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HARBOURS AND WATERWAYS IN 1901. 

ALTHOUGH the past year will not be marked either for 
the initiation or completion of any schemes for the im- 
provement of the harbours and waterways of great 
magnitude, yet the amount either being spent or con- 
templated does not show much sign of fear on the part 
of harbour authorities of the threatened decline of the 
navigation of this country due to American and German 
competition, The works completed during the past year, 
or still in progress, or for which parliamentary powers 
have been obtained, are estimated to cost nearly fourteen 
millions of pounds, of which about half may be allocated 
to the great coal ports in Wales and on the east of Eng- 
land. 

The Bristol Channel takes the first place in the magni- 
tude of the works now in progress, or that are about 
to be carried out. The Corporation of Bristol, who are 
the owners of the docks both in the city and at Avon- 
mouth and Portishead, on which they have expended 24 
millions, after dallying for a long time between the rival 
proposals for dockising the river, or building a new deep- 
water dock at Avonmouth; and after having brought 
forward several different abortive schemes, at last, under 
the joint advice of Sir John Wolfe Barry, Sir Benjamin 
Baker, and Mr. Hurtzig, decided on the construction of a 
deep-water dock at Avonmouth, and obtained the neces- 
sary power in the past Session. It is expected that these 
works will be commenced in the course of a few months. 
The proposed dock is to have an area of 25} acres, and 
quayage of 3200ft., with over 200 acres of storage ground, 
and shed area of 525,000 square feet. The lock, which is 
to be situated near Dumball Island, is to be eapable of taking 
vessels of 850ft. in length, is to be 85ft. wide, and will have 
46ft. on the sill at H.W.S.T., 36ft. at N.T., and 6ft. at L.W. 
The construction of the dock will also involve the 
making of two embankments, or sea walls, for enclosing 
the land for the site of the dock which is below the level 
of high water. The railways will be made to communi- 
cate both with the Midland and Great Western Railway. 
The estimated cost of the scheme is £1,804,700. Further 
powers for the diversion of railways and other works in 
connection with this dock are to be asked for in the 
coming Session. 

At Cardiff the new deep water dock, for which 
parliamentary powers were obtained in 1894, but the 
works for which were not commenced for some time 
afterwards, and were then delayed for a considerable 
time, while the embankment for enclosing 150 acres from 
the foreshore of the Bristol Channel was being con- 
structed, is now making good progress. The greater part 
of the excavation of the dock has been completed and 
the walls built, but a great deal of work yet remains to 
be done in connection with the lock and entrance. The 
dock, the contract for which was let to Messrs. Topham, 
Jones and Railton, was commenced in 1899. It will 
have 50} acres of water space. The foundation of the 
walls, which are being built of Pennant stone, are 50ft. 
below the coping. Owing to very soft ground being 
found at some parts of the excavations, it was found 
necessary, where this has occurred, to carry the founda- 
tion for 18ft. to 20ft. below the dock bottom to the hard 
marl strata, making a total height to the coping of 7Oft. 
The lock for this dock is to be 800ft. long by 90ft. wide, 
with 82ft. of water on the sill at H.W.N.T. and 15ft. at 
L.W.N.T. The dock and other works are estimated to | 
cost a million and a-half. When this dock is completed 
Cardiff will have over 160 acres of wet docks. 

The Swansea scheme, which received the sanction of 
Parliament during the last Session, includes a wet dock | 
of 714 acres, with 11,000ft. of quayage; the lock is to be 
800ft. long by 85ft. wide, with 123ft. at L.W.S.T., and | 
83ft. at H.W.N.T. The half-tide basin at the south dock | 
is to be enlarged, and the west pier extended. The 
works are expected to take seven years in completion, | 
and to cost £1,884,161, making the total debt of the Trust | 
up to £3,484,161. At Newport 87 acres of water area are | 
being added to the existing accommodation, at a cost of 
£750,000. At Barry the deep-water lock, opened in 1898, | 
the walls of which collapsed about two years ago, was | 

2-opened in the beginning of the year, after being closed | 

for twelve months, after an expenditure of £46,000 on its 
econstruction. The dock at Llanelly, for which parlia- | 
mentary powers were obtained in 1895, and which was 
commenced by Mr. Nott, to whom the contract was let, 
in the beginning of 1898, after undergoing a great many 
vicissitudes, is at length approaching a condition as to 
allow of the expectation of its being opened in the begin- 
ning of the new year. The amount for which borrowing 
powers were obtained for the works is £170,000. 

The necessity for a port on the West Coast, in | 
Cardigan Bay, where the fishing fleet can take refuge in | 
stormy weather, has long been recognised; and after a | 
careful consideration of all the harbours available for | 


| 
| 


this purpose, the Government have come to the conclu- 

sion that Pwllheli is the most suitable, and have under- | 
taken to contribute £17,500 towards the cost, which is 

estimated at £52,500. The Cambrian Railway Company 

have pledged themselves to £20,000, and the remaining 

sum is to be found by the Harbour Authority. This 

scheme will involve the dredging of the existing harbour 

to a depth of 6ft. 

The Humber ranks second to the Bristol Channel in 
the magnitude of works that are to be carried out. 
amount contemplated to be spent in this river amounts 
to over two and a-half millions. The joint scheme of the 


North-Eastern and Hull and Barnsley Railway Com- | 


panies for the construction of a deep-water dock 50 acres 
in extent below the Alexandra Dock of the latter com- 


pany, for which powers were obtained in 1899, has so far | 


matured that tenders have been obtained for the work, 
but none of these have yet been accepted, as the lowest 
is reported to be considerably above the estimated cost. 


The plans show a wet dock of 50 acres in extent, with a | 


lock capable of admitting vessels 760ft. long and 80ft. 


beam, having a depth 26ft. on the sill at H.W.N.T., | 


and 10ft. at L.W.S.T. 

During the past Session powers were obtained for the 
construction of the “ Humber Commercial Dock” at 
Grimsby, which will adjoin those of the Great Central 
Railway. 


the promoters, being to facilitate the export of coal from | 
Yorkshire, it being claimed that owing to Grimsby being | 


sixteen miles nearer the mines than Hull will allow of the 
coal being shipped at a lower rate. An agreement has 


been come to with the Lancashire, Derbyshire, and East | 


Coast Railway Company, and the coalowners in the dis- 
trict served by that railway, that the construction of a 
dock at Sutton on the Lincolnshire coast, for which 
parliamentary sanction had been obtained about ten 
years previously, should be abandoned and the guarantee 
which had been given of a minimum export of 1,000,000 
tons of coal a year should be transferred to the new dock at 
Grimsby. The works comprise the reclamation of 65 
acres of foreshore from the Humber by the con- 
struction of an embankment on the west side of the 
entrance to the present dock; the estimated cost of the 
whole of the works being £981,861. The dock is to be 
worked by the Great Central Railway Company, and a 
guarantee of £5000 a year for seven years has been given 
by the landowners and the Corporation of Grimsby. The 
directors have recently been appointed, and it is expected 
that a start will be made with the work in the course of 
a few months. 

Higher up the river at Goole it is proposed to extend 
the present dock accommodation at a cost of over £50,000. 
It is interesting to record the fact that during the past 
year the first sea-going steamer navigated the Aire and 
Calder Canal from Goole to Leeds after having made a 
voyage from Fowey in Cornwall, a distance of 500 miles. 
The draught of this steamer was 73ft. 

At Middlesbrough Messrs. J. Scott are carrying out a 
contract for the North-Eastern Railway Company for an 
extension of the docks which will increase the present 
area of water surface from 15 to 26 acres, and the depth 
over the sill, which, when the first dock was constructed 
sixty years ago was only 18ft. will be increased to 28ft. 
at H.W.N.T. The width of the lock will be 80ft. as com- 
pared with 55ft., the size of the present lock. Electrical 


| power is to be used for the cranes and other machinery. 
| It is expected that the works will take another two years 


to complete. 
The most important work on the North-East Coast 


| . . . . 
which has been making progress during the year is the 


new harbour and dock at Seaham. The Act for this 
work was obtained in 1898; and the capital required, 


| amounting to £450,000, was obtained in the following 


year. The works now in progress embrace the construc- 
tion of two protecting sea piers, the deepening of the 
entrance channel, and formation of a deep-water dock 
10 acres in extent. The width of the new lock is to be 
65ft., and the depth on the sill 213ft. at H.W.N.T., or 10ft. 
more than the depth on the present sills, accommodation 
being provided for vessels of 5000 tons. The north pier 


| has been carried to about one-third of its total length of 


1400ft. The south pier was commenced last March, and 


| about one-fourth of the total length of 950ft. is com- 


pleted. Both piers are being constructed of concrete 
blocks weighing from 20 to 30 tons, with sandstone 
facing. Considerable progress has been made in the ex- 
eavation of the dock, for which 338,000 cubic yards of 
rock have to be moved; the walls are beiig made of 
concrete in mass, faced above the ordinary water-line 
with freestone, finished with granite coping. The pro- 
vision for shipping coal will include twenty-three spouts, 
with the necessary railways and sidings. The spouts are 
to be constructed to deal with 80-ton coal wagons. 


The | 


This scheme was promoted principally by coal | 
exporters and local landowners, its object, as set out by | 





At Sunderland the caisson for forming the foundation 
of the roundhead of the north, or Roker, pier was placed 
in position in August last. This caisson is 101ft. long by 
96ft. wide, and when floated weighed 3000 tons, with a 
draught of 21ft. 8in. It rests on a bagwork cement con- 
crete foundation at the bottom of the harbour, which is 
40ft. below low water, the top on which the caisson rests 
being 23ft. below. When filled with the concrete blocks 
to be placed inside, the mass will weigh 13,000 tons. 
Above this the superstructure will be built up with con- 
crete blocks faced with granite, varying in weight from 
43 to 57 tons, and on this a lighthouse will be placed. 
The construction of the Sunderland piers was commenced 
| in 1883. The expenditure on these up to the present 
time amounts to £350,000. The length of the Roker or 
north pier, which is now nearly completed, is 2635ft. 
The south pier, commenced seven years later, is 1844ft., 
and it has yet to be extended another 1000ft. The works 
have been carried out by the Commissioners’ own staff, 
under the direction of Mr. H. H. Wake, M. Inst. C.E. 

At Burntisland a new deep water dock 10} acres in 
extent, which has been constructed by Sir John Jackson 
|and Co. for the North British Railway Company, was 
| opened in August last, after having been four years in 
| construction. The cost when completed will amount to 
| over £400,000. The entrance to the dock is 60ft. wide, 
and the cepth of water on the sill is 12ft. at low 
water, and 25ft. at H.W.N.T., or 6ft. more than the 
| sill of the old dock. The gates are of steel, and 
are operated by direct-acting hydraulic rams. The 
dock will accommodate vessels of from 4000 to 5000 
tons burden. It is intended chiefly for the export 
| of coal to‘the Baltic ports and the Mediterranean. The 
| shipments from this port now reach nearly a million 
/tons. Three hoists have been provided, each capable of 
delivering 2000 tons of coal in ten hours. The maximum 
load is 20 tons. A vessel carrying nearly 2000 tons 
with her bunker coal has been loaded in one tide since 
the dock was opened. The site of the dock is on what 
was originally foreshore below the level of high water, 
and an embankment had therefore to be constructed 
before the works could be commenced. Of the land 
reclaimed, 18} acres are available for railway sidings and 
storage room. The excavation from the dock not being 
sufficient to raise the surface to the required level, 
material for the purpose was obtained by sand raised 
from the sea bel by sand pump dredgers. Two dredgers 
were employed for the purpose, which supplied about 
4000 tons a week. 

It is expected that the new dock at Leith will be ready 
for shipping early in the new year. The basin will be 
1100ft. long by 550ft. wide, and have 26ft. on the entrance 
sill at H.W.N.T. The works now in progress for the 
improvement of the port of Leith were commenced in 
1894, and, besizes the dock now nearly completed, other 
works have been carried out, and an enclosure of 75 acres 
of foreshore by an embankment had first to be completed. 

On the Mersey progress is being made in the works of 
what is known as the “Five Million Scheme,” sanctioned 
by Parliament in 1893. Owing to the magnitude of the 
works, and in order to facilitate their completion, the 
Docks and Harbour Board have departed from their 
ordinary custom of executing all works by their own staff, 
and have let some of them by contract. 

The works of the Huskisson Branch Dock No. 1 are in 
progress, and a large quantity of material has been 
removed. Sandon Dock has been altered, and the level 
of the bottom made 15ft. below the old dock sill, but there 
yet remains a large quantity of the old masonry to 
remove. The new tobacco warehouses recently con- 
structed are the largest of their kind in the kingdom, and 
will give storage accommodation for 100,000 hogsheads of 
tobacco. The works at the Canada Branch Dock No. 2 
are being carried out under contract by Mr. Nott, and 
considerable progress has been made in the excavation of 
| the new dock and the construction of the walls. Messrs. 
| Wills have recently completed the contract let to them in 
| 1898 for the reconstruction of the docks lying between 
| the Duke’s and Toxeth docks, and the formation of a new 

dock, 850ft. long and 247ft. wide. Within the last month 
| the contract for the Queen’s Branch wet and graving 
| docks has been let to Sir W. Pearson and Co. This dock 
| will be 30ft. longer than the one described above, and of 
| the same width, and both are to be provided with double- 
| storey sheds. The contract for this is stated to exceed a 
| quarter of a million. Some idea of the magnitude of the 
| works in operation may be gathered from the statement 

that the number of men employed has at times reached 

7800, and the amount of wages paid to over £11,000 a week. 

The Board promoted two Bills in the past session, one 
| for obtaining powers to construct a new dock 940ft. in 
i length and 300ft. wide on the east side of the Canada 
Dock at acost of £304,947 ; and the other for the erection 
of a river wall for enclosing 500 acres of land at 
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Tranmere, on the Cheshire side of the river, which were 
acquired under Acts obtained in 1884 and 1893, and are 
part of the foreshore of the Mersey; the estimated cost 
being £297,634. An agreement has been made for letting 
this land for shipbuilding purposes. The 
outlay for these works is £500,000. 

During the past year the depth of water in the channel 
over the Mersey bar has been fairly maintained, and the 
Crosby Channel is ina more favourable condition than for 
along time past. There is now 27ft. at low water both in 
this channe! and over the bar. The total amount of 
material removed at the bar, at the landing-stages and 
other parts of the river within the last few years amounts 
to 60 million tons. 

A Bill, promoted by the London and North-Western 
Railway for constructing an additional dock at Garston 
at an estimated cost of £450,800, was thrown out by the 
House of Commons before it reached the Committee 
stage, for reasons which had no connection whatever 
with the merits of this particular scheme. A similar 
Bill, promoted in the previous session, had been with- 
drawn, owing to the claim made by certain freighters for 
reduced rates being recognised by the Committee. The 
company have given notice of their intention to bring 
the matter before Parliament again in the ensuing 
Session. 

Owing to the depression in the American shipping 
trade, a falling off in the coal traffic, and a fall in cotton 
imports, the revenue of the port of Manchester showed 
a decrease on the past year, but, on the whole, prospects 
were considered by the chairman as encouraging for the 
future prosperity of the canal and port, as the sea-borne 
traffic is steadily increasing. The new dock that has been 
authorised by Parliament has not yet been commenced. 

In the Thames a Bill was promoted in the past Session 
by the London and India Docks Company for powers to 
construct a new wet and graving dock in close proximity 
to the Royal Albert Dock, at an estimated expenditure of 
£1,082,378, and six years asked for to complete the work. 
With this exception the port of London, at present the 
premier port of the world, alone of the great ports 
shows no sign of progress either in the improvement of 
the waterway, in the provision for the more rapid transit 
of vessels, and of increased facilities for the despatch of 
large steamers. The want of progress in this river is 
without doubt due to the number of authorities having 
control over the river and docks, and the want of any 
combined action; and also to the survival of some anti- 
quated customs relating to the traffic, which cripples the 
resources available for the extension and improvement of 
the waterway and docks. The Royal Commission 
appointed by the Government held a very exhaustive 
inquiry and heard evidence from all sorts and con itions 
of traders, ship and barge owners, dock and wharf 
owners, and others interested in the Thames; and 
also from the Thames Conservancy, the Corporation of 
London, and the London County Council, each of which 
had formulated a scheme for the future management of 
the port, in which they claimed to have the controlling 
influence. The report of the Commission having been in 
a state of incubation for the greater part of the last year, 
is expected to be presented to Parliament early in the 
coming Session. 

At Ipswich the Dock Commissioners have decided to 
further develop the port by the construction of a circular 
railway round the dock directly connected with the Great 
Eastern Railway; and the construction of a new quay 
on the south-west side of the dock, the two works being 
expected to cost £50,000. 

At Dover the works of the great national harbour are 
making steady progress, and already the beneficial 
effects of the extension of the Admiralty Pier are being 
felt, the cross-Channel steamers in all the stormy 
weather that has occurred during this winter having been 
able to land their passengers at the landing stages, and 
not having, as during last winter, to run on to Folke- 
stone owing to the disturbed condition of the water 
inside the Admiralty Pier. In the past Session a Bill 
was promoted by the Harbour Board for the erection of 
anew pier and covered “ water station” in the Com- 
mercial harbour, with a railway station thereon for em- 
barking and disembarking passengers and merchandise, 
and for connecting the same with the lines of the London 
and Chatham and South-Eastern Railway. The 
estimated cost of this work is £1,750,000. To meet the 
interest on this the passenger tax is to be raised to 2s. 6d. 
The passenger tax of a shilling a head authorised to be 
levied when the present commercial pier was sanctioned 
has risen from £12,000 in 1892 to £18,000 in 1900. It is 
hoped that when this work is completed Dover will 
become a port of call for Atlantic liners and the Ham- 
burg and Bremen boats. It is expected that the “ water 
station,” which is to be half as large again as Charing 
Cross Station, and the works in connection with it, will 
take four years to complete. 

At Folkestone the extension of the West Pier of the 
harbour fora length of 900ft. into a depth of 25ft. at low 
water, which is being carried out by Mr. W. Rigby, has made 
considerable progress during the past year. 

At Hamburg, the great rival to the Port of London, 
the further accommodation for shipping is being rapidly 
developed. This port has now ten dock basins, which, 
with the river quays, have a water space of 950 acres, 
of which about 300 acres are available for sea-going 
craft, and the remainder for barges and inland navigation. 
Two more basins for sea-going vessels are in process of 
construction. One of these will have a depth of 26}ft. 
and the other 24ft. at low water. The length of quays 
for sea-going vessels extends to 134 miles, and for inland 
navigation craft 17 miles. The covered storage accom- 
modation amounts to 65 acres, and there are 96 miles of 
railways. The new works are expected to be completed 
in three years. The dredging of the Elbe between 


Hamburg and the sea is being actively pursued, there 
being eleven dredgers constantly at work. The depth 
over the shoalest part of the channel at Blankensee, 
five miles below the city, is 16ft. 4in. at low water, 


estimated | 


permitting vessels of 24ft. to ascend the 65 miles of the 

| channel to Hamburg at high water. “Only about 2 per 
' cent. of the vessels have to discharge a portion of the 
| cargo before passing over this shoal. 

At Ghent a larger lock is to be constructed at the 
| entrance of the Terneuzen Canal, at a cost of £168,651, 
The length is to be 459ft.; width, 51ft. Sin.; and 
depth, 25ft. The canal is being enlarged and deepened, 
and the worst bends removed. When the works are 
completed in 1905 it is anticipated that the port of Ghent 


ships afloat. At present the greatest draught that can 
get up to Ghent is 173ft. 

The new open tidal harbour at Emden, in the Baltic, 
was opened during the past year. On the north-west 
side an embankment has been constructed, the top of 
which is 14ft. above high water, and from this a jetty 
656ft. long extends out in the shape of an are, and pro- 
tects the harbour from the sea. There is a depth at 
high water of 26ft. in the shallowest part of the harbour 
and 38ft. at the entrance. On one side a stone quay, 
2720ft. long, has been constructed, and provided with one 
40-ton crane, ten travelling cranes, and a coal tip, capable 
of discharging twelve trucks an hour. 

The works for deepening the approach to New York, 
the scheme of which was sanctioned by Congress in 1899, 
were commenced at the beginning of the year, two very 
powerful dredgers having been constructed for the 
purpose. It is expected that this improvement will take 
five years to complete. The channel is to be mate 40ft. 
deep for a width of 2000ft., and its course straightened. 

The traffic on the Suez Canal, which may be taken as 
an index of the state of trade between Europe and the 
East and the Australian Colonies, shows a small fall- 
ing off from the previous year. During 1900 3441 
vessels, with a net tonnage of 9,738,152 tons, passed 
through the canal, as against 3607, with a tonnage of 
9,895,630 tons, in the previous year, showing a decrease 
of 166 vessels and 157,478 tons. The average tonnage of 
the vessels increased from 2743 tons in 1899 to 2830 in 
1900. The works for widening the canal, making sidings, 
and rectifying the curves has been pushed on with great 
activity. The canal is being deepened so as to allow 
vessels of 26}ft. to pass through. As the size of vessels 


the waterway from end to end to 31ft. 


without some reference being made to the Navigation 
Congress held at Glasgow last autumn, which was 
attended not only by several English engineers engaged 
in harbour and dock work, but also by a large number of 
harbour engineers from all parts of the world; the con- 
ference was considered to have been very successful. 





PARIS MOTOR CAR SHOW. 
No. I. 
THE annual exhibition of motor vehicles in Paris, recently 
closed, was of an unusually interesting and instructive cha- 


THE 


the automobile industry. A year ago the situation of 
manufacturers was anything but brilliant. The industry 
had hitherto been passing through a tentative stage, when 
manufacturers were experimenting with all sorts of 


themselves were inclined to hold aloof from an industry 
which produced little more than unsuitable voiturettes 
and large and costly racing carriages. 
as the leading makers created a type of light carriage 
which proved to be exactly what the public wanted, the 
situation’ underwent an entire change. The makers of 
voiturettes increased the power and seating capacity of 
their vehicles, and the suppression of racing in France 
compelled the big firms to limit the manufacture of 
purely speed vehicles and turn their attention to the 
class of light carriages for which the demand was grow- 
ing rapidly. The trade thus settled down to definite 
types, and the leading firms having increased their pro- 
ductive capacity far beyond the requirements of wealthy 
customers, began to supply the needs of the general 
public. The progress of the industry has consequently 
been much more rapid during the past twelvemonth 
than in any previous year. The increasing demand for 
vehicles has been met by the introduction of a consider- 
able amount of new capital into the industry, and the 
stability of trade has been greatly improved by the 
weeding out of numerous small makers, who started by 
building unsuitable carriages, or did not have sufficient 
capital to enable them to tide over the experimental 
period. On the other hand, the firms who have acquired 
a sound reputation have developed at a phenomenal rate, 
until they now oceupy an extremely satisfactory position, 
and by getting high prices, with a big production, the 
business has become very profitable. 

The importance of the automobile industry in France 
lies in the fact that it has entirely passed the period when 
the motor vehicle was regarded solely as a luxury, and it 
is safe to say that the majority of the cars are now pur- 
chased on account of their utility, either because they 
are an economy and convenience to business men, or 
effect a great saving of time when the owner has to be 
always travelling long distances. Any comparison with 
the horse from the point of view of economy is regarded 
as superfluous, for while there are some cases where the 
horse would probably prove cheaper, experience has 


advantage, for any question of working expense is com- 
pensated for by the speed and endurance of the self- 
propelled carriage, which is capable of covering distances 
that are only limited by the capacity of the petrol tank. 
Mechanical derangements are, of course, always possible, 
and this is the chief reason why the public make such a 
rigid selection of vehicles, to the discomfiture of many 





will be in a position to receive most of the merchant | 


is continually increasing, it is now contemplated to deepen | 


This summary of the past year would not be complete | 


racter—interesting because there were many new things | 
worthy of careful inspection, and instructive on account of | 
the evidences that were available as to the tendencies of | 


systems for propelling road vehicles, and the public | 


As soon, however, | 


shown that in the long run the motor car has a great | 


| 


| firms whose carriages have failed to meet with popular 

favour. Owners have learnt enough about the possibili- 
'ties of motor cars to know that a “cheap” carriage is 
very costly and troublesome in the end, and that extra 
money is well spent upon the acquisition of a vehicle 
which can be thoroughly depended upon. Some of the 
cars by leading makers will run from one year’s end to 
the other without trouble, and practically without 
repairs, if the owners know how to handle them properly 
and will give them as much attention as any other 
machinery. Mechanical troubles are generally due to 
| inexperience ; and it is doubtful whether a motor car will 
ever be built which, according to the claims of certain 
makers, can be successfully “handled by a child.” Un- 
less the owner takes the trouble to understand thoroughly 
his car he may expect to find it a vexation of the spirit. 
It is this popular interest in the mechanica! features of 
the self-propelled carriage which has done so much for 
the development of the industry, and has established it 
upon what appears to be a sound and _ profit-making 
basis. The home trade in France is increasing at a rela- 
tively more rapid rate than the foreign business, and an 
idea of the extension of industry will be gathered 
from the value of vehicles sent abroad. During the 
first eleven months of the year the value of motor 
carriages exported from France has nearly doubled as 
compared with the total for the corresponding period of 
1900, the figures being 15,028,000f., as against 8,526,000f. 
and 8,361,000f. in 1899. Judging from the orders taken 
at the Paris Show, the value of carriages to be sent to 
England alone next year will reach, if it does not exceed, 
the first-named figure. Further evidence of the extent 
of the industry is afforded by the fact that close upon 120 
motor car manufacturers exhibited at the show, to say 
nothing of the scores of firms who make a speciality of 
motors ar.d accessories for the mechanical vehicle. This 
total would be swelled consi‘erably if it included all the 
provincial makers. 

Anyone going to the show in the expectation of seeing 
any important change in mechanical design would 
probably be disappointed. There was change 
observable than at any previous show. The automobile 
has undergone a period of evolution which has resulted, 
| for the moment at any rate, in the survival of the fittest. 
| Innumerable inventions have been brought out the last 
| few years, and probably in no other branch of engineering 
| work has invention been more prolific ; but it is because 
| the motor car depends so much for its suecess upon 
simplicity that the majority of the devices—many of them 
extremely ingenious—have failed to be of commercial 
The system of propelling machinery intro- 

duced by Panhard et Levassor is still the standard 
| system of motor car construction. It has proved itself 
thoroughly reliable on account of its simplicity, and 
while makers have been striving to produce something 
new, they have been unable to convince the public that 


less 





value. 


¢the overcoming of drawbacks by an added complication 


/is an advantage. Manufacturers are therefore all comirg 
| back to a modification of the Panhard system, and this 
| gave a singular look of uniformity to most of the exhibits 
|at the show. Panhard et Levassor have carried out no 
|important modifications of their propelling machinery 
beyond casting the cylinder and the cylinder head in one 
piece, and using a small two-pole dynamo for firing the 
| gas mixture. The Mors cars are merely a reduction of 
that which won the Paris-Berlin race, and in this con- 
nection it is interesting to see how many firms have pro- 
fited from their racing experience for the creation of new 
types of carriages. Mors, Decauville, Rochet-Schneider, 
| and several other makers use the same mechanism which 
| they designed specially for their racing cars. In the fine- 
looking Decauville light carriage—see page 3—the propel- 
ling machinery is constructed something upon the lines of 
the Panhard and Mors, and this is all the more characteris- 
tic as the firm have always striven after originality, and 
produced several novel types of vehicles until experience 
in racing, and the requirements of the public, taught 
them the advisability of adopting the accepted systems 
of construction. One of their carriages, weighing about 
750 kilos., is propelled by a four-cylinder engine of 20 
horse-power, all the cylinders being on the same axis. 
Power is transmitted through the medium of the clutch 
and the change-speed gear, consisting of fixed and 
sliding trains of spur wheels, by a universal jointed shaft 
to the rear axle. The underframe is built up of tubes. 
In these and other vehicles of the same type the gear 
and shaft look very light, and the trains of wheels are 
usually cut out of one piece, but in the larger cars the 
wheels are bolted to flanges on the shaft, so that they 
may be easily replaced in case of breakage. The cutting 
of gears, moreover, is a speciality with some firms, and 
they are made with extreme accuracy. By bevelling the 
sides of the teeth and by other devices the teeth are 
promptly put in mesh with the smallest possible noise. 
In all the popular light carriages with one, two, or four- 
cylinder engines, the principles of construction are much 
the same, and the shaft transmission is largely employed. 
The gear is arranged for three speeds and reversing, and 
on the bigger cars there are usually four speeds. 

What may be taken as a typical example of the 
modern motor car is the vehicle exhibited by Char- 
ron, Girardot et Voigt, illustrated on page 8, who 
have long been associated with the trade as dealers, 
but have only just entered upon the industry as 
manufacturers. The vehicle is built with an “armoured 
wood” underframe—that is to say, the members of wood 
are strengthened with steel side plates, and to these are 
bolted the secondary concentric frame, carrying the 
machine well down within the main frame. The four- 
| cylinder engine, which is practically two twin-cylinder 
| motors, develops 16 horse-power. Its principal features 
| are the facility with which the induction valves can be got 
|at by throwing back the induction pipe by unscrewing 
‘the cross-piece over the valves, and giving a half turn 
to the nut which secures the pipe. The exhaust 1s 
carried off by large pipes to the silencer at the 
rear, and the water from the motor circulates around the 
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bottom of the carburetter before returning to the radiator. | 


The clutch is of large diameter, the male cone being kept 
under tension by a strong, easily adjustable spring. The 
change-speed gear consists of the usual fixed and sliding 
trains of wheels giving four speeds and reversing. The 
whole of these movements are obtained with one lever, 
which does not act positively on the sliding shaft, but 
movement is taken through a sector inside the gear 
box, with a view of preventing any play in the lever 


connections from being multiplied on the sliding 
shaft. The countershaft carrying the chain wheels, 
and driven on the differential by bevel wheels on 


the fixed gear shaft, is made with two universal joints, so 
as to prevent any undue cross strains on the bearings. 
One of the principal troubles in motor cars running at 
high speeds is the liability of the wheels or bearings to grip 
through the enormous temporary stresses put upon them 
by the varying resistances of the road, the changing of 
speeds, and the action of the brakes, and these cross 
strains are partially avoided by the flexible shaft. The 
rear axle is connected with the frame by tension rods, 
and the large surface brakes expand inside drums bolted 
to the hubs. All four artillery hub wheels are of the 
same diameter, an! run on ball bearings. The driving 
gear consists of an inclined steering wheel, side levers 
for putting the motor in gear, for changes of speed and 
hub brakes, foot pedals for the balance gear brake, and 


for throwing the motor out of gear; and on the dash- | 


board are the small levers for throttling the induction 
and advancing or retarding the ignition. We understand 
that the construction of the Charron vehicle has been 


taken up by an American locomotive company, which | 


intends utilising its plant for the building of motor cars 
when it is not engaged upon locomotives. 

The change in the design of the Peugeot vehicles is 
interesting as showing that even one of the oldest auto- 
mobile firms has found it necessary to come round to 
the generally accepted principles of construction. They 
have always been building rear-driven carriages with 
horizontal motors, and dur'ng the past year they have 
altered the position of the engine, which has been 
placed in front. At the Paris Show they exhibited an 
entirely new type of vehicle with vertical motors of one, 


two, or four cylinders, the last being of 15 horse- 
power. This carriage is illustrated on page 3. The 
induction and exhaust valves are both operated 


mechanically by half-time cam shafts on each side of the 
engine. The makers claim that the mechanical work- 
ing of the induction valves means an increase of 15 per 
cent. in the power of the motor. The governor throttles 
the inlet of gas and is connected with the ignition, so 
that the firing is advanced or retarded according to the 
increase or decrease of charge, but they can be operated 
independently by levers on the steering pillar. On the 
smaller motor the gas is always kept at the same tem- 
perature by the induction pipe passing through the water- 
jacket of the motor, and in the others the water cir- 
culates around the lower part of the carburetter before 
returning to the radiator. The change-speed gear is the 
firm’s usual system of fixed and sliding trains of wheels, 
and they use shaft or chain transmission, according to 
tie size of the vehicle. 

Another firm :+who have abandoned their old sys- 
tem and have come into line with the foregoing 
makers are Rochet et Schneider, of Lyons. They also 
employ a motor with four cylinders in the same axis, 
and they have two pairs of fixed and sliding trains 
of wheels, so that all the speeds and reversing are 
obtainable with one lever. The countershaft as well 
as the wheels have ball bearings, and all the other bear- 
ings are phosphor bronze running in ol. As in some 
other makes of vehicles, the square water tank forms the 
front part of the vehicle. It is pierced with a number of 
tubes, through which air is forced by a fan driven from 
the crank shaft. The design is, in fact, very similar to 
that of the Canstatt-Daimler cars, which are having a 
notable influence on the construction of some of the 
French vehicles. 





A COMPARISON OF RECENT BATTLESHIP | 


DESIGNS. 


Ocr readers may remember the symposium in this 
year’s “ A]l the World’s Fighting Ships,” in which various 
naval officers and architects recorded their opinions on 
the six best types of battleships. So far as any con- 
sensus was arrived at, the Vittorio Emanuele and Mikasa 
were accorded first place. It would appear that Mr. 
Gillmor, in his interesting paper read at the ninth 
general meeting of the American Society of Naval Archi- 
tects and Marine Engineers, has taken up that idea where 
the somewhat unsatisfactory symposium replies left off, 
and he has worked it from the purely outside standpoint of 
ship against ship as specimens of naval architecture. 
This is both right and wrong. It is right, because only 
thus can comparison be possible, wrong because the 
architects of each nation are bound to adhere to certain 
varying data imposed by the naval needs of their re- 
spective countries. These limitations, however, 
recognised by Mr. Gillmor, and we may say at once that 
his paper is all the better for the single-eyed standpoint 
adopted. 

That the naval officer and the naval constructor do not 
always cee eye to eye is a well-known fact. The majority 


ef our readers probably tend to view things from the | 


latter’s standpoint rather than the former, in view of 
which fact we consider that an examination from the 
naval officer's standpoint will be more instructive and 





interesting than a bald review of the question from the 
wuthor’s point of view. The ships selected are :—BDritish, 


German, Wittelsbach; Russian, DBorodino; 
Vittorio Emanuele; Japanese, Mikasa; and 
The new French ships of the 


Duncan; 
Italian, 
United States, Virginia. 


tepublique class are unfortunately excluded, owing to 
This is to be regretted, French 


lack of available data. 


are | 


| design being so eminently different from any other. In 
connection with data, too, the Mikasa is, by a curious 
error, credited with 10in. guns only, whereas, of course, 
she has 12in. Errors of this sort—and it is not the only 
one—do not, however, detract from the originality of Mr. 
Gillmor’s methods of comparison, which are as interesting 
as they are, relatively speaking, novel. They are, 
briefly, an adaptation and extension of Captain the 
Marquis de Balincourt’s methods; but, being illustrated 
with plans—in several cases from THE ENGINEER, we 
notice—are more lucid, and carried further than the 
French authority goes. 

The basis of comparison is thus established. Mr. 
| Gillmor assumes a vessel with the dimensions of the 
| largest of the ships under consideration. In this ship, 
| which he calls the “type design,’ he embodies the 
ow of guns, armour, coal, and speed amongst the 
ee compared. This gives him a ship rather like the 


Wittelsbach in appearance, 435ft. long by 76ft. beam 
(Virginia class) ; speed, 18 knots (Mikasa and Borodino) ; 
normal coal supply, 650 tons (Wittelsbach); battery, four 
9°4in. guns (Wittelsbach), twelve 6in., twelve 12-pounders, 
| and six 38-pounders (Duncan); water-line belt, Tin. thick 
| by 7ft. wide, with 2in. bow plating (Duncan); upper 
| belt, 6in. (Wittelsbach); barbettes, 8in. (Vittorio 
| Emanuele) ; 6in. guns; 6in. armour—common feature in 
‘all the designs. Then—and here is the weak point, 
because there is only pure theory to guide us—all the 
protective deck systems are assumed of equal value. 

The author takes this type design and compares other 
| ships with it, adding points for the varying superiorities 
of the other ships over the type design. This he values 
‘at 4300. Asa result he obtains :—(1) Virginia (U.S.A.), 

7050 points: (2) Mikasa (Japan), 6730 points; (3) V. 
Emanuele (Italy), 6560 points; (4) Dunean (British), 6300 
points; (5) Borodino (Russian), 5790 points ; (6) Wittels- 
bach (German), 5260 points. ; 

As he eredits the Mikasa with 10in. guns instead of 
12in., he adds for them only 50 points to her credit, 
where 160 should be added. This would make her total 
6840. The percentage of efficiency to displacement he 
works out at :—(1) Vittorio Emanuele, 52°0; (2) Virginia, 
47°2; (3) Dunean, 45; (4) Wittelsbach, 44°6; (5) Mikasa, 
44; (6) Borodino, 42. 

The Marquis de Balincourt, upon his special system, 
got the relative values of efficiency by percentages, 
thus :—(1) Borodino (Tsarevitch); (2) Virginia (Georgia) ; 
(3) Vittorio Emmanuele type; (4) Sutfren; (5) Wittels- 
bach; (6) Duncan; (7) Mikasa (Asahi). Evidently, 
therefore, everything depends on the point of view by 
which values are assigned to points. The Frenchman is, 
of course, a naval officer, not a designer. 

Then, again, there was our own system embodied in an 
article entitled “* Warships and Mathematics.” This, of 
course, was concerned with guns and armour only, 
assuming as it did that the coal had a strategical value 
varying with each nation’s needs, and the speeds of all 
designs. of equal date practically equal. This system 
placed the ships under review in the following order: 
(1) Virginia type, 116; (2) Wittelsbach, 88; (3) Mikasa, 
82; (4) Dunean, 76; (5) Borodino, 70; (6) Vittorio 
Emanuele, 64. This is giving armour its naval value, 





and assuming that if 8in. will keep out a certain 
projectile, it is fully as valuable as 10in. or 12in. 
Mr. Gillmor, on the other hand, piles on _ points 
for the extra inches, and this is one of the great 


features of divergence between sailor and constructor, 
though we do not by this imply that Mr. Gillmor’s 
method is invalidated. The constructor has to build for 
the future as well as the present, and has to bear in 


mind that though 8in. may serve as well as 12in. 
to-day, it may not to-morrow when a new gun or 


projectile may be invented that will pierce the 8in. 


but not the 12in. The naval man, on the other 
hand, is more concerned with to-day and existing 


weapons. Herr Krupp, we think it is, is in possession of 
'an ideal 400-ton gun, unbuilt, and never likely to be 
| built, that will penetrate everything. This, of course, is 
| Herr Krupp’s way of demonstrating a truism, that the 
gun can always beat the plate if only it be worth while. 


man’s computations are coloured accordingly. 

In conclusion, we may say that none of those interested 
in the evergreen subject of comparative tables should 
essay to run therein till they have walked with Mr. 
Gillmor. 
* goes slow,” clearly indicating how very approximate he 





We say “walked” advisedly, for Mr. Gillmor | 4 ahaa 
: : | practically limitless. 


| pute” 


AUSTRALIAN LABOUR LAWS AND THEIR 
BEARING ON TRADE UNIONISM. 
By Starrorp Ransome, M., Inst. C.K. 

ON various occasions our Australasian Colonies have 
set us interesting and valuable object-lessons in the way 
of experimental legislation. In labour legislation New 
Zealand has hitherto taken the lead, but it has been 
reserved for New South Wales, the oldest an | most staid 
of these Colonies, to pass a Bill for dealing with labour 
disputes which is the most daring and comprehensive of 
such measures known to the world up to the present. 
The Bill is styled the “Industrial Arbitration Act.” 
Though this Act was referred to in THE ENGINEER re- 
cently, it is necessary to recapitulate its main points here 
in studying the effect it is likely to have on trade 
unionism. 

Under its provisions master and man not only can, 
but are compelled to refer their grievances and disputes 
to an independent judicial tribunal. By master and man 
I do not mean an individual master or an individual man; 
for, bearing in mind the growing tendency of the one and 
the other to place their interests in the hands of trade 
organisations, this Act takes cognisance only of the trade 
organisations, and of such only, whether of employers or 
of employed, as are duly authorised and registered. 

The tribunal in question is said to be a very strong 
one, and must be presided over by a judge of the Supreme 
Court. As to the further composition of this tribunal we 
have at present no details; but as this Act has been 
largely based on the New Zealand Arbitration Act, it is 
fair to assume that the judge will be assisted by certain 
experts in the industry concerned, these experts being in 
equal number the representatives of the masters and of 
the men. The powers of this tribunal are complete for the 
settlement of industrial disputes ; and from its decisions 
there is no appeal. The Act defines an “industrial dis- 
in such comprehensive terms as to cover every 
conceivable form of disagreement between the parties, 
and its wording is so elastic that it can adapt itself to fit 
the requirements of every trade. Drastic and sweeping, 
indeed, are some of the conditions of this Act. A strike 
or lock-out oceurring without the matter having been 
referred to the Court, or pending the Court’s decision, be- 
comes, ipso facto, a misdemeanour, punishable by fine or 
imprisonment, or both. Besides the parties immediately 
concerned in a dispute, the registrar can, on his own 
initiative, lodge an application for the Court's inter- 
vention. 

In drawing up this Bill the New South Wales Govern- 
ment have based it largely on the Act which has been in 
force in New Zealand for some time. Following the 
example set to it by the New Zealand Act, the New 
South Wales tribunal enforces its orders by injunctions, 
and by fines and penalties levied on the corporate funds 
of the trade organisations, as well as on individual 
members of such bodies. But it is more powerful than 
the New Zealand Act, in that it creates and establishes a 
“common rule.” That is to say, it has the power to 
declare “that any practice, usage, condition of employ- 
ment, or industrial dealings shall, with such limitations 
as the Court may declare, become a common rule for all 
persons.” 

A “common rule” is an extremely comprehensive 
expression, and unless the Act provides for limitations, 
it would seem to imply that this tribunal has the power 
to fix as a rule of the trade any practice which in its 
judgment is a right and reasonable one. If the tribunal 
in question happens to be ideally and practically com- 
petent and just, then the leaving to it the responsibility 


| of declaring common rules would be a sound and excel- 


lent policy. Earthly tribunals, however, are subject to 
errors of judgment, as are earthly individuals, and therein 
lies the danger of extending such complete powers to an 
arbitration court. We must assume that the New South 
Wales tribunal can make a common rule as to how longa 
man shall work, what shall be the nature of his work, how 


| much work he shall do in a given time, &e. &e., and put 
| him in a prison or fine him if he does not conform to 


< s such comnon rules. 
It is not at present held worth while, and the naval | 
| 


The Act particularly specifies that this tribunal can 


| declare and fix a standard rate of wages in any trade. 


considers any deductions must be, and his recognition of | 


the fact that—to take the bottom and top ships—Russia 
is probably better served with her own Borodino than she 
would be with the Italian Vittorio Emanuele. Every 


nation has its own needs; and the more these are realised | 


and met the more will types tend to diverge in favour of 
national types. 
nations are more or less groping as yet, unless it be Italy, 
which, thanks to the genius of Colonel Cuniberti, has 
plunged into the evolution of a distinctly national type 
of warship—the Vittorio Emanuele. 


Sut so far it is tolerably clear that all | 


There is nothing | 


else in the world like this ship, though it will need war | 


to determine whether she is right or wrong. 
heightens our admiration for Colonel Cuniberti’s genius 


cruiser production. This must have required a mighty 
faith; but—as was pointed out in the review of the 
colonel’s article in “ All the World’s Fighting Ships "— 
he makes out a very good case for his ideals. Mr. Gill- 
mor, we may note by the way, is sceptical of the 22-knot 
speed of the Vittorio Emanuele. Such scepticism may 
be natural, but, on the other hand, we have Colonel 
Cuniberti’s clear statement that he depends on novel lines 
for his speed, and from the result of the tank trials at 
Spezia even anticipates 23 knots. 





| At Neuilly, the suburb of Paris, recently, over 200 motor 


That fact | 


This, after all, is merely specifying a particular form of 
“common rule ” which is within the power of the Court, 
and goes to show that in this direction such powers are 
This fact, taken with the others 
above referrel to, constitutes it the unquestioned 
arbitrator of the conditions of labour, and it is hard to 


conceive how, if the Court should decree  other- 
wise, a strike or lock-out could become a_ possibility 
in the Colony by any method short of a_ revo- 
lution. So far, however severe they may be, the 


conditions seem fair enough to both master and man; but 
the Bill contains one characteristic clause which reveals 
the pressure that has been brought to bear on those who 
have framed it by the trade unionists. This clause is to 
the effect that when two or more men are applying for 
employment at the same time, the preference, if all are 
not engaged, shall be given to such as are members of 
trade unions. This, of course, is on the face of it an 


in breaking away from all the traditions of battleship and | absolute injustice to the non-unionist working man ; but 


injustice to the man who does not believe in trade 
organisations, whatever his qualifications may be, seems 
to be the fundamental principle on which modern labour 
legislation is based in most countries. Its sting, how- 
ever, in this particular instance is withdrawn, as the Act 
makes it clear from the start that it does not recognise 
any sort of individuality except for purposes of extracting 
fines, either of the master or of the man. With such a 
law in force, one cannot suppose that there should 
remain such a person as a non-unionist working man in 
the whole of New South Wales. In other but equally 
plain words, the Government have said to its working 
population, “ You must join a recognised union or become 
an industrial outlaw.” As a matter of fact, this is the 


‘attitude adopted by many Governments towards the 
car drivers were summoned for excessive speed and other offences. | non-unionists, although they have not the courage to say 
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so in such plain language as that used by the Govern- 
ment of New South Wales. 

This at first sight would seem to be a complete 
triumph for trade unionism, the crowning of the hopes 
of the extreme advocates of collective labour. And so it 
would be, but for an economic fact which, when writing 
on labour matters, I have often enough had occasion to 
point out, viz., that if every working man were to be a 
trade unionist, then his chances of obtaining work would 
be as great but no greater than if every man were a non- 
unionist. Each man in such circumstances is placed on 
an equal footing, and masters in making their selection 
can take the good men and reject the bad. 
should be, and although non-unionists will be obliged 
henceforward to support institutions of which they have 
not hitherto approved, they will, at all events, be no 
worse off, as candidates in the labour market, than the 
quen who have hitherto endeavoured to crush them. 

Trade unionism in Australia, however, is not quite like 
trade unionism in England. It is, to begin with, much 
more representative of the working man than is ours. 
In those Colonies the trade unions for years past have 
possessed an overwhelming majority of the working 
population, whereas in England trade unionists do not 
exceed one-fifth of the whole. Then, again, out there 
a trade union is, and has been, an organisation with legal 
responsibilities, alike to the Government and to its 
members. In Great Britain it is only recently that it has 
been found that trade unions were responsible to any 
one. The Australian working man, as aclass, has a much 
higher standing in his part of the world than has his 
English prototype in this country. That is to say, in 
bringing up and education he is much nearer to the 
general standard of the rest of the people in_ his 
comunity than is the working man at home. He is, in 
fact, the intellectual equal of people who, according to 
European methods of reckoning, would be accounted 
his superiors. Such being the case, there is no reason 
why he should not be as sound a politician as his neigh- 
bour, and, as a matter of fact, he isso. Often enough, too, 
he is a man with a certain amount of means, a man with 
a pecuniary stake in the country—a man, in short, with 
something to lose. The effect of this is that he does not 
allow the first Tom, Dick, or Harry in the socialist world, 
who may offer himself to run his union for him and 
spend his money, to forward a cause which has nothing 
to do with the legitimate aims of trade unionism. 


This is as it | 





Thus it is that trade unionism in Australia is a far | 
more solid and representative organisation than it is in | 
Great Britain, and now that the trade unionists them- | 


selves have seen fit to tie themselves hand and foot by 
legal legislation in New South Wales, it is satisfactory to 
tind that they have conceived and accepted a law which, 
though severe, appears to be just. 

The proof, however, of the pudding can only be in the 
eating, and it remains to be seen how the Industrial 
Arbitration Act will work out in practice. Although, 
from what we know of the wording of the Act, its 
conditions would appear to be substantially fair to béth 
parties, there are evidences in places that it is expected 
to have a lifting tendency on wages. Thus, to quote 
from the cabled résumé: “ The Court will become in time 


the regulator of the main conditions of employment, and | 


will watch that these never fall below those which prevail 
in the best conducted establishments.” The italics are 
mine. Much willdepend on the construction placed upon 
this and other clauses in the Act by the tribunal ; and if both 
sides are to be satisfied with it in the long run it is 
essential that those who have to dispense justice under 
it should be exempt from that fear of the labour vote 
which is so prevalent among officials in Australia. The 
fact that this Court will be presided over by a judge of 
the Supreme Court would seem to go far towards 
reassuring the public on this point, for it is the politician 
and the statesman in Australia who find it necessary to 
pander to the labour leaders, and it is to be presumed 
that a judge who is a permanent official will be free 
from the influence of that political bogey man. 

Even should this new law suit Australia, we must not 
assume that a similar one would be a success at home, 
nor have we aright to suppose that it would be at all 
within the range of practical politics in England. There 
is no doubt that in New South Wales, although the 
measure was framed and presented by politicians who 
are not particularly identified with the labour voter, it 
owes its initiative to the pressure of the trade union 
leaders. In Great Britain, with trade unionism in its 
present frame of mind, such a measure could not possibly 
be brought forward, for the last thing desired by the 
leaders of our unions is that the organisations which they 
control should be saddled with any increase of legal 
responsibility. At odd times I have had occasion to see 
a good deal of the Australian working man, and I confess 
that on the occasion of my last visit I expected to find 
that in a place so union-ridden as Australia I should find 
him, as a class, an indifferent workman. But such is not 
the case, except in the case of the northern parts of 
Queensland, where the climate is too hot for white 
labour. Taken generally, the Australian mechanic is a 
hard-working and competent artisan, though his time is 
short and wage is long. This is because the trade union 
of which he is a member is a body responsible to the 
State, and such of its members as are inefficient or 
occasion trouble are merely a drag on the organisation, 
and hamper it in its policy of wage lifting. With the 
new Act in force insubordination in the shops, or even not 
working up to the standard of the “ common rule,” means 
punishment by fine or imprisonment of the man, and the 
funds of the union may also be drawn upon to pay for 
this misdemeanour of an individual. 





InstitUTIoN OF ELECTRICAL ENGINEERS.—We ‘are informed 


that from the Ist of January the telegraphic address of the 
Institution 
London,” 


of Electrical Engineers will be  ‘‘ Voltampere, 





SANITARY ENGINEERING 
SUPPLY IN 1901. 


In our last yearly article we mentioned that an interim 


AND WATER 


Report of the Royal Commission appointed in 1898 to | 
investigate the question of sewage disposal might be | 


expected shortly. This interim report appeared in July 
of last year. It set out the conclusions at which the 
Commissioners had arrived in answer to the three follow- 


ing questions :—(1) Are some sorts of land unsuitable for | 
sewage disposal ? (2) Is it practicable uniformly to produce | 


by artificial means alone an effluent which will not 
putrefy ? (8) What means should be adopte | for securing 
the better protection of our rivers? In brief, the conclu- 
sions were: (1) That while doubting if any land is 
entirely useless, peat and clay lan’s are generally unsuit- 
able; (2) they are satisfied that it is practicable to pro- 
duce by artificial processes alone, either from sewage or 
from certain mixtures of sewage and trade refuse, eftluents 
which will not putrefy, and which might be discharged into 
a stream without fear of creating a nuisance; (3) the general 
protection of our rivers is of such great importance | 
that the creation of a separate Commission, with powers 
to take steps if local authorities have failed to do so is 
desirable. There is still no definite news as to when the 








main report may be expected. Meanwhile the experiments 

in connection with bacterial treatment continue to be pur- 

sued with vigour. As far as can be judged, the general | 
tendency of these experiments has been in the direction of | 
the continuous sprinkling or feeding of beds, in contra- | 
distinction to prolonged contact, and it would seem that | 
this method had met with a considerable amount of | 
success. Of course, however, when using this system the | 
beds must be deeper. The whole matter is still in its early | 
infancy, and if any proof of the abstruseness of the pro- | 
blem were wanting, it is certainly forthcoming in the 

length of time which the Royal Commission are taking 
in arriving at their conclusions. Sanitary engineers are 
still some considerable way off a settlement—on purely 
bacterial lines—of the question which has anything ap- | 
proaching universal application. 

Disposal of sewage would be comparatively simple— 
though by no means entirely so—were the sewage to be 
entirely domestic, unmixed with such additional con- 
stituents as brewery waste, wooleombers’ refuse, tannery 
discharges, and the waste liquors of chemical works and 
the like. Experiments are showing that, in many instances, 
even these substances may be successfully dealt with. In 
Manchester excellent results have been obtained with a 
tank effluent and single contact. Leeds is experimenting 
in the direction of streaming or spraying filters in connec- 
tion with strained crude sewage ; with chemically-treated 
effluent, and also with that coming from septic tanks. | 
Bradford proposed to deal with its sewage, which contains 
a large amount of woolcombers’ waste, with ferric 
sulphate; and at Polton, near Biggleswade, where it is 
impossible to get land, and where tannery refuse is 
predominant, a system of septic tank and treble contact 
beds is being adopted, the tanneries being compelled to | 
treat chemically their refuse before sending it out. 
These serve to show in what direction some of the 
experiments are tending. It has been found that many | 
kinds of trades refuse—which of themselves would 
destroy the oxidising bacteria—when mixed with sewage 
have no very marked effect on the rate of purification, 
since they interact between themselves and with the 
sewage. 
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| that this canal had realised every expectation. 
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Yeovil, to serve populations of 47,000, 2500, and 14,000 
respectively, are fast approaching completion. It will be 
observed that the sizes of this form of installation are 
increasing. The sanction of the Local Government 
Board has also been obtained for works on this principle 
at a number of other places. The Scott-Moncrieff pro- 
cess, which during the year has been developing princi- 
pally in connection with distributors for large areas, is 
about to be installed at Hanley, and other places are 
contemplating its immediate adoption. 

Looking abroad, we find large works in operation at 
Alexandria. The contract was let in 1900 to an Italian 
firm for £305,000. It will take five years to complete. 
The sewage is to be carried by a series of collectors 
along the eastern shore. The scheme will involve the 
use of a considerable stretch of land, part of which it is 
intended to turn into a promenade. In Paris the Muni- 
cipal Council has had to stop sending sewage indiscrimi- 
nately on to the farms, and though pumping has been 
resumed at Pierrelaye,a much smaller quantity than 
formerly is being sent there. Nothing more has 
been heard during the year of the proposal to 
extend the farms in the direction of Mantes. One of 
the municipal engineers, M. Launay, has been to 
England to study the bacterial system of treatment, and 
has reported in its favour. The authorities, however, do 
not appear to share his opinion. It is urged that the 
success of the system is by no means proved, and that 
even if it succeeds in England, this is no proof that it 
would succeed with Paris sewage. If the Paris authorities, 
however, do not believe in the success of bacterial treat- 
ment, many people in France and in other parts of the 
world do not appear to agree with them, for the system 
is actually at work in France, Spain, Holland, Belgium, 
New Zealand, and the United States. Our readers will 
remember the description of the large canal by which 
Chicago is getting rid of its sewage. In the early part 
of the year, after several months’ trial, it was announced 
Later on, 
however, it was given out that, whereas the intended 
flow was 300,000 cubic feet per minute, the amount sent 
down must be limited to 200,000 cubic feet, except 
between 4 p.m. and midnight, when 300,000 would be 
allowed to accommodate boat traffic. This would appear 
to indicate that everything was not quite as it should 
be. At Bombay, the necessary works for discharging its 
sewage at Worli Point, some two to three miles north of 
the present outfall, are in progress, and two new Shone’s 
ejectors are being installed for taking in further portions 
of the town. The great success of septic tank and land 
treatinent in hot climates is amply proved by the report 
of the municipal engineer of Bombay on sewage disposal 


|at the leper asylum of that place, a review of which 


recently appeared in our columns. 

Looking at the results of the year as a whole, it may be 
said that they point rather to a general improvement and 
development of existing systems than to the evolution of 
any new treatment. 

During the past year interest has centred largely 
round the water supply of the Metropolis. It will be 
remembered that in the year 1900 the Report of the 
Royal Commission recommended the purchasing of the 


| undertakings of the eight water companies, and the 
| putting of them under the guidance of a Water Board, 


There is a Government Bill in Parliament this session, 
which provides for the formation of a Water Board, on 
hich there will be representatives from all the local 
authorities within the area supplied by the companies, 


The number of places in which sewage disposal works | this area being slightly extended. In all human proba- 
are in progress is large. Many of these are situated on | bility this Bill will—in some form or another—become 
rivers, and are being compelled to set their houses in| law before the end of the session, for we take as of 
order either by the Local Government Board or by the | practically no importance the rival effort of the County 
river authorities. Among those in the Thames Valley to | Council, who, of course, are renewing their efforts to 


complete their works this year may be mentioned | 
Thame, Shabbington, Wendover, Long Crendon, and | 
Mersley. The Mersey and Irwell Joint Committee 
having analysed 35 samples of sewage effluents from the 
works of local authorities, and finding out of these that 
13 were good, 6 fair, 9 unsatisfactory, and 7 bad, has | 
decided to call the attention of the authorities most con- 
cerned, and to ask for an explanation, or to find out what 
steps are being taken. The eftluent outfall to the Thames 
from the Ilford Sewage Works has now been brought 
into operation. The sewage is first treated with lime 
and copperas. Shrewsbury has succeeded in purifying 
its river by connecting up an asylum and other dwellings | 
above the town to its sewerage system. Derby has just 
begun a large scheme of sewerage and sewage disposal. 
All the sewage will have to be pumped, and there will be 
some sort of bacterial treatment. The great Glasgow 
scheme seems to have been rather delayed during the 
year. Of the 7 miles of outfall, 44 miles are completed ; 
but on the 7 miles of intercepting sewers no work has 
yet been done. The treatment works have been begun. 
Leeds had a Bill before Parliament to take its sewage 
14 miles away, but the Bill failed to pass. A large 
system of sewerage is being carried out at Plymouth, 
which necessitates a tunnel under thetown. This tunnel 
was slightly flooded in the middle of December by the 
giving way of an old sea wall. Cardiff is bringing in a 
Bill to obtain powers to discharge its sewage—the whole 
of which will have to be pumped—crude into the sea at 
Lavernock Point. A Local Government Board inquiry 
was held at Branksome into a scheme for turning the 
effluent from septic tanks and filters into the river Bourne, 
which eventually forms the ornamental water at Bourne- 
mouth. Permission was withheld, and now there is a 
scheme on foot to deliver the sewage into the sea through 
a tunnel 14 miles long. In a report made in August last 
to the Manchester Corporation, it was stated that with 
26 acres of storm beds, and 6 acres of bacteria beds, half 
the flow of the city’s sewage could be dealt with. 

During the year the Septic Tank Syndicate has laid 
down works of varying sizes at West Bridgford, Andover, 
Walton-on-the-Naze, Earlston, Great Ousebarn, Thorver- 
ton, Sidbury, Hartley, Wintney, Sheringham, and Nor- 





| ford. 


purchase on their own account. 
Another matter which drew attention to the question 


|of London water supply was the action of the com- 
| panies in bringing forward in the early part of the year, 


a new series of regulations. These were submitted to the 
Local Government Board, who appointed a Committee 
to consider them. It happened that, at the same time, 
a London County Council election was impending. The 
election was made to turn upon these regulations, and in 
the event they were withdrawn by the companies. 
Notwithstanding their threatened extinction, the 
London water companies have been quite as busy as 
usual during the past year. The Southwark and Vaux- 
hall Company has completed six new filter beds at 
Hampton, and has carried out a considerable amount of 
work in connection with the Apps Court reservoirs. Two 
deep wells have been. sunk—one at Merton Abbey, and 
the other at Honor Oak, at which place also 6,000,000 
bricks have been made by the company for use in the 
construction of a large covered service reservoir. The 
New River Company has continued the enlargment of the 
ancient channel of the New River between Hertford and 
London, and has laid altogether some nine miles of pipes. 
New pumping machinery of greater power than that 
which it displaces has been erected at the Broad Mead 
well, and other additional pumping plant installed else- 
where. It has also commenced work on two large pump- 
ing stations—one at Kempton Park, and the other at 
Cricklewood. The Lambeth Company is constructing 
two additional filter beds at Ditton, and is laying a new 
54in. main between this point and its intake at West 
Molesey. The Grand Junction Company during the 
year carried out the tests of its new triple-expansion 
vertical engine at Hampton. The chief work of the 
Chelsea Company has been the extension of its mains in 
the Fulham district. The West Middlesex Company has 
completed laying the ten miles of 42in. pipe from Hamp- 
ton to Barnes, and has installed at Barn Elms two 12in. 
centrifugal steam pumps, and a direct-acting rotative 
compound steam pumping engine at Hammersmith. The 
Kent Company has two new pumping stations in hand— 
one in the parish of Darenth, and the other near Cray- 
It has also during the year laid an 18in. main from 


manton, while the works at Exeter, Taunton, and Crayford to Plumstead; and the East London Company 
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has been busy with its huge reservoirs in the Lea 
Valley. A triple-expansion engine, capable of forcing 
10 million gallons a day, to a height of 220ft., has been 
got to work. This company has also been putting in the 
Deacon waste water meter extensively, having already 
installed about 400 meters with excellent results. 

In addition to the foregoing work, the various com- 
panies are engaged in carrying out the scheme of inter- 
comniunication which we mentioned in our last vearly 
article. The amount of work involved is large, and we 
are unfortunately prevented through lack of space from 
entering into details in connection with it. 

In connection with the Staines reservoirs a consider- 
‘able amount of work has been got through during the 
year. The aqueduct has been completed and is now full 
of water from end to end. The pumping engines and 
the pumping mains—the latter 6ft. 4in. internal diameter 

have also been completed, and are practically ready 


for use. The upper reservoir is finished, with the 


exception of a small portion of the concrete of the | 


southern bank. The lower reservoir will probably be 
completed in the course of this year. 

Outside of London perhaps the most interesting 
feature of water supply in this country was the lengthy 
drought which occurred—particularly in the northern 
counties and North Midlands—during the autumn. In 
not a few places supplies were curtailed. Thus, in Man- 
chester and district, the supply was shut off at varying 
hours during the night from July 21st to November 21st. 


In Bradford, from August 28th to September 16th, the | 
After that | 


supply was shut off from 8 p.m. to 6 a.m. 
date, till November 22nd, the hours were further curtailed 
to from 6 p.m. to 6 a.m. There is little fear of a similar 
course being necessary for many years to come, owing to 
the water from the Nidd Valley being now available ; and 
to the Gouthwaite reservoir being completed anl passed 
by the authorities. At Halifax, from September 22nd, 
the hours of supply were restrictel to from 7 p.m to 
5 a.m.; a week later to from 6 p.m. to 6 a.m.; on Novem- 
ber 2nd, from 6 p.m. to 8 a.m.; and on November 11th, 
from 5 p.m. to 9am. The storage at this time was 


only 95 millions. By the 23rd this had been in- 
ereasel by rain to 683 millions. The rainfall in 
the Halifax watershed from April 17th to Septem- 


ber 22nd was only 10°9in., against 16°87 in the pre- 
vious year. On April 17th the town had a storage 
of 1,317,500,000 gallons ; on September 22nd the storage 
was only 270,000,000. In the Rivington watershed, from 
which Liverpool, in part, gets its supply, the rainfall 
from April to September inclusive was only 13°lin.. 
against 19°5 during the same period last year. The total 
for the year to the end of September was only 21°89in., 
as compared with an average for the same period during 
the previous fourteen years of 29°5lin. In spite of this 
lack of rainfall, however, the amount of storage water was 
so great that the city did not suffer any inconvenience from 
the drought. In Harrogate, when the drought began in 
May, there was a storage of 150,000,000 gallons—or about 
110 days’ supply. During the five months—June to 
October—the rainfall was only 7:44in., as compared with 
an average for eighteen years of 13°6in. In the middle 
f July street-watering was stopped. At the end of 
August all supplies to builders were cut off, and the use 
of towns water for any trade purposes, carriage washing, 
or garden watering, &c., prohibited. Subsequently water 
for domestic purposes was cut off between 10 p.m. and 
6 a.m., and, later on still, only a five hours’ service 


oO 


given. Strangely enough, some localities escaped 
almost entirely. Thus, the city of York and dis- 
trict had abundance of water throughout, Wakefield 


had a sufficiency, while no special efforts or precautions 
were needed in the ease of Sheftield. So keenly was the 
lack of water felt in some places, however, that rioting 
actually ensued, and dams were wrecked. In the height of 
the drought a main burst at Keighley. The Consett Water 
Company had to completely shut off the supply for 
manufacturing purposes for three months, while for 
eight weeks its domestic supply was limited to an hour 
per day. 
who suffered severely by the failure of this company to 
supply. It affected the line at twelve important centres, 
and very prompt measures had to be taken. At some of 
these temporary pumping plants had to be put down; at 
one an old brick-pond was made use of; in several tem- 
porary containing wells were dug, and water taken to 
these in tenders. In fact, tenders were largely made use 
of, whole trains of them being sent from place to place. 
This company also suffered in five other districts more or 
less widely separated, but space will not permit of our 
going into details of the ingenious devices employed to 
get over the difficulties. 

A serious result of the drought was the stoppage of the 
Leeds and Liverpool Canal. This not only caused incon- 
venience to manufacturers, but threw some 
boatmen out of work. 
from the searcity of water, particularly in north-west 
Durham; anl many works depending on water power, 
notably those in Wales, were for a time at a standstill. 
In some parts of the country water was hawked about at 
so much a bucket. 

Looking round on some of the works in hand, or 


also 


brought to a completion during the year, we find that the 


Birmingham scheme of obtaining water from Wales has 
progressed stea ily. Nevertheless, it has been found neces- 
sary to seek for an extension of time in which to complete 
the works. The amount accomplished in connection with 
the great Derwent Valley scheme has been outwardly 
small. but a great deal has been in reality accomplished. 
A chief engineer has been appointed; a village is being 
built for the workmen at Birchinlee, together with a 
canteen, hospital, and mission house; and the contract 
for the railway between Bamford Station and the dams 
has been let. The construction of the Edinburgh and 


District’ Water Trust reservoir in the Talla Valley has 
continued fairly well, and of the pipe line to the city—a 
total of 36 miles—over 25 miles have been let to con- 
tractors, and over 60 per cent. of the work has been com- 


The North-Eastern Railway was among those | 


600 | 
The collieries suffered severely | 
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pleted. The first portion of 
increasing the water supply of 
pletion in the beginning of October, when the first water 
from the new source reached the city. The 
Neuadd reservoir of the Merthyr Tydvil new waterworks 
has been practically completed during the year. During 
| the year, too, the new waterworks for Wishaw, capable 
of delivering 2,220,000 gallons a day, have been com- 
pleted. Good work has been done on the West Baldwin 
reservoir of the Douglas Corporation Waterworks, both in 
connection with the excavations of the puddle trench and 
with the discharge tunnel. The pumping engine for the 
Colne Valley waterworks, to which we referred last year, 
has now been completed, and is pumping 2} million gallons 
aday. Further wells have been sunk there, and headings 
driven. Works are in progress at Tynemouth, in the 
Tees Valley, and at Stockport. The large triple expan- 
sion pumping engine at Chatham has also been put to 
work. At both Chesham and Portishead new high-level 
reservoirs have been completed, and new service reser- 
| voirs and further engines started. Tottenham is sink- 
ing more wells and making further headings. At 
Shrewsbury, which has a dual supply, the river which 
forms the source of the potable water has been purified 
and an interesting automatic electrically-worked installa- 
| tion for pumping water to the higher levels has been 
| started. Aldershot and Swanage were both given Acts 
in last session for increasing the water supply, and are 
now carrying out the work. The Margam and Port 
Talbot reservoir has been completed, and was filled with 
water about the middle of December. At Church 
Stretton there is a storage reservoir in course of con- 
struction. Barrow-in-Furness obtained its Act sanction- 
ing the bringing of water 174 miles from Seathwaite 
Tarn. At Wivenhoe a water tower to hold 50,000 gallons 
is being constructed. Bacup is entering upon a water- 
works scheme to cost £120,000, and Neath is about to 
| spend £163,000 in like manner. A new aqueduct con- 


the new scheme for 


on June 21st. Halifax is constructing three storage 
reservoirs at a cost of from £150,000 to £200,000. We 
‘might go on extending this list indetinitely—for } 


Belfast. reached com- | 


Upper | 
| a vessel from one level to the other, reckoning from the 


} 





veying water from Loch Katrine to Glasgow was opened | 


there are waterworks in progress in a large number of | 


places—but the foregoing provide sufficient evidence of 
the amount and character of the work in hand. 

Outside our own country attention is immediately 
directed towards the huge works on the Nile. The con- 


dition of these at the end of the season 1900-1901 was as | 


follows :—At Assiout the floor of the barrage and all the 
masonry piers was completed, while 40 per cent. of the 


masonry work above springing line had been executed. | 
At Assouan all the excavation was finished, 520,000 eubie | 
yards of masonry had been laid, and all the sluices were | 
| 22ft. per minute. 


well in hand. Both works, so we are informed, will be 
completed next season. Paris has found that with 
the new Loing and Lunain aqueducts, the supply 


from this source is much less than was anticipated, | 
and is not enough for exceptional consumption during | 


the hot weather, or when the city is full of visitors. 


The scheme for deriving supplies from the valley of | 
labove the tank. 


the Loire at Orleans has, therefore, been revived. 
The accounts of the Loing and Lunain aqueduct are said 
to reveal a curious state of bungling and lack of oversight 
during the construction of the works. It appears that 
the want of proper control has resulted in considerable 


to note that quite recently the water which Buluwayo 
receives from the Matoppo Hills through welded steel 
pipes has been subjected to analysis. It appears to be of 
unusual purity. The salts existing in solution consist 
chiefly of silicates, with a small quantity of carbonates 
and a very small amount of chlorides. Its freedom from 
sulphates is reported to be more nearly absolute than that 
of any recorded natural water, while it is almost abso- 
lutely devoid of nitrates. 
city of Jerusalem benefited at the end of November by 
the completion of the new works which bring from the 
neighbourhood of the Pools of Solomon a supply equal to 
a minimum of 90,000 gallons per day, even during the dry 
|} season. Calcutta is contemplating an increase of the water 
supply which it at present obtains from the Hugli 
It intends using raised reservoirs ; but the difficulty with 
these is increased by the fact that there is no land 100ft. 
higher than the city within a hundred miles. Bombay is 
continuing the carrying out of the scheme to which we 
alluded last year. 

Of the Bills before Parliament besides those to which 
| we have already drawn attention we need say not much 
| more. They are in considerable numbers and include 
| schemes of very varying monetary values. For the most 
| 


part, however, they do not appear to involve any insuper- 
| able engineering difficulties or to be likely to cause any 


great interference with each other or with existing 

supplies. 

| ELECTRIC SHIP'S LIFT AT HENRICHEN- 
BURG, 


TuE greatest difference of level on the Dortmund-Ems 
Canal occurs at Henrichenburg, nine and a-half miles from 
the Dortmund terminus. This section runs into the main 
canal at right angles at Henrichenburg, at which place 
there is a drop of 50ft., to the next level, extending from 
| Herne to Miinster. To negotiate this difference of level 

in the passage to and fro of canal craft without the loss of 
time attending the passage through a series of locks was 
one of the problems which presented themselves to the 
engineers. The construction finally adopted is well known 
| —see THE Enoinerr, April 17th, 1896. It consists of a 
| ship’s lift, in which a large tank 230ft. long, 28ft. wide, 
and 8ft. deep, having sufficient water-carrying capacity 
and space to float canal vessels up to 800 tons displace- 
ment, is moved bodily up or down from one level to the 
other. The tank is moved by electrical power in a very 
economical and satisfactory manner, which has worked 


The inhabitants of the ancient | 1X€ 
| attend to the motor working the tank-lifting mechanism ; 


| 





extravagance and waste of public money. It is interesting | shaft carrying pitch chain wheels. 
| for lifting are attached only to the canal gates, but both 


has been in operation. The design, as regards safety, is 
very carefully worked out, every possible contingency 
being provided for. 

The working is such that the time taken in transferring 


moment the vessel is moved into the tank from the canal 
at one level to that when it is moved out into the canal 
at the other, does not exceed 12$ minutes. The actual 
ascent or descent of the tank occupies only 2} minuter, 
the remain 'er of the time being taken in moving the ship 
in and out of the tank, and in opening and shutting the 
tank and canal gates at both levels. 

The tank rests upon five vertical light girder stagings or 
piers, of rectangular section, each carrying at its lower 
extremity a cylindrical caisson, 27ft. in diameter and 438ft. 
in length. These cylinders float respectively in five wells, 
98ft. deep and 380ft. diameter, constructed of cast iron 
sections bolted together, and the whole movable structure 
is by this device in approximate equilibrium at all 
levels. 

The movement of the tank is effected through the 
medium of four vertical screw shafts engaging in female 
serew sockets attached to the four corners of the tank. 
The screw shafts are made to revolve by electrical power 
in one or other direction, according to whether the tank 
is to move up or down, and besides imparting motion to 
the structure serve as guides, keeping the tank perfectly 
level, and in its proper position relatively to the fixed 
portion of the structure while in motion. 

The screw shafts are each 82ft. long and Ilir, 
diameter, and are bored out throughout their entire 
length to a diameter of nearly 4in. to prove the metal. 
These, at once the most difficult and vital part of the 
construction, cost together £15,000. 

Step bearings anchored in the masonry support the 
ends of the shafts below, and bearings are provided near 
the top. The screw shafts carry horizontal bevel wheels 
at their upper ends, gearing into vertical bevel wheels on 
the horizontal power shaft. One electric motor of 150 
horse-power is employed to drive the power shaft and 
set in motion all four serew shafts simultaneously. The 


| gearing is 1:1 throughout, the speed of the motor as 


well as the serew shafts being 60 revolutions per minute. 
A considerable power is required in starting the whole 
mass from rest in either direction, and this varies from 
time to time according to the level of water in the tank, 
and the varying friction on the bearing surfaces. On an 
average about 400 horse-power is required to start from 
rest, and about 120 horse-power when the mass has 
attained normal speed. The weight of the ironwork 
alone in the movable structure is 8000 tons, or a total 
weight of 4000 tons reckoning the water carried by the 
tank, and the whole mass travels at the average speed of 


The canal and tank gates are also raised and lowered 
by an electric motor, one at each end, of 100 horse-power 
each. Each canal gate weighs 34 tons' and each tank 
gate 2} tons. Both have counter-weights, those for the 
canal gates working in the masonry towers and those fer 
the tank gates running in grooves in the iron structure 
The surplus weight to be moved is 
about 4 cwt. for each gate. 

The motors for moving the gates are mounted on the 
fixed portion of the structure above the canal gates, and 
transmit the power through worm gear to a horizontal 
The pitch chains 


| the tank and canal gates move together, being coupled 


when lifted, the movement to raise or lower taking 


19 seconds. 


Mechanical and electrical means of interlocking 
between the gates and tank-lifting mechanism are 


employed, so that the two movements cannot by any 
possibility take place together. There are two attendants, 
one on the upper platform of the fixed structure to 


the other below on the tank platform, to attend to the 
capstans for moving vessels in and out and the gate- 
lifting motors. A vessel, say, approaches the lift from 
the lower side for transference to the higher canal. The 
tank being at rest, say, at the lower position, with the 
gates open, the vessel sails into it, assisted by a pull 
from the electric capstans if she does not carry stean. 
The gates are then let down, and by turning a hand 
winch the gates are uncoupled and the canal gates bolted 
to sockets in the masonry towers. 

While this is being done the starting lever of the 
motor working the tank lift is locked by electro-magnets. 
This lock is released as soon as the gates are lowered. 
uncoupled, and the canal gates bolted. The raising gear 
is then set in motion, carrying the tank and ship to the 
high level, and while this is working it is impossible to 
start the gate motors, the starting levers being locked. 
Again, when the tank is at the end of its travel and the 
motor stopped, the winch lever is set free for opening the 


| gates, and the vessel passes out. 


The motors are direct-current compound-wound, work- 
ing at a pressure of 220 volts. Compound winding was 
preferred on account of the series portion keeping up the 
field strength with the heaviest loads, as against a simple 
shunt machine, in which the heavier loads cause weaken- 
ing of the field by armature reaction. The changes in 
load, owing to varying friction at different times, are said 
to be very marked, and therefore there is an advantage 
in having the field, and consequently the torque mair- 
tained automatically by compound winding. The series 
portion of the winding also has the advantage of giving 
a good torque at starting, when the initial resistance has 
to be overcome. A simple series-wound motor would 
answer the latter requirement, but the variable speed 
under different loads would be a serious objection. The 
compound motors, with a starting current of twice the 
normal, give a torque of 2} times the normal running 
torque, and the speed light only exceeds the full load 
speed by 25 per cent. 

It is important that the acceleration at the beginning 


smoothly and without hitch during the two years that it | of the movement of so large a mass and the diminution 
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of speed as it nears the end of the travel should be as 
uniform as possible, so that no shock oecurs to any part 
of the transmitting mechanism. This is accomplished 
automatically by the motors themselves, all of which 
work on the same system. The attendant only has to 
put the lever on to the first contact of the starting 
resistance, the motor commences to move, and the 
current acts on a magnetic clutch. coupling the lever to 
the motor shaft through reducing gear. 

The lever then continues its movement automatically, 








NBURG CANAL 








locked, and the locks are only released when the tank has 
arrived at the end of its travel and the starting lever is at 
zero. The lock is made by means of two electro- 
magnets which, when excited, hold the starting lever, 


coils. 


In the motor house an index is arranged showing the | 


attendant the position of the tank. On thiz also a con- 
tact_is arranged, coming into action to disconnect the 
motor should the contact on the tank fail. There is alsc 


LIFT—POWER 


| I3ft 
sot. 
and release it only when current is interrupted in both | 







HOUSE 








coupling the tank gate to it, and admitting water between 
the gates to equalise the pressure around them. The 
motor is then set to work, and the gates lifted a height of 
When let down again, the water between the gates 
is emptied into a separate tank underneath the ship’s 
tank, when the latter is at the higher level, and is carried 
down to the lower level, where it is allowed to escape 
into a pit collecting all waste. From this pit the 
water is pumped up to the lower canal. 

Two electrically-driven capstans are fitted at tne side of 











LIFT AT LOWER LEVEL 


and the resistance is cut out at uniform acceleration. 
When the resistance is all out the coupling is auto- 
matically disconnected. When the ship’s tank lift is 
being worked the motor, having been started in the 
above way, continues to run at its normal speed of 60 | 
revolutions. The resistance is gradually thrown in again 
in the same way by the tank closing a contact fixed to 
the canal gates, near the end of its travel. The speed of | 
the motor then slowly diminishes, till it is completely | 
shut off, and immediately afterwards a brake is applied | 
by the armature being short-circuited. While this motor 
1s Working the motors operating the gates are electrically | 











another index worked by a wire rope, one end of which is 
connected to the tank and the other to a weight over a 


| pulley, keeping it taut. The rope moves before a glass in 


front_of the attendant, showing the exact position of the 
tank. at 

The motors for lifting the gates are operated in the 
same way. The attendant starts these from the level of 
the higher or lower canal, as the case may be, by means 
of a winch connected to the starting lever on the motor 
platform above the gates. Before starting this, the 
attendant turns a winch on the canal gate, releasing the 
bo 





Its holding it to the masonry, and at the same time | 





LIFT AT UPPER LEVEL 


each canal entrance to the lift, to assist vessels in. The 
motors for these are underground, and in cast iron water- 
tight boxes, with inspection covers over the commutators ; 
each capstan has a 20 horse-power motor. All the re- 
sistance coils used for starting and controlling the motors 
are enclosed in oil for prevention of heating and oxidation. 

The pits in which the caissons float sometimes require 
emptying, and for this purpose an electric motor-driven 
centrifugal pump is used. The clearance between float 
and pit sides is very small, and the pump is made so as 
to be sunk in this space to any depth. For this purpose 
the motor shaft is vertical and directly coupled to the 








pump and completely enclosed. The largest ships taken 
in are of 600 tons burden and 6ft. draught, and two such 
vessels can be transferred, one up and one down, consecu- 
tively in 25 minutes. 

The generating station for the supply of electric 
current to the motors and for pumping, &c., is situated 
close to the ship's lift. There are two direct-current 
generating sets, each of 170 kilowatts at 240 volts, driven 
direct by 220 horse-power tandem compound vertical 
engines, at 150 revolutions per minute. The engines are 
by Haniel and Lueg, and the dynamos and motors by 
W. Lahmeyer and Co., who also carried out all the elec- 
trical work on the lift. 

As the natural source of supply to the upper section 
of the canal is insufficient, water is pumped from the 
lower to the higher level to compensate for wastage, and 
for this purpose duplicate centrifugal pumps are installed 
i1 the station, each capable of pumping 3300 gallons per 
minute to a height of 50ft. The suction is immediately 
below the pumps, the water being conducted from the 
lower canal by an underground culvert, 10ft. high by 
4ft. Gin. wide, under the engine-room. The pumps are 
driven direct by electric motors of 90 horse-power each 
at « speed of 400 revolutions per minute. The generators 
supply current to the pump motors, the motors on the 
lift, motors for raising coal from canal barges to the 
station, and for driving air compressors. There are 
two air compressors fixed in the station, each driven 


through reduction gear by a 10 horse-power elec- 
tric motor. The air is compressed to three to four 


atmospheres, and is used to expel any water leaking into 
the caissons. Also when it is necessary to empty the 
ship's tank for painting or repair the water is run out 
into the caissons through pipes titted below the tank, and 
when the work is done it is forced back again from the 
caissons to the tank by compressed air. 

We are indebted to Herr Simon, Oberingenieur; to 
Lahmeyer and Co., at Duisbourg, for showing us over this 
large and interesting work, and courteously giving us in- 
formation about it. We witnessed the descent of one 
steamer full of passengers in the lift, and later on of two 
passenger steamers transferred together, and nothing 
could exceed the smoothness and regularity of working of 
every part of the structure in motion. 








MARINE ENGINEERING ON THE CLYDE. 


Wauite the year was not at all prolific in the matter of 
notable accessions to the ranks of high-speed mail and 
passenger steamers for ocean service, nor yet in that of 
swift passenger steamers for river and Channel purposes, 
the Clyde, nevertheless, produced one exceptionally 
interesting vessel of the latter description in the turbine 
screw steamer King Edward. This notable vessel—the 
pioneer turbine-propelled vessel—plied during the tourist 
season in the Firth of Clyde between Fairlie and Camp- 
beltown, and was very popular. On her measured mile 
trials she attained a mean speed of 20°48 knots, the 
horse-power intimated being 3500. The weight of 
her machinery complete is only about 66 tons, 
which is equivalent to about half the weight, per 
indicated horse-power developed, of the average 
weight of propulsive machinery in paddle steamers 
of this type. The reduction in weight, and of course 
displacement, this implies, is of itself a consider- 
able factor in the saving of fuel which we are given to 
understand attended the season’s performance. The 
vessel's coal consumption was nearly 25 per cent. less than 
in the case of the paddle steamer which in the previous 
season conducted the same service. According to care- 
ful estimates it is claimed that the well-known Denny- 
built Caledonian Company's paddle steamer Duchess 
of Hamilton, if fitted with Parsons’ turbines, could 
steam two miles per hour faster than at present 
for the same conswmption of fuel. However this may 
be, it is eloquent enough of the success which has 
attended the advent of the first turbine-propelled merchant 
vessel, that the Denny firm have been commissioned to 
build a larger and faster vessel of the turbine type for the 
same service. The new vessel will be 20ft. longer than 
the King Edward, 2ft. more beam, and will draw 1ft. more 
water, and the speed aimed at will be two knots greater. 
The further application of the Parsons turbine to marine 
propulsion and the precise line of development desirable 
will doubtless be advanced materially through experience 
with a number of steam yachts which are about to be 
equipped with turbine engines. These vessels include a 
yacht of 700 tons, 1500 indicated horse-power, and 18 
knots speed, being built by Stephen and Sons, of Glasgow, 
for Sir Christopher Furness; a second of 1700 tons and 
3500 indicated horse-power, with a speed of 18 knots, for 
Mr. A. L. Barber, New York; and a third of 2000 indicated 
horse-power and 25 knots, by Yarrow and Co., Poplar, for 
Colonel H. B. MacCalmont. With the view of thoroughly 
testing for themselves the efficiency and economy of the 
Parsons steam turbine as applied to ships, the German 


naval authorities have decided to fit turbines on 
board a torpedo boat destroyer just ordered. The 
turbines will be constructed by the Swiss firm 
which purchased the patent rights from the Par- 


sons Company, and which has already supplied a num- 
ber of turbines in connection with electric generators on 
the Continent, which have been found to give a high 
economy. The hull of the new vessel, it is believed, will 
be built at the works from which emanated the crack 
Atlantic liners of the Hamburg-American Company and 
the North German Lloyd. The data will no doubt be 
made the most of in its bearing on the possibilities of the 
turbine for long-distance steaming, a direction in which 
it laimed the turbine shows the highest economy in 
weight and in fuel saved. Whether or not the results of 





all these smaller applications must be known and approved 
of before the bolder undertaking of a 7000-ton trans- 
Atlantic liner is gone on with, for which Mr. Parsons has 
prepared definite plans, it is, of course, difficult to say ; 
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but it is understood that one of the German mail com- 
panies—with whom, it would appear, we are content to 
allow the record-breaking laurels to rest for a time—think 
very favourably of the plans. A remarkable instance of 
high speed being attained with exceptional lightness of 
propelling power was the case of the small cutter built and 
engined by Simpson, Strickland and Co., of Dartmouth. 
The little craft is only 30ft. over all by 6ft. 3in. beam, and 
with a draught of 1ft. 6in., and displacement of 24 tons, 
she attained, as the mean of two runs on the measured 
mile, a speed of 18°75 knots. The power necessary to 
drive the boat at this rate was 140 indicated horse-power, 
but this power was developed for the wonderfully light 
result of 2°5 lb, per indicated horse-power hour. The 
engine is of the quadruple type, and yet only weighs 
Sewt. 2qr. 17]b., but special arrangements are fitted to 
reduce the overall length and the weight, and nickel steel 
has largely been used in construction. The boiler, of the 
water-tube express type, with steam generating tubes 
even for the furnace bars, gives steam at 3501b. pressure, 
and in working condition only weighs 13 ewt. 2 qr., and 
empty l2ewt. The boiler on trial was worked under 
high pressure, and the engines ran at 1200 revolutions 
per minute. A duplicate set of engines and boilers were 
shown at the Glasgow Exhibition, and describe] and 
illustrated by us in our issue for August 9th last. 

Our shipbuilders have for years past been slow to 
recognise that other nations besides our own were wish- 
ful and might readily enough undertake shipbuilding for 
themselves, and now that America and Germany—to 
name no others—are found, not almost wholly supplying 
their own needs, but building for foreigners as well, 
British firms and districts have at last awakened to the 
imperative need of reorganisation and improved methods. 
District is now not only vieing with district, but firm with 
firm, for enhanced economy and rate of output. The 
proper mechanical equipment of the shipyard has become 
more and more pressing a question, and there are few 
establishments of any moment which have not within 
the past year or two assumed more or less radical modi- 
fications in virtue cf is. 

Lifting and transporting appliances are outstanding 
features in the outfit of shipbuilding works, and as to 
the progress and development in this direction both at 
home and abroad, we need only refer readers to the 
elaborate paper on “ The Arrangement and Equipment of 
Shipbuilding Works,” by Mr. James Dunn, read before 
the Institution of Mechanical Engineers, and reprinted in 
our issue for October 4th last. Machine, in place of 
manual riveting, caulking, drilling, &c., has been taken 
up more seriously than ever, the facilities for suspending 
and moving the same over the work to be done which 
the cranes and other appliances just mentioned afford 
helping greatly to this; and decided strides have been 
made even during the year just closed in introducing 
hand mechanical tools on the pneumatic principle for the 
operations named. In this connection the demonstra- 
tions made by the makers of these tools during the 
currency of the Glasgow Exhibition in structures 
analogous to those of the shipyard and boiler shop have 
helped very considerably to educate the workmen as well 
as the employers in the high utility and_possibili- 
ties of the pneumatic tool system. Electricity 
in place of steam for driving purposes has been 
introduced and extended, and, for the generating of the 
current, gas engines in place of steam are in a number of 
instances being employed. The gas required for this 
purpose, as well as for others which its presence suggests, 
is made in producers installed within the works. In the 
new shipbuilding establishment about to be laid down on 
the Clyde by Wim. Beardmore and Co. gas producers will 
form the motive power for driving all the shipyard plant 
through electric motors supplied from generators driven 
by gas engines. There will not be a steam boiler in use 
in the works, and all the plate, angle, &c., heating fur- 
naces will be worked by producer gas; while gas mains 
may possibly be run to the building berths or other parts 
to work rivet furnaces, smiths’ fires, kc. The firm will 
recover the sulphate of ammonia and other residual pro- 
ducts, as is done at Armstrong, Whitworth and Co.'s 
works at Manchester, and this, as has been proved by ex- 
perience, will, it is claimed, more than recoup the firm for 
the coal used in producing the power. 


THE NEW DEEP-WATER DOCK AT 
CARDIFF. 


THE new deep-water dock at Cardiff connected with the 
Cardiff Railway Company—formerly the Bute Docks Com- 
pany—is now rapidly approaching completion, and bids fair 
to be formally opened for trade in the course of the present 
year—1902. 

Owing to the rapid strides which the port of Cardiff 
has of late years made in its exports and imports, and, 
further, to provide the necessary accommodation for the 
constantly increasing size of ocean-going vessels, it became 
imperative in the session of 1895 for the Cardiff Railway 
Company to seek the sanction of Parliament to construct a 
new and, as regards area, relatively larger and more commo- 
dious dock south of the several existing docks. 

In view of the many preliminary matters that had to be 
dealt with, it was not, in point of fact, until the beginning of 
1899 that the task of constructing the new dock was seriously 
takeninhand. Since then, however, the work has been rapidly 
pushed forward, no fewer than 2000 men being employed on 
the huge undertaking. 

Exclusive of the dry docks, the new dock covers an area of 
504 acres, as compared with a total of 46} acres occupied by 
the Bute East Dock, and its entrance is situated further out 
in the Bristol Channel. It should be mentioned that in 
order to facilitate the construction of the work an embank- 
ment, over a mile and a-half in length, was first made to 
encircle the site of the new dock, while, in addition to this, 
a second and permanent stone embankment, over 9000ft. in 
length, has been built outside the original one. The inter- 
vening space between the inner and outer banks, which is in 
reality reclaimed land, has been filled in by slag and ballast 
excavated from the site of the new dock itself. On the 
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average 1000 tons of this slag and other material have been 
deposited on this reclaimed land daily from trucks on the two 
lines of rails which have been laid down on the outer earth- 
works. The amount of land thus recovered represents a 
total of 320 acres. 

With regard to the dimensions of the new dock, it is 
2550ft. in length, from 800ft. to 1000ft. in width, with a 
depth of 50ft. below coping. The entrance lock is 850ft. in 
length between the gates, and its width at gates 90ft. The 
level of the sill being 50ft. below coping, is 6ft. 6in. below 
the deepest existing sill at the Bute Docks. The increased 
depth of sill will give a depth of 5ft. of water at L.W.O.S.T., 
and 15ft. of water at L.W.O.N.T., which will practically 
obviate the necessity of vessels having to anchor in the roads 
to await the tide. 

Two graving docks are being constructed at the south- 
west extremity—one 800ft. long and 85ft. wide, and the 
other 800ft. long and 75ft. wide. 

It should be mentioned that the new dock is connected 
with the Roath Dock by means of a passage 800ft. in length, 
and with a minimum width of 90ft. 

Needless to say, all the latest appliances for expeditiously 
shipping and unshipping vessels, such as obtain at the old 
docks, will be provided for this splendid new dock. On the 
south side there will be erected a number of special coaling 
cranes, invented and patented by Sir William Thomas Lewis, 
Bart., tho managing director of the Cardiff Railway Com- 
pany. The great advantage of these Lewis-Hunter cranes 
so-called—lies in the fact that they are specially adapted for 
shipping the brittle and fragile Welsh steam coal with a 
minimum amount of breakage. By an ingenious contrivance 
the carrying-box connected with the crane is lowered to 
within 1}ft. of the bottom of the hold of a vessel, or to 
within the same distance of the heap of coal itself, in the 
hold, before the cone-like valve of the carrying-box is opened, 
and the coal, instead of being released en masse, is emptied 
into the hold by slow degrees. When it is remembered that 
Cardiff is the first coal exporting port in the world for the 
quantity of fuel shipped, the value of such a crane cannot 
be over-estimated. 

The new dock has been built to the order of the Cardiff 
Railway Company, of which, as stated above, Sir William 
Thomas Lewis, Bart., is the managing director, and Mr. 
James Hurman the superintendent. The engineers are 
Mr. G. N. Abernethy, M. Inst. C.E., and Mr. C. L. Hunter, 
M.I. Mech. E., engineer to the Cardiff Railway Company ; 
while the resident engineer of the new works is Mr. 
H.S. C. Ree, M. Inst. C.E. The contractors are Topham, 


Jones, and Railton, their representatives being Mr. J. 
Stevenson, Assoc. M. Inst. C.E., and Mr. H. W. Clarke, 


Assoc. M. Inst. C.E. 

It is estimated that the new undertaking, exclusive of the 
cost of equipment, will have involved an expenditure of not 
less than £1,000,000 sterling. 


THE GOLDSCHMIDT WELDING PROCESS. 

A mopirication of Dr. Goldschmidt’'s ‘‘ thermite ’’ process 
has recently been described by L. Cohn, which should make 
the method even simpler and more convenient for welding 
team rails, &c., away from the shop than it was in its 
original form. A crucible of sheet iron lined with refractory 
material is used, the bottom of the vessel being constructed 
of one or more unprotected iron plates. The crucible is 
carried on a suitable tripod of such design that when th: 
apparatus is in use it stands immediately over the spot where 
the weld has to be performed. The crucible is charged with 
thermite, the quantity taken being calculated by the rule 
that 1 kilo. yields 450 grammes of molten iron. Over the 
thermite is laid the igniting mixture, and over that the lid 
of the crucible, which is an iron plate with a central hole. 
The ends of the rail are brought together under pressure 
within a proper mould, and when everything is ready a fusee 
is applied to the priming. The reaction begins at once, and 
in a few seconds the charge becomes fluid, melts the un- 
protected iron bottom of the crucible, falls into the mould, 
and effects the weld. This modified process is claimed 
practically to do away with all need for skilled labour, and 
to be well adapted for the treatment of solid objects of all 
kinds, such as broken axles, &c.; but it is not suited for the 
repair or jointing of tubes, as the stream of hot metal is 
likely to melt a hole in the upper wall of the pipe. It is 
also suggested that the process would be particularly useful 
on shipboard for the repair of a broken shaft, since th: 
apparatus is very simple and remarkably compact. 








THe Tarr VaLe Action. —The Railay Review states that the 
sum of £24,626, which the Taff Vale Railway Company claims from 
the Amalgamated Society of Railway Servants as damages alleged 
to have been sustained by the action of the defendants during the 
strike last August, is divided into special damages and_ special 
expenses. Among the former there is a sum of £14,500 for loss of 
profit in consequence of the strike, also £6577 for expenses in- 
curred, and £3549 for actual loss on working for two weeks. In the 
schedule for special expenses are such items as £752 for beds pro- 
vided for imported men in the railway sheds, and £697 for sleeping 
accommodation in other places, £90 for search-lights and other 
fittings in the railway yards, £280 for police protection, £1215 for 
refreshments, and £185 for the conveyance of mails. 

Nava Evecrrictans.—The Admiralty still experience great 
difficulty in securing for the naval service the hundred electricians 
for whom provision was made in the current year’s Estimates. 
According to the Western Morning News, only thirty candidates 
have so far been accepted, and of this number seventeen have 
been entered at Devonport. The qualification of candidates has 
now been considerably modified, the Admiralty having decided 
that in view of the course of instruction to which the new ratings 
are subjected during their probationary period after entry, it w1!l 
not be considered necessary to have a thorough knowledge of 
electrical work. In fact, the recruiting officials have been 
instructed to accept men without any knowledge of electricity, 
provided they are competent mechanics and otherwise desirable 
candidates. 

THE PHysIcaL Socirty.—At a recent meeting of this Society, Mr. 
E. B. H. Wade described a new hygrometric method, in which a 
thermometer is wetted, not with water, but with sulphuric acid of 
such a strength that the temperature of the acid bulb is close to 
that of the dry bulb. The maximum tension of the acid at any 
temperature is known from Regnault’s work, and two or more 
determinations with this instrument, and with a wet and dry bulb 
hygrometer at the same time, enable the constants of both instru- 
ments to be determined. If the difference between the acid bulb 
and the dry bulb is less than 2 deg., the constant remains fixed 
over a large range. Experiments show that the readings of the 
instrument are not affected by ventilation, and since the difference 
between the temperatures of the bulbs is small, errors in the 
determination of the constant are said to be unimportant. 











Jan. 3, 1902 


THE ENGINEER 


9 








SINGLE DECK CARGO STEAMER 





We illustrate a new type of cargo boat, designed by Sir 
Raylton Dixon and Co., of Middlesbrough. It is claimed for 
her that, viewed from different standpoints, she embraces all 
the features that make an up-to-date earning vessel for 
quick loading and discharging, and she is well ballasted in 
light condition, the ballast being in such a position— 
indeed, she has been specially designed to carry ballast high 
up—as to make her an easy sea boat in heavy weather, and 
so assist in doing away with the ruinous breakage of shafts in 
vessels running light. In general appearance outside the 
vessel is a smart one. Classification societies state that this 
type of vessel is much superior to the ordinary single deck 
steamer, and it is possible to construct in this way a ship of 
much larger dimensions than the ordinary type of single- 
decker, owing entirely to the form. The reserve of buoyancy 
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in this vessel, it wll be noticed, is continuous, also she has a 
higher working deck than in the ordinary vessel, with wells 
between the erections. 

On referring to the sketches it will be seen that Fig. 1 
shows the ship in light condition with the tanks full, showing 
the angular spaces as topside tanks. These tanks are filled 
from the engine-room, but cleared by sluices, which allow the 
water to run off quickly when nearing port. They are so 
divided off that the vessel can be trimmed to suit nearly any 
condition required, and also heeled from one side to the other 


on each side of the ship with a small mast and wheel-house 
forward, leaving a great amount of deck room for the handling 
of cargoes. 





NEW RAILWAYS FOR THE SOUTH YORK- 
SHIRE COALFIELD. 


A NUMBER of important railway schemes, promoted with 
a view of tapping the undeveloped coalfield in South York- 
shire, are to come before Parliament in the ensuing session. 
These include the Sheffield, Rotherham, and Bawtry Rail- 
way; North-Eastern Railway—extensions; Great Central 





}and Midland Railway companies—railways in South 
| Yorkshire; Great Northern Railway—railways in South 
| Yorkshire ; and Hull, Barnsley, and West Riding Junction 


| Railway. Last year several railway proposals were made, 





ham, and Bawtry Railway near Tickhill, by which the cor- 
struction of 10 miles of permanent way may be saved and 
facilities obtained for the North-Eastern reaching Sheffield 
at the Great Central Station. 

The Great Central Railway Company and the Midland 
Railway Company have combined to extend the Shireoaks 
and Laughton Railway already sanctioned. Their proposed 
new line will start at Brookhouse, going forward through 
Maltby and Maltby Wood to Long Sandall, beyond Don- 
caster, where the main line will be joined, and access easily 
obtained to Hull and Grimsby. 

The Hull and Barnsley scheme includes a line which will 
pass through Denaby—already a great coal centre. Begin- 
ning at Thurnscoe, it proceeds by Hooton Roberts to the 
Dinnington coalfield. It is supposed the Hull and Barnsley 
contemplate finding their way to Rotherham and Sheffield 
by effecting a junction with the Sheffield and Bawtry line 
near Thurcroft Hall, 


Fig 3 
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NEW TYPE CARGO BOAT 


some of which were withdrawn. One of them—the Shire- 
oaks and Laughton-en-le-Morthen—was sanctioned, and this 
session application is to be made for an extension of powers. 
The proposed new Sheffield, Rotherham, and Bawtry Rail- 
way will start at Sheffield, where there is provision for a 
goods station near the Sheffield District Railway depdt at 
Attercliffe, while powers are sought to run passenger trains 
to the Sheffield Great Central Station to a point near that 
company’s system at Darnell, which it is also intended to 
| join at Rotherham with a passenger station near the Rother- 
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as desired, A further special feature is the very wide hatches, 
22ft. in width, making the vessel well adapted for putting 
large boilers or machinery down the holds without the hatches 
proving a source of weakness. 

In way of the engines and boilers when carried amidships, 
these angular side tanks can be arranged for permanent bunkers 
of oil or coal. 

_ Fig. 2 shows the vessel loaded with bulk cargo. Fig. 8 
illustrates elevation of the ship loaded, at sea. Fig. 4 shows 
the internal arrangement and deck plan, with engines placed 
amidships, and number of tanks on deck and position they are 
in on the elevation. Fig. 5 is a vessel specially adapted for the 
coal trade. Engines being placed aft gives clear holds and 
deck for the quick discharging and loading of cargo. The un- 
loading, as will be seen, is done by a number of derrick posts 


ham racecourse. The line touches several points at 
present unserved by railways, and goes forward to Tickhill 
and Bawtry, effecting a junction with the Great Northern 
main line at Scrooby by means of two loops, one towards 
Retford and the other towards Doncaster. The total length 
of the line will be about 27 miles, with loops to projected 
collieries likely to be sunk in an unworked coalfield of some 
30,000 acres. The proposed new Dinnington pit will be 
tapped, as well as the new mines of the Sheepbridge Coal 
Company in Maltby Wood. The North-Eastern Company’s 
scheme is to start at a point near Staniforth, passing east of 
the Doncaster race-course, and proceeding to the west of 
Tickhill through Maltby to Dinnington, where it will also 
tap the new great coal-bed about to be opened there. The 
North-Eastern propose a junction with the Sheffield, Rother- 





By the Great Northern Company’s projected scheine 4 
line is to be built from Scrooby to Tickhill, with an exten= 
sion to Ravenfield, and another to Maltby and Dinnington 
coalfields. 

The one point in which all these schemes agree is to reach 
the coal-bed around famous Laughton. It is probable that 
some arrangement by way of consolidation will be effected, 
and in any case a district rich in historic interest, and re= 
markable for its natural beauty, is clearly destined to become 
the scene of bustling activity in the coal trade, and probably 
other industries closely allied to it. 

Bearing upon these different schemes, later information is 
to the effect that the Great, Central and Midland Railway 
companies have deposited a joint Bill to transfer to them 
all the powers conferred upon the Shireoaks, Laughton, and 
Maltby Railway Company under their Act of last year. 
Provision is made in the Bill to enable the North-Eastern, 
the Lancashire and Yorkshire, the Great Northern, and the 
Great Eastern Railway companies, or any one or more of 
them, to enter into an agreement to join the two first-named 
companies in the exercise of the powers of the Act they are 
applying for, and the appointment of a joint committee for 
the purpose. Power is also sought by the Great Central 
Company to raise £400,000 additional capital, of which 
£100,000 may be raised as debenture stock. Under the 
proposed Act each company is to have equal rights in all 
respects. 








LocoMOTIVE FIRE-BOXES.—The merits of the ordinary rectangular 
and the Vanderbilt corrugated cylindrical fire-boxes have recently 
been under consideration by American engineers, and from a com- 
parison of two similar engines of the same weight, cylinders and 
heating surface, fitted with the two types of fire-box, there was 
very little difference, even in grate surface, although some wide 
fire-box engines of the same class had 134 square feet more grate 
surface than the cylindrical fire-box. A 59in. cylindrical fire-box 
is taken as the size that can best be used, leaving room safely to 
cover the crown with water, giving sufficient steam room and grate 
surface, and keeping the grates at a proper height. Some loco- 
motive and mechanical superintendents are beginning to think that 
for soft or bituminous coal the wide fire-box idea ‘is being carried 
rather to an extreme. That is to say, some of the engines are 
designed for extreme conditions of service, and are in consequence 
wasteful of fuel and uneconomical in ordinary service. Of course, 
a part of the grate may be shut off by dead-plates, but this is not 
good practice, and leads to trouble with the fire and with the boiler. 
An important consideration is how little a grate area may be used 
to the best advantage, how the gases may be kept flaming for the 
longest time, and how the firing may be done most easily. The 
question of grate area and of the amount of coal burned per square 
foot of grate per hour then largely resolves itself into the question 
of how the engine is to be worked rather than that of how much 
grate surface can be squeezed in. For the best evaporation, the 
contact of flame with the fire-box sheets should be maintained as 
long as possible, and, with the same width, a cylindrical fire-box 
will do this to better advantage than the rectangular fire-box. 
The former also has advantages in providing a combustion 
chamber, the difficulties of which with rectangular fire-boxes are 





well understood, 
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RAILWAY ACCIDENTS IN RUSSIA. 





THE Russian Ministry of Ways of Communications has 
only recently published the statistics dealing with the railway 
accidents which occurred on Russian railways during 1899. 
It appears that there were altogether 4447 railway accidents, 
or rather more than twelve a day, throughout 1899. This 
total was made up of 1362 cases of trains running off the 
metals, of 750 collisions, and of 2335 accidents of various 
kinds. As compared with 1898, the accidents increased by 
22 per cent. The cases of derailment resulted in 21 persons 
being killed and in 172 being wounded; the material loss 
wmounted to 552,861 roubles, or about £60,814. In the 
collisions 19 persons were killed and 238 were hurt, the 
material damage amounting to 605,000 1oubles, or about 





PRESS FOR COPPER BANDING SHELLS. 





PROJECTILES for guns are fitted now-a-days, as most of our 
readers are aware, with a copper driving band. This is a 
copper strip of a width varying with the size of the projectile, 
rolled or pressed into a groove made for its reception near the 
base of the shell. It is slightly tapered or bevelled towards 
the front, so that it may be driven by the gas pressure into the 


rifling. It serves a double purpose. By engaging with the 
rifling of the gun it gives rotation to the projectile, and at the 


same time by its expansion into the bore it acts as a gas check 
and reduces the erosion of the gun by minimising the escape 
of gas round the shell. 

From these introductory remarks it will be seen that the 
following are the essential features of a properly fixed band :— | 
















































































£66,550. In the accidents of various kinds there were killed 
1146 persons, and 2665 persons were hurt. In accidents not 
connected directly with the railway system 30 persons were 
killed and 3860 were hurt. Altogether 1226 persons were 
killed, and 6938 were injured. The percentage of injuries 
works out at 4°9 per million passengers. It ought to be 
remarked that there was no serious railway accident on a 
large scale during the official year of 1899. On the State 
railways there were 13-18 cases of accident to every 100 versts, 
or about 67 miles; while on the railways under private 
control the accidents were 9°25 to every 67 miles. The 
greatest number of accidents occurred as follows :—On the 
Catherine Railway there were 36-02 cases to every 67 miles ; 
on the Trans-Caucasus Railway there were 25:23 to every 
67 miles; and on the Nicolas line, between St. Petersburg 
and Moscow, there were 27°20 accidents to every 67 
miles. 





| arranged to prevent the ring rotating without the projectile, 


| degree of density. 


i copper to flow towards the rear of the shell. 


(1) It must be pressed so firmly on the shell that every portion | 
of it is home in the groove, completely filling the under- | 
cuts, and so that the serrated projecting vees on the shell 


are firmly imbedded in the copper. (2) All the portions of the 
band should be equally compressed, so as to possess the same 
(3) Whilst the band must be pressed on 
with sufficient power to fulfil condition (1), the shell itself 
must not be upset enough to prevent the easy insertion of the 
screw gauge in the fuse seat in the base of the shell. 

The usual methods of forcing the bands into the grooves 
are either the use of a pair of semicircular dies, brought 
together by a hydraulic ram, or forcing the shell through 
a conical die. The former method has the disadvantage of 
not compressing the band equally throughout its circumfer- 
ence ; whilst the latter cadad has a tendency to cause the 
Another 


| mechanism. 
} 


} in 


Fig. 1-SECTION OF PRESS Nene 


| this time may be rather long for safety.” 
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objection to the use of the conical die is that the least varia- 
tion in the thickness of the rough copper band has a corre- 
sponding effect on the degree of tightness with which the 
compressed band grips the shell. 

In the press under notice the makers claim that the above 
disadvantages are conspicuous by their absence, and as this 
type of press is used at the shell factories, Woolwich, it 
would appear that the process was an advance in the right 
direction. 

The system employed is that commonly known as ‘* West's 
Patent System,’’ in which a quantity of rams are arranged 
circumferentially on a bed-plate, and capable of travelling 
towards a common centre, and the principle of the shell- 
banding presses will be readily understood from the photo- 
graphs and drawings shown on this page. One view is from 
a photograph of a press designed for John Rogerson and Cc,, 
of Wolsingham, and made by the West Hydraulic Engineering 
Company, 23, College-hill, London, E.C. Shells from 4°7in. 
to 12in. in calibre can be banded in this press. Fig. 2 is a 
plan, and Fig. 1 shows a half section taken through the centie 
of one of the cylinders, and the following is a brief description 
of this size of press:—A is a strong cast iron bed-plate, 
circular in form, supporting a weldless rolled nickel steel ring 
B, 9in. deep and 8in. broad; to the inner circumference of 
this ring are fixed eight steel cylinders C, 15in. in diameter, 
with S.M. steel rams D, guided by means of a smaller ring 
K, and carrying on their ends removable die blocks, curved 
to suit the periphery of the copper band. Pressure is conveyed 
to the cylinder by means of radial pipes H, communicating 
with a common distributing chamber K. The rams are all 
single-acting, and their return is effected by the springs shown, 
one of which is placed under each ram, 

Pressure is supplied by means of a two-throw belt-drivcn 








Fig. 2—PLAN OF PRESS 


pump, working up to 4500 lb. per square inch when pressing 
the largest sized bands, but in some cases the makers supply 
a small intensifier instead of the pump, so as to utilise existing 
hydraulic pressure mains. The weight of the press in question 
12 tons. The copper rings are, of course, turned 
accurately to size after they are pressed on. 


1s 





DOCKYARD NOTES. 

THE year 1901 leaves a rather long list of naval disasters. 
In the first half of the year the cruiser Sybille was totally 
lost, one man being the victim ; in the naval manceuvres the 
Viper was wrecked without loss of life, and since then came 
the Cobra disaster with a very heavy tale in human life. In 
addition, there was the gun accident on board the Royal 
Sovereign, which cost six lives. This particular disaster is 
now attributed to carelessness on the part of the gun’s crew ; 
from the first it was ebviously not the fault of the gun. The 
piece was a 40-calibre 6in., identical with the guns in the 
Majestic class, save that it had not the single-motion breech 


THE French torpedo gunboat Epervier is being re-boilered 
at Cherbourg. The old boilers, it is worthy of note, are 
being replaced by cylindrical tanks of the same type, and not 
by water-tube generators. This is the second case recently 
which France—the pioneer of water-tube boilers—has 
deliberately neglected a chance to utilise them. We have 
heard no reason, but, as remarked above, the matter is 
worthy of note. 


THE Devastation is to come home from Gibraltar as soon 
as the Irresistible reaches the Mediterranean. As the 
Mediterranean fleet is shortly losing Lord Charles Beresford 
also, it is about time for Mr. Arnold White, or someone 
equally fitted for the task to transmit another message from 
the Mediterranean. Let us hope that ‘‘ our only captain ”’ 
Captain Percy Scott—may soon go thither, for the times are 


Tuer French submarine Silure, which is a ‘‘ submersible ’’ 
rather than a submarine, has just done her trials, and 
succeeded in submerging in six minutes, where her prototype, 
the Narval, takes half an hour. ‘‘ But,’’ as a French service 
paper observes, ‘‘in view of the fact that English destroyers 
might have designs upon a submersible sighted by them, 
*“* Having 
designs’’ is good, and we congratulate our contemporary 
upon the phrase. 


Tur Austrian naval authorities have decided to adopt 
Yurrow water tube boilers in the three battleships about to 
be laid down of 11,000 tons and 14,000 horse-power. 





From the beginning of March next the mail parcels 
between Manchester and Liverpool will be conveyed by motor cars, 
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OLD TILT HAMMER HEAD AND 





IRON MAKING IN SUSSEX. 


are indebted to a correspondent for the photographs 


WE 
from which we have prepared the accompanying illustra- 
tions of interesting relics of the manufacture of iron in 
Kent. 


The hammer and anvil were found many years ago on the 
site of an old ironworks about one mile north of Etchingham 
Station on the South-Eastern Railway. They are obviously 
the remains of an old tilt mill, the progenitor of the well- 
known Sheffield tilt. The hammer was carried on a wooden 
shaft mounted on a pivot, and was raised by wooden wipers 
in a block wheel on the shaft of a water wheel. There is 
unfortunately no means of knowing on what the anvil was 
bedded—most likely a mass of oak beams. The iron 
is, of course, cold-blast, and apparently very tough and strong. 

The water came from the little river Rother, and the mill 
stream, or ‘‘ leete,’’ can still be traced. It must have been 
made at considerable cost. The place is still known as ‘ the 
forge,’ and the part of the river below as ‘‘ the hammer 
dyke.’’ Scoria and cinders remain to this day on the 
surface. 

Unfortunately there is no name or date on either hammer 
or anvil, but they were probably in use in 1660, as at about 
that date Charles II. closed nearly all the Sussex and Kent 
ironworks, as it was feared that all the oak trees would be used 
for charcoal, and there would be none left to build war 


vessels. 


GERMAN COAL. 


WitH the title of ‘‘German Coal Depét’’ a number of 
the leading German shipowners have founded a company 
with the object of supplying German warships and mer- 
chant vessels with bunker coal at Port Said. It is alleged 
that the German firms have been driven to take this step 
in consequence of the high price of coal in the Suez Canal 
during 1900. It is expected that an end will be put to 
these alleged extortionate charges, and the syndicate hopes 
to establish similar coaling depéts in many of the leading 
foreign ports. Nearly every vessel passing through the Suez 
Canal must take in bunker coal at Port Said. In the 
shipping which passes through the canal between Europe 
and Asia, Australia and East Africa, the German flag 
already holds the second place, for it shows a steady in- 
crease ; in 1896 322 German vessels passed through the 
canal; in 1898, 356; and in 1900, 462. The German ship- 
owners claim that in thus rendering themselves independent 
of the British firms they will find a great saving in the 
cost of the coal. Meanwhile twenty-four coal-lighters have 
been built at Kiel, and they will soon be ready to begin 
work at Port Said. 

The exportation of German coal to Russia made great 
strides up to the end of 1900, but ending with 1901 there will 
be found that there has been a striking decrease. In 1897 
Germany exported to Russia 493,911 tons of various kinds of 
coal; in 1898, 670,564 tons; in 1899, 930,009 tons; and in 
1900, 1,076,286 tons. Thus, in the period from 1897 to 1900 
the German coal exports to Russia had increased by 118 per 
cent., and this was in spite of the fact that the Russian coal | 
industry, especially in Poland, had increased greatly. In the 
first eleven months of 1901 only 962,453 tons were exported 
to Russia, as against 990,489 in the same period of 1900; 
however, the decrease was confined to coke, for there was a 
slight increase in the case of ordinary coal. The great 
Increase in the consumption of German coal in Russia | 
during 1900 was to be ascribed naturally to the action of the 
Russian Government in permitting the Russian railways to | 
import coal duty free for their own consumption from the 
beginning of that year. 
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THE WAR-OFFICE MOTOR WAGON TRIALS. 

THE accompanying illustration is reproduced from a photo- 
graph supplied to us by the makers of the wagon, Edwin 
Foden, Sons and Co., Limited, of Sandbach, and represents 
the accident which occurred, as we have already reported, 
when the vehicle was attempting to cross a ditch in the Long 
Valley. From the illustration it might appear that consider- 
able damage was done. Such, however, we understand, was 
not the case. The necessary repairs to the machine were 
made overnight, and the cost was only twenty shillings. The 


When it is considered that the wagon itself weighs about seven 
tons, and the useful load five tons without tare of trailer, it will 
be admitted that the above figures are extremely gratifying. 
Pending the publication of committee’s report, we shall not 
attempt to compare the Foden wagon’s performances in detail 
with those of other makers, but we believe it is a fact that 
none of the other competitors—although the machines them- 
selves were lighter—came out with anything approaching such 
low consumptions of fuel and water, and were generally longer 
on the journeys. It would appear that the locomotive type 
of boiler compares favourably with that of the water-tube 








MOTOR WAGON 


conduct of this vehicle all through the Aldershot trials was | 
remarkable, as will be seen from the table herewith, which | 
has been given us by the makers :— 





Date of Time, Coal used, Water, Distance | 
run. h. min. Ib. galls, in miles. | 

Dec. 5 ‘ oe ae -. 420 297 : | 

6 . + 45 . 39 

9 4 20 392 

10 » Il 2 

ll 4 4) 238 33 

12 » 22 282 33 

13 5 2 400 234 34 

14 > 7 402 256 34 





| in stimulating other builders of traction engines to give some 
| thought to the subject, especially in view of the fact that the 
| members of the War-office Committee are said to have been 





IN DIFFICULTIES 


variety for motor purposes, for it must be chiefly due to this 
element, coupled with the condenser and feed heater, that 
such economical results have been obtained. In the 
manceuvring tests the wagon was turned in a circle 12 yards 
diameter. 

The success which has deservedly attended Messrs. Foden’s 
first step in the new field of transport will perhaps be effective 


well satisfied with the experiments. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corespondents, 





TRAVEL IN AIR. 


Srr,—I read with much interest Mr. Lancaster’s article on 
‘Travel in Air” in your current issue. The minute structure of 
feathers of a bird’s wing which he describes suggests possibilities 
of practical improvements in the design of aéroplanes which may 
prove to be the solution to the problem of flight for man. 

Mr. Lancaster’s method of treating the subject of soaring is most 
clear and instructive, though I venture to think not new, nor 
correct in its results. His neglecting gravity, or rather resolving 
it into two component forces normal and parallel to the plane, 
certainly makes the physical treatment of the problem most lucid. 

I do not follow his reasons for neglecting inertia, nor do I see 
the use of doing so. It is certainly a factor that must be taken 
into account in actual practice, and I believe a most important 
factor, though as far as his physical treatment is concerned, and 
so long as he only considers the plane while in uniform motion, it 
can, with regard to the plane be neglected. : ; 

Throughout his treatment of the matter, and in his conclusions 
and deductions therefrom, Mr. Lancaster confines himself to such 
expressions as pounds, force, and pressure. But when a body is 
in motion, energy, and not force alone, must be considered. 

Using, then, Mr. Lancaster’s own figures for motion and force, 
with one exception where I think there is an error, and assuming 
plane ab Ib.—see diagram, Fig. 1—also assuming the air or 


medium surrounding the plane to be of such a nature that its 
reaction against the weight of 300lb. causes the plane to fall 
vertically at the rate of 20ft. per second, we can at once resolve 
the force of 3001b. into its component parts acting normally and 
parallg} to the plane thus :— 





300 cos 5,deg. = 298-9 = force normal to the surface of plane, 
and 300 sin 5 deg. = 26-2 = force parallel to surface of plane ; 
and assuming that each of these forces cause the plane to fall ver- 
tically at the rate of 10ft. per second—these assumptions are the 
same as Mr. Lancaster’s—we see that, considering the normal force 
alone, at the end of one second the plane will have assumed a 
position indicated by Fig. 2, and will have passed through a ver- 
tical distance a ¢c = 10ft., the point « having reached point a, = a 
distance of a a, = 10 cosecant 5 deg. = 10-04. 

Now, since force in motion is energy, an amount of energy 
represented by 298-9 x 10-04 foot-pounds has been, to use Mr. 
Lancaster's word, wasted in moving the plane from position a / to 
position @, },. And, in passing, I would remark that this energy 
is the same as that due to a weight of 300 lb. falling 10ft. 

Considering parallel force alone, at the end of one second the 
plane will have assumed a position as shown in Fig. 3, and will 
have passed through a vertical distance ¢d = 10ft., the point a, 
having reached the point a;,, a distance a, 4); = 10 secant 5 deg. 
= 114-7ft. Mr. Lancaster makes this distance 50ft., and this is 
the error I refer to above. 

Again, since force in motion represents energy, the amount of 
energy expended is 26-2 x 114-7 foot-pounds, or equivalent to 
300 Ib. falling 10ft. If, instead of assuming that the parallel force 
is acting alone, we assume that both parallel and normal forces 
are acting together, the plane will have, at the end of one second, 
arrived at the position shown in Fig. 4, and will have moved a 
distance @) 4), OF $4) 4, = 115-1ft., in a direction oblique to 
the plane’s surface. The energy expended will be the sum of the 
energies due to the forces taken separately—that is, 6000 foot- 
vounds. 

; Mr. Lancaster now applies a force of 52-3lb. in a parallel 
direction and obtains his soaring motion. But since this force is 
applied continuously to produce a continuous and uniform motion 
in a resisting medium, an amount of energy is required, and the 
amount, as seen from the diagram, is 52-3 x 114-7 = 6000 foot- 
pounds, 

This amount of energy would appear not only to sustain the 
weight of 300 lb. for one second, but also to move it horizontally a 
distance a, ¢ = 114-7 cosecant 5 = 115-lft. This, however, is 
due to the assumption made at the beginning, and in reality more 
energy would have to be applied to produce the horizontal flight. 

And here I would ask why Mr. Lancaster has ignored inertia 
and its reactions. Half of the energy applied to produce the 
soaring motion goes to stop the motion of the plane in a direction 
parallel to itself; and to my mind this necessitates the notion 
of inertia of a body in motion, it being this inertia which the 
applied energy overcomes. The other half of the applied energy 
then begins to act, and produces motion in an opposite direction, 
or since the normal force is still acting, a horizontal motion is 
produced, 

Mr. Lancaster, after asking if a body in falling can give out 
enough energy to not only lift it up again but also to move it 
horizontally, says, ‘‘For there is 298-8lb. of pressure going to 
waste, and it only takes 52-21b. to push the plane to the resultant, 
which leaves 246-6 1b. wasted each second. We did not get the 
parallel force of soaring from the condensations, it is true, but a 
soaring bird does do so, as I will presently show, and please notice 
the fact that these are on hand to be utilised by any suitable 
device.” These forces or their equivalent energies are by no means 
‘* wasted.” They, or at least the greater part of them, are used in 
supporting an aéroplane when that aéroplane is in motion ina 
horizontal direction. In fact, given sufficient speed, practically all 
the power required to keep an aéroplune in horizonal flight will be 
that required to overcome friction due to that speed. 

This results from the inertia of the air, that is, its resistance or 
tendency to resist motion. 

I do not follow Mr. Lancaster’s reasoning or meaning when he 
says that there are 246 lb. wasted each second, and any other 
answer than ‘‘no” to his question, ‘‘Can a heavy body do enough 
work in falling to not only lift it back to its starting point, but to 
carry it at the rate of 50ft. per second horizontally?” implies 
the existence of perpetual motion. B. BLIss. 

Sevenoaks, December 23rd, 1901. 





Sir,—Thearticle on ‘‘Travelin Air,” by Mr. I. Lancaster, affords, I | 


think, more interest than profit. I venture to dismiss the 
mathematical part of the subject, both because the language in 
which it is shrouded is not very clear, and because I am at a loss to see 
that Mr. Langley and Mr. Lancaster are at variance. Both require 
a force roughly in the direction of motion, and these forces can, of 
course, be brought to harmonise by resolution along a perpendicular 
to the plane; but how is the component along the plane obtained? 
If I understand Mr. Lancaster aright, it is by the motion of plates 
hinged to spicules and forming the soft part of feather—the hairs 
he speaks of can have no effect beyond that of strengthening the 


| structure. These plates are capable of turning through 25 deg., 
and the living bird, I gather, must constantly beat§the air 
with them instead of with its wings. This would seem a quite 
wssible help to flight in the absence of wing movement, and if Mr. 
pant can explain how this movement is obtained, I should say 
he would have made a notable addition to knowledge. 

I think we should clear the decks of a lot of incumbrances if Mr. 
Lancaster would give us a diagram of the artificial wing with which 
he has obtained excellent results, and explain whether he does or 
does not move the plates. If he does not, the apparatus must 
resemble a Venetian blind set on the slope and the slats turned to 
a suitable angle. If such a structure can fly, itis indeed a glorious 
example of perpetual motion, and as such is foredoomed. 

Leicester. ALex. C, Harris, 





FIREPROOF STRUCTURES. 


Sir,--A few months since, before my recent visit to England, I 
made an effort to secure materials and contributions for a thorough 
test of so-called fireproofing materials, floors and the like, mainly 
devised for the protection of steel from heat. This effort was not 
sustained to any considerable extent by the promoters of various 
types of construction, nor by the makers of concretes. I therefore 
dropped the subject for the time. 

On my recent visit to London, in consultation with the architects 
and engineers who constituted the British Fire Prevention Associa- 
tion, I was confirmed in my distrust of some of the materials which 
have been commended for the protection of iron and steel used in 
construction. The attention of that association is mainly given to 
what is called ‘* fireproof construction,” not only in city buildings 
but in factories and workshops as well. 

Attention has been mainly given to the slow burning construction 
of brick and timber, and we have not yet been called upon to deal 
in any large way with steel construction. In anticipation of such 
demand upon us, it is necessary for us to know the present state of 
the art. 

In Great Britain it is said to have been proved that many of the 
concretes, some of which are there called ‘‘ breeze,” of which coal 
ashes are the principal component material, are very destructive 
to iron and steel. These ashes come from coals containing a good 
deal of material which may cause corrosion, and the long-continued 
contact even of dry ashes with iron and steel beams, wire or thin 

lates, imbedded in them, is said to oxidise them. This may come, 
eect dg from the avidity with which ashes absorb humidity from 
the atmosphere, and may be attributed to that rather than to any 
other fault in the ashes. 

Any concrete or any material containing plaster of Paris—sulphate 
of lime—is known to be somewhat dangerous, if not destructive, 
and there may be other causes of corrosion as yet unknown to us. 
We know of some cases in which corrosion has set in very rapidly 
on gas pipes and on cribs of rails intended for foundations, owing 
to corrosive qualities in the concrete in which they were imbedded. 
We are aware that many investigations and reports have been 
made by the representatives of special methods, but we are not 
informed of any general report or conduct of tests corresponding 
to those now being made by the architects and engineers who have 
organised the Fire Prevention Association of Great Britain. We 
therefore address the following questions to architects and other 
readers of THE ENGINEER :— 

(1) What attention have you yet given to causes of corrosion 
other than ordinary humidity which may get through minute cracks 
in any kind of veneer or covering for steel members! In other 
words, what causes of corrosion have been developed in your 
practice other than those arising from dampness ? 

(2) What precautions have been taken to meet this hazard ? 

(3) What general or special information has been printed upon 
this subject ’ Who are the authorities, and what printed material 
can be found and where ? 

(4) What studies are you yourselves making in this matter ? 

(5) What knowledge have you of active corrosion from dry materials 
coming in contact with the iron cr steel frames, posts or other 
members of any building, or iron used in foundations ? 

(6) To what extent do you depend, if at all, upon angle irons, 
wire or sheet metal imbedded in concretes for floors or arches, for 
the stability of the floor after the cement or concrete has become 
permanently set ! 

I have asked these questions with the intention of making arrange- 
ments for an exhaustive study of this subject, and for such tests as 
may be possible of each and : ll the various coverings now upon the 
market for protecting iron and steel, the concretes, the fireproof 
floors, and all other matters in which corrosion from any cause may 
be a source of danger. EDWARD ATKINSON, President, 

Boston Manufacturers’ Mutual Fire Insurance Co. 

Boston, U.S.A., December 7th, 1901. 





BALANCING LOCOMOTIVES, 


Sir,—Your footnote to my letter and your leading article of 
December 20th merely confuse the issues, and neither support nor 
justify your criticism in the article of November 22nd, in which 
you imply that the method given in my paper is unsound because 
‘“*T had omitted all reference to the momentum and inertia of the 
wheels themselves apart from the balance weights.” Let me ask 
you to take the first example in my paper, point out exactly wherein 
the method is unsound, and calculate the balance weights your- 
self, so that one may see what balance weights you would consider 
suitable. Of course I presume you will show exactly how you 
would include the ‘‘ momentum and inertia of the wheels” in the 
calculation. If you cannot show any error, surely you will with- 
draw your remarks on that subject. ‘ 

In your article of December 20th—at the top of the middle 
column on page 632—you offer usa new idea in the following words :— 
‘‘But there is yet more than this to be considered, and we are 
about to show what one of the most important functions of the 
balance weight really is, a function which, so far as we know, has 
been entirely overlooked hitherto.” 

There is little to be surprised at that our locomotive engineers, 
and even the authorities you quote at the beginning of your last 
article, have overlooked this important function of the balance 
weight, for the simple reason that it has no such function. In no 
position of the wheel rolling along under the conditions you state 
in your example does the balance weight produce any ‘forward 
effort” on the crank pin. 

The discovery which you have made is conceived in error, and 
the example you bring forward to support your statement is 
wrong. t me point out to you that you cannot treat energy as 
a force, that you cannot calculate a quantity like the 104,000.x 4-6 
in your illustration and call it what you will in order to make it 
fit in with your preconceived notions of what it ought to be, that 
you cannot take this quantity and give it the name “ forward 
effort” and hope to prove anything by such a method. If you 
will investigate the forces acting on the 1001b. mass of your 
example, which are required to constrain the motion in the 
trochoidal path, you will be driven to the conclusion—that is if 
you use mathematics in a legitimate manner—that in every 
position of the wheel the resultant force acting to produce the 
motion passes through the centre of the axle, and has no “forward 
effort” on the crank pin at all. It is not difficult to arrive at this 
result when you consider the actual trochoidal path of the balance 
weight, though the problems appear more complex. It simplifies 
the problem considerably, however, to first take from the cycloidal 
motion the common forward velocity of the engine. If you cannot 
see that this can be done, I think that I am quite right in saying 
that until you grasp the fact that the inertia forces of a locomotive 
may be studied independently of the common translational 
velocity of the engine, the problems connected with the subject will 
always appear to you ‘‘ complex in the extreme ;” and since read- 
ing your last article on the subject of ‘‘ Balancing Locomotives,” I 
| am bound to add that until you acquire correct views of the forces 





| 





acting to constrain the’motion of a mass of matter in a cycloidal or 
trochoidal path, you will discover that locomotive engineers have 
overlooked many such things as the “important function of the 
balance weight” you announce in your article, A discovery con- 
ceived in error, and illustrated by faulty mathematics, is surely 
enough to convince you that you have something to learn about the 
subject before you write about it. Surely you do not seriously 
think that all our locomotive engineers from the time of George 
Stephenson, who have applied balance weights to their engines, 
have overlooked one of the most important functions of these 
weights. With regard to the question of the disturbances pro- 
duced by the steam pressures raised in your last article, I have 
only to say that those who have any practical acquaintance with 
the design of locomotives will see at once that it is quite irrelevant to 
the subject of calculating the balance weights of a locomotive. 
The problems connected with the steam pressure belong to a class 
of their own, W. E. Day, 
Technical College, Leonard-street, 
Finsbury, December 23rd, 1901. 


{If our correspondent will take the trouble to read once more 
what we have written, he will see that what we have said does not 
in any way apply to the mere calculation of balance weights 
—a matter of no practical importance because the amount 
of balance weight is never ascertained by caleulation—but 
to the far larger question of the true function of so-called balance 
weights. We have never taken any exception to Professor Dalby’s 
mathematics. We have taken and must continue to take exception 
to the conclusion which appears to be his, namely, that when once 
the amount of balancing has been settled by the method which he 
indicates, everything has been said that need be said. We con- 
tinue to hold the view we have already expressed as to the action 
of a compensating weight. A manifestation of energy without 
the exertion of effort is a condition of which we are unable to 
form a concept. Every portion of the rim of a driving wheel is in 
the condition of a pendulum swinging in a cycloidal path. 
That is to say, its kinetic energy rises from zero when it is 
at rest on the rail to a maximum when it is at the highest 
point. There is more or less departure from these conditions 
as the centre of gravity of the section of the wheel rim departs 
more or less from the cycloid ; but in the present instance this is 
immaterial. The piston may be regarded as entirely detached 
from the locomotive. If, for the sake of argument, we neglect the 
angularity of the connecting-rod, it, so to speak, floats in space, 
its connection with the engine existing only in the steam. The 
point at issue between us seems to be that Professor Dalby will 
Insist on studying the inertia torces of the locomotive indepen- 
dently of the common translational motion, a system which we 
maintain has no practical value whatever. In conclusion, we may 
say that the tone of Professor Dalby’s letter is such that we find it 
Tee). to enter into any further discussion with him.—Eb. 

HE E. 





THE STEAMBOAT EQUIPMENT OF WARSHIPS. 


Sir,—I notice, on reading recently the discussion on the paper 
by E. C. Carnt, on ‘* The Steamboat Equipment of Warships,” the 
author stated, apropos of a remark by Col. Soliani, that ‘ these 
boats—referring to Navy pinnaces—had three skins . . . and the 
different layers of wood in the skin were securely fastened together 
with some textile fabric and marine glue between them.” Now, I 
should like to say that no one at all conversant with the details of 
the construction of this type of vessel, or the impossibilities of 
marine glue, could possibly make such an erroneous statement. 
All steam pinnaces in the British and most other navies are built 
with two skins only, and as to ‘‘fastening” them together 
with some textile fabric and marine glue, it is strange that such a 
piece of supposed practical information could find its way into the 
‘* Proceedings ” of a scientific body of men without contradiction ; 
and that the gentleman airing it should express an opinion on the 
ageeeees possibilities of these boats under shell fire while so 
obviously unacquainted with the number of skins they possessed 
and the ferns of securing them together. 

As already stated, the skins in all steam pinnaces in and for the 
Navy, with the exception mentioned below, are two in number, 
the inner diagonal laying at an angle of 45 deg. with the keel, and 
the outer worked longitudinally. After the diagonal skin ix 
fitted, thin calico is tacked on and covered with thick lead paint, 
which then forms the water-tightness after the outer skin is duly 
nailed and clinched to the diagonal planking. 

In reference to small boat construction, I notice that Mr. S. E. 
Saunders, boat builder, late of Goring, is now constructing at Cowes, 
Isle of Wight, a 56ft. pinnace for the Navy with four skins, But 
then they are not glued together, but sewn with copper wire on a 
patented system. G. Srapson, M.I.N.A. 

116, N. Sixth-street, Camden, N.J., December 12th. 





LARGE MINERAL WAGONS, 

Sir,—As ‘Colliery Owner” does not appear to be bent on 
business, I do not suppose that any useful end would be attained 
by occupying further space in answering captious and carping 
criticisms of an anonymous correspondent. 

The question of scrapping existing stock is not of immediate 
inquiry ; upwards of 80,000 10-ton wagons being required for 
annual renewals, there is an opening for an output of 20,000 cars, 
each of 40 tons capacity, before any of the stock is displaced from 
service. 

I have already stated that a private owner can save 15 per cent. 
in the charges on his capital outlay for the purchase of wagons, 
that the cost of maintenance of the new type will be only one-half 
of that for a similar tonnage in small wagons, and that there is a 
large addition to the capacity of sidings, &ec. 

That colliery owners can afford to ignore such petty economies 
is evidence that their industry is not yet overburdened in the 
matter of railway rates or national taxation. 

The question of the utilisation of the saving of tare weight may 
be left to the traffic managers. I have not hitherto found any 
difficulty in conveying my meaning to them. 

J. D. TWINBERROW, 

13, Mosley-street, Newcastle-on-Tyne, 

December 30th, 1901. 





SWITCHBOARD FAILURES AT BATH, 


S1r,—An erroneous impression has got abroad in connection with 
the recent switchboard failures at Bath. Reports have been pub- 
lished referring to serious breakdowns on the “old” and on the 
‘‘new” switchboards, Rumour has attributed this trouble to the 
switch gear supplied by us ; but the facts of the case are that the 
original board supplied to the Bath Corporation was superseded 
last year by a ‘‘new” board of another make, and on a failure 
occurring on both of these boards we were at once called in and 
supplied, within three days of the breakdown, one of our well- 
known high-tension switch gears, which is already erected and now 
being connected up to the circuits. FERRANTI LIMITED, 

Hollinwood, Lancashire, December 31st. 





AIR BLAST, 


S1r,—In your ‘‘ Machine Tool Supplement” of the 13th inst., 
your refer—on page iii—to the use of air blast for cooling self- 
hardening steel tools. You speak of it as a new idea. This we beg 
to point out, is not correct, as in very many pa meae | works it 
has been in constant use for at least twenty years. The idea of 
cooling Mushet steel tools, after reheating, in an air blast was 
suggested by the late Mr. Henry Gladwin, of Leeds. We very 


much regret that, after twenty-five years of faithful and valuable 
service, Mr. Gladwin died on the 9th of this month. 
Clyde Steel and Ironworks, SaML. OSBORN AND Co. 


December 18th. 
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RAILWAY MATTERS, 


Tur Baltimore and Ohio Railroad has placed con- 
tracts for locomotives and cars aggregating in value about 
£1,400,000. 


THE number of men employed in the shops of the 
Pennsylvania Road at Altoona is now 7992, a larger number than 
ever before. 

Tur laying of rails on the line between Alexandropol 
and Erivan was completed on the 24th, and temporary goods and 
passenger traffic is to be opeued within the next few days, 


Tuer Acting Governor of French Somaliland has _in- 
formed the Ministry of the Colonies by cable that the Jibutil 
Harrar Railway was formally opened to kilom. 20] on the 17th ult. 


Ir is now announced that the directors of the North- 
Eastern Railway have arranged for the installation on their main 
line near York of the ‘ Hall” electric automatic track-circuit 
system, 

Tue directors of the District Railway Company intend 
to oppose several new electric railway schemes, that of the Central 
London Railway, which we alluded to in this column recently, 
amongst the number, 


Tue adoption by the Swedish Government of the zone 
system of fares on the State railways is announced. ‘he change 
has been made at the suggestion of a Royal Commission, with 
the idea that reduction of fares will increase the number of 
passengers, 

Tue directors of the London and South-Western Rail- 
way Company have appointed Mr. G. F. West assistant-super- 
intendent of the line, in succession to Mr. Holmes. Mr. West 
has occupied the position of superintendent of the metropolitan 
division for a sonnitnnaile number of years. 


In his statement to the shareholders of the Metro- 
politan District Railway Company last week Mr. Perks said 
that when the new electric service was in working trim they would 
be able to carry at least 70,000,000 passengers per year. It is 
anticipated that the average speed of the trains will be 15 miles 
per hour. 


Ir is reported that the American Locomotive Company 
has ae contracts from Japan for seventy-two locomotives ; 
the Baldwin Company has contracted for eighteen for West 
Australia, and thirty-six for New South Wales; and the Pitts- 
burgh Company has secured a contract for twelve for the coal 
mines in Johannesburg. 


A serIEs of important changes will soon take place on 
the North-Eastern Railway, which will cause the re-casting of 
several of the chief executive official positions on the system. It 
is believed, says the Nemrrastle Chrovicle, that these changes will 
include certain divisions of sections of the line, and the unification 
of others to secure better working of the whole system. 


A PENSION system for the benefit of employés will be 
put into effect on the Reading, U.S.A., Railroad on June Ist next. 
Men who have been in the company’s employment for fifty years or 
upwards will be entitled to pensions at the rate of 50 per cent. 
of the wages received at the time of their retirement ; but in case 
this does not amount to £6 a month they will be given this sum. 


Tue Trans-Manchurian Railway system comprises two 
lines, one starting from Dalny and Port Arthur by Moukden, and 
the other from Vladivostock, uniting at Harbin and then effecting 
a junction with the Trans-Siberian near Tchita in the Trans-Baikal. 
The Administrative Council of the Trans-Manchurian is almost 
entirely Chinese and ornamental; but the real master of the 
railway is said to be the Russian Minister of Finance. 


It is reported that the Sultan and his entourage are 
becoming convinced of the advantages of proceeding with the con- 
struction of the projected Mecca Railway with the means and 
methods at present available. The idea has therefore been con- 
ceived of first building 310 miles out of the total of 1116 miles, or 
of purchasing 62 miles of the Franco-Syrian railways, leaving 248 
miles to be constructed. ‘The scheme is credited to Izzet Bey. 


Tue German Government have decided to proceed at 
once with doubling—giving one up and one down line—all the 
railways in Alsace-Lorraine, a work which is to be completed by 
next October, At the same time the French Eastern Company is 
doubling the line between Pagny-sur-Moselle and Longuyon, with 
branches towards Belgium and Luxemburg, but it is reproached 
by the Libre Parole with the slowness with which this work is 
proceeding. 

Tue jubilee of the Nicholas Railway, between St. 
Petersburg and Moscow, has recently been celebrated. This line, 
the third oldest in Russia, was opened in November, 1851. It now 
possesses 616 locomotives and employs some 13,500 permanent 
officials and servants, as well as some 11,000 temporary workmen. 
Since it was opened it has been used by over 93,000,000 passengers, 
and has transported nearly 75,000,000 poods of goods. The cost 
of construction has amounted to £21,500,000. 

THE promoters of the proposed Manchester City 
Circle Railway have deposited their Bill for the next session in the 
Private Bill Office of the House of Commons. By this Bill a com- 
pany is proposed to be incorporated, with capital of £1,600,000, for 
the purpose of constructing a circular undergronnd railway in 
Manchester of an aggregate length of 2 miles 3 furlongs 4 chains. 
The railway, if sanctioned, is intended to be constructed 
by means of metal shields driven forward by hydraulic pressure as 
the work proceeds, and, except at the stations, the internal 
diameter of the tunnel is not to exceed 12ft. 


Tue Canadian Pacific Railroad has surveyed a route 
across Maine, to form a connecting link between parts of its system 
and provide a through line for its traffic from the Atlantic to the 
Pacitic. The road now crosses Maine from Mattawamkeag to 
Vanceboro, under a lease arrangement, on Maine Central lines. 
By building a line from Mattawamkeag to Princeton the Canadian 
Railroad can be independent, and can make connections which 
will give it through traffic by a shorter and easier route. It is 
understood that work will be begun in the spring. The line wil 
cross a hitherto undeveloped part of Maine. 


THE inhabitants of Camborne and district held a 
Trevithick and Vivian Celebration on Christmas Eve, in com- 
memoration of the first successful run of a locomotive on Christmas 
Eve, 1801. Andrew Vivian was born in the adjoining parish of 
Illogan, but removed to Camborne when young. Richard Trevi- 
thick was born at Penponds, and in the year 1798 was appointed 
engineer at Doleoath Mine, with Andrew Vivian as manager. In 
this year a model locomotive was designed by Trevithick and 
Vivian, which is preserved at South Kensington. In 1801 a loco- 
motive was made by them, and on the Christmas Eve it made its 
trial run. 


A new Act has been passed providing for the unifica- 
tion of the Brussels tramways. Some of the more important lines 
have already been transformed since 1898 on the conduit system. 
There are three central stations, with plant totalling 3000 horse- 
power. A new central station is to be erected pare. the radius 
of the tramway system. From thence three-phase current will be 
distributed to the stations already existing, which will be trans- 
formed into sub-stations, and fitted with transformers. This 
central station will contain four generating sets of 1200 kilowatts 
each, and room will be provided for the erection of three more 
units of the same capacity. 


THE ENGINEER 








NOTES AND MEMORANDA, 


Tue Mersey Docks -and Harbour Board have under 
consideration the adoption of wireless telegraphy between their 
lighthouses and lightships, 


Unpber the new Australian tariff, which is now in force, 
the import duty on motor vehicles is 20 per cent. ad valorem, 
motor parts and accessories being dutiable at the same rate. 


NorMALLy, the Post-office staff employed in the 
London Postal District numbers about 21,000 of all ranks. For 
the purposes of the Christmas and New Year’s work about 4000 
supernumeraries were engaged. 


AccORDING to a correspondent of the Railway News, in 
1851—the year of the Great Exhibition—an attempt was made to 
transmit electric signals from one side of the Serpentine water in 
Hyde Park without the aid of a conducting wire. 


THE only two States of North America in which mining 
has been carried on for asbestos during the past two years are 
California and Georgia. ‘The latter has produced practically all 
of the asbestos mined in the United States during the past year. 
The production of California asbestos has been decreasing on account 
of its distance from the principal manufacturers. 


In the new German Budget provision is made for a 
considerable sum to be spent on taking soundings all over the 
North and Baltic Seas, in order to render German navigation inde- 
pendent of foreign charts, which have hitherto been used by Ger- 
man navigators. Special training courses in connection with this 
work will be instituted at the Naval Academy at Kiel. 


OrrictaL trials were made at Marseilles on Saturday 
in the holds of the steamer Djemma of a new method of killing 
rats in ships by the use of carbonic acid in a liquid state. The 
trials were carried out in the presence of the chief engineer of the 
Messageries Maritimes Company and under the direction of two 
doctors belonging to the Marseilles Sanitary Service. The result 
is said to have been satisfactory, both as regards the efficiency and 
the simplicity of the process. 


NOTWITHSTANDING the pessimistic predictions regarding 
thecoal export trade which were made when the new tax was imposed 
by the Chancellor of the Exchequer, the export of this commodity 
from Blyth during the present year has been good. The shipments 
of coal from that port are estimated at 3,200,000 tons, as against 
3,270,000 tons last year, the latter being a record total for Blyth. 
The shrinkage, therefore, amounts to only 70,000 tons, and part of 
this is explained as being due to the stoppage for a few weeks of 
one of the pits owing to a breakdown of machinery. 


In a recent issue of the Western Electrician a method 
of ‘‘ divining” the presence of metals below ground by the use of 
movable electrodes connected by wire to a Wheatstone bridge, and 
other apparatus for measuring resistance in circuit is described. 
These electrodes are moved by a regular system over a given area 
in such a manner that a large number of resistances in various 
directions are measured, and by a comparison of these results it is 
possible to determine when the current is taking a metallic streak 
or deposit as a conductor, A company has been formed to work 
the method. 


Tue following conditions for the 1902 competition for 
the Nobel Prizes has been made by the Committee appointed for 
that purpose by the Norwegian Storthing :—The candidates must 
be proposed to the Committee before the lst of February, 1902. 
The propositions may be made by members of the Norwegian 
Nobel Committee, members of the Governments and National 
Assemblies of various countries, Institutes of International Law, 
professors of Law and Political Science at the various Universities, 
and, lastly, those who have already obtained Nobel Prizes. The 
Peace Prize may be conferred on societies and institutions, 


INTERESTING experiments were made last autumn in 
St. Petersburg harbour in the raising of sunken vessels by means 
of air-bags of a new pattern. The bags are made of sail cloth 
covered with a thin waterproof coating. Each bag is capable of 
raising a burden of about 17 tons, whereas the bag with all its 
appurtenances only weighs 1 ewt. The bags can be pumped full 
of air in thirty to sixty minutes, according to the depth of the 
sunken ship. The latest experiment reported was made on 5th 
November last, in the presence of a number of naval experts, when 
a hull weighing 10,000 poods was raised from a depth of 27ft. by 
the aid of six bags in thirty-five minutes. 


A LARGE foghorn is to be placed in the Gulf of St. 
Lawrence. The horn is 4ft. in diameter at the outer end and 12ft. 
long, and the sound is produced by driving compressed air through 
a double set of valves carrying revolving dises with holes cut in 
them. One set of discs produces a deep roar, and the other a 
shrill shriek. The valves are controlled by clockwork, and every 
two minutes a roar is emitted, followed ten seconds later by a 
shriek. To operate the horn there are three air tanks, each 6ft. in 
diameter and 12ft. long, and three oil engines run three com- 
pressors to fill these tanks. On a favourable day this horn can be 
heard at a distance of 12 to 15 miles. The plant is automatic. 


Last Saturday, at the Royal Institution, Professor 
Fleming, delivered the first of a course of lectures to juveniles on 
waves. The lecturer explained the origin of wave forms, and the 
manner in which their velocity, height, and length were measured. 
The common notion of the immense length and height of the 
Atlantic waves was a fallacy. The longest did not exceed 300ft., 
and commonly they did not exceed 100ft. Instead of waves 
‘* mountains high,” scientific measurement showed that the highest 
known waves were no more than 40ft. in height, and they rarely 
exceeded from 16ft. to 20ft. The phenomena of waves in canals 
were next examined. The speed of waves varied with the depth 
of the water, and they varied in length, the tiniest being waves 
two-thirds of an inch in length, which travelled at the speed of Yin. 
per second, the slowest rate of wave velocity. 


Tue first of the Christmas and New Year foreign mails 
to leave London was that made up for Australia on November 22nd, 
consisting of nearly 1000 sacks, each weighing about 601b., and 
containing over 300,000 letters, post-cards, newspapers, and small 
vackets. In the two weeks respectively—November 30th and 

Jecember 7th—more than one million similar articles were 

forwarded to India, China, and Ceylon, the Peninsular and 
Oriental mail of December 6th consisting of 3000 sacks, enclosing 
upwards of 900,000 articles coming under the head of ‘“ corre- 
spondence.” On the 7th inst. the mail sent to South Africa was 
packed in 1900 sacks, holding 750,000 articles, about one-half of 
which were addressed to British soldiers serving in the field. 
Seven days later a mail of 3000 sacks, containing over 400,000 
articles, was sent out to the United States and Canada. 


A LARGE scheme for supplying electric current 
generated by water power is on foot in New Zealand. The project 
is to utilise the water of the Wiamakariri River for generating 
electricity for the proposed electric tramways at Christchurch and 
for electric lighting. In accordance with instructions, Mr. Robert 
Hay, M. Inst. C.E., has prepared a report for the Christchurch Cor- 
poration on the subject. The race to be constructed at the point of 
intake will be about six miles in length. The power required at 
Christchurch is 3000 horse-power, for which Mr. Hay estimates it 
is necessary to provide 5 hower-power at the generating station. 
The fall at the point of delivery having been fixed at 90ft., the 
required flow of water will be 489 cubic feet of water per second, 
and allowing 74 per cent. for sundry losses by bends, &c., the 
capacity of the race must be equal to a discharge of 525 government 
heads of water, 








MISCELLANEA. 


A FREQUENT service of motor cars is now running 
between Folkestone, Hythe, and Shorncliffe, over fifty journeys 
being made daily. 


THE Wellingborough District Council have placed an 
order with Messrs. Simpson and Bibby for a steam motor dust 
wagon at a cost of £600. 


Tue first steamer for the new mail service of the 
Hamburg-American line between Hamburg and Mexico was suecess- 
fully launched at Hamburg recently. 


On Saturday last an explosion of Mond gas took place 
at Albright and Wilson’s phosphorus works, Oldbury, Warwick- 
shire. Four men were badly burnt, and partially suffocated. 


A FACETIOUS writer in’ an American paper recom- 
mends his readers, when choosing a motor car, to take the steam 
vehicle, as it can be pushed up a hill by three men much more 
easily than the petrol car. 


Ricu goldfields are said to have been lately discovered 
in Manchuria on four rivers in the district of Possiet Bay, not far 
from Chunshun. ‘The Chinese authorities have leased the whole 
territory to Russian concessionaires. 


Coat for the United States Navy, in the last fiscal year, 
cost £454,620, and amounted to 324,108 tons, an average cost of 
28s. per ton. The domestic coal cost 25s. per ton, and the 105,066 
tons of foreign coal cost 34s. per ton. 


THE experimental installation of wireless telegraphy 
at Lloyd’s station on the Admiralty Pier, Dover, having been 
found unsatisfactory, has been removed. Lloyd’s have decided 
to adopt the Marconi system for all their stations for fourteen 
years. 

WE understand that the German Daimler Motor 
Company, of Cannstatt, has just completed eight 5-ton motor 
wagons for the German military authorities. The vehicles are all 
fitted with 10 horse-power engines, seven working with petrol and 
one with alcohol. 


A party of six persons purpose travelling in a 30 horse- 
power Panhard car from France to Pekin, taking in Berlin, 
Moscow, and Siberia. From Pekin they will proceed by steamer to 
San Francisco, and drive across Mexico ¢/@ Chicago to New York, 
returning to Europe by sea. . 


A REMARKABLE accident happened last week at the 
Stockton-on-Tees Ironworks. During blasting operations a piece 
of metal, weighing about 30 lb., was hurled a distance of about 
half a mile into Thornaby-on-Tees, falling within a few feet of a 
number of children playing in the roadway. 


Ir is proposed to introduce electric light into the town 
of Dingwall, and the latest scheme contemplates utilising the tidal 
flow of the Dingwall Canal and the Peffrey River for the motive 
power. Mr. Adams, the electrical engineer who submitted the 
proposed scheme, estimates the total capital outlay at £4000. 


A NEw lighthouse is in course of construction in Heligo- 
land and is making rapid progress. It is situated on the high 
ground close to the existing tower, and the light will be 82 metres 
above the level of the sea. It is to be a quick occulting light—a 
short bright flash every tive seconds. It will be visible at sea from 
a distance of 25 miles, and the illuminating power is to be 
electricity. 


One of the furnaces belonging to the Solid Steel Cast- 
ing Company, Chester, Pa., U.S.A., has just completed one of the 
most remarkable runs in the history of the steel-casting industry. 
This furnace has made 490 consecutive heats without any stoppage 
for repairs, during which some 12,250,000 lb. of steel castings were 
made. The furnace is of Herrick design, 15 tons capacity, and 
supplied with two improved gas producers. 


A company is being formed for establishing a service 
of motor wagons for the transport of goods between Manchester, 
Liverpool, and Blackburn. The capital will be £20,000, and about 
thirty vehicles will be placed on the road to commence with. The 
collection and delivery of goods are to be made in the same day. 
At present the railway companies charge about 10s., and the 
Manchester Ship Canal Company about Ys. 2d. per ton net for 
carriage. 


WE regret to have to announce the death of Mr. Arthur 
Crompton Brown, A.M. Inst. C.E., chief engineer to 8S. Pearson and 
Co., the contractors for the new dock works at Seaham Harbour, 
who was killed early on Sunday morning. Deceased was knocked 
off the quay at Seaham Harbour by a crane, and fell to the 


ground. His back was broken, and he died half an hour after- 
wards. Mr. Brown was forty-six years of age, and leaves a 


widow and two grown-up sons. 


Tue Royal Agricultural Society of England has issued 
the prize sheet for live stock, poultry, produce, implements, &c., 
at the meeting of the Society to be held at Carlisle in July next. 
The total value of the prizes offered—exclusive of champion prizes 
and medals given by breed societies—is £6001, of which £1250 are 
contributed by the Carlisle Local Committee, and £245 by various 
breed societies. Beyond the usual silver medals no mention is 
made of prizes for the implement section. 


OnE of the schemes to be carried out by the Exeter City 
Council as the result of the annexation of St. Thomas is the recon- 
struction of Exe Bridge. Owners and occupiers of premises which 
are to be demolished have already been given notice to quit. The 
scheme will include the widening of Alphington and Okehampton 
streets and the construction of a new road along the Haven Banks, 
and it is also proposed to erect a block of workmen’s dwellings in 
close proximity. The cost is variously estimated at between £50,000 
and £200,000. 


Tue Russian Ministry of Marine has just issued a decree 
which bids fair to be of immense importance to the development of 
Russian shipping intercourse with the Far East. By this official 
order all departments of the Ministry of Marine are bound, in draw- 
ing up contracts with shipowners for the transport of freight from 
the ports of European Russia to the Russian ports in the Far East, 
to insert the obligatory clause, that all such cargoes shall be con- 
veyed from the port of sailing to their destination only in vessels 
which sail under the Russian flag. 


A TEsT trial took place on the Thames last week of the 
steam launch Joseph Chamberlain, destined to be the first steam- 
boat to proceed up the river Offin into the interior of Ashanti. 
The launch, which was designed by Mr. Arthur R. Brown, of 13, Lime- 
street, E.C., is constructed of galvanised steel, and is arranged in 
a large number of portable sections for overland transport by 
natives—no single section of the hull, boiler, or engines, weighing 
more than 2501b. The boat is built on the screw tunnel system, 
the engines are of the Admiralty type, and the boiler of special 
design. 


Tue death is announced of Mr. Fritz Holst, naval 
engineer, of Christiania. He showed early in life considerable 
talent for naval construction, and gained a large experience in 
several of the largest European shipbuilding yards. In 1890 he 
applied for and obtained the post of Director of Bergens Mekaniske 
Vaerksted at Bergen, and during seven years he conducted that 
important shipbuilding concern. In the summer of 1897, owing to 
ill health, he resigned this position. He then commenced business 
in Christiania as a naval architect, but his health had given way, 





and he died on December 24th last, at the age of forty-two years. 
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inatructions. 

aar «All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

4a =We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 
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REPLIES. 


G. E. (Belbroughton) —The address is 52a, Sussex-place, Kensington. 

B. W.—Welsh anthracite runs 38 to 42 cubic feet to the ton. The former 
is exceptional, the latter figure is usually accepted as accurate. 

PRACHE Enaine.—See the description in our last issue. Steam from the 
top of the high-pressure cylinder goes to the bottom of the low-pressure 
cylinder, but it is also admitted between the two pistons. 

J. P. (Brancaster).—We are not aware of the existence of any correspond- 
ence classes for the theory of engineering, but you would have no 
difficulty in arranging for instruction by correspondence. If this 
meets your views, we shall be happy to put you in communication 
with a competent teacher. Professor Andrew Jamieson, M. Inst. C.E., 
has, we observe from our advertisement columns, started electrical and 
mechanical engineering correspondence classes, 


INQUIRIES. 


TINFOIL MACHINERY. 
Sir,—I shall be obliged by the address of makers of tinfoil ma- 


chinery. 
Amsterdam, December 31st. F. K. 


CONE VALVE PUMPS. 
Sir,—Can any reader give me the address of makers of Appleby’s cone 
valve pumps ? 
J. N. 


Manchester, December 30th. 








MEETINGS NEXT WEEK. 


Tue [nstiruTe OF SANITARY ENGINEERS (INCORPORATED).— Wednesday, 
January 8th, at 5 p.m. Council Meeting. 

Tue InstitvTION OF ELECTRICAL ENGINEERS.—Thursday, January th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Discussion of the Technical Reports on the Institu- 
tion Visit to Germany, 1901, by the Committees on Traction, Light and 
Power, Manufacturing, and Telegraphs and Telephones. 








DEATH. 


On the 29th ult., the result of an accident, ARTHUR CrRomPpTON Browy, 
A.M.LC.E., agent and engineer to the Seaham Harbour Works, aged 
forty-six. 
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THE past year has been one of remarkable com- 
mercial unrest. Trading developments almost un- 
precedented, for the most part unanticipated, have 
directed the attention of the British manufacturer 
to his own position in the markets of the world. 
He has found a good deal of cause for pride and 
Satisfaction ; a little to alarm him; very much to 
stimulate him to put forth all his powers. The 
topics most discussed have been what has come to be 
called “ The American Invasion ;” the competition 
of Germany; and the war between capital and labour. 
The incidence and import of these things have been 
misstated and exaggerated by ill-informed writers in 
a section of the daily Press, who have wittingly or un- 
wittingly done all that lay in their power to ruin 
the trade which ostensibly they desired to support, 
by imputing to the people of this country a 
lack of brain power and commercial intelligence 
which, had it really existed, would have ruined the 
country long since. Those who can interpret the 
| passing history of the day will seek in the causes of 
| ev ents more matter for instruction and guidance 
*| than can be derived from a consideration of the 
“| results of these causes. Thus, when we find that 
Americans are buying our steamships, we ask what 
is the reason of ‘the purchase ; and, until we have 
ascertained it, we refuse to attach any particular 
|importance to the purchase standing alone. The 
| competition of the United States is no doubt a 
| matter deserving the most careful consideration ; 
| yet on examination it will be found, we think, that 
the danger, such as it is, does not lie quite in the 
direction commonly supposed. It is not so much 
that Mr. Morgan has to be feared as the natural 
wealth of the country. The population of the 
United States is augmenting at a tremendous rate. 
The country is enormously rich, not only in natural 
products, but in the possession of an extremely 
hard-working population—at all events, in the 
Eastern States—which displays a fierce energy in 
labour, mentally and bodily, and a disregard for ease 
and culture unknown elsewhere in the world. 
There is excellent reason to believe that for very 
many years to come America will find employment 
in the development of the country for the greater 
part of her population. The millions of tons of 
iron of which we hear so much seem scarcely to 
suffice for her own wants. The country is a cauldron 
into which the products of industry can apparently 
be poured for ever without filling it. The exports 























which reach England are but so many drops which 
splash over the edge. In spite of an awful tariff, 
our neighbour across the Atlantic buys freely from 
the Old World, because he is so rich that he will go 
without nothing that he fancies, however dear it may 
be. It is beyond question that in the United States we 
have a very powerful competitor; but it is worse 
than folly to assume that the competitor is not only 
powerful but irresistible. 

Germany furnishes the world just now with an 
object lesson. For years and years she has been 
held before our eyes as an example of all that pro- 
gress, based on technical education, can do. Sifted 
down, the arguments and propositions of writers 
and speakers come to this—that Germany has beaten 
Great Britain in the manufacture of dye stuffs and 
the development of electrical engineering. After 
all, the dye stuffs trade does not amount to very 
much ; and even for the raw materials of that manu- 
facture Germany has to come to England. The 
great developments in electricity appear to be in the 
main a euphuism for reckless trade speculations. 
In fact, the commercial situation in Germany and 
Austria just now is infinitely more useful as 
a warning than as an example. In this country 
legislation, direct and indirect, has done much more 
to retard particular forms of progress than is fully 
understood, or, indeed, understood at all by any but 
those most intimately concerned. Take, for instance, 
tramway traction. In Great Britain certain legal 
forms must be complied with, and great expense 
incurred, and months expended, before sanction can 
be obtained for the construction of any given line; 
and then permission will only be granted provided 
certain technical conditions are complied with, often 
almost impossible of attainment. When we examine 
into the reasons why such hindrances are permitted 
to stand in the way of what is called progress, we find 
that they are largely the result of two causes. The 
first is the care taken by a paternal Government, as 
represented by the Board of Trade, to secure the 
safety of the public at all costs; while the second is 
the objection raised by those who live along the 
proposed route to having their privacy invaded and 
their rest disturbed by the continual passage of 
tramears. There is, besides, the aversion of a large 
and influential section of the public to the disfigure- 
ment of a route with overhead wires. It is said that 
New York is the most noisy city on earth. 
Americans do not object. But no commercial 
advantage that could be secured would make 
Londoners tolerate conditions of life which appear 
to be quite suitable to Americans. Objections have 
recently been urged against tube railways in London 
on the score of possible dangers, which almost mean 
the abandonment of such railways altogether. In 
the United States such arguments would be dis- 
missed as absurd. Such facts as these should be 
called to mind by those who censure English people 
for want of enterprise. 

The relations of labour and capital all over the 
world have been more or less troubled and unsettled 
during the past year. We have given some particu- 
lars of an experiment now being tried in Australia. 
Something very similar is said to be working well 
in New Zealand. Two great confederations are 
talked of in the United States, one of capital; the 
other of labour; not for the purpose of fighting, 
but to establish a modus vivendi. Each side is to 
be represented by a number of representatives—the 
proposed number is fifteen on each side—who are to 
constitute a Court for the settlement of all disputes. 
The outcome of the proposal will be watched with 
interest. In this country much has recently been 
said about the action of trade unions ; and the pub- 
licity given to certain facts may, we hope, be pro- 
ductive of good.. 

The outlook of trade for this country for the next 
year is, on the whole, favourable. It must be borne 
in mind that we have passed through a time of 
exceptional prosperity, and that notwithstanding 
that the nation is carrying on a costly war. But 
trade is never uniform, it ebbs and flows like the 
sea, but unlike the sea, the water level is, after all, 
rising. The ebb is never quite equal to the flow. 
If we take the returns for any reasonable period of 
years, say ten, it will be found that the increase in 
imports and exports is very large, and this must be 
so because the number of mouths to be fed, and of 
bodies to be clothed and housed, increases daily. 
There is no reason to think that this will be 
a year of great commercial gains, but, on the 
other hand, we find no evidence of approaching 
calamity. On the contrary, we see on every 
side money being expended freely in the reconstruc- 
tion or improvement of workshops and factories. 
The advance is not of that spasmodic and violent 
type which has had so poor a result inGermany. If 
our readers will turn tothe pages of the just-completed 
volume of THE ENGINEER, they will learn how fre- 
quently we have had the pleasure of describing new 
works which embody all the latest improvements, 





16 





THE ENGINEER 





JAN. 3, 1902 














not only in tools, but in buildings, in methods, and 
in the whole system of working, and, we may add, 
of trading. While the capitalists of this country 
continue to pursue this policy there is little fear that 
we shall be beaten by any other nation, always pro- 
vided that the men will honestly do their part. Ina 
very instructive and able address delivered to the Man- 
chester Literary and Philosophical Society, Sir W. 
Bailey, of Salford, dealing with the part played by 
Lancashire in invention, has pointed out that this 
country has really only been for little more than half a 
century the leader of the world in trade. The time is 
not far distant when we were dependent for practically 
all our luxuries, and not a few of our necessaries, on 
foreigners. We fought our way to the top commer- 
cially, and beat them; and what we have done once can 
be done again. But it is useless to indulge in plati- 
tudes. What is needed at the present moment is a 
distinct and advancing policy. There is plenty of 
money in the country seeking investment. There 
are ample opportunities for its judicious use in 
trading operations. If it is invested abroad instead 
of at home that will be bad for the home. There 
are more ways than one in which legislation can 
help trade. The Government can aid it instead of 
opposing it. Much more might be done in the way of 
the Light Railways Act to facilitate the carrying out 
of works that ought to prove remunerative. It is 
generally admitted that the shipping laws of this 
country are oppressive in many respects. Ship- 
owners object especially to the incidence of light 
dues. We have had occasion before now to call 
attention to the fact that in most other countries 
the Government helps the trader, while in this coun- 
try it either lends him no support or directly hinders 
him in his operations. The great strength of the 
United States may be cited as an illustration of our 
meaning. It is due to the fact that the entire 
nation, whether directly engaged in trade or not, 
helps the manufacturer. The people accept with 
loyal hearts the so-called oppression of a heavy tariff. 
According to one school of political economists, the 
result ought to be disastrous. In practice we 
see a people advancing to magnificence and wealth 
such as the world has never equalled; with an in- 


come so great that it is proposed to carry out the 
most gigantic engineering work ever undertaken 


—the Isthmian Ship Canal—with the mere surplus 
of its Budgets. The nation works as one man for 
its ends—the exaltation of trade, the accumulation 
of wealth, the attainment of plenty for the poor, of 
luxury for the rich. We shall do well to bear in mind 
the old motto, ‘“‘ United we stand, divided we fall.”’ 
If in this country capital and labour fall out, we 
cannot stand against such a competition as the 
United States can bring to bear. If they work 
together, capital seeking sound investments in this 
country, and labour loyally doing its best, we need 
fear no competition on the face of the earth, pro- 
vided Parliament will do its duty. 

We cannot conclude this fleeting glance at the 
commercial position of the country without saying a 
word concerning Protection. It is our business to 
treat of facts, theories, and speculations, alike in 
science and in trade. We are not now going to give 
voice to an opinion. We are simply about to state 
a fact. There is growing up in the country a desire 
to resort to Protection. It is being recognised that 
what was expedient, desirable, or even necessary in 
the days of Cobden and Bright is not, perhaps, what 
is now best for the trade of this country. We 
cannot do better in this connection than quote a few 
lines from a trade circular just issued by Bolling 
and Lowe, a firm eminently cautious, well-informed, 
and, we may add, just a little pessimistic. They 
say :—‘‘ Protection’ is the word increasingly heard 
in commercial circles, and undoubtedly protective 
duties have the effect of nurturing home industries, 
so that the industrial classes have continual work. 
The Australians, by demanding ‘a white Australia’ 
and the excluding of the Kanaka, recognise this. 
The worker must be fed; if we cannot give him 
employment we must support him by a Poor Rate, 
and whether he should get his living by means of 
‘protected’ industries or in the workhouse labour 
yard is the burning question. There were on 
January Ist, 1901, more than 800,000 people in 
England and Wales depending on the Poor Rates 
for their existence.” 

Greatest Britain and the United States are 
the only nations which are self-supporting, each 
being competent to produce every commodity, either 
of necessity or luxury, that can be imagined. So far 
as the idea of Protection has taken shape, it is repre- 
sented by an advanced school of thinkers who are 
determined to make themselves heard, who advo- 
cate the formation of a “ Zollverein,” or union 
of the old country and her colonies and India. 
Within this union free trade shall exist just 


as it now does between the States of North America, 
but against the rest of the world Protection would be 
employed to raise revenue. 


Concerning the merits 








and demerits of this scheme it is not part of our 
present purpose to express an opinion ; our duty is 
performed by directing attention to a movement 
which has very influential support. 


CIVIL ENGINEERING. 

In the annual record of engineering works and under- 
takings which we are about to lay before our readers, it 
cannot be said that there are many instances of more 
than usual magnitude and importance. Yet, at the same 
time, a considerable and commendable amount of activity 
has prevailed in all such matters at home, in the British 
dominions beyond the seas, and in foreign lands and 
distant settlements. Although, therefore, a great number 
of them may not be entitled to be classed per se as great 
works, yet those which have characterised the past year 
are of a solid and permanent nature. Frequently but 
small in themselves, they nevertheless constitute pioneers 
and forerunners of extensive development and further 
progress, which are earnest of future enterprise, employ- 
ment, and trade. 

There has been a very great difference between 
promise and performance with respect to recent railway 
extension in India. According to the official statement 
published in March last, 2013 miles were in actual con- 
struction, or allotted for construction. Up to the present 
but 600 miles of this total will be available for traffic in 
March, 1902, terminating the financial year. This result 
compares poorly with the returns for the two previous 
years. In 1900 there were 1385 miles opened, and nearly 
the same amount of mileage in 1899. Of these 600 miles, 
only 150 are on the broad gauge. It is most unfortunate 
that, in addition to break of gauge, so many of the 
strategical lines in India are constructed on the narrow 
gauge. Our recent experience in the south of Africa has 
taught us how exceedingly limited is the carrying capacity 
of single-track and narrow-gauge railways, and how 
utterly inadequate they are for the transport of troops 
and stores during times of emergency. The 600 miles 
consist of the 152 miles already mentioned, of 364 miles 
upon the metre gauge, and the balance of 88 miles upon 
a gauge of 2}ft. There are 90 miles of metre gauge from 
Madura to Toni Torai, 78 miles in Burmah, and about 
160 in the Rajputana States. The balance of the mileage 
connects Kushalgarth with Thal, vid Kohat. There 
remain, therefore, according to the official figures, 1408 
miles to be constructed subsequent to March, 1902. 
This total comprises 320 on the broad gauge, 712 on the 
metre gauge, and about 370 on smaller gauges. 

A rather important survey is now in hand for a line of 
railway to join our frontier post at Quetta with Nushki. 
This will be of great benefit to the trade with Persia, 
which now passes by the Nushki-Seistan route. A 
great deal has been done to improve this road. Rest 
houses have been built at regular intervals, wells have 
been sunk, and a proper system of protection organised. 
This road is said to be superior to any overland route in 
the northern part of India. The value of the trade is 
continually increasing. From five lakhs of rupees in 
1897, the value rose to fifteen lakhs in 1901, and has 
doubled during the last two years. Progress, so far as 
union is concerned, which is equivalent to strength, began 
with the opening day of last year, by two of the principal 
railways in Hindostan. At that date the Great Indian 
Peninsular and the Indian Midland lines joined hands 
and effected a permanent amalgamation. The increase 
in the earnings of the Indian railways is very notable, 
and shows ninety-three lakhs to the good over the receipts 
of the previous official year. It is true that the mean 
mileage worked has increased by over a thousand 
miles, but nevertheless the augmentation is none the 
less surprisingly satisfactory. It should be mentioned 
that the East Indian Railway intends bringing its line 
into the city of Agra, by a new bridge over the river 
Jumna, and a line forming a junction with the new Agra- 
Delhi-Chord Railway. Sums of 350 lakhs have been 
granted for lines under construction, and of 174 lakhs for 
new lines, including that of the Allahabad-Faizabad with 
anew bridge over the Ganges. The total mileage now 
under traffic in Injia amounts to 25,000 miles, and the 
average earnings per mile per week are about 2500 rupees. 
The line is very nearly completed which connects the 
different districts of Upper Burmah. In this country 
there are now 1130 miles of railroad in running order, in- 
cluding a branch to Hsipan, the chief town of the 
Northern Shan States. 

The dominions of the Shah are still innocent of the 
locomotive, but the efforts of ourselves and of Russia, in 
both the north and south of the country, will unquestion- 
ably lead to its introduction. 

From Tiflis it is semi-officially stated that the work of 
building the new Russo-Persian Railway from Julfa, on 
the Trans-Caucasian frontier, to Tabriz and Hamadan, 
has now been actively commenced at several points. 
The complete plan of this railway includes a branch line 
to Teheran, whence, later on, it is Russia’s intention to 
extend the system vid Meshed to the Persian Gulf. Al- 
though this latter is not—in Western Europe—considered 
as an achievement of the very near future, it must not 
be forgotten that, when once Russia actively addresses 
herself to the task of constructing a strategic line of 
communication, she’ displays a marvellous celerity, as 
was manifested in the wonderful expedition with which 
the Trans-Caspian Railway was completed. In connec- 
tion with the Persian extension referred to above, Bunder 
Abbas is still spoken of as the Gulf terminus of the future 
Trans-Persian line. 

Troubles in China have seriously interfered with the 
prosecution of every description of enterprise and 
industry calculated to promote its progress. But better 
times may be hopefully expected. Engineers who have 
been employed on the Chinese Eastern Railway have 
testified that the line is making rapid progress, and that 
a regular service will be shortly established to Vladi- 
vostock. The line to Port Arthur is already laid to the 
Sungari, and its construction is being pushed forward 
from both ends as fast as circumstances will permit, 


‘in the last twelve years. 





This line, which constitutes the final portion of the Great 
Siberian Railway for its altered route, will take at least 
another couple of years to finish. Work on the Seoul. 
Fusan Railway, in the Corea, has been commenced. This 
line will connect Seoul with the south-east part of Fusan, 
and will be 280 miles in length. It passes through the 
rich agricultural districts of Southern Corea. The con- 
cession is held by a Japanese syndicate, who have 
adopted the standard gauge. A large number of bridges 
will be required for the new route. A projected line, 
which has been hanging fire for some time is the railway 
from Shanghai to Soochou, and thence to Chinkiang and 
Nanking. The concession for this undertaking was 
granted to the British and Chinese Corporation, is one 
which will prove exceedingly remunerative, and has been 
regarded by common consent as the most promising 
railway enterprise in the Chinese Empire. It has a total 
length of 250 miles, and it runs through an easy range of 
country, presenting no engineering difficulties. Progress 
has been resumed in the construction of the Lu-Han 
Railway, which is to join Han-Kau with the capital. In 
the spring of the year the track was laid for some eighty 
miles, and the earthworks completed for an additional 
section of fifty miles. It is anticipated that Hsin-yang, 
situated about 350 miles from the terminus, Han-Kau, 
will be reached during the present year. The corpora- 
tion possesses concessions in the Yangtse districts, and 
also another for the construction of the branch from 
Canton to Knowloon or Hong Kong. 

The Japanese railway system has for some time made, 
although not on a large scale, uninterrupted progress, 
During the last two years it has added 65 miles of State 
and 150 miles of private tracks to its iron roads. 

Passing to the United States, we find that the length 
of track now in operation is 191,862 miles. The actual 
mileage in existence is 192,162 miles, and with an 
addition of 65,691 miles of second track, the grand total 
amounts to 257,858 miles. During last year the increase 
in the mileage in operation, as compared with that of 
a couple of years before, was very marked, The Inter- 
national and Great Northern Railway is building an ex- 
tension from Fort Worth to Spring, in Texas, a point on 
the Gulf division north of Hudson, 280 miles in length. 

South America has little to contribute to our annual 
record. Besides other railways, Peru has completed two 
lines which traverse the Cordilleras at great altitudes, the 
culminating points upon the central and southern 
branches rising to the level of 15,000ft. above the sea 
datum. The British Consul recently reported strongly 
in favour of an extension over various districts of these 
systems. The new routes would add to the development 
of the trade and of the mining industry, They would 
also open up the eastern region, which in richness of 
fertility, especially in vegetable products, is equal to any 
other tropical part of South America. 

Additional railway accommodation is greatly needed in 
the Argentine Republic, but there is nothing of import- 
ance to chronicle. The mileage, it is true, has doubled 
It is also gratifying to note 
that most of the work has been carried out almost en- 
tirely by British capital, an] that the great bulk of the 
materials for building the lines, supplying the rolling 
stock and stores, have been exported and shipped from this 
country. As we appear to have got our foot in this part 
of South American territory, we should try and keep it 
there, whether for much or little, in future. In the 
neighbouring State of Ecuador, a length of 22 miles, 
from Bussey to Quibi, was completed, which, from 
an engineering point of view, constitutes the most 
difficult and arduous part of the main locomotive route to 
Quito. 

A very considerable extension of the railway system 
in British Columbia has been provided for. The Legisla- 
ture of British Columbia has authorised a loan of 
£1,000,000, of which £100,000 is to be used in building 
a bridge across the Frazer River at New Westminster, 
and the remainder to be granted as a bonus at the rate of 
£800 a mile for the following roads :—From the coast 
near Point Roberts to Midway, Boundry Creek district, 
about 330 miles; from the present terminus of the 
Esquimault and Nanaimo Railway to the northern end of 
Vancouver Island, 240 miles; from Rock Creek to 
Vernon, to connect with the Shuswap and Okanagan 
Railway, 125 miles; from Kitimaat, on the coast, to 
Hazleton, 100 miles, and from Fort Steele to Golden, 
150 miles. 

Provision is made for the future purchase of the rail- 
roads by the provinces, at a valuation to be fixed by the 
arbitrators. In Canada the double tracking of the 
Grand Trunk between Montreal and Toronto, with the 
exception of a small length separating Port Huron an | 
Whitby, is practically accomplished. The Canadian 
Pacific Company is also actively engaged in making 
surveys from Labelle, Quebec, extending over 20 
miles, for a prolongation of the road already in working 
order from Ste. Theresque, as far as the river Rouge. 

In Eastern Brazil the State Railway, Estrado do Ferro 
Sul de Esperito Santo, is being pushed on with all speed, 
and is now finished to Mathilde, a town 50 miles to the 
south of Victoria. It will join, at Lachewro Stapemizim, 
communication with the port of Rio Janeiro, and be 
further prolonged from Mathilde to Linkupurth Minas, 
thus making Victoria a port for Minas Geraes. 

According to the annual statement of the Minister of 
Railways for New Zealand, the length of line open for 
traffic on March 31st last was 2212 miles, against 2104 
miles for the previous year. The revenue showed an 
increase of £103,000, and the working expenses were 
£75,490 more than in 1899-1900. 

The principal item of importance in connection with 
Central Africa is the progress of the Uganda Railway. 
From the latest intelligence of last month, the laying of 
the rails has been completed to the Victoria Nyanza, the 
railhead having reached the shores of the lake. It is 
stated that twenty-five days will suffice for the journey 
from London to Uganda. This line has now been opened 
for traffic, Colonel Gracey says it is difficult to form any 
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yeliable estimate of what the cost of completing and 
equipping the line will be, and the following figures are 


merely offered as the best rough approximate that can be 
made :—The total amounts to £5,206,000, of which the 
Colonel estimates that about £400,000 will be spent after 
March 31st, 1902. Pending the introduction of other 
enterprises of a similar character, it is intended to 
establish a system of motor trolleys and traction engines 
for transport work in British Central Africa. A contract 
for the construction of a railway between Chiromo and 
Blantyre, with provisions for an extension to Lake Nyassa, 
has just been concluded between the Imperial Govern- 
ment and a company registered under the title of the 
Shire Highlands Railway, Nyassaland, Limited. Under 
the agreement now entered into between the Imperial 
Government and the Shire Highlands Company, the 
railway is to be constructed on the Bft. 6in. gauge, with a 
single line, and is to lie wholly within the protectorate. 
It is stipulated that the actual construction of the 
yailway shall commence within fifteen months from the 
date of the contract, and “shall be diligently continued 
without unreasonable delay or intermission until the 
whole shall be completed.” About the middle of last 
year, the south coast line to Port Shepstone, 77 
miles from Durban, in South Africa, was given over 
to traffic. Preparations are also being made for the con- 
struction of a line from Machadodorp to Ermelo, and the 
earthworks have already been completed as far as Carolina. 
It should be mentioned that contracts have been signed for 
over 500 miles of lines in Khodesia to connect all parts of 
the country, with Bulawayo as the chief focus or head 
centre. It is stated that the Congo State has definitely 
decided upon the construction of arailway between Stan- 
ley Pool and Lakes Victoria Nyanza and Tanganyika, 
which will have a length of 1400 kiloms. The pre- 
liminary works are finished, and the rest of the con- 
struction will be immediately commenced. The Railway 
Department of the Natal Government is completing a 
survey for a new main line, which is to run from Verulam, 
up the Umgeni Valley, to Greytown. The ultimate 
intention is to provide a route with easy gradients, and 
without the dangerous curves in the present line, to the 
Transvaal border, the distance to which from the coast 
will thereby be shortened by 80 miles. The Gold Coast 
Government have undertaken the construction of the line 
from Sekondi to Tarkwa and on to Kumasi, the capital of 
Ashanti. This railway, which traverses dense tropical 
forests throughout its whole length of 180 miles, is being 
pushed forward by Shelford and Son, the consulting 
engineers, as fast as the scarcity of labour and the heavy 
rains allow. The gauge is 3ft. 6in., and the length com- 
pleted is now about 55 miles, the work, however, 
being well in hand to about 100 miles. In Sierra 
Leone the 2ft. 6in. railway has been opened for a distance 


of 55 miles, and another 80 miles to Mattru is in 
hand. This line is of a light type, and is being built 


with temporary wooden bridges only. At Lagos the 
railway, 3ft. 6in. gauge, was opened in March last to 
Abeokuta and Ibadan, a distance of 125 miles, and surveys 
for its extension to Nigeria are now being made. In East 
Africa, Germany is projecting a railway from Dar es 
Galaam to Mrsgoro, in its own territory, but nothing 
further has been accomplished. 

Russia is busier in developing her future railway system 
than any other European State. With purely projected 
lines we are not concerned, but some of these have passed 
this preliminary stage and deserve notice. Among them 
may be mentioned a new route intended to connect the 
lines of Central Asia and the general network of Russian 
railways in Europe. The respective termini have been 
located at Orenburg and Tashkent, and the sum of 
£1,583,000 allotted for its construction. A later advice 
states that the laying of the permanent way has been 
commenced, and that it will require at least four years 
to complete it. The Great Siberian Railway, according 
to official Russian statistics, has a total length of 5545 
miles, which far surpasses the mileage of the trans- 
continental lines of both the United States and Canada. 
Starting from Cheliabinsk, the frontier town on the 
Asiastic slope of the Ural Mountains, there is at present 
a clear run to Irkutsk, from which town there is a branch 
line to Tomsk, the seat of Government. Here a break 
occurs at Lake Baikal, as the main line from Irkutsk 
round the southern part of the lake is not yet built. The 
trains are ferried across the lake, and at Myssoraia the 
Trans-Baikal Railway will take the traffic as far as 
Stretensk, which is now the terminus. 

From this point steam navigation is used on the rivers 
Chilka and Amur. At Chilka the road branches off 
to join the Eastern Chinese Railway, and is now practically 
completed. The Amur line, which has been substituted for 
the original route from Stretensk to Khabarovka, together 
with the branch to Port Arthur, and the junction with 
the North China Railway at Shan Haikwan, is under con- 
struction by a private company for the Russian Govern- 
ment. The Ussiri—the last section—from Khaborovka 
to Vladivostock was opened some six years ago. It is 
stated that the journey from Moscow to Stretensk can 
be now accomplished in twelve days. The work of con- 
struction on the Manchurian line has been so actively 
pushed forward that the rails have already been laid from 
the north-western section towards Port Arthur. Com- 
munication has been established between the latter place 
and Khabarovka. A shorter and more direct railway has 
been projected between Moscow and Cheliabinsk, but has 
made no further advance. An important route was 
opened for traffic lately from the old capital to Krenyberg, 
Tukkum, and Windau, and it is 670 miles in length. The 
permanent way from Kief to Kovel has been laid for a 
distance of 280 miles, and it is expected that the whole 
undertaking will be completed during the ensuing sum- 
mer. Preliminary trains have commenced travelling as 
far as Stockmannshoff between Moscow and Riga. A 
word may be said respecting the strategical and com- 
mercial value of the Merv-Kushk Railway, which has 
been enhanced by its extension eight miles southward 
t> Chahil Dukhteran, the most advanced post of Russian 





territory on the Kush River. A branch is being built 
through Penjdeh to Maruchack, where the river Murghab 
enters Afghanistan. The Russians are already within 
70 miles of Herat, and the lessening of the distance 
by one-tenth is noteworthy. 

The completion of the first section of the Hedjaz rail- 
way, on the Damascus side, was effected last autumn. 
It is situated between Mezireb, where the works began, 
and Dera, the chief town of the Cazaofthatname. This 
line may ultimately be linked up with the extension of 
the Anatolian railway. 

Referring back for a moment to our Transatlantic 
Dominion, it is just announced that the last spike has 
been driven on the new line of the Canadian Northern 
Railway, between Lake Superior and Winnipeg. This 
road is now open for traffic for 1500 miles, passing 
through Manitoba. It will be continued westwards to 
the Pacific coast, to form a new continental route, north 
of the Canadian Pacific. 

On the Continent generally railway works have been 
both small and scarce. France has doubled the Paris- 
Orleans route between her capital and Lorient, and also 
between Rosparden and Quimper. Similar operations 
with respect to the remaining sections as far as Landern- 


are rapidly advancing. The north branch of the Metro- 
politan, which starts from the Porte Dauphine and has 
its other terminus at la Place de la Nation, is in course of 
construction, and upon the south section ground will be 


shortly broken. The Paris Municipal Council has 
authorised a new loan of one hundred and _ fifty 
million francs for the completion of the railway. 


Austria has been engaged for some years in develop- 
ing her own metropolitan system. The last part of 
the Vienna Railway has now been opened to the public, 
which closes the inner circle. The construction of the 
line was begun in 1893. The total cost has amounted to 
£6,000,000 sterling, and the funds were provided partly 
by the State, partly by the province of Lower Austria, 
and partly by the city of Vienna. A work of immense 
importance to Lodz, the great industrial centre of Poland, 
has just been begun. This is the construction of a rail- 
way between Lodz and Rolyusch-Kama, as a connecting 
link between the Warsaw-Kalisch and Ivangorod-Dom- 
brovski railways. A valuable undertaking was success- 
fully concluded last year, which consisted of a fresh line 
of steam communication called the Gabella-Bocche di 
Cattaro. It brings Bosnia into direct relation with 
Herzegovina, and with an excellent seaport, Gravosa, 
situated on the Adriatic. It throws out branches also to 
Trebinge and Gravosa. 

In the matter of railways at home the Great Western 
is well to the front, as has already been set forth in our 
pages, and substantial progress is being shown in the rail- 
way communication between South Wales and London. 
Over £70,000 has been spent in connecting Rhos and 
Wrexham, and further works are in progress to relieve the 
congestion of traffic at Ruabon. The same company has 
4 also run its first express over the new short route from 
London to Weymouth. The Midland Railway Company 
is making important extensions in the main line in the 
Sheffield district. The pertnanent way is being doubled 
between Brightside on the east of Sheffield and Dore 
on the west, a distance of some seven miles, and is 
being carried through some rather valuable property 
in the neighbourhood of the city. Extensive alterations 
are also being made at the Sheffield stations. The 
widening between Dore and the carriage sidings at Heeley, 
the station nearest Sheffield, was brought into use for 
passenger traffic quite recently. The new Cheshire line 
of the same company has been opened as far as Cheadle 
Heath. The whole extension is from Heaton Mersey to 
New Mills, where it joins the main line to London. It 
will appreciably shorten the journey between the 
metropolis and Manchester. Satisfactory progress is 
being made with the construction of the New Yorkshire 
Dales Railway from Skipton to Grassington. Five and 
a-half miles of the permanent way have already been 
completed, leaving only a little short of four miles to 
construct. Of the twenty-six bridges, nineteen are now 
entirely finished and only three remain to be constructed. 
It is expected that the line will be ready for opening early 
this year. 

On the Great Northern system a railway has been 
made between Skegby and Shirebrook, with a station at 
Pleasley. A regular service of trains has been arranged 
between Nottingham and Sutton-in-Ashfield. The London 
and North-Western Railway Company, which is just 
completing extensive improvements and alterations at 
Lancaster Station, costing nearly £60,000, is about to 
construct a new goods station in Ashton-road, Lancaster, 
at a further cost of £40,000, on the site of the old 
passenger station. The same company is now buying 
land and making preparations in connection with the 
proposed new line between Manchester and Wilmslow. 
It is expected the work will soon be taken in hand. The 
North-Eastern Railway has accomplished the widening 
of its main line from York to Northallerton, and is now 
pushing on similar operations between Durham and New- 
castle. The widening of the main line between Low 
Fell and Chester-le-Street is also making rapid progress. 
The southern part has been commenced first by the con- 
tractors, and road bridges are being carried over the 
line, and culverts widened, and the works are now well 
advanced. The ballasting-up of the line is progressing, 
and for some distance from Birtley the rails are laid, and 
the permanent way is complete. The letting of contracts 
in connection with the works for bringing the Blyth and 
Tyne section to a junction with the main line is the first 
step to the execution of a long-desired project. During 
last year the North-Eastern directors doubled the track 
between Bishop Auckland and Barnard Castle. It is 
intended to provide extensive repairing shops, at the 
former town. The construction of a line across the 
estuary of the Dee, connecting Liverpool and the Wirral 
peninsula with North Wales, is now in course of com- 
pletion. It effects a saving from point to point of forty 
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miles. Working arrangements have been entered into 
with other companies interested in the enterprise. The 
Woodford and Ilford line, on the Great Eastern, will very 
shortly be ready for traffic. The London, Brighton, and 
South Coast has been, and is still busy, with its suburban 
construction, already fully described in our columns. 

In London itself the work done comprises the City 
and South London Railway extension from Moorgate- 
street to Islington, a distance of 1} miles. The Waterloo 
and Baker-street Railway has now cut through the clay 
northward from Waterloo to beneath Regent House, and 
it will be at Oxford-circus in a few weeks’ time. There a 
shaft is being sunk. Meanwhile from the river shaft the 
easternmost of the pair of tunnels is nearly across the 
river on its way to Waterloo, and the work is also being 
pushed on from Baker-street southwards to meet both 
tunnels. The boring of the second tunnel has also been 
successfully carried through the gravel-bearing strata 
under the bed of the river. Good progress has been 
made with the Great Northern and City Railway. Over 
23 miles of tunnel have been finished. The length of the 
single journey will be 3} miles. The opening of Tatten- 
ham Corner Station and the completion of the Chipstead 
Valley line are among the contributions of the South- 
Eastern and Chatham Company. In order to pro- 
vide greater facilities for the cross-Channel traffic, the 
railway companies are carrying out great extension works 
at Folkestone Harbour at a cost of over half a million 
sterling. Upon the completion of the Whitechapel and 
Bow line, which will take place about the middle of the 
present year, the District Railway will run through trains 
to Barking. 

It has been said of the great Brunel that the dominant 
idea of his mind was size, and his works, it must be con- 
fessed, confirmed the assumption. His example was 
unquestionably followed for a long period, but latterly a 
reaction has taken place, as has been observed in our 
columns. Bridges and roofs are not at present designed 
and constructed with the sole object of surpassing in 
mere magnitude all preceding types. More moderate 
proportions are adopted, and gigantic structures like the 
Forth and Brooklyn bridges, and the unsightly roof 
pattern of St. Pancras Station, are regarded, unless built 
on the spur of absolute necessity, as so many tours de 
force, and not as examples to be imitated. Foreign 
countries, especially America, in which the physical 
features are frequently upon a_ stupendous scale, 
must occasionally form exceptions to our statement. 
One of these will be found in the thirl bridge about to 
be erected over the East River, and connecting New 
York and Brooklyn. It is situated between old Brooklyn 
Bridge and the new one now under construction. 
Bridge No. 3 will be of steel, and of the suspension type. 
The towers will be also of that material, instead of being 
built of masonry, as was the case with the older design 
put up in 1883. It will have a main span of 1465ft., and 
a pair of side or shore spans of 850ft. each. The clear 
width is to be 120ft., and the headway under the central 
opening of 135ft. It will carry, in addition to ordinary 
road traffic, a couple of electric tramlines, and overhead 
a single track to link up the elevated railways of New 
York and Brooklyn. 

The stone arch bridge built by the Pennsylvania Rail- 
way Company over the Susquehanna River at Rockville, 
Dauphin County, Pa., near Harrisburg, is approaching 
completion. This structure replaces an iron bridge, has 
a total length of 3820ft., is 50ft. in width, and consists of 
forty-eight spans of 70ft.each. This large example of 
the substitution of masonry for iron in modern bridges is 
worthy of especial notice, and endorses our own views on 
the subject. It has been decided that all the old and 
worn-out structures of this description upon the same 
line are to be similarly replaced. The Cleveland, Cincin- 
nati, and St. Louis Company has lately placed on service 
a double-track Scherzer rolling lift bridge across the 
Cuyohoga River at Cleveland, Ohio. About eight miles 
from Quebec a cantilever bridge is being thrown over the 
St. Lawrence, which will eclipse the great Forth struc- 


ture. Its maximum span is 90ft. longer than that of the 
Forth. The Pyrmont Bridge, of the swing type, 223ft. 


in clear span, has been set working in Sydney. 

In Russia, Central Asia, the bridge over the Amou- 
Daria River was opened for traffic in last June. This can 
boast of being the largest bridge in the whole Russian 
Empire. It was built to replace an old timber structure, 
erected upon trestle piers, over 1} miles in length, by 
which the mid-Asiatic main line previously crossed 
the stream. It should be mentioned that the first 
railway bridge has been thrown over the classic 
waters of the Oxus. 

In Italy tenders have been invited for erecting a 
bridge across the river Volturno. It is to consist of 
three metallic spans and piers, with all necessary 
approaches, and the price is not to exceed £14,000. 

Another example of the reconstruction of a bridge is 
the one which carries the railway from Nusle to Smichow, 
over the river Moldau at Prague. The old structure con- 
sisted of five spans of 194ft. each. In the design of the 
new, advantage was taken of the opportunity which 
presented itself of reducing the number of the original 
spans. The five principal openings of 194ft., of which 
four were founded in the river, and the five smaller land 
stone arches, 23ft. wide, were replaced by four main 
openings, 231ft. each in span, three of which were in the 
river, and by three shore spans of 57ft. each in width. 
The main girders are of the open web bowstring type, 
and the smaller are built with parallel longitudinal booms. 
The substitution of the new for the old superstructure 
was successfully effected, without causing any interruption 
worth mentioning to the ordinary traffic of the line. 
This condition may now be considered almost obligatory 
in all replacements of old by new railway bridges. 

Nothing of much importance has occurred in the annual 
record of British bridge-building. A new street bridge has 
been erected over the Tyne at Redheugh, between New- 
castle and Gateshead, which cost the good round sum of 
£80,000. The structure is a little remarkable as having 








been built on the exact site of the bridge that previously 
existed there, and the whole operations were carried on 
without in the least interfering with the regular continu- 
ance of the traffic. The new comer was built round 
about its predecessor, which was demolished and removed 
piecemeal. The river Derwent has also been crossed by 
a new structure, known as Eddy’s Bridge. It is situated 
near Edmond Byers, and has two arches, each 35ft. in 
span, is 100ft. in length, and designed for ordinary road 
purposes. By their Act of this year the Hull Corpora- 
tion have obtained powers to construct a bridge across 
the river at Stromeferry, which will prove another useful 
means of communication between east and west, and will 
increase the number of bridges spanning the river to six, 
five of which are under the control of the municipality. 
At Bow a new bridge is to be erected by the joint action 
of the London County Council and the authorities of the 
county of Essex. It is to have a span of 7Oft. anda 
headway of 8ft. 6in., which is 2ft. above Thames high- 
water mark more than the old erection. In pursuance 
of powers bestowed by Parliament a couple of years ago, 
the North-Eastern Railway intend to invite tenders for 
building a high-level bridge over the Tyne. The piers 
are to be of stone, and the superstructure of steel, with 
spans of 308ft., and carrying four tracks. Over this 
structure will pass the traffic of the new line from the 
central station to the junction with the Team Valley 
Railway on the south side of the Tyne. It has been 
remitted to the Joint Bridges and Highways Committee 
for the Norfolk County Council to consider the question 
of repairing the old Magdalen Bridge or the advisability 
of providing a new one. It is estimated that about 
£5000 would be required for a single bridge, £8000 for a 
double bridge. “Tenders for the contract for widening 
London Bridge will be received by the Bridge House 
Estates Committee on or before Monday, 17th February 
next. 

The Simplon Tunnel, so far, bids fair to hold the future 
record for sousterrains for at least some time. If, how- 
ever, the gigantic project, for which, it appears, plans 
have been prepared in America, and to which we shall 
further allude, be carried out, then the Simplon will be 
surpassed by its successor, as it will itself surpass all its 
sub-Alpine predecessors. For some time the work on 
the south or Italian side of the tunnel has had to be 
abandoned, owing to a serious inflow of water. It is, 
however, not expected that very great difficulty will be 
encountered in overcoming this. Not less than four 
years should be allowed for the completion of this under- 
taking. The work of building the tunnels for the New 
York Rapid Transit Railway, the “ underground ” of New 
York, is proceeding apace. The total length of the line 
will be 21 miles, and in all there will be forty- 
eight stations. The company has now placed its orders 
for the machinery and stock required. The excavation is 
about one-quarter completed, and the payments already 
made amount to 7,319,000 dols. In spite of the intense 
heat the largest month’s work was done in July. At 
the present rate of progress the tunnel will be finished in 
the spring of 1903. The submarine tunnel now in 
course of construction beneath Boston Harbour 
is an important engineering work. Its purpose is 
to connect the tramway lines of the city proper with 
those of East Boston and the suburban districts. Its 
length will be nearly 1} miles, including the connec- 
tion with the “subway,” as the present tunnel under 
the roads is termed. Estimates for a pair of 16ft. 
tubes and a single 23ft. tabe were considered. It was 
decided that while the latter would be more expensive, 
and would have less favourable gradients, it would be 
more satisfactory to the public, and conduce more to the 
comfort of passengers. The single large tunnel was con- 
sequently adopted. 

The tunnel which is to eclipse all precedent is that 
which the Pennsylvania and Long Island Railroad in- 
tends to construct through the heart of New York City 
and under the East and Hudson rivers, which form the 
eastern and western boundaries of Manhattan Island. It 
is stated that the tunnel when complete will be the 
longest in the world, and a wonderful triumph of 
engineering skill over unusual obstacles. The length of 
the tunnel .will be over 15 miles, while the one now 
being driven through the Simplonis 12} miles long. The 
most serious difficulty of the undertaking lies in the 
character of the bel of the North River. Experiments 
showed that while the bed of the East River is practically 
hard rock, and comparatively easy to pierce, that of the 
North River is so soft as to be unable to support such a 
weight as the tunnel would have to carry. The whole 
subway will be burrowed through the soft mud of the 
river bed, and supported at short intervals by piles driven 
deep enough for their ends to rest on the rock beneath. 
Inside the tunnel there will be bridgework from end to 
end, which will rest on the piers, so that in reality the 
work will consist of a bridge and tunnel combined. 
The project is large, even upon an American scale, and 
is estimated to cost fifty millions of dollars. The ter- 
minus at Herald-square will be, we are told, “the 
world’s wonder, and will comprise twenty-five tracks 
beneath the underground city railway.” As the question 
of running tramways at a comparatively small depth 
beneath the surface of urban thoroughfares is pro- 
minently before us, it may be stated that the standard 
height of the roof in the Boston shallow underground 
tramways is 14ft. clear above the surface of the rail, and 
the roof is generally about 3ft. below the street surface, 
but in some parts the subway is lower than this. To 
reach the cars short staircases of from twenty to thirty 
steps are provided, and the level of the platforms is about 
lft. above that of the rails. 

Another example on the 


American continent is 


the Aspen Tunnel, on the Union Pacific Railway in 
Wyoming, which was opened to traffic on October 16th. 
This tunnel is 5900ft. long, and pierces the Aspen range, 
one of the Eastern foot-hills of the Wasatch Mountains. 
Its construction has been attended with great difficulties, 
owing to the presence of a large volume of water met at 
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different points. Work was commenced on the tunnel 
nearly ten years ago; and its completion, together with 
the Bear River-Leroy cut-off, practically shortens the 
length of the Union Pacific Railway, between Omaha 
and Ogden, 34 miles. The latest advices respecting 
the new line of communication between the mainland 
and the Isle of Wight is that the directors of the Fresh- 
water, Yarmouth, and Newport Railway Company have 
sarried on negotiations with the syndicate interested in 
the Solent Tunnel scheme, with the object of selling 
their undertaking, which is just over 12 miles in 
length, and affords access to Newport. The purchase 
price has been fixed at £85,000, and a deposit paid. 

A few examples may be appropriately adduced of minor 
works of construction, which, if not altogether of an 
utilitarian character, serve to promote the progress of our 
seaside resorts, and tend to the comfort, convenience, and 
welfare of the public. Amongst these may be included 
the completion of a new pier and esplanade at Cromer. 
The esplanade is 100 yards and the pier 500ft. long. The 
latter is constructed on wrought iron piles, driven 20ft. 
into the bed of the sea, upon which rest cast iron columns, 
carrying steel girders supporting the deck. It has a 
breadth of 40ft., with bays extending to 60ft., and is pro- 
vided with ample shelter accommodation against all 
winds. The whole of the works have been carried out at 
a cost of £42,000. Cromer is well served by the Great 
Eastern, the Midland, and Great Northern joint railway 
lines. Early in the last year the new Palace Pier at 
Brighton was opened. The total length of the structure 
isa third of a mile, which makes it one of the largest 
promenade piers in the kingdom, and excellent accom- 
modation is given for steamers, which can reach the 
stages at all states of the tide. Electricity has been used 
for decorative effects. A new kursaal has been erected on 
the Eastbourne Pier. The original structure owed its 
completion to the financial assistance rendeved by the 
Duke of Devonshire, and the new one, togethe with the 
other improvements carried out simultaneously, .as cost 
about £26,000. The pavilion is built on the cantilever 
principle, so that there are no pillars to obstruct the view 
of the audience. The Town Council of Bridlington pro- 
pose to spend £35,000 on the Royal Princes Parade, 
northwards and seawards, and to build new sea-walls 
and defences. The pavilion is to hold 38000 people. 
A smaller pier, costing £12,000, was inaugurated at 
Minehead, a pleasant little watering-place in West 
Somersetshire. Among more pretentious designs it may 
be noticed that the South-Eastern and Chatham Railway 
companies have contracted to rebuild the Continental 
Pier at Queenborough, and to expend £90,000 upon the 
reconstruction. In connection with the Fishguard and 
Rosslare route to Ireland, a contract for the erection of 
a pier 1000ft. long at Rosslare has been accepted. This 
pier is a portion of the scheme in which the Great 
Western Railway of England and the Great Southern 
and Western of Ireland are concerned. A fast line of 
steamers is to run between Fishguard, on the Welsh 
coast, and the South of Ireland. The Prince of Wales’s 
Pier, constructed by Sir John Jackson for Dover Com- 
mercial Harbour, is now practically completed. Accom- 
modation will te afforded for Atlantic liners, which, it is 
stated, are to make Dover a port of call. Electric 
cranes are to be placed on the Admiralty Pier for dealing 
with the transference of crates on and off cross-Channel 
steamers. A sum of £94,000 is to be spent by the river 
Tyne Commissioners for the improvement of their ferry 
service, landing-stages, and other works. 

It is unnecessary to advert to the operations in pro- 
gress for the partial demolition and reconstruction of the 
metropolis. They are patent to all frequenting its roads 
an streets. 

MECHANICAL ENG!NEERING. 


During the past twelve months no notable invention 
in mechanical engineering has been made either in this 
country or the United States or Europe. Nor can we 
name any remarkable or startling improvement or 
development in mechanism which has been given to the 
world. There is a general drift of ideas in certain direc- 
tions, and our task at present means little more than 
directing attention to this drift. 

In boiler engineering the most noteworthy fact was the 
appointment of a Technical Committee to report on the 
Belleville and other systems of steam generation for 
the ships of the Royal Navy. With the proceedings of 
this Committee, so far as they are known, we have kept our 
readers apprised. Two facts of considerable importance 
have been brought to light during the year. One is that an 
enormous quantity of water disappears from the Belle- 
ville boiler in some way not explained. The accepted 
theory for the time being is that a great multitude 
of minute leaks exist, and that through these the water 
escapes, wetting the tubes outside, and being evaporated, 
passes away as steam up the chimney. Another ex- 
planation is that much water is lost in auxiliary ma- 
chinery and stuffing boxes; but this would not be confined 
to ships fitted with Belleville boilers. The second fact is 
that condensers in the Navy give an amount of trouble 
quite unknown in the merchant service. Our readers, 
no doubt, have often seen some official reports to the 
effect that the machinery of such and such a ship has 
broken down during her official trials. In nine cases out 
of ten this simply means leaking condensers, and the 
leakage is for the most part due to split or cracked tubes. 
All condensers in the Navy are submitted to pressure 
tests quite unknown in the merchant service ; and it is 
stoutly maintained that these tests injure the tubes. 
The matter is really one of serious importance, and ought 
to be set right. Two or three new forms of water-tube 
boilers have been introduced during the past year, but 
only one express or small tube boiler seems likely to 
satisfy naval requirements, and that has been made by 
Mr. Mumford, of Colchester. It is an improvement on 
the boilers of H.M.S. Salamander, already illustrated in our 
pages, which have now been at work for four years with- 
out the manifestation of any defect beyond the cracking 





of a couple of tubes very soon after the ship was com. 
missioned, These were replaced at once. In the manu. 
facture of marine boiler plates for high-pressure boilers 
there has been a tendency to increase the tensile strength 
of the shell plates above the official regulations of the 
Board of Trade, Lloyd's, and the British Corporation, 
which limit the tensile strength of such plates to 82 tons, 
Under force of circumstances, however, special permis. 
sion was given during the year to build some boilers of 
steel having a tensile strength as high as 34 tons. More 
than one of the leading Clyde shipbuilders entrusted the 
manufacture of the plates to D. Colville and Sons, Mother. 
well, and the orders were successfully completed. The 
material, made of a special quality, of course, was very 
rigorously tested, and subjected to the most careful in. 
spection, the weight of the largest plates, finished to size, 
being 63 tons. Evidently there is some scope yet for the 
increasing of steam pressures in boilers of the conven. 
tional Scotch cylindrical form. 

The tale of broken screw shafts is still very large, 
The adoption of greater diameters has done some good; 
but so long as ships are run light in winter, so long may 
we expect to hear of lost propellers and broken shafts, 
We illustrate in another place a cargo boat which is 
intended to be easier in rough weather than the ordinary 
“tramp.” Possibly we have here the solution of a tough 
problem. It seems strange that no practical attempt 
worth the name has ever been made in this country to 
introduce flexibility in long propeller shafts. In the 
French navy for years a universal joint was put in some. 
where in the tunnel, and we believe that broken shafts 
were unknown. Some serious effort really ought to be 
made to get rid of a highly dangerous nuisance. 

The complete shipping returns are not yet available, 
but up to the end of September there was launched in 
this country 1,104,000 tons, mainly, of course, steamships; 
and it is safe to say that the engines of all these ships 
may be divided into two classes—large and small, and 
that they are in each class almost alike. There is nothing 
novel. A few ships carry 220 lb. pressure, a great many 
180 |b., the remainder 160 lb. The Scotch boiler is used 
practically to the exclusion of all others; but it is very 
commonly * Howdenised.” Mr. Howden’s firm, indeed, 
appears to be as busy as ever. Mr. Howden had a hard 
up-hill struggle, but the shipowners seem to have been 
convinced at last, and Mr. Howden has it pretty much 
all his own way, except in the British Navy. Why the 
system has not been tried in a warship no one seems to 
know; it remains an inscrutable mystery. The Parsons 
turbine has had an unhappy time at sea. The loss 
of the Viper and the Cobra have been unfortunate 
episodes. It was at one period hoped that the tur. 
bine system would give a very light and economical 
engine for destroyers, at all events, but the machinery 
weighs much more than was anticipated. Consider- 
able difficulties have to be overcome with propellers, and 
much, indeed, remains to be accomplished before the 
success which has attended Mr. Parsons on land can be 
repeated at sea. The Clyde steamer King Edward, of 
which much was expected, has been, we understand, sold 
as unsuitable to the pleasure traffic for which she was 
designed. She is beyond question a very fast boat, 
having beaten the Columba, which we believe holds the 
record on the Clyde—at all events for continuous high- 
speed steaming. In another place we have dealt fully 
with the present position of the marine turbine engine. 

We have dealt so very fully throughout the year with 
locomotive engineering, that it is impossible to do other- 
wise than repeat ourselves to some extent here. On all 
the principal railways the largest engines that can be 
made to pass the bridges and tunnels are being tried. 
They have been rendered necessary by the augmentation 
in the size and weight of the coaches. A limit has, how- 
ever, been reached, and we shall not be surprised if in 
the next few years railway men revert to sounder methods 
of working. It rests with traffic managers to effect a 
considerable economy—we have too recently and too 
frequently explained in what way, to render it necessary 
to go into details now. It is, however, a fact that even 
the most powerful modern engines are run with pilots; and 
the reason why was stated by Mr. F. W. Webb recently. 
The traffic managers insist that every train which has 
more than sixteen coaches shall be run with two engines, 
irrespective of the size of the engine, the condition of the 
weather, or the actual weight of the trains. Comment would 
be, we think, superfluous. The whole system of working 
traffic requires revision and the introduction of economy. 
There are in Great Britain about 22,000 miles of line 
open. Fifteen years ago the estimated cost of these rail- 
ways, with the rolling stock, was £42,000 per mile. The 
most recent estimate is £47,000. Traders ask for rates 
on the American scale, but the 200,000 miles or so of the 
United States have not cost more than about £12,000 
per mile; the total capital invested, representing 
£2,400,000,000, while the British railways represent 
£1,034,000,000. The capital cost is little more than 
double, while the mileage is nearly nine times as great; a 
net profit per mile of one-quarter of that earned in Great 
Britain would pay a better dividend. In the details of 
locomotive construction we may refer to the extending 
use of water tubes in the fire-box, as introduced a couple 
of years ago by Mr. Drummond on the London and 
South-Western Railway. Within the last few months he 
seems to have solved the perplexing problem of spark 
prevention, and his very simple apparatus—which has 
been fully illustrated and described in our columns—!s 
now being experimentally tested on various railways at 
home and abroad. The use of piston valves is spreading. 
Trials of superheating apparatus are taking place abroad. 
The whole question of stays for fire-boxes seems to be 
opened up again by two disastrous explosions, and 
bronze has unquestionably lost its reputation, at all 
events for the time being, as a material for stay bolts, 
copper once more being favoured. 

The 24th of December was the centenary of the birth 
of the locomotive. It is true that in 1769 Cugnot had 
vied a steam-propelled truck in Paris, but nothing came 
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of the trial. So far as is known, Richard Trevithick was 
the first man to make a practical steam-propelled vehicle. 
On the 24th December, 1801, a road locomotive made by 
Trevithick ran from Weath, at the bottom of Camborne, 
in Cornwall, to the top of Beacon Hill, an incline of 
1in7°4. To celebrate the anniversary, Mr. Berringer, 
the principal of the Camborne School of Mines, organised 
a demonstration. Six traction engines, headed by a brass 
band and the District Council, started at 2 p.m. from the 
place where Trevithick’s engine was built, and paraded 
the town. They did not go up Beacon Hill—over the 
actual ground of the original run—on account of the 
danger of an accident, due to the extreme steepness of the 
hill. This speaks well for the machine built by “ Captain 
Dick” a century ago. 

In the development of the highest class of stationary 
engine, superheating promises to play an important part. 
Superheating has a better chance of success in the future 
than it had in the past, for two reasons. The first is that 
mineral oils with a high flash point are now available for 
lubrication; and the second is that, contrary to accepted 
theories, steel superheater tubes appear to be able to 
resist corrosion—the béte noir of superheating—better 
than wrought iron did by far. There are numbers of 
superheaters now claiming the favour of the steam user, 
many of them very ingenious; but nothing but extended 
use over a considerable period can decide which is the 
more meritorious. The question is not one of efficiency. 
That is, generally speaking, a question of surface. The 
true point at issue is durability. 

There is nothing new to record in gas or oil engine 
practice. No novelty has come to startle the world. 
Slowly but surely the use of blast furnace gas is ex- 
tending, and although there are other directions in which 
development seems not only desirable but possible, nothing 
appears to be done. We have dealt so fully in another 
page with the present position of the motor car industry 
that it is not necessary to say more than a few supple- 
mentary words here. In the application of heavy oils for 
the working of pleasure cars no progress has been made ; 
but some success seems to attend inventions in this line 
applied to motor vans. The steam pleasure car, how- 
ever, has come to stay, and we understand that M. Ser- 
pollet has succeeded in using kerosene with success as a 
fuel, instead of the much more costly and volatile petrol. 
The pleasure car of the present day is a very different thing 
from that of a few years back. Development has taken 
place mainly in France, where until recently there were 
scarcely any legal restrictions on the use of cars, 
which were run in away which, however excellent for 
the development of inventions, would have been quite 
intolerable, according to English notions, in this country. 
One of the crying wants of the day appears to be a 
satisfactory wheel for motor cars. The wear and tear of 
tires appears to be by far the most serious item of work- 
ing cost. <A highly elastic inflated india-rubber tire 
appears to be quite as essential to high-speed motor cars as 
it is to the ordinary bicycle. But for the ordinary car of 
moderate power and moderate speed it is not at all essen- 
tial, and we ean think of nothing more likely to extend 
the popularity of the car than a good wheel, sufficiently 
elastic, moderate in price, which could be used on all 
sorts of roads without danger of destruction. 

The prevention of smoke was throughout the past 
year a serious matter in London and other cities in Great 
Britain. The problem remains insoluble save under 
conditions which appear to be for the most part com- 
mercially impracticable. We are not speaking of small 
places where a few boilers are used, but of great installa- 
tions, more particularly those used for generating elec- 


tricity. Water-tube boilers are in much favour at such 
places. If they are fired by mechanical stokers with 
bituminous coal, the companies find themselves with 


monotonous regularity in the magistrates’ courts, paying 
heavy fines. If they are fired with Welsh coal, steam 
cannot be kept up, possibly because the mechanical 
stoker does not work well with thick fires. The old 
panacea of admitting air above the burning fuel serves in 
some degree to prevent smoke, but it also reduces the 
steaming power of the boilers. The water-tube boiler- 
inakers will have to take the matter in hand, and provide 
a remedy. The Lancashire boiler can be hand-fired 
without making “ fineable smoke,” and without reducing 
its steaming powers. As matters stand, the result of the 
crusade against smoke will be the disuse of the water- 
tube boiler. 

The use of oil fuel is extending. Recent discoveries 
in America promise to reduce the cost very considerably. 
We have described more than one successful experiment 
in the use of oil at sea. Indeed, for oil-carrying steamers, 
it appears to be not unlikely that liquid fuel will entirely 
take the place of coal in the near future. If it was avail- 
able at any price equivalent to about 20s. per ton for 
coal, it would go a long way to solve the problem of 
making steam without smoke in water-tube boilers. 

No notable novelty in railway working has been intro- 
duced during the past year; various devices for automatic 
coupling have been tried, as well as either-side wagon 


brakes, but nothing serious will be attempted in these | 


directions for some time. The number of accidents on 
our railways is so small that it seems difficult to imagine 
any combination of mechanism which can tend to reduce 
them. Railway travelling in Great Britain and Ireland 
is the safest in the world. In the United States, for 
exainple, concerning the admirable railways of which we 
are told so much, in the period 1889-1893 the passengers 
killed in train accidents was 0°192 per million of train 
miles, or 0°276 per million of passengers carried. The 
figures for the five years 1894-1898 were 0°081 and 0-131, 
showing a considerable reduction ; but if we compare 
these with the figures of Great Britain we have :— 
Passengers killed per million passengers carried, 1889- 
1893, United States, -276; United Kingdom, ‘036; 1894- 
1898, United States, °181; United Kingdom, :014. That 
is to say, about ten times as many passengers per 
million are killed in the United States as in this country. 
This immunity has to be paid for, and is paid for in 





various ways alike by shareholders and passengers. If 
we included the deaths on American railroads of persons 
run over, the disparity would be yet more enormous. 

During the past year no improvements save in matters 
of detail have been effected in refrigerating machinery. 
One new departure has resulted in a most disastrous 
accident ; no details have been made public about the 
matter, but we gather that it was a carbonic acid 
machine, and CO, has once more proved its untrust- 
worthiness. The principal makers of refrigerating 
machinery have been extremely busy. Nothing would 
be gained, we think, by publishing long lists of the names 
of ships and places supplied. Indeed, these lists as sup- 
plied to us this year by the various eminent firms making 
this kind of machinery have now reached unwieldy 
dimensions. 


ELECTRICAL ENGINEERING. 


The past year has been marked by decided progress in 
the branch of electrical engineering, and although it is 
probable that manufacturers’ profits have not been so 
high as in 1900, still, we believe that in the present year 
the demand for electrical apparatus will be much larger 
than in the past year. Until now the greatest capital 
cutlay in the United Kingdom has been for the pur- 
pose of supplying energy for electric lighting, but ere 
long the sums invested in the transmission of power 
for traction and industrial purposes promise to far exceed 
the former amounts. 

The generating stations for electric light are con- 
stantly increasing in magnitude, and in the metropolis it 
has been found necessary to erect very large stations 
in the suburbs to supply the existing generating stations, 
which although ranking a few years ago as some of the 
most important of their kind, have now become mere 
sub-stations ; several of them have now no steam plant 
at all, and the former plant has been replaced by rotary 
transformers. About two years ago the Kensington 
Company and the Notting Hill Company both felt the 
necessity for increasing their generating plant, and very 
wisely agreed to construct a joint central station of 
sufficient size to supply both series of distributing mains, 
while the engineers of the two companies became joint 
| engineers for the large station. At the station three-phase 
| plant is used, and electricity is generated at 5250 volts, 
| and by means of motor generators direct current is pro- 
| duced. 
| 
| 





At Fulham the new electricity station was opened last 
year, and produces alternating current at 3000 volts. At 
Beckenham the new station is supplied with a three-cell 
Horsfall destructor, and supplies current at 2000 volts. 
At Barnes the new station is close to the Thames, and 
supplies direct current on the three-wire system at 210 volts. 
At Ilford the supply to consumers is at 230 volts. East 
Ham, which ten years ago was a village, has now a 
population of 95,000, and has been the first of the metro- 
politan suburban municipalities to secure an up-to-date 
system of electric lighting and electric tramways. 
Battersea obtained its provisional order in 1896, and last 
year began to supply electricity to its ratepayers on the 
three-wire system at 230 volts. At Walthamstow the new 
electricity works were opened in September last, and 
Dowson gas plant is employed. There are at present 
two generators, each capable of serving 250 brake horse- 


power. Shunt dynamos are used, developing 460 to 550 
volts. In the provinces rapid advances have been made, 


and amongst many towns we may cite Luton, where a 
station was opened last July ; Peterborough, with its new 
direct-current system, at 400 to 460 volts; Southport, 
where an additional station has been erected, containing 
alternating-current plant of 8000 kilowatt capacity ; 
Wigan, with its three-wire system, with 230 volts for 
lighting, and 500 to 550 volts for tramways; Northwich, 
with a somewhat peculiar installation, originally intended 
to be driven by motor power from the river Weaver, but 
eventually arranged for Mond gas from Winnington, as it 
was found cheaper, costing only 2d. per 1000 cubic feet. 
The station itself has been built upon private property 
belonging to Brunner, Mond and Co. Keighley has 
also acquired a new direct-current station, and Heywood 
has made similar progress. A vast amount of work 
has been done in electric traction. The past year 
has seen the opening of the large central-power station 
of the London United Tramways Company at Chiswick, 
and the Hammersmith - Kew Bridge - Brentford, and 
the Ealing-Hounslow lines are in full working order, 
while the present year will see the opening of several 
additional branch lines. About 40 miles of track are autho- 
rised already, and 15 miles more were sanctioned by the 
House of Commons last year, while there are other pro- 
posed extensions which make the whole length 80 miles. 
This company is the pioneer in the western suburbs, and 
| the plant at Chiswick station is of two kinds. There are 
| two Allis engines, each driving two 250-kilowatt compound- 
| wound generators developing 500 volts for the lines near 
bee station, and also three-phase sets developing 5000 
| 





volts to supply the more distant parts. The London 
County Council have very large schemes in hand for 
surface tramways; for some of this work 372 tenders were 
| recently received, and we are glad to say that the tender 
| of Dick, Kerr and Co. was accepted, with Ferranti engines. 
| The tender comprised continuous-current generators and 
three-phase alternators, so that, although both American 
and German tenders were sent in, the entire plant will 
be of British design and manufacture. The Council are 
proposing to form connections between the north and south 
tramway lines, and the project, which at present appears 
to be receiving favourable consideration, is based upon the 
recommendation of two of the Council officials, the tram- 
way manager and the electrical engineer, who paid an 
official visit to the United States, and studied the system 
of tramway working in New York, Boston, and other 
| cities, and are in favour of shallow underground tunnels, 
immediately below street level, and accessible by a short 
tlight of stairs without lifts. This type of subway has 
| proved very successful in Boston, and is recommended 
| for use in the new street from Holborn to the Strand, the 





suggestion being that a surface tramway should be laid 
along the Victoria Embankment, with connection over 
the Westminster and Blackfriars bridges with the south 
lines; and also by the subway below the new roads to 
connect to the existing lines in Theobald’s-road. At the 
same time it is suggested that special subways should be 
constructed to accommodate electric light cables and gas 
and water mains, thus obviating the necessity for constant 
disturbance of the roadway. 

For portions of the new tramway routes it is proposed 
to adopt the conduit system, and a very ingenious form 
has been recently designei by Messrs. Kennedy and Jen- 
kin, the consulting engineers to the London County 
Council, and this has been tested at Camberwell. At 
Croydon the electricity works were started about five 
years ago, and the main section of tramway from 
Norbury to Croydon was opened in September last. 
Glasgow has set the United Kingdom an example in 
the matter of electric tramways, and numerous visitors 
to the Exhibition and to the Engineering Congress 
examined the vast power station with great interest, 
and found that although only formally opened last April, 
the receipts soon after exceeded £10,000 per week. There 
were, about July last, 44 route miles of double track open, 
and there will eventually be 75 route miles in use. We have 
already described the power station at Pinkston, with its 
Allis engines and Musgrave engines of 5000 horse-power, 
and Thomson-Houston alternators. 

In Nottingham the municipal tramway service has 
been extended, and in July last the branch from the 
Market-place to Bulwell was opened. The Corporation 
of the City of Manchester has increased its lighting 
and power stations, and has undertaken to supply, not 
only its own area of 20 square miles, but an outside area 
of 25 square miles also. Three-phase current at 6500 volts 
will be sent to sub-stations about one mile apart with 
rotary converters, and 420 volts is to be used for lighting, 
and 500 volts for tramways. The Newcastle-upon-Tyne 
Electric Power Distribution Company inaugurated its 
new power station in July last, and it is provided with 
three triple-expansion engines, each of 1400 horse-power, 
and three-phase current at 5500 to 6000 volts is pro- 
duced at 40 cycles per second. 

In the electric railway branch of the industry much 
has been done, and still more will be done in the early 
future. The City and South London Railway has been 
extended, and it is now possible to go from Clapham 
Common to the Angel at Islington. In New York the 
rapid transit system is to be run in shallow subways ;. 
the Manhattan Electric Elevated Railway has a central 
station supplied with eight 8000 horse-power generating 
sets of three-phase type delivering current at 11,000 volts, 
which is transformed to direct current at 625 volts, and 
supplied to the third-rail contact ; the boilers are upon 
the ground and also first floor. The arbitration concern- 
ing the system of supply for the Metropolitan and 
Metropolitan District Railways has been concluded, and 
direct current is to used, so that at present we shall not 
see the Ganz system installed in London, as was desired 
by one of the companies. 

High-speed electric railways have been brought for- 
ward, and the Behr mono-rail scheme is already sanctioned 
for the Liverpool and Manchester line. A paper upon a 
German type of car was read at the Glasgow Congress, 
and since the date of the paper experiments have been 
made upon the Berlin-Zossen military line, current at 
10,000 volts has been employed, and a speed of 160 kiloms. 
(99:4 miles) per hour has been attained. A scheme is 
proposed for building an electric line for direct passenger 
service between London and Brighton, the distance to be 
covered in 32 min., and the London and Brighton Rail- 
way Company has recently appointed consulting electri- 
cal engineers, while other main line railways are also con- 
sidering schemes for dealing with heavy main line traffic. 
In the Isle of Thanet an electric light railway has been 
opened, and now connects Margate, Broadstairs, and 
Ramsgate, the distance being 11 road miles. 

A curious electric railway at Elberfeld-Vohwinkel was 
opened by the German Emperor and Empress last 
February. The cars are suspended from the bottom boom 
of a deep girder, and the track crosses a river. Until 
recently the overhead conductor was practically the only 
system in general use for surface tramways, but now 
there are many rival schemes. We have already referred 
to the new design of conduit adopted by the London 
County Council, but there are now in use combined 
systems of trolley and conduit in various cities, In 
Buda Pesth, Berlin, and Brussels the side slot only is 
allowed, while in Lyons, Nice, Bordeaux, &c., the centre 
slot is used. A surface contact has been introduced by 
the Schuckert Company which reminds one of the Lineff 
system experimented with years ago at Chiswick, while 
there is a mechanical surface contact which we believe 
is not yet in practical use. 

A few years ago Great Britain exported a great amount 


of engineering material to the United States, but 
now the traffic is reversed. Still, we are glad 


to see that the Americans are rapidly establishing 
works in this country and employing British labour. 
American advices say that Mr. Pierpont Morgan is ar- 
ranging to merge the Westinghouse Electric and Manu- 
facturing Company of Pittsburgh andthe General Electric 
Company, with a capital of nearly fifty million dollars. 
The two companies have branches in England, France, 
and Germany, which will also pass into the hands of the 
central organisations. The Thomson-Houston Company 
has built new works at Rugby, but perhaps the most 
astonishing development has been made upon the Trafford 
Park Estate, in Manchester. This estate, about three miles © 
long by 14 miles wide, promises to be covered ere long 
with vast manufacturing concerns, of which many are 
occupied in the electrical industry. The Westinghouse 
Company has purchased 100 acres and has erected large 
works; also Electromotors, Limited, and other companies ; 
while the English Manufacturing Company opened 
works at Preston only about eighteen months ago. The 
enterprise shown by the Trafford Park Power Company 
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is very promising. It is going to light the whole 
area—streets and houses—and also the docks and ware- 
houses of the Manchester Ship Canal. The boilers will 
be fed by Mond gas, and the gas is also to be supplied to 
the workmen's dwellings for gas stoves and cooking, so 
that we may see a great hive of industry which is also 
quite smokeless, and so prove a lesson for the metropolis. 

The automobile industry is now making fair progress 
in this country, but as yet the electric automobile does 
not appear to have proved very successful. The cabs put 
upon the London streets were speedily withdrawn, and 
in Paris a large capital was sunk in the construction of 
a generating station, and the equipment of sixty electric 
landaus, which have all been withdrawn. On the other 
hand, there are isolated instances of successful runs, as, 
for example, the Krieger car, which ran from London to 
Southsea in November last with a consumption of 
36 units; and a car weighing 8 ewt., which ran from 
London to Brighton—53 miies—with one charge; while 
in November last, at the New York Automobile Show, 
seventy electric carriages were exhibited. Some of the 
Waverley cars are so designed that the motors act as 
dynamos in descending hills. The chief difficulty seems 
to be the weight of the battery, and we are anxious to see 
what results will be obtained with the new Edison 
battery, consisting of thin steel plates, with briquettes of 
a finely divided compound of iron and flakes of graphite. 
With respect to electric lamps, the Nernst lamp promises 
good efficiency, but isnot yet upon the market, so far as we 
are aware; twelve lamps were switched on at the Glasgow 
Exhibition last September by Lord Kelvin. The Rasch 
are lamp, with electrodes of refractory materials similar 
to those used on the Nernst lamp, appears very promising ; 
while the Crawford-Voelcker incandescent lamp is state | 
to give satisfactory results with a carbide filament and 
a bifureated glass bulb to obtain better insulation. The 
Cooper- Hewitt electric vapour lamp, exhibited at Columbia 
University, has a column of rarefied vapour, and is said to 
give 1 candle-power for about 0°5 watt in sizes of 500 
candle-power. The new National Physical Laboratory has 
been installed in Bushey House, and the staff appointed. 

The Finsen lamp, for treatment of lupus, has given 
good results; but recent improvements have greatly 
curtailed the length of exposure necessary. 

Two great exhibitions have been held last year, both 
notable for the electric apparatus shown ; that at Glasgow 
yielded a profit of about £100,000; while the Pan- 
American at Buffalo was, we believe, not financially 
successful. 

Several large power schemes are approaching com- 
pletion in the United States, and Canada, and notably that 
at Massena, on the St. Lawrence, with seven generating 
sets, each of 5000 horse-power; and the Niagara plant 
on the Canadian side, of which the foundation-stone was 
laid a few months ago. 

Wireless telegraphy has made considerable advances, and 
the Slaby-Arco system is stated to be giving good results in 
the German navy. The Guarini apparatus has been tried 
satisfactorily in an experimental manner between 
Brussels, Mechlin, and Antwerp; but by far the most 
surprising results are those stated to have been obtained 
in signalling the letter S from the Lizard to Newfound- 
land by Mr. Marconi himself. 


GAS SUPPLY. 


The gas industry commenced the past year under | 


rather dispiriting influences, arising out of high cost of 
coal and other materials. The selling price of gas 


naturally follows the larger fluctuations in the cost of | 


coal, though somewhat tardily, and a high selling price 
acts, ceteris paribus, as a powerful check to consumption. 
The latter part of the year has witnessed the beginnings 
of an improvement in gas business, consequent on a 
return to prices little above those which obtained prior to 
the past great advance in the cost of coal. But the 
actual figures for the consumption of gas during the last 
half of 1901 are not yet generally available, and, on 


regarding, in accordance with our usual practice, those | 


for the twelve months ending June 30th, we find evidences 
of stagnation in an industry which had shown almost 
uninterrupted advance during the preceding decade. 
Throughout the metropolitan districts gas was 6d. to 7d. 
per 1000 cubic feet dearer than before, representing an 


advance in price of rather more than 17 per cent. in the | 


case of the Gas Light and Coke Company, and of 


28 per cent. in the case of the South Metropolitan | 


Gas Company. As, however, the advance in the 
retail price of coal in London in 1900 was even greater, 
gas became relatively cheaper as fuel than before, 
and thus indirectly its use for cooking and heating 
purposes was extended by reason of the dearness of coal. 
But at the same time the more economical methods of 
using gas for lighting spread rapidly, and combine 1 with 
praiseworthy efforts to avoid waste in all directions on 
the part of the consumer, tended to prevent any general 
rise in the consumption of gas. 

Thus the twelve months ending June 30th last showed 
an actual decrease of 2°72 per cent. in the amount of 
gas sold by the three metropolitan companies as com- 
pared with the amount sold in the preceding twelve 
months. The Gas Light and Coke Company suffered 
most severely, as it experienced a decrease of 5°06 per 
cent., while the South Metropolitan Gas Company 
secured an increase of 1°35 per cent., and the Commer- 
cial Gas Company an increase of 0°66 per cent. The 
nominal illuminating power of the gas supplied was in all 
cases the same, 7.e., 16 candles, yet the prices charged 
ranged from 2s. 8d. per 1000 cubic feet in districts lying 
south of the Thames to 3s. 5d. in the Gas Light and 
Coke Company’s district north of the Thames. The 
great disparity in the prices undoubtedly offers an ade- 
quate explanation of the unequal progress of gas con- 
sumption on the two sides of the Thames, and emphasises 
the urgent need of such reforms in the management of 
the Gas Light and Coke Company as will admit of a 
great reduction in the price of its gas. 


The period to which these figures refer is the last one in 
which the returns of gas sold by the three metropolitan gas 
companies will rest on an equal basis, for, from July Ist last, 
the reduction in the nominal illuminating power of the gas 
supplied by the South Metropolitan Gas Company to 14 
candles was made in accordance with the powers obtained 
by that company in its Act of 1900. The Commercial 
Gas Company is now promoting a Bill to empower it to 
make a similar reduction of illuminating power. Having 
regard to the requirements of the typical gas consumer 
at the present time, an increase of about 74 per cent. in 
the amount of gas sold may be fairly expected as the 
result of this reduction alone, and this, coupled with the 
normal growth of the South Metropolitan Gas Company's 
business, ought to give an increase of upwards of 15 per 
cent. for the six months just ended, as compared with 
the corresponding six months of 1900. But as the actual 
illuminating power has been more nearly 15 than 14 
candles, we do not anticipate that quite so large a growth 
in consumption will be found to have taken place. 

Turning to legislative work in 1901 affecting the metro- 
polis, the South Metropolitan Gas Company obtained 
additional capital powers, and authority to purchase the 
works an property of the Gas Light and Coke Company 
lying south of the Thames, subject to provisos as to the 
application by the latter company of the purchase money, 
to be defined in a subsequent Bill promoted by that 
company. The Gas Light and Coke Company had, 
earlier in the year, had to submit to the with- 
drawal of a Bill to empower it to raise additional 
capital, in consequence of vigorous opposition in the 
House of Commons. Evidently no application from 
this company will be entertained by Parliament 
unless it gives assurance of greatly reduced charges for 
gas, and incidentally of better administration. In 
addition to the Bill of the Commercial Gas Company 
already mentioned, there is also another Bill, promoted 
by the South Metropolitan Gas Company, to be dealt 
with this session. It relates primarily to the purchase of 
certain lands, but also proposes to repeal the sections of 
certain metropolitan gas Acts referring to the testing of 
gas for illuminating power and purity, and to substitute 
for them the provisions of the Gasworks Clauses Act, 
1871, supplemented by some special clauses. A slight 
increase is proposed in the limit to the amount 
of sulphur compounds in the gas—a_ retrograde 
step which can hardly be folerated by consumers. 
Reduction of the illuminating power of gas can be com- 





cheapening can really compensate the consumer for the 
presence of a greater amount of the highly deleterious 
sulphur compounds in the gas he burns in his dwell- 
ing rooms. Moreover, the cost of thorough sulphur 


vision, is so small as to be negligible to the individual 
consumer. Certain facts, however, which came to light 
at a recent meeting of the London County Council seem 
| to indicate that the real desire of the South Metropolitan 
| Company is not so much to raise the limit to the amount of 
| impurity in the gas supplied as to evade efficient control of 
its quality, as now exercised by officers appointed by the 
Board of Trade. The London County Council may, of 
course, be trusted to offer vehement opposition to this or 
any other measure promoted by the company ; but unless 
they obtain better technical aid than they have had on 





other quarters for any effective opposition which may be 
offered to the Bill. 
The trend of gas legislation indicated by these metro- 
| politan Bills is to be observed also in the provinces. 
There is a general tendency on the part of gas undertakings 
to offer to supply gas of lower illuminating power for the 
same—or a slightly reduced—price as formerly, ignoring 
the fact that the reduction in quality is a serious dis- 
| advantage to the consumer unless compensated by a 
considerable reduction in price. The supercession of the 
| batswing, fishtail, or argand burner, by the mantle, renders 
| the use of cheap gas, even of low illuminating power, not 
only possible but popular. However, the advantage 
| to the makers is more imaginary than real, unless they 
| are prepared to discard wholly the present manufacturing 
1 
| 
| 
| 





methods, and to substitute for them carbonisation of coal 
| in bulk, supplemented by a judicious applieation of the 
water-gas process; and as yet no existing gas under- 
taking has proposed to take such a step. The passing of 
| the Mond Gas Act during the past year cannot fail, how- 
| ever, to direct the attention of gasworks authorities to 
| the possibility of an_ effective competition being 
| instituted in respect of supplies for fuel purposes. 
| Hence they may be led to entertain seriously the 
| 
| 


radical changes of methods of production which would 
| make their own commodity, price for price, second to 
none as a fuel gas. It may be safely averred that the next 
important fuel gas Bill will not contain the Mond Act pro- 
visions, to the effect that the gas is not to be supplied for 
lighting by incandescence, and existing gas undertakings 
will then no longer be able to pursue serenely the manu- 
facturing methods of the past century. 

The slight set back which the rise in the cost of coal 
caused to gas consumption in the country is undoubtedly 
merely temporary, and will be followed by a correspond- 
ingly greater advance. The future of the gas industry 
was never more promising, but gas engineers must be 
prepared to welcome the great changes which are 
certainly now impending in gasworks procedure. The 
incandescent system of lighting is not yet fully appre- 
ciated in this country, largely owing to the gross mis- 
conduct of business by the Welsbach Incandescent Gas 
Light Company, recently exposed by the independent 
advisory committee appointed to investigate its affairs 
and position. When this company’s ways have 
ceased to trouble would-be users of the system, a great 
increase in its application will be witnessed. 

Inportant extensions of gasworks are in progress in 
many important centres, while at Glasgow and Edin- 
burgh entirely new works are in course of construction 
on a very extensive scale. 





pensated for by an adequate reduction in price; but no | 


urification, if carried out un’er good technical super- 
ta) 


similar occasions of late years, the public must look to | 


| The International Engineering Congress at Glasgow 
| in September afforded an opportunity for the reading and 
| discussion of a number of excellent papers on gas manu. 
facture, but the annual meetings of the Gas Institute 
and the Institution of Gas Engineers were this year com. 
paratively unproductive of good technical literature. Aj] 
these gatherings were completely eclipsed in magnitude 
by a meeting of gas engineers at Vienna in June, under 
the auspices of the German and Austrian Unions of Gay 
and Water Engineers. 

Exhibitions of gas apparatus have been held at Vienna, 
Glasgow, and the Crystal Palace, but they have been ona 
comparatively insignificant scale. That at the Crystal 
Palace remains open until the 11th inst. 


WAR MATERIAL. 


The development and progress of war material during 
the past year have perhaps been more noticeable as re- 
gards the land service than that appertaining to vessels 
of war. This has, at any rate, been most observable in 
our own country and in the British Empire generally, 
where the all-absorbing feature of the South African war 
has for the time being diverted interest and attention, 
usually bestowed upon the more popular element of naval 
warfare, to the affairs of the sister service on shore. At 
the same time an enormous amount of quiet development 
has taken place in the modification of ordnance, mount- 
ings, and armour plates, both for naval and military pur. 
poses, although the changes on board ship have not been 
of so drastic a character as those in course of operation 
for the coast, siege, and field services of our army. 

During the year 1901 energetic steps towards the im- 
provement of our coast defences, upon the shores of the 
United Kingdom and in the Colonies and at our coaling 
stations, have been taken inhand. The old obsolete 9in., 
10in., and 38-ton muzzle-loading guns, which disfigured 
the coast batteries at Portsmouth, Plymouth, Pembroke, 
Chatham, Dover, Portland, Sheerness, Cork, Gibraltar, 
Malta, and many other places, have been sent back to 
Woolwich Arsenal to be broken up, buried locally in 
order to get rid of them, or otherwise disposed of. Those 
no longer required at Gibraltar have been utilised as 
bollards for securing cables around the docks now in 
course of construction, some especially large and heavy 
guns being buried, muzzle downwards, at the dock en- 
trances, between which chains can be suspended in time 
of war to prevent the entrance of torpedo boats. These 
| antique relics have been replaced by powerful 9°2in., 
| 6in. quick firers, and 4°7in. quick-firing guns of the 
| latest pattern, all of which are associated in groups 
|of two guns, with observing stations and _ position 
| finders, the ares of training they cover being laid 
out on “plains,” in half-mile squares, over which the 
|} instrument works. It is true that several of the com- 

pleted forts are still fitted with a proportion of the old 

|10in. or 38-ton guns; but these will be replaced by 
weapons of greater power as rapidly as practicable, and, 
in the meantime, those in very important positions are 
| already supplemented by a ponderous armament of 12in. 
| breech-loading guns of recent pattern and by quick-firers, 
| so that entire dependence need not be placed upon the 
| older ordnance. The number of 6in. quick-firers which 
| has been mounted this year has been very large; and 
| although the 9°2in. guns have not been placed in position 
with quite so remarkable a rapidity, it being obviously a 
| much more arduous task to complete so heavy a mounting, 
| yet a fair number is in readiness, many are in hand, much 
of the ironwork being on the spot, and most of the 
required implacements, extensive as they are, have been 
prepared. A complete network of 12-pounder and 
7-pounder quick-firing guns has been placed in com- 
manding positions around the interior entrances to each 
of our naval ports, these being provided with armoured 
shields and parapets, so many as thirty-six guns being 
appropriated for a single entrance. The search-light 
system has been also largely extended at all naval centres, 
both at home and abroad. Each sea fort or battery is 
now supplied with its own engine and dynamo, two 
search-lights being provided in every case, so that the 
area of water in the vicinity of the positions may be fully 
illuminated. For ten days during the naval manwuvres 
of this year attempts were made by cruisers and 
destroyers to effect an entrance at night into certain 
selected ports without being observed, but they were 
entirely unsuccessful, although the nights were dark and 
overclouded. 

Considerable changes have been made in the material 
of war for land service in other ways during 1901. A 
powerful siege train is in process of development at the 
Royal Arsenal, Woolwich. Twelve batteries of 4°7in. siege 
guns—72 in all—are well on towards completion. These 
are mounted upon steel siege carriages with trunnions 
resting in only one set of trunnion holes, both for firing 
and travelling. The carriage is not nearly so heavy as 
might be expected, for the trail can easily be lifted by 
two gunners, but recoil is amply provided for and 
absorbed, as there is a broad and powerful spade beneath 
the trail, controlled by two immense cylindrical springs, 
upon the system invented by Sir George Clarke, which 
prevent the gun running back. The six 4°7in. guns 
sent out to South Africa in 1900 were mounted on 
obsolete 40-ton siege carriages of very cumbrous pattern, 
and this probably accounted for one of them having 
fallen into the hands of the enemy for a time. - In addi- 
tion to these guns-other batteries of the siege train are 
being turned out with the utmost rapidity, a vast num- 
ber of 5in. and 6in. breech-loading howitzers being 
already completed, and a still greater number, in various 
stages of manufacture, to be seen in the many lathes, 
boring and rifling machines of the Royal Gun Factories 
at Woolwich. The 5in. howitzer is short and stumpy, 
and, with its carriage, very easily manipulated; but the 
6in. howitzer is a very different weapon, requiring a siege 
carriage of great weight and solidity to retain it im sitw 
when fired with full battering charges. Both consist of 
two entirely distinct portions, the chase being like that of 
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an ordinary gun, but the breech slides within a cylindical 
cradle, being guided in its movement by two projecting 
feathers, one on either side, working in deep feather 
wedges cut within the cradle. The cradle is controlled 
during recoil and run out again into the firing position 
by hydraulic pneumatic buffers. 

“The bursting charge for the shell of all of these siege 
guns consists of lyddite, an explosive about which we 
will say afew words. It is undoubtedly extremely 
sensitive, and, as such, must be of little value in the 
attack upon armour-plated vessels, as a shell striking an 
armoured portion of a vessel would explode upon the 
outside, however thin that armour might be, and probably 
leave the armour and ship almost intact. This was the 
case with the lyddite armour-piercing 6in. shells fired 
at the Belleisle. We are now, however, dealing with 
the action of lyd ‘ite when used for siege train purposes 
on shore. The reports which have reached us recently 
from South Africa are somewhat startling. The sensitive- 
ness of lyddite only makes itself apparent when the shell 
is fired against a rocky surface, or against buildings con- 
structed with the greatest solidity, and of stone. Against 
brick or sun-dried mud erections it is useless to fire a 
Jvddite shell, as the bursting charge will not explode, 
although the action of the fuse or destructor may open 
out the walls of the shell. Thousands of the lyddite 
shells which were firel in South Africa into hollows, 
which contained a surface of mould or clay, were subse- 
quently found in an unexploded condition, some with the 
lvddite flaming and smoking only out of the fuse holes, 
and others with the explosive burning away harmlessly 
in hollow fragments. But the effect of lyddite was found 
to be very different where the shell struck a hard sub- 
stance, such as a rocky kopje, many of these being of the 
hardest and toughest syenite in North Natal. When 
this took place the “ detonation ” of the lyddite explosive 
bursting charge was absolutely perfect, and of the most 
destructive character; and the effect produced almost 
incredibly extensive for a considerable distance around, 
so that no human being or animal could have lived in its 
vicinity. We were shown large slabs of tough syenite liter- 
ally torn from the rocky surface of kopjes, being specimens 
taken in situ after a bombardment by lyddite shells. We 
cannot but feel, therefore, that the action of lyddite is of 
so capricious a character that it is possible we may have 


been somewhat too ready to introduce it into both | 





services, as success with it is only compatible under very | 


limited conditions. This is also the opinion of explosive 
experts in the United States. 
Lord Roberts has made his influence felt in the world 


of war material by the introduction of a greatly improved | 


breech-loading mountain gun during the past year. This 
is a 10-pounder of 2°75in. bore and of considerable length, 
weighing rather over 3} cwt. It is a screw gun, 
separable into two portions, one of which can be carried 
on a pack animal. 


bursting charge of the common shell can be increased to 
a very appreciable extent. 
in the recent Tirah campaign, hundreds of thousands of 
rounds from mountain guns were fired at the enemy 
behind stone schanzes without any result of importance 
being effected. A very large number of the new 


of them are in an advanced stage of completion. 

It is needless to say that the Royal Carriage Depart- 
ment has been working at high pressure during 1901. 
Countless field carriages, limbers, and limber boxes of 
most elaborate construction, so as to carry with impunity 
the modern high explosive shells—the sides, bottoms, and 
tops being carefully cushioned, to avoid undue shock in 
travelling—have been and are being turned out with the 
utmost rapidity. The turning out of wheels by copying 
tools and hydraulic rams placed in a radiating position 
around the prepared pieces—even the pressing of the 
steel tires around the finished wheels being accomplished 
by a powerful hydraulic press—is the work of minutes 
instead of hours. A vast park of water-carts is also 


being accumulated to replace the insanitary and ineflicient | unds v 
| unfused armour-piercing shells were fired through tem- 


old wooden water barrels on wheels which have dis- 
graced our armies for over one hundred years. Many 
hundreds of the new carts have already been sent out to 
South Africa, and are proving to be of great use in pre- 
venting the bad effects which have been produced by the 
troops drinking impure water. It will hardly be credited 
that at the battle of Tel-el-Kebir the forces of Arabi 
were provided with excellent zinc water tanks slung 
upon the sides of camels, whilst the British troops 
had only the old obsolete wooden water barrel. And 
these were the articles of equipment despatched to 
South Africa at the breaking out of the war, when clean 
water was of such vast importance for the health of the 
troops. The new water cart is of galvanised iron, with 
a curved top, over which a padded canvas cover is 
secured, to prevent the water becoming unduly warm by 
the sun. They are furnished with filtering apparatus, so 
as to deliver the water clear and good, as far as is pos- 
sible, and a fine circular sieve is supplied to be fixed upon 
the top of the tank of the water cart, through which the 
water passes when the tank is being filled, and thus mud 
cannot pass in to accumulate in the bottom, as was the 
case with the old wooden carts. 

Both land service and sea service 9*2in. guns are now 
being fitted with the long single-movement breech levers 
originally introduced for the 12-pounder quick-firer in 
1893 by the Elswick firm, and subsequently extended to 
4°Tin. and 6in. quick-firers, as well as to the 7°5in. naval 
guns) decided upon in 1901. 


It will be remembered that, | 
| gradually. 
| thicknesses of plates down to 4in. with great success. 


The difference between a 7-pounder | 


and a 10-pounder is, of course, very substantial, as the | ; i 
| plates or projectiles have occurred during 1901, but the 


| of 23-knot cruiser has side armour 4in. thick right away 


10-pounder mountain guns is now in hand, and many | forward from the after bulkhead to the bows. 


| tured by Sir W. G. Armstrong, Whitworth and Co., were 
| fired at with armour-piercing projectiles from a 4°Tin. 





But the 9°2in. gun has a} 


“ys | 
cross double handle to the long lever, so as to facilitate | 
the employment of two men in the opening of the | 


breech, should the breech block adhere too firmly. Such 
might, we imagine, possibly take place, for the obturator 
clings very tightly to the interior of the chamber; and 
with the breech gear that appertains to the single- 
movement lever there is no automatic extractor for 
releasing the obturator from its seat, as in the ordinary 
12in. and 9°2in. breech gear having a revolving balanced 


' of the dark companion. 
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lever or hand wheel. Altogether we are inclined to 
prefer the revolving balanced lever for the 9°2in. gun. 
With its latest pattern the breech can be opened and 
closed in seven seconds, and that appears to be quick 
enough. Moreover, the long single-movement lever of | 
the 9°2in. gun is very long, and when swinging out to | 
the right would be in the way of the gun’s crew. 

The whole of the new guns in process of manufacture, | 
from 12in. to 12-pounder, are now being fitted with the 
Vickers-Maxim breech screw. In the 12in. and 9-2in. | 
calibre twelve spaces of varying depths are continued, 
nine of these being threaded, forming three steps out of 
each section, and three are smooth. The guns of 7}in., 
6in., and 4°7in. calibre have nine spaces, six of which 
are threaded at two different heights, and three are 
smooth. In the 12-pounder gun there are six spaces, four 
being threaded and two smooth. The wiring of the 
latest guns is immensely improved in its details. The 
steel wire or tape is of the same width and thickness, but 
it is better and more evenly made, and fits absolutely, as 
it is laid over the prepared surface of the tubes, so that, 
when passing the hand over a wired surface it 
appears to the touch to be perfectly smooth. Much 
greater pains are taken now in laying on the wire, it 
being hammered or tapped gently at the edge when not 
adhering closely. At the end of each wired portion a 
copper or steel ring is temporarily bolted on to keep the 
wire in its place, unless the latter is laid within a broad 
shallow space with a flange at the end, as is always 
carried out if practicable. The wiring machines are 
made by Easton and Anderson, and are much 
simplified now, travelling along a bed at the side of the 
slowly revolving gun by means of a revolving shaft 
with worm and gearing, the wire being merely drawn out 
through a lubricating feed-box, after being nipped by the 
pressure of a lever and weight creating a resistance of 
nearly 50 tons to the square inch. 

A lamentable event recently occurred on board the 
toval Sovereign battleship, causing death or serious 
injury to a number of officers and men. It appears to 
have been one of those inexplicable accidents over which 
we have practically no control. A miss-fire occurred 
during the firing of one of the 6in. quick-firing guns. 
After the usual lapse of time allowed for the chance of 
its being a case of “hang fire,” the breech was opened 
and a fresh primer inserted. Just as the breech was 
being closed a second time the charge exploded, and the 
breech screw was blown out, killing or wounding nearly 
all around it. We understand that the opinion of prac- 
tical gunners is that the charge was actually ignited in 
the first instance, but that it hung fire for a much longer 
time than that ordinarily anticipated to be possible, and 
exploded just before the breech was safely closed. It is 
actually stated that a“ hang fire” has been known to 
last for several minutes, but we cannot vouch for the 
truth of this statement. 

No very startling events in the manufacture of armour 





production and the improvement of plates has progressed 
The cementing system is now applied to all 


This is a matter for satisfaction, as one of our latest types 


And we 
are told that three 4in. non-converted plates manufac- 


gun in April last, but that the maximum penetration was 
only just over lin., and when the plates were taken 
down they were found unmarked at the back! Trials 
with 6in. plates had also given excellent results. 

Some recent papers read before the American Society 
of Naval Architects and Marine Engineers give interest- 
ing information as to the effects of experiments made 
with the new explosive “ D” and maximite, in order to 
ascertain which was the explosive best suited for the 
bursting charge of a shell intended to pass through an 
armoured plate without exploding, but to burst on the 
inside. Eight rounds with these two explosives in 


pered and other steel plates, varying in thickness from 
lin. to 3in., without exploding the bursting charge. This 
was most remarkable, and shows a vast improvement 
upon the behaviour of lyddite, which invariably explodes 
outside. 

We must not close this summary without saying a 
word as to the experiments recently held at Okehampton 
to test the value of the new German 15-pounder field 
guns, which were purchased by the War Department in 
March last. We understand that the reports upon the 
firing are very satisfactory, both as regards the range and 
accuracy of the gun itself, as well as to the complete 
absorption of the difficulties appertaining to recoil; but 
that many of the carriages and more of the wheels have 
come to grief. 


CHEMISTRY. 


The most notable work in the domain of pure chemistry 
during the past year is that which has been done in the 
slow pursuit of those bodies termed radioactive, which 
are distinguished by their power of emitting radiant energy 
without obvious source of replacement. The general 
tendency of the work, so far as its chemical side is con- 
cerned, is to discover associated with some well-known 
element such as barium, uranium, or thorium, a dark 
companion influencing the properties of the visible and 
parent body, and very difficult to separate. It cannot 
be said that satisfactory separation has yet been made, 
but the search continues, and is being urged with all the 
acumen and diligence of a whole band of able experi- 
menters. Meanwhile the subject is so fascinating that 
it is has led to several significant speculations. The 
most fundamental for the chemist is the hypothesis, not 
new but revived, that the divergence of atomic weights 
from whole numbers is due to the presence in the sub- 





stance, purified with full precautions, of some fractions 
Since the days of Prout the idea 


that the atomic weight of every element when referred 
to hydrogen as 1 is a whole number, has commended 
itself to many chemists, and these or their intellectual 
descendants seize upon the notion that the discrepancies 
which have been observed, and are undeniable, may be 
explained by the association of foreign and obscure 
elements with those which are well ascertained. Un- 
fortunately for this view, it is a fact that the values most 
nearly approaching to whole numbers are obtained 
when the standard taken is O = 16, and we know on 


| irrefutable evidence that if 0 = 16, H is sensibly greater 


than unity. If all atomic weights now received are 
falsified to a small extent by the presence in each of the 
supposed elements of a dark companion, it is hardly 
probable that the nature and quantity of their impurities 
would be throughout so nicely adjusted that the values 
would conform when another and more arbitrary standard 
is chosen. The only alternative is to suppose that there 
is a lurking impurity in oxygen or in hydrogen, or in both 
these bodies. In view of the oversight, enduring for a 
century, of the numerous impurities in atmospheric 
nitrogen, it would be rash to enter a direct denial, but the 
probability is much smaller, and the burden of proof rests 
wholly on the upholders of neat numbers. 

The discovery of new elements and the splitting of 
those which are established has naturally occupied 
chemists during the past year, but without great result. 
The possible co-existence of a difficultly determinable 
body with one which is well known is not confined to the 
cases cited above. Baskerville and Brauner have inde- 
pendently announced the occurrence of an element 
associated with thorium, but the evidence yet published 
is inconclusive, and the two explorers have in the mean- 
time disputed the question with some show of heat. The 
matter is of high interest and we await further data, 
those now available being far from convincing. Of new 
elements pure and simple, we have but one—Europiuin— 
so called by its discoverer, Demarcay. It is a metal of 
the rare earth group, akin to Samarium, and still less 
defined. There is a certain happy hunting-ground among 
these rare earths which reminds one of a similar field 
in organic chemistry. In the one a few lines in the 
spectrum, in the other an iodine determination—the 
atomic weight of iodine being high—are used to settle a 
question which needs rigorous analytical research. This 
attitude is pernicious, and should be discouraged. It 
runs counter to the great principle underlying all sound 
scientific work, and beautifully enunciated by Pasteur, 
who was no pedant. He laid stress on the necessity of 
taking all possible pains to disprove one’s own conclu- 
sions; thereby a great deal of trouble is saved for one’s 
critics, and incidentally the cause of real learning is 
advanced. 

A notable new salt, potassium perselenate, KSeO,, a 
body analogous to the persulphate and prepared in 
similar manner by electrolysis of the less oxidised com- 
pound, has been obtained by Dennis and Brown. 
It is possible, but not quite so probable, that a pertellu- 
rate may be prepared, and the experiment is worth 
trying. It is nice to get things symmetrical. Tellurium 
itself has not been neglected. Its correct atomic weight 
is still disputed, and means for its examination are now 
more readily to hand because it has become an article of 
commerce. Tellurium, which is a heavy, highly crystal- 
line, metallic-looking substance, is not a metal, but a 
congener of sulphur. It has hitherto been regarded as a 
chemical curiosity, but now can be obtained in quantity 
from the anode sludge produced in the electrolytic refin- 
ing of crude copper. There is no difficulty in isolating it, 
but the practical question is what to do with it when 
obtained. Perhaps few realise how many materials have 
never found a large use in the arts, although relatively 
abundant and cheap. Molybdenum, titanium and iodine 
may be cited as examples. There is a field for inquiry 
and experiment here. 

Dewar’s work on the properties of hydrogen at low 
temperatures continues. He finds that the melting point 
of this element is 16 deg. absolute, and that the lowest 
temperature reachable by the use of hydrogen is 13 deg. 
absolute. If a lower temperature is to be attained it must 
be by the employment of helium, which has not yet been 
liquefied. The absolute zero still evades us, and there is 
no special reason to suppose that anything particular will 
happen when we get there. The true interest lies in the 
behaviour of well-known substances at the low tempera- 
tures which have been reached in these researches. It 
is also fair to include the feeling of triumph in doing that 
which was thought impossible. The “ permanent” gases 
have disappeared with the alcohest fluorine. 

The application of all these things to every-day needs 
is not yet, but it will come. Meanwhile we must record 
minor achievements. There has been a substantial 
advance in electro-chemical industries. Alkali, bleach 
and chlorate are being made electrolytically in ever- 
increasing quantities. Old industries are extending and 
new industries are being started. Graphite is being 
manufactured by Acheson, and we may hope to see the 
natural product, which is apt to be gritty and impure, as 
obsolete as natural alizarin; it is already, like natural 
indigo, obsolescent. An electrical process has been 
devised for preparing baryta, hitherto made by a tedious, 
roundabout, and expensive chemical method. There is 
a considerable trade in this chemical, and managers 
of the old process are rare and at a premium; they 
are likely soon to be quoted at a discount. 

Everyone knows that there has been an arsenic scare 
in this country. Its source has been traced, and the 
likelihood of a repetition is but slight. Meantime it has 
been useful in turning the analyst’s attention to the best 
means of detecting this poison in complex organic sub- 
stances, such as beer or malt. The good sense of 
chemists at large has discountenanced the view that any 
dietary product containing a minute trace of arsenic is to 
be ruled out as toxic. Some discrimination is neede}, 
In the old days toxicologists—especially the French kind, 
who were remorselessly logical—consumed the whole of 
a corpse in a chaldron, and if they obtained indication of 
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success, 
modern 
practitioner are less wholesale, and perhaps more just. 
It is a fact that in a sufficient quantity of material one 
can, with proper care and skill, hunt down many elements 


arsenic, endeavoured, with gratifying 
The methods of the 


a trace of 
to hang the accused. 


not generally supposed to exist therein. Lithium, for 
example, can be detected with certainty in London 
water; no one, however, thinks of using this source as a 
spa for gout. 
aid in avoiding like errors. 
of the lead glaze regulations in the pottery trade. 


Much the same may be said 


excellent people who would not recognise the substance 
unless it were in the form of a pipe. The Home-oftice 
has played up to this attitude, and under the guidance of 
eminent chemists, totally ignorant of practical conditions, 
has arrived at very sage conclusions. The pottery 
makers, on their side, have pointed out with much 
eloquence, that if there is one thing more than another 
conducive to robust health, it is a copious diet of lead. 
Evidently there is sad exaggeration on both sides. 
The handling of lead compounds in itself is in- 
nocuous; the exhibition of lead as a condiment to 
food is most injurious. The remedy lies not in rigid 
restrictions of the constituents of glazes, but in the 
adoption of plain measures for healthy work, and, above 
all, for cleanliness—compulsory if it must be. As for 
the tests which have been proposed for determining 
whether a glaze is toxic or not by extracting it with 
hydrochloric acid with minute precautions except the 
one which is essential, namely, the fineness of division 
of the glaze, they are on a par with the precautions 
which in Germany define the composition of a pewter 
pot—precautions worthy of a maiden aunt of timid dis- 
po sition. 

Elegant work in the construction of apparatus for 
research has been done by Shenstone, who, extending 
the beautiful discovery of Boys that quartz at a suffi- 
ciently high temperature is plastic and may be regarded 
as a highly superior glass, has succeeded in making most 
laboriously, but with striking success, useful vessels of 
this refractory material. There seems no reason at all 
why more considerable receptacles should not be made 
in this manner. Quartz as rock crystal, or as quartzose 
sand, is cheap enough, and high temperatures are easily 
attained in the electric furnace. When it is considered 
that fused quartz is free from those internal tensions 
which are present in glass, however carefully annealed, 
and is therefore less liable to break by shock or irregular 
heating, and that it is vastly less corrodible, and will 
endure a far higher temperature without deformation, it 
will be seen that for a number of purposes it is an ideal 
substance. 

The study of the microscopic structure of industrial 
metals and alloys has progressed apace. It is now 
generally recognised that the ultimate composition of a 
steel or a copper is not its sole criterion of merit. The 
constituents must not only be present in determined 
proportion, but they must also be properly disposed. Up to 
tie present most of the work has been rather too much 
confined to the laboratory. It is right and sound to 
experiment with metals and alloys of known composition 
and origin; but the time has already come when this 
tield may be extended, and the behaviour of commercial 
metals in practice can be correlated with their minute 
structure. There is a small danger that with this new 
activity the valuable indications of established mecha- 
nical tests and of ultimate chemical analysis may be 
overlooked or belittled, for there is a fashion in science 
and in its daughter arts, as there is in toques; but this 
excess and defect of attention will only be for a moment. 
For the materials which the engineer employs all methods 
of evaluation must be requisitioned, and as far as concerns 
the engineer as a constructor, he is the best chemist who 
can tell their qualities most accurately ; far as he as is a 
man of sense and culture, he will be interested in all the 
work of his fellow-labourer. 








COMPOUND TANK LOCOMOTIVE, INDIAN- 
NETHERLANDS RAILWAY, JAVA. 


In a previous issue, page 648, particulars were given of 
the Dutch East-Indian Railways. The locomotive illustrated 
on page 14 is employed on the Java narrow-gauge—3ft. 6in.— 
railways. It was designed and built by the Siachsischen 
Maschinen Fabrik—formerly Richard Hartmann—of Chem- 
nitz, according to the conditions of service furnished by the 
Oberingenieur of the lines, Mr. B. A. Gratama. This loco- 
motive is required to take loads of upwards of 140 tons net 
over sections constructed with long gradients of 1 in 200, at a 
speed of sixteen miles per hour. The curves descend to radii 
of 650ft., minimum curves of 492ft., having the rails spread 
lin. On the level the maximum speed required is twenty-five 
miles per hour. The fuel is either wood of second quality, or 
petroleum refuse, the equipment for the latter being made on 
Holden’s patent, and supplied by Taite and Carlton, London. 
The fire-box at the front end opposite to the burners is lined 
up to the brick arch with fire-brick, and the two side cants 
of the brick arch are shorter in length than the middle slab. 

The engine has two inside compounded cylinders inclined 
from the horizontal to avoid the leading axle, and fitted with 
Lindner’s well-known starting apparatus, with the steam inlets 
to the high-pressure valve controlled by a four-way cock placed 
behind the right hand—high-pressure—valve chest, and 
operated as usual by an extension from the weigh bar. 

The Heusinger valve gear is worked by inside excentrics, 
and controlled by the ordinary sector reversing lever. Although 
placed inside, the valves are easily accessible through the 
inclined valve chest covers. Cylinders and saddle are cast in 
one piece. The mechanism is entirely protected from the 
sand, dust, &c., by horizontal plating underneath the frames, 
forming a trough. A trap is fitted in the latter for pit inspec- 
tion. The coupling-rod pins outside are also protected from 
dust by dust caps. Oiling the cylinders is effected by 
Kessler steam lubricators, and the slide valves, of phosphor 
bronze, by Patrick oilers. Petroleum fuel is carried in an 


ellipsoidal tank, having a capacity of 1140 1b. This tank is 





A little reason and quantitative sense will | 
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word “lead” has acted as a red rag to a number of | 














mounted over the fire-box, in order, by the heat there, to | 
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Electric generators were first driven by engines of the slow revc- 


maintain the fluid as limpid as possible, and, further, to ensure lution type through gearing—either ropes or belts, &c., but this 


this liquefaction, the reservoir is fitted with two serpentine 
steam coils. The boiler safety valves are passed through a 
well opening surmounted by a short chimney. To guard 
against overheating and flaming in very hot weather, two 
grating slides are provided with which air for refrigeration can 
be admitted. The water tanks, with a total capacity of 606 
gallons, are suspended beneath the running boards, from which 
they can be detached on either side. Their form is such 
that the axle-boxes and coupling-rods are readily accessible. 
A level spark-catcher is fitted in the smoke-box below the 
blast nozzle, which has a fixed orifice ; and the front end of 
the ring is provided with the usual cinder shoot extended 
downwards below the frame. The smoke-box being of the 
cylindrical type, its diameter has been so enlarged by means 
of a stout thicknessing ring over the boiler barrel that the 
steam pipes do not intercept the line of the tubes. The receiver 
from the high-pressure cylinder is of copper, and almost makes 
the circuit of the smoke-box between the two cylinders. To 
protect the engine-men from solar heat, the roomy cab has 
a double roof, the outer cover of iron and the inner ceiling of 
wood. At the back is a bunker for wood, with a capacity of 
1540 lb.; and at each side of the fire-box, covered by the 
extended cab sides, is a large tool box. A couple of heavy 
jacks are comprised in the equipment, and, steel-casting 
brackets are bolted to the beams at each end of the 
side frames, for lifting the engine. The boiler accessories are 
two Friedmann—Vienna—Class B.Y. No. 5 re-starting in- 
jectors—65 litres per minute—two Schorler self-closing water- 
gauges, with protectors for the glasses, made by Roever and 
Neubert-Brunsvic ; and besides the whistle there is a bell 
with a Latowski—Breslau—steam ringer, the exhaust pipe 
therefrom discharging into the smoke-box. 

Boiler and frame construction.—The plates used in the 
boiler work are of Siemens-Martin homogeneous iron—flusse- 
isenblechen—from Krupp’s Essen Works, having a minimum 
tensile strength of 20°9 to 25-1 tons per square inch and 
minimum elongation of 25 per cent. The barrel is formed of 
two rings }%in. thick, with lap joints for all seams. The 
fire-box is of Heckmann’s—Duisburg-Hochfeld—copper, with 
a tensile strength of 13°5 tons, and 38 per cent. contraction. 
The sides and crown are in one piece. The copper screwed 
stays are of slightly higher tensile strength, from the same 
maker. Direct crown stay-bolts support the copper crown, 
in addition to a double front row of expansion stays secured 
to a T-transverse, which is in turn pinned to a pair of arched 
angle irons. The tubes are weldless, of the same tough iron 
as the boilers, from the Diisseldorfer Réhren Eisenwalz- 
werk Diisseldorf-Oberbilk. The dome is formed of three 
pieces, and is jointed at the level of- the baffle-plate. The 
regulator slide is partially balanced, and the driver's handle 
is, for convenience, pivoted on the right-hand side of the 
boiler, as, too, are the cylinder drain-cocks. The boiler is 
provided with an ample number of wash-out holes and 
plugs. A nosing covers the lower half of the fire-hole ring, 
and a deflector plate is fitted to its upper contour. The 
grate bars are iron castings resting directly upon the trans- 
verse bearers. To ensure a good draught the ashpan is made 
as deep as possible. It has front and back dampers. 

Frames and wheels.—The frames are of gin. thick Siemens- 
Martin mild steel from Krupps’, with a tensile resistance to 
fracture and elongation similar to that of the boiler 
material. They are braced by the cylinder casting, the 
steel castings motion plate, and by the drag beams. All 
wheels are equi-balanced for the weights, the inside driving 
springs being connected by longitudinal balance beams, and 
the outside trailing wheel springs carried on the ends of a 
transverse lever. The whole of the spring work is of 
Siemens-Martin steel—43 tons tensile resistance and 12 per 
cent. elongation before tempering—from the Sicsischen 
Guss Stahl Werk, Déhlen. The crank axle is of crucible 
cast steel, with a fracture resistance of 30°7 to 37 tons and 
20 per cent. elongation. 


Dime nsions. 

Cylinders— 

High-pressure, diameter 

Low-pressure, 

Piston stroke... 

Ratio of volumes .. 
Wheels— 

Drivers, diameters 

Trailers, is 

Total wheel base (rigid) 
Boiler— 

Largest ring, inside diameter 

Length between tube plates 

of firebox .. ..  .. 


llin. 
Ift. 4p,in. 
lft. 34i 





3ft. 53in. 
2ft. 4in. 
lift. Ofin. 


3ft. lin. 
sft. 43in. 
3ft. 7jfin. 


Total length of boiler .. sft. 2in. 
Centre from rails .. .. tft. 1gin. 
Chimney top from rails 1lft. 3fin. 
Tubes (120), diameter ly;in. 
inside and outside 1gin. 
Boiler pressure - 180 Ib. 
Heating surfaces— 
Fire-box 25 47 sq. ft. 
Tubes (inside) 346 sq. ft. 
a see eee ee ee ee 07 sq. ft. 
Ratios, grate to heating surface ae 1: 43-6 
29 fire-box tu total heating surface 1; 83-6 
Weight— 
Empty .. .. .. .. 19-1 tons 
Loaded, under drivers 16-6 tons 
” bearers 8-2 tons 
Total .. are ae ae ee: 
Tractive effort (¢ = See) = 4180 Ib. 


(To be contin ued.) 





HIGH-SPEED STEAM ENGINES.* 
By JOHN DAVIDSON. 


Mvcu has been written in the technical journals, and many papers 
have been read before the various mechanical and electrical institu- 
tions of Great Britain on this subject during the last few years, and 
in almost every article or paper some particular type of engine has 
been described as the best and most suited for doing its work when 
running at a high speed of rotation. In the paper which you are 
about to have read to you to-night it is intended to deal generally 
with engines of the quick revolution type, setting forth as truly as 
can be expressed the advantages they possess over engines 
of the slow speed, or more correctly speaking, slow revolution 
type. 

: Ihe enormous demand for engines to drive generators for electric 
light, power, and traction purposes during the last ten to fifteen 
years has led to the development of quite another type from that 
in general use even ten years ago, and has brought about quite a 
revolution in engine building. 





* A paper read before the Liverpool Engineering Society, December 4th, 


1901 


arrangement is now in almost every case superseded by engines 

coupled direct to the generators, the majority being engines of the 
| quick revolution type, and thereby the losses due to the intermediate 
| gearing, viz., ropes or belts, have been entirely dispensed with, 
| ‘This means economy in steam consumption, space occupied, aid 
| initial outlay for plant. Of course, engines for electrical work arc 
| not the only ones built of the quick revolution type, as engines have 
been constructed for many years past, and many are in course «f 

construction, for driving propellers for torpedo boats, &c., where 

it is absolutely necessary to get the maximum power with the 
| minimum weight of machinery. - Engines built for this class of 
| work are of the most excellent design, and the best material 
| possible has been used in the construction of the same, and the 
| author thinks he is safe in saying that the want of extremely quick 
| revolution engines for torpedo boats has led to the greater develop- 
| ment of this class of engine more than even those required for 

electrical work, but there is one difference, and that is: engines 

for electrical work have to be able to work at their highest speed 
| continuously, whereas engines for torpedo boats only have to work 
for short periods at full speed. Again, engines of the quick 
revolution type are now not only being used for driving electrical 
generators, &c., and for torpedo boats, but are being adapted for 
every class of work for which engines are used, viz., for driving 
machine shops, cotton mills, paper mills, &c. 

The development of the design of quick revolution engines has 
not been of mushroom growth, and the present examples of high 
class engines of this type are the result of many years of 
thought and labour by the leading quick revolution engine builders 
of the present day. 

It may seem to many at first thought that there is nothing 
difficult or marvellous in making an engine run satisfactorily at, say 
from 400 to 500 revolutions per minute, and to develop, say, from 
100 to 150 horse-power ; but to do this satisfactorily has necessitated 
many alterations in the details of engines as made for running at 
slow speeds of rotation. But this is history. The quick revolution 
engine has long since proved to be a success, and has come to stay, 
and for electric light and power, the speed at which the engine 
should revolve is now limited, in most cases, by the builders of the 
generators, and not by the difficulties expected due to high speed 
In the engine itself. Engines of the quick revolution type can be 
thoroughly relied on, and the wear of all parts has proved after 
long experience not to be excessive. An increase in speed of 
engines has been found to develop many advantages in the way of 
economy in steam consumption—this economy increasing as the 
speed increases. Some disadvantages, or what might be described 
or imagined as such by many people, are, of course, developed, but 
these are out-balanced by the advantages developed, so really can- 
not be taken into consideration. ; 

The first in the field, or the first in the field to develop an engine 
of the quick revolution single-acting type to run satisfactorily, was 
the late Mr. Willans, but since then many firms have joined in the 
game and are succeeding in building engines of the idasaatin 
type. 

Among the most important of those who have taken up the 
development of the double-acting type of engine must be mentioned 
Belliss and Company, and Browett, Lindley and Company, Messrs. 
Belliss truly being the pioneers of the forced lubrication type of 
engine. 

One of the greatest troubles some engineers think will be de- 
veloped with quick revolution engines, or which will have to be 
overcome, is to be able to get to work satisfactorily the valve gears 
when running at anything over from 90 to 100 revolutions per 
minute ; but engines of all powers have been made to work satisfac- 
torily at much higher speeds when fitted with slide and piston 
valves driven by simple valve gears, and with this class of gear 
there can be no question whatever as to durability of the mechanism 
if thoughtfully and carefully designed, and large bearing surfaces 
provided at the various points. 

There is another type of engine which the author does not 
propose to deal with in this paper, viz., the steam turbine, con- 
nected with the development of which the name of the Hon. Charles 

-arsons will ever live. With this type of engine it seems that there 
is hardly any limit to speed of rotation. The developments in 
this direction during the last few years have been something 
wonderful, and most certainly there is a great future for the steam 
turbine. 

One of the questions which must present itself to everybody is, 
Why run engines at high speeds of rotation, and what are the 
advantages to be gained by doing so? What is wrong with the 
slow revolution engines fitted with, say, Corliss trip gear, with their 
beautiful and fancy mechanisms, with numberless joints and links, 
guaranteed to cut off in a very small fraction of a second, and make 
a pretty indicator diagram! Surely not only to obtain a square 
corner on the indicator diagram, and certainly not for cheapness. 
Again, the majority of slow revolution engines are of the horizontal 
type. Why should we not have kept to this type of engine 

Some of the advantages claimed, say, of the famous Corliss 
slow revolution type of engine, are :—(«) Perfect drainage of 
cylinders—with horizontal engines—and this the author maintains is 
the only great advantage ; (4) small clearance volume in cylinders ; 
(c) beautiful steam distribution ; (¢) separate ports for steam and 
exhaust ; (¢) easy to get at and lubricate, being all near the ground 
floor ; (¢) automatic expansion made easy. 

Against these may be placed some disadvantages, viz. :—{a) Four 
valves to each cylinder; (4) enormous number of joints with the 
Corliss type of gear, all wanting lubricating and keeping in repair ; 
(c) cylinders wearing oval in the horizontal engines which give the 
perfect drainage ; (/) great floor space for power developed:; (+) 
expensive foundations and buildings; (7) bad turning effort, 
excessively heavy fly-wheels being necessary in many cases to keep 
the angular variation within the necessary limits, especially fcr 
electrical work ; (g) great amount of labour for running engines of 
this type, so many joints having to be lubricated by hand, &c.; (4) 
expense of repairs, so many joints to keep in order, 

For consideration, we will place side by side with this list the 
various advantages and disad vantages of an enclosed quick revolution 
engine of modern design :—Small space occupied ; lightness ; reduced 
cost of engine, and, when coupled to an electric generator, reduced 
cost of generator also; great saving in cost of foundations and 
buildings ; reduced initial condensation in cylinders due to short time 
of exposure of cylinders to temperature of exhaust, and consequent 
gain in economy ; less area of surface exposed, reducing losses due 
to radiation; very simple valves and gears; all working parts 
automatically lubricated; very little labour required for the 
management and running of engines; very little wear owing to 
perfect system of lubrication, &c., which cannot be adapted with 
an open type engine. 

The disadvantages which might be imagined may be summarised 
as follows :—Large clearance space and loss of economy thereby ; 
great wear and great liability for the various joints to knock, due 
to the sudden reversals of stresses in double-acting engines ; vibra- 
tion; frequent adjustments which one might think necessary. 





(To be continued.) 





NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: L. Wall, J. 
T. Willoughby, and W. T. Stearn, lent to the Vernon and Ex- 
cellent for torpedo and hydraulic course. Engineers: P. Stocker, 
F, A. Chater, H. W. Kitching, J. A. Owen, W. G. Lawrence, H. 
RK. Denson, A. W. Maconochie, and D. E. Duke, lent to the 
Vernon and Excellent for torpedo and hydraulic course, Assistant- 
engineers: G. H. Stair and H. L. Giles, to the Vernon and Ex- 





| cellent for torpedo and hydraulic course, 
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ELECTRIC CRANE. 


Tue Town Quay at Southampton has just had added to its 
already numerous array of electric cranes a further electri- 


cally-worked jib crane, which presents a number of features | 
not possessed by those which preceded it. It will beremembered | 
that in our issues of June 28th, 1893, and Dec. 2nd, 1898, we | 


described these cranes, which ran on wide-gauge rails, and 
were all mounted on high gantries, so as to allow of the 
passage of traftic beneath them. That which has just been 
installed is, on the contrary, for certain reasons mounted 
on a low truck, which can run on the standard rail gauge 

{ft. 84in.—and which is provided with ordinary buffers, s 
that it can be shunted about by a locomotive. The accom- 


panying engraving shows a general view of the crane with | 


the side of the crane house removed, so that the gear may be 
seen. It will be observed that the jib is of special form, with 
the object of giving as great a clearance as possible for work- 
ing over the sides of vessels. The method of bracing em- 
ployed for the jib has rendered it very stiff. The structure 
is composed mostly of wrought steel. 

The radius is 30ft., and the load is 30 cwt., this load being 
lifted at 200ft. per minute. There are two motors, that for 
lifting being of 45 brake horse-power, and that for slewing of 
5 brake horse-power. The current, at 230 volts, is obtained 
from the Southampton Corporation tramway circuit. One 
of the principal features of the crane is its free barrel. This 
is free on its shaft, and is connected to or detached from it 
by a Lindsay’s coiled clutch. This clutch is—under a patent 
by Mr. J. G. W. Aldridge, the electrical adviser to the South- 
ampton Harbour Board, in conjunction with Stothert and 
Pitt, of Bath—connected to the lifting controller, so that 
the action of moving a handle puts in or out the clutch, at 
the same time working the controller. 
this arrangement is that the motor can be run at full speed 
to the very top of the lift. The clutch comes out of gear in- 


stantly, and lowering can be begun while the lifting 
armature is coming to rest. Naturally, this greatly 


increases the working speed of the crane, while saving 
current and obviating the necessity of having a motor capable 
of reversing. These points are of great importance when 








British Schuckert Electrical Company, Limited, the work- 
manship of this being excellent. We understand that the 
crane has given every satisfaction to the authorities, and we 
are indebted to Mr. Walter Bowyer, of the Harbour Board, 
for the photograph of the crane which we reproduce, and for 
most of the foregoing information. We may mention that 
this is the seventh electrically-worked crane on the Town 
Quay, and that all have been made by the same firm. 





ROYAL COMMISSION ON COAL SUPPLIES. 


We are officially informed that a Royal Commission has been 
appointed to inquire into the question of the coal supplies of the 
United Kingdom. 

The terms of reference are as follows :—~ 

‘To inquire into the extent and available resources of the coal- 
fields of the United Kingdom ; the rate of exhaustion which may 
be anticipated, having regard to possible economies in use, by the 
substitution of other fuel or the adoption of other kinds of power ; 
the effect of our exports of coal on the home supply and the time 
for which that supply, especially of the more valuable kinds of coal, 
will probably be available to British consumers, including the Royal 
Navy, ata cost which would not be detrimental to the general 
welfare ; the possibility of a reduction in that cost, by cheaper 
transport, or by the avoidance of unnecessary waste in working, 
through the adoption of better methods and improved appliances, 


| or through a change in the customary term and provisions of 


The advantage of | 


discharging cargo, and we understand that excellent results | 


have been obtained in practical working with this arrange- | 


ment. 
brake. 

The lifting barrel shaft is geared to the motor by double- 
purchase spur gearing. The first reduction of speed is by 
means of a raw-hide pinion acting on cut gear. The slewing 
gear is driven by spur and bevel gearing, the speed of slewing 
of the load being at the rate of 400ft. per minute. The 
current is brought to the crane by flexible cables connected 
to junction boxes placed in convenient positions. The gear 
is all enclosed in a crane house, the working handles being 
placed close to a large window, so that the driver can see his 
work. The whole arrangements are marked by simplicity 
and compactness. The crane was designed by Mr. J. C. W. 
Aldridge, and constructed by Stothert and Pitt, Limited, of 
Bath, the electrical gear having been procured from the 


The lowering is controlled by a mechanical foot- 





mineral leases ; and whether the mining industry of this country, 
under existing conditions, is maintaining its competitive power 
with the coalfields of other countries.” 

The Commission is constituted as follows :— 

The Right Hon. William Lawies Jackson, M.P., J.P. (Chairman), 
Chairman of the Great Northern Railway Company. 

Sir George John Armytage, Bart., F.S.A., Chairman of the 
Lancashire and Yorkshire Railway Company. 

Sir William Thomas Lewis, Bart., D.L., J.P., F.G.S., M.LC.E., 
M.1.M.E., Civil and Mining Engineer, General Manager of Lord 
Bute’s property in South Wales, Chairman of Colliery Companies. 

Sir Lindsay Wood, Bart., M.A., J.P., M.I.C.E., M.1I.M.E., 


Chairman of the Durham Coal Trade Association, Managing 
Director of Collieries. 
Mr. Thomas Bell, of Messrs. Pyman, Bell and Co., Coal 


Exporters, Newcastle-on-Tyne. 

Mr. William Brace, Miners’ Agent, Secretary, Monmouth 
Western Valleys District South Wales Miners’ Federation. 

Mr. Arthur Currer Briggs, Chairman and Managing Director of 
Henry Briggs, Son and Co., Limited, Whitwood, Normanton, 
Yorks. 

Mr. Harold Baily Dixon, M.A., Professor of Chemistry and 
Metallurgy in the Owens College, Manchester. 

Mr. James Stedman Dixon, Mining Engineer and Coalmaster, 
President of the Mining Institution of Scotland, and President of 
the Institution of Mining Engineers of Great Britain. 

Mr. Clement Le Neve Foster, D.Sc., B.A., F.R.S., Professor of 
Mining in the Royal College of Science, South Kensington, and 
late one of his Majesty’s Inspectors of Mines. 

Mr. Edward Hull, M.A., LL.D., F.R.S., lately Director of the 
Geological Survey of Ireland. 

Mr. Charles Lapworth, LL.D., F.R.S., Professor of Geology and 
Physiography in the Birmingham University, 











-of Messrs. Maclay and Meluatyre, 


Mr. Joseph Paton Maclay 
Ship Brokers, Glasgow. 

Mr. Arthur Sopwith, F.G.S., 
Colliery Company, Limited, Brownhills, Walsall. 


Manager of the Cannock Chase 


Mr. Jethro Justinian Harris Teall, M.A., F.R.S., President of 
the Geological Society of London, and Director of the Geological 
Survey of the United Kingdom. 

Mr. Ralph Young, Secretary to the Northumberland Miners’ 
Mutual Confident Association. 

Mr. William Russell, Barrister-at-Law, 1, King’s Bench-walk, 
Temple, will act as Secretary ; and Mr. John Swanwick Bradbury, 
of the Treasury, as Assistant Secretary. 





SOME IRON AND STEEL STATISTICS. 


AccorbiNnG to Mr. Swank’s annual report to the American Tron 
and Steel Association for the year 1900, which report was pre- 
sented to the members of the Association on November 25th last, 
the total production of iron ore in the United States, in 1900, was 
27,553,000 gross tons, being almost 3,000,000 more than in 1899. 
The increase was almost wholly in Michigan and Minnesota, and 
Mr. John Birkinbine is the authority for the figures. The ship- 
ments from the Lake Superior mines amounted in 1900 to more 
than 19.000,000 tons, or 68 per cent. of the total production of the 
year. Bessemer ore from Missabe ranged, in 1899, at from 
2-25 dols. per ton to 2-40 dols.; in 1900 it rose to 4-40 dols. and 
4-90 dols., while in 1901 the range was from 2-75 dols. to 3-00 dols, 
Naturally, other grades of ore had corresponding fluctuations. 

The coal of all kinds mined in the United States, in the year 
1900, amounted to 241,000,000 gross tons, as against 226,600,000 in 
1899. These figures are on the authority of Mr. Parker, and we 
only give round numbers. The prices of steel rails for five years, 
including 1896 and 1900, were at the Pennsylvania mills 28 dols., 
18-75 dols., 17-62 dols., 28-12 dols., 32-29 dols., in the respective 
years. The prices of steel billets in the same years were 
18-83 dols., 15-08 dols., 15-31 dols., 31-12 dols., 25-06 dols. No.1 
pig, at Philadelphia, was 12-95 dols., 12-10 dols., 11-66 dols., 19-36 
dols., 19-98 dols. 

The production of pig iron in the year 1900 amounted to 
13,789,000 gross tons. The increase in six years was amazing, the 
total product in 1895 having been 9.446,000 gross tons. 

The production of Bessemer steel in the year 1900 was 
6,685,000 gross tons, which was about 900,000 less than in 1899. 
In 1896 the production was 3,920,000 tons. The production of 
open-hearth steel is, of course, interesting and important. In the 
year 1900 it amounted to 3,398,000 tons, while in 1895 it had been 
only 1,137,000 tons. 

The production of Bessemer rails amounted in the year 1900 to 
2,384,000 tons, as against 2,271,000 tons the year before. Out of 
the total product of the year 1900, 602,000 tons was of 85 lb. 
section and upwards ; 1,626,000 tons was between 45 1b. and 85 lb. 
Presumably, in the year 1901 the 851b. section will be even a 
greater percentage of the total weight, but it will be observed that 
in 1901 they had already come to be about 25 per cent. 








CONCLUSIVE experimental trials, closely followed by 
naval engineers, have been made, states the France Automobile, 
in the direction of suppressing the exhaust of petroleum motorys 
A new chemical process furnishes the oxygen required for com- 
bustion, independently of the outer air, and permits absorption 
of the carbonic acid produced after each explosion. 
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ELECTRIC TRACTION.* 
By Mr. B, PONTIFEX. 

In the following paper I shall simply describe ordinary up-to-date 
traction practice without indulging in any unnecessary prophecies 
or ancient history, because I believe that, as practical men, such a 
course will be most interesting to the members of this Society. 1 
therefore propose to divide my paper into two sections—(1) Power- 
house. (2) Rolling stock. 

Section 1, Power-house ; Boilers.—The types of boiler generally 
in use are either the Lancashire or Babcock and Wilcox, though 
nearly every well-known pattern on the market is installed at 
various stations. Still, the two boilers above mentioned seem to 
be most in favour. For a steady load, such as is afforded by a 
railway, the Lancashire boiler would appear to be best, but for 
use on a moderate size tramway system, where a sudden change in 
the weather or some local attraction may suddenly cause a demand 
for more cars and consequently more steam, one of the water-tube 
boilers would have undeniable advantages owing to their capacity 
for making steam quickly. Boiler pressure is generally above 
160 lb. per square inch, with a tendency to approach 2001b. In 
all modern boiler-houses the coal is stored overhead. In cases 
where it is impossible to run the coal trucks over the boiler-house, 
some form of coa! conveyor is used, such as Hunt’s or Morton’s, the 
coal being shot out of the truck into a hopper, which automatically 
feeds the coal into the conveyor buckets. The advantage of over- 
head storage is that a gravity feed is available for bringing the 
coal to the hoppers of the mechanical stokers, which are now almost 
invariably fitted. 

Feed-water is heated before delivery to boilers in various ways 
which are common to good steam work anywhere :—(1) By econo- 
misers, which generally raise the temperature to about 200 deg. 
Fah. (2) By exhaust steam ; the so-called exhaust steam feed- 
water heaters being merely an adaptation of the surface condenser, 
(3) By jet condensers ; this only gives a slight increase in tempera- 
ture and there are several plants with jet condensers installed 
where economisers are also used, ¢.g., the Central London Railway 
power-station at Shepherd’s Bush. (4) 
delivering to a hot well. 

Steam eng/nes.—Modern engines are ali arranged for direct con- 
nection to the electric generators, owing to the inferior economy of 
belt-driven plants, but there is still a considerable difference of 
opinion concerning the question of high or low speeds. American 











By surface condensers | 


practice favours speeds of from 70 to 100 revolutions per minute, | 


especially with the larger sizes, but some English makers, such as 
Willans, Belliss, &c., prefer the high speed. I believe Messrs. 
Willans’ 5000 horse-power size works at 200 revolutions per minute. 
The higher speed engine takes up less floor space and allows the 
use of a smaller, and therefore less expensive generator, but is liable 
to give more trouble on the score of governing. This last matter is 
of great importance in traction work owing to the enormous fluctua- 
tions in the demand for power on the line, which may vary from 
full load to no load almost instantaneously. The types of governor 
most in use are the loaded centrifugal governor (Porter type) and 
crank shaft governors. The latter are of two classes, working 
either by throttling the main steam supply or by varying the throw 
of the excentric. The E. P. Allis Company of Milwaukee, U.S.A., 


| the idle wheel and of larger diameter. 


fit a Porter governor that alters the releasing point of a trigger | 


catch in the Corliss gear on their engines. 


They also use a | 


‘runaway ” governor that cuts off the steam supply entirely, if the | 


speed rises above a certain fixed limit, by opening a trigger catch that 
lets fall a weight that closes a throttle valve. Messrs. Willans and 
Bellis tit a throttle governor working on the crank shaft. The 
importance of good governing is greatly increased where generators 
are run in parallel. For direct-current generators in some cases a 
maximum variation of not more than 1} per cent. in speed is called 
for if the ordinary load is quickly thrown off and on, while for 
multiphase generators less than half this is required. The slower 
speed engines are generally of the cross-compound type, whether 
vertical or horizontal, with the generator built up on the crank 
shaft between the two halves of the engine ; while the high speed 


| enormous amount of classifying and shunting wagons which are to 


engines are usually of the three crank compound or triple type | 
with the generator connected to the end of the crank shaft. Some- | 


times two generators are put in, one on each end of the crank 
shaft. The new 6000 horse-power engines for the New York 
electric trams have a vertical low-pressure cylinder and a horizontal 
high pressure, working on to the same crank. There are two sets 
cross-connected, with the generator (3500 kilowatts) and fly-wheel 
on the crank shaft between them. Some makers also build a 
tandem compound single crank horizontal engine. Messrs. McIn- 





for their experimental station. 
(a) Direct-current,—These have practically settled 
down to one type for direct-current generators, the multipolar. 
The field coils are set radially in a cast frame of homogeneous iron, 
which is divided into halves horizontally. For inspection, in the 
larger size machines, the field is often arranged to be racked clear 
of the armature. The armature is built up out of thin stampings 
of soft sheet iron carried on a ‘‘spider.” Slots are cut on the 
surface and the armature coils are placed in these. These coils are 
so arranged that any one can be replaced without re-winding the 
entire armature. The commutator is carried on an extension of 
the spider, and consists of hard-drawn or drop-forged copper 
segments insulated from each other and the spider by sheets of 
mica. The whole commutator is put together under pressure in 
order to keep a true surface while running. Brushes on modern 
machines are invariably made of carbon, though opinions differ as 
to the use of a hard or soft grade; in this, as in most other matters, 
a medium course seems best, as a moderately hard quality of 
carbon avoids the formation of a quantity of carbon dust, and at the 
same time does not wear away the commutator surface too quickly. 

(4) Alternating.—For economy in power distribution some systems 
use three-phase alternating current with rotary converters in sub- 
stations, ¢.g., Central London Railway and London United Tram- 
ways. The Central London plant consists of six 800-kilowatt sets 
of three-phase B. T. H. alternators driven by E. P. Allis cross- 
compound horizontal engines. These alternators have a moving 
field 12ft. diameter over pole faces, 32 poles in the field connected 
in series and picking up exciter current by collector rings on the 
shaft at a pressure of 100 volts. The armature is fixed and 
externally is of the same general pattern as the field coils of a 
direct-current machine. The core of the armature is formed of 
laminated plates with 192 grooves to carry the 96 coils. One end 
of each set of 32 coils is carried to the switchboard and the other 
three are connected together. The efficiency of this generator is 
95 per cent. at full load and 91 per cent. at half load. These 
generators work at 5000 volts. with a frequency of 25 cycles per 
second, Most three-phase generators used for traction work follow 
this type. As alternators, with the type of motors in use at present 
on rail and tramways, require rotary converters or motor generators, 
a short description of these would not be out of place. 


Crenervators : 


pressure of 5000 volts to that amount. These converters are self- 


starting. 

Section 2. Rolling stock: (a) Railway.—The present question in 
electric traction circles is the use of separate locomotives with 
trailing carriages or trains wholly or partially made up of motor 
carriages. Advocates of either system are also fighting over the 
question of gearless or geared motors. The use of motor cars has 
the advantage of saving time in shunting and of distributing the 
deadweight of rolling stock equally throughout the train ; but, on the 
other hand, there is a more complicated system of cable connections 
to keep in order, and a number of small motors which undoubtedly 
work at a less efficiency than a few large ones, though they have 
less tendency to slip. Recent experiments, moreover, tend to show 
that a pease bras. weight at the head of a train may give rise to 
serious vibration trouble in surrounding property. Separate loco- 
motives would, however, appear to be indispensable on a line that 
handled much foreign traffic in addition to its own and wished to 
keep steam locomotives off its system. A short description of the 
Central London Railway locomotives might be of interest. These 
are double bogie locomotives with a gearless motor of 175 horse- 
power on each axle. Total weight of locomotive is 43 tons, wheel 
centres of truck 5ft. 8in., total wheel base 20ft. 4in., diameter of 
wheels 3ft. 6in. 

The motors are the enclosed four-pole type with slotted drum- 
wound armatures. Asan instance of careful working to gauge 
with some of these motors the axle was made in one shop in America, 
the wheels were made in another, the armatures in some cases 
were from America and in others from Germany ;_ yet, in spite of 
their varied origin, they all fitted well together and were absolutely 
interchangeable. The controller in use on the Central London 
Railway is of the series parallel type, with one large barrel on which 
are mounted connections for each one of the four motors ; rotating 
the barrel brings these connections successively in contact with 
spring copper lugs known as fingers, thereby making and breaking 
the necessary contacts with the regulating resistances. These 
barrels are so interlocked with the reversing switch that it is 
impossible to put current on the motors unless the reversing lever 
is in either backward or forward position, and also it is impossible 
to reverse the motors without first cutting off current. On the 
Liverpool Overhead Railway the original equipment consists of 
motor car trains with open type gearless E.C.C. motors ; but the 
company have lately been experimenting with enclosed type single 
reduction motors with satisfactory results. These motors are of 
125 horse-power each and there are four on each train. 

(4) Trameay.—n English tramway practice there are two types 
of car in general use—the single truck car, with a motor on each 
axle and the double bogie car. This last generally has one motor 
on each truck, with the driving wheel nearer centre of bogie than 
This is known ag the 
maximum traction truck. In some cases all wheels are of the same 
diameter, with two small motors on each bogie, the idea being to 
obtain more rapid acceleration, 
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AMERICAN ENGINEERING 
(From 


Railway goods yards.—As goods traffic converges to and radiates 
from Chicago, U.S.A., over some twenty railw there is an 





go through, arriving on one road and departing over another. To 
relieve the crowded city goods yards, and to relieve the railways of 
much of the shunting, an independent company has established 
immense shunting and transfer yards in the outskirts of the city, 
connecting with two of the belt railways which do most of the trans- 
ferring of wagons between the different main railways. The yard 
occupies a space about 24 miles long and 800ft. wide, and will be 
widenedasrequired. Beside the shunting yards therearea wagon re- 
pair yard, storage yard, engine-house, goods warehouses, icing tracks 
for refrigerator cars, office building, and power-house. The power- 
house contains the electric lighting, air compressing and pumping 
plants. The goods warehouses will be leased to Chicago wholesale 
and commission houses, which will thus be able to receive, store, 


and re-ship goods without having to haul them in carts from the | 


city goods stations to the city warehouses and back again. The 
wagons are shunted by gravity into the classification gridirons, an 


| artificial hill having been built, about 25ft. high, with a gradient of 


tosh and Seymour supplied some of these to Glasgow Corporation | 1 in 200 at the bottom. 


1 in 100 each side, increased to 1 in 66 at the apex and reduced to 
This mound has four lines of rails, two for 
the trains of wagons, which are pushed slowly over—each car run- 


| ning away as it passes the apex, and the others for helping or bank 





A motor- | 


generator is simply a mechanical combination of an alternating | 
motor with a continuous-current generator; they are generally | 


mounted on the same bed-plates with a shaft coupling between the | 


two armatures to facilitate removal for repairs, &c. A rotary 
converter is an attempt—and a successful one—to make the com- 
bination still closer. One armature alone is used with the windings 
led to collector rings at one end and a commutator at the other. 
Owing to this construction static transformers are used to reduce 
the primary volts on the line to a convenient working pressure. 
The rotary converters used on the Central London Railway are of 
900 kilowatts capacity, supplying current to the track at 550 volts. 
The field magnets are twelve-pole, 10ft. llin. diameter over all, 
the armature is 7ft. diameter running at 250 revolutions per minute 
and is drum wound. 








Current is supplied to these converters at | 


310 volts by static transformers, which reduce the main feeder | 





* A paper read before the Civil and Mechanical Engineers’ Society? 
November 7th, 1901. 


There are forty-four parallel tracks in each of the two 


engines. ; 
Trains will be handled by ten-wheel eight- 


classification yards. 


| coupled engines of 90 tons, with 83 tons on the drivers ; and by six- 


wheel all-coupled shunting engines of 60 tons. From 5000 to 8000 
cars can be handled and passed through the yard daily. All points 
and switches are operated from a central signal house by the 
electro-pneumatic system, with push buttons instead of levers. 
Alternating current motors.—In the operation of engine-driven 
alternators in parallel many difficulties arise, but the problem has 
been rather a recent one in the United States, where the use of 
direct-connected, engine-driven alternators did not begin until 
about 1893, while the cases of parallel operation were quite 
infrequent until a few years later. In a recent paper read before 
the American Institute of Electrical Engineers, Mr. W. L. R. 
Emmett described his experiences and the remedies adopted. In 


| 1898 he installed three plants of this kind; one had two &0-kilo- 


watt 60-cycle alternators driven at 100 revolutions by the engines ; 
another had two 1000-kilowatt 60-cycle machines of the same kind, 
and the third had four 1500-kilowatt 60-cycle machines running at 
120 revolutions. When thrown into parallel the machines 
immediately began to surge so violently as to render service 
impossible. Theory indicated that the oscillation was a pendulum 
motion, whose period was governed by the weight and the 
synchronising power, the pendulum continuing to swing in spite of 
a heavy friction. As the actuating force must come from the steam 
cylinders, cards were taken and showed a great variation in the 
delivery of steam under fixed load, the variations conforming in 
period with the swing of the machines and with the fluctuations of 
electromotive force and current. Experiment showed this to be 
due to a rapid periodic motion in the engine governors, and that 
the variations gradually disappeared as the freedom of the 
governor was retarded by a dash-pot ; but at the same time it was 
necessary to leave the governor free to move when actual loads 
came upon the machine. A special device was therefore invented 
which acts as a temporary lock on the governor mechanism, but 
will release when the tendency to govern has continued for a 
certain sbort length of time. 

Expansion of concrete, —Experiments recently made to determine 
the coefficient of expansion of concrete, have developed the con- 
clusion that this coefficient is about 0-0000055 per deg. Fah. This 
is for concrete made with broken stone, gravel concrete giving 
0-0000054, while for a bar of stone of the kind used in making the 


concrete the coefficient was 0-0000056, or practically the same | : 
| competition, Starting the year with a continuation of the American 


as that of the concrete. In making the experiments, a concrete 
bar din. diameter and 3ft. high was sct in a steel cylinder having 
double walls side and bottom to form a complete steam chamber. 
A standard steel bar—or copper bar in some experiments—was 
placed beside the concrete bar, and on the two bars rested an 
optical lever or plate carrying a vertical sighting mirror, which 
was opposite a glass window in the cylinder. This mirror reflects 
the reading of a leveling rod placed beside a transit theodolite 30ft. 
away. Ifthe concrete and metal bars expanded equally, the mirror 
would simply move upward vertically and the target reading would 
not change. With an unequal expansion, however, one end of the 
lever rises more than the other, and the angular movement of the 
reflected ray is double that of the mirror or the lever plate to which 


| 





it is attached. The first readings were taken with the cylinder 
open and the room cooled. Steam was then admitted to the 
double shell, and readings were taken at intervals by the 
instrument. 

A shipyard gantry crane.—A gantry crane with folding jib for 
the new Fore River Shipbuilding Works, U.S.A. It is nominally 
of 75 tons capacity, but has actually a much higher capacity. Of 
the two vertical frames the one at the rear is 50ft. high, while the 
one on the dock wall is 106ft. high, with a spread of 50ft. at the 
base, each end of the base being carried by a four-wheel bogie 
truck, making four bogies in all. These frames are 55ft. apart, 
connected by transverse bracing, which gives a clear headway of 
21ft. for the railway lines below. The main girders are 50ft. above 
the dock, and the jib extends 100ft. over the water, being stayed 
from the top of the tall frame and hinged so that it can be pulled 
to a vertical position to clear masts, &c., when the crane is traversed, 
The jib is of heavy box-plate girder construction, with two girders 
10ft. apart, and is so built that when it is horizontal all strains due 
to lifting, &c., are taken up by the halved joint between the fixed 
and pivoted girders, no strains or live load coming on the pins. An 
operator's cabin on the tall frame contains all the operating 
mechanism and gives a good view of the work. The hoisting gear 
and the traversing gear on the bogies are fitted with brakes for 
holding the load or stopping the crane at any point. The boom 
carries three traversing hoisting trolleys of 50, 25, and 10 tons 
capacity. The travel of the crane is effected by a 100 horse-power 
motor at a speed of 165ft. per minute with no load, or 574ft. with 
full load. The 50-ton trolley has a 50-h.p. hoisting motor, with « 
speed of 11ft. - minute, and a 25 horse-power traversing motor 
giving a speed of 75ft. per minute. The 25-h.p. trolley has a 50 
horse-power motor for hoisting at 22ft. per minute, and a 25 horse- 
power motor for travelling at 150ft. ao minute. For the fall tackle 
a 25 horse-power motor gives 25ft. hoist per minute. The 
boom is operated by a 50-ton motor at a speed of 21ft. per minute. 

Railway wheel foundry.—To English railway men it may seem 
strange that cast iron wheels continue to b2 almost universally used 
under goods wagons on American railways, even the modern steel 
cars of 50 tons and 55 tons carrying capacity. It is not generally 
understood, however, that wheel-making is a special branch of the 
foundry business, which has been brought to a high degree of per- 
fection, as a result of the strict specifications and high-test require- 
mentsof the railway companies. In consequence of this the durability 
and reliability of the cast iron wheels, under severe conditions 
of service are almost marvellous. In the new ‘ Keystone” wheel 
foundry, the wheels are made in cast iron chill moulds, and each 
moulding floor has an air hoist running on an overhead trolley, the 
hoist handling the moulds, pouring the ladles, shaking out the moulds 
and transferring the hot wheels toa cable system by which they are 
carried to the annealing pits. From the mixing ladle, the metal 
into ladle cars or trucks running on a narrow gauge line, and 
operated by an electric cable system, by which each ladle is left at 
the middle of the floor on which it is to be used. Each ladle holds 
metal for one wheel. After annealing the wheels are cleaned by 
a sand-blast system in a special machine, the waste sand and dirt 
being drawn off by an exhaust system. Each tap from the cupola 
to the mixing ladle is tested by making a rapid test of specimen 
bars. and if this does not show the required depth of chill the iron 
is used for miscellaneous castings or pigs. The wheels are tested 
for hardness, thickness, proper form of flanges, shrinkage, cracks, 
and other features, and are tinally tested by the railway for which 
they are being made. Drop tests are made, and a certain number 
of the wheels are tested by pouring melted iron around the tread 
to a depth of I}in. 
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(From our own Correspondent.) 

THE year just closed bas been one of declining prices in the iron 
trade. January 1st was signallised by the issuing of circulars by the 
members of the South Staffordshire Marked Bar Association, 
announcing a reduction in prices of £1 per ton, making an aggre- 
gate reduction for the three months then ended of £2. At the 
same time boiler plates became £10 10s., and other sorts of best 
iron altered in proportion. At the January quarterly meetings the 
nominal Association price for unmarked bars was £8, to which, by 
a reduction of 15s. per ton, they had been brought at the close of 
the previous December. But in actual business the Association 
standard could not be obtained ; £7 10s. and under was the figure 
at which business was done, and North Staffordshire bars were 
officially £7 15s. At the end of March the Unmarked Bar Associa- 
tion dropped their standard 20s. per ton, and this reduction con- 
tinued at the April quarterly meetings. Early in May the market 
was taken by surprise by a reduction in marked bars of £1 per ton, 
plates, hoops, and sheets of the best houses falling to the same 
amount. Marked bars now became £8 10s, per ton, and the Earl 
of Dudley’s make £9 2s. 6d.; boiler plates becoming £9 to £10 for 
B.B.H. qualities. 

The midsummer quarterly meeting found the trend of prices 
towards a higher level, but the actual advances were few, if any, 
and common bars were sold at £6 7s. 6d. to £6 10s., and second 
grade bars £7 10s.; hoops were about £7 10s., nail rod and rivet 
iron £7 to £7 10s., and gas tube strip £6 7s. 6d. September mani- 
fested an improved demand all round, and a more healthy tone, 
prospects being declared to be better than at any previous time 
during the year. The October quarterly meetings showed more 
vitality, and common bars were officially advanced 5s, per ton, 
and strip iron 2s. 6d. per ton. It was, however, impossible to 
command the new price for unmarked bars in all cases, and sales 
were negotiated at £6 15s. to £7, Staffordshire marked bars 
£8 10s., and second grade bars £7 10s. The improvement shown 
in October has scarcely been maintained during the last three 
months of the year. 

Sheet makers experienced a very bad time in the first three 
months of the year. Very little was doing, and prices shrank from 
£8 10s. to £8 12s. 6d. to £7 7s. 6d. to £7 12s. 6d. for doubles, the 
latter being the price ruling on March 28th. With the April 
quarterly meeting, however, occurred some revival, and. from then 
to June 13th frequent upward moves carried doubles to £8 5s. to 
£8 7s. 6d. There was again slackness during July, and a loss of 
5s. was registered, but towards the end of that month the most 
prosperous period of the year set in, and with a greater inflow of 
orders prices were carried to £8 5s. to £810s. Towards the end 
of November prices began to crumble, and the year finished up 
with doubles at £7 10s. to £7 15s., which is only slightly above the 
lowest point touched, The quotation of £12 delivered Liverpool 
with which the year opened for galvanised corrugated sheets was 
too high for business, and by March £11 had been reached. Some 
revival occurred in May and June, but by August that figure had 
been returned to again. September and October saw gradual in- 
creases up to £11 15s., but with the close of the year £11 again 
rules, P 

The history of the steel trade has been one of increasing foreign 


competition in steel tin bars and billets, which had been a pro- 


' minent feature of 1900, before 1901 was half through the German 


' the foreign supplies orders have been abundant. 


steel masters appeared upon the market, and as the year closes| 
we are threatened even with Canadian iron and steel. _It is notice- 
able, however, that in the Birmingham and Midland districts the 
steel works have been little affected. They have been fully em- 
ployed, and although prices have been seriously pressed down by 

Prices are much 
lower. B and § blooms and billets have registered 
a fall of 15s., plates £1; merchant bars, known as mild steel bars, 
£1 10s.; and girders and angles as much as £2 per ton. Last 
year the fal] in blooms and billets was as much as £1 15s, plates 
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about the same as this year, and girders and angles only 10s, to 
15s. per ton. 

In the engineering and machinery trades business has not been 
so good as in 1900, when there was a heavy accumulation of orders 
resulting from the engineers’ strike. But during the earlier 
months of the year the demand all round was fairly good, and in 
the electrical branch there is still ample employment for many 
months to come. Although the American competition in this 
branch has not been so keen as in some former years, continental 
machinists and engineers have been a good deal in evidence both in 
the Colonies and in their own countries. Owing to this and other 
causes, our exports of engines and machinery during the eleven 
months of this year have fallen from something over 18 millions 
to about 165 millions. The falling off has been chiefly with con- 
tinental markets, Belgium, Germany, France, and Russia. On 
the other hand, we have increased our exports of engines and 
machinery to India, Australia, and South Africa. In_ steel 
and iron structural work we have done fairly well with 
India, South Africa, and South America, though complaints 
are made that a good many contracts for colonial work have found 
their way into the hands of American and German competitors. 
Nevertheless, in more than one instance local bridge builders have 
successfully met the American competition, alike as to cost and 
time of execution. In one case, indeed, the Patent Shaft and 
Axletree Company has been called on to execute a bridge- 
work contract, even in the United States. The company men- 
tioned has also been busy for India, South Africa, and other 
places, besides executing a large contract, amounting to some 
£40,000, for the Mersey Docks and Harbour Board. 

The railway rolling stock branch has had a record year, and 
most of the companies who do an export trade have still orders in 
hand which assure them steady employment for several months 
ahead, The activity has been especially noticeable in trucks and 
wagons, of which our exports this year amount to £1,838,000 
nearly double the amount for the corresponding period last year. 
Nearly all the great rolling stock companies this year are able to 
report an improvement on their experience in 1900, chiefly on 
account of South America, India, Burmah, and South Africa, but 
they are now threatened with serious competition from the United 
States. Fortunately, most of our works have now been brought 
well up to date as regards both plan and equipment, and in at least 
one instance electricity has been adopted with great economic 
advantages as the motive power. 

It is this week announced that the contract for about sixty cars 
for the Mersey Railway, of the value of £40,000, has been placed 
with G, F. Milnes and Co., of Birkenhead, by the British Westing- 
house Electrical and Manufacturing Company, and the cars will be 
built at the new works of the company at Hadley, near Wellington, 
Shropshire. The cars will each be about 60ft. long, and will seat 
about seventy persons. For a certain distance under the new cars, 
over the motors, will be placed fireproof asbestos slate. The com- 
partments for the motorman and luggage will also be lined with 
asbestos, so that danger by fire through the fusing of the motors 
will be rendered almost nil, 





NOTES FROM LANCASHIRE. 


(From our own Corre xpondents.) 


Munchester.—The new year opens with but very dubious pros- 
pects for either the iron or steel trades of this district. During 
the past twelve months business, with the exception of a temporary 
revival in the summer, has been mostly on the down grade, and 
there is still no confidence that the limit of low prices has yet been 
reached, In pig iron the giving way has represented something 
like 4s, 6d. on foundry Lancashire ; 7s. Lincolnshire ; 6s. to 7s. 
Middlesbrough, and 12s, to 13s, Scotch brands ; 9s. 6d. on forge 
Lancashire and 6s. on forge Lincolnshire. Finished iron has 
followed much the same course, bars having dropped 30s., sheets 
20s.; and hoops 40s, per ton. In all branches of the steel trade, 
although for two or three months in the summer there was a very 
distinet recovery, it was not maintained, and comparing the open- 
ing and closing quotations, prices have receded 10s. on hematites, 
15s. billets, 7s. 6d. to 10s. bars, 7s. 6d. common steel plates, and 
5s. to 10s. boiler plates, 

The closing iron and steel market at Manchester on Tuesday was 
moderately attended, but of business there was practically little or 
nothing passing through, the absence of buying, if anything, being 
more noticeable than is usual even at this time of the year. For 
pig iron inquiries were extremely small, scarcely affording any real 
test of prices. Makers’ quotations were nominally unchanged from 
last week, but considerable undercutting was reported, with low 
rates still being quoted for delivery next year. For No. 3 foundry 
«jualities Lancashire makers’ quotationsremain about 57s. 6d., less 24 ; 
with Lincolnshire, 49s. 6d. net delivered Manchester, but to be 
bought freely through second hands at about 48s. 6d. net. Derby- 
shire is still practically out of the market. Forge qualities are 
unchanged at about 51s. 6d., less 245 Lancashire, and 50s. 2d. net 
Lincolnshire, delivered Warrington. Middlesbrough is steady at 
about 51s. 10d. net by rail Manchester ; and the blowing out of 
the Cargo Fleet furnaces, which are not likely to be re-started for, 
at any rate, the next twelve months, must necessarily have some 
effect on the supplies of North-country iron offering in the market. 
Notwithstanding this, there are still forward sellers at under 
current rates. Scotch iron prices are nominal at about 57s. to 
5js. 6d. Eglinton, and 59s, 3d. to 59s. 6d. Glengarnock net 
delivered Manchester docks, . 

Quite a dearth of new business coming forward is the general 
report in the finished iron trade, but there would seem to be no 
intention on the part of makers to reduce their minimum list 
basis at the ensuihg quarterly meetings. For delivery Man- 
chester, £6 10s. remains the list basis for Lancashire, and £6 15s. 
North Staffordshire bars ; outside sellers, however, in some cases 
are offering at about 5s. per ton below these figures. Sheets 
remain about £8, and hoops on the Association list basis of £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths, delivered here, and 
2s. 6d. less for shipment. 

In the steel trade very little inquiry is stirring for hematites, 
with ordinary No. 3 foundry, delivered here, quoted about 65s. 6d. 
net, and local made billets remain about £4 15s, net Warrington, 
and £4 16s, 3d. Manchester. few small orders are reported 
for various descriptions of finished steel, with prices about as last 
given, steel bars averaging £6 10s. to £6 12s. 6d.; common steel 
plates about £6 12s, 6d.; and boiler plates ranging from £7 5s. 
by outside sellers up to £7 10s., less 24, as the Association basis, 
delivered here. " 

The chief cause of concern with regard to the future is the 
undoubted falling away in the weight of new business coming 
forward in nearly all sections of the engineering trade. Electrical 
engineers have plenty of work to keep them fully going for a con- 
siderable time to come, and locomotive builders have also generally 
orders on hand which will provide full employment for the present 
year; but in neither of these branches are establishments expe- 
riencing the pressure that was so noticeable last year. Machine 
tool makers have for some time past been gradually running out 
their orders with comparatively little new work coming forward, 
and the outlook in this department is not at all encouraging. The 
prospects in other general branches of the engineering trade are 
also similarly unsatisfactory, 

The engineering trades are, of course, not the largest users of 
material, but slackness in this direction is an indication of 
quietude in other branches of industry that probably has a more 
direct effect upon the consumption of finished iron and steel. 
This naturally has a weakening influence on the market, and not- 
withstanding the continued scarcity of Midland brands of pig 
iron, with Glengarnock also difficult to obtain, speculative mer- 
chants are quoting forward at much below the current rates. 
There are also anticipations amongst buyers that both finished 





iron and steel will be lower, and all this tends to check buying of 
any moment beyond covering absolutely pressing necessities. 

A special set of portable electrically-driven tools, including dril- 
ling, slotting, and planing machines for engineering works require- 
ments, has been designed by Kendall and Gent, of Manchester. 
The machines range in weight from two to four tons, and are 
capable of doing heavy work ; but they are at the same time so 
arranged that they can be readily swung to the travelling shop 
crane, and set down in front of the work on which they are re- 
quired to operate. The drilling machine is a particularly handy 
tool. The drill, which will itself revolve, is carried upon a revolv- 
ing arm, whilst the standard is provided with a certain amount of 
traverse, so that the drill can operate in practically any required 
position, The firm have also just comied a special lathe for 
working with the new high-speed steel, and the results so far 
obtained have been highly satisfactory, 

Galloways Limited, of Manchester, are just now very busily 
engaged in the high-speed engine department which they recently 
added to their works. The orders at present in hand include two 
500 horse-power engines for the Wallasey Local Board, and a 400 
horse-power engine for the Leigh Corporation electricity stations, 
and I may add that the firm have just put down a 300 horse-power 
engine for driving purposes in their own works. 

The firm has also in course of construction several large 
engines for ironworks’ requirements. Amongst theseis a compound 
vertical blast furnace engine, with high-pressure steam cylinder 
42in., low-pressure 80in. diameter, and air cylinders 84in. diameter, 
all 5ft. stroke. This is arranged with positive automatic air inlet and 
outlet gear for blast pressures up to 20 lb. It has also in 
hand two vertical blast furnace engines, with single cylinder 44in. 
diameter and air cylinder 84in. diameter, 5ft. stroke. Work just 
completed includes a large vertical rolling mill engine, with 3lin. 
high and 60in. low-pressure cylinders, of 3ft. stroke, to develop a 
maximum of 2000 indicated horse-power. This is fitted with an 
exceptionally large rope pulley 22ft. diameter, grooved for twelve 
Zin. and twenty I4in. ropes. The wheel is of the built-up type, 
and weighs about 45 tons, 

The coal trade has to some extent followed the downward move 
in iron and steel during the past twelve months. At the commence- 
ment of the year prices had not receded to any appreciable extent 
from the exceptionally high rates which in 1900 represented the 
‘high-water mark ” for all descriptions of fuel. House-fire coa!s 
have scarcely since fallen more than 1s. 6d. to 2s., but steam and 
forge coals have given way about 4s. per ton on previous maximum 
rates, and engine fuel, which had reached an almost unprecedented 
price as compared with round coal, has dropped about 4s. to 4s. 6d. 
The reduction in fuel is, however, not yet proportionate to the 
fall in iron and steel, and makers and manufacturers are looking 
forward to some further relief in the near future. 

With most collieries closed since Tuesday until the commence- 
ment of next week for the holidays, there has necessarily been 
very little in the way of actual business doing except deliveries 
out of stock to consumers. Collieries generally, however, close 
the year largely in arrear with deliveries on account of orders on 
the books, ‘To a considerable extent this has been due to the 
generally disorganised condition of the mineral traffic over the 
railways, two or three weeks in many cases being occupied in 
the transit of coal from the colliery to the consumer, whilst the 
long delay in the return of empty wagons has necessitated frequent 
stoppages of work at the pits, notwithstanding a large weight of 
unexecuted orders in hand. The demand for house-fire qualities 
has continued brisk, but not quite so pressing as a few weeks 
back. Prices are very firm at the full list rates ; but the year 
opens without any advance. 

The common qualities of round coal have also been moving 
away freely, not so much on account of iron-making and general 
manufacturing requirements, as for common house-fire consump- 
tion and gas-making anager the demand being in excess of 
what collieries have been able to send away. Prices remain 
strong at the full rates recently quoted, averaging 9s. to 9s. 6d. 
per ton at the pit. 

There has also been a continued pressing inquiry for engine fuel, 
especially the better sorts, supplies of which have been somewhat 
scarce, and pit prices are strong at 7s. to 7s. 6d. per ton. A 
tolerably active demand has also come forward for the lower 
qualities, and with an absence of surplus supplies on the market, 
prices are firm at 5s, 6d. to 6s, for medium descriptions at the 
pit mouth. 

Inquiries for shipment have been rather pressing, and with a 
scarcity of steam coals at the ports, prices have stiffened slightly, 
lls. being about the minimum quotations for good ordinary 
qualities, delivered Mersey ports. 

Coke is steady at about recent rates, best Lancashire foundry 
qualities remaining at 22s. to 24s., and good washed furnace cokes 
from 13s. to 14s. at the ovens. 

The appointment of the Royal Coal Commission did not seem 
to attract much attention amongst trade representativesat Tuesday's 
‘Change meeting. So far as I can gather, the opinion in many 
quarters is that the Commission is scarcely of a representative 
character, especially so far as Lancashire is concerned. In fact, 
some doubt is expressed as to whether it will serve any really 
useful purpose. 

Barrow.—There is no real change to note in the attitude or 
position of the hematite pig iron trade. Business is quiet, but the 
market is firm. Orders are not being given out freely ; indeed, the 
wants of consumers are fewer than they have been for some time, 
but whether this is the effect of the holidays or an anticipation of 
quieter trade in the New Year remains yet to be seen. Prices are 
very steady at 58s. 6d. to 61s. for mixed Bessemer numbers net 
f.o.b., and 55s, 9d., net cash at a month, warrant sellers. Stocks 
in warrant stores are down 267 tons on the week, and now repre- 
sent 14,946 tons, or a reduction of 7664 tons since January last. 

Some important statistics for the year are to hand. The make 
of hematite iron and spiegel during 1901 amounted to 1,309,700 
tons ; decrease on 1900, 103,640 tons ; average make i furnace, 
713 tons per week, against 636 tons in the corresponding week of 
last year; total stocks in makers’ hands and in public stores, 
53,968 tons; decrease on the year, 5322 tons ; foreign shipments of 
iron, 56,474 tons; decrease, 119,119 tons; coastwise shipments, 
283,492 tons ; decrease, 150,425 tons ; foreign shipments of steel, 
134,063 tons ; increase, 62,608 tons ; coastwise ditto, 314,724 tons ; 
increase, 16,457 tons ; deliveries locally and export by rail, iron, 
975,056 tons; decrease, 6624 tons. Average selling price of pig 
iron during the year 58s, 7d., compared with 78s, 8$d. in the 
previous year. 

Steel makers are fairly well off for orders, particularly in the 
rail, tram rail, billet, slab, hoop and general merchant trades. 
Prices are steady, but the outlook is not nearly so promising as it 
was a month ago, 

Shipbuilders and marine engineers have been fairly busy during 
the past year, but at present they are very short of orders, ‘They 
are In a position to take in hand a very large volume of work, and 
some important orders are pending. 

Coal and coke quiet, and only a comparatively small business is 
doing at low prices. 

Shipping returns are fairly good, The exports from West Coast 
ports during last week represent 3988 tons of pig iron, and 


6547 tons of steel, being an increase on the corresponding week of 
last year of 850 tons of pig iron and 880 tons of steel. he total 


shipments to December 21st are 339,966 tons of pig iron and 
448,727 tons of steel, being a decrease of 269,544 tons of pig iron 
and an increase of 46,151 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
In the South Yorkshire colliery district since Christmas Eve 
work has been conducted somewhat irregularly, as is usual at this 





season of the year. At several collieries it had been arranged to 
shut down for the whole of last week, but in many instances work 
was resumed on the 27th December and continued on the 30th and 
31st. The miners, however, have a rooted objection to working on 
New Year’s Day. They, therefore, resumed ‘‘ play” on Wednes- 
day last, in most instances, however, returning to work the follow- 
ing day. Owing to the severe weather prior to the holidays, all 
the available outputof house fuel was ordered beforehand, and there 
were consumers’ orders still waiting fulfilment on the books when 
the pits ceased working for that festival. Values of good house 
coal keep remarkably firm, best Silkstones fetching readily as much 
as 14s, per ton,while Barnsley house is in brisk request at 12s. 6d. 
to 13s. per ton. There is a good deal of business, considering the 
season of the year, in steam coal as well, the rates being from 6d. 
to 1s. per ton above contracts made with the railway companies at 
9s. per ton. Gas coal has also been in increased request, and 
prices in the open market are considerably better. With regard 
to manufacturing fuel, values have been maintained in spite of the 
full supply now forthcoming. A long-standing strike at New Oaks 
collieries has been settled, and the pits will be re-opened as soon as 
possible after the holidays. 

In the heavy trades most of the East End establishments re- 
opened on December 30th, although in several instances work was 
restricted to one or two departments. The iron and steel workers 
are not so insistent upon making a holiday of New Year as the 
miners are, but a considerable number of them incline that way, 
and as there is no particular pressure of work, New Year's Day has 
been more freely observed as a holiday than in previous years. 
The hopes entertained that some fresh work would be given out in 
the armour plate department have been partially realised. The 
orders, however, are not of any great importance, being chiefly 
casemate plates for the completion of ships which have been on 
order for some time. The whole weight of armour thus placed in 
Sheffield, divided, as usual, between the three firms, will not be 
sufficient to keep the machinery and men employed for any length 
of time, but it is expected that other orders will speedily follow. 
In projectiles, and shot and shell generally, the night shifts have 
been abolished for some time, the work in hand being easily over- 
taken during the day. A similar remark applies to other depart- 
ments of military material, where the demand for marine and 
railway specialities is not at all equal to the facilities for manufac- 
ture in the different establishments. 

In the lighter industries of Sheffield there has been practically 
no work done from Christmas Eve until the date of writing. The 
cutlery, silver, and plating trades had holiday over New Year’s 
Day, with the intention of resuming on January 2nd, It is not 
expected, however, that there will be any great amount of work 
done during the present week. The chief feature of last year in 
electro-plate manufacture was the colonial demand, and there are 
prospects that during 1902 trade in the over-sea possessions will be 
more important than ever. The business with Australia has been 
steadily increasing, and there seems a greater tendency to prefer 
British-made goods to foreign-made wares than at any previous 
time. The close of the war in South Africa will be a factor of 
enormous importance in all the lighter industries as much as in the 
heavy productions. Already, in view of an early peace, several 
local establishments are making good deliveries in the form of hotel 
and restaurant requirements for Durban, Cape Town, and other 
places on the coast. There are inquiries, too, for hotels further 
inland, and there is every reason to anticipate satisfactory business 
as soon as order is restored in the annexed republics. The chief 
trouble at present in the leading light trades concerns Britannia 
metal wares. The various unions are seeking concessions from the 
employers, which the latter refuse on the ground that the manu- 
facture will not bear any further costs, and to grant the demands 
now made would practically shut them out of the market. The 
Britannia metal trade is very much undermanned, owing to the 
union regulations which prevent new hands being taken on to the 
extent needed. It seems extraordinary, yet it is true, the 
employers have not been allowed to take on apprentices for some 
eight or nine years. The union, not content with compelling the 
employers to ‘‘ mark time,” have prevented their own men taking 
apprentices. At the present moment there is every aa of a 
strike, and the employers are making a resolute stand against this 
fresh union movement, which, they say, deprives them of the con- 
trol of their own establishments. 

In the cutlery trades the work has been very unevenly divided, 
and in certain establishments one department has frequently been 
busy while another has been dull. A depressing feature is the 
small demand from the metropolitan and principal provincial 
markets. There is a noteworthy preference shown for medium 
and common qualities, a feature which is invariably evident when 
money isscarce, through increased taxation synchronising with falling 
trade. The table knife branch keeps well employed, not through 
any pressure of orders, but simply through lack of skilled labour. 
Here, again, trade union regulations prevent additional hands being 
available, and there is not much temptation, through the low wages 
earned, for parents to apprentice their sons to the cutlery craft. 
Pen and pocket-knife cutlers are also fewer than could conveniently 
overtake the work for similar reasons. Cutlery requisites for the 
army and navy, including various kinds of knives and razors, have 
been in good demand on Government account during the year, 
and it is pretty certain that further work of this kind will shortly 
be placed. 

Ivory, horn, bone, and other hafting materials have varied much 
during 1901, and are likely to vary still more during the present 
year. In April ivory went up 10 per cent. The great sales at 
Antwerp were largely attended by American buyers, who secured 
nearly the whole of the large ivory tusks, with the result that the 
price went up £10 to £12 per ewt. The United States buyers were 
absent from the two following sales, but prices still remained pretty 
much as they were before. Owing to the dearness of ivory, the 
demand for celluloid handles has again greatly increased. During 
the whole of the year enormous quantities of common scale tang 
knives for soldiers’ use have been turned out. In the stag horn 
trade supplies are short of the demand, with the usual result of 
prices going up. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE has been little doing since last report, this week being 
again a holiday at most of the works, and there is nothing to tempt 
consumers to buy, as the prospects for 1902 are by no means 
favourable. At the same time sellers are not disposed to reduce 
their prices still further, seeing that they have generally come 
down to less than the cost of production. All things taken into 
account, it is almost universally believed that 1902 will be one of 
the “‘lean” years. The quietness of trade is partly shown by the 
length of the holidays—they are more prolonged than any that 
have been given in recent years. Thatis, however, to some extent 
due to the awkwardness of Christmas and New Year's days coming 
exactly in the middle of the weeks. It was hardly worth while 
lighting up for the first two days of the week, and less so for the 
last two. Shipments, railway traffic receipts, and increasing stocks 
of pig iron all show the slackness that has overspread the trade. 

Prices are steady for Cleveland pig iron, and the drop in Scotch 
warrants which occurred just before Christmas has not interfered 
with the position of producers here, for even yet Scotch iron is 
relatively dearer than Cleveland. The quotation for No. 3 is 
43s. 6d. per ton, and it closed the year at 3d. per ton above the 
minimum, but 5s. 6d. below the maximum. 

The leading makers will not take less than 43s. 6d. for No. 3, 
but some of the other producers and second hands have sold this 
week at 43s. 44d. No. 4 foundry pig iron has been reduced to 
43s., and grey forge is easier, as the holidays reduce the 
consumption to stall proportions, while the output will 
be increased, as is usual, during the holiday periods. The furnaces 
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then turn out less of the higher and more of the lower qualities. 
The quotation for grey forge is now 43s, 3d. per ton, and consumers 
expect to procure without difficulty after the holidays all the forge 
iron they will need, a state of things which has not ruled for 
several months as far as regards grey forge. 

Mixed numbers of East Coast hematite pig iron are steadily fall- 
ing in value ; for several months before the close of November they 
stood at 60s. per ton, but in December fell 2s. 6d. Still the price 
now asked —5/s. 6d.—is relatively dearer than Cleveland pig iron, 
the latter being 14s. less, instead of 10s. only. But neither the 
prices obtainable for ordinary Cleveland nor for hematite pig iron 
cover the cost of production. Rubio ore is at 15s, per ton delivered 
at wharf on Tees or ‘Tyne. 

Next week Mr. Geo, S. Gibb, the general manager of the North- 
Eastern Railway Company, is to meet at Middlesbrough the iron- 
masters of the Cleveland district to discuss with them the question 
of the railway company introducing a considerably larger type of 
wagon than has hitherto been employed on the line. Such a 
departure will considerably affect the position of the ironmaster, 
as it will necessitate alterations of some importance to some of the 
machinery at the blast furnaces, - The hoists, &c., have been con- 
structed to accommodate the type of truck that has been used for 
very many years, and to enlarge the lifts, &c., will entail consider- 
able expense, which some of the makers believe ought to be borne, 
in part at any rate, by the railway company, seeing that the 
change is to be made almost altogether in the interests of the 
railway company. The question of the shortage of trucks, from 
which the ‘Teesside district has suffered acutely all the autumn, 
will be dealt with at the same time. 

The demand for finished iron and steel is very slow, and pro- 
spects of its improving are not very satisfactory. Most of the 
works are idle this week, and prices have not been altered, but 
the tendency is downwards. The South Durham Steel and Iron 
Company, Limited, at its Moor Works, Stockton - on - Tees, 
during 1901, produced 105,781 tons of steel, as compared with 
96,340 tons in 1900, and 101,258 tons in 1899. The quantity for 
last year was the largest that these works have ever turned out. 
There are in operation eight Siemens open hearth and_ steel 
furnaces, to each of which is attached a mechanical charging 
apparatus, which has been found very economical, as the services 
of a considerable number of hands are dispensed with. At its 
three works—Moor, Malleable, and West Hartlepool—the South 
Durham Steel and lron Company can produce 25,000 tons of steel 
plates per month, and it 1s the largest producers of them in 
the country. The wages of steel millmen at the Consett Works 
will for January, February, and March remain the same as in the 
past quarter, no change having been reported in the realised price 
of steel plates. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
at the close of 1901 was 139,005 tons—an increase of 1897 tons in 
December, and of 96,808 tons in the year. In September, 1900, as 
small a quantity was held as 10,462 tons, and the crease since has 
gone on in spite of a large decrease in the number of furnaces in 
operation. The stock of hematite pig iron was 300 tons at 
December 3lst—a decrease for the year of 255.tons, 

The exports of Cleveland pig iron from the Cleveland district 
during 1901 reached 1,061,8,0 tons, the smallest that have been 
reported since 1896. 

The shipments of pig iron to Germany in 1901 were not half 
those reported in 1900, 

The exports of steel from the Tees in 1901 showed a satisfactory 
improvement, for they were 193,823 tons, against 171,546 tons, or 
125 per cent. But the shipments of manufactured iron fell off 
from 191,392 tons to 160,835 tons. ‘The total of finished iron and 
steel shipped was 354,658 tons, or 25 per cent. less than in 1900, 

The output of Cleveland ironstone 1s estimated to have fallen off 
10 per cent. in 1901, and would not exceed 5,000,000 tons—the 
smallest quantity since 1893, 

It is esumated that the production of pig iron in the North of 
England would last year tall short of 2,800,000 tons, as compared 
with 3,109,594 tons in 1900, and 3,251,396 tons in 1889, the output 
being smaller than since 1893, Of the 122 furnaces erected not 
more than 82 were at work at the close of the year, or 15 fewer 
than fifteen months ago. 

Wages at the Cleveland ironstone mines were last year reduced 
29 per cent., at the blast furnaces 295 per cent., at the finished 
ironworks 174 per cent., at the steel roiling mills 174 per cent., 
at the steel smelting shops 15 per cent., and at the Durham 
collieries 25 per cent. The puddling rate at the finished ironworks 
was reduced ls, 9d. per ton, being brought down to 8s. 6d. per ton. 

Early on Monday morning Mr. Arthur Crompton Brown, 
A.M.I.C.E,, chief agent and engineer at the Seaham Harbour new 
dock works for Messrs. S. Pearson and Co., of Westminster, the 
contractors, was killed while superintending the putting down of a 
dam across the South Dock gates. He was caught by the tank at 
the rear of a steam crane which was being swung round and thrown 
on to the dam, a distance ot about 20ft. He was so injured that he 
died before medical assistance could be procured. He was 46 years 
of age, and had been sixteen months at Seaham Harbour. 

Mr. A. E. Ballan, who has lately been manager of the North- 
Eastern Railway Company’s docks at West Hartlepool, and was 
previously superintendent of the Middlesbrough dock, owned by 
the same railway, has been transferred to Hul! as superintendent 
cf the company’s docks there, in succession to Mr. kK. Lake, who 
has received an appointment in the company’s head office at York. 

Plans have been passed for the erection near the park gates of a 
museum to be presented to the town of Middlesbrough by Mr. 
Arthur J. Dorman, chairman of Dorman, Long and Co., Limited, 
Britannia and West Marsh Steel Works, Middlesbrough. Mr. 
Alfred E. Pease, of Pease and Partners, colliery owners, will pre- 
sent his collection of natural history objects to the town, and they 
will be placed in the new museum. 








NOTES FROM SCOTLAND. 


(From our orn Corre sponds nt.) 


THERE has been comparatively little doing in the pig iron market 
since the great drop in prices of warrants, resulting from the failure 
of a London firm of brokers. 
however, recovered about 6d. to 8d. per ton, and business has 


| | 
total shipments for the year are 261,563 tons, against 322,921 in | 











| being, for eleven months, 30,926 tons, as against 14 
| increase of 100 per cent. 


Prices of Scotch warrants have, | 
| tin-plates. 


taken place at 49s, 35d. to 49s. 1d. cash, and 49s. 4d. one month. | 


In Cleveland warrants sales have been noted at 43s. 3d. to 43s. 4d. 
cash, 43s. 4}d. for delivery in four days, and 43s. 55d. and 43s, 6d. 
one month. There has been scarcely anything domg in Cumber- 
land hematite warrants, which are quoted at 55s. 9d. one month. 

One furnace has been changed from hematite to ordinary iron at 
Calder Ironworks, and one has been put out at Govan, the total 
now in operation in Scotland being 82, compared with 83 in the 
preceding week, and an equal number in the corresponding week 
of last year. There has been a quiet business in Scotch hematite 
pigs, the price of which is quoted by merchants as 61s. for delivery 
ut the West of Scotland steel works. 

Prices of the special brands of makers’ pigs have not been much 
affected by the drop in the value of warrants. G.M.B., f.o.b. at 
Glasgow, No. 1, is quoted 54s. 6d.; No. 3, 51s.; Govan, No. 1, 
5ts, 6d.; No. 3, 51s.; Wishaw, No. 1, 55s.; No. 3, 51s.; Carnbroe, 
No. 1, 57s.; No. 3, 53s.; Clyde, No. 1, 66s. 6d.; No. 3, 56s.; Gart- 
sherrie, No. 1, 67s.; No. 3, 56s. 6d.; Calder, No. 1, 67s.; No. 3, 
56s.; Langloan, No. 1, 70s.; No. 3, 59s.; Summerlee, No. 1, 70s. 6d.; 
No. 3, 58s.; Coltness, No. 1, 71s. 6d.; No. 3, 58s. 6d.; Glengarnock 














at Ardrossan, No, 1, 66s.; No. 3, 56s.; Eglinton at Ardrossan, or 
Troon and Dalmellington at Ayr, Nos, 1, 56s.; Nos. 3, 53s.; Shotts 
at Leith, No. 1, 69s. 6d.; No. 3, 57s. 6d.; Carron at Grangemouth, 
No. 1, 67s, td.; No. 3, 57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 4079, compared with 2992 in the same week last year. 
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9 ''o the United States 2009 tons were despatched, against 
2461 in the preceding year; Canada 3770, against 7943 ; South 
America 4276, against 3668 ; India 11,017, against 6163 ; Australia 
11,164, against 14,396; France 5381, against 8428 ; Italy 16,840, 
against 29,410; Germany 14,013, against 27,479; Russia 2269, 
against 1189; Holland 13,365, against 25,083; Belgium 2593, 
against 6348 ; Spain and Portugal 4388, against 3702 ; China and 
Japan 7755, against 5051; other countries 10,464, against 12,290 ; 
and coastwise 152,258, against 169,310. 

The pig iron market was closed this week on Wednesday and 
Thursday for the New Year holidays. The iron, steel, engineering, 
and other works were closed some of them on Monday evening, 
and the remainder on Tuesday for the holiday, and they will not 
re-open until next week. Business in the manufacturing depart- 
ments of the iron and steel industries is therefore at a standstill, 
and there is neither buying nor selling of manufactured articles in 
the market. 

In the past year a large amount of iron and steel material has 
been turned out. The cost of pig iron and of fuel, as well as 
wages, fell considerably in the course of the year. While the pro- 
duction in most branches has been heavy, prices have fallen in 
most cases even in anticipation of the reduction in costs of manu- 
facture. Locomotive and electric engineers have had a very busy 
year. Pipe makers were rather quiet early in the year, but their 
books are now reported to be well filled with orders. Makers of 
beth land and marine boilers have had steady employment, and 
there has been continued activity in the bridge-building and other 
structural branches, 

The shipbuilding trade has been busy, and the output from the 
Clyde yards is the greatest on record, amounting to 511,990 tons, 
compared with 486,337 in the preceding year and 491,074 in 1899. 
There is, however, less work on hand than at the beginning of last 
year, the total being estimated at 397 tons, compared with 
450,000 tons twelve months ago. 

This week the coal trade is necessarily hampered and much 
restricted by the New Year holidays; but the shipments of the 
past week were good. They amounted to 212,453 tons, being 15,529 
more than in the preceding week, and 27,058 over those of the 
corresponding week of last year. Coal prices are without material 
alteration. 








WALES AND ADJOINING COUNTIES. 
( From our own Corre xponde nt.) 


THE beginning of the holidays was marked by the usual rush of 
tonnage to get away at all ports, and by large exports, 
the noticeable vessels in has been the Drayton Grange, a new 
boat of the Houlder line, just off the stocks. She was laden with 
4000 tons bunker coal preparatory to going on transport service. 
The ‘‘ rush” has been followed by a certain degree of slackness, 
and some days must elapse before the old vigour is restored. 


Contidence is indicated at the leading ports that this will soon be | 


done. 


Considering the broken character of the week, it was a matter of | 


surprise that Swansea export coal total should have been so large— 
31,000 tons, and 8000 tons patent fuel. Newport total was under 
30,000 tons, foreign and coastwise. As proving that the volume 
of trade is steadily on the increase, 26,000 tons were despatched 
from Cardiff on Monday, Colliers last week worked very little ; 
they are now returning in force, and the output is large. 
prices show little change. 
the steady inquiry for Monmouthshire bituminous is well main- 
tained. In the anthracite district there has been the usual inter- 
ruption of business, but there, again, prospects are good, On 
‘Change, Swansea, the following quotations were given this week : 

Anthracite, 26s, td. to 27s.; seconds, 23s, 6d.; big vein large, 
21s. 6d. to Z2s.; red vein large, 17s. 6d. to 18s.; machine made 
cobbles, 24s. to 24s, 6d.; ditto nuts, 27s. to 27s. 6d.; rough peas, 
l4s, to 14s, 6d.; fine peas, 11s, to 11s, 6d.; rubbly culm, 5s, 9d. to 
6s.; duff, 3s, 3d. to 3s. 6d.; steam, 16s, to 16s. 6d.; seconds, 
lds. 6d, to 16s.; bunkers, lls, 6d, to 12s.; small, 8s. 9d. to 9s. 
House: No. 3 Rhondda, l6s. 3d. to 16s. 9d.; No. 2 Rhondda, 
15s. 6d.; all Swansea, cash 30 days, less 25. 

Coke keeps up well, furnace selling at 19s., foundry 21s. 
Patent fuel not very active, 14s. to 14s, 3d. Pitwood, 18s. 6d. to 
193. Iron ores, 14s, 6d. to 15s. 6d. - 

On ’Change, Cardiff, mid-week it was impossible to get trust 
worthy quotations. ‘he market was in a state of unrest, and 
figures named one hour shifted the next. All that can be stated 
this week is that best steam coal remains at about 16s. 6d., and 
other kinds of coal at figures fairly in agreement with those given 
by me last week. Small steams, latest quotation 10s. 6d. As for 
Monmouthshire coal, there was more uncertainty about quotations 
for this class of coal than any other, in consequence of the dispute 
with the winding engineers of that district. The men claim a 
standard daily wage of 4s. 9d., and to forego the bonus given for 
smart winding. ‘I'he employers offer 4s. 6d., including the bonus. 
The number of colliers attected will be from 12,000 to 14,000, and 
already at some collieries the night shift men have been prevented 
from going down. I do not anticipate a long strike, but for a 
little time some upset is likely. 

One good augury is given by the settlement of the Tredegar dis- 
pute. ‘This was at the Bedwellty collieries, and arose out of the 
replacement of an old engineman by a younger. 

Coke and patent fuel quotations, Carditt, not given this week. 
Pitwood, 16s. 6d. to 16s. Yd. 
pressed state. 
and coasting, slack ; Gibraltar, 5s. 








It is a little early to give complete statistics of coal exports for | 


the year. The Cardiff estimate is close to 16 million tons ; Swansea, 
for the eleven months, 2} million tons—a decrease of 6 per cent. 
Newport foreign coal shipments 2,353,013 tons, as against 
2,573,647 tons, a decrease of 220,634 tons. This decline was prin- 
cipally in the quarter affected by stop days 

In connection with the iron and steel trade here, again, com- 
plete returns are not ready. Newport shows well, the exports 

,223 tons, an 
Swansea admits the receipt of only 
4000 tons American bars, as compared with 20,000 tons for the 
previous year ; also a decrease of 4000 tons in the shipments of 
In the receipt of iron ore to Swansea there has been a 
remarkable decline of nearly 72,000 tons, 

On 'Change, Swansea, this week the finished iron and steel trade 
was reported as inactive. Business withheld, and interest is 
centred upon the quarterly meeting at Birmingham next week. 
Quotations annexed indicate only a slight change, so that iron- 


| masters show no inclination to lower to meet the German and 
| Belgian prices, and authorities are satisfied that they are quite 


Superior quality should command higher 


Glasgow warrants, pig iron, 49s. 1d. cash. Middlesbrough, 
No. 3, 43s. 3d. to 43s. 4d.; hematite warrants, 55s. 9d. for mixed 


justified in so doing. 


| values, 


numbers. Welsh bars, £6 2s. 6d. to £6 5s.; angles at usual 
extras. Sheets, iron and steel, £8 to £8 5s. Steel rails, heavy, 


£5 to £5 5s.; light, £6 5s. to £7 5s. Bessemer steel tin-plate bars, 
£4 15s.; Siemens, £4 17s. 6d. Tin-plates, Bessemer steel cokes, 
12s. 9d. to 13s.; Siemens coke finish, 13s. to 13s. 3d.; ternes, per 
double box, 25 by 20, 25s. 6d. to 27s. 6d.; best charcoal, 14s. 3d. 
to 15s. Big sheets, 6ft. by 3ft. by 30 G., per ton £10 15s. to 
£10 17s. 6d.; finished black plate, £10 10s. to £10 12s. 6d.; block 
tin, £106 to £103 15s.; spelter, £16 15s.; lead, £10 10s.; copper, 
Chili bars, £48 5s: to £48 15s. 

Last week'tin-plate shipments only amounted to 38,275 boxes ; 
receipts from works, 41,717 boxes. Present stock, 124,855 boxes. 
Several works at Briton Ferry were idle on Wednesday and Thurs- 
day, including the Albion and various tin-plate works, The Aber- 
carn Tin-plate Works are to be sold by auction, 


Amongst | 


Latest | 
Small steam quotations are firm, and | 


Freight market remains in a de- | 
Marseilles, 6}f.; Mediterranean, steady ; Barry | 


The result of the audit of ironmasters’ books was declared on 
Saturday at Abergavenny to justify the retention of present prices 
to ironworkers. ‘his has been a pleasant surprise, as a reduction 
Was anticipated, : 

Pig iron has come in, principally to Newport, from Millom and 
Antwerp. Imports of steel continue :—1331 tons steel billets and 
18 cwt. wire nails from Antwerp, and pig iron and steel bars, 660 
tons, and steel plates to Lysaght, Newport, and tram rails, &., to 
Cardiff Corporation from Middlesbrough. ‘I'here has been a good 
deal of clearance from the iron and steel works in the form 
principally of bars and rails. One large cargo left Newport on 
Monday tor India, composed of 950 tons rails, 350 tons general, 
and 730 tons coke ; also from Newport, 225 tons rails, and 300 
chairs to Cork, 

Trade is moderately active, home and colonial rails, tin-plate 
bars, and small goods. In the Dowlais district the statement 
freely made is that a strong body of engineers from America will 
arrive shortly and put up the Morgan mill.‘ ‘Tinkering ” is to 
give way to the substitution of a good deal of new plant. As 
regards Cyfarthfa, a London contemporary announces that there 
has been a settlement of the amalgamation and the price is stated 
—one million and a-half sterling. This 1 cannot endorse. ‘There 
is no official statement made yet, nor is it thought to be likely 
until after the meeting of Birmmgham shareholders to ratify the 
arrangements, which are now generally understood in the district 
to be complete. ‘The new era of steel combination now promises to 
open, as far as Wales is concerned, with Birmingham controlling 
Dowlais, Cyfarthfa, and minor industries, and Manchester direct- 
ing the fortunes of Ebbw Vale. This will be the ending of the 
paternal sway of the old Welsh ironmasters. j 

The claim of the Taff Vale Railway Company against the 
Associated Society Railway Officials has now been formulated. The 
action is expected to come on some time in February. ? 

A Bill has been deposited to acquire the Brynmawrand Western 
Valley lines by the Great Western and London and North- 
Western. 

The ‘*Coal Combine” of Wales is not likely to be a success as 
regards a general confederacy, but some collieries may unite. 

The Mayor of Swansea, referring to the Commission on the coal 
supply of Wales, thinks that there is no occasion for anxiety, as 
there is enough for another hundred or two hundred years, 














NOTES FROM GERMANY. 
(From our orn Correspondent.) 


During this week and the last the business done on the iron 
market over here has naturally been of the most limited descrip- 
tion, and next week will probably see a further decrease in 
activity. Only in some departments of the iron industry there has 
been rather more life stirring just at the end of Christmas week ; 
scrap iron, for instance, was fairly brisk. During the last few 
weeks export in the Rhenish-Westphalian district 1s reported to 
| have been improving, so far as the quantity is concerned, quota- 
tions remaining very depressed, Lxport in pig iron is about 
50 per cent. of the total make, and some works have sold lots of 
10,000 t. hematite to America, Also in billets export has shown a 
rise against last year, but prices are exceedingly low, those for 
blooms being below the costs of production. Heavy plates have 
been a little cheaper than before, but there was a better inquiry 
felt in many instances, The export bounty now generally granted 
by the heavy plate convention is M, 20 p.t. Sheets sell briskly on 
foreign account. 

Several rather heavy export orders in rails have been secured 
| during the past few weeks, some from Canada, and negotiations 
are being carried on concerning further contracts ; there 1s talk of 
a heavy rail order for Japan. Also in locomotives and railway 
cars orders of some weight are reported to be pending. The 
production of pig iron in the Saar and Mosel district: was for 
November, 1901, 14,279 t. forge pig, 182,177 t. basic, 38,274 t. 
| foundry pig; together, 234,730 t. Output shows a decrease of 

2-08 per cent. against the preceding month, when it amounted 
| to 234,726 t. In November, 1900, the total production of pig iron 
| was 255,480 t., or 8-12 per cent. higher than in November of 
| 1901. 
| Heavy orders for railway material have quite recently been 

given out in Austria-Hungary, so activity will improve considerably 

in some departments of the iron industry ; thirty-six locomotives 
and twenty tenders, worth about three million florins, are to be 
delivered in 1902, while a further order for sixty-five locomotives 
and fifty tenders, worth six million florins, is for 1903. The prices 
asked by the different works were lower than those quoted in 
September, 1901. The rail works are likewise going to be busy 
during the months to come, negotiations having already been 
carried on concerning the supply mm rails for 1903 and 1904, the 
contracts in question amounting to 900,000 yg. rails and hard- 
ware, 

All sorts of house coal are in active request in Austria-Hungary, 
while engine fuel remains very depressed. 

The retrograde movement that has been noticeable on the Belgian 
iron market ever since November last continues ; no orders of any 
weight could be secured, all the iron-producing establishments 
restricting their purchases to the utmost. Of thirty-nine blast 
furnaces existing, twenty-five only have been in blow in Belgium 
in November, 1901, their make being 64,500 t., against 85,500 t. in 
| the same month the year before. ‘I'he condition of the steel trade 
is dull —in fact, it is going from bad to worst. The arms factories 
form quite an exception now, being in comparatively brisk occupa- 
tion. ‘lhe present prices for iron and steel all show a decrease of 
2f. to 5f. p.t. when compared to those of the same period last year ; 
further reductions may perhaps take place in early spring. 

A strong demand comes forward for coal in Belgium ; 1n the first 
part of December deliveries were specially heavy, being 23,344 wagons, 
against 19,824 wagons in 1900 and 26,096 wagons in [89Y. Changes 
in price have not taken place. During the tirst eleven months of 
1901 2,615,044 t. coal have been imported to Belgium, against 
| 3,081,468 t. in the year before; coke, 112,12 t., against 

265,691 t.; briquettes, 14,277 t., against 19,492t. Exports were, in 
coal, 4,375,706 t., against 4,846,404 t. in the year before; coke, 





765,567 t., against 991,168 t.; briquettes, 643,583 t., against 
553,925 t. 





De 

Swedish export in iron and iron ore from January Ist to 
November 30th, 1901, is stated to have been, in pig iron, 76,895 t., 

against 77,112 t. in the year before; bars, 131,525 t., against 

190,403 t.; iron ore, 1,722,046 t., against 1,563,585 t.; zine ore, 

40,141 t., against 36,666 t. in the year before. 

German general foreign trade is statistically stated to have been 

for November 1901, as under :— Import, 3,642,042 t.; against 
4,107,577 t. in November, 1900, Total import during the first 
|eleven months of 1901 was 41,060,764 t., against 42,137,265 t. in 
1900 ; and 41,299,925 t. in 1899. Export was for November, 1901, 
2,909,855 t.; against 2,969,985't.; and the total export during the 
first eleven months of 1901 was 29,459,008 t., against 30,043,340 t. 
in 1900, and 27,990,564 t. in 1899. Only in iron an increase in 
export could be perceived, while in ore, coal, and earth a strong 
decrease was felt. German export in coal to Russia, for instance, 
shows a considerable falling off, while up to the end of 1900 a 
strong improvement could be noticed ; in 1897 Germany sold 
493,911 t. pit coal to Russia, in 1898 figures rose to 670,564 t.; in 
1899, 930,009 t. were exported, and in 1900 German export in coal 
and coke to Russia rose to 1,076,286 t. During the first eleven 
months of 1901, however, only 962,453 t. were exported to Russia, 
against 990,489 t. for the corresponding period in 1900, 

The strong increase in the export of coal in 1900 was partly due 
| to the fact that the Russian Government had then transitorily 
| granted the duty-free import of foreign coal to all the Russian 
| railways. 
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AUSTRALIAN NOTES. 


In consequence of the severe drought through- 
out Queensland during the past year the returns 
on the railway working are not very ers. 
‘he net revenue for the year was £258,955, as 
compared with £515,708 for the previous year, 

The reduced earnings are entirely due to the 
loss of live stock by droughts, and consequent 
stoppage of station improvements and ree vee 
supplies for up-country consumption, and to the 


necessity of carrying starving stock and fodder at | 


merely nominal rates in order to keep the stock 
alive. The expenditure, on the other hand, shows 
an increase in all branches--due to heavy disburse- 
for locomotive and other rolling stock 
to relaying, and other heavy works, 


ments 
purposes, 

During the year 12 new locomotives have been 
added to stock, and at least 17 were required with 
the present number to replace those which 
become useless each year through age, and this 
is without any provision being made for increased 


traffic, new lines, and other demands for loco- 
motive power. The chief mechanical engineer 
Mr. George Nutt—states that designs for 


heavier engines are being pearet. There are 
still 16 tank engines to be delivered from con- 
tractors, but the strengthening of the bridges is 
not yet complete, and until this is done these 
engines cannot be put into traffic. 


After four years and five months’ sinking coal 
was struck at the Balmain—Sydney—collieries 
on November 21st. 

The Sydney Harbour Collieries Company com- 
menced sinking two shafts on June 9th, 1897, on 
the shores of Port Jackson, at Balmain, Sydney, 
with the intention of striking the strata of coal 
that extends from the Newcastle district under 
the Sydney Harbour and outcrops in the South 
Coast district. The shaft is now down 2880ft., 
and it has since been found that it is not the main 
seam that has yet been struck. It is anticipated 
that by winning the coal right at the shore in 
Sydney Harbour, and providing their own 
wharves, that the saving in railway carriage would 
enable the company to enjoy a monopoly in the 
loading of ships. 

It has been unofficially announced that the 
position of Chief Commissioner for Victorian 
railways has been offered to Mr. D. Kirkcaldie, 
one of the New South Wales railway com- 
missioners. Mr. Kirkealdie has had a life-long 
experience on colonial railways, and the benefit 
of his services to the sister State should prove a 
valuable acquisition, 











CATALOGUES 
British Thomson - Houston Company, 
Limited. Pamphlet No, 115: Interchangeable 
enclosed are lamps for alternating and direct- 
current circuits, 

THE Willesden Paper and Canvas Works, 
Limited, has issued a wall calendar of the daily 
block pattern. Although useful, the general 
design of the calendar leaves room for some im- 
provement, 

HENRY Osporn, 9, High-street, Southampton. 
231d edition of an illustrated tool and machinery 
list.— This is a compilation of American and other 
tools and machines. Special attention has been 
paid to the indexing. 

GENERAL ELectric Company, Limited. Cata- 
logue Section E.—The most important item in 
this catalogue is arc lamps and accessories. Special 
attention isdrawn to the Angold open and enclosed 
are lamps, and the accessories, especially in con- 
nection with alternating-current arc lamps, are 
based on large experience in connection with 
this sort of apparatus. 

From Penrose and Company, 109, Farringdon- 
road, London, we have received a handsome 
volume devoted to photographie mechanical pro- 
cess materials. The binding and general get-up 
of this book are extremely tasteful, while it is 
claimed that the contents include particulars of 
every appliance or material known to be used in 
these processes. There are 272 pages of matter, 
about 750 illustrations, and 1260 references in the 
index. Many of the illustrations are by the half- 
tone process, 


THE 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


LLoyp AND LLoyb, Limited, are ining their 
present offices at 90, Cannon-street, E.C., for 
larger premises at No. 50, Cannon-street. 

WE are requested by Merryweather and Sons, 
Limited, to state that the bore tube pump illus- 
trated in our last issue has been patented. 

WEare advised by James Pollock, Sons and Co. 
that they have registered their firm as a limited 
liability company, with effect from Ist January, 
1902. The reason for this change is purely a 
family one, the whole of the shares being held by 
the management, who will continue to conduct 
the business as hitherto. 


Mr. Basin Joy informs us that he has been 
appointed manager of the Simms Manufacturing 
Company, Limited, of Bermondsey, and has given 
up his consulting business which he carried on for 
some years at 85, Gracechurch-street. His place 
there will be taken by Mr. Jasper E. Cooper, who 
has for some years been in the engineering 
a yaaa of Messrs. Earle’s, of Hull, and who 
will carry on the business in conjunction with Mr. 
David Joy. 

WE are informed that the Bureau Veritas 
International Registry of Shipping have appointed 
as their Inspector-General, at the head office in 
Paris, Mr. Daymard, who has resigned his 
position of engineer-in-chief to the Compagnie 
Générale Translantique. Mr. Daymard is as well 
known in this country as he is in France, and is, 
a prominent member of the Institution of Naval 
Architects and other scientific societies, having 
contributed several important papers and taken 
part in many of their discussions, 








THE PATENT JOURNAL. 


Condensed from “* The 
Patents,” 


Application for Letters Patent. 


*,* When inventions have been ‘ communicated " the 


name and address of the communicating party are | 


printed in italics, 


lith Derember, WOOL, 








Bars, R. M. Painter, Brighton, 

Spokes, F, D. C. Strettell, Bristol. 

. ExpLosion Enaines, R. Lucas, London. 

TowinG Vessecs, J. A. and J. Duthie, Manns- 

d, Aberdeenshire. 

25,621. CRANKS and HANpLEs for Cyces, 8. Beverley, 
“Salford. 

2. Toy DILATABLE FIGURES. 

25,¢ RANGE-FINDING INSTRUMENT 
stead, Kent. 

25,624. Biscurr Currers, J. Vicars, sen., T. Vicars, 
and J. Vicars, jun., Liverpool. 

25,625. INSERTING FASTENINGS in Boots, A. Chaplin 
and the British United Shoe Machinery Company, 
Limited, Leicester. 

25,626. Guarp for WHEELS of MULEs, 
J. Hirst, Huddersfield. 

25,627. Apparatus for Drawino Liquips from Reser- 
voirs, J. Meadowcroft and W. Meadowcroft and Son, 
Li nited, Halifax. 

25,628, ENAMELLING METALLIC SurFACEs, J. W. Sankey, 
Wolverhampton. 

25,620. JEWELLERY PapLock, P. Pepper and Sons, 
Limited, and J. W. Robathan, Birmingham. 

25,630, FLUID-pRESSURE RoTary Enotes, J. Murrie, 

lasgow. 
31. CONTROLLING FLUE Damper, J. C. F. Brittain, 


F. MeMellon 














C. Pomilio, London. 
i Brown, Plum- 











A. Wilcock and 









SreaM Bo!.ers, and E. A. 

_Me} aughton, Manchester. 

i338. Covers for OutTsipE TRAMCAR Seats, J. Scott, 

lasgow 

25,634. coe Bars for Suips’ Hatcu Coamrinas, J. H. 
Bell and H. L. and P. Thomas, Sunderland. 

25,635. Automatic ComBusTION REGULATOR, P. 
Cologne, Germany. 

25,636. MANUFACTURING VALVES, J. Schaefer, Cologne, 


Katz, 


Germany. 

25,637. VaLvE Box for Pumps, J. Schaefer, Cologne, 
Germany. 

25,638. HorsgesHors, T. H. Wiggans, Lostock Hall, 


near Preston. 

25,639, TURBINES, CENTRIFUGAL 
Shaw, Liverpool. 

25,640. Preumatic Tires, J. Adair, Waterton. 

25,641. Lock for Borries, F. E. C. Payton, Hands- 
worth, Staffordshire. 

25,642. ATTACHING PNEUMATIC 
Latimer, Birmingham. 

25,643. Revotvinc SHow Stanps, W. 

‘arthing, London. 

Topacco Piprs, E. B. Watson, London. 

STEAM SuPERHEATERS, H. McPhail, London. 


Pumps, &c., 





Tires to Rims, A. 


H. Slinn and A. 









45, 


25,646. Mrruop of CLosine Lips of Cans, W. Currell, 
London. 

25,647. ContrRoLitinGa Exvectrric Circuits, C. A. Pak r, 
London. 

25,648, SELF-STEERING Toy Bicyc es, W. F. H. Coke, 
London. 


25,649. Pickinec up Batis, C. W. Faulkner and W. 
ppleton, London. 

Propvction of SuLpHUR CoLOURING MATTERS, 
J. Y. Johnson.—(The Badische Anilin and Soda 
_ Fabrik, Germané.) 

Mernop of ADVERTISING, P. Rosé, London. 
Cooxine and other Rayners, T. Hattersley, 











25,650. 









rdon. 
25,658, System of Movine PLatrorss, A. L. Bricknell, 

London. 
25,654. Fixtnc Notices to Boarps, A. H. Davies, 

London. 
25,655. Snors for Strep Dancine, A. Goldstone, 


London. 
Mi, COMPRESSED Spirit, L. 
ell, London. 


Jameson and C. Brock- 








25, 





25,657. SPEAKING TrumpEt, H. J. W. Raphael.—(C. 
Raphael, Germany.) 
25,658. Inrants’ Cots, E. E. and F. A. Bloomfield, 
mdon. 
25,659, ConvEYOR FrEpERS, P. U. Askham and T. G. 
arlow, Sheffield. 
_Ac TUATING RatLway Car Brakes, J. Petti- 


, London. 
sl. CARTRIDGE and Fuse, 
( Thapmian, london, 
25,662. Mrnxers’ Lames, O. von Roetel, London. 
63. Gas Enoines, H. Junkers, London. 
25,004. He_mMets for Firrmen, W. L. Wise. 
havdt and Juat, Germany.) 
25,665. CurLinG IRON HEATERS, 





P. Hargreaves and J. F. 






(Weia- 





EK. T. Rosenheimer, 


iLASS SusPENDER, L. Courlander and E. 

idon. 
7. ConsTRUCTING CONCRETE FLOORS and CEILINGS, 

1 Haddan. ~( Wayas and Freytag Aktion Grsellechaft, 
Germany.) 

25,668. SHEET Music Capinet, O. H. and W. P. Stewart, 
London, 

25,669, PHOTOGRAPHIC P. 
London, 

25,670. VARIABLE Sart Gear, G. 

ae London. 

25,671. HARDENING 
United States.) 

25,672. Driving CHarn, A. 
Bouvier, London. 

25,673, Macuine for Diacina Porators, C, 
London. 








OpsEcTIVES, C. 


Goodchild and F. 


Goerz, 





STrEL, P. M. Justice.—(C. Davis, 
H. Grandjean and E. J 


Hedges, 





25,674. CycLe MupGuarps, H. Witkers-Lancashire, 
L > 

25,675. Horse-cLorus, G. Keil, London. 

25, CoNTINUOUSLY-ACTING DISTILLING APPARATUS, 
C. ‘till, London. 

at Cyc_e Lamps, C. Herbert, D. Sixsmith, and 


. H. Herbert, London. 

78. Lamp Bracket, H. Casey, London. 

5,679. Puttey Lupricators, F. J. Rippl and W. 
Miller, London. 

25,680. Work Howpers for Use in Szwrna, J. 8S. Peden, 
,-ondon. 

5,681, OPERATING E. Punchard, 
~~ ondon. 

5,682. Mec reo for CONVERTING Morton, 1. 

D. H. J. Smith, London. 

25,683. htt for REELS, 
edwards, London. 

25,684. ELectric INCANDESCENT Lamps, H. E. Kershaw, 
London. 

25,685. FLurp Meters, W. 

25,686. BEAM MICROMETERS, 
London. 

25,687. SELF-cLostna VALVEs, W. 
London. 

25,688. MANUFACTURING CARBON TETRACHLORIDE, C. 

Yombes, London. 

25,689, CLip for FASTENING TOGETHER PapErs, J. Spiess, 
London. 

25,690. Rowrna Boats, C. 





MAGAZINE RIFLEs, 


Price 





I. Limb and A. R. 


A. G, Schinheyder, London. 
W. A. G. Schinheyder, 


A. G. Schinheyder, 








D. Abel.—(E. Ballien, Ger- 


many. ) 

25,691. WorkKING TYPE-SETTING Macnines, C. Rozzr, 
London. 

25,692. Str neh aera J. M. Hurd, London. 


25, 693. Lack Faprics, R. Carey and W. R. 8. Han- 


cock, London. 


25,694. HARNESS MecHaANnisM for Looms, F. Lacey, 
London. 
25,695, TREATING Bacassk, H. Manoury and L. Naudet, 


London. 
25,606, BuckLEs for Betts, C. H. Smith, London, 


| 25,697. 


INustrated Oficial Journal of + 


| 25,700. APPLYING METALLIC 


CoLtourtnc Matrer, J. Y. Johnson.—(The 

Badiache Anilin and Soda Fabrik, Germany.) 

,698. APPARATUS for PULVERISING Orgs, The Red- 
ruth Foundry Company, Limited, and T. H. Tregon- 
ing, London. 

25,000. SUBSTANCES PREPARED by FRACTIONAL 
TILLATION, W. R. Bousfield, London. 

FasTENINGS to Boots, M. 

L. Lion and T. Cowburn, London. 





Dis- 








| 25,701. Liquip AGiraTiNG Macntines, J. Marshall, 
London. 
25,702. EaG Poacuers and Servers, E. Hill, 
London. 
25,703. MAKING SHoes, L. Olsen and G, Toftner, 
London. 
25,704. Fire-pars for Furnaces, 8. C. Davidson, 


H. B. H. | 








London. 

25,705. MECHANICAL 
ILLUSTRATIONS, M. 
Leopold, London. 

25,706. PHARMACEUTICAL Compounpbs, H. E. Newton. 

(The Farbenfubriken cormals Friedrich Bayer and 
Co., Germany.) 

25,707. PREVENTING Horses Siippine, R. E. Clement, 
London. 

25,708. Ourpoor Seats, G., H. F., and A. A, Parrott, 

London. 

70. NEEDLE Looms, The British Automatic Loom 

a Limited, and C, Fise her, London. 

. Moror Bicycres, O. Bailly, London. 

. SPARK ARReEsSTERS, A. Eade, jun., London. 
Breecu Mecuanism, T. R. R Ashton, London. 


for MakinG Reapy 
Schtimichen, and P. 


PROCESS 
Weise, E. 











25513. PostaL PILLAR Boy W. Crossley, 

London, 
17th December, 1901. 

25,714. Prorectinc Saws, W. H. Boyd, Poynton, 
Cheshire. 

25,715. Power TRANSMISSION Device, J. R. Churchill, 
London. 

25,716. Desicn of Trunk Enorne, V. E. Davenport, 
Brighton. 

25,717. SEPARATING ALBUMINOIDS from Fat, J. Car- 


stairs, Bradford 
25,718. Vent Pra for Casxs, W. J. Smith, Prospect 
Hoyland, near Barnsley. 
25,719. CONNECTING BROOMHEADS with Hanptes, J. B. 
ohnston, Manchester. 
Dry Coverines for Wer Sgats, F. 





B. Hart, 


. Bat for Princ-pon 

25,722. Rapip HEAaTIN 
" Torquay. 

25,723. WasHinG Macutngs, T. Bradford, Manchester. 

Trams, J. Hunt, Stock- 


A. 





. P. Chapman, Pontypridd. 
of Water, F. H. Briggs, 








. TROLLEY for ELectrRIc 
n-Tees. 
25,725. MovING 
—— 

25,726. Ciurcnes, J. B. 8. Poyser, Senge. 

27. SPARK PREVENTER for ENciNeEs, J. E. Palmer 
wand A. W. Turner, Birmingham. 
5,728. SwinGc MOVEMENTS for Mirrors, G. Moore, jun., 
‘t firmaingham. 


DERRICK POLEs, Maskrey, 





25, 





25,729. HEATING Apparatus, W. J. Crossley and J. 
‘Atkinson, Manchester. 
25,730. Brakes for Tramcars, J. H. M. Gillies, 
Glasgow. 
731. Biscurr Cutting Macutines, D. E. Thomson, 
Glasgow. 
Dover Divipinc Macuryery, D. E. Thomson. 
( asgow. 


. loinc Cakes, C. A. Thomson, Glasgow. 
. RECOVERING ag of Eaas from SHE.xs, C. 
_A. Thomson and J. J. Ladingham, jun., Glasgow. 
5, WEIGHING Mac HINES, F. Klouman, Liverpool. 
f . AuTomaTiC SHutTTLine of Looms, E. Keighl« ,, 
"Halifax. 
25,737. WATERPROOF GARMENTS, R. Coulter, Leeds. 
Trap, J. Thomson, 











738. MIRROR SELF-ACTING Rat 
“Dundee. 

739. Locks, A. A. Cooper, Glasgow. 
. Stipe Ruves, R. Williamson, Glasgow. 





2 LupricaTion of Enernes, C. H. T. Alston, 
Loch Awe, Argyllshire. 
2 ApitesiveE WRAPPERS, C. Chambers, Birming- 






. Seat INnpicators, H. Klee, London. 

; ComBInED Door Knops, P. C. Plaster and J. H. 
Miller, Glasgow. 

25,745. FasteENinG Device, W. Weisspfennig and E. 
Pfannschmidt, Glasgow. 


25,746. Rattway LINE Construction, R. J. Baldrey, 
London. 

25,747. Exectric Fusr Switcna Boxess, J. Sachs, 
London. 

25,748. Compinep Spoot Hoiper, G. Brewer.—(Th¢ 


Smyth Manujacturing Company, United States.) 

9, Scnoiars’ HoLp-au, C. E. Whitaker, Leeds. 

0). FIRE-LIGHTER, A, J. Robertson, Salford. 

1. Raitway CoveLp P. Oakes, Burnley. 

25,75 FASTENER for 1 Wilkins, 
” landen 

25,753. ELkeTRic 










nas, J. B. 


Disrrinution, J, S. Peak, London, 


54. BREECHES FasTeENER, W. Hawkes and J. W. 
” Fheninn, Biggleswade, Beds. 
25,755. Tires for Venicies, B. M. Drake and J. M. 


Gorham, London. 
25,756, Gass Boxes, B. 
sondon, 

BortLe SEALING 


M. Drake and J. M. Gorham, 


Tank, T. B. Harpham, 





Wt 759. Semele: “MAKING Mac HINE, M. 8 ‘Abbott, 4 
“AL Loomis, and F. D. Ives, London. 

25,760. NAVIGABLE Ba.ioon, H. Lane, London. 

5,761. INpoor TarGEt, A. Mandl, London. 

25,762. CarTRIpDGE Cuiips, F. R. von Mannlicher, 
London. 

25,763. Bouts, C. Hansel, London. 

25,764. KeyBoarp of TYPESETTING Macutngs, C. Rozar, 
London. 

25,765. SyrpnHon Frvusurna Apparatus, C. Wellman, 
London. 

25,766. Pappina for GARMENTS, E. Lewy, London. 

25,767. TABLE ATTACHMENT for P1nG-pona, E. R. Chit- 
tenden, Surbiton, Surrey. 

25 _ ELECTRIC FANs, H. Agha, London. 

%. Liqurip Ptstot, R. Parker, London. 

0. Constructina TRENCHES, H. Rohnstein and 

. Jacob, London. 

25,771. CoIN-FREED WEIGHING APPARATUS, H. Kiinzel, 
London. 

25,772, DRYING 

on. 

3. Leaartna, W. C. T. Chennell, London, 

74. Cans, J. Deborde, London. 

. Rorary Fivip Enaings, J. F. Cooley, London. 
76. Making Magnesium Carponatr, F. 8. Young 

and W. 8. Griffiths, London. 















Sotip Materiats, F. C. J. Bird, 






5,777. WATER-TIGHT BULKHEADS, F. G. P. Preston 
and P. L. Isaac, London. 
25,778. PERFORATORS for ELECTRIC TELEGRAPHS, D. 


Murray, London. 

25,779. Lusricators, A. Goodwin, London. 

25,780. Corron Dyrsturrs, R. B. Ransford.—(L. Cas- 
sella and Co., Germany.) 

25,781. MANUFACTURE of Dygsturrs, R. B. Ransford.— 
(L. Cassella and Co., Germany.) 

25,782. DistripuTion of Propucer Gas, L. 
son, London, 


B. Atkin- 


25,783. Macuine for Naitinc Boxers, &c,, L. Plessis, 
London. 

25,784. Drivinc Ware for Cycies, G. W. Scaife, 
London. 


25,785. Boor Laces, H. K. Reynolds, London. 


25,786. Hat Racks, T. C. Richards, London. 
25, Lg AppaRAtTus for FriIncing Cosaquk CoveRINGs, 
H. N. Cahen, London. 


25 5,788. Seu 1B for BLastina Purposss, H. J. Richards, 
C. B. Dougherty, M. Williams, and A. L. Williams, 
London. 

25,789. TEACHING Music, 
London. 


M. Schroeder-Hanfstaeng]l, 














25,790. Cottars for Suarr Berartnas, A. Riebe, 
London. 
25,791. SLIpE-vALVE Motions for Pumps, C. Pritt, 
London. 
25,792. Manuracture of Derercents, G. Bamberg, 
London. 
CLampInc Picture Frames, &c., H. Thain, 





2: Recepracte for Hotpine CicarR Ewnps, W. 
Evans, London. 
25,795. C 


ANDLE Lamps, T. C. Richards, London. 








25,796. SPENDING UMBRELLAS, &c., P. Richardson, 
London. 
25,797. Apparatus for LauncHinG Torprepors, G. 
_ Hoyos, London. 
Atr-ESCAPE VALvE, A. Grevel, London. 





4, APPARATUS for CLEANSING FEATHERS, J. Weller, 
London, : 
25,800. PNeumatic INner Tuses, C. E. A. Esse, Liver- 


poo. ’ 
25,801. Rounpinc Rossin Woop, M. Mitchell, Liver- 


x” 01. 
on 802. Pockets for Stipinc Doors, W. P. Thompson. 
—(The Perfect Sliding Doov Company, United States.) 
3. RoLLeR SautTrer Doors, O. Bayer, Liverpool. 
25,304. MANUFACTURE of PHARMACEUTICAL Com- 
pou nos, H. E. Newton.—(The Farbensabriken vormals 
Friedrich Bayer and Co., Germany.) 
25,805. Fixina Cross W1iREs in OpricaL 
A. A. Common, London, 
25,806. TROUSERS STRETCHER, F. F. Walter, London. 
25,807. TREATING Woopy Supstances, W, R, Gentzen 


and L. Roth, London. 
25,808. MusicaL Instruments, H. Miiller and M. 
y. 


Weitzner, London. 

25,809. MANUFACTU RE of CoLouRING MatTTer, J. 
Johnson.—{The Badische Anilin and Soda Fabrik, 

Germany. 


25,810. Manuractore of INcANDEsceNce Bopres fcr 
E.ectric GLow Lamps, A. Just, London. 





INSTRUMENTS, 





18th December, 1901. 


Non-opsTRUCTING SHow Carbs, 

London. 

2. COMPRESSED WATER Pipes, A. Roberts, Leeds, 

3. Steam GENERATORS, D. France, Manchester. 

25,814. Barus, T. W. Twyford, Birmingham. 

25,815. RIFLE ‘CARRIERS for Cre LEs, J. B. Brooks and 
J. Holt, Birmingham. 

25,816. SAFETY Hoists, W. T. Eades, Birmingham. 

25,817. ANTI-VIBRATION ARRANGEMENT for CycLEs, W. 
H. W. Phinn, Birmingham. 

25,818. ReFLeEx Mirror Hinae, P. H. — London, 

5,819. Preumatic Tires, M. Dawson, Liverpool. 

820. ENVELOPE OPENER, H. Cheesman, Hartlepool. 


W. C. John- 









25, 821. Trimminc for Upnoistrertne, J. Hall, Man- 
chester. 
25,822. MANUFACTURE of WovEN-FIGURED CLoTH, T. 


Tay lor, Manchester. 

25,823. OvuTeR Cover for PNevmaTic 
Dawes, Manchester. 

25,824. Construction of the Mawson WaTER FILTER, 
J. Clark, Tynemouth. 

25,825. SIGNALLING AppaRATus, E. Rothwell, Man 


Tires, G. W. 





aan , 
25,826. Two-spEED Drivinc Gear for Cycies, The 
Hub Two-speed Gear Company, Limited, and W. 


Goodbrand, Manchester. 
28,827. Expansion Joints for WaTER Marys, H. Bew- 
iay, Birmingham. 
25,828. LATHES for TURNING AXLES, J. Major, Man- 
~ chester. 
25,829. PNeumaTic Tires for WHEELS, J. Major, Man- 
chester. 
5,830. Wes Printinc Macutnes, W. 8S. Dow, London. 
5,831. ANcHOoRS for OVERHEAD ELEcrric WIREs, E. 
A. Browning, London. 





2 
25 








25,832. Hanpite Bark for Cycres, J. Robertson, 
Glasgow. 
25,833. Wire for Execrric Raitways, F. Hewer, 
London. 
25,834. CUFF Link, O. Rothschild, Manchester. 
2 >». APPARATUS for PoLisHING Boots, L. A. K. and 
Love, Bournemouth. 
WHEELS for Carriaces, J. Whetstone, West 





ym wich. 

25 SEWING MACHINES, 

25,838. SECURING SPINDLES 
Glasgow. 

25,839. LatcHine Bott, D. Worrall and T. Sawbridge, 
Wolverhampton. 

25,840. The Mysterious PHoTos, 
ne a 
341. CRUSHING MACHINE, T. —- London. 

ae CoIN-FREED Apparatus, H. J. Heinze and E. 
V. Squire, London. 

25,843. Driving Gear for Motors, J. Delpy, London, 

25,844. Automatic Book Mark Drvicr, C. F.C 

Morris and A. Helbing, London. 





J. F. Craddock, London. 
of Locks, R. Cochran, 








F. Ferman, Edin- 











25,845. GuLLiEs, J. Hirst, London. 
- 3. Construction of Grates, J. Hirst, London. 
25,847. Bunsen Gas Burners, BD. G, H. Ransom, Man- 
chester. 


25,848. Comn-acTuATED Games, C. W. Clement-Simith 
and H. Dickinson, London. 


49, Steam Traps, H. Buscher, London. 





. VALVEs for Pyrumatic TiREs, F. Mousley, Bir- 
ingham. 
51. Mosaic Grass Decoration, J. Barker, 5S. 





As kens, and H. Phillips, Plaistow, Essex. 

Casu T1Lxs, J. T. Leigh, London. 

. Sewinc Macuiyes, 8. Burnham, London. 

. Leg Covertnes, A. Garver, London. 

. Footwear, A. A. Storey, London. 

. Foor Scrapers, W. Black, London. 

. Fruiine Funnets, H. Stuck, London. 

omega Macurnes, W. Osment, London. 

9. Toy, A. Poulhies, London. 

2 25,860, Geanaaan Devic gE, H. H. Lake.—(R. Michac’- 
sen and W. P. A. Werner, Germany.) 

25, 861. ALaruM CcocKs, A. Junghans, London. 

. ARTIFICIAL Pavine Sroye, J. P. Norrington, 








MANUFACTURE of Bratps, J. Vercasson, 
London. 

25,864. Beartnes for Encrve Suarts, C. Robinson, 
London. 

.. FLY-WHEELS, C. Robinson, London. 

. CIGARETTE Macuing, J. S. Campbell, London. 


. BaLtoons, C. von Blumencron, London. 










868. Apparatus for Castine Typr, M. Retaux 
London. é 
25,869, Covers for BEER Cans, R. Leslie, London. 
25,870. Corsets, C. G. Redfern.—({La Société des 


ablissements Farecy et Oppenheim, France.) 






25,871. Mgans for Economistne Fuki, J. 8. Camburs, 
London. 

25,872. Heatinc Stream Generators, J. Hallett, 
London. 

25,873. MacHINE Guns, W. G. Gass, London. 

2 . Prys, H. A. Kimball, London. 

25,875. Apparatus for PuRtFyinG Water, O. Riimisch, 
London. 

2 . Macutne for WasHinc Pup, D. Wickham, 

mdon. 


25,877. Construction of Borries, H. W. Engholm, 
London. 
25,878. ELectric Traction Cases, H. F. Spenser and 






Brunlees, London. 


25,879. BEARINGS for Vetociprpes, C. W. Marfell, 
London. 
ManvractureE of Caustic Sopa, J. T. A, 





Jalker and J. T. Steele, London, 


25,881. Preumatic Locxine Apparatvs, A. T. Phillips, 
London. 
5,882. Toy, D. E. Leverson, London, 





25,883. Means for HoLpinc UMBRELLAS, 1. L. Bedford, 
London, 

25,884. BLASTING 
Weatfiilisch-Anhaltische 
Germany.) 

25,885, ELEcTRIC 
H, Bastie, and E. 


Compositions, J. Wetter.—(Th: 
Spreniistoff- Aktiengesellschajt, 


Current Switcues, E. F. Moy, P. 
F. Moy, Limited, London, 
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25,886. Exeerric Traction Trouigys, J. Horsman, 
London. 

S87. Suspension Rariway, A. H. Mayhew, London. 
Account Books, E, Schumacher, London. 
Corsst Busks, P. Nottelle, London. 

,8o0. Perampucators, H. V. Lloyd and Lloyd and 
Co,, London, 

25,891. Timinc EXxpLosive Provectives, A. and G. 
Vetter, London, 

25,892. Wrencnes, G. F. Towell and H. Redhead, 
London. 

25,893. ConrroLuine the Discuarcr of Sewace, J. 
Graham, London. 

5,894. Srnoie-Boit Larcu Locks, K. Riiter, London. 

5. Motive Power Enotes, H. Paysan, London. 

, SLEEVE Links, W. F, Germain, London. 
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25,897. Sarety Device for Lirts, R. P. Allenby, Liver- 


ool, 
25,898. Jounson’s MetaL Frame, W. C. Johnson, 
London. 


25,899. CorLep-Wire Surracs for Bepstgaps, I. Chorl- 
ton and C, E. Smethurst, Manchester. 

25,900. Comune Wire, I. Chorlton and C. E. Smeth- 
urst, Manchester. 

25,901. ExLecrric Tramways, W. H. Loggey and F. 
Hewer, London. 


25,902. Traction Enoryegs, J. E. Wallis, Basingstoke, 
Hants. 
25,903. Coatina Roorine, L. C. Lutyens and the 


Siderosthen Paint Syndicate, Limited, London. 
25,904. Causinc Evaporation, E. A. Lesueur, Ottawa, 
Canada. 
25,905. ComMPpLex SULPHIDE Ores, T. Twynam, Moor- 
town, near Leeds. 


25,006. Brakes and Hanpie-Bars, A. A. Wade, 
Leeds. 
25,907. ComBINED FREE-WHEEL MECHANISM, G. F. 


French, Manchester. 
25,908. TELEPHONES, W. Foxton, Scarborough. 
25,909. Locatismna ELgectric CURRENT OPERATING 
Trams, J. Booth, Bradford. 
25,910. Woven Wire Martrresses, E. Green, Birming- 
ham. 
O11. 





25 Trres for Motors, R. V. Ash, Fleetwood, 
Lancs. 

25,912. Friction Ciutcu, R. Wait, Manchester. 

25,913. “*Syartina” Motion for SPrnninG MULEs, J. 
Smith, Manchester. 


25,914. Scpports for Tennis Nets, E. Fleming, 
Keighley. 
25,915. Cap for Ax urs of VEHICLES, E. M. Forrester, 


Stoke-on-Trent. 






25,916. Cooxtne Ranags, W. J. Fieldhouse, Birming- 
ham. 

25,917. Cap Recetver for Linotype Macaines, J. E. 
Clayton, Birmingham. 

25,918. Sewing Macuinges, W. J. Mackenzie, 
ilasgow. 





9. MECHANICALLY-OPERATED Hammers, C. W., 

and G. A. Tonks, Wolverhampton. 

25,920. Riprep Kyirrep UNDERWEAR, W. Rothwell, 
jun., and the Rothwell Machine Company, Limited, 
Leicester. 

25,921. CENTRIFUGAL R. 
Williamson, Glasgow. 

25,922. CRNTRIFUGAL MACHINES, G. 
Williamson, Glasgow. 

25,923. Seat for Breer Borries, A. Reeves and F. 
Kynman, Hull. 

25,924. Macuivery for BREAKING P1cG IRon, H. Bentley 
and the Lowca Engineering Company, Limited, 
Glasgow. 

25,925. Discnarcrne Graty, J. and F, H. Haviland, 
and J. Farmer, Glasgow. 

25,926. Yarn Spryninac Macuinery, J. B. Pirrie, 
Halifax. 

25,927. Taste Tennis Batt Lirrer, A. Morris, Red- 
ditch. 

25,928. Exrractine Gotp from Soxivtions, O. Lugo 
and W. M. Callender, London. 

25,929. Lire-savinc Apparatus, K. Laue, Madgeburg, 
Germany. 

25,930. Picker-up for Tennts BALs, J. W. 8S. Seccombe, 
Oxford. 

25,931. Pive Tap, J. Eagles, Darlington. 

Tosacco Piper, H. 8. Watkins, 


5.91 





Macuines, G. Pott and 


Pott and R. 









CoMBINED 
ansea. 
933. PRESERVATION of Foops, M. Stoll, London. 


25,934. ‘*Tenerirre,” Lace, A. H. Rallinshaw, 
London. 
25,935. Srexctr. Curtinc Macuines, 8. Elliott, 
London. 


25,936. Mink SurnveyinG InstruMeENtT, T. H. B. Wayne, 
London. 

5,937. Lapets, E. Warrilow, Birmingham. 
38. CLosinc Bort.ss, Betts and Co., 
E. Gottwaltz, London. 

25,939. Strop for Razors, O. D. Deacon, London. 

25,940. DispLay Apparatvs, L, Strumpf, Berlin. 

25,941. Trippinc Execrric Switcnes, The British 
Thomson-Houston Company, Limited.—(/J. D. Hilli- 
ard, jun., United States.) 

25,942. Surrace Contact Exectric Rartways, The 
British Thomson-Houston Company, Limited.—( W. 
B. Potter, United States.) 

25,943. Execrric RalLway 
Thomson-Houston Company, 
Potter, United States.) 

25,944. Execrric Raitways, The British Thomson- 





jimited, and 





Systems, The British 
Limited.—(W.  B. 


Houston Company.—{S. B. Stewart, jun., United 
States.) 
25,945. Exvecrric Raitways, The British Thomson- 


Houston Company, Limited.—(4. F. Batchelder, 
United States.) 

25,946. Brus Hovpers for ELectric Macuinges, The 
British Thomson-Houston Company, Limited.— WV. 
E. Baker, United States.) 

25,947. Trimminc Mecuanism of Linotype MACHINES, 
W. H. Lock and F. J. Wich, London. 

25,948. ACCENTED Lrvotypgs, W. H. Lock and J. Pinel, 
London. 

25,949. VARIABLE Gear for Motor Cycves, J. Heim, 
London. 

25,950. Drivine Cycies, W. N. Dumaresq, London. 

25,951. MANUFACTURE of Iron and STEEL, D. Richards, 
London. 

25,952. Grass Mowers, J. R. Turnerand M. Stimpson, 

London. 

5,953. SILK-WINDING MACHINES, A. Grosset, London. 

54. Veutcies, J. D. Thomson, London. 

25,955. Lamp Wicks, W. Roche and Sons.—(H. Weston, 
United States.) 

25,956. Drivinc Gear, W. and G. F. Meischke-Smith, 
London. 

25,957. Oxipisinc Dryine Os, D. M. Sutherland, 
London. 

25,958. Prix Fasteners for SHow Carps, L. Lemos, 
London. 

25,959. SusPENDER, L. Lemos, London. 

25,960. Hat Grips, R. D. Harris, London. 

25,961. Copyinc Apparatus, F. W. Zimer, London. 

25,962. Beir, H. M. Knight, London. 

25,963. Lavatory Basins, W. E. Farrer, Birmingham. 

25,964, TAKING SHEETs from PRINTING MACHINES, J. A. 
Horne, London. 













25,965. Fiusn Pipers, J. G. Stidde: and 8. Robinson, 
Kent. 
25,966. Reparrinc Tramways, W. H. Isherwood, 


London. 
25,967. RotLer MiLv for CerEga.s, J. Israel, London. 
68. Beer Cans, B. A. Everitt, London. 
5,969, SecuRING Exastic Tires, L. Peter, London. 
25,970. Fioatine Carssons, L. A. Gill, London. 







5,971. Mitts for Grinpina, J. C. W if, London, 
25,972. Preservation of Deap Bopigs, A. Brosch, 
London, 
25,973. TaBLe Tennis Racquets, J. A. Baker, 
London. 


25,974. Stoves, C. T. Gasselsender and H. Niemeczek, 
London. 





25,976. Apparatus for TREATING LiqguIps, A. Vosmaer 
and A. Lebret, London. . 

25,977. Sarety Device for Borries, R. Haddan.—(H. 
de Rocco, Argentine Republic.) 

25,978. TREATMENT of Coatep Paper, C. Tibelmann, 
London. 

25,979. Timepieces, J. Schlenker, London. 

25,980. TRIPPING MECHANISM for CyLinpERs, R. Meihle, 





London. 

25,981. MrcHANICAL Swerpers, B. T. de A. Brandas, 
London. 

25,982. Pipe Joints, E. A. Day, London. 

25,983. Track Hotprrs, E. Ll. Church, London. 

25,984. Liquor REGISTERING Device, G. M. Marshall, 
London. 

25,985. CARPENTERS’ Toot, J. U. Duby and W. N. 


Shinn, London. 

25,986, Sprnninc and Twistine MACHINERY, F, Houget, 
London. 

25,987. Prorecrina 0. 
London. 

25,988. Boots, F. E. Kitchen, London. 

25,989. StreaM Borters, Clarke, Chapman and Co., 
Limited, and W. A. Woodeson, London. 

25,900. ScREW-cUTTING LatHEs, Hulse and Co,, Limited, 
and H. Bates, London. 


HANDLEBARS, Schmidt, 


25,991. VAPOUR-BURNING APPARATUS, <A, Kitson, 
London. 

25,992. Hanp Rartway Brakes, G, A. and C, A. Muntz, 
London. 


25,903, TREATMENT of Gases, R, Robertson and W. 
Rintoul, London. 

25,994. ExpLosives, R. Robertson and W. Rintoul, 
London. 

5. AERATING AcitaTor, B. D. Hooper, London. 

,996, Gymnastic Apparatus, G. C. Marks, —(Kiihne, 

Sievers, and Newmanu, Germany.) 
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25,997. AuTomaTic BuFrFrERr-coupLerR, A. D. 
Southampton. 

25,998. Steam Carts, J. H. Mann and Mann's Patent 
Steam Cart and Wagon Company, Limited, Leeds. 


Smith, 


25,999. Tosacco Pipgs, H. E. W. Proctor, Hudders- 
field. 

26,000. ATTACHING FLYERS to Sprypies, C. Purchon, 
Belfast. 


26,001. Boors, J. T. Pearson, Burnley. 

26,002. InsuLators, E. Y. Walsh and J. Leigh, Man- 
chester. 

26,003. PotisainG Bricks, T. Dawber, Manchester. 

26,004. CompinaTION Dry Docks, 8. Dure, Barry Dock, 
Glam. 

26,005. Casines for Cases, C. 
Hudson, Bradford. 

26,006. SIGNALLING Apparatus, S. J. Evans, Stockton- 


J. Wightman and A. 


on-Tees. 

26,007. Constrectine Brakes, 8S. J. Evans, Stockton- 
on-Tees. 

26,008. Compinc Macuines, J. W. Nasmith, Man- 
chester. 

26,009. Barret TILTING APPLIANCES, J. Smith, 
Sheffield. 

26,010. CartripGE Ho tper, 8S. H. Sershall, A. T. 


Latham, and W. H. Sershall, Birmingham. 

26,011. ADVERTISING APPARATUS, D. Taylor and P. 
Daniels, Manchester. 

26,012. CoLour Priytexc, W. J. Hawkins and F. R. 
Roberts, Warrington. 

26,013. Tennis Racquets, E. Moxham and C. B. Ketley, 


Birmingham. 

26,014. VARIABLE Sprep Gear for Motors, A. Downs, 
London. 

26,015. Stop for IncLryeD ReToRT Cuaree, W. Grafton, 
London. _ 

26,016. TRANSMITTING BRAKE Power, G. E. Bennett, 


Croydon. 

26,017. SeaLtnc Cans, C. A. McMullan, Glasgow. 

26,018. Curr Prorrctor, H. L. Fox, Glasgow. 

,019. Spanners, T. Pybourne, Glasgow. 

26,020. GuarpING Hemp SPINNING MaAcHINERY, H. 
Brooke, Liverpool. 

26,021. Explosive Enerngs, F. Lauffs, Glasgow. 

25,022. Gas-HEATING Apparatus, C. Troquenet and F. 
P. G. Bap, Glasgow. 

26,023. Poie for SuppportinG Tennis Nets, G. D. Kerr, 
Brighton. 

26,024.  Screw-sacks for Tramcars, W. 
Lendon. 

26,025. Tre Fasteners, T. W. Blenkiron, London. 





Wass, 


26,026. REVERSING GeaR, H. Ladislaw and L. Sgal, 
Live I. 

26,027. Ligurp Fue. Buryers, H. Ladislaw and L. Sgal, 
Live 


26,028. BoiLeR-FEED Apparatus, H. Ladislaw and L. 

Sgal, Liverpool. 

26,029. Supports for Ccrtains, F. Momsen, Berlin. 

26,030. ComBInaTION Main Rvupper, J. Marolf, 

London. 

26,031. Liquip Storinc Apparatus, C. H. Owen, 
Cardiff. 


26,032. Pawxs for Lirrinc Gear, W., J. H., J. W. R., 
H. C., A. H., and W. W. Wall, London. 

26,033. ELecrricaL Inpicators, A. W. Marshall and 
M. W. Woods, London. 

26,034. FLoat VaLve, J. Hussey, London. 

26,035. Automatic Va.tves, D. R., D., R. C., and 
Cc. P. Grundy, London, 

26,036, WATER-CLOSET Basin, D. Grundy, London. 
26,037. MoTOR-DRIVEN CycLEs, P. 8S. Jimenez and H. 
S. Russell, London. 

26,038. Raitway Ticket, W. F. Lewis and H. 8. 
Goord, London. 

26,039. Skirt SuspenveErRs, P. Barthels, Barmen, Ger- 
many. 

26,040. Bocres for Rattway Rowuuinc Srock, I. 
Timmis, London. 
26,041. SoLDERLESS 
Adriance, London. 
26,042. Pweumatic Tires for Motors, H. N. B. Good, 
London. 

26,043. STEELYARD WEIGHING Macuines, R. Festa, 
London. 

26,044. InpicatiInc MecuanisM, J. H. Carson, London. 
26,045. Mongy Purses, J. H. Carson, London. 

26,046. VaLve Gear for Steam Enoines, H. Davey, 
London. 

26,047. Pumps, H. Davey, London. 

26,048. Carpinc Encines, H. H. Lake.—({ Woonsocket 
Machine and Preas Company, United States.) 

26,049, SMOKE-CONSUMING Apparatus, W. E. Sharps, 


A. 


Sipe Seams for Vessers, B. 


sonaon. 
26,050. Pickinc Up Tasie Tennis Batts, E. Banfield, 
ondon. 
26,051. Cycte-Supportinc Device, C. Graham, 
London. 
26,052. Frames of Venicies, T. O. Smith, London. 
26,053. PortaBLe Structures, T. B. Provis, London. 
26,054. ExpLosion Motors, H. H. Lake.—({The Sociéte 
Anonyme des Moteurs et Automobiles, ‘ Herald,” 
France.) 
26,055. Ensurine the Sarety of Vessets ConTAINING 
INFLAMMABLE Liquips, H. H. Lake.—({La Compagnie 
des Recipients et Lampes Inexplosibles, France.) 
26,056. Motive Power Encines, H. W. Buddicom, 
London. 
26,057. Lamp Burners, J. Guys, London. 
26,058. MANUFACTURE of INDOxyL, O. Imray.—(Farb- 
werke vormals Meister, Lucius, and Briining, Germany.) 
26,059. MaNuractuRE of FORMYLMETHYL - ANTHRA- 
nitic Acip, O. Imray.—(The Farbwerke vormala 
Meister, Lucius, and Brining, Germany.) 
26,060, Manuracture of InpoxyL, O. Imray.—(7he 
Farbwerke cormals Meister, Lucius, and Briining, Ger- 
many.) 
26,061. Manuracture of Inpoxyt, O. Imray.—(The 
Farlierke vcormals Meister, Lucius, and Briining, Ger- 
many.) 
26,062. Wueets for Venicies, H. Edenborough, 
London. 
26,063. GiuE Pots, A. J. Boult.—(A. Wilhelm and E. 
Guth, Belgium.) 






26,065. Device for Carryina Parcets, F, Doughty, 
London, 

26,066. Door Fasteners, M. Pearman, London. 

26,067. Macuings for PRESSING PLAstic MATERIAL, H. 
H. Lake.—(J. R. Masecar and T. Bevington, Canada.) 


26,068. AN4sTHETIC Apparatus, H, Nieriker, 
London. 

26,069. Sighting Device for Guns, N. E. Andersson, 
London. 

26,070. PuriryinG PyroticNgous Acip, G. Glock, 
Liverpool. 

26,071. SPINNING Macuines, C. 8S. McConnan, Liver- 

26,072. Time RecorpErs, W. P. Thompson.—(The 


Dey” Zeitvegiater-Synd ikat Gesellschast wit besehvrduk- 
ter Hafiung, Germany.) 

26,073. Fasrenines for Garments, &c., L. 
London. 

26,074. Taps, T. H. Bates, London, 

26,075. ManuracrurE of CeLLuLoip, H. E. Newton. 
(The Farbenfabviken cormals Friedrich Bayer and Co., 
Germany.) 

26,076. PRINTING F. 

London. 

26,077. Compustion of Fur, R. Thomson, London. 

26,078. Kitns, R. Thomson, London. 

26,079. SEALED Can, R. Woodhouse, London. 


Boulard, 





MACHINERY, and C. Payne, 





26,080. RaiLway SicNauts, A. Fentz and A. Miiller, 
London. 

26,081. Brakes for Ratpway Venicies, J. Parker, 
London. 

26,082. Saucrpans, J. E. Tonks and W. G. 8. Symmons, 
London, 


26,083. Rar~way Cuarrs, 8S. P. Smeltzer, London. 

26,084. ReovuLatinc the Supety of HypRocaRBoN 
Vapours, E, H. J. C. Gillett, London. 

26,085. Roexine Suarts, J. H. Chambers and The 
Vauxhall Ironworks Company, Limited, London. 

26,008. Dri, T. J. Bird, New Barnet, Herts, 








SELECTED AMERICAN PATENTS. 
Frou the United States Patent-opice Oficial Gazette, 


679,779. Micrometer, F. H. Picrpont, Horley, Eng- 
land.—Filed June Sth, 01. 

Claim.—Q) In a measuring instrument such as 
described, the combination, with a supporting frame, 
of a microscope provided with an index line anda 
gauge movable in a pe perpendicular to the axis of 
the microscope, and having its contact surface in a 
plane parallel to said index line, as and for the pur- 
pose set forth. (2) In a measuring instrument such 
as described, the combination with a frame or stan- 











dard and a microscope mounted therein, of a micro- 
meter side gauge mounted in an opening or bearing 
in the frame and comprising a screw shaft provided 
with cylindrical end portions, two sleeves each en- 
gaging one end of the shaft and forming a bearing 
therefor, a nut intermediate said sleeves, a graduated 
wheel secured to the rear end of said screw schaft, 
and a spring interposed between said wheel and the 
contiguous sleeve, substantially as described. 


680,040. Device ror Removina Water or ConpEn- 
sation, P. J. Harleman, Boston, Maas.—Filed June 
26th, 1900, 

Claim.—In an apparatus of the character described, 

a revolving cylinder, a steam inlet, a water outlet, 

and a screw of differential pitch fast in said cylinder 

and located between said steam inlet and water outlet 


(680.040) 





for removing the water of condensation through its 

spiral pas from the cylinder to the outlet and 

closing communication between said inlet and said 
outlet except through said spiral passage. 

680,136. APPARATUS OR ENGINE FOR RECIPROCATING 
Saws, &c., J. Evered, Duluth, Minn,.— Filed January 
15th, 1901. 

Claim.—Q) A reciprocating mechanism for saws or 

other tools comprising two cylinders, one of which is 

of larger diameter than the other, a saw or other tool 
for connecting the pistons in the two cylinders, means 
for applying pressure to the smaller cylinder for exert- 
ing constant pressure thereon, and keeping the tool 
taut, means for applying intermittent pressure to the 
larger cylinder for giving the reciprocating movement 
to the tool, and means for controlling said latter means 





comprising a frame having a large and a small 
cylinder formed therein, and a large and a small 
piston working in said cylinders, means for forcing 
the pistons away from each other by steam or other 
pressure, guide-rods connected with each of the 
pistons and arranged to one side of the cylinders so 
as to work in lines parallel to the pistons, saw-grasp- 
ing blocks carried by the said guide-rods, a saw con. 











necting the said blocks,’ and means for controlling the 
pressure exerted upon the larger piston for ep 
cating the saw, the structure being such that all of 
the operating parts will be well out of the way of the 
material being operated upon by the saw, substantially 
as described, 
680,225. Rorary Currer, /. Chorlton and W. J. 
Wentworth, Manchester, Bagland.— Filed November 
6th, 1900. 

Claim.—A rotary planing appliance for planing or 
shaping rounded-off or curved tops, edges, shoulders, 
or the like upon pieces of timber, consisting of a 
carrier block } carried on a spindle and having formed 
thereon convexed or curved faces or recesses lying at 
an angle to the axis of the carrier block and adapted 


(680,225) 

















to receive cutting tools or chisels a and al, formed 
from the unslotted pieces of correspondingly-curved tool 
steel, the said tool or tools being held in position by a 
clamp or clamps, and so shaped and set at the cutting 
edge or edges as to bring about an angular or shearing 
or drawing cut, for the purposes and substantially as 
described. 

680,245. Vatve, M. F. Gutermuth, Darmstadt, Ger- 

many.—Filed Janvary 23rd, 1900. 

Claim.—(Q1) A spring flap valve consisting of the 
valve plate and a bent spring extending from the 
valve plate, integral therewith, and supporting the 
same, substantially as described. (2) The combina- 
tion of a number of spring flap valves, each valve 


[680,245] 





having a valve plate and a supporting spring exter d- 
ing from an edge of said plate, with one rotable axi 
common to said flap valves and extending outside the 
valve case, and means to adjust the position of said 
axis, substantially as described, 








ALMANACS, CALENDARS, &c. 


Wa t calendars for the year just commenced have 
been sent us by Shand, Mason and Co., 75, Upper 
Ground-street, London ; John M. Henderson and Co., 
Aberdeen ; The Trent Navigation Company and W. H. 
Willcox and Co., Limited, 23, Southwark-street, 
London, 8.E. 

From Robert Boyle and Son. Limited, 64, Holborn- 
viaduct, we have received a neat little xylonite pocket 
calendar. It has two useful scales of inches engraved 
on its edge. 
Hart AccumuLator Company, Limirep, Marshgate- 
lane, Stratford, have kindly sent us a blotting pad for 
the desk. 

Witty anp Wyatt, Limirep, send aon 4 pocket 
almanac and diary, which also contains muc useful 
information concerning ecli , postal rates, stamp 
duties, &c. There is a self-opening memorandum 
tablet to keep any desired e in the book, and in 








by pressure from the cylinders, substantially as de- 








25,975, Game, W. G. Honey, London, 





26,064. Ecc Powper, F. G, Yeldham, London. 
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SHIPBUILDING AND MARINE ENGINEER- 
ING DURING 1901. 
No, I. 


SHIPBUILDING during the year, both at home and 
abroad, has been most assiduously carried on both for mer- 
cantile and naval purposes, and there seems no doubt 
that when the full tale and accurate official statistics of 
the work accomplished are available, it will be abundantly 
evident that the first twelve months of the new century 
have eclipsed all previous records. Undoubtedly the 
importance which shipbuilding, with its various subsidiary 
branches, has long assumed in the industrial world will 
be more strikingly realised than ever before. Statistics 
have already been gathered in, from shipbuilders them- 
selves, by several of the daily papers, notably by the 
Glasgow Herald, of whose elaborate and costly annual 
statement we have before spoken appreciatively, and 
these afford a roughly approximate conception of the 
volume of work done, as well as of its general character, 
although the returns so obtained and presented are not— 
for comparative purposes at least—to be relied upon in 
the same way in which one can depend on the figures 
compiled annually by Lloyd's Register of Shipping. 
While the collection of builders’ returns has from year to 
year become more thorough and complete, there has at 
the same time been more laxity on the part of builders 
in abiding by the common standard of Board of Trade 
“ gross" measurement and tonnage. Figures of all sorts 
have been furnished as representing the work done. 
Tonnage, with “deck erections included,” has, of late 
years especially, been the figure furnished by many firms, 
and by certain districts, the object apparently being 
to swell the volume of work done as much as 
poesia in disregard of the confusing effect the figures 

ave on previous and contemporaneous returns. This 
year, however, the compilers have succeeded very well in 
obtaining the gross register, as well as the tonnage with 
deck erections. The returns are made on the former— 
the standard—basis, and it is hoped that they may con- 
tinue to be so made in future. Lloyd's figures are not 
only based on the actual Board of Trade measurement, 
unaffected by the caprice and irresponsibility of builders 
as to the standard basis of tonnage returns, but they 
treat as negligible all craft under 100 tons. This, while 
perhaps reducing the volume of work from individual 
districts, does not materially affect the general question 
in its broadest and essential aspects, and it has the 
advantage of eliminating items which, numerically 
regarded and taken account of, impart an undue and 
misleading character to the deductions and comments on 
the returns, in respect especially of percentages, averages, 
&e. The returns of Lloyd's Register, in order that they 
may have the benefit of the accuracy due to completed 
official tonnage figures, are not available till well on in 
January. 

Subject to the above qualifications, the grand aggregate 
output of tonnage of all kinds of vessels built throughout 
the world during 1901 reached 2,650,000 tons, as against 
2,400,000 in 1900, and 2,433,000 tons in 1899, which was 
the record year. The advance over 1900 is thus 250,000 
tons, and over 1899—the record year—as much as 217,000 
tons. The United Kingdom's contribution to the grand 
total amounted in round figures, to 1,790,000, and 


that of other countries, including the Colonies, to 850,000 Tyne 


tons; or, as near as may be, one half of the British figure. 
The foreign production has risen from about 717,000 tons 
in 1889, and 730,000 tons in 1900. These figures include 
vessels of all kinds—naval as well as mercantile, the 
tonnage of the former being “ displacement” tons, as 
usual, and of the latter Board of Trade “ gross register” 
tons without “erections.” 

Table I.—given below—furnishes, in compact form and in 
round figures, but probably with all the accuracy required, 
the volume of work accomplished throughout the world. 
The output of vessels, their aggregate tonnage and indi- 
cated horse-power, are given for the three branches of 
the United Kingdom, and below their totals those of foreign 
countries and the Colonies; while alongside correspond- 
ing figures are given for 1900. The horse-power figures, 
it may be as well at once to state, must, in relation to the 
tonnage figures and the number of vessels, only be taken 
very guardedly, as they include horse-power of engines 
made for vessels built abroad, or in other districts, 
engines for dockyard-built warships for example, and in 
some instances for vessels built previous to 1901:— 





TABLE I. 

World's Tonnage and Indicated Horse-power. 

1901. 1900. 
Ves. Tons. LHP. Ves. Tons, HL. 
Scotland ... 376 554,340 472,200 406 539,500 490,620 
England ... 834 1,091,100 895,300 816 1,000,800 679,380 
Ireland 23 «151,860 109,300 26 131,000 67,600 
1233 1,797,300 1,476,800 1248 1,671,300 1,237,600 

Foreign and 

Colonial... 870 857,500 769,800 694 737,700 705,200 
Grand totals 2103 2,654,800 2,246,600 1942 2,405,000 1,942,800 


The table shows that the horse-power of propulsive 
machinery installed in the steamers built throughout the 
world amounted to close upon 2} millions indicated 
horse-power. For the United Kingdom alone the indi- 
cated horse-power was 1,476,800. This bears a larger 
proportion to the tonnage than the corresponding figures 
for the year previous, but bears an almost similar relation 
to the tonnage for 1899. This may be taken as broadly indi- 
cating the comparative absence of high-powered mail 
steamers of the largest and finest class among the 
returns, and the plenitude of capacious but low or 
medium-powered cargo and intermediate steamers. It 


may also be taken as indicating a slight return to sailing 
tonnage ; but probably it is also to some extent referable 
to the inclusion in the builders’ tonnage returns of 
pontoons, docks, barges, and lighters of all sorts. 
Dealing, meantime, with the United Kingdom only, we 
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may firstly, complete what we have to say as respects 
marine engineering work. The above figures as to the 
grand total of indicated horse-power produced might 
almost be considered sufficient for the purpose of our 
review, but we append a table giving the output of indi- 
vidual districts, although, as we have already suggested, 
the work done in this branch in the several districts bears 
no absolutely defined relation to the shipping tonnage—a 
further evidence of this lying in the fact that marine 
engineering firms also engage in electric, pumping, and 
other machinery. Of the output of individual firms we 
may state that Richardson, Westgarth and Co., of Hartle- 
pool, Middlesbrough, and Sunderland, easily take first 
place with an output of 106,300 indicated horse-power ; 
but this represents the work accomplished by a recent 
combination of three large enterprises, and if indicated 
horse-power of engines other than marine be included, 
the output of this combination exceeds 120,000 indicated 
horse-power. The North-Eastern Company of Wallsend 
and Sunderland, with its two establishments, takes second 
place with 86,036 indicated horse-power; Harland and 
Wolff, Belfast, are third with 76,000; and the Irish firm 
is followed in close succession by Hawthorn, Leslie and 
Co., Newcastle, with 63,500; Blair and Co., Stockton-on- 
Tees, with 62,000; Brown and Co., Clydebank, with 
61,000; Fairfield Company, Govan, with 57,000; Laird 
Brothers, Birkenhead, 51,750; Vickers, Sons and Maxim, 
Barrow, 51,000; George Clark, Sunderland, 48,700; 
Central Marine Engine Works, Hartlepool, 47,700; and 
Wallsend Slipway and Engineering Company, New- 
castle, 46,650 indicated horse-power. Between them the 
twelve firms mentioned completed machinery of over 
770,000 indicated horse-power, or well over one-half of 
the total power of machinery produced throughout the 
kingdom. 


TABLE II. 
Indicated Horse-power of Machinery from all Districts in United 
Kingdom. 
1901. 1900. 
Clyde and Scotland... 472,200 490,600 
Tyne, Wear, Tees, &c. ... 625,400 485,000 
Meney) 5.66 55,000 35,000 
Barrow 50,000 42,000 
eS oer 32,000 
Thames and other English 
ports mer ar 83,000 
Ireland 109,200 70,000 
1,476,800 1,237,600 


Now, as regards tonnage output, Table III., following, 
gives the number of vessels turned out in the United 
Kingdom—-sailing as well as steam and naval as well as 
mercantile—with their aggregate tonnage. Alongside is 
also given, for the sake of comparison, the aggregate 
output for the previous year. 

TABLE III. 
Tonnage Output from all the Districts in United Kingdom. 


























| Tonnage output, 1901. 
aes Lo Pho Pec 
m \S= \5e on! e nm e 
Districts. (5 3 Sailing ee Steam outgek poe 
lIs2| tons |52 tons. 1901. 19 
Zin Fi es 
S \"sS 
Clyde ... | 65 | 19,300 232 | 492,600} 511,900} 492,000 
'y . ..| 4] 38,530 124 | 309,670} 313,100 | 325,000 
Tees and Har-| | | 
tlepool |—| — | 88] 813,000; 313,000 | 298,000 
Wear ... |/—!| — |77 | 270,500 | 270,500} 269,000 
Ireland... 4 | 560 | 19 | 151,300 | 151,860 31,000 
Dockyards ...| — | — 8 64,900 900 5,200 
Thames {185 | 22,100 | 75 300 55,400 28,000 
Barrow... —|}.— 3 26,700 26,700 28,000 
Te a 16 20,400 ,400 21,500 
Mersey... | 4] 350 | 11 20,240 20,590 8,500 
Forth ... |} 12} 1,390 | 20 14,110 15,500 18,000 
Dee... ...,; —| — 31 6,400 6,400 8,000 
Humber .| 56 | 8,090 | 25 6,210 14,300 27,000 
Other yards... i112 | 6,560 | 60 6,160 12,720 12,300 
al 61,880 |790 | 1,735,390 | 1,797,290 | 1,671,300 











From this table the relative importance of the several 
districts as contributories to the general aggregate will be 
readily gathered, as well as the extent to which indi- 
vidual districts have exceeded or fallen short of the pre- 
vious year’s achievements. Eight out of the fourteen 
districts, or contributories, show an advance on the 
previous returns, and six a falling off from these figures, 
although the shortage is in no instance considerable, save 
in the case of the Humber, where the figure is little more 
than half of what it was in 1900, and still less than the 
figure for 1899, this being easily accounted for by the 
stoppage of operations in the large Earle establishment 
at Hull. The Tyne, also, is short by some 12,000 tons, 
but this would not be the case were the figures those of 
tonnage, including erections, which, however, as already 
explained, we debar from our review. 

With respect to the number of individual firms contri- 
buting to the output of the various districts, there are few 
changes of such note—one is referred to above in Earles 
of Hull—as to affect materially the 1901 returns from this 
point of view. If one or two firms have ceased to con- 
tribute, or to take anything like their accustomed place 
in the returns, this is more than counterbalanced by the 
increased number of berths which have been laid down 
and kept going by other firms. There has not been the 
same fusion of concerns and interests in the shipbuilding 
as in the marine engineering industry, but the firms who 
have “ double-barrelled ” shipyards from which to launch 
forth tonnagé are now more plentiful than before. This 
applies to all the principal districts, and to the Tyne and 
Wear and Tees perhaps more than to the Clyde, so that 
the general capacity of the several districts remains pretty 
much as before, and the relative power and activity of the 
districts may be deduced from a study of the above 
table. 

In the case of five of the contributory districts, naval 
tonnage forms a considerable element in the return, and 
this must be noted when the output figures for 1901 are 





viewed from the point of view of accessions to our mer- 
cantile marine. Thus, on the Clyde, naval tonnage 
amounted to 62,000, or 12°1 per cent. of the total; on 
the Tyne it amounted to about 14,500, or only 4°6 per 
cent. of the total; on the Thames to 29,500—including 
the two Thames Works’ battleships, which in themselves 
made 28,000 tons; at Barrow to 26,700 tons; and at 
Laird Brothers, on the Mersey, to 16,040 tons.. Adding 
to these figures the output of the Royal Dockyards, 
amounting to 64,900 tons, yields an aggregate of 213,640 
tons, or about 11°9 per cent. of the whole United King- 
dom output. In 1900 the percentage of naval work to 
the total only reached about 3°6 per cent., and in 1899 
to about 10°5 per cent. Naval tonnage, as has . been 
seen, virtually made up the sum of the tonnage of a 
number of districts, and, as before stated, it formed 12°1 
per cent. of the total output of the Clyde. _Deducting the 
62,000 naval tons from the Clyde total, leaves 450,000 
tons as the great Scottish district’s contribution to the 
world’s mercantile marine. Viewed thus, the Clyde 
has not achieved a record, for during 1900 the mercan- 
tile tonnage aggregated 479,000. It seems right that 
this differentiation between naval work and mercantile 
should be made, when it is considered that the tonnage 
of naval ships, whose building and after-equipment are 
spread over the better part of two, and sometimes 
three years, cannot be credited to the year of launch- 
ing with the same propriety, at least, with which 
mercantile tonnage is so credited. 

Sailing tonnage, to a greater extent than during recent 
years, forms no inconsiderable part of the 1901 returns; 
although, as we have before pointed out in our annual 
statements, the figures given under this head do not 
altogether represent sailing ship tonnage as the term i8 
commonly understood, but largely stand for craft of a 
miscellaneous order, not fitted with any means of 
mechanical propulsion, and which, for convenience sake, 
more than anything else, are included in sail tonnage. 
Coming under this category, for example, are huge pon- 
toons, dock gates, tow barges, lighters, &c., which cannot 
in any proper sense be considered as adding to sailing 
ship tonnage. Included also in the sailing category is a 
formidable host of small fry, all doubtless: representing 
work done in given districts, but really negligible so far as 
augmenting the grand total is concerned. When treated 
as affecting the decadence or otherwise of sailing ship 
tonnage relatively to steam tonnage, their numbers form 
a positively misleading element, and especially so when it 
is made to affect the general question of the average size 
of vessels characteristic of the respective districts. Thus, 
on the Clyde the number of sailing vessels given is 65, 
of an aggregate tonnage of 19,300, whereas the five 
vessels really constituting the sailing tonnage proper are 
in themselves accountable for 14,800 tons, or three- 
fourths of the whole. The sail tonnage of the Thames, 
22,100, is made up of no fewer than 185 craft—barges, 
lighters, &c.—giving an average of under 120 tons; that 
of the Humber 8980, made up of 56 craft, giving an 
average of 144 tons. ; 

The average size of the vessels produced in theseveral 
districts can better be gauged if we disregard sailing ton- 
nage altogether. Of the total 297 vessels—sail and 
steam—given in the table as having been turned out on 
the Clyde, 31 were under 30 tons, giving an aggregate of 
only 552 tons; 52 were under 100 tons, aggregating only 
1790 tons; and 120 were under 500 tons, aggregating 
12,488 tons. This reduces the number of vessels over 
500 tons to 177, and of those over 100 tons to 245. How- 
ever, taking the number and tonnage of steamers only as 
our basis, the average of the Clyde productions works 
out to 2123 tons; of the Tyne to 2496 tons; Tees and 
Hartlepool, 3556 tons; Wear, 3513 tons; Ireland, 8440 
tons; Barrow, 3814 tons. Of the Thames it would be 
absurd to arrive at the average of its 75 steamers of 
83,800 tons before eliminating the two battleships, 
which together aggregated 28,000 tons; and a similar 
remark is true of the Mersey, where of 11 vessels of 
20,240 tons, 1 in itself was 14,000 tons. If the work of 
individual firms is considered, Harland and Wolff, of 
Belfast, as has been usual for a number of years, tops the 
tree with 7 vessels averaging 14,108 tons. Following 
them comes John Brown and Co., of Clydebank, with 
5 vessels of 9960 tons average, and Fairfield with 3 vessels 
of 9520 average; but in the latter cases the presence 
respectively of the 14,100-ton cruisers Leviathan and 
Good Hope account for much, while all the Belfast firms’ 
productions were merchant vessels. 

Leaving the subject of averages, a few facts as to 
actual numbers and sizes may better assist to a concep- 
tion of the year’s work in big ships. Throughout the 
United Kingdom as, many as 70 of the steamers built— 
naval ships included—were over 5000 tons; 16 of them 
being between 6000 and 7000 tons; 8 between 7000 and 
8000; 3 between 8000 and 9000; 4 between 9000 and 
10,000 ; 1 between 10,000 and 11,000; 3 between 11,000 
and 12,000; 6 between 12,000 and 13,000; and 1 between 
13,000 and 14,000; 6—all naval ships—between 14,000 
and 15,000 tons; while towering high over all was the 
White Star Celtic, of 20,900 tons. The Clyde’s contri- 
bution to the fleet of big vessels comprised 27 steamers 
of over 5000 tons; 2 of which—warships—were. over 
14,000; 1 over 12,000; 2 over 11,000; 1 over 10,000; 
2 over 9000; 3 over 7000; 5 over 6000; and 11 over 
5000 tons. The Tyne’s contribution was 18 vessels over 
5000 tons ; 1—battleship Russell—being over 14,000 tons; 
2 over 9000; 1 over 8000; 3 over 7000; 2 over 6000; and 
7 over 5000 tons. The Tees and Hartlepool contributed 
4 vessels over 6000 tons; the Wear 2 over 6000 and 
8 over 5000; the Thames 2—warships—between 14,000 
and 15,000 tons ; the Mersey 1 between 14,000 and 15,000 
tons; Barrow 1 between 12,000 and 13,000; and 1 
between 11,000 and 12,000 tons. Belfast contributed, 
besides the unrivalled Celtic, 1 vessel of over 13,000 
tons ; 4 over 12,000 tons; 2 over 8000 tons; 2 over 7000 
tons; and 8 over 6000 tons. Twelve of the Clyde's 

large steamers were twin-screws—all the yegsels, in 
fact, over 7000 tons, All the vessels produced by Harland 
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and Wolff were, as a natural consequence of their huge- 
ness, twin-screws. But of large and noteworthy ships, 
twin-screw and otherwise, we shall speak later. 

The amount of tonnage constructed by British builders 
to foreign account during 1901 is considerably less than 
in previous years, the figure, approximately, being | 
360,000 tons, equivalent to 20 per cent. of the total. | 
This compares with 426,000 tons, or 27 per cent. of the | 
total, during 1900, and 30 per cent. during 1896. The 
percentage, in short, is the lowest since 1894, when it 
was 14°5 per cent. The Clyde has supplied foreign 
nations with, approximately, 95,000 tons, equivalent to 
18-5 per cent. of the total, as compared with 32:5 per 
cent during 1900—a somewhat serious though not 
wholly unexpected falling off. There has also been a 
diminished output of foreign-owned tonnage from yards 
on the Tyne, but the drop is not so considerable as in 
the case of the Clyde, the percentage of foreign to total 
tonnage being 27 as compared with 30°3 in 1900. The 
Wear percentage is 20,as against 34°5; while in the case 
of the Tees and Hartlepool an increased proportion of 
tonnage to foreign account has been turned out, the 
percentage being 27, as compared with 19°8 in 1900. 
Clyde builders were requisitioned chiefly by Austrian, 
Danish, Japanese, French, and Spanish owners; and the 
Tyne, Wear, and other North-East Coast yards by German, 
Russian, Austrian, Norwegian, and Spanish owners. 
Germany, in spite of the increased facilities for ship- 
building in her own land—which, too, have apparently 
been largely requisitioned—patronised British builders to 
an extent which, although gratifying from many points 
of view, must be regarded not altogether with compla- 
cency by British shipowners. 

Having now dealt with the volume of work of 1901 
and its broad general features, as well as with the 
measure of activity in the several districts of the United 
Kingdom, we will in succeeding articles treat briefly of 
‘the relative output of the leading firms, and of the out- 
standing technical features of the year’s work as 
exemplified in noteworthy single productions. The 
volume and character of the tonnage produced in foreign 
countries will also receive attention. 








THE PARIS MOTOR CAR SHOW. 
No. Il. 


Ir will have been observed that nearly all the 
firms exhibiting at the Paris motor car show are 
now employing vertical engines of one, two, or four 
cylinders, according to the power needed for propelling 
the carriages, and these powers are far in excess of those 
previously adapted to light vehicles. This rapid increase 
in motive power is due to the experience with racing 
machines, which are built now-a-days with engines of 60 
and even 80 horse-power. Having seen that such 
powers are by no means excessive for big vehicles which 
are required to travel at-a high speed under every condi- 
tion of gradient and road surface, makers have boldly 
adopted 20 horse-power for their light carriages, and 
for touring vehicles in which a high rate of speed is not 
essential they fit motors of 15 and 12 horse-power. It is 
only on voiturettes weighing less than 500 kilos. that 
they descend. to as low as 8 and 6 _ horse-power. 
This would seem to represent an enormous margin of 
power over what is utilised on the driving wheels, but as 
it is calculated that about 50 per cent. of the power 
developed on the crank shaft is absorbed by the trans- 
mission gear, it is clear that the margin is by no means 
excessive in view of the considerable resistances the 
vehicles have occasionally to overcome. The capability 
of a car is always estimated in France by the speed at 
which it will run up a gradient of 10 per cent., and the 
motors are usually calculated for a speed of at least 
18..miles an hour under these conditions. With an 
increase of power in the motors, makers have arrived at 
a notable diminution of weight. The Buchet four- 
cylinder engines of 40 horse-power only weigh 8°8 |b. per 
horse-power, and a huge Soncin engine of 125 horse- 
‘power was shown weighing 550 kilos. This decrease of 
weight has been partly brought about by increasing the 
rate of running, and most of the high-speed motors run 
up to 2000 revolutions a minute. Many motor car firms 
fear that this is being carried to excess, and that high 
speeds augment the liability to trouble through the difii- 
culty of lubrication and other causes, to say nothing of 
the lessened durability, and while small motors of this 
type are still employed on voiturettes, there is a growing 
tendency among automobile firms to fit comparatively 
low-speed engines to their light carriages. Several firms 
have this year abandoned the high-speed engine in favour 
of motors running at 800 or 1200 revolutions a minute. 
They are certainly heavier, but this drawback is more 
than compensated for by an increased durability and 
economy, and by the facilities for cooling and lubrication. 
Among the modifications carried out to the motors are 
the arrangements for rendering the valves accessible, so 
that in a very few seconds they can be removed and re- 
placed without trouble, even when the engine is hot. 
Motors now almost invariably govern on the throttle, 
though there are still several cases where the exhaust is 
regulated, and makers who continue to employ this 

“system claim that it has an advantage in always giving 
the same compression and allows of a higher efficiency 
under a light load. Probably the system of regulator has 
something to do with this, as it is obviously easier to 
throttle the admission of gas than to time accurately the 
variable lift of the exhaust valve rods. Gillet-Forest et 
Cie. claim to secure a notable economy in their compara- 
tively low-speed single-cylinder horizontal motor by 
regulating the exhaust, and MM. Bollée employ this 
method on their old type of two-cylinder horizontal 
engine, where a rocking lever is nicely adjusted to any 
height above the exhaust valve rods by means of a sector, 
which is grooved to receive the fulcrum of the lever. In 


the British Napier car the admission of gas is throttled, 





and the exhaust valves are controlled by a stepped sliding 
bar, which cuts out one or more cylinders, as desired. 

In the way of new motors there was very little to be seen 
atthe show. While there is a conspicuous tendency to uni- 
formity in the arrangement of propelling machinery, with 
certain modifications in detail, which are suggested by each 
maker's particular experience, or by the class of vehicle 
to which it is fitted, there are plenty of attempts to 
devise something new in the way of motors and trans- 
mission gears. The designing of a perfectly balanced 
motor has long been occupying the attention of inventors, 
but while they have been bringing out new devices the 
existing vertical engines have been so far improved that 
they communicate very little vibration to the carriage. 
The only engine in the show specially designed to 
suppress vibration was the “ Supra-Moteur,” a horizontal 
motor with two cylinders in the same axis. There is one 
induction valve for the two cylinders, so that the com- 
pression is exactly the same in each, and as the explosions 
take place at the same moment they are supposed to 
neutralise the vibration of each other. The system has 
already been tried in motor cars, but it does not appear 
to have met with much success. An advantage claimed 
for this motor is the special form of carburetter, into 
which is injected, by means of a plunger pump, the exact 
quantity of spirit required for each charge. These 
positive carburetters undoubtedly contribute to smooth- 
ness of running, as is proved by the Gobron - Brillé, 
Vilain, and other motors, and it is possible that 
they are economical when the motor runs under 
a full load, but they have the drawback of not 
allowing of any variation in the quantity of gas 
admitted to the cylinder. In the “Supra-Moteur” car 
sudden torsional stresses are taken off the transmitting 
shaft by means of discs carrying segments between 
which are spiral springs, so that the resistance of the 
springs must be overcome before motion is given to the 
rear part of the shaft. There is a similar arrangement 
on the hubs of the driving wheels. There were several 
attempts in the show at making the carriages practically 
automatic, one of the most ingenious being that of M. 
Megy, who puts the motor in and out of gear, applies the 
brake and reverses by different movements of the steer- 
ing pillar, while the change-speed gear is operated auto- 
matically, apparently by means of a sliding clutch inside 
the shaft carrying the loose wheels. By a connection 
with the crank shaft the clutch rod moves backwards and 
forwards according to the speed of the motor, so that 
when the motor slows down through any resistance to 
the vehicle the rod moves forward and keys a lower speed 
wheel by friction, and as soon as the engine runs at its 
maximum rate the high-speed wheel is fixed in the same 
way. 

M. Lepape has introduced an original type of en- 
gine which gives an explosion at each revolution. 
It has two vertical cylinders of unequal diameter, 
the smaller one serving as a pump to draw the charge 
from the carburetter and force it into the motor cylinder. 
The rod of the plunger pump is operated by the counter- 
shaft. It draws in a charge before the motor piston has 
reached the end of its downward travel, and forces it into 
the cylinder under slight compression at.the moment the 
exhaust ports near the bottom of the cylinder are 
opened. The incoming charge clears the cylinder of the 
burnt gases, and is compressed on the upward stroke. 
This engine runs at a thousand revolutions a minute. 
The inventor claims that the engine is of the four-cycle 
type, but another motor exhibited, and known as the 
Ixion, works purely upon the two-time principle. The 
cylinder has hollow walls, with two apertures which are 
closed and opened by the piston. The crank shaft is 
partly hollow, and has an orifice which corresponds with 
another in a hollow shaft revolving inside and communi- 
cating with the carburetter. During the upward stroke 
of the piston it draws in a charge through the orifice, 
which is then closed by the revolving inside shaft. The 
gas is forced by the downward travel of the piston 
through the lower aperture in the cylinder wall, and 
passes by the upper aperture, which has been uncovered 
by the downward course of the piston, into the combus- 
tion chamber, where it expels the burnt gases and is 
compressed on the upward stroke. The cooling of the 
engines is very efficient, and with the system of radiators 
now employed a motor car will run a week with the 
expenditure of a few pints of water. In the majority of 
vehicles there is a complete circulation of water between 
the motor and the tank, but in the big Bollée cars the 
water is admitted by a float to about half way up the 
horizontal cylinders, and on being evaporated the steam 
passes into the radiator, where it condenses, and the water 
returns to the motor. When the float drops with a fall in 
the water level a fresh supply is admitted from the tank. 
Another new feature about the motors are the devices 
adopted for keeping the gas mixture always at the same 
temperature. This is done either by allowing the water 
from the motor to pass round the bottom of the car- 
buretter before returning to the tank, or by making the 
carburetter a part of the motor, as is the case with the 
Schaudel engines. 

In the transmission of power there has been very little 
advance during the past year, for, as we have said, nearly 
all the makers are returning to the system of fixed and 
sliding trains of wheels, with either chain or shaft trans- 
mission, the latter method being chiefly employed on 
small carriages. With the internal combustion engine it 
is obvious that there must always be a considerable waste 
of power in transmission, and though the petrol motor 
has been given an elasticity within certain limits, the 
reducing and change speed gear must always be an 
essential part of the petrol carriage. All the devices for 
increasing the elasticity of the motor and augmenting the 
efficiency under a light load have failed to meet with 
much favour, chiefly on account of their complicated 
character, and one of the principal features of motor car 
construction is the striving after simplicity. The gear 
has so far replaced the beit that there were very few 
examples of belt transmission at the show, It is now 








| only used on the lighter forms of carriages, and usually 
| serves to transmit power direct from the crank shaft in 
‘front of the vehicle to the countershaft carrying the 
change speed gear behind the rear axle. The belt con- 
sequently runs at a constant high rate of speed, and gives 
sufficient adhesion on the small pulleys to be effective in 
all weathers, and to dispense with the necessity of using 
jockey pulleys. Expanding pulleys are another arrange- 
ment which has been frequently tried and found wanting, 
but very good results are said to have been obtained with 
a new device introduced by M. Fouillaron, in which each 
pulley consists of a couple of cones built up of triangular 
sections sliding into each other, so that as they are drawn 
in and out the pulleys are given a larger or smaller dia- 
meter. As the circumference is of triangular section, 
the belt has to be of the same shape, and it is made up 
of three-cornered pieces of green leather strung together 
on a number of gut cords. The arrangement, of course, 
re’uces the mechanism to the greatest possible simpli- 
city, as the only mechanical part besides the motor and 
the two pulleys is a clutch on the countershaft. In 
underframe construction the material employed is chiefly 
wood strengthened by steel side plates, and this carries a 
concentric steel frame to which the machinery is bolted. 
Everything is done to secure the lowest possible centre 
of gravity, and this year there is a tendency to reduce 
still further the diameter of the wheels, which are 
usually all of the same size. The frames, too, are longer 
and larger, to allow of the fitting of more commodious 
bodies for the light carriages, and one of the greatest 
advances in automobile construction during the year has 
been in the way of making the cars more comfortable and 
convenient, and adapting them for all kinds of weather, 





THE JAPANESE BATTLESHIP MIKASA. 





“Tue finest battleship in the world,” is the enthusi- 
astic verdict passed by the majority of those who have 
visited the Mikasa during her stay at Portsmouth. Being 
the latest, this, of course, is as she should be, but there 
seems a general feeling amongst naval officers that she 
embodies as great an advance in internal arrangements, 
and so forth, as in the more obvious and widely-known 
disposition of her artillery. Of this, however, pre- 
sently. 

The Mikasa is the fourth of four battleships—Shiki- 
shima, Asahi, Hatsuse, and Mikasa—constructed for the 
Imperial Japanese navy. The other vessels have been 
fully described in our columns in the past. It suffices 
here to mention that all four are of about 15,000 tons 
displacement, and resemble each other sufficiently closely 
for the first three—which carry the secondary guns in 
casemates—to be regarded as sisters. The Mikasa, 
having her secondary guns in a battery, only belongs very 
generally to the same class as her predecessors. 

Her displacement is 15,200 tons ; length between per- 
pendiculars, 400ft.; length over all, 436ft.; beam, 76ft. ; 
draught, 27ft. 3in., on an even keel. 

The armour is disposed as follows :—On the belt amid- 
ships there is 9in. to Tin. of Krupp cemented armour, 
extending about two-thirds of the ship’s length, the 
amidships section of 156ft. being the full thickness, 
while the 7in. armour has an extra 1ljin. on the armour 
deck that reinforces it. There are 12in. transverse bulk- 
heads, after which the belt proceeds at a thickness of 4in. 
to the bow and nearly to the stern, where another bulk- 
head, 6in. thick, protects it. This main belt is 7ft. 9in. 
wide, and 5}ft. are intended to be below water. Behind 
this belt is the usual armour deck, 4in. thick on the slopes, 
reduced to 3in. amidships and 2}in. on the flat. Along 
the lower deck, for the same distance as the main belt, is 
a 6in. belt, terminated, like the main belt below, with 
bulkheads that join the barbette bases. These are 14in. 
to 10in. thick. The hoods that surmount them are 10in. 
in front, 8in. at the sides. In form they are loftier and 
more rectangular than in British warships; they also 
appear somewhat smaller. The barbettes rise a good 6ft 
or more above the upper deck, so that the heavy guns are 
carried some feet higher than in our battleships. 

On the main deck is the feature of the ship—the 
battery. Here, amidships, are ten 6in. guns, five a side, 
the foremost and aftermost in sponsons, the amidship 
ones with ports flush with the side of the ship, their sides 
indented to admit of an increased angle of fire. This is 
American fashion. It has been unfavourably criticised 
on the grounds that such indentations form a species of 
nest in which shells bursting are absolutely certain to 
disable the gun. This is absolutely true; but there is 
the other side of the question, as there always is to these 
things. A shell so lodged is more likely to expend itself 
locally, and that'is the great desideratum of defence. In 
addition, the area of the opening is small, and so a good 
deal of smooth armoured wall is presented. The Mikasa 
system of a compact slightly indented port is therefore 
probably preferable as a whole to the slightly sponsoned 
battery ports of the Italian designs with these continuovs 
batteries, and to the American system in which—to 
increase the angle of fire and for convenience of housing 
guns—the size of the ports is considerably greater. The 
Mikasa’s battery is 6in. thick. Bulkheads terminate its 
ends, and in the rear of the guns runs a 2in. lateral bulk- 
head. From this to the sides run 2in. screens, so that 
the sum total of eftect is a number of casemates placed 
together instead of with intervening gaps. 

Here we have the problem of battery versus casemate. 
A battery of this sort is at the mercy of a big armour- 
piercing projectile in a fashion in which no series cf 
casemates can ever be; but, on the other hand, the gays 
between casemates admit small projectiles to wreak 
havoc ‘tween decks and to interrupt communications. 
This last is an acute point that does not show on paper. 
Transmitters, of course, exist in plenty, but they do not 
find a place on board our ships, where faith is put on 
loud-speaking telephones, that no one expects to heer in 
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the day of battle. In battle the odds are greatly that all 
orders will go by messenger, and how the messenger is to 
traverse the shell-swept gaps between casemates is a 
considerable problem, to be solved only by armouring the 
messengers, which no one has yet suggested! The other 
alternative is to keep out the shell, as is done in the 
Mikasa. 

Four 6in. guns are carried on the upper deck in case- 
mates, so placed that their bases are well inside the 
battery armour. These casemates are 6in. thick, and, 
like all the armour in the ship, of Krupp cemented 
steel, not Harvey nickel, as in most other ships 
built or building. To the great difficulty in making these 
cemented casemates a good deal of the delay of the ship 
is attributed. The armament, of Elswick make, is as 
follows :-—Four 12in. 40 calibre rapid loading guns; fourteen 
6in. 40 calibre quick-fire guns; twenty 8in. quick-fire 
12-pounders ; eight 38-pounders, four in each fighting top ; 
four 2}-pounders, Japanese type, on top sides; four 18in. 
new Elswick patent submerged tubes. 


Eight of the 12-pounders are disposed in the battery on | 
the upper deck amidships, four surmount the casemates, | 





and upper works. There are white bands upon the 
funnels to distinguish her from other two-funnelled ships. 
The Fuji has none, Yashima one, Asahi two, and Mikasa 
three on each funnel. She is, however, easily recognis- 
able from the Asahi by the different positions of her 
funnels, their greater size, the high fore barbette turret, 
and rather less sheer forward. 

In accommodation the Mikasa is excellent, and gives 
immense satisfaction. The ward roomis on the main 
deck instead of the lower deck, as in the other three 
ships. It is onthe port side, just abaft and around the 
barbette, with a fine passage outside leading to the 
captain’s and admiral’s quarters. All the fittings are 
very sumptuous, the electro-silver electric light clusters 
being of a particularly pleasing design. This attention 
to minor detail is carried out very consistently through- 
out the entire ship, and though of minor import for a 


| warship, should make the builders formidable rivals if 
| they enter the field of liner construction. 


There is 


| about all these things an artistic reticence reflecting 


immense credit on all concerned. 
As the battery versus casemate question is now so 


four are around the conning towers, two on the main deck | much upon the tapis, our readers may be interested in 
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IN MIKASA 


in the bow, two on the same deck aft. The 3-pounders are | the following lists, showing how far the rival systems are 


in the fighting tops. For those who like such calcula- 
tions, we may mention that the “total weight of metal 
discharged by the guns in one minute is 11°5 tons. 
I’'rom one broadside it is 7°5 tons. The respective 
energies of fire in one minute are 1,337,130 foot-tons and 
1,000,000 foot-tons.” But these figures have no particular 
practical meaning, of course, besides being rather too 
suggestive of diagrammatic articles in ‘ popular” 
magazines. The sailor's problem is not to tot up the 
energy at disposal, but to expend it on the enemy. 
Otherwise, on the liberal computation that it takes a 
man’s weight in metal to kill him, there is always the 
risk of a new genius arriving who shall thus compare 
battleships. This would give the Mikasa a killing power 
of about 110 men per minute. Practically her fire is 
much the same as that of any other first-class ship. Tar 
more important than these theoretical energies are the 
ares of fire. These, for the amidship 6in., are 60 deg. 
before and abaft the beam; for the sponsons, 80 deg. 
before or abaft, and 40 deg. abaft or before. The case- 
mates have 118 deg. from the axial line. The big guns 
have 240 deg. ares of fire. 

The engines are two sets three cylinders, triple-expan- 
sion, the diameters of the cylinders being 3lin., 50in., 
and 82in. The stroke is 48in. Full power is 15,000 indi- 
cated horse-power, which, with 120 revolutions, is to give 
18 knots; pressure at boilers 300 Ib., reduced to 250 Ib. at 
engines. Stephenson link-motion is adopted for working 
the valves, which are piston type, on the high-pressure 
and intermediate cylinders, and of the double-ported fiat 
design on the low-pressure cylinders. The screws are 
inward turning, as in our new battleships. The starting 
platform is in the centre of the ship. Wrought steel 
columns form the front supports of the cylinders, which 
are independent castings. The back supports are the 
ordinary cast iron A framing, with ample slipper-guide 


surface. The condensers are separate, and placed in 
the wings. The total cooling surface is 16,014 square 
feet. 


The bed-plate is cast steel. The crank shaft is of nickel 
steel. External diameter 16}in., with an 8}in. hole. The 
propeller shaft is wrought steel 16}in. in diameter, with 
8iin. hole. The propellers, four-bladed, have a diameter 
of 17ft.; pitch, 18ft. The blades and boss are manganese 
bronze. 

The boilers are Belleville, disposed differently from the 
usual practice. The first funnel serves five and ten 
boilers, the after funnel serves ten—thus reversing the 
usual practice. These funnels are very large, and the fore 
one is much further from the mast than in the Asahi— 
the other two-funnelled ship. Further particulars of the 
boilers are as follows :—Twenty consist of eight elements 
of generating tubes and seven elements of economiser 
tubes; while the remaining five have seven elements of 
generators and six of economisers. The total heating 
surface is 37,452 square feet; the grate area 1276 square 
feet. All told, the machinery weighs 1355 tons. 

The coal capacity is 1400 tons, which gives a nominal 
radius of 9000 knots at 10 knots. There are six search- 


lights, and the lighting installation comprises 900 incan- 
descent lamps. There are electric hoists to all guns. 

In accordance with the new Japanese custom, the 
Mikasa is painted black with black funnels, grey masts 





| adopted. Ships not yet completed are put in italics :— 
Nation. Casemates (or turrets). Battery. 
British 3 Londons 3 King Edwards 
2 Queens 2 Trafalgars 
6 Duncans 
3 Formidables 
6 Canopus 
9 Majestics 
7 Royal Sovereigns 
Hood 
(French) 4 Bouvet type Suffren 
Jauréguiberry léna 
2 Republiques 3 Charlemagnes 
Henri 1V 
Brennus 





5 Wittelshach 

2 Hand J 

4 Brandenburgs 

Retvisan 

K. Potemkin Tavritchesky 


(German) 5 Kaisers 


6 Borodino 
2 Peresviets 


(Russian) ... 


Pobieda Tri Svititelia 
3 Poltavas Sissoi Veliky 
Rostislav Navarin 
Dvenadsat A postoloff 
(U.S.A.) lowa 5 new ships 


3 Maines 
3 Alabamas 
2 Kearsages 


3 Indianas 


(Japanese)... 3 Shikishimas Mikasa 
2 Fujis 
(Italian) 2 Vittorio Emanuele 2 Brin 


2 Filibertos 

Which gives seventy-one ships with casemates or turrets 
for secondary guns, of which eighteen are yet building, 
while batteries are adopted in forty-seven ships, of which 
twenty-one are yet building. This makes the figures for 
new ships nearly equal, but exhibits a decided growth of 
the battery idea. The notion, of course, is as old almost 
as ships are. The earliest ironclads embodied it and 
abandoned it only when guns grew too big to carry on 
the broadside. If in Nelson's day the battery was broad- 
side because it could be nothing else, this cannot apply 
to earlier wooden walls in which the battle was fought. 
War always indicated the necessity of being able to 
control fire, and to do so propinquity of guns was found 
essential. It is likely to happen again. Despite certain 
advantages of the casemate system, there is all too much 
reason to doubt how it is going to answer in war, when 
the problem of communications on board will be as 
important as it is to an army in the field. In peace 
time, in the midst of such arduous duties as keeping 
ships nicely painted, seeing that men’s collars are of the 
regulation size, and hunting for dirt marks in dark 
corners, the question of fire control in action stands, of 
course, to get shelved; but in war it will assert itself, 
and may prove quite as important as the details referred 
to above. And a battery d la Mikasa seems the simplest 
solution. The Mikasa was laid down at Barrow in 1899, 
and launched on November 9th, 1900. A plan and section 
are given above, and an illustration of her appears on 
page 35. 








SpeED CoUNTER.—In our issue of the 27th ult. we gave a descrip- 
tion of a new form of speed counter made by O. Berend and Co. 
Limited. We are asked by the makers to say that by taking half- 
minute readings this instrument may be used up to 20,000 revolu- 
tions per minute, 





HOW SHOULD STEEL FOR GIRDERS BE 


TESTED ? 


Ir is not proposed here to consider what tests should be 
specified for girders, but to consider how the material should 
be tested to ascertain whether it isin accordance with the 
requirements of the specification, whatever these may 
happen to be. We are, of course, speaking of the 
material only, and not of the finished work. It is very 
seldom that contractors for bridge and roof girders 
manufacture their own steel, but even when they do 
make certain sections of steel, there are generally other 
sections required that must be obtained elsewhere. In 
this case, of course, the same circumstances are found 
as is the case in general, that is, the contractor for the 
girders has to obtain his material from some other firm 
or maker who is not under the direct control of the 
engineer. 

The tests that are specified by the engineer are, of 
course, based upon what he can obtain, and not so much 
upon what he requires. This is sometimes lost sight of 
by engineers who specify a certain article without making 
sure that they can actually obtain it. This may lead to 
a great deal of friction and unpleasantness, the tendering 
contractors, who bid one against another, are not in a 
position to band themselves together collectively to 
inform the engineer that what he requires cannot prac- 
tically be obtained, and if one firm of girder makers does 
see fit to inform the engineer on this point, and say that 
they are unable to carry out the specification in its 
entirety, they do this with the full knowledge that there 
are other contractors who will accept the clause, but 
who, of course, are unable to fulfil its terms, and are not 
quite so straightforward as could be desired. The 
engineer on his part, not having this pointed out to him 
in a collective way, but perhaps by a single contractor 
only, at once makes up his mind that what he has hap- 
pened to specify can be obtained, and the single protest- 
ing contractor has no chance of success in his appeal. 
Another phase of the circumstances is that the steel 
makers are generally firms of considerable magnitude, 
who perhaps make steel for a number of shipbuilding 
yards, perhaps also for the Government, and also pro- 
bably for foreign orders. 

Our contractor here, again, is bound down by the plea- 
sure of the makers, and whatever may be the terms upon 
which they make the steel, it may be taken for granted 
that the firm of the contractors is only a small thing 
when compared to the firm of the makers, and for this 
reason the makers can, figuratively, snap their fingers at 
our average contractor, whose plight between a severely 
hard engineer and a firm and rigid steel maker is indeed 
deplorable, and one for which we have the most profound 
sympathy. 

But this is going wide of the subject, “How should 
steel for girders be tested?” Some engineers take their 
test at the contractor's yard, and this during the progress 
of the work of building the girders. The inspector in 
this case will, in a haphazard way, pick up any piece of 
steel plate, bar, or section, and have this tested—perhaps 
by his own machine, or more probably the test pieces will 
be sent to one of the well-known firms of testing authori- 
ties, and tested on their machines. This, however, seems 
a not quite satisfactory way of testing the steel. What 
guarantee has the inspector that the steel plates or bars 
he has selected are properly representative of the material 
as a whole? He may select a bad, or he may choose a 
very good sample, whilst the general bulk of the material 
may be of quite a different class and quality. This mode 
of testing, besides being untrustworthy, is decidedly unjust 
to the contractor. Suppose that the tests come out badly, 
who is to bear the brunt? Nearly all the steel makers 
only supply upon the condition that tests are made at 
their works, and that after the material has left their 
works they take no further responsibility for it. As we 
have said before, the makers are in a position to make 
this condition, and,the contractor is in such a position 
that he is bound to accept it. The contractor, then, 
would be bound to bear the brunt of this rejection. It 
may be said that the contractor has the option of seeing 
for himself the tests that are made at the steel maker's 
works, and of making sure that these are in accordance 
with the requirements of the specification. But, unfor- 
tunately, steel is of such a nature, or the testing 
machines of different owners are of such a nature, that 
it is seldom that the two series of tests give identical 
results. As a matter of fact— perhaps due to the 
usual perverseness of things in general—it is 
found that the testing machine employed by the 
engineer gives far more unsatisfactory results than the 
machine employed by the steelmaker. Or, of course, it 
may be whispered that although the contractor may see 
the tests made at the maker's mill, yet he is not allowed 
to make the tests for himself, and it may even be hinted 
that a good tester can do a great deal with his own 
familiar testing machine. The results of the tests depend 
to a great extent upon the way that the machine is 
handled. It is not, of course, suggested that there is 
anything at all fraudulent in this testing, but yet it is 
probably a fact that an experienced tester will have better 
results than one not so experienced, and that this is due 
in a great measure to the manipulation of the machine. 
We need say no further on this matter. 

A great many engineers, and perhaps the large 
majority, solve the question by appointing an independent 
inspector to see the tests made at the rolling mills, and 
upon these tests the material is accepted or rejected, 
much more generally the former. This, however, is open 
to the same objections previously stated, that the 
tests are made upon the machine owned and manipulated 
by the steelmakers, and although the independent 
inspector may see the tests made, the engineer has. no 
certainty that if the tests were made by and upon the 
machine of another party, the results would not prove 
the material to be deficient, when the tests of the makers 
made at the same time prove the metal to be sufficiently 
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good. It appears then to be proved that at least some of 
the tests should be made upon the machine of a third or 
independent party, and that these tests should be con- 
sidered to be of far greater importance than the tests 
made at the steel makers’ laboratory. The mode of book- 
keeping adopted by most steel makers is very helpful 
when a selection of tests has to be made. The order for 
the material given by the contractor to the steel maker 
should be in full detail, all dimensions should be given, 
and all sketch plates—that is, plates which have to be 
supplied cut to a certain shape—should have a fully- 
dimensioned scale sketch on the order. A reference 
should be given on the order to the position of the plate 
in the girder, whether flange, web, gusset, &c., and, of 
course, the order should be under a number called a ship- 
number, and should not be given under the name of the 
line or branch, and the number of the bridge. It greatly 
facilitates matters if a number be given instead of the 
more complex title. A copy of this order is, of course, 
supplied to the inspector. After the metal is rolled, a 
“mill sheet” is prepared by the rolling mills, and also 
handed to the inspector, in which is given the “ ship- 
number,” the sizes of the different plates and bars, the 
“charge” or “cast” number, and frequently a plate 
number also. It is assumed that all the material in any 
one charge will be of the same quality, and the steel 
maker will see that all plates, bars, &c., are stamped with 
the number of the charge, or with the plate number, from 
which number the charge may be identified. The 
charge, of course, refers to the melting of the steel in 
the furnace, whether it be open-hearth or basic Bessemer, 
and as the chemical combination is presumed not to vary 
in the same charge, it is also assumed that the other 
qualities will not vary throughout all the ingots, plates, 
bars, &c., made from steel supplied from the same charge. 
It is, then, considered the most correct method of testing 
steel to make tests of each charge, and here it may be 
observed that the inspector who selects tests at the con- 
tractor’s yard, and without the use of mill sheets, may 
select samples from the smallest charge or cast in the 
a and his tests may therefore not be representative 
at all. 

Granting, then, that the proper and best mode of test- 
ing steel is to test each charge, no matter how many 
charges there may be in the entire work, the question 
now rises, How should this be done? A very large pro- 
portion of engineers allow their inspector to select tests 
from shearings or crop ends. These are the waste 
edges of plates, the ends of cut joists, angles, tees, &c., 
and, in fact, are the scrap left at the shearing or sawing 


machine after the different plates, bars, &c., have been ' 


cut to the required shape and size. This appears to be a 
very economical and satisfactory plan of testing the 
different charges or casts, but certain things must be 
taken for granted. It must be assumed that the crop 
ends or edges have been carefully and truthfully marked 
by the steel maker’s workmen, that they are the actual 
crops obtained from the plates, &c., to be used, and it 
must be taken that they are fully representative of tae 
plates, &e., from which they are cut. The latter point is 
perhaps doubtful, as it is hardly likely that the extreme 
edges and ends of the bars will be of exactly the same 
quality of steel as the material in the bars; they are very 
likely to be more full of cinder, more laminated, and 
perhaps more brittle than the remainder of the material. 
This method is, however, the one generally adopted, and 
it may be assumed that the steel makers will get the 
benefit of the doubt, should there be any in the mind of 
the inspector, that the crops are not quite so good as the 
remainder of the plate, and that if the tests of the crops 
are not up to the specification requirements, the plates 
themselves will be better than the test made from the 
shearings or crop ends. 

Some engineers take one plate from every fifty that are 
invoiced and test this one plate, both for tensile strength, 
for extension before fracture, and for bending tests, both 
whilst hot and whilst cold. This, however, does not 
eliminate the idea of chance—it may be that the fiftieth 
plate or bar may be better or worse than the remainder, 
and may or may not be a representative test. 

Other engineers take plates from the actual ordered 
plates, one plate, perhaps, for each charge, unless there 
is a very large number of charges. This appears to be 
the most certain and correct way of testing, and there 

-can be none of the element of chance about the matter. 
The drawback is, of course, that it is not economical, the 
plates selected and taken out for testing having to be 

.replaced ; and a further drawback occurs here, since it is 

.impossible to test in this way the plates or bars supplied 
to replace those taken out for testing. If this method 
of testing is to be carried out, it will be found advisable 
to order at first extra or additional plates solely for the 
purpose of replacing those tested, and in this case the 
system is about as perfect as it may well be. 

It is, however, at all times necessary to see that check 
tests are made by independent men, and this cannot very 
well be done with the system of crops or shearings, 
which remain the property of the steel maker, who may 
certainly be expected to object to the introduction of any 
third party as a testing authority between himself and 
the contractor, or between the contractor and the 
engineer. 

Sufficient has been said to prove that the subject is 
worthy some attention on the part of the engineer, who 
should distinctly state in his specification the mode, time, 
-— place in which he proposes that the testing is to be 

one. 








Tue actual number of parcels sent out from the Mount 
Pleasant Parcels Post Depét in the nine weeks ended December 
2ist was nearly 520,000, as compared with 400,000 during the 
corresponding period of last year. The increase in the parcel 
mails for South Africa was unprecedented. Last year, in the 
three weeks ended December 15th, the number of parcels so 
despatched was 64,000, while in the three weeks ended ember 
14th this year the number exceeded 103,000, an increase of more 
than 62 per cent. 
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Mineralogy Simplified. By Henry Erni, M.D. Third 
Edition. Revised, re-arranged, and with the addition of 
entirely new matter. By Amos P. Brown, E.M., Ph.D. 
Sm. 8vo., 383 pages, with 96 engravings. Philadelphia : 
H. C. Bird and Co. London: Sampson Low, Marston, 
and Co. 1901. Price 12s. net. 


Ir is somewhat difficult to convey an idea of the con- 
tents of this volume by the summarised title given above, 
and the demands on our space forbid a reproduction of 
the full title-page, which gives more descriptive particu- 
lars, but extends to 125 words. From this and the 
editor's preface we find that the aim has been to produce 
a Determinative Mineralogy useful alike to the prospector 
and the general mineralogist, the number of species 
noticed being restricted to about 400 in order that the 
book should not exceed pocket dimensions. These 
dimensions are 6in., 44in., and lin., and weight 18 oz., 
which seems to require a pocket of somewhat more than 
the ordinary capacity. The first part, making about one- 
half of the volume, is a treatise on qualitative mineral 
analysis and laboratory manipulation, with illustrations of 
flasks, beakers, funnels, gas generating apparatus, burners, 
water baths, and other apparatus and appliances that, as 
far as we know, are not generally included in the 
prospector’s kit. The second part, called “ Chemical 
Determinative Mineralogy,” which is specially addressed 
to those who have neither the time nor the inclination to 
devote themselves to the study of larger works on 
mineralogy, but to whom the determination of some few 
minerals is often a matter of interest, a condition which, 
according to the editor, is specially characteristic of 
the chemist, the miner, the farmer, and the mechanic. 
It is a re-arrangement of Von Kobell’s well-known 
tables for the determination of minerals, omitting the 
physical characters, which are contained in Part III. 
under the head of “ Physical Determinative Miner- 
alogy,” together with addition of entirely new matter, 
a principal feature being a new scale of hardness, 
including finger-nail hardness, wire or horseshoe-nail 
hardness, and glass hard, knife, or file hardness, with the 
possible addition of quartz, which is supposed to be 
simple and more readily applicable than the classical 
10 deg. scale of Mohr. The duplicate arrangement of 
these tables is considered to facilitate the determination of 
unknown minerals in a higher degree than can be attained 
by previous methods, but as far as we have been able to 
try them, we seem to think that it brings in little more 
than additional complication. Strangely enough the 
feature upon which older mineralogists are accustomed to 
place most reliance, namely, crystalline forms, is_practi- 
cally ignored, the only information contained under the 
head of “Crystallisation,’ on page 196, being forty-two 
lines, describing the characteristic symmetry of the 
different systems, and of which, unfortunately, three out 
of the six systems are incorrectly, in the sense of in- 
sufficiently, defined, cubic forms being credited with 
seven, tetragonal with three, an1 hexagonal with four 
axes of symmetry, instead of the thirteen, five, and seven 
ordinarily accepted. It is, however, in this place that we 
find one of the most valuable pieces of advice in the book, 
namely, a recommendation of E. S. Dana's “ Text-book 
of Mineralogy,” for the study of crystallography and the 
physical characters of minerals, in which we humbly 
agree, or perhaps the same author's beautiful little book 
on “ Minerals and How to Study Them” would be better 
suited for the class of students under consideration. The 
fact is that, although serviceable for laboratory reference, 
the present book can only be of little use elsewhere. 
That the first operation in determining a mineral—as 
given on page 5—should be to break it to pieces with 
a hammer, crush it in a steel mortar, and grind it fine 
in an agate mortar, may be commendable from the 
chemist’s point of view, but highly reprehensible from 
that of the mineralogist. 


Publié par le Bureau des Longi- 


Annuaire pour l’'an 1902. 
16mo. 850 pages. 


tudes. Avec des Notices Scientifiques. 

Paris: Gauthier Villars. Price 1f. 50c. 
Tuts well-known annual reappears with its accustomed 
regularity, and without change in external characters, 
while the contents include the usual astronomical in- 
formation special to the year, and a large number of tables 
of physical and chemical constants, which are of a more 
permanent character. Following the arrangement that 
was adopted a few years back, some variation in the 
tables is made from year to year, so that new matter may 
be introduced without unduly increasing the size of the 
volume. In this way space has been provided for the 
excellent articles on electro-chemical constants and 
electrolysis by M. Cornu, the thermo-chemical tables of 
M. Berthelot being for the time omitted. In the scientific 
notices which, for most readers, form the chiefattraction 
of the work, M. Cornu continues his essays on electro- 
technical subjects by an excellent article on polyphase 
currents, in which the theory of the alternator and the 
more interesting geometrical points in the details of its 
construction are discussed in as simple a manner as is 
possible with a subject of such complexity. Taken in 
connection with its predecessors that have appeared 
during the past three or four years, it supplies a body of 
scientific knowledge sufficient for the use of those who, 
without being professional electricians, may desire to have 
some exact knowledge upon this most interesting subject. 
Another paper by M. Poincarré on wireless telegraphy 
is remarkable for its extreme clearness and simplicity in 
describing the complicated phenomena involved in 
Marconi’s method of telegraphy. M. Guyon contributes 
a notice on the application of the decimal division of 
the quadrant to practical navigation, from which we 
gather that the 400 deg. division has been adopted for 
geodetic purposes in the geographic service of the French 
army, as well as in the higher engineering schools, and 
that it has been tried experimentally on board of six 











cruisers belonging to the Atlantic, Mediterranean, and 
Pacific squadrons respectively, which were supplied with 
the necessary charts and tables, sextants divided decim- 
ally, and chronometers divided in angles instead of hours, 
which latter, however, to avoid confusion with the ordinary 
timekeeper, have been named tropometers, a fact which cer- 
tainly does not add to the attractions of the system. The 
experiments were continued for a period of nine months 
by nineteen officers, who have reported favourably on the 
simplicity of the method as compared with the old sexa- 
gesimal system. As, however, the author admits that, on 
the ground of historical continuity, it would be impossible 
to introduce the change in astronomical observations, the 
proposed reform would seem to be only of minor utility. 
Ina final notice M. Janssen gives a summary notice of the 
foundation and erection of the observatory on the top of 
Mont Blanc, and of the work done there by different 
observers in their annual visits. A new form of self- 
registering meteorograph intended to run for a year 
without attendance, which it is intended to place in 
the observatory, is also noticed. The minimum tem- 
perature recorded in the last winter was — 45 deg. Cent. 
(— 51 deg. Fah., or, in popular notation, “83 deg. of 
frost”), which was 2 deg. below the lowest previously 
recorded in the winter of 1894-95. 





The Construction of Roads and Streets. By Henry Law 
and D. K. Cuark, Members of the Institution of Civil 
Engineers. Sixth Edition. Revised, with additional 
chapters by A. J. Wau.is-TayLer, C.E., Assoc. M.Inst., 
C.E. With numerous illustrations. London: Crosby 
Lockwood and Son, 7, Stationers’ Hall-court, Ludgate- 
hill. 1901. 

As the subjects dealt with in the present work are of a 

progressive character, and the original authors are both 

deceased, the task of bringing a new edition up to date 
was unavoidably confided to another hand. 

We may pass over Part I., which is principally histori- 
cal, or otherwise devoted to the description of the general 
principles of road construction, with which we are all 
familiar. Part II., which treats of the “ Modern Practice 
in the Construction of Roads and Streets,” is the marrow 
of the book, and occupies more than one-half its con- 
tents. Many of the original chapters required to be 
entirely re-written, and the whole text has been carefully 
revised throughout. 

The materials, both natural and artificial, employed in 
the making of roadways and footways, from the old 
“macadam,” so lavishly spread with reckless prodigality 
at regular periods on the Victoria Embankment, to the 
paving bricks of pierre de verre Garchey, used in France, 
are all fully discussed. Their relative merits, according 
to the conditions obtaining in each particular case, are 
fairly and impartially compared, so that it is not a very 
difficult matter for the professional reader to arrive at an 
accurate conclusion respecting the exact kind of material 
he is in want of. Next to making a road, the most 
important point is the maintenance of it, which comprises 
not merely the necessary repairs of the surface, but the 
watering and cleansing of it as well. Until motor cars 
are substituted for the equine haulage of ordinary 
vehicles, it is hopeless to expect that degree of cleanli- 
ness and sanitary condition which will accompany the 
advent of the new régime. Experience has shown that 
the more frequently streets are cleansed the less is the 
mud which is accumulated and removed; and the roads, 
besides, are kept in a better state of preservation. 
Obviously the disintegrated particles, if allowed to 
remain on the surface, grind up under the action of the 
wheels and horses’ feet more and more worn particles, 
and so the mischief progressively augments. 

The introduction of sweeping machines, notably that 
of Whitworth, has greatly reduced the cost and difficulty 
of cleansing streets in a thoroughly efficient manner by 
manual labour. It has been estimated upon reliable data, 
obtained from the cleansing of the streets and thorough. 
fares of Manchester, that the cost of machine sweeping 
was less than one-third of that effected by manual labour. 
On the Birmingham roads it has been well established 
that by the employment of the sweeping machine, witha 
proper quantity of water, a saving of one-third of the 
material required for their repair was the satisfactory 
result. From experiments carried out on the granite 
pavement of London Bridge, it was found that the detritus 
of this material constituted but a very smail proportion of 
the total quantity of mud-producing dust. It is stated 
that the extraneous contributions, including that of shoe 
leather, will account for twenty-nine-thirtieths of the total 
accumulation. 

.The last chapter treats of the resistance to traction 
on common roads. The author points out that the 
deduction of Morin, that the resistance varies simply in 
the inverse ratio of the diameter of the wheel, is not con- 
firmed by subsequent more modern experiments. They 
therefore constitute good and reasonable grounds for 
renouncing it. All the by-laws regulating the formation 
of new streets in the metropolis, made by the Metro- 
politan Board of Works, were transferred under the Local 
Government Act of 1888 to the London County Council. 
All those now in force are reproduced in the appendices. 
This new edition of an old and well-known work will be 
found a sound, practical, and trustworthy guide to all the 
subjects of which it treats, 


British Association Meeting at Glasgow, 1901. Discussion on 
the Teaching of Mathematics, which took place on Septem- 
ber 14th, at a Joint Meeting of Two Sections. Section A: 
Mathematics and Physics; Section L: Education. Edited 
by Joun Perry. London: Macmillan and Co., Limited. 
1902. Price 2s. net. 

Tue thanks of all who follow the science of education 

are due to Professor Perry for the unusual course he has 

adopted in reprinting his address to the British Associa- 
tion, with the remarks of the speakers and letters from 
other persons who have been invited to express an 
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opinion on it. That Professor Perry holds very radical 
and energetic views on the subject of education is well 
known. They are, unfortunately, a little vaguely 


of two proposed courses in mathematics, one might be 
left almost with the idea that his principles were “ down 
with everything.” However, it may be gathered that his 
main contention is that in the teaching of mathematics 
a great deal of the usual elementary work might be 
skipped, and that practical applications should be kept 
always before the mind of the student. Thus the useful 
side of mathematics is always to be kept uppermost. 
This idea is kept well to the front in the syllabus. Ina 
course of elementary study for boys and girls—the age is 
not given, but we presume from twelve to fifteen would 
cover the average period—decimals are to be used from 
the beginning, but the fallacy of using more figures than 
can be represented by observed or measured quantity is 
to be combated. It follows naturally from this that con- 
tracted methods of calculation are advocated, and that 
at an early age logarithms and the slide rule are to 
become the daily companions of the student. The 
use of squared paper is to be encouraged, and the 
practical proof or solution of problems in mensuration is 
to be arrived at by mechanical methods, measuring the 
circumference of a cylinder with string or paper strip, 
Weighing geometric figures cut out of cardboard, and so 
on. The advanced course follows on somewhat the same 
lines, but with the addition of trigonometry, the calculus, 
«ke. The examination system is, of course, condemned by 
Professor Perry. 

There is very much in the discourse with which we 
are very heartily in accord. Professor Perry's career has 
been different from that of many professors and mathema- 
ticians. He knows better than the average teacher what 
is needed by a work-a-day world, and attacks vigorously 
the conservative forms of teaching which stand in the 


way of his ideals. What he writes is always worth 
reading. 


The discussion is as interesting as the address. It 
is to be noted that, on the whole, the consensus of 
opinion is apparently with Professor Perry. Dr. 
Larmor, however, puts his finger on the difficulty which 
stands always in the way of such educational reform as 
that proposed. It is the difficulty of expense. To carry 
out such a plan involves small classes and much indi- 
vidual attention to dull pupils, whereas by the 
existing more routine methods a large class can be 
managed by one teacher. Dr. Larmor, by the way, is a 
staunch supporter of examinations. We do not propose 
dealing with the remarks of other speakers. They are 
very numerous, but are for the most part well worth 
perusal. 


| Harrison Suplee, D.Sc., assisted by J. H. Cuntz. 


expressed in his paper, and if it were not for the syllabus | od 
: | Magazine. 





SHORT NOTICES. 


Vol. III. 1896-1900, Edited by Henry 
The Engineering 
1901.—It is unnecessary to comment on the value of a 
good index. Everyone knows its utility, and probably no one more 
than the engineer. It is impossible that he should bear in mind 
even a small portion of the published literature which relates more 
or less to his profession. a the value of the book before us. 
It consists of a fully classified index of articles which have 
appeared between the years 1896 and 1900 inclusive, in over 
200 periodicals of American and European origin. It is hardly 
necessary to say that every article in every one of those papers is 
not recorded, its own weight would crush such a task, and there- 
fore it is left to the editors to select such articles as they consider 
worthy of the distinction. Doubtless, a good many people will not 
find what they expect to find, for people have different views on 
the value of an article, according to the bent of their mind, either 
temporarily or permanently. It is to be hoped that the editors 
have kept themselves free from bias towards any particular subject, 
or that the compilers have been numerous enough to prevent any 
possibility of excessive treatment of one subject to the neglect of 
another. ‘The value of the references is considerably enhanced by 
short notes sufficient to give a clue to the bearing of the article in- 
dexed. Unfortunately, unless very unwieldy titles of the kind in 
which philosophical societies, probably rightly in their case, glory, are 
adopted, it is rarely possible to make the title a real indication of the 
contents of an article, and these little editorial notes have therefore 
great value, and are likely to reduce the length of a search not incon- 
siderably. The same system of classification as adopted in the two 
former volumes has been followed in this. It involves a very large 
number of cross references, but it is difficult to see that they could 
be obviated by any other plan, excepta plain alphabetical classifica- 
tion, which is palpably open to objections. Taken as a whole, this 
index is a volume which should fill a very important function in the 
engineer's library. A note about the title isnecessary. The index is 
stated to include the years 1896 to 1900. Now, itis compiled from 
the monthly indexes in the Engineering Magazine, and, as these 
are written in America, it follows that articles which appeared in 
Europe in the end of 1900 are not included. On the other hand, 
European articles for the end of 1895, left out in the previous 
volume, appear in this. We cannot help thinking that this 
point should have been made clearer or, better still, that 
the publication should have been delayed until the whole of 
1900 could have been included. It is not impossible that, as it 
now stands, many persons will be disappointed at not finding 
articles which they might be led to expect from the title. That 
an explanation is given in the preface is of little avail. When 
one is searching in a hurry for an article there is no time to 
consult a preface. With the exception of this small point, we 
have nothing but praise for the book and congratulation for its 
editors, 

Simple Electrical Working Models: How to Make and Use Them. 
Fully illustrated, London: Dawbarn and Ward, Limited. Price 
6d. net.—This is the kind of little book which delights the budding 
engineer. It describes the making of various bits of electrical 
apparatus which will ‘‘ work” an electric telegraph, a telephone, 
a shocking coil, some mcotors, bells, &c. The instruction seems to 
be on the whole clear and simple, and as the tools required are of 
the simplest description, the little book should appeal to many 
boys ‘of mechanical turn of mind, 


The Pocket-book of Refrigeration and Ice-making for 1902, 


The Engine ring Index. 





Edited 


by A. J. Wallis-Tayler. With diary and almanac. London: 
Crosby Lockwood and Son. 1902. Price 2s. 6d. net.—This is the 
first issue of a proposed annual publication. The first half of the 
volume contains chapters and tables on refrigeration, cold 
storage, ice-making and storing, insulation, testing, and so on. 
The second half isa diary. The advantage of combining the two 


| is open to question. 











| REVIVAL OF THE WEST INDIAN SUGAR 


INDUSTRY. 

THE cane sugar industry of the West Indies, as is well 
known, has been in a bad way for years past owing to its 
being unable to compete with the continental beet sugar, and 
due partly to the machinery in use in the majority of the 
factories being of a very crude and uneconomical type; but 
since the termination of the American-Spanish War a good 
deal of attention has been given to this industry by American 
capitalists, and many orders have been executed for more up= 
to-date machinery for several of the West Indian Islands and 
Mexico, while many extensions and new factories are at 
present under way. 

Among those islands in which new factories are now ih 
course of erection is Cuba, the largest of the West Indian 
group, and an island possessing enormous resources, although 
only 8 per cent. of the sugar-producing land was under 
cultivation to produce the last sugar crop, which amounted 
to 600,000 tons. Several companies have, however, lately 
been formed with the object of developing the sugar industry 
of Cuba, one company, viz., the Cuban Sugar and Land 
Company, having just contracted for the planting with cane 
of one million acres of land, and intending to erect a mill of 
its own for crushing, instead of selling it to neighbour- 
ing factories, as has been the custom. 

What will, at all events, be one of the largest installations 
—if not the largest—ever set down in a sugar-producing 
country at one time is that at present undergoing erection at 
Puerto Padre, Cuba, for the Chappasa Sugar Company, of 
New York, this island having been selected for the placing of 
this large factory on account of the excellent nature of the 
soil for growing sugar cane. 

The plantation acquired by the company comprises about 
100 square miles of the finest sugar lands in Cuba. 

The greater portion of the machinery, unfortunately for 
British sugar machinery engineers, has been constructed in 
the States, the order for the crystallising plant only having 
come to this country, Watson, Laidlaw and Co., Glas- 
gow, having been fortunate enough to secure the contract, 
on account of the excellent work they turn out in 
this particular line, of which they make a speciality, and 
which they have supplied now to all parts of the world where 
sugar is grown. Out of the 64,000 acres which comprise the 
plantation at Puerto Padre, 10,000 acres only have been 
planted for the first season, this amount being estimated to 
produce 300,000 tons of cane, 30 tons being allowed per acre, 
although a maximum of 50 tons per acre is reckoned for 
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Cuba, the crushing plant being of a size which will enable 


the above-named amount to be cleared in four months. 
The crushing plant consists of two sets of nine-roller mills, 
or six three-roller mills in all, each being fitted with Mar- 
shall’s cane crusher. The rollers are 34in. diameter by itt. 
long, and it will, no doubt, be interesting to sugar mac hiner 
engineers in this country to hear that the rollers are fitted 
with hollow-steel shafts, which were made at Bethlehem, Pa. 
For the driving of these mills six Corliss engines—two of 
150 horse-power, two of 250 horse-power, and two of 350 
horse-power—have been built, 
being supplied by the Whitney Ironworks, New Orleans, at a 
cost of about 150,000 dols. 
For the clarifying of the juice the Deming 
ation is to be 
2»w Orleans by Mr. E. H. 
f this system. 

o evaporate the cane juice after clarification two sets of 
,000-gallon triple-effect ‘‘ Lillie’’ evaporators are pro- 
vided, and for the final boiling of the juice three vacuum 
pans, each 13ft. diameter; the multiple effects and vacuum 
pans have been constructed by the Sugar Apparatus Manufactur- 
ing Company, Philadelphia, of which Mr. Morris Lillie is 
president. On the boiling of the sugar to massecuite in the 
vacuum pans being completed, it is ready to go to the large 
allising plant ‘made by Watson, Laidlaw and Co., Glasgow. 
This plant consists of twenty crystallisators, 8ft. 3in. 
diameter and from 24ft, to 28ft. in length, construc 


stem of high- 


Deming, the inventor 


the complete crushing plant | 
| country, and was also constructed by Watson, 


| Co.; The machines number twenty-four, and are | 


sed, the clarifying plant being | 


ed | power, these boilers having been procured in N 


throughout of steel plates. The massecuite, which is run in 
by a man-door on top, is kept in motion by means of stirrers 
inside, which are actuated by worm gearing. St 
connections are also fitted, and on the sugar crystals being 
properly formed and ready for centrifugalling, a large valve 


| on top is opened and the massecuite discharge “y up a pipe 


shown in the illustration of the plant on page 33, which con- 
veys it to the mixer over the centrifugals, and which is also 
to be seen in the illustration. 

The installation of centrifugal machines, as illustrated, 
is one of the largest, if not the very largest, made in this 


Glasgow. 
of this firm’s water-driven ‘‘ Weston ’’ type, having baskets 
40in. in diameter, the baskets and mixers being supported on 
their patent steel framing. The water motors which drive 
the baskets are of the Pelton type, and are 
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the conveying of the canes from the fields to the factory, 
lines of light railway run in various directions, the company 
having several locomotives and numerous tracks for this 
purpose. In all probability large additions will be made to 
this plant at an early date for the working up of the re- 
mainder of the 64,000 acres. 

There is probably a bright and prosperous future for Cuba, 
which is at the present moment practically totally un- 
| developed, and it is to be hoped that the sugar machinery 
engineers in this country will not let the opportunity pass, 
for which they have waited so long. 


NTRIFUGAL PUMPING PLANT FOR 


WALLASEY DOC 


CE 


two separate water jets, one or both being used, according to | 


the grade of sugar being cured and the speed required to | 


effect it. The water driving the motors is supplied by pump: 
at a high pressure to the main water pipe shown over the 
mixers, from which a separate connection is taken to eacl 
motor, the discharged water again going to the pumps, thus 
undergoing a continual circulation. 

The necessary power for driving the complete plant and 
the steam for boiling purposes is obtained from Babcock and | 
Wilcox 40-tube type boilers, having in all 6000 hors 
New York. For 


WE give above an illustration of a centrifugal pump- 
ing engine built by W. H. Allen, Son and Co., Limited, of 
| Be edford, for the Birkenhead docks of the Merse y Docks and 
| Harbour Board. The object is to raise the level ‘of the water 
in the Wallasey Dock, from which it is distributed to other 
| docks. The plant described is one of the largest of its kind 
erected and working in this country ; it draws its water from 

the river Mersey and discharges it into the dock, the duty 
eing at an average rate of 4,000,000 gallons per hour under 
the most unfavourable condition of tide, the level of the 
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water in the dock being from 18ft. to 21ft. above ths old 
dock sill. Pumping can be carried on when the level of the 
water outside the dock falls to rather more than 1ft. below 
the old dock sill. It will thus be seen that a head of 
22ft. actual lift is provided for. The area of the dock is 
approximately 170 acres. 

The engine is designed for continuous running, and is of 
the triple-expansion type, condensing, working with a steam 
pressure of 180 lb. per square inch, and is a good example of 
& mod2rn economical engine. The diameter of the high- 
pressure cylinder is 19in., and the diameter of the inter- 
mediate cylinder 39in., and the diameter of the low-pressure 
cylinder 4Sin., the stroke of each 2ft. It is designed in the 
first instance to develop 800 indicated horse-power at 120 
revolutions per minute, but by altering the expansion valve 


of the high-pressure cylinder the indicated horse-power can, 


be varied to a considerable extent, according to the work 
required to be done. 

The cylinders are cast s2parately, the piston of each is 
fitted with rings of cast iron, and steam jackets are provided 
for each cylinder. The high-pressure cylinder, as mentioned, 
is provid:d with a piston valve fitted with Meyer expansion 
gear, the latter enabling full advantage to be taken of the 
steam pressure available, as the cut-off can be adjusted in 
the high-pressure cylinder while the engine is running. The 
intermediate-pressure cylinder is fitted with a piston valve 
also, while the low-pressure cylinder is fitted with a double- 
ported slide valve, each valve being driven by its own 
excentric. 

As will be seen from the illustration, the surface condenser, 
which has a tube surface of 1260 square fect, is combined 
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THE FRENCH NAVY IN 1901. 





FoLLOWING our usual custom, we give here particulars of 
the past twelve months in the French navy. For data we 
are chiefly indebted to Le Yacht. 

The principal event, in French eyes at any rate, has been 
in connection with submarines. Outside the famous milk 
experiments solid progress seems to have been made, the 
most noteworthy being the reduction of time in submerging 
to about one-third of what it originally was. For the rest 
sham attacks have been very plentiful, and these, though as 
yet hardly simulating real war, are appreciably nearer to it 
than a year ago. 

The French naval manceuvres were tactically and strategi- 
cally almost impossible to follow ; full stops being appar- 
ently made now and again in order to allow of submarines 
tasting la glorie. On the other hand, the French seem to 
have freed themselves from the shackles of the one idea that 
permeates our naval manceuvres, and nonsense about fleets 
A, + A, are > B, + B, and < B, + B, + B, was reduced 
to a minimum. Practical objects were sought. These 
were :—(a) Rapid victualling, coaling, &c.; (b) wireless 
telegraphy. 

In the first valuable experience was gained and things 
worked well; the second was rather a failure, the French 
system proving inferior to Marconi, just as ours did the year 
before. Successful trials have been run by the Requin, 
Iéna—18 knots—and Montcalm—21 knots. Failures were 
recorded for the Jeanne d’Arc in boilers, while the excellent 
results obtained by the Chateaurenault were marred by 
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DIAGRAMS FROM WALLASEY PUMPING ENGINE 


with the back standards of the engine supporting the cylin- 
ders, while in the front three steel columns complete the 
cylinder and staging supports. This arrangement combines 
rigidity with ready access to the working parts, and, further- 
more, the whole of the engine is self-contained. The columns 
in front are made in such a way that they can be easily 
removed for overhauling the engine or removing the crank 
shaft if required, and all has been done to make examination 
and replacement as easy as possible. 

The cylinder liners are of specially selected cast iron, care- 
fully bored throughout, and again bored in place after being 
fitted in the cylinders. The whole of the connecting-rods, 
piston-rods, &c., are of Siemens-Martin steel of 28 to 32 tons 
per square inch tensile strength, with a minimum elongation 
of 30 per cent. on a 2in. length, the measured length of the 
test piece being 3-5 diameters. 

The crank shaft is of the built-up type, and the crank pins 
are arranged at angular distances of 120 deg. The lubrica- 
tion of the engine is effected from a central oil-box in such a 
way that the whole of the working parts can be supplied with 
oil whilst running, direct from this central reservoir. Eac 
cylinder is provided with the patent packing of the United 
States Metallic Packing Company. All handles for control- 
ling and starting the engine are brought to a common 
position to facilitate the running of the plant, and a safety 
governor is also provided which shuts off the steam and 
breaks the vacuum, the speed at which this is brought about 
being decided and fixed by the engineer in charge. 

The centrifugal pump is of the ‘‘ Conqueror’’ type made 
by W. H. Allen, Son and Co., Limited, Bedford, and has 
suction and discharge branches 54in. diameter, the diameter 
of the disc used is 7ft. 6in. A sluice valve is provided on the 
delivery main near the pump. This valve is fitted with 
hydraulic gear for closing and opening the same. 

The air pump is of the Edwards type, and is driven by 
levers connected to the intermediate crosshead. A small 
separate circulating pumping engine for the condenser is 
provided, consisting of a centrifugal pump having 8in. 
siction and delivery branches, driven direct by a single- 
cylinder. engine, which has also been made by the same 
company. 

The general arrangement is given as a supplement and a 
general view on page 34. A set of cards taken from the 


engine of this plant when working at the Wallasey Dock 
and a combined diagram are given above. The total indicated 
horse-power = 218-5, revolutions per minute = 123, vacuum 
26: 5in. 





failures in the engines, which could not use all the steam 
supplied by the boilers. 

The following vessels have been entered into service :— 
Torpilleurs de haute mer Trombe, Siroco, Audacieux, Mistral, 
Simoun, all of from 26 to 28 knots, and all armoured boats ; 
two 30-knot boats, Borée and Tramontane; several second- 
class boats of 25 knots; two destroyers, Pique and Epée ; 
and the submarines Francais and Algérien. Other sub- 
marines, Farfadet and Lutin, have done trials; also four 
submersibles, Siréne, Triton, Espadon, and Silure. 

One large ~ only has been launched—the Leon Gam- 
betta, armoured cruiser, which was fully described in THE 
ENGINEER in the early half of 1901. 

Reports of work at the different yards, &c., are as 
follows :— 

Le Havre (Normand).—Torpedo boats Siroco, Mistral, 
Rafaele, and Bourrasque, delivered or sent on trial. 

Ie Havre (Forges et Chantiers).—Simoun and Typhon 
torpedo boats delivered, the turbine boat Libellule still under 
construction. 

Cherbourg.—Battleshi p HenriIV., completed externally, and 
expected to be completed during 1902; armoured cruiser 
Jules Ferry laid down ; coast defence battleship Requin re- 
constructed ; coast defence battleship Furieux in hand for 
reconstruction. A spcial submarine station has been 
established here with four boats in commission and four 
on trials. 

Brest.—Leon Gambetta, armoured cruiser, launched. 
Work upon armoured cruiser Marseillaise (launched 1900), 
battleship Suffren (lamched 1899), completion of the Iéna 
(launched 1898). Pre arations for laying down the first-class 
battleship Republique. Under re-construction, Dévastation. 
Awaiting re-construction, Neptune. 

Lorient.—Work upon the armoured cruiser Gloire, afloat ; 
building of the Condé. Work upon Jurien de la Graviére and 
Gueydon. 

Nantes—St. Nazaire (Chantiers de la Loire).—Work upon 
armoured cruisers Desaix (launéhed 1900) and Aube (building). 
Construction of picket boats} &c. 

Rochefort.—Armoured cruiser Dupleix completing. Com- 
pletion of destroyer Per‘atisane, work in connection with 
destroyers Escopette,’ Flamberge, Rapiére, Carabine, Sarba- 
cane, Francisque, and Sabre. Work upon submarines Gnéme, 
Farfadet, Lutin, and Korrigan, all of which are somewhat 
delayed. 

Bordeaux.—Armoured cruiser Kléber in hand, greatly de- 
layed, Several torpedo boats, insluding two torpilleurs de 





haute mer, Borée and Tramontane, launched and sent to 
Rochefort for oompletion. 

‘oulon.—Completing afloat armoured cruiser Dupetit 
Thouars, trials of which are expected to begin about October 


next. Big armoured cruiser Victor Hugo laid down at 
Mourillon. Work upon the Jeanne d’Arc, the boilers of 
which have completely given out. Several submarines 
building. 


La Seyne.—Armoured cruiser Sully on the stocks; Mont- 
calm on trials; work upon the Chateaurenault. 

The ships ordered during the past twelve months 
were :—In State dockyards: Republique, Victor Hugo, two 
destroyers, twenty-two submarines. By contract: Patrie— 
battleship—Victor Hugo, seven destroyers, eleven torpedo 
boats. Eight destroyers in hand at Government yards, six- 
teen at contractors’. The new submarines are to be named 
Naiade Protée, Perle, Esturgeon, Bonite, Thon, Souffleur, 
Dorade, Lynx, Ludion, Loutre, Castor, Phoque, Otarie, 
Méduse, Oursin, Grondin, Anquille, Alose, and Truite. 
Three experimental boats, Q 35, Q 36, and Q 37, of large 
size, are not yet named. 

During 1901 few accidents occurred, On January 3rd, 
1901, the torpedo gunboat Fleurus was run into at 8 a.m. 
by a tug in a fog. She was hit on the port side aft, and 
sustained damage to the extent of two holes, 6ft. and 15ft. 
long respectively. She had to be beached to keep her 
afloat. The damage was well aft. On March 12th, 1901, 
torpedo boat No. 91 struck a rock and sank suddenly while 
making her way back to harbour, On February 12th, 
1901, torpedo boat No. 245 had an accident to a boiler, 
injuring three men, off Toulon. On May 31st, 1901, an 
above-water torpedo from the St. Louis hit the torpedo 
boat Cyclone which was towing a target for her. The 
torpedo deviated after striking the water. Observing this 
the Cyclone increased speed, but the torpedo struck and 
penetrated her amidships. The torpedo was destroyed. 








DIFFERENTIAL LOCK NUT. 





Wer have had brought before us the lock nut which is 
shown in the accompanying engraving. It is the invention 
of Mr. A. G. Rosser, of Fremantle, West Australia. The 
principle underlying its action is that the nut, though 
practically forming one piece, is in reality made up of two 
parts. The screw thread for the bolt goes right through these 
two portions. While the complete nut is being screwed on to 
the bolt it moves quite easily on the thread, and is, in fact, 
treated just like an ordinary solid nut. The two parts of the 
nut under discussion are, however, screwed together with a 
thread of a different pitch to that of the bolt. When it is 
desired to lock the nut the lower part of it—i.e., that part 
which is up against the object which is being kept in place— 








THE ROSSER LOCK NUT 


is held tight while the upper portion is slightly unscrewed, 
In the sample which is before us this unscrewing cannot be 
carried on for more than half a revolution of the nut, since, 
in consequence of the difference of the pitch of the two screw 
threads already mentioned, a jamb soon occurs. As an addi- 
tional safeguard a small hole is tapped and screwed in the 
upper portion of the nut, as shown in the engraving, and a 
screw, passing through this hole, can be made to impinge on 
the upper surface of the lower part of the nut—-with the 
object of preventing the two parts coming together and 
destroying the jamb. We have no personal experience of the 
action of this nut in actual work, but we are informed that it 
has been tested severely in connection with mining machinery 
in West Australia, and that it has been found to be a perfect 
lock. The inventor anticipates that it will be largely used 
inconnection with motor cars. 








Naval ENGINEER APPOINTMENTS.—The following Cry amang 
have been made at the Admiralty :—Fleet engineer : W. J. Brown, 
to the Irresistible. Staff engineer: J. D. Rees, to the Pembroke, 
for the Isis, Engineers: G. J. Sisley, to the Irresistible; R. 
Main, to the Pembroke, additional, for the Irresistible, and to the 
Irresistible, on commissioning ; E. E. Lewis, to the Vivid, addi- 
tional, for the Hogue ; W. W. Pearce, to be chief engineer, and 
ee to the Blanche ; Victor E. Snook, to be chief engineer, 
and reappointed to the Urgent, for service in Jamaica Dockyard ; 
A. H. Carlisle is placed on the retired list; E. F. Baker, to the 
Hyacinth, Assistant-engineers: E, Wyllis and J. Hughes, to the 
Pembroke, additional, for the evetiile. and to the Irresistible ; 
A. Knothe, to the Irresistible. Probationary assistant-engineer : 
J. K. Corsar, to the Albion. Temporary assistant-engincer :P. A. 
Sarderson, promoted to rank of engineer on permanent list, and 
reappointed to the Talbot on promotion, 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—The following pro- 
gramme of the Association of Engineers-in-Charge has just been 
issued :—January 8th, paper by Mr. Ed. C. de Segundo, AM. I.C.E., 
on ‘ Notes on the Behaviour of Wrought Iron, Cast Iron, and 
Steel, under Transverse Strains,” Mr. Chr. Harston, F.R.1.B.A., 
in the chair ; January 18th, social evening ; January 23rd—Thurs- 
day—visit ; February 12th, discussion on ‘‘ Engineering Topics, 
Mr. W. C. Clifford Smith, M.I.C.E., in the chair ; February 22nd 
—Saturday—visit ; March 12th, paper by Mr. W. Crawford, on 
“High-speed Engines,” Mr. Jno. Douglas, A.M.I.C.E., in the 
chair ; March 22nd, annual dinner; April 9th, ver by Mr. W. 
Hollamby—member—on ‘‘Self-propelled ade Vehicles,” Mr. 
Percy Richardson in the chair; April 19th, social evening ; May 
14th; annual general meeting, election of officers, &c. End of 
session. Meetings resumed October, 1902. June 7th—Saturday— 
annual picnic. e reading of papers to commence at eight o’clock. 
Electrical course: Third Monday in each month, from October, 
1901, to April, 1902, inclusive. The meetings are held in 
Bride-lane, Fleet-street, 
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RAILWAY MATTERS. 


Tue Paris Municipal Council has authorised a new 
Joan of £6,250,000 for the completion of the Metropolitan Railway. 


Over 15} millions of passengers have been carried by 
the electric tramways in Manchester during the first six months of 
their existence. 

Tue Wigan Corporation have decided to purchase for 
£45,000 the undertaking of the Wigan and District Tramway 
Company, Limited. 

In the month of November there were eighty-four 
railway accidents in the United States, fifty of which were collisions 
and thirty derailments. 


Tue last spike on the Canadian Northern Railway 
connecting Winnipeg with Lake Superior was driven last week. 
The line is now open for traffic for 1500 miles, passing through 
Manitoba. 


Ir is reported that a powerful combination of American 
coal-carrying railways isin process of formation, The Philadelphia 
and Reading, the Jersey Central, the Erie, the Lehigh Valley, and 
p ssibly the Delaware Lackawanna railways will be the chief lines 
interested. 


Ir is reported that the London and North-Western 
Railway Company is applying electric energy to almost all the 
machinery in the Crewe railway workshops, and it is working a 
revolution. The latest application of electric energy is to the heavy 
cranes Which lift the boilers and heavy weights through the shops. 


A FURTHER grant of £10,000 has been made by the 
Treasury for the Dingwall and Cromarty Light Railway. This 
scheme, owing to inadequate grants in aid, has been in abeyance 
for fully four years, but is now to be proceeded with. The line is 
to be aided by Government to the extent of £47,000 in all, inclusive 
of a free loan of £12,500, 


AccorDING to a Blue-book just issued, accidents to 
trains, rolling stock, permanent way, &c., in the United Kingdom, 
caused the death of eight persons and injury to 251 persons in the 
six months ended June 30th last. Three hundred and seven persons 
were killed and 833 injured by other accidents which do not come 
under tne above category, 


Wuat is said to be the largest locomotive ever built 
was turned out recently by the American Locomotive Company 
from the Schenectady plant. It is of the decapod type, and 
weighs nearly 123 tons. It has ten driving wheels, and will be 
used in the freight service in the mountain districts on the Atchi- 
son, Topeka, and Santa Fé Railroad. 


Tue first two compound express engines have been 
turned out from the Derby Works of the Midland Railway. These 
engines have three cylinders, twe high-pressure, and one low- 
pressure. The four-coupled driving wheels are 7ft. diameter, and 
the boilers are pressed to 180 lb. per square inch. The tenders 
carry 4500 gallons of water. The total length of engine and tender 
is 60ft. 10in. 


A COMPANY was formed in Brussels last week with the 
title of the Upper Congo to the Great African Lakes Railway 
Company, to construct and work lines 1400 kiloms. in length, the 
building of which has been decided upon by the Congo Free State. 
The capital of the company is 25,000,000f., 10,000,000f. being sub- 
scribed by French, and 15,000,000f. by Belgians, and it may be 
increased in proportion as the lines are constructed. The Congo 
State guarantees a minimum rate of 4 per cent. interest. 


As our readers are already aware, when the Central 
London Railway was constructed, all the rolling stock, rails.and lifts 
were imported from America. When the company decided on some 
additional lifts it asked tenders not only from America, but also 
from British firms, and it is pleasant to record that a British firm 
in this instance has been successful. R. Waygood and Co., 
Limited, have been entrusted with this contract, being able to 
comply with the special requirements of the railway company. 


DurinG the year just closed the various car building 
works in the United States built, altogether, 144,267 cars of 
all kinds, the largest output for any one year, and 20,161 more 
than in 1900, These figures do not include cars built by railroads 
at their own shops, Of the 144,267 cars, 132,591 were freight, 
1949 passenger, and 4755 street cars for use in America ; and 4359 
freight, 106 passenger, and 507 street cars for export. The figures 
for passenger cars include 202, and for street cars a few, for elevated 
service, 


THE extent to which a railway system of any size 
absorbs capital is exhibited in a striking way by a statement 


recently made by the Atchison, Topeka, and Santa Fé Railway 
Company. Six years ago the reorganisation of the property was 
completed, and in the period which elapsed between July Ist, 
1896, and January 30th, 1901, there was an expenditure of new 
capital on the system amounting to no less than £7,200,000. Of 
this amount £3,180,000 was for the construction of new or the 
acquisition of additional lines. 

Rariway travelling in Russia is proverbially slow, but has 
not the compensating advantage of safety, judging from some statis- 
tics issued by the Ministry of Ways and Communications, The latest 
compiled data are for 1899, in which year there were 4447 accidents ; 
that is, on an average; a little more than twelve perdiem. Of this 
total 1362 were derailments, 750 collisions, and 2335 of various 
other descriptions. Railway accidents unconnected with passenger 
traffic were responsible for 30 deaths and 3860 cases of personal 
injury. Altogether 1226 persons were killed and 6933 injured. 


THE contract for about sixty cars for the Mersey Rail- 
way, of the value of £40,000, has been placed with G. F. Milnes 
and Co., of Birkenhead, by the British Westinghouse Electrical and 
Manufacturing Company, and the cars will be built at the works at 
Hadley. The cars will each be about 60ft. long, and will seat about 
seventy persons. For a certain distance under the new cars, over 
the motors, will ke placed fireproof asbestos slate. |The compart- 
ments for the motorman and luggage will also be lined with asbestos, 
so that danger by fire through the fusing of the motors will be 
minimised. 


THE South-Eastern and Chatham Railway Company 
has just turned out of the works at Ashford a number of new 
express bogie passenger engines, of a somewhat similar type to 
that recently exhibited in the Glasgow Exhibition, designed by the 
locomotive engineer of the company, Mr. Harry 8. Wainwright. 
The engines of this type, already at work, are employed upon the 
more important and heavy trains of the company, and are giving 
such satisfaction that it is in contemplation to order a good 
number of the engines, in the near future, from contractors, to the 
same design, 


In an article in an American journal on railway-train 
brakes and their power to stop trains at high speed, Mr. George 
Westinghouse, jun., says that with a perfect brake, acting upon all 
of the wheels of an express train running at 90: miles an hour, at 
the end of ten seconds the train would still be ‘moving at a little 
over 60 miles an hour, and would have travelled about 1130ft. 
With the application of the brake, under the best actual condi- 
tions, the train would be running 61 miles an hour at the end of 
sixteen seconds, and would have travelled in that time 1796ft. 
As a matter of fact, with the brake force now fitted to trains, the 
reduction of the speed of trains running above 60 miles an hour 
——- under favourable conditions, not exceed two miles for each 
second, 








NOTES AND MEMORANDA. 


EXxpERIMENTS with liquid fuel will be carried out by the 
destroyer Surley during a twenty-four hours’ trial at sea. 

Haxr of the Simplon Tunnel, or a length of six miles, has 
now been bored. The Swiss section is rather more forward than the 
Italian. The Tunnel is to be completed by May, 1904, and there is 
no fear of any delay. 

Tue shipping traffic at Dortmund increased consider- 
ably last year. The quantity of goods landed at and shipped from 





that port was 150 per cent. greater than in 1900, and 250 per | 


cent. more than in 1899, 


Tue death is announced of Mr. James Gibson, chief | by 
He was in the | been purchased by the city of Bordeaux. 


engineer of the telegraph service in Scotland. 


service of the Electric and International Company before the | 


transfer to the Post-office. 


SrveERAL large battleships in the Russian navy are to 
be equipped for wireless telegraphy on the Popoff system. M. 
Popotf has been engaged to superintend this department, and ex- 
tensive workshops are being erected. 


Ir has been found that the substitution of petroleum for 
water in washing stamped quartz saves notable quantities of gold 
dust, which are lost when water is used. It is said that the use of 
mineral oil on a very large scale is contemplated in South Africa. 


CONSIDERABLE delay was caused on the Thames on 
Sunday night by a very low tide. High-water should have been 
reached at 11.4; it, however, reached its highest point at 10.20, 
and then it was not sufficient to float many of the vessels on the 
foreshore. 


Tue number of blast furnaces in course of erection or 
being rebuilt in this country on December 31st last was 70. Of 
this number 11 were in Scotland, 10 in South Staffordshire, 8 in 
Cleveland, 8 in West Cumberland, 7 in South Wales, and 6 in 
Derbyshire. 


As a result of the average price of No. 3 Cleveland pig 
iron during the last quarter, the men’s wages will be reduced 
1} per cent. for the ensuing quarter. his is the fifth quarter in 
succession that there has been announced a reduction in Cleveland 
blast furnacemen’s wages, 


THE past year was not particularly encouraging for 
the Manchester Ship Canal, for although there was an increase in 
revenue of £12,000—about 4 per cent.—there was a decrease in 
tonnage. The complete figures are not known, but for the first 
half year the tonnage showed a reduction as compared with the 
previous year of 96,700 tons. 


THE human body acts, as regards capacity, exactly as 
a metallic conductor of the same shape and size would do. Its 
capacity varies with the posture, and with the position of other 
conductors in its neighbourhood. On an insulating table in the 
centre of a large room, as far as possible from all conductors, the 
average value, according to M. G. de Metz, is about 0-00011 micro- 
farad. 


Tests of aluminium bronzes have been carried out 
in the laboratories of the Zurich Polytechnic School, at the request 
of the Neuhausen Aluminium Company, who provided the 
samples. 
falls, as the percentage of aluminium increases. The maximum 
strength for soft alloys was obtained with 3-4 percent. aluminium, 
and for hard alloys with 1°4 per cent. aluminium. 


THE maritime trade of St. Petersburg and Cronstadt 
during the past year is summed up by 1770 arrivals, measuring 
altogether 1,417,171 registered tons. ‘he figures for the previous 
year were 1858 ships and 1,539,158 registered tons. 
year’s arrivals 445 were British ships, 352 German, 160 Norwegian, 
275 Swedish, 325 Danish, 120 Russian, 60 Dutch, 7 French, 
3 Belgian, 23 Spanish, 1 Italian, 1 Austrian, 1 Portuguese, &c. 


Tue Canadian Post-office savings bank and money 
order returns for the year 1900-1901 reflect the general prosperity 
of the country. 
1,747,000 dols. more than in the previous year. The deposits in 
the Post-office Savings Bank increased by about two and a-half 
millions of dollars. Nearly 40,000,000 dols. were on deposit in the 
savings banks at the close of the fiscal year, the increase over the 
previous year being 2,443,000 dollars, 


Maprip has the unenviable distinction of being in every 
way the most unhealthy capital in Europe. According to statistics 
just published, there have been 79,374 deaths during the past five 
years among a population only slightly exceeding half a million. 
In 1901 the deaths numbered 17,242, and of these 4064 were of 
children under four years old. This gives a rate of about 33 per 
1000. In the five years’ period consumption carried off nearly 
10,000 inhabitants, and small-pox and measles 5000 more. 


Tuer Admiralty authorities have placed orders at Cardiff 
for about 600,000 tons of Welsh steam coal to meet the regular 
requirements of the Royal Navy during the current year. The 
orders embrace a larger quantity of lower grade coal than usual. 
The price ranges from 13s. 9d. to 14s. 6d. per ton. This compares 
with 20s. to 21s. paid for similar requirements fourteen months ago. 
Tenders for current order were first sent in early in December, 
but the prices, which ranged up to l5s., were considered too high, 
and they were returned for amendment. 


A NEw process has been recently patented for the 
extraction of copper from oxidised ores, solution and precipitation 
being the means of securing the metal. According to the Queens- 
land Government Mining Journal, trials of ore, previously discarded 
as too poor for treatment, gave excellent results. The only details 
available so far are that crushed ore is placed in vats; into these 
is subsequently pumped a solution, which has been heated to boil- 
ing point, and which consists of certain acidulated water with scrap 
iron in solution. The solution may be used continuously, and the 
precipitation of metal is said to be very rapid. 


In a lecture given on Wednesday last, before the Royal 
Geographical Society, Dr. Vaughan Cornish said that during 
storms, waves with periods of from eight to eleven seconds were 
observed, with lengths from 328ft. to 620ft. A ten-second wave 
was 512ft. long. The sides of these waves had an average slope 
of not less than 1 in 10. Roads with a somewhat gentler 
gradient than this were marked ‘‘ dangerous to cyclists.” Two 
such slopes meeting in a valley presented an appearance of some- 
what formidable steepness. A set of such waves would have a 
height of 25ft.; but there was generally a “swell” running at 
the same time which increased the total rise and fall of the 
water. It made the waves irregular, and caused waves of much 
larger size than 25ft. to recur not infrequently. 


Tue Clyde Trustees having decided to press on the 
construction of their new dock at Clydebank, operations are being 
started at a number of additional points on the site of the works, 
and the engineer has contracted for four large steam cranes for the 
undertaking. The contracts have been arranged on the express 
condition that a penalty of £1 per day will be exacted for every 
day beyond the specified time each of the cranes is to be delivered. 
Realising that the prospect of the large wagons now coming into 
vogue being brought into use at the docks and harbour is less 
remote than they imagined, the Trustees have begun to adapt 
their plant to suit the new conditions. As a first step they have 
arranged to alter and add to the lifting capacity of the new coaling 
hoist under construction at Prince’s Dock from 20 to 25 tons, at a 
cost of between £700 and £800. 


It was found that the specific gravity first rises, and then | 


Among last | 


Money orders were issued for 17,956,000 dols. or | 
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MISCELLANEA. 


Great reclamation works are in progress at Table Bay 
and Simons Bay for harbour and _railway purposes, with a view to 
future developments. 


LarGeE steel rail mills in course of erection at Sault 
Ste. Marie, Ontario, by the Clergue interests, are said to be fast 
approaching completion. 


Tur Panama Canal Company has offered to transfer to 
the United States for £8,000,000 all its properties and concessions 
in the Isthmus of Panama. 


Tuer four triple-expansion pumping engines exhibited 
the Worthington Pumping Engine Company at Paris have 


THE twenty-eight torpedo-boats and destroyers now 
under construction for the United States navy are said to be all 
over the contract displacement, necessitating a revision of the plars 
throughout. 


At Sheffield on Saturday night a cabman narrowly 
escaped death by the falling of an overhead electric tram wire. 
He was driving along Barnsley-road when the wire fell on his 
horse and killed it. 


Tue boiler of a model steamer, 10ft. long, exploded on 
the Serpentine, in Hyde Park, last Sunday morning, “ with a 
sound resembling the discharge of heavy ordnance.” ‘The owner 
and another man were badly injured. The boiler was fired with 
petroleum. 


CycLinG is henceforward to be a subject of instruction 
at the St. Maixent school for non-commissioned officers, 3000f.— 
£120—having already been reserved from the budget of 1901 for 
forming the course, while the remaining expenses will be charged 
to that of 1902. 


THE management of the St. Louis World’s Fair, which 
is to be held next year, have decided to offer a prize of £40,000 
for the successful working of a steerable balloon at the Exhibition. 
The directors expect 100 entries. It is proposed to make the 
ascents a daily feature of the Exhibition. 


At a meeting of the Electricity Committee of the 
Manchester Corporation, held on Monday, it was reported that 
during the past fortnight the output of electrical energy had been 
716,165 units, as compared with 491,060 units in the corresponding 
period of last year. This result, it was stated, had been achieved 
although the number of men now employed was 457, against 571 
twelve months ago, and the amount of wages paid £1300, against 
£1370. 

An important proposal in connection with increasing 
the water supply of Liverpool is on the fapis. The Water Com- 
mittee have resolved that the laying of a second line of pipes from 
Lake Vyrnwy. the city’s present source of supply in Wales, should 
be proceeded with. ‘The estimated cost is put down at £785,000. 
The first section of the work to be undertaken is that between 
Norton and Prescot, and this in itself will involve an outlay of 
£116,000. 

Tue Friday evening discourse next week at the Royal 
Institution will be delivered by the Right Hon. Lord Rayleigh, 
M.A., D.C.L., LL.D., F.R.S., M.R.I. The subject is “ Inte:- 
ference of Sound.” His Grace the President will, after the discourse, 
unveil and present to the Institution, on behalf of the subscribers, 
a bust by the late Mr. Onslow Ford, R.A., of Sir Frederick Bram- 
well, Bart., D.C.L., LL.D., F.R.S., Honorary Secretary of the 
Royal Institution from 1885 to 1900. 


New regulations concerning Russian harbour dues 
came into force on January Ist. Henceforth there will be only 
two kinds of port dues, namely, that to be paid by all ships enter- 
ing Russian harbours, and the so-called ‘‘pud due” to be levied 
only in the Russian harbours named in the Russian Act on the 
subject. The ‘‘ship due” amounts to ten kopecks per ton from 


| each ship of a nation with which Russia has concluded commercial 
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and navigation treaties, and two roubles per ton for other ships. 


AT a meeting of the Mersey Docks and Harbour Board 
held last week the Works Committee brought forward a recommen- 
dation which involves the construction of a new graving dock at 
the south end of the Board’s estate. It was stated that the new 
dock is to be constructed on land immediately adjoining the present 
Herculaneum graving docks, and that it will be worked by the 
pumping system already in operation there. It is proposed to 
make the sill of the dock 3$ft. deeper than that of the older docks. 


Amonest the numerous measures to be promoted in 
Parliament during the session of 1902 will be the Leicestershire 
and Warwickshire Electric Power Bill. The objects of the Bill 
are to enable the company to erect works and generating stations 
in parts of Warwickshire and Leicestershire for the supply of 
electricity to authorised undertakers in certain areas. The 
generating stations are proposed to be erected at Newbold-on- 
Avon, near Rugby ; at Whitacre Station, near Shustoke ; and at 
Leek Wootton, near Warwick. 

Tue Folkestone Town Council has now under serious 
contemplation a scheme for the establishment of an up-to-date 
system of municipal telephones at a cheap tariff throughout Folke- 
stone and the neighbourhood. On Monday last the Folkestone 
Council approached the Dover authorities with a view to their co- 
operation in the movement for rendering the whole district 
independent of the National Telephone Company, whose charges 
are greatly in excess of those at Tunbridge Wells, where the 
Municipal Telephone Exchange has been successfully inaugurated. 


At the instance of the Assistant Minister of Finance, 
an influential Committee of representative manufacturers and con- 
sumers of British coal and coke are considering the question of the 
possibility of replacing foreign fuel in St. Petersburg and other 
Russian Baltic ports by the native product from the Donetz basin, 
in Southern Russia. ‘The value of British coal and coke imported 
by the Baltic ports every year is about two and a-half millions 
sterling. The great obstacle in the way of replacing this supply by 
Donetz coal is the costly railway tariff—about 14 copecks per 
pood, or 18s. per ton. 


THE Commissioners of the Northern Lighthouses have 
decided to adopt wireless telegraphy as a means of establishing 
communication between the mainland and certain of their light- 
houses. The first installation will be at the Flannan Islands, which 
are situated about 16 miles outside the west coast of Lewis. The 
installation, which will be made in conjunction with Lloyd’s 
shipping agency, will be on the Marconi system. The Flannan 
Islands are practically the first land sighted by vessels coming 
from America, and the new installation will, therefore, be exceed- 
ingly valuable in reporting the sighting of vessels. It will also be 
utilised in communicating with the lighthouse keepers. 


In their prospecting operations during the past year 
the Millom and Askham [ron Company, Limited, has discovered 
four new beds of metal, and is now engaged in sinking shafts to 
win it. In one case a pocket of ore has been pierced through 35ft. 
of metal, and the explorers have not yet reached the bottom of the 
deposit. The same company has very good prospects of iron ore 
in West Cumberland. It owns the Ullbank royalty, near Egre- 
mont, and indications have already presented themselves that the 
same deposit of iron ore will be reached as that which is being very 
successfully worked in the neighbouring mine of Ullcoats. The 
latter is at present the most prosperous and the most productive 
mine in West Cumberland. 
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THE PATENT-OFFICE LIBRARY. 


THE opening of the new library of the Patent-oftice is 
quite an event in its way. From small beginnings the 
collection of books and specifications has crept up, until 
at the present time it is the most complete scientific 
library in the land, possessing that inestimable advantage 
to readers of free access to the volumes. The number 
of books on the shelves at the end of 1901 amounted to 
100,000, and they include in their range nearly every 
subject which it is conceivable might be consulted in 
connection with patents and artistic designs and trade 
marks, and not a few which seem altogether outside the 
pale of a patent-office. The subjects not included are 
omitted because it is not considered advisable that they 
should appear on shelves entirely open to the public, 
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As is“well known by all who use the library, not only 
was there insufficient shelf-room for this large number of 
volumes in the old library, but the building itself was 
open to considerable objections on the score of convenience 
and ventilation. Inall these respects. the new library pro- 
mises to be all that can be desired. It consists of a lofty 
hall over 139ft. long by nearly 60ft. wide. The floor of 
this hall is 10ft. above the basement, and from the floor to 
the roof or ceiling is nearly 50ft. The roof is entirely of 
iron and glass, and being entirely unobstructed, there is 
an abundance of light. The glazing of the roof is Pilk- 
ington glass. It has wire netting let into it, and does not 
collapse readily in case of fire. The side windows are 


fitted with Electro-glaze, small rectangular panes bound 
together with a copper framework electrically deposited. 
They are very strong and also fire-vesisting. On each 





side of the hall there are two galleries extending the whole 
length, each 19ft. wide, and joined at the end _ by 
narrow passages. They are supported on cast iron 
columns, and are gained by cast iron stairs at each end. 
The reproduction of a photograph taken by Bedford, 
Lemere and Co., given on page 39, shows the arrangement 
better than many words. The basement and_ both 
galleries are fitted with shelves. From the ground floor 
to the first gallery is 14ft. The ground floor is more elabo- 
rately furnished than the succeding stages. The bookcases 
throughout are cast iron frames with hard wood 
shelves resting on adjustable brackets. They were 
invented by Mr. Lambert and made by Messrs. Lucy, 
of Oxford. They consist of narrow vertical supports, 
from which iron brackets carrying the shelves project. 
This openness has the advantage that there is less im- 
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pediment to the light, and possibly also better ventilation | 


of the volumes. They are quite readily adjustable when 
loaded with books, and the brackets are interchangeable 
throughout, and the shelves also on each level. The 
end uprights are slightly ornamental, the intermediate 
ones plain. On the ground floor the uprights facing the 
centre are screened by oak panels, which, in spite of 
the fact that the pillars supporting the galleries stand just 
in front of them, have a not unpleasing effect. Owing to 
the increase in the size of the library since the plans 
were made, it has been found imperative to provide more 
shelf accommodation than at first intended, both on the 
floor and in the galleries. A case has therefore been 
added between each of those behind the pillars in the 
galleries, and as the latter are 14ft. apart, this provides 
cases 7ft. from centre to centre, or little, if anything, 
over 5ft. 6in. between the backs of the books in the 
intermediate spaces. As a narrow reading table for 
each case is deemed a necessity, there is only just enough 
room to pass in and out amongst the shelves. This, 
however, is only the case in sections where there is little 
probability of many readers being at work together. In 


the busier sections on the ground floor there is far | 
more space, intermediate shelves being introduced only | 


in the specification section. Here, besides the tall 
stacks, there are numerous dwarf cases, and shelves for 


reference books, indices, &c., surround a central dais or | 


rostrum. The latter is an octagonal platform raised 


sufficiently high to permit the clerical staff who occupy | 
It | 
has a sloping top, on which the reference books may | 
This is an excellent arrangement, as the staff | 


it to see into practically every part of the hall. 


be laid. 
can explain the use of the volumes or converse with the 
searchers over the rostrum. A telephone in this raised 
desk communicates with attendants in the galleries, and 
with the catalogue and receiving rooms, &c. There are 


no high cases down the centre of the hall, only dwarf | 


shelves, which will contain the bound volumes of 
periodicals, and the tops of which can be used as tables. 
All these cases, as well as the rostrum, are in oak of a 
simple, substantial design, finished in the natural colour. 
The appearance of the whole library is distinctly effective. 
It is entered by folding doors at one end, concealed by an 
oak and glass screen, from the outer hall through a ves- 
tibule. A large clock is placed on the end wall over the 
door. On each side, and above the hall, are the 
administrative offices in Southampton-buildings. A 
corridor leads hence to the sale office in Quality-court, so 
that the searcher may go direct from the library and pur- 
chase the specifications he requires. The plan repro- 
duced on page 36 from our issue of August 18th, 1899, 
shows the general arrangement of the offices. The ele- 
vation shows the main front in Southampton-buildings. 
A few words must be said about the grouping of the 
books and the classification. It is hardly necessary to 
say that full advantage has been taken of the oppor- 
tunities afforded by the change into a new building to 
render the searchers’ and readers’ work as easy as 
possible. The library is physically divided into two 
divisions by a couple of dwarf cases projecting towards 
each other across the central bay, at the fifth column 
from the entrance end. This division is carried up to the 
roof; and not only the shelves on the floor, but in the 
galleries above in the smaller section, are devoted solely 
to patent specifications, patent journals, and such like. 
The collection on the part of the galleries devoted to 
patents is arranged alphabetically by countries, com- 
mencing at Argentine, on the left of the entrance. The 
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opposite side, from the fifth pillar to the door, contains 
American patents only. 

The classification of periodicals is receiving particular 
attention, as it is desired to make the consultation of 
them more convenient than it has been in the old and 
the temporary buildings. As already mentioned, the 
| dwarf cases across the central bay to the east of the 


| rostrum are devoted to the current volumes and numbers, 


tables. The bound volumes of periodicals are shelved in 


number to the volumes he requires. In a prominent 
position at the end of each bay a list will be hung show- 
ing at a glance the volumes contained in that bay, and a 
frame exhibiting the classes of periodicals temporarily 
allotted to the stack. 

With regard to the text-books, a type-written key to 
| the classification will be issued as soon as it is ready, 
similar to that used in the old buildings. 

The double change from the old to the temporary 
building and now into permanent quarters has involved 
an enormous amount of work, and we 
express the feelings of the numerous readers at the 
Patent-office in congratulating the staff on the manner in 
which it has been accomplished. The new building was 
opened yesterday without any ceremony. 











THE STEAM COLLIER MERCEDES. 





WE illustrate above a very remarkable steam collier, at least 
as far as appearance goes. The Mercedes was built by the 
Northumberland Shipbuilding Company, Limited, Howden- 
on-Tyne, for Mr. J. R. Christie, of Cardiff, and is intended, 
it is said, to convey coal from Australia to ports on the west 
coast of South America. Her gross tonnage is 4315, and her 
engines are 2250 indicated horse-power. She has a double 
bottom and can carry 2400 tons water ballast. She is 
provided with three pairs of derrick posts, each 40ft. high, 
each derrick being fitted with a Temperley transporter. Her 
hatchways are 22ft. wide, and corresponding length. 








OnE HUNDRED YEARS AGO IN A NORTHERN SEAPORT.—An 
interesting and instructive lecture was recently delivered in the dining 
hall at Messrs. Tangyes’ works to a goodly number of the employés 
and friends, by the managing director, Mr. G. H. Haswell. ‘‘ One 
Hundred Years Ago in a Northern Seaport” was the theme, and 
few who heard Mr. Haswell’s graphic recital of the so-called ‘‘good 
old days” would desire a return to them. The allusions to the 
press gang and all the misery the system entailed was dealt with, 
members of the lecturer’s own family having experienced the 
horrors of it. Mr. Haswell was greatly aided by a large number of 
photographic slides depicting the life of the seafarers in his native 
town, South Shields, and of the stirring events the historian has 
left on record. Mr. George Tangye presided, and contrasted the 
early days of his own boyhood with the great advantages possessed 
by the young people of to-day, and urged them to make the best 
use of their opportunities. An admirable selection of vocal and 
instrumental music interspersed the lecture, the singing of Miss 
Winwood, daughter of the head of the outdoor erecting depart- 
ment, being a marked feature in the proceedings. Cordial thanks 
were accorded to one and all for their part in a most pleasant 
gathering, 





mostly put away in cases, but a few distributed on the | 


the first gallery, starting from the fifth column on the | 
left side, and terminating with the eighteenth, counting | 
currently round the end, on the right. They are arranged | 
chronologically in classes, and a carefully compiled key | 
and index lead the searcher by a class letter and shelf | 


shall only | 


| STOP VALVE FOR WATER‘MAINS. 


| THE accompanying illustrations show a form of ‘stop valve 
| for water mains which is being made under Tucker's patents 
| by Hayward Tyler and Co. Fig. 1 represents a vertical 
| section and Fig. 2 an outside view of the apparatus, with part 
| of the covering removed. It will be seen that the valve is 
| double beat, and that it presents certain novel features. 
| It is actuated by a vertical spindle and bevel gearing, 
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Fig. 1—THE TUCKER STOP VALVE 


| which enables the travel of the valve to be horizontal. 
Herein lies the great advantage claimed for this type of 
stop valve, for it works concentrically with the line of 
main and occupies practically no extra space in the trench 
beyond the diameter of the ordinary flange pipe. It is 
evident that there is less excavation needed than with sluice 
valves of equal diameter when used for the same purpose. 
There is, moreover, no need to lower the main near the stop 
valve, as is not infrequently necessary with large valves when 
the main comes near to the surface. We understand that 























Fig. 2-VALVE WITH COVER REMOVED 


owing to the balance of pressure on the valve it is very much 
easier to open and close it than a sluice valve, and ‘that the 
valve has been successfully used by one of the London water 
companies. It is capable of standing a working pressure of 
400ft. of head, and we are informed that it is made for all 
sizes of mains above 12in. in diameter. The drawing and 
engraving make the general construction of the valve so 





clear that there is no need for further detailed description. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7, Kump/fyasse, Vienna I. 
CHINA.—KELLY AND Waxsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEav AND Cuevinier, Rue de la Banque, Paris, 
GERMANY. _ ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A. TWEITMEYER, Leipzic. 
INDIA.—A. J. ComMBRIDGE AND Co., Railay Bookstalla, Bombay. 
ITALY.—LORSCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND WALSH, Limitep, Yokohama, 

Z. P. Marnvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
$. AFRICA.—Gorpon AND Goren, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. JuTa and Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GORDON AND Goren, Melbourne, Sydney, and Brisbane. 

R. A. THomPsON AND Co., 180, Pitt-stveet, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL NEws Co., 83 and 85, 

Duane-atrect, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anb WALSH, LimitED, Singapore. 
CEYLON.—WIsAYARTNA AND Co., Colombo, 











SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town cr 
country, at the various railway stations ; or it can, if preferred, be 
_ plied direct from the office on the  followi ing terms (paid in 

udvance) : 
Half- meni (including double number) 
Yearly (including two double numbers) .. 

CrorH Reapina Casks, to hold six issues, 2s. 6d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
yiven below. Foreign ‘Subscribers paying in advance at these rates 
will receive Tok ENGINRER Weekly and post free. Subscriptions sent 

Post-office Order must be made payable to Tuk ENGINEER, and 
ompanied by letter of advice to the Publisher. 


Tuick Paper Copies. 


£0 14s. 6d. 
£1 9%. Od. 
each, post free 2s, 10d. 


THIN Paper CoPiEs, 


Half-yearly £0 18s, Od. | Half. yearly .. .. £1 Os. 3d. 
Yearly £1 lds. Od. | Yearly o« £2 oy 4. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
tz The charge for advertisements of four lines and under is three 


shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
. Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
ibject to this condition. 





Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Wednesday morning in 
each week. 

Letters velating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 

tters to be addveased to the Editor of THk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


* * With this week's number is issued, as a Supplem nt,a Two page 
Dra ring of Pumping Plant Sor Birkenhead Docks. Every copy 
as issued by the Publisher includes a copy of this Supplement, and 
whscrihers are requested to notify th Juct should they not receive it, 








*_* THE JAPANESE LINE-OF-BATTLE SHIP HaATSUSE. 
supple ment of the Ja panes: 
paper, upon a roller, price 1s., 


Our two-page 
above may be had, printed on vellum 


by post ls. ld. 





°° If any subscriber abroad should receive THE ENGINEER fa an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the Sut to the Publisher, with the name of the 
Agent through whom the yer is obtained, Such 

i} suffered, can be enaltel by obtaining the paper direct from 
this office. 


enconvenrence, 
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TO CORRESPONDENTS. 


4H = Inovrder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, muat in all cases be accompanied by a large 
envelope legibly divected by the writer to himself, and staiaped, in order 
that answers received by us imay be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

am All letters intended for insertionin Tak ENGINEER, 97 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4a = Wecannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copics. 


REPLIES. 


E. K. (Sheffield).—The book is published by Chas. Griffin and Co. 
R. C. (Loughborough). —The Secretary, Great George-street, Westminster, 
will send you the particulars on application. 
H. C.—Four-cylinder locomotives are in use on several railways, 
South-Western. See THe EnGinger for 





we must, 


notably the London and 
August 26th, 1498. 

W. V. (Berlin).—It has not been found practicable to take with the flying 
columns any apparatus for purifying water. In the camps boiled 
water is used as far as practicable. 

E. A. E.—We fear that your propeller would lose a great deal of efficiency 
by being placed so far forward, and the shape of the vessel would 
certainly not commend her to shipowners. 

H. W.—Good practical evening classes in electrical engineering are given 
at the Technical College, Leonard-street, Finsbury. Attend a few of 
them in the first place and gain a more intimate acquaintance with the 
subject. 

8S. A. H.—The examination policy of the Institution of Civil Engineers 
has been very fully discussed. No doubt objections have been and can 
be raised ; but the system has been adopted only after the most careful 
consideration by the highest and most experienced engineering autho- 
rities, 

PaTreRFAMILIAS.—Send him to any good practical technical school if he is 
young, and to a school of mines if he has already had some scientific 
training. There are colleges in Belfast and Dublin and others in this 
country, and a particularly practical mining school at Camborne, 
Cornwall, 

W. L. (Ludlow).—It is not usual to bind apprentices without a premium 
to any trade. Your son may by chance find someone willing to take 
him for a very small wage to work with and as a workman. If you 
have no influence in engineering quarters he has very uphill work 
before him. 

A SurreRER FROM Fire InsuRANcCE Rapacity.—It appears to us that 
the remedy lies in your own hands. The rule only applies wherever 
several unconnected properties or parcels of goods are insured under 
one sum, Then the insured recovers only such proportion of his loss 


as the total sum insured bears to the total value of the property 
covered. If you insure up to the full value then the average rule will 


_ hot operate against you. 

X. Y. Z.—The only periodicals wholly devoted tg the cement industry, 
so far as we are aware, are the Cement News, published in America, and 
La Ciuent, published in France. We know of no similar publication in 
this country. As to hand-books on the subject, we may say that there 
are ‘‘ Portland Cement: Its Manufacture, Testing, and Uses,” by 
Butler ; ‘“‘ Caleareous Cement,” by Redgrave ; and ‘‘Ciments et Chaux 
Hydrauliques,” by Caudlot. 


ERRATUM. 

By a printer's error the word Albany was twice inserted instead of 
Albury in Mr. Ransome’s article on ‘The Trans-Australian Railway 
Scheme,” which appeared in our issue of December 27th. Albury is the 
frontier station between New South Wales and Victoria, at which point 
the break of gauge referred to occurs. This is clearly shown on the map. 








MEETINGS NEXT WEEK. 

Tur InstirvTe oF Sanirary ENGINKERS ([NCORPORATED).— Wednesday, 
January 15th, at 7 p.m. Presidential Address by Dr. J. C. Thresh, M.D., 
D.Se., M.O.H, 

Tue Institution OF MECHANICAL ENGINEERS.—Friday, January 17th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James's Park. 
Paper, ‘‘ Modern Machine Methods,” by Mr. H. F. L. Orcutt, Member, of 
London. 

GLAsG . SecTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Tuesday, January l4th, at 8 p.m., at the Institution of Engineers and 
Shipbuilde rs in Scotland, 207, Bath-street, Glasgow. Paper, “‘ Practical 
Notes on Continuous-current Distributing Mains,” by John C. A. Ward, 
Associate, 

Roya 
7.45 p.m., 
Westminster. 
“The Element 
Problems. 

SOCIETY OF 


METEOROLOGICAL Society. — Wednesday, January 15th, at 
at the Institution of Civil Engineers, Great George-street, 
Address by the President (Mr. W. H. Dines, B.A.) on 
of Chance in relation to Various Meteorological 


Cantor Lectures. 
Water,” by 
at S p.m. 

Gray, Assoc. 


Arrs.—Monday, January 13th, at 8 p.m. 
First Lecture on ‘‘The Purification and Sterilisation of 
Samuel Rideal, D.Se., F.1.C.—Wednesday, January 15th, 
Ordinary —— Paper, ‘‘ Elliptographs,” by Frank J. 
M. Inst. C.E., F.R. Met. S. 

THE es seb or CIVIL 
8 p.m. Ordinary meeting. 
Steel Construction,” by Henry 
Friday, January 17th, at 8 p.m. 
Theory of Heat Engines,” by 
M. Inst. C.E. 


EnGingers.—Tuesday, January 14th, at 
Paper, ‘‘ American Workshop Methods in 
Bridges Molesworth, M. Inst. C.E. 
Students’ meeting. Lecture on ‘‘ The 
Captain H. Riall Sankey, R.E. (Ret.), 





DEATH. 


On the 8th inst., at 20a, Perey-road, Shepherd's Bush, 
illness, ARTHUR JOHN SyMonps, in his 76th year. 
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TUBE RAILWAYS. 

A sUGGEsTIVE result of the accident on the 
Liverpool elevated railway is a correspondence in 
the daily Press on the supposed dangers of tube 
railways, which brings out very clearly a line of 
thought which has done more than is probably 
realised to arrest progress in this country. It will be 
remembered that, from some cause not yet publicly 
stated with authority, a train in a tunnel at one end 
of the line was set on fire. Then some creosoted 
sleepers were ignited, with the deplorable result that 
several lives were lost, many persons injured, and 
much property destroyed. The line is worked by 
electricity, and it is worth while to notice that a low- 
tension current is used. During the recent inquiry 
as to the employment of electricity on the Metro- 
politan and Metropolitan District Railway much 
sapital was made by the opponents of the Ganz 
system out of the supposed safety of the low-tension 
current. The Liverpool catastrophe took place 
just too late to affect Mr. Fletcher Moulton’s 
argument. The immediate result of the accident 
was a rush of reporters to interview the engineers of 
the Central London and the City and South London 
Railways. The particular point in which the Liver- 


pool line differs from those of more modern con- 
struction is that the motors, one at the front and 
the other at the rear of the train, are worked in 
series, 0 that the whole current passes from one 
end of the train to the other through an insulated 
cable. On the Central London line the trains are 
drawn by electric locomotives, with the exception of 
two or three which have been put on for experi- 
mental purposes. These, like the Liverpool train, 
have motors at each end; but, unlike it, they are 
worked in parallel, and only an insignificant current 
about four ampéres, we believe—traverses the 
train for the purpose of enabling the motor man at 
the front end to communicate with the mechanism 
at the back end. The Liverpool accident was, 
however, a strictly exceptional and easily preventable 
event, and it is to the last degree improbable that 
such a catastrophe will ever again occur. Capital 
will no doubt be made out of the appalling catas- 
trophe which has just occurred on an underground 
railway in New York. We need not, we think, 
insist on the fact that a rear collision is an event 
which is no way peculiar to underground lines. 

We have said that correspondents of the daily 
Press have lost no time in calling attention to the 
dangers of tube railways. Their letters serve very 
well, as we have said, to illustrate a phase of opinion 
in this country which is, we think, distinctly mis- 
chievous. If some persons, and these neither few 
nor insignificant, could have their way, no advance 
whatever would be made in the practical application 
of science if the smallest risk of life or limb were 
incurred as a consequence. The operation of this 
principle has no doubt affected severely the develop- 
ment of different inventions in this country. We 
are constantly twitted for being behind the United 
States in the development of the means of locomo- 
tion and the distribution of power. The very 
persons who are the first to find fault are those 
who would most strongly oppose that develop- 
ment which they advocated if it involved the 
smallest risk. Yet, as a matter of fact, it is quite 
impossible to dissociate the rapid locomotion of very 
large numbers of individuals from some risk, save at 
the price of a prohibitive initial capital outlay and a 
serious interference with the utility of the mechanism 
employed. An excellent example of what we mean is 
supplied by the criticism on tube railways. We are 
warned that such lines must be most dangerous 
should a breakdown occur, because the trains fit 
them pretty closely; and the remedy is to make 
them of much larger diameter in the future. Not 
the least thought is given to the trifling circum- 
stance that the cost of a tube line would be 
enormously increased by enlarging its diameter. 
The quantity of stuff to be excavated increases 
with the square of the diameter; but this alone 
does not represent the probable difference in cost. 
In order, then, to secure the advantage of enabling 
passengers to get out of the train at each side if 
| it broke down, instead of at each end, some millions 
|of extra capital would have to be expended on the 
| construction of any metropolitan railway. The direct 
| result would be that cheap transport would be impos- 
| sible; and the very benefits which the tube railways 
are intended to confer on millions of people 
would be sacrificed, lest an infinitesimal risk should 
be incurred. If anyone will read the evidence taken 
before the Committee on the Metropolitan Railway 
they will see how important a part the danger 
question played. It might have been shown that 
the high-tension system could be worked for a much 
smaller outlay than the low-tension system ; but this 
would weigh nothing against the fact that somewhat 
more risk was supposed to be incurred. Now, in 
the United States, constantly held up as an example 
for English engineers, the question of risk would not 
be permitted to interfere for a single moment in the 
development of a great system of intramural com- 
munication. It would be said, and properly said, that 
the risk was in any case too small to be worth con- 
sidering. Tube railways, we may add, originated in 
this country. They are not of American invention. 
We venture to assert, however, that the facilities 
which will be afforded for their construction and 
working in the United States will be such that they 
will easily excel ours in every respect save one— 
safety. 

Take, again, the construction of railways in our 
colonies, or in any country that we undertake 
to open up. No trace of risk must be run. LEarth- 
works, bridges, permanent way must all be equal in 
quality to what we use at home. Contrast this with 
the way in which the United States have been 
opened up. Think of the timber viaducts, the strap 





rails, the rickety bridges, the tracks laid on the 
soil. These things answered their purpose. They 


did unmeasured good. But the English official 
mind cannot bear the idea of any road but the safest 
possible ; and Africa or India or Canada might go 
without railways altogether unless they were as safe 





as human foresight could make them. While Great 
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George-street is wrangling about minute percentages 
of carbon, or the dead fit of rivets in drilled holes, 
the American bridge builder spans the river and 
runs the trains with certainty; and our bridge 
builders are called supine, and said to be ruining 
the country by their lack of enterprise. 

We shall not stop to speak of the grandmotherly 
interference of the Government in our manufac- 
tories—an interference which is the result of the 
same preposterous insistence on the necessity for 
avoiding risk. We pass on to an industry which 
has been blocked for years by an insane desire to 
avoid danger—we refer to locomotion by power 
on common roads. The motor car has been de- 
veloped in France. In this country every attempt 
to work by power on high roads in any way was 
stopped by legislation, and that legislation was 
based entirely on the theory that horses would 
take fright, run away, and kill people. It was 
quite in vain to point out that horses would in 
a little time become familiarised with self-propelled 
vehicles, and no risk worth naming would be incurred. 
It was not until a lesson had been forced home 
on us by France that we amended our ways. 

All this is, however, a digression from tube rail- 
ways. It is to these that London looks in the 
main for the facilitation of transport. But there is 
not wanting evidence that attempts will be made to 
introduce provisions which will enormously increase 
the cost of such lines. It is fortunate for all parties 
that the advocates of superlative precaution are not 
quite of one mind. We are told, on the one hand, 
that the tunnels must be very large; on the other, 
that in order to secure adequate ventilation they 
must be so small that the trains will fit the tunnel 
piston fashion. We are told in the same breath 
that the tunnels must be as deep as possible, and 
that they ought to be near the surface. Then we 
have the vibration theory, andsoon. We have only 
to contrast all this with American practice to under- 
stand how important a part an adverse public opinion 
may play in rendering progress impossible.. The 
fancied dangers are not called up by the man in the 
street. They are born in the brains of a few timorous 
individuals, who are supported by newspapers who 
find in foretelling calamities of all sorts an interesting 
source of income. Far be it from us to say that 
every reasonable precaution should not be taken to 
secure the safety of the public; but it is not quite 
fair in the same breath to blame the English engi- 
neer and electrician for not being progressive, and 
to block all progress that involves the most trifling 
risk of life or limb. There ought to be a very well- 
defined difference between caution and cowardice. 
To judge by much that goes on around us, the two 
words are rapidly growing synonymous. 


THE GREAT COAL QUESTION. 


THE appointment of the Royal Commission to 
inquire into the supply of coal and allied questions 
will be welcomed by most people conversant with 
public, commercial, and engineering affairs. The 
terms of reference are wide, and it would be diffi- 
cult, off-hand, to suggest emendations. Certainly a 
meeting held at Newcastle-on-Tyne is not wise 
when it suggests that the question of the new ex- 
port tax should be referred to the Commission, as 
taxation is so exclusively the province of the Govern- 
ment, and will force itself upon the Government in 
regard to coal exactly in proportion as the facts and 
conclusions brought forward by the Commission 
warrant. The composition of the Royal Commis- 
sion is another matter upon which difference of 
opinion may and will be found; it is probable that 
for prudential reasons a better and weightier repre- 
sentation of the colliers would have been advisable, 
and if not too late, should yet be added. Seeing 
how far the results of this inquiry may prove to be, 
how special measures may be recommended which 
will tend to reduce the call for labour in the field 
now employing some three-quarters of a million, a 
report to such an end would come with greater 
acceptance when endorsed by representatives of the 
men. 

Of course the modern movement in the direction 
of this inquiry dates oaly from 1865, when Professor 
Jevons issued his famous book, ‘The Coal Question.” 
The Royal Commission of 1866 followed, and it is of 
interest to note the reference to that body, which 
was as follows:—To investigate the probable 
quantity of coal contained in the coalfields of the 
United Kingdom, and to report on the quantity of 
coal which may reasonably be expected to be avail- 
able for use and to inquire as to the quan- 
tity of coal at present consumed in the various 
branches of the manufactures, for steam navigation, 
and for domestic purposes; and whether there is 
reason to believe that coal is wasted, either by bad 
working or by carelessness or neglect of proper 
appliances for~its economical consumption.” In 


1873 a Committee of the House of Commons, of 
which Mr. W. 8. Ayrton was chairman, inquired 





into the high price of coal, and reported in favour of 
laissez faire. Then in 1889, reporting in 1893, we 
had the Royal Commission on Mining Royalties, 
which touched the question of supply in inquiring 
into “the economic operations thereof upon the 
mining industries of the country,” but practically 
nothing came of it. 

The present Commission—which will be known as 
Jackson’s, from the Right Hon. W. L. Jackson, 
who is Chairman—is appointed to “ inquire into the 
extent and available resources of the coal fields of 
the United Kingdom, the rate of exhaustion which 
may be anticipated having regard to possible 
economies in use by the substitution of other fuel or 
the adoption of other kinds of power; the effect of 
our exports of coal in the home supply, and the time 
for which that supply, especially of the more avail- 
able kinds of coal, will probably be available to 
British commerce, including the Royal Navy, at a 
cost which would not be detrimental to the general 
welfare ; the possibility of a reduction in that cost 
by cheaper transport, or by the avoidance of un- 
necessary haste in working, through the adoption of 
better mefhods and in approved appliances, or 
through a change in the customary term and _ pro- 
visions of mineral leases ; and whether the mining 
industry of this country, under existing conditions, 
is maintaining its competitive power with the coal- 
fields of other countries.” The four heads chiefly 
concerned in this reference may be expressed as 
supply, export, economical working of mines, and in- 
ternational competition, the first head having as very 
important sub-divisions the questions of economical 
consumption and probable substitutes. It cannot be 
said that the reference is wanting in vastness, though 
to say that it is complete would be hazardous. There 
can be no question that the chief interest attaches 
to the first two heads, supply and exports, though it 
is certain that in special sections of the community 
the international competition, not to say economical 
use also, will be of much interest ; but the inquiries 
under these heads are clearly of less moment than 
that of the supply of coal, and even of the ques- 
tion whether we should reconsider our export of this 
prime of our industries. 

The Royal Commission of 1865 reported in 1871 
that it was convinced of the “ soundness of most of 
the conclusions arrived at by Professor Jevons, 
except as regards his estimate of the duration of the 
coal supply, which having in view the rapid increase 
of consumption which had continued up to that time, 
and the growth of consumption in relation to the 
increase of population, led him to believe that the total 
available supply of coal, to a depth of 4000ft., would 
be practically worked out in the short space of about 
100 years.’ But the Commission was of opinion that 
our available coal supply would last for 350 years. 
That being so, it remains to note that Professor 
Marshal backed up Professor Jevons about 1876-7. 
Professor Marshal guarded himself by saying that 
statistics were not available, except from 1854, that 
is, in such a state as to be of scientific value. But, 
so far as they go, they confirm Jevons, with whom 
he agreed that the output must be regarded as an 
instance of geometric progression, and he fixed 3°5 
per cent. as the increment from year to year. Con- 
structing a table on this basis, and allowing 40 per 
cent. for every ten years, he came to the conclusion 
that 261-2 millions of tons would be the prospective 
output of coal in 1896. The output for 1896 proved 
to be only 195,352,000 tons. If we add 3:5 per cent. 
per annum to Marshal’s estimate for 1896, then his 
figures for 1900 would be 297°8 millions, but we 
know that the output was only 225,170,000 tons. 
This is 25 per cent. below Marshal’s computation, 
or seven years behind his predictions; but this 
should be cautiously used, as it is clearly insufficient 
to refute Jevons’ and Marshal’s contentions. The 
growth of the output is very great; it was only 
64,453,000 tons in 1855 ; in 1875 it was 131,867,000 ; 
but in 1900 it reached 225,170,000 tons. The in- 
crease in the output in the forty-five years since 
1855 has been about 350 per cent., showing an 
average of 72 per cent. annually. 

The relation between the consumption for home 
use and our exports is a smaller but highly important 
question. Of the 225,000,000 tons produced in the 
United Kingdom in 1900, as many as 46,100,000 tons 
were exported in different proportions to colonies, 
stations, and foreign countries. In 1850 the export 
was only three millions; in 1860 it was seven mil- 
lions; in 1886 it was 23,283,000; in 1890 it was 
30,143,000 ; in 1895 it was 33,102,000, and in 1900 
it became 46,100,000 tons. Since 1855 our produc- 
tion has increased about 350 per cent.; since 1850 
our export of coal has increased by 16530 per cent., 
or four times as fast as our product. It is at once 
evident that our export of coal is the most exhausting 
part of our production. This practice of exporting 
our coal is, probably, the most vulnerable point sub- 
mitted to the Royal Commission. Questions of 
commercial policy in relation to our fiscal tariff need 


| greatest 





not trouble the Commission in reaching a conclusion 
to check this export, should they come to such a 
far-reaching opinion. At the same time, it should be 
recorded that the 1s. per ton on export imposed last 
April was quite unconnected with this much larger 
issue. 

LABOUR AND INVENTION. 

AutHouGH we hear less of the panic of de- 
pression than we did some months ago, it is well, 
as a prudent physician keeps a note of antidotes, 
although he sees no immediate need for them, to 
make an armoury of those weapons which may be 
used against it should it recur again. Such we 
must assuredly esteem an admirable address which 
Sir W. H. Bailey delivered to the Literary and 
Philosophical Society of Manchester about a month 
ago. ‘To our mind it provides one of the most 
powerful stimulants against depression which it is 
possible to conceive. We know that a leader can 
make no more inspiriting demand of his men than 
to remember past achievements. A wise com- 
mander opposes any tendency to think of defeat 
as possible. He sustains his men with a hope of 
success by recalling to them honours won and 
difficulties overcome in the past. This is just what 
Sir W. H. Bailey does for engineering. Taking 
the county of Lancaster alone, he runs through a 
list of the men who have sprung up there and left 
to the world epoch-making inventions—Kay, of 
Bury, the inventor of the fly shuttle ; Hargreaves 
and Hayes, who devised machines to meet the 
undreamed of demand produced by Kay's loom; 
Crompton, with his “mule,” still striving to supply 
Kay's insatiable machine; and Radcliffe’s and 
Horrocks’ development of the Kentish clergyman, 
Cartwright’s, power loom. Then Roberts, “the 
greatest mechanical inventor of the group, if not the 
mechanical inventor of the nineteenth 
century,” last of the makers of parent inventions for 
textile manufacture, the inventor of the slide lathe, 
possibly before Fox with the planing machine to be 
driven by ropes, by windlasses, and later by chains ; 
of the emery grinder, not very unlike modern 
grinders ; a wonderful pentagraph drilling machine, 
and the jacquard punching machine employed on 
the Britannia, the Menai, the Conway, and other 
bridges. Then Wilkinson, the maker of the first 
iron boat and the inventor of the cylinder boring 
machine, a tool which practically revolutionised 
steam engineering, and brought joy to the heart of 
James Watt, because he could make a cylinder at 
last only din. bigger at one end than the other. 
Then there is Sturgeon, famous for ever in the 
annals of electricity and magnetism; Henry Cort, 
who wrought a revolution in the manufacture of 
iron by designing the puddling furnace; Nasmyth, 
of the hammer; Joule; Litherland, of Warrington, 
inventor of the lever watch; Hughes, father of 
modern typewriters, who made the first for a blind 
asylum ; Ramsbottom, of locomotive and weaving 
fame. Here is a list from one county, and not 
another shire in the country perhaps but could add 
its quota to this roll of famous names. Surely, with 
the memory of these men before us, not so very 
long dead many of them, we have no justification for 
gloominess about the inventive capacity of our 
country, nor uneasiness because of the ingenuity of 
others. 

There is, however, another side to the picture, 
another lesson to be learnt. It is so obvious that 
we apologise for calling attention to it, and yet so 
vastly important that one may scarcely touch the 
subject of invention without adverting to it. We 
refer, of course, to the position which labour has 
held with regard to many of the inventors whom 
Sir William Bailey mentioned. “Is it not very 
pitiable,” he said, ‘“ when we consider their melan- 
choly history, that most of these benefactors have been 
martyrs, that the communities they most benefited 
brutally ill-treated them from the time of Kay, of 
the fly shuttle—1733—whose invention consolidated 
the Lancashire cotton industry, right on to Richard 
Roberts—1834—the inventor of the self-acting 
mule, whose buildings were defended by two 
arsenals of guns and pikes.” It has been often 
attempted to convince the labourer that, in opposing 
his master’s and his country’s welfare, he opposes his 
own; but he awakens slowly to a fact that it 
needs not a little foresight to comprehend; and 
although we do not guard our factories now-a-days 
with “arsenals of guns and pikes,” and although 
there is a leaven of higher intelligence amongst the 
workmen, which, at any rate, in engineering is be- 
ginning to work in the mass, and bring it to under- 
stand that its prosperity hangs upon the supremacy 
of the manufactures of its country, there is still a 
subtle, and therefore hardly to be dealt with, opposi- 
tion to labour-saving inventions. But, here, again, 
let us take a hopeful view. To commence with, the 
belief that labour-saving inventions are foredoomed 
in this country is, bluntly, a mistake. It is un- 
supported by history or intelligence. For the 
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opposition which the great Lancashire textile 
inventors had to meet they overcame, and 
brought to their country unprecedented _pros- 


perity ; and to the workpeople, in spite of them- 
selves, welfare. What has been done once may 
again be done. There is no record in engineering 
of opposition to progress making a permanent suc- 
cess. There are always, and their numbers will 
continually increase, two classes who stand apart 
from the combinations against progress. There are, 
first, those who know_ better; and there are, 
secondly, those who understand no logic so well as 
that of more money at the week’s end. All over the 
country engineering in the better organised shops 
is beginning to depend more and more on these two 
classes. In one place the men of higher intelli- 
gence—fostered, no doubt, by reasonable education 
~-eollaborate honestly with their masters; in 
another, the labouring hands, men of little education 
and no trade, side with the masters because they 
tind that by so doing they can earn more shillings a 
week. It is these men, the second class working 
under the first, who are gradually living down the 
one-man-one-machine principle. Every success 
brings other successes. Every man who is drawn 
from his allegiance to the mistaken side brings 
with him another, so that by degrees the whole 


fabric is giving way. We speak of engineering, 
because we know that in engineering this pro- 


gress is being made slowly and quietly, but none 
the less certainly because unobtrusively, and far 
more stably than if it had been brought about in 
the revolution of a week. It is probable that the 
wise union leaders will recognise as well as any one 
that opposition to the real welfare of trade brings 
with it its own punishment. Many of them would 
agree with Mr. Chamberlain when he said that “ any 
attempt to bring down the working man in this 
country, who individually is equal—I am not saying 
it to flatter you, but I say it from my own personal 
experience in business—is equal, or superior, to any 
working man in the world, any attempt to bring 
him down to a dead level, in which the best is to 
do no more than the worst, and the average output 
is to be reduced, would be fatal to all expectation of 
high wages or of general prosperity.” 


———404- —— 


COAL, 


CoLuierY extensions appear likely to continue briskly 
during the year 1902 in the chief coalfields of the king- 
dom, the continued high price of fuel being one of the 
chief attractions in this direction. Among other districts, 
the Notts coalfield is likely to be further explored. Half 
a century ago an eminent geologist prophesied that 
Mansfield would some day become the centre of a great 
coal-producing district. That prophecy is now likely to 
be fulfilled. Ata point hardly more than ten minutes’ 
walk from the market place the Sherwood Colliery Com- 
pany is sinking a pit, just outside the boundary. On the 
other side of the town, in the same parish—Mansfield 
Woodhouse—the Bolsover Colliery Company has for some 
time been negotiating with the Duke of Portland for 
several thousand acres of coal. The proposed site is 
near to Crown Farm, less than a couple of miles from 
the railway station at Mansfield. It is within easy dis- 
tance of the Midland Company’s Mansfield to Newark 
line. No actual steps have yet been taken towards the 
sinking, but the intention is understood to be to sink two 
shafts close to the farm named, about one mile from 
Sherwood Hall, to the top hard seam, which it is caleu- 
lated is 600 yards down at that point. It is proposed to put 
down plant capable of raising 4000 tons of coal per day. 
From the time of commencementit will probably take three 
years to sink the shafts, and probably twice as long before 
the output named is reached. In addition to the above- 
mentioned undertakings negotiations are approaching 
completion for the winning of a large area of coal in the 
Blidworth district, some four or five miles from the borough. 
Another mineral area which bids fair to see early develop- 
ment is to be found in South Yorkshire, namely, the 
country lying to the south-east of Rotherham, and extend- 
ing from that town to Shireoaks and Worksop, and to 
Tickhill and Bawtry. This rural area is at present an 
important unworked coalfield that is likely before long to 
become one of the chief coal-producing districts in South 
Yorkshire. Several colliery schemes are in preparation, 
and with the object of dealing with the output of coal 
which will be available a year or two hence, large 
presses of railway enterprise are to come before Par- 
iament in the ensuing session. 


CORDITE, 


In the course of a lecture on explosives delivered to a 
literary society at Tranent, in Scotland, Mr. R. B. Hal- 
dane is reported to have made the very important 
statement that the use of cordite in the army and navy 
is to be discontinued, and that a new explosive, at least 
as good as that employed by any foreign Power, has been 
found. At the time of its introduction cordite was pro- 
bably believed to be the best explosive that could be 
discovered. It was known perfectly well that it was 
open to objections; but their seriousness was not grasped 
until it had actually been in service for some time. It 
was then found that its erosive action was very consider- 
able; and it became by degrees perfectly evident that 
something would have to be found to replace it. That 





this was not impossible was shown by the fact that other 
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rations were using explosives not so seriously defective 
as cordite. Now we have Mr. Haldane’s statement, 
which may be regarded, at any rate, as semi-official, that 
a satisfactory propellant has been found, and that cordite 
will in due course be replaced by something better. This 
is a matter for the greatest satisfaction. 








GEORGE MACLELLAN BLAIR. 





THE death is announced of Mr. George MacLellan Blair, 
chairman and managing director of the well-known firm of 
P. and W. MacLellan, Limited, Clutha Works, Glasgow. He 
had attained his sixtieth year and had been intimately 
associated with the firm for the long period of forty-seven 
years. The business was founded by his uncles, Messrs. 
MacLellan, early in the century—in the year 1811—and after 
a period of training he was appointed manager of the works in 
1862 and in June, 1866, he was taken into partnership. On the 
retirement of the late Mr. Walter MacLellan he become senior 
partner and so continued until the foundation of the present 
limited company in 1890, when he was appointed chairman 
and managing director, a position which he held till his death, 
which took place at Clifton Hall, Ratho, Midlothian, on the 
4th inst. Mr. Blair was well known in commercial and 
industrial circles in London and the Midlands, and had been 
a justice of the peace for the Lower Ward of Lanarkshire 
for the past twenty-two years. In the control of the large 
business of P. and W. MacLellan he manifested high 
administrative qualities, as well as practical skill and com- 
mercial sagacity. 

The Clutha Works occupy a space of 14 acres, about half 
of which is covered by buildings, and the remainder is used 
for erection and storage purposes. The chief offices and 
warehouse of the company are at 129, Trongate, Glasgow, 
and an extensive business is done as iron and steel merchants, 
and in the sale of railway appliances, &c. The principal out- 
put of the works consists of bridges, roofs, screw pile jetties 
and wharves, railway wagons, steel permanent way sleepers, 
cyanide plant and tanks, bolts and nuts, and every descrip- 
tion of structural work in iron and steel. The works are 
capable of turning out 3000 railway wagons and about 
10,000 tons of bridges and roof work annually. Of Glasgow’s 
railway stations the Central and Bridge-street stations of the 
Caledonian Company and the Queen-street station of the 
North British Company were made at the Clutha Works and 
erected by the firm. 








COLONEL G. W. WILKINSON. 





WE regret to announce the death of this prominent colliery 
manager and mining engineer, which took place at Risca, 
Mon., on the 1st inst. He was in his fifty-fifth year. He was 
the son of Mr. George Wilkinson, who began his mining 
experience at Monkwearmouth Collieries, and about fifty years 
ago came into South Wales as colliery manager under Thomas 
Powell, the founder of the Powell Duffryn Collieries. Mr. 
George W. Wilkinson was first associated with the late Sir 
George Elliot in the North and the Midlands, then he was 
appointed by the London and South Wales Coal Company to 
the management of the Risca Colliery, prominent in Wales 
for several disastrousexplosions. The first occurred January, 
1846, with a loss of 35 lives; the second, March, 1853, 10 
lives; the third, December, 1860, 142 lives; the fourth, 
1880, 120 lives ; and the fifth, 1882, 4 lives. 

In addition to Risca, the late Mr. Wilkinson had the manage- 
ment of the Dunraven Colliery, in the upper part of the 
Rhondda Valley. In 1883 he undertook the successful 
re-opening of the Abercarn Colliery, which had not been worked 
since September 11th, 1878, when 268 lives were lost. His 
engineering skill in freeing the colliery from water on the 
occasion of his taking control was highly commented upon. 
In 1884 he was appointed to the management of the National 
Collieries in the Rhondda Valley, which in 1891 were united 
with those of Abercarn and Risca under the name of the 
United National Colliery Company. He was a Volunteer 
since 1863, and an active member of the Coalowners’ Associa- 
tion, of which he was chairman last year. 








DOCKYARD NOTES. 





WE frequently call attention in this column to the fact of 
how continually French torpedo boats are exercised at attack- 
ing. With us, attack forms a week’s amusement in the 
manceuvres, and that isnearly all—save in the Mediterranean, 
where Admiral Fisher is alive to facts rather than content 
with theories. But French boats beyond all others have 
experience in hunting the quarry under warconditions. The 
same wise policy is being pursued with the submarines, 
though as yet—possibly on the principle that the boats should 
walk before they try to run—war conditions seem hardly 
fulfilled even by make-believe. We have already recorded 
the famous attack at sea upon the Bouvines, but Cherbourg 
is almost daily adding to its experiences with this and other 
ships. Last week, for instance, the submarines Morse and 
Algérien, with the submersible Siréne, were ordered to attack 
the Bouvines at anchor. They started from the arsenal, 
knowing, of course, their exact destination—which was con- 
venient, but not war. However, both the Siréne and Morse 
reached the ship, rose and torpedoed her, without being 
detected. The Algérien was sighted and put out of action. 
The Bouvines was then attacked under way, with what 
result is not stated, but probably without success. 





Next the Cassini, torpedo gunboat, was selected. She 
arrived in the roads at night, and directly she was signalled 
the Morse and Francais, with the submersible Narval, attacked. 
The Cassini seems to have been lying by, or under very easy 
steam, but in any case the Morse and Narval were allowed to 
have got her. , 





WE do not believe much in the practical utility of sub- 
marines ; but that does not blind us to the fact that the 
French are pursuing the subject very methodically. Admiral 
Fournier is the presiding genius of all this, and under his 
régime a French ship cannot move from port to port without 
being attacked by every torpedo boat along her course. It is 





excellent practice, and would not be a bad substitute for cer 
tain evolutions so loved in our Navy. 





THE French coast-defence ship Requin, with ten out of 
her twelve Niclausse boilers, developed 6230 horse-power in 
place of the 6000 demanded by contract from all twelve. 
The consumption was only just over 1°5 lb., which is close 
to the record made by our Vengeance on her trials. 





THE cylindrical boilers of the Jean Bart are to be replaced 
by Niclausse generators. 


For the great Coronation review at Spithead France will 
be represented by the new armoured cruiser Montcalm, 
which will replace the Dupuy de Léme in the Northern 
Squadron. Japan will be represented by one of the new 
destroyers now building at Yarrow’s. 





THE old Téméraire, ‘‘ the ’appy brig’’ of bluejackets, has 
been removed from the Navy list. In her day she was an 
excellent ship, and some of her characteristics may yet be 
born again in due time. 


THE Glatton, Cyclops, Hecate, and Gorgon have also been 
condemned. None of these monitors were ever of any real 
use, and all were terribly unseaworthy. The Ajax has also 
gone, and the Agamemnon will follow any day. The 
Alexandra, Sultan, Hercules, and Monarch are likely to 
remain yet awhile, probably, a good deal of money having 
been expended upon them recently, while each has some 
special virtues in speed and handiness. The remaining 
patriarchs are the Inflexible and Dreadnought. Both have 
lately been tinkered, and striking off the list will probably be 
the next item. The Inflexible recently had some 4:7 guns 
mounted in her, and her main deck, which is cemented, 
re-done. Somewhere in Portsmouth Dockyard two new 
masts lie waiting for her. 





THE presence of the Japanese battleship Mikasa at Ports- 
mouth has given opportunity for the usual mistake on the 
part of the authorities who get out the official service report. 
They do not know Japanese, but they have evidently heard of 
that delectable national beverage saki, even if they do not 
know what it means. When the Asahi was at Portsmouth 
she was officially always the Asaki; and now, though the 
Mikasa has escaped being Mi-saki, Mikasi is the nearest the 
official pen can get to her name as yet. Even the most 
powerful battleship in the world is not known everywhere. 





Sir CuHarves DILKE is credited with wanting to intro- 
duce short service into the Navy. Sir Charles made 
himself a name as a naval expert over a discovery in 
connection with guns and their inferiority that a good 
many people have yet failed to discover also, and if he is 
seriously anxious for short service afloat, he is likely to in- 
crease that reputation. But for ourselves we hope he wili 
have to wait long ere he sees his wish accomplished. The 
Navy is in a bad way already from untrained boys and second- 
class stokers being too much in evidence; we do not need 
that sort of thing increased. 








INSTITUTION OF JUNIOR ENGINEERS. 


AT the meeting of this Institution held on 3rd January at the 
Westminster Palace Hotel, the Chairman, Mr. Percival Marshall, 
presiding, a paper on ‘The Ultilisation of Exhaust Steam” was 
read by Mr. John Buley. In introducing the subject, the author 
criticised the several methods adopted with the view to disposing 
of the lime scale deposit on the tubes of evaporative condensers, 
and suggested that in many cases it would be feasible to overcome 
the difficulty by periodically circulating a dilute solution of hydro- 
chloric acid over the fouled surfaces. Special attention was 
directed to the employment of exhaust steam for heating circula- 
tions, and for hot water supplies for hospitals and asylums, and 
also its utilisation by equivalent methods for raising the temperature 
of the water delivered to the ponds in public baths and wash-houses. 
An interesting illustration was given in which the exhaust steam 
from a 7}in. by 6in. duplex pump was utilised for heating the day 
rooms of an asylum where the cubical content was 54,864ft. With 
an external temperature of 37 deg. Fah., with ample provision for 
ventilation, an internal mean temperature of 63 deg. Fah. was 
maintained. Reference was made to the relative merits of direct 
heating, and inducing the flow of exhaust steam throughout a main 
circuit by means of an air pump, as against the adoption of a 
central heater, through which low-pressure water would have an 
accelerated circulation derived from an ordinary plunger pump, 
Where a complex system over a wide-spread area was a necessity, 
the latter system was advisable on the score of efficiency, first cost, 
and the general upkeep. Where exhaust steam was utilised for the 
concentration of liquors, the writer advocated the “‘ Lille” system 
as the one from which perhaps the most favourable results been 
obtained ; withitan efficiency so high had been reached as toevaporate 
40 lb. of liquid per Ib. of coal. The direct return of condensation 
water to steam boilers was not commended, on account of the 
liability of intermittent shocks occurring. The weiter considered 
that in practice trapping was the most satisfactory arrangement, 
and, in spite of the disadvantages that sometimes attended the 
working of steam traps, it was best to adopt this method of drainage, 
and to depend upon the condensation being returned to the 
boilers from a central hot well, into which all the discharges 
should be led. The trap that relied for its action upon the con- 
centration of the vapours of surplus heat was the one commended, 
rather than that on the expansion principle, by reason of the 
extreme fluctuations of pressure, and consequent temperature, 
where steam was employed in such a way as to bring about heavy 
spasmodic demands. A discussion on the paper followed, and after 
a vote of thanks had been passed to the author, the proceedings 
terminated with the announcement of the ensuing visit on the 
9th January to the Mazawattee Tea Company’s factory at New 
Cross. 











A PAPER of some interest was read before the Physical 
Society lately on the air pressures used in playing brass instru- 
ments by Dr. E. H. Barton and Mr. S. C. Laws. The following 
inferences are drawn from the experiments carried out :—(1) Other 
things being equal, the louder the note the greater the pressure ; 
(2) the higher the pitch of the note played on a given instrument 
the greater the air pressure used ; (3) the curves formed by plot- 
ting the logarithms of the frequencies of the notes as absciss and 
the pressures as ordinates are straight lines ; (4) the air pressure 
required to sound any note with given intensity is approximately 
proportional to its pitch defined logarithmically ; (5) where alter- 
native positions or fingerings are used for the same note the 
pressures are practically the same ; (6) the pressures for identical 
notes on trumpet and cornet are almost the same for any given 
intensity, but very much less than those for the same notes on the 
trombone ; (7) the pressures used for loud low notes may exceed 
those for soft high tones. 
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AN AMERICAN THREE-CYLINDER TRAC- 
TION ENGINE. 

Some traction engines of large size, and having special 

features in their wheel construction and cylinder arrange- 

ments, have been built by the Kelly Steam Roller Company, 


U.S.A., for service in Cuba, on plantation and general hauling | 
service. Two of these engines are illustrated here- | 


with. 

The driving wheels have a central casting or hub to which 
are attached two disc plates, slotted in the web to form 
spokes. Around the outer rim of each plate is an angle iron 
ring, to which the tire plates are riveted. The spokes are 
connected by two transverse plates, riveted to angle iron 
flanges, thus forming hollow spokes of rectangular box section. 
The tires are fitted with diagonal wearing plates, 4in. wide 
and 2in. thick, but tapering to lin. in thickness within 3in. 
of each end. This reduces the width of bearing on hard 
ground from 24in. to18in. The wheel is strong and stiff, 
but not exceptionally heavy. It is locked to the axle by 
three pins, thus distributing the strain in driving. The hub 
has a bearing 20in. long on the 8in. axle. The wheels are 
8ft. diameter and 2ft. wide, and weigh about 6000 lb. each. 
The front wheels are of similar construction, but have only a 
single plate between each pair of the disc spokes, thus forming 
spokes of H-section. Each wheel has its tire fitted with a 
steel band or hoop, 4in. wide and 2in. thick, which facilitates 
steering. These wheels are 5ft. diameter and 12in. wide. A 
head-light is mounted on the box girder frame which supports 
the front of the engine. 

No fly-wheel is used, the turning moment and high speed 
of the three cylinders rendering this unnecessary. The 
cylinders are mounted on the boiler barrel, side by side, and 
all take high-pressure steam, the point of cut-off being made 
late enough to ensure the admission of steam to two cylinders 
at all times. By this means a heavy load can be easily and 
quickly started. The triple-throw crank shaft, with its 
cranks set at 120 deg., and its three pairs of excentrics, is all 
made from a single forging. It runs in four bearings, so 
fitted as not to be affected by the expansion and contraction | 
of the boiler. The Marshall reversing gear is used, the | 
excentric rods being vertical and the valve rods horizontal. 
The reversing lever turns in a vertical plane around a centre 
above the crank shaft, and can be clamped in any position. 
The gearing is direct, the pinion on the crank shaft driving 
the spur wheel on the driving axle. The slide valves are 
placed on top of the cylinders and made accessible by a | 
ladder, and a forked exhaust pipe leads to the base casting of | 
the funnel. 

The boiler is of the locomotive type, with 480 square feet | 
of heating surface and 12 square feet of grate urea. The 


shell is 43in. diameter, of fin. steel, with double riveted 
seams. 


It is clothed with 1in. of asbestos, and covered with 





The boiler pressure is 180 lb. 
per square inch. There is capacity for one ton of coal and 
600 gallons of water. The steering is effected by a worm- 
wheel gear and chains. 

The engines are rated at 120 horse-power, and can haul 
30-ton loads 30 miles a day, on fair ground, with gradients 
not exceeding 1 in 20. On dry, natural soil one engine has 
hauled a load of 112 tons. 

Engines similar to the above, but with some modifications, 
are built for steam ploughing. These have larger boilers and 
tubes, and a lighter exhaust. The cylinders are fitted with 
automatic equalising valves to admit the steam to all three 
cylinders when starting. A 5ft. drum carries 450 yards of 
lin. steel wire rope, and is driven at fast and slow speeds. It 
is fitted with an improved coiling gear, which permits the 
coiling arm, with its guide pulleys, to swing completely 
around from one side of the engine to the other without 
disarranging the coiling of the rope or disconnecting any 
portion of the coiling gear. This does away with the 
necessity of readjusting the coiling gear after changing the 
direction of the pulling rope. 


a Russian iron planished jacket. 


WAR-OFFICE MOTOR VEHICLE TRIALS. 





Ir is officially announced by the War-office that the prizes 
offered by the Secretary of State for War for the self-propelled 
lorry best adapted for military purposes have been awarded 
as follows:—The first prize of £500 to the lorry, official 
No. 6; makers, the Thornycroft Steam Wagon Company, 
Limited, Steam Wagon Works, Homefield, Chiswick. 

The second prize of £250 to the lorry, official No. 3; 
makers, Edwin Foden and Co., Limited, Elworth Works, 
Sandbach. ; 

The third prize of £100 to the lorry, official No. 5; makers, 
the Straker Steam Vehicle Company, Limited, 9, Bush-lane, 
London, E.C., and Bristol. 

It is also stated that the War-office have purchased the 


| first and second prize machines for army use, and that they 


will be despatched to South Africa. In view of the unofficial 
reports which have been published concerning the trials, the 
awards will certainly come as a surprise to all who take 
interest in the movement. We understand that Messrs. 


| Foden have declined to accept the second prize, and will 


decline to supply the Government. with any further wagons 


until, to use their own words, ‘‘ justice has been done to them.”’ 


Mr. Sydney Straker, of the Straker Steam Vehicle Company, 
Limited, informs us that his machine was the only one which 


consumed the fuel provided by the Government. In all other 
cases the competitors employed special fue] after having 





found that the defective coke at their disposal was imprac. 
ticable for employment. ; 

It is to be hoped that the War-office Committee will see 
their way clear to publish a full report on the trials, and the 
reasons for awarding the prizes. 








SIR JAMES CHANCE, BART. 


WE regret to have to announce the death of Sir James 
Chance, Bart., which took place at Grand Avenue, Hoye, 
Brighton, on Monday, the 6th instant. 

James Timmins Chance was born on March 22nd, 1814, 
and was therefore in his eighty-eighth year. He was the 
eldest son of William Chance, of Spring Grove, Birmingham ; 
a member of an old Bromsgrove family which settled in 
Birmingham in the year 1771. The father of the late 
baronet was the founder of the well-known glass firm of 
Chance Brothers and Co., of Spon-lane, Birmingham. 
Educated at University College, London, and Trinity 
College, Cambridge, where he held a_ scholarship, he 
graduated as seventh wrangler in 1838, proceeding to the 
degree of M.A. in 1841, and M.A., Oxon., in 1848. In the 
year 1839, shortly after leaving Cambridge, he became a 
partner in the firm of Chance Brothers and Co. In this 
ere he continued for over fifty years, and in 1865 became 
ead of the firm. 

In 1859 he commenced the manufacture of optical appa 
ratus for lighthouses, and devoted his whole energy and 
eminent mathematical attainments to the development of 
the scientific side of lighthouse engineering. Till that date, 
practically all lenses for lighthouse purposes had been manu- 
factured in France, and to Sir James must be ascribed the 
credit of introducing this industry into England. Even at 
the present day his firm remains the only manufacturer in 
this department of scientific industry in Great Britain. 
Until the year 1872, when Sir James was succeeded in the 
scientific direction of the lighthouse works by the late Dr, 
John Hopkinson, F.R.S,, the entire management of the 
department was in his hands. To him are due many of the 
valuable improvements in the optical apparatus of light- 
houses. Amongst these may be mentioned the dioptric 
mirror, which has superseded to a great extent the use of the 
older silvered reflectors. 

The earliest apparatus of this kind manufactured was 
shown at the Exhibition of 1862 by the Commissioners of 
Northern Lighthouses, for whom it had been constructed. 
To Chance was also due the practice of appropriating certain 
elements of the dioptric lens and reflecting prisms to different 
distances on the sea. The first examples of this adjust- 
ment were in the optical apparatus for the electric light at 
the South Foreland, constructed in 1871. 

Chance introduced the use of the now common condensing 
prisms for converging beams of light in certain directions over 
restricted arcs. One of the most ingenious applications of 
these prisms is at Souter Point Lighthouse. At the suggestion 
of the late Sir James Douglass, F.R.S., Mr. Chance designed 
these prisms to divert a portion of the light, from the prin- 
cipal apparatus, vertically downwards from the lantern, to a 
lower level in the tower, where expanding prisms distribute 
the rays over a danger located some distance from the shore 
in Sunderland Bay. It may be said that he was the first 
English engineer or mathematician to apply the science of 
mathematics to the practical optics of lighthouse engineering. 
His paper, read before the Institution of Civil Engineers, ou 
‘Optical Apparatus used in Lighthouses,’’ in 1867, is a most 
masterly dissertation on the calculations and designs for 
lighthouse lenses, and remains a standard work of reference 
on the subject. After an interval of eleven years Sir James 
again read a paper on ‘“‘ Dioptric Apparatus in Lighthouses 
for Electric Light,’’ before the same body. He was awarded 
the ‘‘ Telford ’’ gold medal of the Institution for his earlier 
paper. 

During the period between 1860 and 1872 Messrs. Chance 
manufactured practically all the optical apparatus supplied 
to the various lighthouse authorities of Great Britain. The 
optical elements were in most instances designed by Mr. 
Chance himself. Among the lights may be mentioned the 
well-known apparatus at Souter Point, South Foreland, 
Flamborough, Hartland Point, Start Point, Great Ormes 
Head, South Stack, Whitby, besides many for foreign 
countries and British Colonies. 

Mr. Chance served on the Royal Commission of 1859 to 
consider the improvement of the lighthouse service of (reat 
Britain. He married, in 1845, Elizabeth, daughter of Mr. 
George Ferguson, of Houghton Hall, Carlisle, who pre- 
deceased him in 1887. He is succeeded in the baronetcy by 
his eldest son, William Chance, of Godalming. He leaves 
three sons and five daughters. The deceased baronet was 
elected an associate of the Institution of Civil Engineers in 
1867, and in addition was a member of many other learned 
societies. He, was created a baronet in 1900. His name will 
be long remembered, not only in the Birmingham district 
but also in scientific and engineering circles at home and 
abroad, both for his eminent services to coast lighting and for 
his kindly disposition and wide philanthropy. 





THE ALLEGED EXPLosioN OF REFRIGERATING PLANT.—In our last 
impression we referred to a recent accident in connection with 
refrigerating machinery, and we gathered from the very scanty 
information then available that it was probably due to carbonic 
acid. We have since received information to the effect that 
the accident, which occurred on board the Para, was not due 
to carbonic acid, and that the accident had nothing whatever 
to do with the refrigerating plant, which was not working at 
the time, and does not use carbonic acid, but was due to 
the ignition of an explosive mixture of gases in the chamber 
itself. Lawton’s process consists in keeping the fruit in a 
sterilised atmosphere at a temperature of about 55 deg., and in 
order to produce the sterilised atmosphere an apparatus is employed 
consisting of a coke furnace by the aid of which the air was sterilised, 
and, we believe, then blown into the room by means of a fan. In 
the use of a furnace producing CO and CO, no doubt originated 
the idea that the accident resulted from a carbonic acid explosion. 
The refrigerator was very rarely used ; indeed, it was chiefly required 
for reducing the temperature of the fruit in the first instance 
as soon as it was put on board. There is to be a Board of Trade 
inquiry on the matter, but the facts appear to be that through the 
misuse of Lawton’s apparatus an improper gas wassent into the cham:- 
ber, and this gas was ignited by means of an incandescent electric 
wire, with the results that have been described in the daily papers. 
The refrigerating plant was practically intact after the explosion, 
and is not involved in the question at a!l. Indeed, we are told 





that it was an ammonia machine 
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REPAIRING WORN-OUT GUNS ON SERVICE.* 
By Colonel R, BANNATINE-ALLASON, R.F.A. 

‘THE following short description of the somewhat novel operation of 
re-lining a damaged 12-pounder 6 ewt. gun in the railway work- 
shops at Bloemfontein will, I hope, prove of interest to artillerymen 

snerally. 
ort is “hardly pour iengs hd state that many of our field guns, 
especially 12-pounders, began to show signs of hard work some 
months ago. The guns which were very much the worse were 
those that had fallen into the hands of the Boers, and had been 
subjected to the curious treatment they mete out to their weapons. 


SKETCH No. 1 





WITH REFERENCE TO REPORT 


had been produced. The trial was eminently satisfactory. 
Nothing had moved, and instead of a perfectly useless weapon, the 
— guaranteed a prolonged life of 500 rounds for No. 51. 

t is hoped that the operation may be allowed on a few more 
guns which are at present useless. The cost per gun is under 
£20. Thus we produce six serviceable guns at a cost of one new 
gun, 

The accuracy of shooting of these re-lined guns may be 
questioned. I do not think there will be much difference in the 
shooting, especially as the new rifling is only for the first 9in. from 
the chamber. The whole business has been most interesting, 
and one cannot help being struck by the ease and confidence 


“A” 


(Not drawn to scale. 
Method used in repair of 12-p.r. B.L. gun, No. 21 
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Bush turned out of locomotive axle marked ‘‘ Cammell best crucible cast steel” 


SKETCH No. 2 WITH REFERENCE TO REPORT 


“Cc 


(Not drawn to scale) 
Method used in repair of 12-p.r. B.L. gun, No. 51 
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Bush turned out of locomotive axle marked ‘‘Cammell best crucible cast steel,” turned to size for size and pressed 
in at 45 tons final pressure 


The excessive honey-combing and erosion of these guns was 
undoubtedly caused by increased charges of all sorts and conditions 
of powder, added to that uncleanliness which is one of the chief 
characteristics of the ‘‘ brethren.” 

Having collected two or three of the worst cases of 12-pounders 
in February last, permission was given to attempt to make them 
serviceable by re-bushing or re-lining. The scheme for this opera- 
tion was worked out by Captain Paul, of the Ordnance Depart- 
ment, Bloemfontein, in conjunction with Mr. M. N. Durrant, works 
manager, Railway Workshops, Bloemfontein. 

The first operation is simply told by Mr. Durrant in his report 


Centering Ring 


Groove Cutter 


th which practical engineers tackle jobs of this sort. Attached 
are drawings No. 1 and No. 2, guns Nos. 21 and 51 respectively, 
full size. They are very simple and speak for themselves. 

4": Notes re half-bushing 12-ponnder gun, No. 21.—When 
brought into the Locomotive Works, Bloemfontein, for repairs, the 


gun in question, No. 21, dated 1895, was very badly honeycombed | 


for a distance of 84in., measured from the commencement of the 
rifing grooves towards the muzzle. Every groove was deeply 
pitted throughout this distance, but beyond it every groove in 


the gun was perfectly sound, and so also was the. explosion | 


chamber. 


“D” THUMB NAIL SKETCH OF RIFLING MACHINE 
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bar, having a copying bar and plate to regulate the twist. This 
Se can be worked best off the loose headstock of a lathe, by 
and—see C and D. 

The new bush was turned out of a ‘‘Cammell” steel locomotive 
axle. The joint between the old and new tube is formed of a very 
thin copper washer. 

After careful observation and test, subsequent to the gun trial, 
the bush was found to be standing perfectly, both as regards the 
copper joint and the rifling. The ring at the back, however, had 
better be omitted if another gun is re-bushed, as it is, I think, un- 
necessary, and it is difficult to keep it perfectly gas-tight. 

If steel bushes in the rough pet be sent out from England 
about 2ft. long, the work of half-bushing a honeycombed gun 
should not take longer than, say, six days, and the gun would be 
very nearly as good as new for practical purposes.—(Signed) M. N. 
Durrant, Works Manager. 

“0” : Notes re half-hushing 12-pounder field gun, No, 51. —When 
brought into the Locomotive Works, Bloemfontein, the gun in 
question—12-pounder 6 ewt., R.G.F., 1896—was found to be honey- 
combed by the action of cordite gas in a very similar manner to the 
gun previously repaired. That is to say, the rifling grooves were 
all 7 shemaiobe eaten away for a distance of 84in., measured from 
their commencement towards the muzzle, and beyond this point 
| they were perfectly sound, and so also was the explosion chamber. 

After consultation with Captain Paul, 1.0.M., I undertook to bore 
out the breech end of the tube to a diameter of 3{in., up toa 
point 4in. beyond the honeycombed portion, and to replace same 
with a steel bush, pressed into position at about 50 tons final 
pressure,! and re-rifled so as to exactly coincide with the old 
grooves. 

The ring nut and pins as used in No. 21 gun we decided to do 
without. In boring out the gun tube, the ends of the bore-hole 
were left a fraction smaller than the middle portion. 

The new bush was turned out of a ‘‘Cammell ” steel locomotive 
axle, and was pressed home before the inner surface was turned 
out to full sizes. The joint between the old and new tube was 
formed of a very thin copper washer. 

The re-rifling at the front end of the bush was done with a 
specially constructed apparatus ‘‘D,” consisting of a revolvable 
cutter bar controlled by a copying arm and plate to regulate the 
twist. This gear can be worked best off the loose headstock of a 
lathe by hand, the plate being clamped to the lathe bed. 

A small electric light can be used in the bore of the gun with 
great advantage, as the cutter requires to be adjusted accurately 
in the eld portion of each groove before it is pulled towards the 
breech to cut the new ones. 

After careful observation and test, subsequent to the gun trial, 
the bush was found to be standing perfectly, both as regards the 
copper joint and the rifling, and not the faintest tendency to shift 
its position was observable. 

If ‘‘Cammell” steel bushes in the rough could be used in place 
of old locomotive axles, the work of re-bushing the honey- 
combed portion of a 12-pounder should not take more than a few 
days, and the gun should then be as good as new for all practical 

purposes.—{Signed) M. N. Durrant, Works Manager. 














THe ProposeD Etectric RaiLway TO BricuTton.—The pro- 
moters of the Bill for incorporating the London and Brighton 
Electric Railway Company have deposited their Bill for introduc- 
tion into Parliament next session. The Bill, which comprises fifty- 
three clauses, proposes to confer powers on the company to con- 
struct a practically straight line of railway, 45 miles -03 chains in 
length, from a point in the garden of 37, Ranelagh-road, Pimlico, 
to a house now forming part of St. Mary’s Home, in Queen’s- 
square, Brighton. The works required in connection with the 
| construction of this railway are, from an engineering point of 
| view, reduced toa minimum. As set out in the Bill, it will only 

be necessary to stop up six public highways, of which five are at 

Brighton, in connection with a new street which it is proposed to 

make in order to provide access to the terminal station. Only two 
| churchyards will a touched along the whole route of the line, one 
being St. George’s Churchyard, Battersea, and the churchyard of 
St. Nicholas, Brighton. The remaining subsidiary works neces- 
sary comprise the widening of a lane at ‘Beddington, the 
diversion of a road at Keymer, the diversion of Mason’s 
brook at Horley, of the river Ouse at Cuckfield, of a brook at 
| Keymer, and of the river Mole at three points along its course at 
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marked ‘A the second operation in his report marked “ C,” 
wh ch also gives his description of the rifling process, ‘‘ D.” 

The second gun was bushed, as suggested in Mr. Durrant’s 
report, without the ring nut, which is very plainly shownin the draw- 
ing No. 1, at “*B.” In this case the steel tube was pressed into 
the gun with a final pressure of 50 tons. A very slight increase of 
diameter was given to the outer coil when boring it, about the 
centre of the new bush. It was thought that when the new tube 
‘* set up,” after the first two or three rounds, there would thus be 
less chance of any movements backwards or forwards, Friction 
was relied upon to keep the new tube in its place. 

The rifling, described by Mr. Durrant in ‘‘C,” appeared almost 
perfect, and impressions taken after the final test showed that 
the old and new exactly met at the joint. The gun was first tested 
by fourteen rounds—Service charges—fired slowly, and the bore 
examined after each round. This trial was successful, and it was 
found that there was no escape of gas anywhere, that the measure- 
ments were unaltered, and that the copper washer at the joint 
ee compressed, thus preventing any escape of gas at the 
joint. 

The second test was fourteen rounds fired as rapidly as possible, 
the gun having been previously heated by a strong sun for eight 
hours ; after fourteen rounds it was decided that sufficient heat 





* From the Journal of the Royal Artillery Institution. 


We are obliged 
‘to the Secretary of the Institution for the illustrations. 








After consultation with Captain Paul, 1.0.M., I undertook to 
bore out the breech end of the gun tube to a point 4in. beyond the 
honeycombed portion to a diameter to 3{in., and to replace same 
with a steel bush, pressed into position at about 40 tons final 
pressure. To secure this bush from working back a ring nut was 
screwed tight against the back end of it, which nut also formed 
the breech end of the explosion chamber, and was bored out to 
receive the mushroom and washers of the breech block. Three 
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small pins were driven through the nut threads and continued lin. 
into the outer edge of the new bush to prevent either of them 
turning. The re-rifling at the front end of the bush was done with 
a specially constructed apparatus, consisting of a revolving cutter 


Horley and Worth. The diversion of this river at Worth is, how- 
ever, required mainly in connection with the generating station, 
which it is proposed to place on 35 acres of ground at this point, 
so that the company may utilise the water of the river Mole “for 
the purpose of generating steam or condensing.” The promoters 
of the scheme named in the Bill are Sir Henry Edmund Knight, 
Sir William Purdie Treloar, Mr. Francis Edward Barnes, J.P., and 
Mr. Harding Cox. These promoters ‘‘and three other persons to 
be nominated by them or the majority of them,” are to form the 
first board of directors, which is to be ‘‘ never less than three 
nor more than twelve.” The share and loan capital proposed 
to be created by the company is fixed in the Bill at £12,000,000, of 
which £9,000,000 will be raised by the issue of 900,000 £10 shares, 
and £3,000,000 by the creation of debenture stock. The time 
sought within which to contemplate. the proposed railway is five 
years from the passing of the Act, but all powers for the compul- 
sory purchase of lands are to cease after the expiration of three 
years from the same period. During the time required for con- 
struction the company asks for power to pay interest to shareholders 
out of capital, provided that the aggregate amount ‘‘so paid for 
interest shall not exceed £900,000.” The maximum fares to be 
charged on this railway are the usual mileage rates of 1d., 2d., and 
3d. per mile for third, second, and first class passengers re- 
spectively. 

1 A much easier fit for the bush would, I imagine, do equally well.— 


ND 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
corespondents. ) 





AMERICAN LOCOMOTIVES IN ENGLAND. 


S1r,—I do not know whether you will adjudge me to be precluded 
by any niceties of the ‘‘ time-honoured rule of debate ”—to which 
Mr. C. Rous-Marten alludes—from making any comment on his 
article under this heading in your issue of December 20th, in 
which reference is made to my criticisms on his original article in 
THE ENGINEER of June 14th, 1901. 

I shall, in any case, be brief, as there is little left in dispute 
between Mr. Rous-Marten and myself. I should like, however, to 
say that I appreciate the good-humoured and kindly references to 
my criticisms, and beg to express to him my regret at having used 
the terms “specious” and ‘faulty ” in reference to his arguments 
as he objects to them. They seemed to me to be applicable in the 
sense in which I—in common, I know, with many of your readers— 
understood the object and raison détre of Mr. Rous-Marten’s 
original article, namely, ‘‘ In Defence-of the American Engines ” 
on the Midland Railway. Butas Mr. Rous-Marten now repudiates 
any such intention, I frankly withdraw the offending words, with 
the sole remark, in reference to his article, evi bono? I understand 
him now to say that all he intended to ‘‘champion” was the 
‘*‘ larger dimensions” used in American locomotive practice ; but 
it hardly required an article of three columns to prove that larger 
dimensions may beneficial, in some respects, in a locomotive, 
assuming them to be “feasible within the limits of the British 
loading gauge ;” or, again, that the American engines on the 

Midland Railway would have been made “larger” than they are 
if American practice had been followed in all respects. 

In reference to Mr. Rous-Marten’s animadversions on his critics, 
of ‘* placing on his plain words all sorts of strained and inaccurate con- 
structions,” and ‘‘ then calling upon him to reply tosuch misconcep- 
tions,” let me say that—so far as I am included in this imputation 
—I was careful in every instance to quote Mr. Rous-Marten’s own 
words, verbatim et seriatim. If, therefore, any readers of my articles 
have got any wrong impressions as to what Mr. Rous-Marten 
intended to say, the latter has only his own language to blame. 

Let me add one or two comments on Mr. Rous-Marten’s later 
article in which Iam pointedly referred to. He says, ‘‘ If ‘ A Loco- 
motive Engineer’ seriously asserts that“the abstraction from a 
locomotive of one-ninth of its whole steam pressure available makes 
no difference to its efficiency, I can only say his experience differs 
very widely from mine.” In reference to this I beg toremark that 
it entirely depends on what is meant by ‘‘efficiency.” Does Mr. 
Rous-Marten mean ‘‘economy in working” or ‘‘ tractive effort ?”’ 
As regards the latter, it might be of some importance, but I did not 
refer to the matter in this sense. What I did say—see THE 
ENGINEER of July 12th, 1901, page 43—and still assert, is as 
follows :—‘*‘ As regards the matter of boiler pressure, to which Mr. 
Rous- Marten referred, both engines were worked at the same boiler 
pressure, namely, 1601b. to the square inch, which, I believe, is the 
standard maximum on the Midland Railway, and one fails to see 
why this should be regarded as otherwise than perfectly fair to the 
American engines, even supposing their safety valves to have been 
originally set to 180 lb., provided their cylinder power is sufficient 
to enable them to haul the prescribed load satisfactorily over the 
steepest portions of the journey. That there is no question 
about the American engines having had ample tractive power for 
the test load, even with 160 lb. boiler pressure, is evident from Mr. 
Johnson’s statement that ‘the foreign engines worked the trains 
satisfactorily.’ ” 

It need hardly be pointed out, in reference to this matter, that 
another way of putting the British and American engines on an 
equal footing for the trial on the Midland Railway would have 
been to have raised the boiler pressure of the former by 201b.; but 
in that case the “efficiency ”"—whether much or little—which Mr. 

* Rous-Marten contends was abstracted from the American 
engines, by lowering their boiler pressure by 201b., would have 
been increased in the British engines pro tanto, and their capacity 
to better beat the American engines would have been augmented 
prorata, (Quantum valeat, therefore, Mr.Rous-Marten’s line of argu- 
ment on this point ? 

As regards my ‘“‘round figures ’—‘‘ very round,” as Mr. Rous- 
Marten humorously calls them—all I need here remark is that 
neither he nor anyone else in the American interest has 
attempted to gainsay them. 

In conclusion, let me add that I rejoice to note Mr. Rous- 
Marten’s statement that ‘‘ with most of what is urged by his chief 
critic, ‘A Locomotive Engineer,’ he cordially agrees.” To have 
gained this frank admission from one who was regarded—wrongly, 
as now appears—to have taken up the cudgels in defence of 
American locomotive practice versvs British practice, is eminently 
satisfactory to the writer of the articles by 

December 31st 1901. A LocoMOTIVE ENGINEER. 





FIRE-THROWING FROM LOCOMOTIVES. 


Srr,—The first paragraph of Mr. Cotton’s letter appearing in your 
issue of the 20th inst. being based on the misconception that any 
portions of my letters were given in support of his views does not 
call for further comment. 

My reference to “abortive” U gauge readings was to the record 
Mr. Cotton furnished us of his own tests, where he obtained a 
vacuum of nearly 30in. of water in a smoke-box. This is surely 
slender grounds on which to state that I have discarded U gauges, 
and as it is the only alternative method or opposing fact he offers 
to other experimenters, his ungenerous remarks about them may 
be ignored. 

I have been at a loss to understand how he accounted for the 
caprices of the water or other fluid in the U gauge when the tubes 
were placed at different points in the smoke-box. This he says is 
due to the varying gas velocities. I may add that these varying 
velocities are alone due to the varying degree of vacuum. 

The differences do not seem strange when we consider the action 
of the blast. Between the blast pipe top and the chimney base a 
column of air or gas is expelled at each beat. Into the vacuity thus 
created the neighbouring gases rush, and it is only reasonable to 
suppose that the tubes nearer to it contribute most towards filling 
it up, the result being a higher velocity through these tubes. 
Hence they wear more rapidly, and their ends and portion of the 
tube plate near to them suffer more severely. Liquids are subject 
to the same law, and it is frequently observed that different 
velocities obtain with them, either in the same stream or receptacle 
when they converge towards a certain point. 

It will be clear, therefore, when we note the jet pump action of 
the blast, that its efficiency as an exhauster can readily be tested by 
a water ejector—not injector, with which it must not be confounded 
—for, if the pressure and delivery cones be similarly arranged and 
proportioned to draw water from a certain depth at a rate propor- 
tionate to the power expended, there can be no question as to its 
efficiency. I can only conclude, when Mr. Cotton speaks so of the 
inefficiency of blast pipes, that he has not troubled to ascertain the 
modern form of their tops or that of the chimney base. 

Referring to the petticoat blast pipe—I am surprised Mr. Cotton 
does not call on me to define this adjective also—I see he discreetly 
passed my question over. This blast pipe has long been discredited 
both as a fire-thrower and a coal waster, despite the ‘‘changes of 
direction” it gives. Mr. Cotton seems to think these changes are 
insufficient to check the cinders; but if he considers that only 
violent changes can effect it, then I may tell him he is steering 
from the Seylla of fire-thowing to the Charybdis of draught baffling, 
bad steaming, and late trains. 

The application of formula, however simple, will not help us in 


This is one of the cases where formula can conveniently wait upon 
experiment. 

I am afraid that a lot of persuasion will be required to induce 
locomotive engineers to cast away the simple, reliable, automatic 
blast pipe in favour of a geared mechanism, however efficient as a 
draught producer, therefore I think the perfection of the former is 
the true object to aim at. JAMES BAXTER, 

London, December 31st, 1901. 


[This correspondence must now close.—Epb. THE E.] 





EXPERIMENTS IN CYLINDER LUBRICATION. 


Sir,—Referring to Mr. Wilson's letter in your last issue, I 
should like to be permitted to say a word or two. 

In the first place, if his company did not send the best oil they 
had, I believe they will find that the fault is theirs, as, if I 
recollect aright, I asked for a natural oil for the highest tempera- 
tures of superheated steam. I shall have great pleasure, however, 
in trying a sample of the oil Mr. Wilson is sending. 

As I stated, I did not suppose that the results would be of very 
much use in determining the value of the various oils for lubri- 
cating purposes, but only their heat-resisting properties. If I 
can find the time next year, I intend to arrange for frictional tests 
of cylinder lubricants at high temperatures. It is my present 
intention to use the following apparatus, and should any of your 
correspondents have any suggestions to offer, I shall be very much 
obliged for them. 

I propose to have a cast iron ring turned up true, and fitted 
with a flat cast iron cover. The ring will be channel section, with 
open part downwards ; in this channel will be cemented a copper 
tube full of dry air, communicating with a pressure gauge to 
measure the temperature by the expansion of the air. I have 
used this method of measuring temperatures of superheated 
steam, and find it good if the tube is of copper. 


unsoldered to let this out. This is not the case with copper. 

To proceed: The above-mentioned ring will be mounted on 
ball bearing, and a ball-bearing footstep, and to the pedestal on 
which it is mounted will be attached, by an arm, a spring balance 
to measure the torque. The flat cover mentioned will be driven 
through a Clements’ lathe driver by the spindle of a small drilling 
machine, and between this spindle and the feed screw will be 
fitted a roughly calibrated spring to put on the necessary pressure. 
I propose to use a pressure of 25]b. per square inch of bearing 
surface. I should much value any expression of opinion as to this 
pressure. What is generally suppos 
sure of piston rings ¢ 


detinite temperature, and readings of the spring balance will be 
taken every ten minutes or so for, say, three hours. 

To return to Mr. Wilson’s remarks on the feed of lubricating 
oils, I was very much interested in these, and tried a couple of 
experiments on the subject. 


Fig. 1 gives the apparatus used. Steam from a flash boiler at 
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just described, but the nozzle B projected vertically upwards, 
Result: Equai quantities through each nozzle. 

The flow of oil through the nozzles was noted by placing a clean 
—_ of galvanised iron opposite the nipple, and noting the patch 
of oil. 

All this seems to me to bear out in full what Mr. Wilson says, 
and is a matter of importance. I do not remember having seen 
anything on this matter in any text-book, and I should say that in 
nine cases out of ten the parties fitting lubricators to steam pipes 
are in perfect ignorance on the point. I would suggest that it is 
to the interest of oil makers to draw attention to this property of 
oil in their circulars. ; 

The velocity of the steam through the gin. tube about D would 
probably be, roughly, 100ft. per second, assuming the bore to be 
¥in. and the velocity of steam through the two nozzles B and (! 
to be 800ft. per second. 

It would also seem from these experiments that it is advisable to 
have some sort of baffle after the oil enters the steam to mix them 
thoroughly up. However, it would not do to dogmatise from the 
results of three very crude and hasty experiments, and it would 
seem that it would be to the interest of some oil maker or engi- 
neer to carry out exhaustive trials on the point. 

J.S. V. Bickrorp, 

Camborne, Cornwall, December 24th, 1901. 





Sir,—It was with no little interest I read Mr. Bickford’s letter 
in your issue of November 29th, as any original information 
cylinder lubrication is of value and worth attention. Still more 
have I watched what interest this letter would arouse among 
engineers, but no reply is vouchsafed, save from Mr. Veitch 
Wilson in your issue of December 20th. 

His graceful compliment reminds me of an incident in crossing 
the American lakes, when two Canadian boys came on deck to me, 
and without ado said, ‘‘ Whistle us a tune, sir!” Now I had 
amused myself with occasional whistling, but had never taken it 
up in a scientific way. Soit is a pleasant surprise to learn from an 
unexpected quarter that steady effort to place one’s business on a 
practical and common-sense basis is deemed to be, by one who 
should know, scientific. This friendly appreciation strikes a new 
note in the oil trade, one sadly needed, for which I am greatly 
indebted to Mr. Veitch Wilson, and trust it may be the keynote of 
| a better understanding between all who have the good of this 
| sadly maligned but indispensable trade at heart. 
| The small amount of concern among ‘‘his fellow craftsman,” 

evoked by Mr. Bickford’s tests, may or may not indicate that they 
are looking to the oil man for light. His remarks certainly 
‘*deserve the careful consideration of every oil manufacturer,” and 
| the trade should be obliged to Mr. Veitch Wilson for being broad- 
minded enough to say so. Mr, Bickford deserves our thanks and 
praise for the time and trouble he has given to this question, not 
| only now but on previous occasions, and in making his tests and 
results known, for they are original and useful for comparison, 
As he simply claims ‘they give information of comparative value 
as to heat-resisting properties of the oils tried,” he will not think 
me ungracious nor unappreciative when I submit they are by no 
means conclusive. He also 
indicates the lines on which 
real tests might be made, and 
from which practical results 
may be expected, and also 
hints that he may make these 
tests at some future time, 

But the question of cylin- 
der lubrication is broader and 
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60 lb. per square inch entered the apparatus at E through a piece 
of gin. bore steel tube. To this tube a gas tee was attached, and 
into this was fitted a sight-feed lubricator—not shown. To the 
inside of the stem of the lubricator was screwed a short piece of 


shown at D, so as to act as suggested by Mr. Wilson. Beyond 
this tee the pipe was reduced to jin. gas—/.¢., about 'in.— 
and the steam passed out through two nipples dyin. bore, 
one of which, C, was in a straight line with the whole run, 
and the other at right angles downwards. It will be seen that if 
the oil was running along the bottom of the pipe, it would all go 
out by B, whilst if the steam was permeated by oil, at least some 
would come out by C. The result was that nearly all the oil came 
out at C, only traces coming out at B. 

The second experiment was to insert an elbow at A, as per dia- 
grammatic sketch Fig. 2, where like letters refer to like parts. By 


Fig 2. 
Plan. 
Lubricator (F) 


as tered here 








this arrangement, if the oil from D was being simply sprayed 
away after the manner of a scent spray, it was to be supposed that 
most of the oil would strike the elbow at G, and thence run along 
the bottom of the tube. In this case the nozzle C projected hori- 
vontally, and the nozzle B vertically downwards, as before, 







in. steam pipe projecting down to the middle of the jin. tee, as | 


deeper than anyone who has 


not given it serious thought 
| imagines. It embraces many 
| studies, from geology toethics, 
for it is not only a question of 
the best oil for each class of 
work — the? right oil in the 
proper place, by the best 
means, in the required quan- 
“Th a tity, and doing no mischief 
WN} = when it leaves the cylinder. 
It is largely a question of 
always getting it there, 
pardon the expression, ‘*on 

its own.” 
But I venture to say neither 
question can be adequately treated in your columns. The 
| whole problem of cylinder lubrication is full of difficulties, 
| some can be solved in a laboratory, many in an engine-rovm, 
others elsewhere; but unless one is prepared to go into it 
| exhaustively and give years to the work, it will hardly produce 

results of lasting and practical value. 

If British oi] manufacturers would not be content with rule-of- 
thumb and guess-work, and cease to look upon their business as a 
trade, but strive to elevate it into a profession—and there is 
abundant scope for talent and originality, even for genius, more 
scope to-day than ever there was—we might in due time have 
more consideration shown us as a class than at present. For it 
appears to be taken for granted that no good thing can come from 
the oil merchant. We might hope later on to be recognised even 
as authorities on our own special subjects ; and when a question in 
lubrication is to be solved, the disparaged oil man might be called 
in to consult first, and not the last, as a kind of forlorn hope. 

No doubt Mr. Veitch Wilson for one, and I for another, would 
be glad of any hints or suggestions on the subject, or questions of 
practical import from engineers, for as yet I have failed to find a 
text-book which deals adequately with the subject ; and in con- 
clusion again thank Mr. Bickford for throwing some more light 
upon it for the benefit of your readers. 

Imperial Oil Works, Manchester, 

December 31st, 1901. 


Henry M. WELLs. 


ELECTRIC LIGHTING IN SHOREDITCH. 


Sir,—I have read with much interest the comments in your 
issue of the 13th inst. upon the published accounts of the electric 
lighting and refuse destructor works in Shoreditch, the accounts 
showing an apparent ‘loss ” of over £3200 on the year’s working. 

As you are evidently interested in this matter, and as you 
appear to consider these accounts as reflecting upon the desirability 
of combining refuse destructors with electric lighting stations, | 
have thought it desirable to make inquiry from the officials at 
Shoreditch, who have been most courteous in giving information. 
I have now the pleasure of putting on record some facts and figures 
which I believe will be of interest both to yourself and to your 
readers, 

In the first place it must be remembered that the accounts 
represent the fourth yearly report upon the works in question, and 
that while in the earlier stages of the electric lighting station the 
very great bulk of the power required for the production of 
electricity was supplied by the destructor furnaces, a_ large 
portion of that power is now supplied by the combustion of 
coal, because the demand for electricity has so largely increased, 
whereas the quantity of refuse burnt remains practically station- 
ary. The results shown in the accounts in question have, there: 
fore, been less influenced by the combination of the destructor 
with the electric lighting works than the results shown in the 
previous reports. ‘The previous reports have in every instance 
shown a profit. If, then, there is now a loss shown, it cannot be 
due to the combination of the destructor with the electric lighting 
works, but rather to the fact that the destructor is now responsiblé 
for asmaller proportion of the power produced than it has ever been 
in the past. 





Result: Equal quantities of oil came out of both nozzles. 





this matter, and is worse than useless where its factors are assumed, 





In the third experiment the apparatus was exactly as in No, 


The apparent “loss” of £3265 odd, shown by the accounts, is 
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partly made up of interest and repayment of loans, amounting to 
£2206 on account of the Haggerston electric lighting station—a new 
station, which at the time of closing the accounts was not completed, 
and, indeed, even now has not been set to work, This £2206 is 
really a part of the — expenditure upon the new station, and 
certainly has no actual bearing upon the cost of supplying electricity 
from the old one. This, therefore, is not really a loss, and for the 
purposes of comparison should be deducted from the £3265 shown 
as “loss.” The effect of doing this will be to reduce the apparent 
loss to somewhere about £1060. F ‘ 

It has at various times been pointed out, and once in a letter 
from myself, which a a in your issue of October 20th, 1899, 
that the amount paid by the Sanitary Committee of Shoreditch to 
the Electric Lighting Commitice for dealing with their refuse was 
less by 1s. or 13d. per ton than the amount they previously 
paid for having it barged away, and that in this way the 
Vestry as a whole gained an amount of some £1100 or £1200 
not shown upon the face of the accounts, but which really remained 
in the pockets of the ratepayers instead of being paid out. This 
hidden source of profit still remains, the borough accounts being 
still made out as between the two Committees in the form originally 
adopted, and this amount would be more than sufficient to sweep 
away the remainder of the apparent loss. 

When comparing the accounts of this station, however, with 
those of private companies, it must be remembered that, in 
addition to the £2206 already spoken of as being paid on account 
of interest and repayment on loans in regard to the Haggerston 
electric lighting station, which has not yet been got to work, a 
further sum of £5372 has been paid out on account of interest and 
repayment of loans with regard to the older installation at 
Hoxton. No doubt a part of this payment might be rightly 
apportioned as providing for depreciation ; but the sum, as a 
whole, is far larger than would be usually taken for such a purpose, 
and there is little doubt that a private company might easily have 
provided out of this sum an amount of some two or three thousand 
pounds which could have been shown as profit. 

You rightly remark that the results of the year’s working have 
been very adversely affected in this case, as in others, by the 
increase in the price of coal, an increase which the authorities at 
Shoreditch preferred at the time not to meet by increasing the 
price of electricity to their customers. 

It has always been a matter of surprise to me that, in dealing 
with the accounts of this particular installation, most critics have 
looked only to the balance of profit or of loss at the year’s end, 
and have apparently thought very little about the interests of 
consumers, Whether of electric light or of electric power. The 
authorities at Shoreditch have, rightly or wrongly, considered 
that it was more to the interest of the district which they 
represent that light and power should be cheap, than that there 
should be a large amount of profit shown in their books at the 
yearsend. Light and power are useful in the industries of the 
district. To have them cheap affects the prosperity of these par- 
ticular industries, and the aim of the authorities has been to do all 
that they could to make the industries of the district prosperous. 
The result is seen by comparing the price charged for electricity at 
Shoreditch with the prices charged in other metropolitan districts. 
I give below a table, which may be found on page 206 of the 
Municipal Report of the Borough of Shoreditch, showing the 
relative prices charged to the public in various neighbouring dis 
tricts : 

Are rage Prices Obtained, 

Power 
(lowest price 

charged). 


London stations, Private supply. 






Hammersmith... .. .. .. .. 3:97 2-5 
Hampstead = ji 2-5 
Islington 5-33 3-5 
St. Pancras 4-48 3-0 
Shoreditch .. 3-18 1-5 
Charing Cross .. 4-16 2.0 
City of London.. .. HAT 2-0 
County of London .. 4-71 2-0 
St. James's Uo... .. 4-24 3-0 


Tt will be seen from this that the lowest charge for light—that at 
Hammersmith—is ?d. per unit more than at Shoreditch, and the 
next lowest—that of Charing Cross—is practically 1d. more ; 
while the charges in Hampstead, Islington, and the City of London 
are 2d. more. The charges for power are 4d. per unit less at 
Shoreditch than at any other metropolitan station given, and only 
one-half of what is charged at some other centres. 

As the amount of electricity sold for motive power amounts to 
nearly 670,000 units, an advance of 4d. per unit in the charge for 
this would add between £1300 and £1400 to the receipts, and yet 
with this addition the charge would still remain as low as that 
made by any neighbouring electric lighting station. If, instead of 
adding 4d. per unit to the charge, 14d. were added, bringing the 
charge per unit up to 3d.—while the neighbouring district of 
Islington charges 34d.—the receipts would be increased by over 
£4000. Over a million units of electricity have been sold for 
electric lighting. An advance of 1d. would increase the revenue 
by over £4000. An advance of 2d., which would make the charge 
about similar to that in Hampstead, Islington, and the City of 
London, would increase the revenue by considerably over £8000. 
With the addition of £4000 to the charges for motive power and 
£8000 to those for private lighting, making a total of £12,000, 
there would be no lack of profit on the Shoreditch enterprise, and 
yet the charges would still be lower than those in some neighbour- 
ing districts. 

The apparent loss is really due to the fact that the customers of 
the Borough of Shoreditch have been charged less than the 
customers of any other electric lighting stations. Any money 
which the Borough of Shoreditch may thus have failed to collect 
has actually gone to foster the prosperity of the district as a whole. 

I have stated above that the Shoreditch authorities believed 
that the best interests of their district were served by making 
electric light and electric power cheap. If we go a step further, 
and ask how it is that at the very start of their enterprise they 
were able to offer electricity to their constituents at prices so far 
below those being charged by old-established centres, their instant 
and unwavering reply is that the combination of the destructor 
with the electric lighting station enabled them to do this, and that 
without that combination they would have been quite unable to do 
it. They have studied this question earnestly and closely, because 
the interests of their district have been, in their judgment, greatly 
affected by it, and their belief in this respect is, therefore, well 
worthy of consideration. 

In referring to the Shoreditch installation, you speak of ‘‘ the 
exaggerated claims put forward for it in the earlier days.” Of 
course, such exaggerated statements may have been put forward 
by people who knew nothing about either the installation in 
question or refuse burning in general; but so far as those who 
were responsible for the installation are concerned, namely, Kin- 
caid, Waller and Manville, who were the engineers having general 
charge of the construction of the station, and my own firm, Man- 
love, Alliott and Co., Limited, who were more directly responsible 
for the destructor portion of the work, no claims were put forward 
which were not amply fulfilled in actual work. 

To sum up: First, the apparent loss of £3200 includes a sum of 

2200 which is not loss at all, but a part of the capital expendi- 
ture upon the new station not yet completed at Haggerston. 

Secondly, the balance of £1060 of apparent loss is more than 
covered by the £1100 or £1200 which represents the difference 
between the 2s. per ton paid by the Sanitary Committee to the 
electric lighting authority for dealing with their refuse and the 
3s. ld. which was previously paid by them for the barging it away. 

Thirdly, the accounts debit the borough not only with the 
amount for the repayment of the loans incurred for the purposes of 
the electric lighting station, but also with interest on the whole of 
the money which had been used for putting up that station. In 


this case, at any rate, that interest is certainly profit—to some 
one—on the capital employed in electric lighting. 








Fourthly, an advance of the prices charged for electricity to 
even the average of those charged in other neighbouring districts 
would add some £5000 or £6000 to the revenue; while £12,000 
could be added and the consumers still be paying less than they 
would have to pay in some other neighbouring districts. Such 
changes would convert the figures apparently indicating a loss into 
others showing an unusually large profit. 

I constantly find it necessary to draw attention to the fact that 
in an undertaking of this kind the whole of the capital expendi- 
ture is provided for by a loan, and that the owners of the loan 
capital must already have received the amount of interest—in 
other words, of profit on the use of their capital—which they have 
agreed upon as adequate before a single penny of profit can be 
shown in the accounts, JAMES B, ALLIOTT. 

Nottingham, December 28th, 1901. 


CONSUMPTION OF COAL IN LOCOMOTIVES. 


Sirn,—The anomally in coal consumption brought to notice by 
‘* Puzzled” in your issue of December 20th must come as a surprise 
to a great number who are interested in the saving of fuel. Never- 
theless, the particulars given give a fair idea of the great waste 
of fuel that now takes place. 

What appears to astonish ‘‘ Puzzled” most is the great disparity 
in coal consumption between two engines, both of which apparently 
are using the same volume of steam. Now, it is this great dis- 
parity that, gives a clue to the real cause, for it clearly shows that the 
quality of steam used by each has varied in other works—the engine 
using the most fuel has been using wetter steam. Excessive con- 
sumption of fuel is therefore brought about by, and varies accord- 
ing to, the amount of saturation in the steam. 

There is, to my way of thinking, such a wide stride between the 
maximum and minimum efficiency in the use of saturated steam 
that early steps should be taken to rectify matters. 

The maximum efficiency is probably attained when the work 
done does not overtax the boiler, when the steam contains the 
minimum of saturation, when the water is carried at a low level, 
the regulator partly open, only so that the steam is wire-drawn so 
as to reach the cylinders as dry as possible. 

The minimum efficiency is attained when the driver works his 
engine with the water out of sight in the gauge glass, the 
regulator well open, the steam pressure badly maintained, so that 
the steam is supersaturated. The climax 1s reached when the 
quantity of water passing out with the steam is so great that there 
is danger of knocking out the cylinder covers ; fortunately, this 
latter condition must be remedied, and the driver has to shut off 
steam entirely. 

Unfortunately, however, it is possible to work an engine under 
a very wasteful condition. This is when the saturation in the steam 
is, although excessive, yet not brought to the notice of the driver in 
the form of water passing out of the chimney. In most cases an 
expert driver knows when this condition exists by the rapid fall of 
water in the gauge glass, when he promptly partly closes the 
regulator to prevent the waste; an inexperienced driver, on the 
other hand, would put the injector to work to keep up the supply, 
necessitating extra heavy firing, and consequently a serious waste 
of fuel. 

As a rule, the limit of waste in water from a boiler can be fairly 
well gauged by the extra consumption in fuel. Increasing the 
capacity of a boiler and the addition of water-tubes makes no 
difference ; indeed, I rather lean to the idea that it aggravates the 
loss, for I believe they supply wetter steam. This may account for 
the smaller boiler being able to show up so favourable when doing 
light work. 

I need say nothing about bad firing nor the loss due to condensa- 
tion in the cylinders, for I believe there would be less heard of 
either in our text-books were dry steam used for all engines. 

** Puzzled ” may now agree with me that there is no mystery as 








remarkable that the consumption should vary from 5 to 100 per 
cent. The increased economy in coal consumption in stationary 
engine practice is due in the main to the use of superheated 
steam, and therefore goes a long way to support the fore- 
going remarks. 

There appears no reason why a superheater or steam drier 
should not be used on a locomotive. Personally, I view a boiler 
when tested beyond its working pressure and charged with water 
and steam of an unknown density with the greatest distrust, and 
would therefore design one to manufacture dry steam right off. 

Argaith, Dumbeck. JOHN RIEKIE. 


LARGE MINERAL WAGONS. 


Sir,—If ‘‘ Colliery Owner” wishes to avoid trouble, he had much 
better stick to his present ten-tonners. If there is:to be any 
alteration in the existing type of wagon, the parties whose place it 
is to make the first move are the dock and railway companies. It 
is useless for ‘‘ Colliery Owner” to load his coal on 40-ton wagons, 
if the dock companies’ staiths, the railway companies’ turntables 
and weighbridges, and the furnace owners’ wagon hoists, are not 
large and strong enough to accommodate them. ‘The capital invested 
in the existing appliances amounts to several millions of money, 
and in view of dwindling profit and a continually growing working 
expense account, I think that neither the railway nor the dock 
companies will readily consent to the scrapping of so much expen- 
sive stock. Until there are suitable appliances for dealing with 
the large wagons mentioned, it is absurd to put them on the rails. 
Even if ‘‘ Colliery Owner” should succeed in persuading the dock 
and furnace owners to alter their unloading appliances, he will have 
a far greater difficulty in converting his small customers. I can 
safely say that at the present time not more than 5 per cent. of 
the consignments of mineral] and other not carted traftic which are 
handed to railway companies require more than one truck for their 
conveyance. Retail coal dealers, foundrymen, builders, bakers, &c., 
have become soaccustomed toget their coal, bricks, lime, timber, flour, 
&c., in lots of ten, two, and four tons, that they would spring up 
in arms if any attempt were made to compel them to take delivery 
of their orders in 40-ton lots. I am certain that even the induce- 
ment of a reduction of 25 per cent. in railway freight would not 
appease them. In addition to this difficulty, there is the question 
of the delay in discharging the wagons. To obtain the full benefit 
of the economy arising out of the use of very large wagons, it is 
imperative that they shall be discharged and returned to the 
colliery the same day as they are placed in a berth; but retailers 
and the owners of small works and foundries think nothing of 
keeping a wagon about for three or four days before they clear it 
of its contents. The delay of larger wagons would, of course, be 
proportionately greater, and the loss to the owner of the trucks 
would be even more, owing to the larger amount of capital involved. 
Of course, someone will suggest the enforcing of demurrage, but it 
is not wise to create fresh causes of irritation between traders and 
their customers. D. Evans. 

114, Marion-street, Cardiff, 

December 28th, 1901. 


Sir,—What an obtuse individual your correspondent ‘ Colliery 
Owner ” must be, to be sure! Can he not see that if he will only 
sink a few thousands in the purchase of 30-ton wagons, and in 
altering his colliery ‘‘ fixings” to accommodate them, he will do 
the railway companies an immense amount of good? For they will 
then be able to move his coal heap at a cost of, say, one farthing 
per ton-mile instead of two, and as the freightage remains constant 
under all circumstances, the shareholders will get the benefit, and 
thus be able to buy more coal. The thing is so simple and so 
plain that your correspondent’s incessant query, ‘‘ Where does he 
come in?” seems absolutely needless. . Hence, possibly, Mr, Twin- 
berrow’s silence. 

Indeed, ‘‘Colliery Owner” must have neglected his technical 





education to ask such a question, for if he had got no further than 
Mr. Ackworth’s account of it, he would have learnt that traders 
are unreasonable and greedy in wanting to ‘*come in” at all ; and 
that the companies are the great dispensers appointed by Provi- 
dence and Act of Parliament to distribute blessings all round. He 
would also know that they have discovered a means of doing it 
without expense—at least to themselves. 

Let me implore ‘‘Colliery Owner,” then, toadopt a calmer frame 
of mind, and to endeavour to see how selfish it is for him to put 
his own personal interests before those of the nation—at least that 
part of it owning the stock of our great benefactors, the railway 
companies. S. H. 

Edinburgh, December 31st, 1901. 


Sir,—Referring to the correspondence re above, Mr. Twin- 
berrow claims very similar advantages for these wagons as were 
claimed some years ago for the large capacity tube-frame wagons 
which were built at Barrow ; and I have no doubt some of your 
readers will remember that an offer of a large order for such 
wagons was made, under conditions of a guarantee of saving of a 
certain percentage. But the offer was not accepted, and I do not 
think the letter containing that offer was ever replied to through 
your columns. Would Mr. ‘winberrow accept an order under 
such conditions—for this is the practical test of the question! 

Rotherham, January 6th. WAGON, 


THE STEAM MOTOR CAR. 


Sir,—In your article on ‘“‘The Steam Motor Car,” in your im- 
pression of the 20th inst., you apparently ignore the fact that the 
Serpollet steam motor carriage has been eminently successful in the 
land of its birth, viz., France. Of its progress and distribution in 
England I am unable to judge, but the fact that his Majesty King 
Edward is the possessor of one of these carriages shows sufficiently 
that this car should certainly not be left unmentioned in an article 
on the steam motor car in general. I am sure that you would very 
much interest your readers by giving a detailed description of this 
extremely interesting system of propulsion. I now, however, only 
wish to make a few remarks on the above article, which describes 
the locomobile car as the only serviceable steam carriage in the 
world. 

(1) I should say that the Serpollet car differs widely from any 
steam carriage I know of. 

(2) It is fitted with four horizontal cylinders. 

(3) It burns kerosene lamp oil. 

The above three points are stated by you, in above-mentioned 
article, not to be found in any successful car. Some advantages 
which the Serpollet car has over the ‘“‘ locomobile ” are :— 

(1) The feed-water is neither restricted to kind nor quality, as 
any scale which accumulates in the coils is blown out whenever con- 
venient, by letting the boiler blow through under full pressure— 
25 atmospheres, or 356 1b., per square inch. 

(2) When the car is standing or moving by the force of gravity 
or its own momentum all pressure is removed from the boiler. 

(3) The oil burnt in the burners is automatically regulated 
according to the quantity of steam required, being only just alight 
when the car is standing. It therefore follows that the cost of fuel 
is very low, a 6 horse-power carriage running 5 kilometres with 
1 litre of oil. I may further remark that the balancing of the 
engine—4 cylinders—is so perfect that a 6-cylinder engine of the 
same construction as the standard pattern, was driven at full speed 
while suspended from a chain and did not cause the chain to swing 
about. ‘The carriages climb hills of 1: 5. 

Now, you will say, How is it that this car is comparatively so little 
used? ‘The first reason is, without doubt, that the steam car used 
to be very bulky and altogether unfit for the public, and this 
opinion has continued to dwell among the public, as they rarely see 


to the great disparity in coal consumption, and that it is ‘not | # steam carriage except as a parcel’s delivery van or large omnibus. 


The second reason is that the steam car is perhaps slightly more 
complicated in its manipulation, and it requires a person who 
knows something of an engine, and will not work in the hands of 
a person who, like a great number of petrol motor car drivers, only 
know that if they turn handle A the car will move, and if they 
turn it back again it will stop. 

I hope that the above remarks may rectify the wrong impression 
which your article may have given about other light steam cars. 

CuHas. A. BRANTSEN,. 
Rhederoord Castle, De Steeg, Holland. 
December 22nd, 1901. 

[Can our correspondent give us the weight and cost of a Serpollet 
car to carry two persons. Maximum speed 20 miles an hour.—EbD. 
THE E.} 


TRAVEL IN AIR. 


Str,—In reading the article on the above-named subject which 
appeared in the issue of December 20th, it seems that the author, 
whilst treating the question of soaring, unfortunately leaves the 
matter in a somewhat unfinished and unsatisfactory state. It would 
be most interesting and very instructive if several of the salient 
and more important points were further gone into and simplified, 
especially that one arising out of the clever and extraordinary 
observation made on the feathers of the hawk, which leads us to 
believe that they are permeable to air to a greater or lesser 
degree dependent upon the will of the bird. This leads me to ask, 
Does not the feather, as described, fill a double purpose—acting 
actively and passively as the necessity arises: In other words, is the 
angle of the ‘‘ plates,” on the one hand, so governed that the resultant 
force of wind blowing and resistance offered is such as to bring 
about the rising or falling as required! And is it implied that the 
bird, when floating during the absence of wind, constantly and with 
very high frequency flaps or otherwise moves the small plates 
forming the integral parts of the feathers in such a manner as to 
bring about a state similar to that which man would find himself 
treading water to enable himself to keep afloat ! The case as it is left 
in were it possible for him to move his fingers and toes only when 
is very ambiguous, and a further explanation seems to be wanting, 
in order to make this very important and novel point quite 
clear. JOHN PLACE. 

December 30th, 1901. 

Sin, — Referring to the correspondence on ** Flight,” is it really 
true that large birds soar without movement of the wings ! 

Some years since a letter appeared in one of the photographic 
journals that a snapshot was taken of a large soaring bird follow- 
ing a steamship. On the pate being developed, the wings were not 
shown in the position seen by the eye, but were either depressed 
or raised—I forget which. As modern photographic shutters will 
work to hundredths of a second, it is perfectly possible to record a 
movement the eye cannot see. JOHN HENRY KNIGHT. 

Barfield, Farnham, January 4th. 


IN MACHINE TOOLS. 


S1r,—Many people wonder why British makers of machine tools 
are at present generally quiet, and I beg here to give my idea as 
below. I have gone carefully into the matter, and find one cause is 
as follows :— 

Germans and Americans have opened business in this country, 
and, I tind in many cases, this is because of the numerous cheap and 
rubbishing British makers ; these have, with the aid of ridiculous 
prices—cutting first-class makers out—been able to secure orders 
from our numerous British users, and the buyers have thus been 
caught, and, in many cases I know, they have classed the whole 
British makers as such, and have placed themselves in the foreign 
markets when buying. é 

I certainly think that if these cheap makers would go into a 
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better class of work, and prices accordingly, and make their motto 
quality and accuracy, we should, I think, keep a lot of the work 
which is yearly going to America and Germany, as users could then 
rely on first-class tools, 

Experience finds that a first-class British tool undoubtedly sur- 
passes the American for durability, strength, and maintenance of 
accuracy. Trusting that the British makers will manufacture such 
first-class tools, and thus enable the users to keeps business at 
home. BRITISH INTEREST. 

Keighley, January Ist. 





THE AUSTRALIAN TRANS-CONTINENTAL RAILWAY. 


Sir,—With regard to the project itself, certainly a trans-con- 
tinental railway has been only too long delayed ; indeed, one such 
line, that from Port Darwin to Brisbane, would have been built 
twenty years ago but for the influence of Archibald Forbes, who, 
while rightly pointing out the folly of handing over vast tracts of 
the national estate to a private syndic in order to induce them to 
build it—although it would be far better to have a railway on 
these terms than none at all—stopped short at the obvious corollary 
that the State should herself, by constructing the railway, obtain 
for the community the enormous increment in the value of the 
land it passed through. This plan, it is earnestly to be hoped, 
will be followed in the present case, as also that the line as suggested 
by your correspondent, be continued through New South Wales, 
where it would join the existing 4ft. 8hin. gauge system to Queens- 
land, otherwise its value as a means of quick communication 
between the extreme west and east will be greatly reduced. I 
have already given reasons—THE ENGINEER, January 4th, 1901— 
for holding that the 5ft. 3in., rather than the 4ft. 84in., gauge 


should be adopted, but either would be infinitely preferable to the | 


insane 3ft. Gin. lines, which, from motives of false economy, several 
of the Colonies have laid down. EvacusTes A, PHIPSON, 
151, Strand, London, W.C. 





HARBOURS AND WATERWAYS IN 1901. 


Srr,—Under the above heading in your issue of January 3rc> 
1902, referring to intended alterations at Goole, is a passage as 
follows :—‘* It is interesting to record the fact that during the past 
year the first sea-going steamer navigated the Aire and Calder 
Canal from Goole to Leeds,” &c. &c. 

In 1897 the s.s. Renown, built by Mr. H. Lean Hessle, and 
engined by myself, for Captain F. Wilkinson, Grimsby, began 
trading from Leeds and other West Riding towns, and has brought 
to Leeds the heaviest cargo of any steamer so far. The Renown 
is, I believe, trading at present from the Humber to East Coast 
ports, and occasionally to Leeds. F. T. HaRKER. 

Stockton-on-Tees, January 7th. 





MACHINE TOOLS FOR ELECTRIC PLANT REPAIR SHOPS. 


Sir,—There being now a large number of machines required for 
repair shops for electric generating plant, I should like to suggest 
to the parties whoare entrusted with the placing of the orders for the 
tools that it must be a short-sighted policy to buy any but high- 
class tools. I knew a central station engineer on one occasion decide 
in his own mind to have the best machine of its kind, but he had 
to submit to the Town Councillors’ allowance, which only permitted 
the purchase of a third-rate machine. How can accurate repair 
work be done on inaccurate machine tools ? 


January Ist. FIRST-CLASS, 








CATALOGUES. 





W. F. STaNLEY aND Company, Great Turnstile, Holborn.—Cata- 
logue F ; Surveying and drawing instruments. 

Cc. W. Hunt Company, West New Brighton, Staten Island, 
New York.—Catalogue 0117 of the Hunt steam hoisting engines. 

GENERAL ELeEctTrIc Company (1900), Limited, Queen Victoria- 
street, London.—Leaflet describing and illustrating telephones for 
electric traction systems. 

GLACIER ANTI-FRICTION METAL CoMPANY, Limited, 91, Queen 
Victoria-street, London.— Booklet containing a few tests and reports 
on this company’s production. 

Francis W. Brackett, Hythe Bridge Ironworks, Colchester.— 
Leafiet describing and giving sizes and particulars of belt-driven 
duplex single stage air compressors for all pressures up to 100 Ib. 

BaLDWIn Locomotive Works, Philadelphia, U.S.A. Record of 
recent construction, No. 30.—This number contains an address 
upon compound locomotives, delivered by Mr. S. M. Vauclain 
before the officers and employés of the Union Pacific Railway. 

Brown HOoIstiInG MacHINE Company, Cleveland, Ohio, U.S.A., 
and 39, Victoria-street, London.—Catalogue of locomotive coaling 
stations built on this company’s principle, which involves the use 
of no chain conveyors. The book is an admirable specimen of the 
best American catalogue practice. 

BaBcocK AND WILcOx, Limited, Farringdon-street, London.— 
Descriptive circulars of the turbine tube cleaner.—This device con- 
sists of a turbine operated by water power or air pressure, which 
works in ball bearings, and to which are attached four arms having 
steel cutter wheels at their extremities, 








ALMANACS, CALENDARS, &c. 





Tue Glacier Anti-Friction Metal Company, Limited, 91, Queen 
Victoria-street, E.C., has also produced a neat and useful calendar. 

Mr. HarrisoN AINswortu, Lena-gardens, Hammersmith, has 
se a monthly wall calendar with the dates clearly and 
egibly printed, 

A WALL calendar of the monthly tear-off pattern, with a rather 
startling but clever design, has been sent us by the London Draw- 
ing and Tracing Office, 98, Gray’s-inn-road, W.C. 

PECKETT AND Sons, Bristol, have sent us a nicely got up wall 
calendar on the back of which is given some highly useful informa- 
tion. The colonial postal rates, however, stand in need of 
revision. 

WE have received from Dorman, Long and Company, Limited, a 
neat little pocket diary for 1902. It contains, besides price list of 
the different sizes of wire drawn by the company, a collection of 
useful data, conversions, equivalents, &c. 

A SOMEWHAT novel design of wall calendar has ‘been introduced 
by Peirson and Company, of St. Dunstan’s-hill, London, in which 
a revolving disc with the dates clear'y printed upon it can be 
moved behind a hole in the calendar from day to day. 

ARCHITECTS’ AND SURVEYORS’ DIARY AND ALMANAC FoR 1902.— 
This is the twenty-first annual issue of this useful work. In 
addition to containing a caJendar and diary for the year the informa- 
tion given comprises all that is likely to be required by the 
professions for which it is intended. The legal information given 
in the book is particularly copious, the arrangement, editing, and 
typography and printing being alike worthy of high praise. 
Although not too massive, ample space is provided in the diary for 
notes, The workalsocontains lists of fellowsand associates of the Royal 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January Ist. 

THE stir in pig iron circles, especially Bessemer and basic iron, 
is threatening an upheaval before thirty days, which may manifest 
itself in an advance in prices of an average of +50 dol. e 
obstruction to deliveries is causing considerable inconvenience to 
consumers everywhere. Prompt deliveries are impossible. The 
Bessemer companies contemplate combining in the Mahoning and 
Shenango Valleys, where there are thirty furnaces at work, and 
efforts will be prosecuted until some sort of a unification will be 
brought about. Bessemer - producing capacity is becoming 
threateningly scanty. The rush for basic pig is also a phenomenon. 
Within a week meetings have been held in this city by certain 
capitalists whose attention has been directed to the critical condi- 
tion of the crude iron capacity of the country, but it is impossible 
at this writing to give more than currency to the rumour that 
additional Bessemer capacity is contemplated on a_ large 
scale. It is not known whether Mr. Carnegie will take any 
hand in the coming enlargement of steel-producing capacity. 
The presumption is that he will not, but will leave that 
matter to Mr. Schwab and to the United States Steel Corpora- 
tion, which has practically taken the responsibility of furnish- 
ing the United States with most of the iron and steel they will 
consume. There is a revival of rumours as to the organisation of 
the greater independent interests, both producers of raw and 
finished material, but their interests are so divergent, and the 
individuals are so desirous of their independence, that it is a ques- 
tion whether any working combination is feasible. The payment 
of enormous dividends this month is having a stimulating effect 
upon the organisation of new companies of various kinds, but 
stockbrokers are cautiously speaking of the character of the new 
enterprises coming to the surface. The impression prevails that it 
is practically impossible and improbable for the existing momentum 
of production to be long continued. The theory is advanced that 





| said on each side of this question. 





| been started to manufacture, buy, sell, mine, and transport, and 


| for slowing down. 


within twelve months evidences of a weakening tendency will 
develop themselves, and that then a contest will gradually arise 
| between the stronger and the weaker, and that the outcome will 
| be a curtailment of a great deal of producing capacity. It is very 
| easy to theorise in this way, as all past experiences afford ground- 
| work for drawing such conclusions. There are others, however, 
| who take a very different view of the situation, and who are act- 
ing upon their convictions, which are, in brief, that a consumptive 
| capacity of iron and steel products, as well as of machinery, has 
| developed throughout the world to such proportions that all exist- 
| ing and contemplated capacity will be unable to supply the 
| demands of the next two or three years. There is a great deal to be 

The buying of steel has been 
continued right straight along, the holidays furnishing no reason 
Consumers of the furnace and mill products 
everywhere seem bent on obtaining all the supplies they can pos- 
sibly get contracted for. 

This course stimulates the advancing tendency, but considering 
the pressure, the actual advances have been remarkably few. 
Plates, shapes, sheets, bars, skelp, all rule high and firm. The 
steel rail mills have very little capacity for next year to provide for, 
and if the inquiries which have been presented to the market since 
the lst of December mean anything, and assume the shape of orders 
during January, as they probably will, there will be very little 
capacity left after February 1st in the steel rail mills of the United 
States. 

The next interesting feature will be the anticipated developments 
from the new enterprise that have taken organised shape through 
incorporation during the past three months. Several hundred 
organisations, involving millions of dollars each in many cases, have 


it is presumable that they will be on the market between now and 
April lst for supplies. What effect this unknown demand will have 
on the situation cannot be more than guessed at at the present 
time. 





TRADE AND BUSINESS ANNOUNCEMENTS. 





MAN)’s PatENT STEAM CarT AND WacGon Company, Limited, 
has removed from Canning Works, Dewsbury-road, into new 
works, Pepper-road Works, Hunslet, Leeds, 

Mr. ANDREW JOHNSTON, M. Inst. C.E., M. Inst. Min. Eng., 
formerly Railway Commissioner to the Queensland Government, 
and late Technical Manager to the Rio Tinto Copper Company, has 
now commenced private practice at 5, Westminster Palace-gardens, 
Artillery-row, Westminster. Mr. Johnston was one of the eight 
gentlemen selected by the London County Council for the position 
of engineer. 

WE are requested to announce that Mr. T. Bernard Hall, A.M. 
Inst. C.E., M.I.M.E., 119, Colmore-row, Birmingham, consulting 
engineer to the King’s Norton Union, and Birmingham Board of 
Guardians, has taken into partnership Mr. Lawrence A. Jones, who 
was for some years his principal assistant, and who, during the last 
three years, has been engaged in Westminster upon important 
works. The business will in future be continued under the style of 
‘*T, Bernard Hall and Jones.” 

WE are informed that the Desrumaux Water Softening 
Company, of 5, Queen Victoria-street, London, has received from 
the British Thomson-Houston Company a contract for the water- 
softening apparatus required in connection with the Great Northern 
and City Railway scheme. The plant is to treat 8500 gallons per 
hour of Regent’s Canal water, and to be erected at the new 
generating station at Poole-street, New North-road, London. The 
British Thomson-Houston Company has also placed with the 
Desrumaux Company a further order for water-softening apparatus 
for the Chatham Tramways scheme. 


WE learn that Mr. James R. Thomsvun has accepted the position 





of London representative of the Clyde Shipbuilding and Engi- 
neering Company, Limited, whose London offices are at 344, 
Mansion House-chambers, 11, Queen Victoria-street, E.C. Mr. 
Thomson constructed and organised the famous works at Clydebank 
for the firm of J. and G. Thomson, of which his father was the 
founder, and was subsequently for a long period of years the | 
managing director, when many Atlantic liners and British and 
foreign warships were constructed, and only retired shortly 
before the concern was taken over by John Brown and Co., Limited, | 
of Sheffield. 








LAUNCHES AND TRIAL TRIPS. 





Iris, steel screw cargo steamer ; built by, Laxevaags Engineer- 
ing and Shipbuilding Company, Bergen ; to the order of, Mr. C. 
Konow, Bergen ; dimensions, 256ft., 36ft., by 19ft.; engines, triple- | 
expansion, 17}in., 29in., 48in., by 33in., pressure 1751b.; mean | 





speed of 10} knots ; trial trip, December 21st. 

Haris, steel cargo steamer ; built by, R. Craggs and Sons; to | 
the order of, Messrs. Renck and Hessenmuller, Harburg ; dimen- 
sions, 374ft., 48ft., by 30ft. 85in.; to carry, 7000 tons deadweight ; 
engines, triple-expansion, 25in., 40in., 68in., by 48in., pressure 


' 180 Ib.; constructed by, Richardsons, Westgarth and Co,; vessel of | 


Institute of British Architects, Surveyors’ Institution, Institution | 


of Civil Engineers, Society of Architects, Auctioneers’ Institute, 
&c. &c., and at the moderate price at which it is published should 
command a large sale. The publishers are Waterlow Brothers and 


Layton, Limited, Birchin-lane, London. 


spar deck type ; launch, December 28th. 

THISTLEDHU, single deck steamer ;_ built by, Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of, the Albyn | 
Line, Limited ; dimensions, 360ft., 47ft. 9in., by 30ft. 24in.; engines, | 
triple-expansion, 25in., 40in., 67in., by 45in., pressure 165 1b.; | 
constructed by, Richardsons, Westgarth and Co., Limited ; mean | 
speed, 11 knots ; trial trip, December 30th. { 


| this week. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From ovr own Correspondent.) 


A Farr business in engineering material was transacted at tho 
January quarterly meeting of the Midland iron trade, which was 
held at Birmingham to-day—Thursday. Consumers wherever possi- 
ble have adopted a waiting policy for some time past and seem now 
desirous of getting supplies. Alfred Hickman, Limited, of the 
Staffordshire Steel and Ingot Ironworks, quoted their soft stee] 
as follows :—Angles, £5 15s., tees, £6 2s. 6d.; flats, £6; plates, 
£6 10s. to £7 ; and rounds and squares, £6 10s. to £8 10s. Mild 
steel bars of Midland production are quoted about 30s. below the 
January quarterly meetings of a year ago, plates £1, and girders 
and angles £2. 

The demand for best iron for heavy forging work is good, the 
cable and anchor makers being satisfactory customers. The Earl 
of Dudley’s Round Oak Works, Limited, Brierley Hill, quoted this 
afternoon as follows :—Hurst crown rounds, squares, and flats, £8 ; 
ditto, best, £8 10s.; ditto, double best, £9; Lcerown, W.R.O. bars, 
£9 2s, bd.; ditto, best, £10 10s.; ditto, double best, £12 ; and ditto, 
treble best, £14. Angles were 5s. extra, and tees 15s. extra. 

Marked bars are quoted by the Marked Bar Association £8 10s., 
and although the Unmarked Bar Association have for some time 
past been quoting £7, yet £6 10s, to £6 12s. 6d. is the top price, 
whilst some qualities can be procured at £6 5s. Finished iron. 
makers complain that although forge coal is 3s. or 4s. below the 
prices of the last trade boom, yet that it is still a good deal above 
a normal level. Hoops are quoted £7 10s., nail rod and rivet iron 
is £7 5s. to £7 10s., and plain sheets are quoted—singles £7 5s. to 
£7 7s. 6d.; doubles, £7 7s. 6d. to £7 10s.; and trebles £8 to 
£8 2s. 6d. Compared with the September quarterly meeting 
marked bars are unchanged, but unmarked bars are easier to pur- 
chase by about 10s. Marked bars are £1 down on the January 
quarterly meeting of a year ago, and unmarked bars are down to 
the same extent, for the former were then quoted £9 10s. and the 
latter £8 

Galvanised iron manufacturers this afternoon quoted £11 f.o.b, 
Liverpool—which is 5s. or 10s. lower than in the summer~ and 
expressed satisfaction that the shipments for the year 1901 should 
have exceeded a quarter of a million tons. The exact total is 
250,287 tons, or 3110 tons better than a year ago, and 12,274 tons 
better than two years back. Owing to lower prices, however, the 
value of the shipments have declined, the £3,194,025 of 1901 
being below the preceding year by £594,368. The figures as to 
quantity show the following cases of improvement on the year: 
Germany, from 2437 tons to 3802 tons ; Philippine Islands, from 
3052 tons to 3824 tons; Uruguay, from 2688 tons to 3702 tons; 
Canada, from 3628 tons to 7416 tons ; India, from 48,418 tons to 
51,180 tons; and South Africa, from 22,521 tons to 30,019 tons, 
The increase in the last-named market is considered to be par- 
ticularly gratifying, and a further large demand is anticipated 
before long. 

The average selling prices of iron over the past twelve months, 
ascertained for the purposes of the Midland Iron Trade Wages 
Board, has been as follows :—January and February, £7 19s. 0-42d., 
decrease £1 1s. 7-32d., wages decreased 1s. per ton to 9s, tid.; 
March and April, £7 7s. 8-17d., decrease lls. 4-25d., wages 
reduced 6d., to 9s. perton; May and June, £6 19s. 2-55d., decrease 
8s. 5-62d., wages unaltered; July and August, £6 17s. 0-45d., 
decrease 2s, 2-07d., wages reduced 6d., to 8s. 6d. per ton ; Septein- 
ber and October, £6 18s. 0-88d., increase 1s. 0-40d., wages un- 
altered. To arrive at the alterations in wages which have been 
made during the year, however, it is necessary to include a reduc- 
tion of 7d., which came into operation in February in consequence 
of a reduction of 14s. 4-75d., shown by the average selling price fcr 
November and December, 1900. From the foregoing it will be 
seen that for practically the first six months of the year prices 
steadily declined. In the first two months alone a reduction of 
£1 1s. 7-32d. was shown in the average selling price, and again-in 
May a decline appeared of 11s. 4d. in the average for March and 
April. These figures, together with those for November and 
December, 1900, carried with them reductions in wages amounting 
to 224 per cent. 

It is very suggestive that at the beginning of last year this 
district was suffering from foreign competition quite as severe as 
now. American steel, and German and Belgian iron and steel, were 
being sbipped into Staffordshire in considerable quantities at 
prices much below the £5 10s. which was ruling for native Bessemer 
filets, or the £8 which was the Association price for unmarked 
Local consumers were unable to cope with this competition 
because of the heavy cost of production. Ironworkers’ wages were 
at the maximum known for some years. Coal was dearer than it 
had been since the early seventies, and every other commodity used 
in connection with the manufacture of iron was correspondingly 
inflated. Belgian bars were selling at less than £6 per ton, delivered 
Staffordshire. 

Compared with the previous quarterly meeting three months ago, 
cinder forge pig iron showed to-day a reduction of about 1Is., but 
all other descriptions have maintained their prices, and here and 
there an advance of 1s. is noticeable with regard to Midland descrip- 
tions. Staffordshire cinder forge pig is 8s. or 9s, per ton easier 
than a year ago, whilst part-mines have declined 7s. to 9s. per ton 
and all-mines 7s. Alfred Hickman, Limited, Spring Vale Furnaces, 
Wolverhampton, quoted their pig iron as follows :—S. V.H. hydrates, 
No. 1, 65s. per ton; No. 2, 64s.; No. 3, 63s.; grey forge, 60s.; 
B.M.F., all-mine, No. 1, 60s.; No. 2, 59s.; No. 3, 58s.; grey forge, 
55s.; common, No. 1, 55s. Ordinary Staffordshire cinder forge was 
quoted this afternoon, 47s. 6d. to 48s, 6d.; part-mine, 51s. to 53s.; 
all-mine, 55s. to 60s.; best ditto, 75s. to 80s.; and cold blast, 9s. 
to 100s. A moderate inquiry was experienced for Midland descrip- 
tions, Northamptons being quoted 51s. to 52s. 6d., Derbyshire 
52s. to 53s., and Lincolnshire 53s. 6d. to 54s. 

An outlay of £250,000 is contemplated by Wolverhampton for 
new water supply, and the necessary meeting of owners and rate- 
payers to sanction the promotion of a Bill in Parliament was held 
The new scheme of laying down pumping plant at 
Hilton and Stapleford, together with tramway and reservoirs, will 
cost £149,000, and for new mains and other works £101,000 will be 
required, 





iron. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Although here and there moderate inquiries are 
coming forward, it is exceptional where these result in actual 
transactions of any moment, and only the slowest sort of market 
continues the general report. The Manchester Iron Exchange 
meeting on Tuesday was fairly well attended, but the attendance 
was altogether out of proportion with the weight of actual busines* 
passing through. In pig iron buying is still restricted to the 
smallest possible dimensions, and makers’ quoted rates, which are 
to a large extent practically out of the market, scarcely afford a 
reliable index of the prices at which business is being cut for by 
outside sellers. For Lancashire foundry makers’ quotations remain 
57s. 6d., less 24; Lincolnshire, 49s. 6d. net, delivered here, but 
there are ready sellers of Lincolnshire at 48s. 6d., and transactions 
are reported under even this figure. Forge qualities, supplies of 
which continue rather scarce, are firmly held at 51s. 6d., less 22; 
Lancashire ; and 50s. 2d. net, Lincolnshire, delivered Warrington. 

Middlesbrough is steady at something like 51s. 10d. net, prompt 
delivery by rail Manchester. There has been selling at consider- 
ably below this figure recently, which would seem not to have been 
covered, as not a few forward inquiries are on the market from 
merchants at about 50s. 10d. to 51s, net, which, however, are 
scarcely meeting with acceptance. _As reported last week, the 
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restricted output may tend to harden prices, and certainly the 
very low quotations of a few weeks back would seem to have dis- 
appeared from the market, In Scotch iron there is still a wide 
margin between Eglinton and Glengarnock ; the former brand, 
delivered Manchester docks, might be bought at 57s.; but for 
Glengarnock, 598, 6d. net represents about the minimum quota- 
tion, with a disinclination to book forward at current rates. 

In the finished iron trade a weak tone prevails, and at current 
prices buyers are not disposed to place out any orders they can 
possibly hold back. There is low cutting in the open market to 
get hold of business, and bars are reported to be offering to con- 
sumers at £65s., with makers’ quotations ranging from £6 7s. 6d. 
to £6 10s. Lancashire, and North Staffordshire quoted £6 15s, 
delivered here. Sheets are anything but strong at about £8. The 
associated hoop makers still quote £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, delivered here, and 2s, 6d. less for shipment. 
Although these figures are difficult to get, manufacturers are not 
prepared to make the large reduction which would be necessary to 
meet successfully the present pre pei of Germany, and they 
prefer to go on with such home trade as they can get at the current 
association rates, 

Business in the steel trade still drags on very slowly, inquiries 
coming on the market being mostly for very small quantities, and 
even these cut for at exceedingly low figures. Hematitesare weak, 
and for anything like a moderate order it would be difficult to say 
what price would be taken, On small parcels put through 65s. to 
65s. 6d. net, delivered Manchester, would perhaps represent an 
average basis. Some fair American inquiries have been stirring ; 
these, however, are regarded as not representing actual business, 
but merely with a view of ascertaining the price ruling here, quota- 
tions given in response to these inquiries having failed to bring for- 
ward any transactions, or even elicit counter offers, Local-made 
steel billets are still quoted £4 15s, net Warrington and £4 16s, 3d. 
Manchester. Finished steel prices are irregular. Steel bars range 
from £6 7s. 6d, and £6 10s. upwards ; common steel plates average 
£6 12s. 6d.; with outside sellers of boiler places at £7 to £7 5s., 
although the associated makers still quote £7 10s., less 24, delivered 
here. 

In the engineering trades, with works only resuming operations 
during the past week after the holiday stoppages, there is little or 
nothing of any special moment to report. The situation scarcely, 
however, shows any appreciable improvement. A _ continued 
shrinkage as regards the weight of new work coming forward is 
the most noticeable feature of the trade, and where new orders are 
to be got the general complaint is that prices have to be cut so 
excessively low as to leave little or no margin of profit. That there 
is a good deal of work to be given out is the opinion in most 
quarters, but with respect to this the question of price will, in view of 
the present high rate of wages and cost of production generally, 
together with the increasing keenness of foreign competition, 
probably prove a matter of most serious concern. 

The members of the Amalgamated Society of Engineers, the Steam 
Engine Makers’ Society, and the United Machine Workers’ Associa- 
tion, are during the present month taking a vote on the revised 
terms of agreement drawn up at the recent conference between 
representatives of the Engineering Employers’ Federation and the 
trade union societies. In a circular issued by the secretaries of 
the three organisations named it is stated that the new terms are 
not what they had a right to expect, but are an improvement on 
the old conditions, and they consequently recommend the accept- 
ance of the revised agreement, which, if adopted, will affect over 
100,000 men. During an interview with a prominent official of the 
Amalgamated Society of Engineers, he expressed the opinion that 
any improvement in the terms was mainly in the way of phraseology, 
and the only points in which the men had really gained anything 
were that conferences, with a view of avoiding disputes, could be 
more easily arranged, and a slight modification of the original 
terms on the machine question. He thought the revised terms 
would be accepted in the total vote, but there would be some 
opposition in Manchester, and the majority would not be so large 
as was in some quarters expected. 

When the yo ner Society of Engineers recently revised 
their rules to admit machine workers to their ranks, I anticipated 
this would be more than likely to involve the United Machine 
Workers’ Association, and a vote of the members of this organisa- 
tion has just been taken on the question whether negotiations 
should be entered into with the Amalgamated Society of Engineers 
with a view of ascertaining upon what terms amalgamation could 
be effected. This has resulted in a large majority against the open- 
ing of negotiations, the members being 702 for and 1358 against 
the proposal. The Association has about 4000 members, and about 
514 per cent. took part in the vote. 

The other day I was through the new warehouses recently com- 
pleted by C. C. Dunkerley, Limited, of Manchester, and as these are 
undoubtedly the largest iron and steel stores in the provinces, and 
have been designed throughout on modern lines to meet the present 
requirements of trade, a few details may be interesting. These 
new warehouses, where a stock of fully 5000 tons of manufactured 
iron and steel is kept constantly on hand, comprise steel joist and 
girder warehouse, bar iron and steel warehouse, packing hoop ware- 
house, and riveting shop, together with offices, men’s dining rooms, 
stables, kc. The joist and girder warehouse consists of two large 
bays, each 260ft. long by 66ft. wide. Each bay is fitted with a 5-ton 
electric overhead travelling crane, and the stock is so arranged that 
the crane can immediately lift any joist or girder of any given length 
and section, Alongside, and in connection, is the riveting depart- 
ment, also equipped with a 5-ton electrical crane, and provided with 
a complete plant of modern tools for constructive work. These com- 
prise sawing, punching, shearing, and drilling machines, of the latest 
type, all driven by electric motors, and a powerful hydraulic riveter, 
so that orders for all classes of riveted and compound girders, 
stanchions, &c., can be"promptly executed. The bar iron and 
steel warehouse consists of two bays, each 35ft. span, with a 
smaller bay in between, covering the roadway, and a special feature 
is made of the way in which all the different sizes of the large and 
varied stock are stored in rotation. Adjoining isthe packing hoop 
department, where a large stock of all standard sizes and lengths 
of iron and steel and bale hoops, both plain and painted, is stored. 
This department is also fitted with special machinery driven by a 
gas engine for painting, punching, and shearing hoops. Over the 
hoop department are the offices, which are of modern construction, 
lighted throughout by electricity, and in telephonic communica- 
tion with all departments. 


In the coal trade the holiday stoppages of the pits have been got | 


over satisfactorily, and collieries generally have not experienced 
any serious difficulty in keeping up with requirements of customers. 
Stocks have, of course, been considerably drawn upon during the 
past week or so, but there has 
although many of the collieries are, perhaps, still in arrears with 
deliveries on account of extra orders, with the pits now again in 
full operation the output is proving ample to meet present 
demands. Prices for all descriptions of fuel are firm at quoted 
rates, but the holiday stoppages, and consequent restricted produc- 


tion, have not brought about any real hardening upon the rates | } 


ruling last month. For house-fire qualities the demand is 
moderately brisk ; with the return of milder weather there is, 
however, no pressure for supplies, and the output is quite adequate 
to meet requirements. 

A fairly brisk demand continues to be reported for the lower 
qualities of round coal, which are still moving away freely for 
common house-fire consumption and for gas-making purposes, 
with also'an active inquiry kept up for shipment. As a result 
there are no plentiful supplies of common round coal on the 
market, and prices were strong at the slightly better rates which 
have been ruling for some time past. At the pit mouth good 
qualities of steam and forge coals average 9s. to 9s. 6d. per ton, 
whilst for shipment 10s. 6d. to 11s, is got readily for good steam 
coals, delivered Merse rts. A further indication of the 


improved position of this class of fuel is furnished by the fact that 
one of the railway companies, in renewing contracts for locomotive 





n no scarcity of fuel, and | 


fuel, has had to pay an advance on the reduced rates which were 
taken last year; but whether this will have any appreciable effect 
on the renewal of the other large contracts when they come forward 
later on is more than doubtful. 

Engine classes of fuel are also maintaining the improvement 
which has been noticeable of late, The better qualities of slack 
continue in somewhat pressing demand, and with supplies not at 
all over plentiful—in fact, rather short at some of the collieries, and 
less pressure of surplus — from other districts—Lancashire 
coalowners have no difficulty in holding to 7s. to 7s. 6d. as their 
average pit prices. The lower qualities of slack are perhaps not in 
quite so strong a position, but these are not nearly so much a drug 
on the market as they have been, and it is only very inferior sorts 
that are to be bought under 5s, 6d. to 6s. at the pit. 

For coke there is a fairly good inquiry, and prices are main- 
tained at late rates, averaging 13s. to 14s. for best washed Lanca- 
shire furnace cokes, and 22s. to 24s. best foundry cokes, at the 
ovens, 

The coal shipments through the Manchester Ship Canal at 

-artington and Cadishead have during the past twelve months 
aggregated about 370,000 tons. This is above the annual average 
since the canal was opened, but considerably below the trade done 
in 1900, when nearly half a million tons were shipped. The year, 
however, taking it all through, has been considered satisfactory, 
and there are hopeful anticipations as to the future. 

Barrow.—There is practically no change to note in the hematite 
pig iron trade. The market is steady, but there are no depressing 
influences at work, and makers are fairly well employed, although 
during the past week or two they have not booked many orders ; 
for the most part, however, they are well sold forward. Makers 
who have no steel works are not so well off for orders as those who 
have. Prices are very steady, and makers sti]l quote 58s. 6d. to 
61s. for mixed Bessemer numbers net f.o.b. Warrant ore is at 
55s. 9d. net cash sellers. Stocks are steady, but they show a slight 
reduction since the beginning of the year, and do not quite repre- 
sent 15,000 tons. There are 37 furnaces in blast, compared with 
36 in the corresponding week of last year. 

Iron ore is quiet, and there is not much volume of business 
doing. Better classes of iron ore find a fairly good market at 
lls. 6d. per ton, but lower grade qualities are very quiet indeed. 
Largeimportationsare still being made of foreign ores, and about half 
the tonnage of ore smelted in the district is now obtained from 
foreign sources, yet one or two good finds of metal are reported in 
Furness, and there are good prospects of iron ore developments in 
the Egremont district of West Cumberland. 

The steel trade is very fairly employed. The mills commenced 
work this week after the holidays, and there are all round indica- 
tions of considerable activity ; but at the moment there is a very 
quiet business in ship and boiler plates, and in heavy and light 
steel castings, and it is not thought probable much activity will 
ensue in these branches of trade until new life is imported into the 
shipbuilding trade. There is, however, a good demand for steel 
rails and for trataway sections, and prices are very firm, orders in 
the meantime being very well held. 

Shipbuilders are still without new orders, but they are tendering 
for important new work, including Admiralty contracts for battle- 
| ships, cruisers, and smaller craft, and as the yard of Vickers, 

Sons, and Maxim, is at the moment very short of work, it is 
| expected they will be able to secure some of the new tonnage which 
| is coming out. 

The coal and coke trades are very quiet, and the run of trade is 
slow, prices being low and at steady rates. 

Shipping is quiet, and exports of iron and steel are low in com- 
parison with the position on the corresponding week of last year. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


As we anticipated, the attempt to limit holidays to two days’ 
stoppage in each week was not successful in the South Yorkshire 
coalfield. Work was not generally resumed until the Thursday 
following the New Year, and this, of course, had the effect of 
causing a larger demand from those who had not provided against 
it. There was no serious inconvenience, however, for consumers had 
pretty well anticipated what the miners would do, and had 
obtained adequate stocks in advance. In some instances orders 
for house coal could not be met, but there was no trouble in meet- 
ing the requirements of other customers. The prolonged stoppage 
has naturally tended to stiffen trade since busi re-c¢ d 
| A very good demand is reported for the London market, through 
merchants’ stocks showing signs of exhaustion. A fall in prices 
was looked for after the New Year, but as yet former quotations 
are fairly maintained. Best Silkstones still fetch from 13s. 6d. to 
14s. per ton, Barnsley house 12s, 6d. to 13s. per ton, nuts from 
lls. per ton. In steam coal there was an unusually large demand 
upon the district pits, owing to the disputes which had restricted the 
output. With thecloseof these troubles, requirementsareagain mode- 
rate, and are easily met by the weight putuponthe market. Barnsley 
hards continue to be quoted at 9s. 6d. to 10s. per ton. With 
the turn of the year, gas coal is in less pressing request, but the 
change is not sufficiently acute to cause any drop in prices. 
Manufacturing fuel is in abundant demand, and a quiet trade 
is reported in coke. 

Mr. James F, Hope, M.P., whose Brightside constituents are 
largely dependent on the military trades, has been in communica- 
tion with the Secretary of the Admiralty with regard to the 
slackness in the armour plate industry. Mr. Hope wrote on behalf 
of the working men and their families, stating that it would relieve 
a load of care in many minds if the Secretary were in a position to 
state that the present dearth of employment is not likely to be of 
long duration, and indicated no change of policy in the Admiralty. 
Mr. H. O. Arnold-Forster, M.P., in his reply intimated that the 
dearth of orders was not the result of any change of policy on the 
a of the Admiralty. ‘‘I assure you,” he said, ‘‘ that there has 
been no such change, The Admiralty are well aware of the fact 
that owing to the greater part of the orders given to Sheffield 
manufacturers for armour for new ships under construction having 
been completed, there has been a slackness of work in the factories. 
It is impossible in all cases to avoid the inconvenience which 
inevitably arises from such a cause. The interests of the Navy are 
| paramount, and the orders given for any class of material must at 

all times be dictated by the absolute needs of the building pro- 
| gramme.” Mr. Arnold-Forster added that at the same time it was 
| desirable to keep the Sheffield armour-making firms in as full work 
‘fas is compatible with the interests of the service,” and he was 
| glad to be able to inform Mr. Hope that in the present instance it 
| had been found possible to issue further tenders for armour likely 
| to be required at acomparatively early date. It is understood that 
this armour will be for the three new battleships and six armoured 
cruisers which form the chief items in the naval programme for the 
resent financial year. Of these battleships, two are to be contrac- 
| ted for atonce. They will be of 16,500 tons, and when constructed, 
the most powerfully armed in the British Navy, with heavier armour 
| more widely distributed than on any warship afloat. The orders 
| for casemates referred to last week are for immediate delivery. 
|They are intended for H.M.S. Resolution and Centurion, two 
| battleships, and the first-class cruiser Terror, these three vessels 
| having formed part of the previous naval programme. The 
orders, as usual, have been divided betwixt the three Sheffield 
firms. 
| In the iron and steel trades the New Year opened in a somewhat 
| unsett'ed and unsatisfactory condition, more particularly as 
| regards prices. Derbyshire irons are scarce, and Derbyshire iron- 
| masters have therefore been able to maintain their quotations, 
until they stand a little higher than local brands. pri worries pig 
iron is also at a higher figure than Yorkshire. In hematites there 
is no change to report, but an improvement in yalue is certain to 











take place whenever the heavy Government contracts looked for 
within a month or so are placed. In steel the best business 
is doing in Bessemer and Siemens. In these departments 
greater activity is looked for when Government orders begin to 
our in. At present consumers are only providing for immediate 
needs. 

In the general trades of the city there is very little change to 
report, far, both in the heavy and lightindustries, the New Year 
has opened but indifferently, and many bands are likely to be out 
of employment for a considerable time yet in the heavy trades. 
The demand for electrical forgings and castings has encouraged 
more firms to enter keenly into competition, with the result that 
the manufacturers who were the first to take up this new trade are 
not doing quite so well. The chief demand at present is for 
requisites for electrical traction for tramways, more particularly in 
crossings, points, and other similar specialities. In the lighter 
trades, attention is being called to the practice of sending Americen 
silver to England to receive the British hall mark, which makes tke 
American ware more saleable in foreign and colonial markets. It is 
urged that the Government should impose a special fee for this 
privilege, but a more drastic proposal is that no American or 
other foreign-made silver should. have stamped upon it the British 
hall mark in any circumstances. The only purpose for which that 
hall mark is obtained is to make the purchaser believe that he is 
buying British silver ware, and this, it is pretty freely admitted, is 
not a desirable practice to officially encourage. A gold assay for 
Sheffield has long been unsuccessfully agitated for. There is now 
more prospectsof its being obtained, as the Sheffield City Council, on 
the motion of the Lord Mayor, passed a resolution on the 8th inst., 
requesting the Board of Trade to establish an assay for gold in the 
city. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market is exhibiting better features with the advent 
of the New Year, and certainly the business of the current week 
has been encouraging, while the tone has become more sanguine 
than it has been for several weeks ; in fact, a good many traders 
now think that the worst of prices has been reached so far as 
regards Cleveland pig iron. The steadiness of prices over the 
holidays, the good shipments, and the smallness of the increase in 
stocks have rather surprised buyers, and shown them that trade 
after all has not been so bad as was represented last month. The 
slackest period of the year is now nearly over, and the fact that it 
has been so well tided over strengthens the position of sellers. 
Deliveries of pig iron to local and inland works during the last 
fortnight have been very small; but they have been good on 
export account, more especially since this month came in. Up to 
Wednesday night 24,205 tons had been shipped from the Cleveland 
district, as compared with 20,336 tons in DecemBer, and 7640 tons 
in the corresponding month of last year. Moreover, the exports 
this month are considerably in excess of those of January, 1900, 
when trade was in a prosperous condition. Since the month 
opened only 1323 tons have been added to the stock of Cleveland 
pig iron in Connal’s public warrant stores, which is less than might 

ave been expected. 

The market is also favourably influenced by the report that 
several furnaces are likely to be stopped, and in the case of the 
Cargo Fleet Iron Company the blowing out of furnaces is definitely 
decided upon. This will be beneficial to the trade in two ways, as 
by diminishing the supply of pig iron its value will probably be 
improved, and at the same time the lessening of the number of 
furnaces in operation will reduce the demand for coke, and the 
price will become easier, and some diminution in the cost of coke 
is very much needed, for when makers can only get between 43s. 
and 44s. for their No. 3 Cleveland pig iron they cannot afford to 
give 16s. 9d. per ton for their coke, yet that is the least that 
manufacturers will accept for medium furnace coke, not only for 
prompt delivery, but also for delivery over the current quarter. 
Some of this week’s improvement in the iron market is due to the 
reports received from the United States of the flourishing condition 
of the iron and steel industries, which can hardly fail to be reflected 
over here. On the whole, therefore, there is reason for the more 
hopeful tone that has appeared this week. 

Cleveland warrants have risen 6d. per ton since the New Year 
opened, sellers having put up their price to 43s. 9d. cash, which is 
over 1s. per ton more than the minimum of the price last month, 
which was the minimum reported for several years. Makers have 
raised their price of No. 3 Cleveland G.M.B. pig iron to 43s. 9d. 
per ton for early f.o.b. delivery, and neither they nor second hands 
are prepared to accept less, There was no yielding of prices in the 
holidays, which was a good feature, and the advance this week has 
brought consumers more freely into the market. No. 4 foundry 
has been raised to 43s. 3d., and grey forge is steady at that figure 
also, notwithstanding that stocks have increased during the holi- 
days. 

With respect to the stoppage of the Cargo Fleet Ironworks, 
Middlesbrough, this will take place at the end of the month. It 
has been contemplated for some time, as the firm have not been 
accepting orders for forward execution. The works consist of five 
blast furnaces, of which four are usually in operation producing ordi- 
nary Cleveland pig iron, but latterly only two have been at work. 
The works will be idle for an indefinite period ; in fact, they will 
not be re-started until they are remodelled and brought thoroughly 
up to date. This step has been intended by the directors for a 
long time, and they purposed carrying it out without entirely 
stopping the works, but the impossibility of producing pig iron at 
a profit with coke at 16s. 9d. per ton has made it preferable to close 
altogether, and the work of reconstruction can more readily be 
proceeded with. The company are also stopping their Liverpool 
ironstone mines and Mickleton limestone quarries. 

The official accountants on Wednesday certified that the average 
net price realised by the Cleveland ironmasters for the No. 3 Cleve- 
land pig iron delivered during the last quarter of 1901 was 
44s, 10-57d., ascompared with 45s. 10-9d. in the previous quarter. 
Wages of blast furnacemen in the North of England are regulated 
by a sliding scale based upon this realised price, and in accord- 
ance with the figure named above there will be for the current 
quarter a reduction of 1} per cent., which is a smaller reduction 
than was expected. Railway rates for the carriage of ironmaking 
materials fluctuate according to the changes in the realised price 
of No. 3 pig iron, and the rates for the current quarter will be 1 per 
cent. below those of the past quarter. 

The highest average realised price for No. 3 in recent years was 
in the third quarter of 1900, when 69s. 6°48d. per ton was the 
figure, and from that the price has dropped 24s. 6*91d. For the 
year just ended the average realised price was 47s. 2°13d. per ton 
against 68s. 1°42d. in 1900, 53s. 0°3d. in 1899, 40s. 10-08d. in 
1898, 40s. 0°37d. in 1897, 37s. 6°39d. in 1896, and 35s. 294d. in 1895. 

The North-Eastern Railway Company is proposing to introduce 
on their lines much larger trucks than have heretofore been 
employed. The ordinary wagon has been one carrying 10-ton 
loads. One type of wagon which they are disposed to adopt is the 
Sheffield and Twinberrow wagon, as constructed by the Darlington 
Wagon and Engineering Company. It is built of steel, and has a 
capacity of 32 tons, with a tare weight of 13 tons. Another type, 
which is for the conveyance of coal, is of wood, and has a capacity 
of 15 tons, and a tare weight of 7 tons 16 cwt. Both are hopper 
wagons, the steel one having two hoppers worked by a winch, and 
the wooden one having four hoppers. On Tuesday, Mr. J. 8. 
Gibb, the general manager of the North-Eastern Railway Com- 
pany, had an interview at Middlesbrough with the Cleveland iron- 
masters on the subject of these wagons, as the question is one of 
great importance to them, for the adoption of such large wagons 
will necessitate considerable alterations at the pig iron works, 
where the hoists, &c., have been designed for dealing with the 
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ordinary 10-ton wagons. Some of the ironmasters consider that if 
the lange wagons are introduced the railway company should make 
some allowance to the ironmasters towards the expense, as it is 
chiefly for the benefit of the railway company that the new wagons 
will be adopted. Specimens of the new trucks were inspected by 
the ironmasters at Middlesbrough Station. 

Bolekow, Vaughan and Co., at Eston Works, have determined 
to build two large blast furnaces on American lines, and the Con- 
sett Iron Company will also put up four. As to the designs for 
these, it is reported that both firms have consulted an American 
engineer, Mr. Frank C. Roberts, of Philadelphia, who was in this 
country for some time in the autumn. With respect to the report 
which comes from America that American workmen are to come 
over to erect the new furnaces, no credence is here placed in the 
assertion. 

The hematite iron trade is dull, and prices are weak. The good 
influences that have affected the market for ordinary Cleveland 
iron have not brought about a better state of business in hematite, 
and instead of an improvement there is a further decline in prices. 
Mixed numbers, which for nearly five months prior to the end of 
November stood firmly at 60s., have since dropped 3s, per ton, and 
now 57s. is readily taken, with 57s. 6d. for No. 1. It is, however, 
still relatively dearer than Cleveland iron. Rubio ore is cheaper, 
lds. 3d. per ton delivered at wharf Tees or Tyne having been 
accepted, since the freight from Bilbao fell to 4s. 3d. per ton, 
almost the lowest that has ever been accepted. Spiegeleisen is 
quoted at 87s. 6d. per ton. 

Work has been resumed at the finished iron and steel manufac- 
tories, with the exception of the Moor Steel Works at Stockton, 
where considerable alterations are being made in the rolling mills. 
Consumers do not show much disposition to buy, and the recent 
reduction in plates and angles does not appear to have led to any 
increase in demand. The quotation for steel ship plates is £5 17s. 6d., 
but iron ship plates are at £6 7s. 6d., and iron ship angles at 
£5 17s. 6d., whereas steel ship angles can be got at £5 12s. 6d., 
ali less 24 per cent. Common iron bars are maintained at £6 is., 
less 25 per cent., no change having been made for several months. 
Steel sheets have been reduced to £8 10s., and iron sheets to 
£8, less 25 per cent.; while galvanised corrugated iron sheets are 
down to £11, and galvanised corrugated steel sheets to 
£11 10s. Ship rivets and also packing iron are realising 
lower prices. Heavy steel rails are kept at £5 10s., and steel rail- 
way sleepers at £6 5s. net at works. 

In connection with the extension of Middlesbrough Dock, the 
North-Eastern Railway Company is replacing its steam cranes 
by powerful electric cranes, and 17 are now being erected. The 
distance from the quay to the centre of the pulley in each is 60ft., 
and the radius 44ft. 9in. Each crane moves on its own pedestal on 
railway lines, and the travelling motion is operated by an electro- 
motor placed at the bottom of the pedestal, the current being sup- 
plied by underground cables. The company has converted a large 
transit shed into the power-house. 

A local syndicate is preparing to. lay down electric tramways 
between Middlesbrough, North Ormesby, Southbank, and Grange- 
town, and will during the forthcoming session of Parliament 
endeavour to obtain powers. Several of the largest employers of 
labour in the district concerned are favourable to the scheme. The 
Imperial Tramways Company has a similar scheme under con- 
sideration, and will apply for the necessary powers. They are also 
contemplating the extension of their line from Stockton to Portrack, 
Port Clarence, Seaton Carew, and Hartlepool. 

Messrs. J. and J. R. Johnson, of Darlington, have patented an 
either-side brake for railway wagons, which is being tried on one 
of the North-Eastern Railway Company’s bottom-door wagons. It 
can readily be adapted to existing brakes by a slight alteration of 
the lever ends, which are attached to an existing shaft running 
underneath the wagon. One lever applies all four blocks, and it 
can be applied from either side by right-hand levers, and can be 
released also either from the side applied or the opposite side. 
An indicator is provided on both sides, which shows whether the 
brake is on or off. The brake can be worked in conjunction with 
either air or vacuum brakes. The only projecting gear are the 
releasing lever and ratchets, but they do not project further than 
the existing brake guide, which is done away with. 

The coal trade is active, and sellers have begun the year with 
fair orders, and a demand that is likely to be well maintained over 
the first quarter of the year. Prices are very steady, 11s. 6d. for 
best steam, 10s. for unscreened steam, 5s. 6d. for small steam ; 
12s. for gas coals, and 11s. 3d. for Durham bunkers unscreened, 
all f.o.b. Foundry coke is at 17s. 6d. per ton f.o.b., and medium 
furnace coke, delivered equal to Middlesbrough works, 16s. 9d. 
per ton. The wages of underground workmen and banksmen 
at the Northumberland collieries have been reduced 6} per cent., 
and surface labourers in the usual proportion. Judge Greenwall 
has been re-elected chairman of the Northumberland Coal Trade 
Conciliation Board. The men employed by the Coal Distillation 
Company at the Clarence coke ovens, Middlesbrough, have deter- 
mined to resist the notice given by the company of 5 per cent. 
reduction of wages. 











NOTES FROM SCOTLAND. 
(From our orn Correspondent.) 

AT afternoon 'Change in Glasgow on Monday the figures were 
announced of the production, consumption, and exports of Scotch 
pig iron in the past year. These show that the volume of business 
in Scotch raw iron has been restricted to a rather serious extent, 
the home product having been practically displaced by English 
iron, and by imports from abroad. There is a decrease of nearly 
40,000 tons in the output of Scotch pigs, as compared with that of 
the preceding year. The official figures are as follows :— 





| 1901. 1900. | Increase. | Decrease 











Production, per makers’ returns) 1,113,990 | 1,153,896 | -- 39,906 
Consumption— | | 
In foundries ge eT ee 295,538 | os 135,379 
In malleable and stecl works. .| 669,253 | 6,! -- 
} — | 128,859 


Exports — 
PONG... ae <ae ‘ow Van 


39,727 


























| 
Coastwise .. .. | - 15,334 
Rail to England... J | 1,009 — 
—_ —- ae a 
447 331,499 | “= 54,052 
Total consumption and exports. 1,113,379 | 1,296,290 - 182,911 
Stocks as on 31st December — 
Connal’s stores .. . 58,324 71,286 — 12,962 
Makers’ yards 76,933 63,360 | 13,573 -- 
| 135,257 | 134,646 | ou | — 





The average number of furnaces in blast in Scotland in the past 
year was 80-7, compared with 83 in 1900, and the average make 
per furnace per week was 268 tons, against 265 tons in the pre- 
ceding twelve months. The average price of G.M.B. waziants 
was 53s. 94d., against 69s. 4d. in 1900. The highest price of these 
warrants in the past year was 58s. 6d., and the lowest 48s. 9d., 
whilst in 1900 the highest price was 77s. 105d., and the lowest 
59s. 8d. 

The consumption of Scotch pig iron in foundries fell off in 1901 
to the large extent of 135,739 tons, compared with that of the pre- 
ceding year, while the quantity used in malleable iron and steel 
works increased 6520 tons, there being a net decrease in the home 
consumption of 128,859 tons. 

There was an increase of 1009 tons in the quantity of Scotch 
pigs sent by rail to England, but the foreign exports showed a 
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| decrease of no less than 39,727 tons, and the coastwise shipments 


are down 15,334 tons, there being thus an aggregate decrease in 
exports—deducting the small increase of 1009 tons sent to England 
—of 54,052 tons. 

The total consumption and exports together of Scotch pigs are 
no less than 182,911 tons below what they were in 1900. It would 
be a mistake to infer from these figures, however, that the volume 
of business in the Scotch iron trade has shrunk to the extent of 
the figures given. These figures deal only with iron made in Scot- 
land. There was imported into Scotland from the West Coast of 
England 114,000 tons of hematite pigs, compared with 169,000 in 
1900, and 456,000 tons of Cleveland iron, against 278,000 in the 
preceding year. The total imports of English iron into Scotland 
in the past year reached 570,000 tons, against 447,000 in 1900. 

The following figures give the real extent of the consumption of 
raw iron in Scotland in the past year :— 


1901. 1900, 

Tons. Tons. 
Scotch iron ea a 835,932 64,791 
English iron—West Coast 114,000 169,000 
English iron—East Coast 455,000 278,000 
Canadian iron chy 53,000 


1,458,932 1,411,791 


Increase 47,141 tons, 

Canadian pig iron in quantity is quite a new development in the 
consumption of the Scotch works, and the extent to which it has 
gone in so short a time is remarkable ; but there are indications 
that for the present, at any rate, this branch of imports has received 
a decided check, owing to the Canadians finding a readier and 
more profitable market for their product in the United States. 

The following table gives the approximate shipments of Scotch 
pig iron to foreign countries in 1901 and the three preceding 
years :— 








1901, 1900, 1899, § 

France om iaaie Pea Je ath ea 1,400 .. 9,661... 6,700 .. 5,134 
Germany, Austria, and Holland 9,865 .. 56,722 .. 38,972 .. 33,216 
Belgium, Denmark, Sweden and 

Norway so oe oe oe 2965 .. 12,6800 .. 6605 .. 11,1468 
Russia eka sk 1,809 .. 1,367 .. 13,646 .. 18,257 
Spain and Portugal .. 4,843 .. 5,122 . 3,174 
Italy 2 ER SE . 10,900 .. 14,433 : . 14,457 
United States of America .. 3906... 14,142 .. 370 .. 340 
British North America ss oe, os ROS... BOO... MARI <. Tee 
Australia, East Indies, China, 

Japan, &e. . ee oe oe 28,942 .. 35,010 .. 25,973 .. 26,366 


The stock of pig iron in the Glasgow warrant stores at the end 
of the year is 58,324 tons, being 12,962 less than at the end of 1900. 
On the other hand, makers’ private stocks have increased by 13,573 
tons, and there is thus a net increase in the total stock of 
611 tons. 

The outlook for the year on which we have entered is not so 
encouraging as could be desired. Yet there is a large amount of 
both iron and steel work under contract, and it is not too much 
to anticipate a fair business during at least the first half of the 
year. 








WALES AND ADJOINING COUNTIES. 
(From our on Correspondent.) 


As anticipated, the strike amongst the enginemen of the Mon- 
mouthshire collieries was not of long continuance, and by the end 
of the week work was generally resumed by an amicable settle- 
ment. The time was somewhat adroitly chosen, the Monmouthshire 
semi-bituminous coals being, of late, in good demand, and one result 
of the temporary stoppage was the crowding of the docks with 
vessels waiting either for cargoes or bunker coal. This week will 
be fairly occupied in clearing away the arrears. A good quantity 
of tonnage is now at the ports, but leading coalowners and shippers 
report that the coal trade is quiet, and, as shown by sidings at 
collieries and at docks, there is not the pressure for prompt _— 
ping that one would like to see. Prices are tending downwards 
this week ; best, and second best coals, small steam, and Monmouth- 
shire coals are affected, and the only coal that shows any degree of 
firmness is best house, which is in fair demand. 

‘*Mabon ” has returned from America, and in addressing the 
Rhondda colliers this week, stated that American competition with 
Welsh coal is a ‘‘ bogey,” and need not be regarded with alarm. 
‘* When coal was exported to France American ironmasters had to 
send to ‘soft coal’ districts for supplies to keep their furnaces 
going. Now it was, help ourselves first and then Europe, and it 
would be a long time before they would have any surplus, and then 
prices would be higher than ours. The cheapest price at which 
American coal could be sold in Europe was 25s., and this entailed a 
loss of 5s. per ton.” ‘‘Mabon” has a good deal of advice for 
colliers maa coalowners ; in some respects ‘‘the American collier 
was better off, but he worked ten hours daily, with one hour allowed 
for dinner. Coalowners should arrange a price between them for 
sale independent of freight ; this he thought would bea good plan.” 

Mid-week at Cardiff this week there was a slightly better tone in 
the coal trade throughout, accompanied with better prices. Best coal 
have distinctly dropped 6d.-to 9d. as compared with prices before 
the holidays. The latest quotations, Cardiff, show a depreciation 
in most qualities. Best steam is at 15s. 6d. to 15s. 9d.; seconds, 
14s. 6d. to 15s.; dry, 15s. 6d. to 15s. 9d.; best steam, small, 9s. to 
9s. 3d.; seconds, 8s. 6d. to 9s.; inferior, from 8s.; best Monmouth- 
shire, large, 14s. 6d. to 14s. 9d.; seconds, 14s. to 14s. 3d.; best 
house coal, 16s. 6d. to 17s. 6d.; No. 3 Rhondda, 15s. 9d. to 16s.; 
brush, 13s. to 13s. 3d.; small, 10s. to 10s. 6d.; No. 2 Rhondda, 
large, 13s. 6d. to 13s. 9d.; through and through, 11s. to 11s. 3d.; 
small, 8s. 6d. Patent fuel is not in good demand, and prices 
remain at 14s. 6d. to 15s.. Two large cargoes left Cardiff this 
week, 2000 tons Gibraltar, 2700 to Vera Cruz. Coke values are 
maintained, furnace selling at 18s. to 19s. 6d.; foundry, 22s. to 
23s.; and special foundry as much as 26s. Welsh coke holds quite 
as good a position as Durham, and there is an increased demand 
for it abroad. 

Newport is exporting large quantities of patent fuel, principally 
to France. This week 1000 tons went to Rochelle, and 1400 tons 
to St. Malo. 

Swansea coal exports were a fair average, about 45,000 tons, and 
the old vitality in the patent fuel trade appears stirring, over 
10,000 tons having been despatched last week. France was again 
a good customer for coal, nearly 30,000 tons, and 1000 tons went to 
China. None to San Francisco. Prices are tolerably well main- 
tained, best anthracite realising 24s. to 25s.; seconds, 22s. to 
23s. 6d.; best large, 20s. to 22s.; red vein, 16s. to 16s. 6d.; rubbly 
culm, 5s. 3d. to 5s. 94.; steam coal are at 16s. 9d. to 17s.; seconds, 
15s, 6d. to 16s, 6d.; bunker, 7s. to 8s. 6d. Bituminous coal: No. 3 
Rhondda, 16s. 9d. to 17s.; through, 14s. to 14s. 6d.; small, 11s. 6d. 
to 12s. 6d.; No. 2 Rhondda, 13s. to 13s. 6d. Patent fuel, 14s. 6d. 
to 15s. 6d. Coke, from 17s. to 17s. 6d. for furnace ; foundry, 21s. 
to 22s. 

There is a certain degree of activity in iron and steel trade 
circles which is regarded favourably, though holiday influences last 
week told upon the output of some of the larger mills at the 
Bessemer works. Home railway requirements, including Dublin, 
are considerable, and consignments are preparing for colonial and 
foreign. Competition continues to be marked, as a list of some of 
the chief imports of the week testify. At the close of last week 
Newport received 460 tons pig iron from Barrow, consigned to the 
Cwmfelin Works ; 450 tons tin-plate bars to St. Thomas, and 1315 tons 
steel bars from Rotterdam. This week 1090 tons steel bars and 
9 tons iron plates and steel billets from Antwerp were received, 
and Swansea imported 1769 tons pig iron, 672 tons tin-plate bars, 
and 3750 tons iron ore. 

On ’Change, Swansea, this week, the subject of the continued 
importation of steel bars from Germany and Belgium was discussed, 
the opinion prevailing with some that it could not continue, as a 
loss was incurred by so doing; others, again, holding the view 


given in this column lately, that the aim of the Germans 
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ticular is te get the thin end of the wedge in, and secure a saidlen 
even by a temporary loss. Little business was done on Change 
this week, pending the quarterly meeting at Birmingham, The 
general opinion is that prices have reached their lowest. Pig iron 
is a little easier, Latest quotations are :—Glasgow pig iron war. 
rants,49s. cash ; Middlesbrough, No. 1, 43s. 44d. to 43s. 5d.; other 
numbers in proportion, Hematite warrants, 55s, 8d. to 55s, 94 
for mixed numbers. : 

Welsh bars, £6 to £6 2s. 6d.; sheets, iron, and steel, £8 to 
£8 2s. bd.; steel rails, heavy, £5 to £5 2s. 6d.; light, £6 to £7 2s, 6a 
Bessemer steel tin-plate bars, £4 15s, ; Siemens steel, best tin-plate 
bars, £4 17s. 6d.; all delivered in the district, net cash. 

Steel bar requirements are still in excess of supplies. There is q 
good demand for Russian oil sizes and for galvanising sheets, which 
command £10 10s. to £10 12s. 6d. per ton for 6ft. by 3ft. sizes - 
finished black plate is selling at £10 5s. to £10 10s. : 

Most of the mills are now active, and Briton Ferry and Llanelly 
shows vigorous work. During last week the tin-plate shipment was 
56,529 boxes, receipt from works 67,477 boxes, present stocks are 
135,803 boxes, 

Wright and Butler’s very busy. Another smelting furnace js 
being added at the Upper Forest Works, Mannesmann Tube 
Works are well employed in all departments. Pontardawe Works 
now consisting of nine sheet mills, thoroughly up to date for 
galvanising and other requirements, are doing good work. 

With regard to block tin, prices are this week £100 10s, to 
£98 10s.; spelter is at £16 10s.; lead, £10 15s.; copper, £47 5s. to 
£47 15s, for Chili bars ; iron ores, Tafna, 15s. 6d.; Rubio, 14s, 64, 
Cardiff and Newport figures are as follows: —Almeria, 14s. 6d.; 
Rubio, 14s. 3d.; Tafna, 15s. to 15s, 6d. Pitwood prices are stil] 
low, Cardiff, 15s. 9d. to 16s.; Swansea, 19s. to 19s. 6d. 

A hopeful feeling prevails at Llanelly. The principal collieries 
are working well, and another pit is to be sunk at Trumble. The 
anthracite output is in vigorous demand, both in France and 
Germany. 

The Belgian speculation is on the eve, it is stated in the district, 
of being settled. The reports concerning the new dock are very 
satisfactory, and the opening in May is confidently expected, 
Authorities in the coalfield are satisfied there are good prospects in 
front of the port, which will be inaugurated by the opening of the 
dock. There is but one fear, the possibility of labour troubles 
ahead in the tin-plate trade. These, it is hoped, will be allayed, 
for the district has had its share of labour friction in the past. ” 

On ’Change, Cardiff, the probability of the coaling station of Port 
Said being also used by the Germans is a subject of discussion, but 
heavy cargoes of Welsh coal are constantly sent out, 10,000 tons a 
day being an ordinary quantity. Notice has come to hand that 
at other foreign stations Welsh coal is readily bought in preference, 
A movement is on foot at Cardiff to improve trade by having direct 
connection with the East, principally for timber. 

The Coal Commission continues to be discussed, but the question 
of the coal tax, of its continuance or possible increase, is forging 
ahead before all other matters, and awakens grave anxiety. The 
Cambrian Railway management, always on the alert both for the 
public good and the best interests of the railway, is about to roof 
in a good portion of the Builth Wells platform. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


THE first week of the year was, as usual, quiet in the extreme, 
and it need not be added that the few sales which have been 
effected were of the smallest description. Owing to under «quoting 
at recent tenderings the large steel works and the majority of the 
rolling mills have agreed to maintain stiffly the price of M. 100 p.t. 
for bars, and consumers will find it difficult to get their orders 
accepted at less, Prices on the pig iron market are reported to 
have shown a little more firmness, and some works have even ven- 
tured to ask M. 3 p.t. more than formerly. The next few weeks 
will probably show but little life in the iron industry, as the feeling 
with regard to the future is so uncertain, and advances in price are, 
consequently, not expected to take place for the present. 

In coal an uncommonly dull tone has prevailed all through last 
week, and the pits have reduced their output to the utmost. The 
mild weather which has prevailed for the last few weeks has, 
naturally, been detrimental to the further development of the 
house-coal trade, which, in the beginning of easier, had been 
showing considerable briskness. In coking coal and in coke next 
to no business is done ; the reduction in the output of coke amounts 
to 40 per cent. now, 

The week after the holidays, which is always quiet even in the 
best times, has this year been extra dull in Austria-Hungary. In 
fact, nothing can be told of the iron market, as there was absolutely 
no business put through in the course of the week. Reference has 
been made in a previous letter to Government orders for railway 
material that have been granted to the locomotive and tender 
shops ; the contracts in question are very heavy, and are extending 
over two years, and the railway department will consequently be 
fully occupied for a good time to come. Ninety-two locomotives 
and forty-four tenders, which are to be delivered in the course of 
the present year, are already in course of construction. 

The market for iron and steel in Belgium remains very dull, and 
though at recent tenderings for railway material only inland works 
have got the contracts, it is yet very likely that the Belgian works 
will be induced, by lower quotations, to purchase the material 
required for the execution of these contracts in Germany. On the 
girder market the last-named country has been so successful that 
Belgian consumers often turn to Germany directly if they wish to 
cover their requirements in that article.- The price for Luxemburg 
forge pig is reported to have recently been fixed on 44f. p.t. for the 
first quarter of 1902 ; with the present high price for coke, however, 
the above quotation means a loss to the blast furnace works. In 
Belgium forge pig continues to be quoted 51f. to 52f. p.t., and for 
basic 62f. p.t. is officially quoted. 

House coal is in very strong request on the Belgian market, and 
the pits are hardly able to satisfy their customers ; but prices 
have not been affected by this briskness in demand, 22f. to 23f. 
a being still quoted for best sorts. Stocks in engine fuel are 
ow, shipments to France having been rather heavy for some time 
past, and prices, therefore, have been very well maintained, dry 
sorts fetching 8f. to 9f. p.t.; blast furnace coal, 14f. p.t., while 
coke is sold at 17f. p.t. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is rather easier as regards prices. House 
coal quiet, owing to the rough weather, there having been few 
arrivals of sailing vessels. Exports for week ending 4th :—Coal: 
Foreign, 23,503 tons; coastwise, 9443 tons. Imports for week 
ending 7th:—Iron ore, 2070 tons; manganese, 2650 tons; steel 
bars and billets, 2414 tons ; pitwood, 3018 loads. 4 

Coal: Best steam, 14s. 6d.; seconds, 14s.; house coal, best, 17s.; 
dock screenings, 9s.; colliery small, 7s. 6d. to 8s. Pig iron: 
Scotch warrant, 49s. 14d.; “hematite warrants, 55s. 9d. f.o.b. 
Cumberland prompt ; Middlesbrough, No. 3, 43s. 9d. Iron ore: 
Rubio, 14s. 6d. to 14s, 9d.; Tafna, 15s. 6d. Steel: Rails, heavy 
sections, £5 to £5 2s. 6d.; light ditto, £6 to £7 f.o.b.; Bessemer 
steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, £4 17s. 6d., 
all delivered in the district, cash. Tin-plates: Bessemer steel 
coke, 12s, 6d. to 12s, 9d.; Siemens, coke finish, 12s. 9d. to 13s., both 
nominal. Pitwood, 16s. to 16s, 6d., ex ship. London Exchange 
telegrams: Copper, £47 7s, 6d.; Straits tin, £102 15s, 
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THE PATENT JOURNAL. 


Condensed from Palen 


Application for anita Patent. 





*,* When inventions have been ‘communicated ” the 
*name and address of the communicating party are 
printed in italics. 


21st December, 1901. 


Repate System for the SaLe 
Eneray, G. Marinier, London. 

965,088. MecHANISM for ScrEwinc Stoppers, A. Glad- 
stone, Birmingham. 

963,089. COLLAR Srup, N. Casey, Liverpool. 

36,090. ANTI-PRIMING BorLER Piate, R. H. Goacher, 
Woodsetts, near Worksop. 

26,091. RarLway Wacons, »D. Cornforth, Smethwick, 


near Birminghat. 
.LING APPARATUS, G, 


26,087. of Exectrric 


Brensing and A. 








25,002. 
3 orecheldt, Barmen, Germany. 
9,003. OveNS for Firinc Bricks, H. P. Embrey, 


»ke-on-Trent. 
sat. “TABLE Tennis Bat, H. O. and J. O. Roberts, 


Bigg we : 
;,005. COMBINATION Pocket Wire Currers, J. R. 
- tts, Sheffield. 

26,006. SURFACE for Eaves Spovutina, J. T. Harrison, 
Buckingham. 

93,007. KNITTED COMBINATION GARMENTS, R. Kersel, 
Galashiels. 

90,008. CONTROLLING ELectric Motors, J. H. Hindle, 
Manchester. 

26,009. ManuracturRE Of TerRa-coTta ARTICLES, 8. H. 
Leech, Meashain, Leicestershire. 





96,100, CYCLE SADDLE, J. B. Brooks and J. Holt, 
Birmingham. 
26,101. KNIFE-CLEANING Macutngs, C. W. H. Payton, 
Birmingham. 


26,102. Rotary ENGINES, N. Fortunesco, A. and J. 
Georges, Birmingham. 
96,103. Retorts of Gas PRopucers, 
Manchester. 
26,104. Fiurers, J. Challinger, J. Jackson, and E. H. 
Dawson, Birmingham. 
25,105. RecuLaTiNnG the FLow of Liquips, P. W. Harri- 
son and I. Webb, St. Helens, Lanes. 


W. T. Lancaster, 


T. Fletcher, 


26,106, Scorina Pornts in Games, F, 
Derby. 
96,107. ConstrveTion of Bricks, H. Stones, Man- 
chester. 
9,108. Borries, A. H. Whitelaw.—{J. Whitelaw, 


Australia.) 

96,100. ScarroLps for Cuimney Stacks, J. Johnson, 
Sheffield. 

26,110. GovERNOR for Steam Encines, H. Daw and J. 
Hilton, Bolton. 

26,111. SpeED Gear for Borinc Macurnes, R. Lang, 
Glasgow 
9,112 EuxcrRic Ceixs, 8. G. Wider, Glasgow. 

25,113. Bortnc Macuines, |. Platt, Birmingham. 

%,114. Pina Pona Bars, E. C. Blakley and H. Rush, 
Belfast. 

26,115. Apparatus for Dygrne, E. Hindley, 
and M. Rose, Manchester. 

26,116. Cuspipors, 8. L. Feathers, € 

25,117. Bastnetres, W. H. Phillipa. W. ae 
Bradbury and Co., Limited, Manchester. 

26,118. HANDLES of "Maitcarts, W. H. Phillips, W. E. 
Ashton, and Bradbury and Co., Limited, Man- 
chester. 

26,119. Fuse Carrier, G. Turnock, Thornton Hough, 
Cheshire. 

2,120. SpeeD Inpicator, W. W. Woolidge, Southamp- 
ee 

121. ARMY 
* eer 
26,122. "Mac HINE for AERATING Ligvuips, T. Sutcliffe, 
London. 

2,123. MINIATURE BowLine 
Glasgow. 

26,124. ManuractuRine Topacco Piprs, R. H. Laing, 
Glasgow. 


8S. Walker, 


Ciotus, J. Gaunt, Yeadon, near 


Autiey, A. Seaforth, 


KNITTING Macnines, I. Stubley, jun., and A. 
stable, London, 


. Mow1nc Macuiygs, A. Mayer, Liverpool. 









2s, MaKING ME HED Knitrep Goops, G. Benger, 
uiverpool. 

26,129. Fixinc HovusgeHo_p Corrrrs, W. T. Row, 
London. 


30. BRAKE-ACTUATING MECHANISM, S. Peck and T. 

glesfield, Wallington, Surrey. 

26,131. ELecrric Insutators, The British Thomson- 
Houston Company, Limited. —(C. BE. Barry, United 
States.) 

26,182. Cincurr Breakers, The British Thomson- 
Houston Company, Limited.—(&. M. Hewlett and C. 
C. Badeau, United States.) 

26,133. GLowers for Lamps, The British Thomson- 
Houston Company, Limited. —(C. P. Steinmetz, 
United States.) 


26,134. TRANSMITTING Motion, The British Thomson- 
Houston Company, Limited.—(1. Saron, United 
States.) 


Macuines, The 
Limited.—(J/. 


26,135, STARTING DyYNAMO-ELECTRIC 
British Thomson-Houston Company, 
BE. Woodbridge, United States.) 

26,136. Grounp Detectors for ELEctrRic Circuits, The 
British Thomson-Houston Company, Limited.—(C. 
C. Badeau, United States.) 

26,137. ELecrric Raitways, The British Thomson- 
Houston Company, Limited.—(W. B. Potter, United 
States.) 

26,1388, ExLectric Rartways, The British Thomson- 
aan” Company, Limited.—(W. B. Potter, United 
States. 

26,139, ELecrro.ytic Arc Licats, The British Thom- 
son-Houston Company, Limited.—(W. T. Dean, 
United States.) 

26,140. Umpre.ias, E. A. Lumley, London. 

26,141. Gearina for Moror Cars, J. 8. Chenhalls, 
London. 

26,142, Urinisine 8. Chenhalls, 
London. 

26,143. Stipk VALVE for Coa Hopprrs, W. R. Herring, 
Glasgow. 

26,144. Brakes for RatLway Wacons, D. McCallum, 
Dundee. 

26,145, BoTTLE-CLEANING Macuings, A. A. Pindstofte, 
London. 

26,146. Detonatinc AGENTs, C. W. A. Goodfellow, 
London. 

26,147. Dyesturrs, R. B, Ransford.—(L. Cassella and 
Co. » Germany. 

26,148. BorrLR-SOAKING Macuineks, A. A, Pindstofte, 
London. 

26,149. Brusues, W. A. Weir, London. 

26,150, Rotary Enotes, 8. A. E. Hickson, London. 

26,151. RatLway Brake Buocks, H. E. Gresham, 
London. 

26,152. Curtain Fixtures, G. C. Marks.—(4. Leach, 
United States.) 

26,153, TunNELS, C. M. Jacobs, London. 

26,154. Gour Crus, G. Stoker, London. 

26,155, TREATING FIBRES, O. Imray.—(C. Roesch and 
Cie,, Germany.) 

26,156. Doucue Bencues, T. F. McCullough, London. 

26,157. Toy, H. Chasles, London. 

26,158, TRAVELLING or Dress Basket, E. O'Shea, 
London. 

26,159, ELecrric Trumpet, E. R. Dale, London. 

26,160, Suspenpinc Keys in Pockets, Cc. J. Turner, 
London. 

26,161, Hoops for TrLEPHoNEs, E. W. Smith, Kings- 
ton-on- Thames, 

26,162. Lavatory Basins, J, ©, McElroy, Kingston- 
on-Thames, 


Waste Heat, J. 


“The a Oficial Journal of 





26,163. Carp-cases, H. J. Hunter, Kingston-on- 
Thames. 

26,164, ExtincuisHer for PerroLeum Lamps, R. B. 
Hayward, London. 

26,165, Pumps, T. R. Murray, London. 

26,166. T2eatTine Zinc Org, F, Ellerhausen and R. W. 
Western, London, 

26,167, TRousER StRETCHERS, W. H. Pollard and A. J. 
Innes, London. 


26,168. CoIN-FREED Macuines, H. &.. Mortimore, 
London. 
26,169. NeBuLisers, IL. Lundquist and A. Kern, 


London. 

26,170. SMALL-aRMS and OrpNance, W. 8. Simpson, 
London. 

26,171. Book Rests, W. Beal, Birmingham. 


23rd December, 1901, 


26,172. Empossinc Corron Goons, T. Hardcastle, Man- 


chester. 

26,173. Apparatus for Sgatinc Corks, H. Waite, 
Bristol. 

26,174. Winpow Sasues, J. Smith and W. Sykes, 
Shaw, Lanes. 

26,175. Locks and Sroprrers for Borrvss, C. W. Iron- 


monger, Stafford. 

26,176. Rorary Enorngs, H. 8. Scott, H. F. Tyzack, 
and [. Summerfield, Gateshead-on-Tyne. 

26,177. APPLIANCE for MAkinc CapsuLzs, C. Chambers, 
Birmingham. 

26,178. StipinG FRONT 
Northwich, Cheshire. 


for Cameras, H. Wilkinson, 


26,179. Srenci. MANIFOLDING Macuiyek, E. A. Cox, 
Hull. 
26,180. PuNcuinG Macutnes, E. D. House and The 


British United Shoe Machinery Company, Limited, 
Leicester. 

26,181. Revivinc Crotus, H. Coward and F. J. 
Thompson, Liverpool. 

26,182. Musican Toy, W. Morton, Liverpool. 

26,183. Musica. SpinninG-top, W. Morton, Liverpool. 

26,184. Corn Bins, A. Hateley, Birmingham. 

26,185. Bearinos for Porrery PRINTING MAcCHINEs, W. 
H. Turner, Stoke-on-Trent. 

26,186. Makinc Bats for TaBLe Tennis, W. 
Horbury. 

26,187. LiquID-SPRINKLING 
taker, Liverpool. 

26,188. Rack PuLLEys, J. 
Birmingham. 

26,189. Pipe Joints, G. 
bridge-on-Tyne. 

26,190. PNeumatic Tires, W. Corser, Liverpool. 

26,191, Bettinc, W. 8. Milton and J. K. Tullis, jun., 
Glasgow. 

26,192. SarETy 
Glasgow. 

26,193. Dovcu Divipinc Macuinygs, J. Wilson and C. 
Gillespie, Glasgow. 


Sykes, 
Appuiance, C. J. Whit- 
Collins and F. R. Baker, 


Davison and D. Lawrie, Cor- 


Guarps for Tramcars, J. Scott, 


26,194. Lockinc Device for Boxes, J. Mowbray, 
Glasgow. 
26,195, 


Racquets, G. B. Batten, “ 
26,196. ELevatinc Carr, G. W. 
Hall, near Tring, Herts. 


R. Watkins, Tring 


26,197. Evecrric Arc Lamps, E. Batault, Geneva, 
Switzerland. 
26,198. HiGH-PREessuRE Burners, J. and G. Keith, 


Glasgow. 

26,199. Prtinc SHeets of Papsr, K. Steller, Barmen, 
Germany. 

26,200. ROLLING Ww. 
Germany. 

26,201. Motor VEHICLES, E. C. F. and E. C. F. Otto, jun., 
London. 

26,202. Corron ComBInG MacHINgs, R. and 8. Mason, 
and J. Slater, Manchester, 

26,203. HorskesHor ELEcTRO-MAGNETS, P. Schneider, 
Glasgow. 

my 


204. Reaister for TRamcars, G. T. Moore, Dublin. 
M 


SmaLL Ralzs, Meninghaus, 





5. Deraitinc of Tramcars, 8. Brown, 
London. 
26,206. Tare Binpine, W. Coventry and J. J. Scott, 


Manchester. 
26,207. Can, T. J. Woodhouse, London. 
26,208, MerTatiic Baskets, F. W. 
London. 
26,209. LuBricators, F, W. Grandmann, London. 
26,210. Constructon of Wacons, F. W. Grandmann, 
London. 
26,211. LirTinG de. 
Taunton, 
26,212. Sewinc Macutyes, A. G. Brooks.—{ Wheeler and 
Wilson Manufacturing Company, United States, 
26,213. Furnaces, C. F, Theurer and H. C. Hansen, 
Berlin. 


Grandmann, 


Lips of Pats, C. 8S. Onley, 


Kins, C. F. Theurer and H. C. Hansen, 

26,215. Corn-FREED Apparatus, W. R. and J. B. M. 
Stewart, Brentwood. 

26,216. ComMBINED BALL-BEARING Hvs, J. R. Churchill, 
London. 

26,217. Hanp Printinc Presses, G. C. Marks.— 
(The Model Menu Maker Company, United States.) 

26,218. Type Racks, G. G. Marks.—({The Model Menu 
Maker Company, United States.) 

26,219. Hoops for Buckets, A. G. Hill, Birmingham. 

26,220. CARBURETTERS, A. J, Boult.—(&. Y. Comstock, 
United States.) 





26,221. BaLancep Suipe VaLves, J. T. Wilson, 
London. 
2. COMBINATION CABINET Batu, G. Mackenzie, 





~ London. 

3,223. DistnrectinG Apparatus, P. 8. Barstow and G. 

W. Pickering, London. 

26,224. CycLe Brake, G. Gleed and E. S. M. Withers, 
London. 

26,225. CoNTROLLING Apparatus for ENGrngs, Fraser 
and Chalmers, Limited, and F. L. Whitmore, 
London. 

26,226. Traction Enotne, J. E. Henris, London. 

26,227. ELECTRO-MAGNETIC SwitcHEs, H. Lake.— 
(McElroy-Grunow Electric Railway Syatem, United 
States.) 

26,228. SINGLE-TRIGGER 
London. 

26,229. SeEconDARY ELECTRIC 
London. 

26,230. TREES for Boots, H. H. Lake.—{Copeland Boot 
and Shoe Trecing Company, United States, 

26,231. Brake Power AccumuLaTor, J. Barrett, 
Cheltenham. 

26, Dynamo Macuings, C. K. Dumas, London. 

o 288. HERMETICALLY-SEALED Cans, E. Oswold and H. 
Poirré, London. 

26,234. KNot-caTCHERS for ParpER MACHINES, P. 
Reinicke, London. 

26,235. Cues for SECURING Petticoats, E. Poussines, 
London. 

26,236. InserTING Screw BortT_e Stoppers, R. H. 
Dickinson and C. E. Watson, London. 

26,237. AccumULATORs, F. N. Blanc, Lond 

26,238. WELDING Macuings, G. Clark, Limited, and J. 
Spiers, London. 

26,239. MANUFACTURE of FLoorc.ortn, H. W. Godfrey, 








Mecnanism, L. Henry, 


Batteries, H. White, 









London. 

26,240. CycLe Fittines, G. W., M., and E. Birt, 
London. 

26,241. SIGNALLING Apparatus, G. Hughes.—(M. A. 


Moray, Trinidad.) 

26,242. INCANDESCENT Gas Burners, F. J. Heering, 
London. 

— Tramcars, E, A. Stanley and J. E. Anger, 
uivel 

26,2 wae Rorary Enatnes, J. M. McCulloch, Liver- 
pool, 

26,245. VARIABLE SprEeD GEAR for CyciEs, E. D. Pass. 
—(La Société Lecarme fréres et Mechel, France.) 

26,246. MATCH-MAKING MACHINERY, J, A. E. Criswell, 
London. 

26,247. MATCH-MAKING MacHINERY, J. A. E. Criswell, 
ondon. 

26,248. Construction of Kerries, C. F, 
Jondon, 





Hengst, - 


26,249. CENTRIFUGAL SEPARATORS, A. Borsu, London. 
265,250. Drivinc Mecuanism, A. G. Bloxam.—{ Express 
Fahvradwerke Act, Ges., Germany.) 


26,251. STARTING ELectric Lamps, E. Cervenka, 
London. 

26,252. Taps in Batu Gas Stoves, F. Trendel, 
London. P 
26,253. Decanters, Borries, &c., A. Turisse, 
London. ; 
26,254. Repropucinc Camera, A. Brandweiner, 

London. 


Negro, 


M. 


26,255. Evecrric Raitways, A. J. Boult.—(L. 

26,256. Sicwats, C. C. A. E. Wiese and C. F. 
Griéschner, London. 

26,257. VARIABLE SPEED Motion, A. Laidlar and G. 
Richards and Co., Limited, London. 

25,258. ARTiFIcIAL Stone Bricks, L. P. Ford, 
London. 

26,259. Movip for Maxine ArtiriciaL Stone, L. P. 

Ford, London. 

26,260. PuLpinG Paper, J. R. Desmarest and J. M. P. 
Geyer, London. 

26,261. MerHop of Tanninc Hupes, T. 
London. 

26,262. PuLpinec Enotes, J. and T. D. Nuttall, and G. 
Bentley, London, 

26,263. PRESSURE-CONTROLLING VALVES, The Westing- 


C. Fawley, 


house Brake Company, Limited.—(H. 2. Mason, 
United States.) 
26,264. Apparatus for BREAKING CoaL, E. Dupont, 


London. 


26,265. Guns for SHootinc Ranoes, A. E. Elmes, 
London. 

26,266. Suarr Reoutators for Excines, J. Stumpf, 
London. 


26,267. Pianorortes, W. W. Beaumont and G. D. 
Rose, London. 

26,268. Bott Maxine, E. P. Baville and G. C. Barber, 
London. 

26,269. Factnc Bott Heaps, E. P. Baville and G. F. 
Barber, London. 

26,270. Tarcets, J. Meggs, London, 


26,2 271. Composire Prat Buiocks, W. A. Milne, 
London. : 
26,272. Woven Wire Marrresses, W. T. Riley, 


udon. 
26,273. Macuine for Testinc Tuse Fittrnes, I. Platt, 
Birmingham. 
24th December, 1901. 


274. Topacco Pipe Movurtupiece, W. Tibiecidies 

Hastings, Sussex. 

26,275. FLaG KITE for SIGNALLING oras a Toy, G. Roach, 
Brighton. 

26,276. Casinets for Fitisc Letters, E. B. Blake, 
Southampton. 

26,277. SHop Wixpows, J. E. Sheldon and W. J. 
Stockwin, Birmingham. 

26,278. OpgRaTING Taprpinc Macuines, H. Wharton, 
Birmingham. 

26,279. ATracHING HEEL Pieces to Boots, F. A. Byrne 
and G. Boardman, Birmingham. 

26,280. Hexacon Nuts for Screw Bots, F. A. 
Murphy, Manchester. 

26,281. SELF- RAISING FLour, J. R. Hatmaker, 
London. 

2. Bepsteap, J. M. Jones, Walton-on-Thames, 


26,7 





26,283. Heap for Stanps of Cameras, A. H. Baird, 
Edinburgh. 

26,284. Macuine for Carvine Woop, T. J. F. Ryland, 
London. 

26,285. ELectric Switcues, H. Pieper, Birmingham. 

26,286. INTERNAL ComBUsTION ENGINES, H. Frenay, 
Birmingham. 

26,287. VAPORISING ALCOHOLIC Liquips, W. Adams, 
London. 

26,288. Button, E, F. P. Tomlinson, London. 

‘ EASY-OPENING Envetorg, F. Aslatt, South- 
ampton. 

26,290. SECURING PRintiNnG PLatEs to their Basgs, J. J. 
R. Garratt and E. H. Atkinson, Ealing. 

26,291. VENETIAN BLINDs, R. 8. Raxter a D. Wilson, 
Dundee. 

26,292. TooL-HOLDERS for LATHES, 
chester. 

26,293. Printinc Macuine for Potrertiss, F. Harris, 
Burslem. 

26,294. Casn Tixs, F. 8. Ranford and A. E. Mitchell, 
London. 

26,295. FEEDING Printinc Presses, C. Zdeborsky and 
F. Kunstek, London. 

26,296. Propucina Basic MATERIAL, E. D. Nicholson, 
Wolverhampton. 





C. Bowers, Man- 


26,297. E1rHER Sipe Brake for Wacons, C. Reinhold, 
London. 

26,298. Bracket for TaBLe Leaves, J. Doyle, 
Altrincham. 


26,299. GRINDING Macuines, P. U. Askham, W. F. 


Keevil, and W. G. Slack, Sheffield. 


26,300. OpeNING Doors, H. Martin and W. Siddall, 
London. 
26,301. Boots and SuHogs, C. F. C. Morris and A. 


Helbing, London. 

26,302. CycLes and Motor Cyc uss, E. F. Thornewill, 
Derby. 

26,303. Frost Stups for Horsrsuoes, R. T. Broughton, 
Derby. 

26,304. Brakes for Moror Cars, W. A. 
London. 

26,305. FurniruRE Castors, W. Livingstone and 8. P. 
Porter, London. 

26,306. METHOD of FasTENING T. Holt, 
Leicester. 

26,307. Messace CounTERS for TELEPHONE EXCHANGES, 
H. Oppenheimer. — (Actiengesellschayt Mic and 
Genest, Germany.) 

26,308. PREVENTING REFILLING of BottTes, G. L. Cum- 
berland, London. 

26,309. Neck and Cuest Protector, M. A. Richards, 
Newport, I. W. 

26,310. Non-spittinc Drink Stanp, T. J. Smith, 
Beckenham, Kent. 

26,311. Tape Lines, M. W. M. Falconer, Dundee. 

26,312. Mgans for KgEPING Seats Dry, H. “Miller, 
Glasgow. 

26,313. MasTHEAD SHEavEs, J. W, Cowie, Glasgow. 

26,314. RaiLway CaRRIAGE CoupLines, H. Rassol, 
London. 

26,315. PrerroLteum Burners, J. Johnston and A. E. 
Dobbs, London. 

26,316. Reaucatine ELectric OscILuations, J. A. 
Fleming, London. 

26,317. Toaster, B. K. Schmertz, Glasgow. 

26,318. GumMING LaBELs, C. H. Morgan, C. Hindle, 
an A. Morgan, London. 

26,319, PRogecTING LANTERN APPARATUS, F, Mitchell, 


London. 
ham, London. 


26,320. Viscose, C. To; 
26,321. VENTILATING TRAPS for Hovusgs, J F. Wallace, 


Mercer, 


HAMPERS, 


G ow. 

26,322. CaLLIpER SLipEe Gauags, C. H. Wolf, and E. P. 
B., P. T. J., and H. P. C. Estler, London. 

26,323._Printinc Macuings, D. T, Powell, London. 

26,324. VAPOUR - BURNING AppaRaTus, A. Kitson, 
London. 

26,325. ELEvators, O. vun Roetel, London. 

26,326. HineEs for Doors of Strone Rooms, W. Pilars, 
London. 

26, Pt Construction of WIRE Ropz, G. W. Westgarth, 


26,328. ELEcTRO-CHEMICAL Reactions, R. Pearson and 
0. March, London. 

26,329. Propucinc NITROGEN PEROXIDE, R. Pearson 
and O. March, London. 

26,330. GENERATING PropucerR Gas, B. J. B. Mills.— 
(VJ. R. Taylor, United States.) 

26,331. Pneumatic Tires for Cycies, F. Mitchell, 
London 

26,332. a Sueets of Meta, F. L. Gregory, 
London. 

26,333. Musica. INstRuMENTS, H. H. Lake.—(The 
lian Company, United States, 


26,346. 





26,334. Construction of Suips’ Huts, 8. G. B. Cook. 
C. H. Howland-Sherman, United States.) 

26,335. Sicatinc Apparatus for Guns, C. P. E. 
Schneider and J. B. G. A. Canet, London. 

26,336. ManuracTuRE of Bracerets, L. F. Brenner, 
London. 

26,337. Lamps for Liquip CompustT1BLes, R. E. Walther, 
London. 

26,338. MANUFACTURE of MeraLuic ALLoys, J. B. de 
‘Alzugaray, London. 

26,339, ARTIFICIAL GRINDSTONES, &c., W. O. Rooper, 


London. 

26,340. Exectric Motors, The British 
Houston Company, Limited.—({0. Holtz, 
States.) 

26,341. MuttipLe Conpuctors for ELEecrricaL DisTrRi- 
RUTION, The British Thomson-Houston Company, 
Limited.—(A. D. Lunt, United States.) 

26,342. ELecrric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(Z. Thomson, United 
States.) 

26,343. Evecrric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(A. @. Davis, United 
States. 

26,344. bs gecTRIc Conpuctors, The British Thomson- 
Houston Company, Limited.—(W. Le R. Bumet and 
W. 8S. Clark, United States.) 

26,345. TRANSMITTING ELECTRICAL ENERGY, The British 
Thomson-Houston Company, Limited.—J/. £. Wood- 
bridge, United States.) 

ELECTRIC AUTOMOBILES, The British Thomson- 

Company, Limited.—(H. Lemp, United 





Thomson- 
United 


Houston 
States.) 
26,347. Evecrric GENERATING System, The British 
Thomson-Houston Company, Limited.—(#. M. Hew- 

lett, United States.) 

26,348. Exvectric CURRENT MACHINES, 
Thomson-Houston Company, Limited.—(J/. E. 
bridge, United States.) 

26,349. ELECTRIC TRANSMISSION of Power, The British 
Thomson-Houston Company, Limited.—(#. M. Hew- 


lett, United States.) 
26,350. MatcH-MakInG Macuing, J. H. and E. L. 
F. McDermid, H. C. 


White, London. 

26,351. Raitway Wacons, W. 
Trigg, and W. Bramham, London. 

26,352. CouNTERACTING the RoLuine of Suips, J. H. 
‘Apjohn, London. 

26,353. PREPARATION of PROPHYLACTIC, A. 
London. 

26,354. FasTeninG for Fotpinc Winpows, A. Touron, 
London. 

26,355. LatcH FasTENINGS 
London. 

26,356. Huss for WHEELS of VeHIcLEs, O. F. Miller, 
London. 

26,357. TRANSFERRING 
Goérth, London. 

26,358. Circuit Breakers, E. F. Moy, P. H. Bastie, 
and E. F. Moy, Limited, ‘London. 

26,359. KnirE CLEANING Drv ices, J. Grant, Londen. 


The British 


Wood- 


Stephan, 


of Doors, A. Touron, 


Patrerns from Mopets, E. 


26,360. Sream Encrves for Morors, H. J. Fisher, 
London. 
26,361. Boas, F. L Mendelssohn.—(A. Wessendory, 


Germany. ) 
26,362. Pen Routine Macuryg, L. 
Graber, London. 


Hepworth and E. 


26,363. INsuLATING MarTeriats, V. Karavodine, 
London. 


26,364. MECHANICAL Musical InstrumENTs, H. H. 
Lake.—(The Holian Company, United States.) 

26,365. Process of EnGRaviNG upon Cxass, J. Bossar, 
London. 

26,366. IxpicaTiInc WaTER LEvEL in BorLers, P. A. 
Renaux, London. 

26,367. Rims of CYCLE WuHEELs, W. Patmore, London. 

26,368. VARIABLE SPEED GEAR, T. K. and F. K. Regnier, 
London. 

26,369. TRANSMITTING Power, R. T. Glascodine and H. 
A. Kenshole, London. 

26,370. Hotpinc Corks in Botries, W. S. Simpson, 
London. 

26,371. BreecH Mecuanism, A. T. Dawson and L. 
Silverman, London. 

26,372. Gas Propvcers, T. A. Johnson, Live 

26,37. 3. MICROPHONE TRANSMITTERS, ¥. W. 
Liverpool. 

26,374. CHEeckinc Device, A. Bopp, Liverpool. 

26,37 5. Furnaces, W. McClave, Liverpool. 

26,376. METALLIC "ALLOYS, T. Dill, London. 

26,377. InpucTion ExLecrric Motors, O. T. Blithy, 
London. 

26,378. Rarts, F. Erbes, London. 

26,379. Fiux for Brazinc, G. Huth.—(F. Pich, Ger- 
many. 

26,380. ee Potes, W. B. Crossland, London. 

26, 381. Fiusuinc Sypuon, E. J. Preston and R. P. 
Williams, London. 

26,382. BREECH MECHANISM of ORDNANCE, A. T. Daw- 
son and L. Silverman, London. 

26,383. CRYSTALLISING of SWEETMEATS, E. W. Barratt, 
London. 

26,384. Drivinc Rounpasovuts, M. Leaune, London. 

26,385. Removinc Corns, A. E. Herzog and A. 
Taentzler, London. 


rpool. 
Senkbeil, 








26,386. Batus for PHotocraPHic Purposss, J. Iltz, 
London. 


26,387. Maximum DemanpD InpicatTor, W. G. Hibbins, 
London. 

26,388. SrLENcING Device for Brakgs, W. H. Phillips, 
London. 

26,389. Frames for VELOcIPEDES, R. Prescott, London. 

26,390. NAVIGABLE BALLoons, J. Lenn, London. 

26,391. Divestinc PLaNts of their FLESHY SUBSTANCE, 
H. J. Boeken, London. 


26,392. MacHINE for Cuttinc Wrens, W. Sutherland, 
London. 

26,393. TELEPHONIC TRaANsMissiIoN, D. H. Sturman, 
London. 


26,394. Curtinc Nippers, J. T. Knowles.—(@. J. Cape- 
well, United States.) 

26,395. ELevators, Otis Elevator Company, Limited. 

Otis Elevator wae United States.) 


26,396. RECOVERING YDROCYANIC Acip, W. Feld, 
London. 

26,397. ANTI-viBRATORY Device fur Cyces, J. J. Duffy, 
London. 


26,398: Apparatus for Draininc Grovunp, L. Wichulla, 
London. 


27th December, 1901. 


26,399. BEaRInG Device, W. Henderson and J. Dallas, 
Durdee. 

26,400. Stop-MOTION MECHANISM, W. Henderson and J. 
Dallas, Dundee. 


26,401. System of Warninc Devices, R, Threlfall, 
Birmingham. 

26,402. Taps for Gas Licutine, F. G. Bartlett, 
Bristol. 


26,403. WooL-cuTTING Macutngs, The Wolseley Sheep- 
shearing Machine Company, Limited, and H. Austin, 
Wolverhampton. 

26,404. Dress Cups, T. Morton, Birmingham. 

26,405. T1z Cups, T. Morton, Birmingham. 

26,406. Castine Type Furniturg, T. P. Ritzema, 
Blackburn. 

26,407. Door Curtains, J. Barrow, Manchester. 

26,408. Hay and Straw Presses, G. Woodville, Man- 
chester. 

26,409. ApvVERTISING Devicr, A. Hodkinson, Man- 
chester. 

26,410. Furnaces for Burnine Rervsg, H. 
Manchester. 

26,411. Coke Ovens, J. R. Nicholson and H. Brown, 
Manchester. 

26,412. CoLLars for OuTER GARMENTS, H.-V. D. Cock- 
croft, Bradford. 

26,413. WaTER GauaEs, A. Wood, Glasgow. 

26,414. Stip Botts, J. F. Rorison, Glasgow. 

26,415. PRintING WOVEN FABRIC 8 D. Stewart, D. 
Laurie, and M. McPhail, G 

26,416. NaTIONALand Loca. Noweraren, W, W, Smith, 
Maidstone, 


. Leask, 
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26,417. Weicat PROPELLER for Cyrc.es, G. 
London. 

26,418, ConstrucTING Saips, P. M. Staunton, Sutton, 
Co. Dublin. 

26,419. SELF-SHUTTLING Looms, J. Baron, Manchester. 

26,420, RECORDING CURRENT CONSUMPTION, C. H. Berry 
and W. T. Hill, Manchester. 

26,421, Spryntnc Macuines, T. A. Boyd and J. and T. 
Boyd, Limited, Glasgow, 

26,422. VERMIN Traps, C. Taylor, Derby. 

26,423, PLayIne BALLS, W. Fletcher, Derby. 

26,424. LarHoaRAPHIC PRINTING MAcuINE, M. Smith, 
Manchester, 

26,425. EXxpResstnc Moisture from Prat, A. H. 
— and A, B. Lennox, Newcastle-on- 
'yhe. 

25,426. Frep-poarp for Printine H. 
Fischer, Edinburgh. 

26,427. Casu Tits, G. H. and A. H, Gledhill, Halifax. 

26,428, Matcu-Boxgs, 8. F. Milligan. —W. H. Milligan, 
South Africa.) 

26,429. Orcan Stoois, T. Morton and R. Brodie, 
Glasgow. 

26,430. CENTRIFUGAL G. Pott and R. 
Williamson, G ow. 

26,431, Hat-FinisHinc Macuine, H. H., A. and A. 
Turner, Manchester. 

26,432. PENHOLDER, F. C. Edgar, Bristol. 

26,433. Finisnine the Epegs of Bettine, D. Wright, 


W. L. Gilbert, 


T. Glover, 


MACHINEs, 


MACHINEs, 


Leed: 

26,434. Mitre PLANING MACHINE, 
London. 

26,435. Maxine Cotron Corps, O. H. Openshaw, 
Bury, Lancs. 

26,436. SaHape for Lamps, O. Y. Rhodes, Halifax. 

26,437. vane ILDING Buiocks or TiLes, J. C. Sellars, 
Live 

26,438. Me: sic Lear Turners, A. Botermans, Berlin, 
Germany. 

26,439. LETTER-FILING, &c., Casinets, A. E. Walker, 
London. 

26,440. Corn-rrEED Locks, Lockerbie and Wilkinson, 
Limited, and J. M. Lockerbie, Birmingham. 

26,441. Schoo. EasEis, A. W. Bevis, Blackrock, Co. 
Dublin. 

26,442. Pencit Cass, T. Wileox, Birmingham. 

26,443. Tarust BrearinG for SHarts, A. W. Hordern, 
Birmingham. 

26,444. Boots, W. G. Cryer, London. 

26,445. Venicie Tires, A. E. Walker and C. Macintosh 
and Co., Limited, Manchester. 

26,446. ANNEALING Merats, D. Bates and G. W. Peard, 
Liverpool. 

26,447. CLOSET-FLUSHING APPARATUS, C. Groaingen 
London. 

26,448. SutpHuR Dyegsturr, T. R. Shillito. — (The 
Aniline Colour and Extract Worka, Switzerland.) 


26,449. Pier Jornt Covers, D. F. Chalmers, Dundee. 
26,450. Minker, A. J. Boult.—(M. J. Prochaska, 
Austria.) 


26,451. Roap Row1nc Macutne, F. Sabel, London. 

26,452. ENGINE for Steam Ft vips, T. T. Kemp, 
London. 

26,453. LastiInc Macuinery, A. G. Brookes.—(The 
Peerleas Machinery Company, United States.) 

26,454. DRIVING-BELT PuLLEys, &e., C. H. Bicalky, 


London. 

26,455. Apparatus for Rotatine Suarts, J. Wills, 
London. 

26,456. MATCH-MAKING MacHINEs, F. Czerweny, 
London. 

26,457. Vacuum Brake Apparatus, J. and H. E. 


Gresham and G. Kiernan, London. 

26,458. Rott Suart, G. C. Marks. (The Kidder Press 
Company, United States.) 

26,459. PHoroGRAPHIC Apparatus, G. C. Marks.—(E. 
Deville and E. Rimailho, France.) 

26,460. VALVE - OPERATING AppPpaRatus, H. Berry, 
London. 

26,461. Propuctne Gas, C. B. Tully and V. B. Lewes, 
London, 

26,462. CoLtour Printine, J. Y. Johnston and the 
Johnstonia Engraving Company, Limited, London. 

26,463. Wixpow Sasues, J. H. Barker and F. G. Bate, 
London. 

26,464. Supportinc Garments, J. H. and I. Taylor, 
London. 

26,465. MAaNuFACTURING BLack SuLpHuR Dyes, H. 
H. Lake.—(Chemical Works, formerly Sandoz, Switzer- 
land. 

26,466, Turnip Toppinc 
London. 

26,467. POWER-TRANSMISSION APPARATUS, J. H. Barnard, 
London. 

26,468. Printinc Corroyn, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

26,469, Printinc Macutvyes, H. J. Haddan.—{ W. Scott, 
United States.) 

26,470. Apparatus for Smettinc Sreer, W. P. 
Thompson.—{Le Syndicat de l' Acier Gerard, France.) 

26,471, Mernops for Packine Rops, &c., H. Lentz, 


Macuine, A. Willemoes, 


Liverpool. 
26,472. ALTERNATING CURRENT Motors, J. Burke, 
London. 
26,473. Drymsa and Roastinc Grary, V. Lapp, 
London. 


26,474. Evectrica, VALVE Apparatus, C. D. Abel.— 
(Siemens and Halske Aktien-Gesellachaft, Germany.) 

26,475. Ispicators for MEasuRING and RECORDING 
Currents, W. R. Ridings and Veritys, Limited, 
London. 

26,476. Switcu, S. B. Marshall, London. 

26,477. Buckues, A. and A. Breese, London. 

26,478. Rartways, P. Fowler, London. 

26,479. Raruways, P. Fowler, London. 

26,480. TENTERING Macuines, A. A. Whitley, London. 

26,481. ALarM for PortmManTeacx, &c., H. Barnett, 
London. 

26,482. Evecrric TeLecrapny, A. B. Tubini, London. 

26,483. Demanp Inpicators, J. G. Lorrain.—(H. A. 
Macdonald, France.) 

26,484, Execrric Rattway Sy: stems, H. H. Lake.— 
(Central Electric Construction Company, United States.) 


26,485. ExLecrric RatLway SysTems, Lake. 
(Central Electric Construction Company, United 
States.) 


26,486. Brake Gear for Rattway Wacons, E. J. Hill, 
London. 

26,487. CaRBIDE ELEectropes for Lamps, R. Hopfelt, 
London. 

26,488. Arr-TicHT Recepracies, &c., W. L. Wise.— 
(The Fabrik von Maggi's Nakrungsimittela, Switzer- 
land.) 

28th December, 1901. 


26,489. Door Fastentnos, C. F. Harper and A. E. 
Rand, Royston, Herts. 

26,490. SELF-DRIVING Moror, A. E. Gilbert, Newcastle- 
on-Tyne. 

26,491. “ Furniture,” E. Ramm and F. 8. Willoughby, 
Manchester. 

26,492. Fastentne for Laprgs’ Betts, W. W. Twigg, 
Birmingham. 

26,493. Wasninc Macuiygs, T. F. Smith, Halifax. 

26,494, Skate Accessory, H. F. and C. Smith, 
London. 

26,495. Arr-TIGHT Boxes, A. Lovell, Kingswood, near 
Bristol. 

26,496. BortLe Cork and SEAt, W. B. Sweeting, Moseley, 


Birmingham. 

26,497. AnticLes of Fcrsitvrg, R. E. L. Evans, Bir- 
mingham. 

26,498. Jia for Wixptne Comms, M. T. Pickstone, 
Edinburgh. 

a Revo.ivtTions Inpicator, C. H. Hodgson, 
41Vel . 

26,500. Torpepo STEERING Devices, A. E. Jones, 


Manchester. 

26,501. Inpicator for CHEckING the Services given 
4 a Srauiion, J. Gilmour and L. McFarlane, 
J. 

26,502. CONSTRUCTING TRAMCAR Seats, A. T. Craw, 
Hasgow, 





26,503. Focussinc Device for Cameras, J. L. Harvey, 
Glasgow. 

26,504. Weavine Fancy Faprics, W. 
Glasgow. 

26,505. SPINDLE Sreaprers for Rovina Frames, T. 
Barbour, Belfast. 

26,506. ‘Gripper ” for Prckinc Up Bauts, J. E. Muir, 
Glasgow. 

26,507. Heaters for Srkam GeNneRaATORS, H. B. Stocks, 
Manchester. 

26,508. Grippinc FLowers to Draprnas, A. W. Turner, 
Birmingham. 

26,509. TREATING FetteD Fasrics, R. J. C. Mitchell, 
Manchester. 

26,510. ‘Resistance BALL” for OVERHEAD Wirgs, J. A. 
Penny, Manchester. 

26,511. Sroois, F. R. Bennett and H. M. Greenwood, 
London. 

TROLLEYs for OvERHEAD Wirgs, D. B. Foster, 
Liverpool. 

26,513. PIANOFoRTE DAMPER Lirts, R. G. 

‘ewport, Isle of Wight. 

26,514. FEEDING Borres for CHILDREN, J. Wollny, 
London. 

26,515. Securina Pine-Pone G. Schreiner, 
London. 

26,516, Enerng, T, Joyce, London. 

26,517. ELECTRICALLY-IGNITING 
London. 

26,518. Bowers for Domestic Firep.aces, C. Wallich, 
London. 

26,519. SusstituTING Impressions for PostaGe STAMPs, 
H. Oppenheimer. —~(Actiengesellschast Mix and Genest, 
Germany.) 

26,520. Propuctine CoLourinG MATTERS, Read Holliday 
and Sons, Limited, J. and J. Turner, and H. Dean, 
London. 

26,521. Lirtine Apparatus, W. Topping and W. Mus- 
kett, Liverpool. 

26,522. Brakes for Moror Cars, &c., W. Cunliffe, 
Liverpool. 

26,523. ARMOURED TRAVELLING Tower, F. Klotz, 
Liverpool. 

26,524. ELecrric Conpuctors, W. P. Thompson.—{F. 
Davis, Belgium.) 

26,525. Borinc Hoiesin Rocks, H. H. Lake.—{(Davis 
Calyx Drill Company, United States.) 

26,526. Stuice Vatves, H. H. Lake.—({A. P. 
United States.) 

26,527. Levet Inpicator, C. Schlaberg, London. 

26, "528. Bort.ss, G. Forastieri, London. 

26,529. So.perinG Toots, H. A. Schaefer, London. 

26,530. REGISTERING PASSENGERS’ Fares, F. H. Pier- 

mt, London. 

26,531. Heatinc Device for Boots, &c., A. Trédel, 
London. 

26,532, Lirgpoats, G. G. Benner, London. 


Strang, jun., 


Hopkins, 





NEtTs, 


Lamps, W. Best, 


Sunith, 


26,533. Muiti-seat Camp Sroo.t, G. G. Benner, 
London. 

26,534. Drivine Cuarns for Cycies, C. J. —— 
London. 

26,535. MANUFACTURE of ELecTRopE3, R. Hopfelt, 


London. 

26,536. INCANDESCENT Gas MANTLES, W. T. Goodsir, 
London. 

7. MANUFACTURE of CHLORINE, O. O. Dieffenbach, 
London. 

26,538. Rotary Enatnes, H. Igel, London. 

26,539. Mecnanism for OPELLING VEHICLES, F. 
‘and A. Hanamann, F. Csanitz and I. Koprivec, 


London. 
26,540. Liqguip Furi, Bursine Apparatus, T. J. Carr, 


ndon. 
26,541. Pump Vatves, T. Bubola and G. Piovesan, 
ndon. 
26,542. Booxs, H. Harris, London. 
26,543. MANUFACTURE of Cork, &c., M. 
London. 


N. Kromann, 


30th December, 1901, 
26,544. Trawcar Seats, H. Biggar and C. Robb, 
Gl 4 
26,545. SMOKE-CONSUMING APppaRaTus, W. C. Courts, 
Manchester. 
26,546. Down-prop SMALL Aras, J. Rogers, Birming- 


26,547. Stop Motions for Avromatic Looms, J. Clay- 
ton, Bradford. 


26,548. Wires for Jacquarp Looms, J. Hunter, 
G Ww. 
26,549, APPLYING PADDLE-WHEELS to VEssELs, W. Reid, 


G OW. 

26,550. Gieus Cans, J. C. Stevenson, 8. Riley, and R. 
Collinge, Liv 

26,551. SHEARING HoLiow Ware, R. and A. Parker, 
Limited, and R. Parker, Keighley. 

26,552. MULTITUBULAR STeAM BoILers, R. Smith, 
jlasgow. 

26,558. CaBLE Drum Wacons, S., W., and J. Rawlin- 
son, Halifax. 

26,554. PHonocraPH Recorp Cy.inpers, R. Nelles, 
London. 

26,555. AuromaTic Freep of Latues, F. East and Co., 
Limited, and F. East, Dundee. 

26,556. RarN-PRooF SELF-CLOSING Seats, E. H. Jones, 
Manchester. 

26, 7. FIREGUARD, R. Hampson, moge & 

26,5: 58, SHUTTLE-CHANGING Mecuanisy, A. E., A., and 
G. W alker, Bradford. 

26,559. Box for Storine Papers, 8. Lynn and McCaw, 
Stevenson, and Orr, Limited, Glasgow. 

26,560. CoaL Dust WATERING TANK, G. R. Jones, Aber- 








dare. 

26,561. Sexr-actinc Tower Bort, A. W. Kiddie, 
Sout hport. 

26,562. VARIABLE Speep Ciutcu, W. E. Crowther, 
Manchester. 

26,563. THREaDs for Sewinc Macutnegs, J. W. Hyatt, 
New York. 

26,564. Lockina Hooks, A. Bippart, B. F. Griscom, 
and B. Osborn, jun., New York. 

26,565. PoRTABLE Sgats, T. R. Wollaston and J. Scott, 
Manchester. 

26,566. Party Line TeLepHone System, F. E. May- 
berry, London. 

26,567. SAND SHIELD for Huss of WxeEE s, L. T. Penn, 
London. 

26,568. Printinc Presses, A. Myall ne The Johnston 
Die Press Company, Limited, Londo: 

26,569. FLUID-ACTUATED DRILL, A. "i. Boult.—(H. 
Leineweber, United States.) 

26,570. MANUFACTURE of Comps, T. Lux, London. 

26,571. INTERMITTENT ALARM CLocks, 8. Willcock, 

ndon. 
26,572. WEIGHING Macuineg, H. A. Danne, London. 
26,573. SELF - TIGHTENING CLUTCHES, F. Wiggins, 


London. 

26,574. Tap Guipes, W. 8S. Hadley and E. J. Thavonat, 
London. 

26, as SEALING VeEssEzs, T. 8S. Woodhouse, Leyton- 

26,576. "FURNACES, A. G. Brookes. ~(P. B. Bradley, 
United States.) 

26,577. Furnaces, A. G. Brookes._(P. B. Bradley, 
United States. ) 

26,578. Furnaces, A. G. Brookes.(P. B. Bradley, 
United States. ) 

26,579. Uttrisation of Exuaust Steam, J. W. T. 
Cadett, London. 

26,580. Urriisation of Steam, J. W. T. Cadett, 
London. 

26,581. Pina Ponce, F. C. Upton and R. Herschell, 
London. 

26,582. PoRTABLE Fitter, T. Wright, Kingston-on- 

mes. 

26,583. MATHEMATICAL Dz 
Kington-on- mes. 

26,584. a WRENCH, G. F. Sprague, Kingston-on- 


CoMPAssEs, Freuler, 


25,563. PREPARATION of DistnFECTED GRAVEL, C. Moise, 

on 

26,586. UniversaL Capinet, A. A. Bergman, Stock- 
holm, Sweden. , 


? 








26,587. Locks, J. P. Kernbaum, London, 

26,588. SMALL-ARMs, P, Mauser, London. 

26,589, BLANKETs, E. Tanguy, London, 

26,590. Winpines for ELecrricaL Macutings, B. 
Lamme, London. 

26,591, DELIVERY Macuings, C. L. Hurd, F, A. Smith, 
and A. 8. Ford, London. 

26,592. PREVENTING FRAUDULENT RE-FILLING of 

oTrLes, F, J. Braconnier and 8. B. de Lanaulte, 
London. 

26, 593, Fasteninc Boxgs, W. H. Smith, London. 

. Sextants, M. W. ©. He »worth, London. 

. AMALGAMATORS, W. F. ell, ‘London. 

. Rirve Sicuts, A, A. Common, London. 

26, 597, PREVENTING Pipes from being CHokep by 
Denis, G. Lovett, London. 

26,598, CHIMNEY Coouers, H. Balcke, London. 

26,599. Bunsen Burners, W. Schaefer, London. 

26,600, TELEGRAPHIC Systems, L. Maiche, London. 

26,601. Macuine for Sewine Boots, H. H. Lake.—(7he 
Dupleasis Pegging and Sewing Machine Company, 
Canada.) 

26,602. Dyg-sturrs, O. Imray.—(The Basle Chemical 
Works, Switzerland.) 

26,608. AniLing, J. B. Senderens, H. A. d'A. de 
Séritgé, and H. R. de Chefdebien, London. 

26,604. RecorpING VARYING MAGNETIC F1ELDs, Sie- 
mens Brothers and Co., Limited.—(Siemens and 
Halske Aktien Geaellachast, Germany.) 

26,605. Ienrrinc PowprEr, A. G. Bloxam.—(Leagner 
and Jancke, Germany.) 

26,606. Conveyors, G. F. Zimmer, London. 

26,607. Starntnc Horns, A. J, Boult.—(/, 4. Crayon, 
France.) 

26,608. WinpiInG Macutves, 8S. W. Wardwell, London. 

26,609, LuBricatine Device, 8S. W. Wardwell, London. 

26,610. Capsuces, A. Freund, London. 

26,611. Distnrectine Bepprine, W. P. Thompson.— 
(J. van de Biicken, Germany.) 

26,612. Fasreninc Device for Scrupsinc, C. Haupt, 
London. 

26,613. Drivinc Apparatus, for Vesse.s, F. Merziger, 
London. 

26,614. Bepstgap Jornt, A. Cieslik, London. 


G. 








26,615. LeMon-squeEzERS, A. Baumgarten, Liver- 

pool. 

26,616. Fasteners for Purses, H. Didout, Liver- 
1. 


ae ery. Sarety Expwosives, J. Wetter.—{ Westfiilisch- 
Anhkaltische Sprengstof- Aktiengesellschaft, Germany.) 

26,618. CAMPHENE, A. Zimmermann.—(The Chemische 
Fabrik auf Actien vorm. B. Schering, Germany.) 

26,619. CampHENE, A. Zimmermann.—{The Cheimische 
Fabrik auf Actien vor. EB. Schering, Germany.) 

26,620. CamMPHENE, A. Zimmermann.—({(7The Chemische 
Fabrik auf Actien vor. B. Schering, Germany.) 

26,621. MaTcH-MAKING Macuing, J. A. E. Criswell, 
London. 

26,622. MATCH-MAKING Macuine, J. A. E. Criswell, 
London, 

26,623, MATCH-MAKING Macuineg, J. A. E. Criswell, 
London, 

26,624. PReveNtTING the Rotation of a CYLINDRICAL 
Prece within a Socket, L. E. Amedroz, London. 
26,625, ALDEHYDEs, G. B. Ellis,—(La Soci#té Chimique 
des Usines du Rhine Anciexrnement Gilliard, P, Monnet, 

et Cartier, France.) 

26,626. ELecrric TeLecrapny, A. B. Tubini, London. 

26,627. Batt Bearines, H. Cogswell, C. E. Butler, 
and C. E. White, London. 

26,628. Pin for Fasrenine Butrons, A. H. Fishley, 
London. 

26,629. Hat Pins, A. H. Fishley, London. 

26,630. Compounp for Motive Power, J. T. Holland, 
J. 8. Bennett, and A. C. J. Wood, London. 

26,631. Breaxinc Pic Irony, T. Winterbottom, 
London. 

26,632. BooxBINDING Sueets, G. Hager, London. 

26,633. AppLiances for Rowina Boars, J. Beatrix, 
London. 

26,634. ConnectiInc ALARM BEL. to TELEPHONE Ex- 
CHANGE, P. Rabidge, London. 

26,635. ACETYLENE GENERATORS, E. W. 
London. 

26,636, CELLULOID PuncturRE Proor Protector, L. 
Sharpe, Lincoln. 


Lancaster, 


3lst December, 1901. 


26,637. Supports for TaBLeE Tennis, F, Cooper and J. 
H. Stone, Birmingham. 

26,638. Cuimney CowL, T. Coleman, Derby. 

26,639. Szats, F. G. Hamnett, Manchester. 

26,640, Cigar Box, W. T. Jones, Manchester. 

26,641. Cicar Box, W. T. Jones, Manchester, 

26,642. Cigar Box, W. T. Jones, Manchester. 

26,643, Cicar Box, W. T. Jones, Manchester. 

26,644. Cigar Box, W. T. Jones, Manchester. 

26,645. Cigar Box, W. T. Jones, Manchester. 

26,646. LuBRicaTING AXxLEs, E. J. Saner, Stoke-on- 
Trent. 

26,647. Rerorts, N. M. Henderson, Glasgow. 

26,648. Vermin Trap, W. C. Haigh, Manchester. 

26,649. ANIMAL WeaneR, D. Daggett, Kingston-on- 


Thames. 

26,650. Door for Grain Cars, J. D. Hoover, Kingston- 
on-Thames, 

26,651. GramopHones, W. M. Walters, Liverpool. 

26,652. Bact Lirter, J. Paterson, Glasgow. 

26,653. Borer FuRNACcEs, A. ,» J. A., and H. N 
Bray, Manchester. 

26,654. Apparatus for Drittinc Hores in Sream 
Boer FLv xs, Makins, Limited, and W. Lord, Man- 
chester. 

26,655. Execrric CoLttector TROLLEYs, O. R. Owen, 
Live l. 

26,656. Ho oRsE CouiaR, J. H. Wright and 8. Simpkin, 
Wolverhampton. 

26,657. Macuines for Spinninc Corton, 
Manchester. 

26,658. InsuLaTING Junctions of Conpuctors, V. Bor- 
nande and F. C. Linde, Manchester, 

26,659. Ecectric Licut Brackets, R. and C. H. Wall- 
work, Manchester. 

26,660. HicH-PREssURE Tap for WaTER, H. G. Mason, 
Birmingham. 

26,661. Mountinc MetaL Kwnops on Bepsteaps, D. 


Smith, Wolverhampton. 

26,662. KeyLess Locks, H. D. Fitzpatrick.(@. L 
Lavery, United States.) 

26,663. Arr Brakes, J. Shourek, Glasgow. 

26,664. Rotary Enciyg, F. H. Baker, Market Rasen, 
Lincolnshire. 

26,665. PotisHinc Iron, T. Peake, Daventry, North- 
amptonshire. 

26,666. Box Hanpigs, G. 8. Dome, Glasgow. 

26,667. SEPARATING Liquips from Souips, H. Duncan, 

R. Sheriff, and the Gold Recovery from Slimes 

Syndicate, Limited, Glasgow. 

26,668. WHEELS, A. Perret, Paris. 

26,000. Makino Sopivum, A. E. Berry ane F. G. A. 


ndon. 

26.670. The E. StaMp-SEAL ENvELopE, E. W. Edwards, 
Kirkcudbright, Scotland. 

26,671. Topacco Pipgs, A. Burnip, Leeds. 





8. Green, 


26,672. Racquets for Tasie Tennis, J. Tourtel, 
London. 
26,673. GenEeRATION of Evecteic Currents, F. E. 


more, London, 

ye Snow-cases for Bonnet Pins, A. Wilenski, 
4ondon, 

26,675. Derricks, M. C. Hutchings, and J. C. Lamb, 
London. 

26,676. LawN-Mowers, P. J. Tunny, London. 

26,677. Bouts for Doors, E. J. How and H. King, 
London. 

26,678. ELECTRO-MECHANICAL CONTROLLING MECHANISM, 

Edw: , London. 

26,679. SEALED Brrr Juas, 8. Read, London, 

26,680. VENTILATING PrpEs for Mrvgs, E. C. Greaves, 
London. 

26,681. Pir Joints. C. H. W. Biggs, London. 

26,682. AIR RELEASING Fonnet for Liquips, H, W. 
Hepburn, Liverpool. 









| 


26,683, STEAM GOVERNOR for Gas Enarngs, B, Stein, 
London. 

20,684. SIGHT-FEED MECHANISM, G. M., Marchant, 
Huddersfield. 

26,685. Taps for MeasurtING Liquips, J. 
marnock, 

26,686, Taps for Discnaraine Liguips, J, 
Kilmarnock. 

26,687, TABLE Gamk, T. Scott, London. 

26,688, Racqurts for LAWN TENNIs, A, 
Old Charlton, Kent. 

26,689. Ark HEeaTiIna Apparatus, G, Teichgracher, 
London, 

26,690. Execrric Arc Lawps, The British Thomson. 
Houston Company, Limited.—(B. Thomson, United 
States.) 

26,691. Execrric Circuit Controuvers, The British 
‘Thomson- Houston Company, Limited.—(. M. Heir. 
lett, United States.) 

26. 692. Evectric CurRRENT LIMITING = ICES, The 
British Thomson-Houston Company, Limited. - (Ss, 
L. G. Knox, United States.) 

26,693, ELecrric Circuit BREAKERS, The British Thom. 
son-Houston Company, Limited.—(R. H. Read, United 
States.) 

26,694. E:ecrric Circuit BREAKERS, The British Thom. 
son-Houston Company, Limited.—(A. HI. Read, United 
States.) 

26,605. Dynamo E_ectric MACHINES, The British Thom. 
son-Houston Company, Limited.—(H. Grisenhonry, 
United States.) 

26,696. ELEecrric Ragostats, The British Thomson. 
Houston Company, Limited.— (J. L. Hall, United 
States.) 

26,697. Evecrric Ruxostats, The British Thomson. 
Houston Company, Limited.—(W. C. Yates, United 
States.) 

26,698. ELecrric Distripution, The British Thomson. 
Houston Company, Limited.—(C. P. Steinmetz, United 
States.) 

26,699. FitamEnts for ELectric Lamps, W. L. Voelker, 
London. 

26,700. Evecrric Licutina Apparatus, D. C. Henry, 
London. 

26,701. SuppLyine Liquips, J. A. Dejust, London. 

26,702. ConrroLuinG Device for Connectine ELecrric 
StToraGE Batrerigs, J. W. Stover and N. H. Suren, 
London. 

26,703. Kitns, C. Loeser, London. 

26,704. Urensits for SERVING Ick CreEaM, J. B. Schiifer, 
Seven Kings, Essex. 

26,705, Gas Enoryes, J. 8. Klein, London. 

26,706. WIRE-DRAWING MACHINERY, G. Harrison.— 
S. Haley, United States.) 

26,707. HYDROCARBON 
London. 

26,708. Stoppers for Borries, J. A. Moller, jun., 
London, 

26,709, ELastic Tires, J, Compin and E. Flachot, 
London. 

26,710. BaLLtast Conveyors and Leve.iers, G. F, 
Spurlin, London. 

26,711. Driving Devices for Cycies, J. Mitchell, 
London. 

26,712. Apparatus for Heatine Liguip, E. W. 
London. 

26,713. Carbonic AciD, E. de Pass.—(La Société Servis et 
Rérat, France.) 

26,714. ELecrric AccumuLators, O. Zipke, London. 

26,715. CENTRIFUGAL SePaRaToR Drew, J. P. Hultgren 
and F. H. Getzmann, London. 

26,716. Hanpiess Watcugs, J. F. Kerr, London. 

Comn-FreeD Apparatus, L. Spiegel and J, 
Albert, London. 

26,718. Turrinc Device for Cusnions, C. C. Hender- 
son, Liverpool. 


Borland, Kil. 


Borland, 


H. Mitchell, 


(7. 


Burners, G. A. Bonelli, 


Parish, 


26,719. Topacco Pirg CLEANER, W, P. Thompson.—(J, 
F. 


Bin United States.) 

20, . Ever GLasses, L, F. Adt, Liverpool. 

26,721. Exxctric DistRIBC TION System, W. W. Pilking- 
ton and W. R, Ormandy, Liverpool. 

26,722. Brattice Cota Baaos, W. W. Pilkington and 





W. R. Ormandy, Liverpool. 

26,723. PicroriaL TRANSFORMATIONS, I. H. Blanchard, 
Liverpool. 

26,724. Botrie-ninsinc Apraratcs, D. Wickham, 
London. 


26 25. Fivrers, H. Miiller.—(K. Hebbeler, Germany.) 

26. Supports for Weak Feet, P. J. M. Gunthorp, 
Jondon. 

26,727. SCREW-THREADING Macuing, G. T. Warwick 
and T. W. Leete, London. 

26,728. Pipes, C. L. Wilson, London. 

26,729. ELECTRIC Batrery, T. J. Bain and J. O. Hunt, 
London. 

26,730. Account Books, H. Elinoff, London. 

26, _ TROLLEY PoLEs of ELECTRIC Tramways, R. J. 

y, London. 

278 Gon Movuntinos, C. Holmstrom and A. Brem- 
berg, London. 

26,733. Steam Traps, H. H. — +T. J. Kieley aad 
PF. T. Mueller, United States. 

26,734. Diz Sinxino, H. H. or . —+(S. A. Keller, Vaited 
States.) 

26,735, Easex, C. A. Bird, London. 

26,736, Cuairs, E, A, Farish, London. 

26,737. Sounp Propucine Apparatus, R, Hope-Jones, 
London. 

26,738. Sounp Propvucina Devices, R. Hope-Jones, 








mdon. 
26,739. Power Hamers, F, W. Golby.—(P. Hanzer and 
J. Chevalier, ————. 
26,740. Trouser Presses, E. H. Hobling, Leyton, 
Esse 


26,741. _ F. C. A. F, Thtirmer, London. 

26,742. Motors for Detvinc SEwina Macutngs, R. H. 
Wellmann, London. 

26,743. ELEctRIC Arc Lamps, J. H. Hallberg, 
London. 

26,744. SIGNALLING on RarLway Systems, T. H. Jones, 
London. 

26,745. Venicixs, C. L. Horack, London. 

26,746. ManuractuRInG Lamp GLopes, E. 
London. 

26,747. TAKING ANIMATED Puotocrapus, R. W. Paul, 
London. 

26,748, CIRCUIT SAFETY-INDICATING APPARATUS, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Aktien- 
Gesellschaft, Germany. ) 

26,749. SAFETY Fuses, 
Limited.—(Siemens and Halske 


Germany.) 
26,750. MANTLES, C. G. Brett and F. Henneberger, 


Bohm, 


Siemens Bros and Co., 
Aktien-Gesellschast, 


London. : 
26,751. DeTONATING SicNaL Apparatus, O, Stritter, 
London. 
26,752. aan * + REFILLABLE Botries, A. Destamps, 
Lon 


26,753. Waive, F. M. Chappell, London. 

26,754. Cuarcine Batreries, J. W. Stover and N 
Suren, London. 

26,755. MACHINES for Packrna Ort Cakes, A. W. French, 
London. 

26,756. Apparatus for CLosinc BoLt FasTENINGS, Ww. 
Naylor, London. 

26,757. Games, A. Mitchell, London. 

26,758. CoINn-FREED MECHANISM, G. Haydon and F. H. 
Urry, London. 

26,759. Svrruy ING CuRRENT to Exectric VeHIcLEs, W. 


L. Wise. (Maschinenfabrik Ocrliken, Switzerland.) 
26,760. MANUFACTURING Paper Baas, F. Tyson, 
London. 


26,761. PropuctnG INTAGLIO PLatszs, D. Cameron-Swan 
London. 

26,762. HARNESS ORNAMENT, R. C. Becker, Kingston- 
on-Thames. 

26,7638, IMPARTING SHAPE to Trousers, A. W. Ewers, 
Kingston-on-Thames. 

26,764. ee APPARATUS, J. Goldsworthy, Kingston- 
on- 

26,766. neon Becmnes Currer Bar, W. H. Hodges, 
Kingston-on- 

26,766. STOPPERING Bangers, J. @. Wallis and E, 
Bagnall, Birmingham, 
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THE INDIAN LOCOMOTIVE CONFERENCE 
IN CALCUTTA. 
(From our Special Correspondent.) 
CautcutTta, December 28rd. 


As no doubt you are aware, the recent outery about 
contracts for locomotive engines for India being let to 
American and German firms resulted in the Secretary of 
State for India arranging fur a Conference of Indian loco- 
motive superintendents, to which he appointed as presi- 
dent Mr. Wolley-Dod, F.C.H., M.Inst. C.E., a retired 
engineer of the Indian Public Works Department living 

in London. This gentleman before his retirement had 
been holding the appointment of Deputy Consulting 
Engineer for Railways to the Government of India, and 
ex officio secretary to the Committee of Locomotive and 
Carriage Superintendents for India, an advisory Com- 
mnittee constituted by Government in 1889, which met 
annually until 1894, since which time, for various reasons 
—chiefly the invasion of India by famine and plague, 
which deprived the Committee of its secretary, who was 
sent out to conduct a special railway survey for famine 
work—the Committee has not met, and has fallen more 
or less into a moribund condition. More of this anon. 

A better man than Mr. Wolley-Dod could not have 
been chosen by Lord George Hamilton. He is a very 
able engineer of considerable mathematical and scientific 
attainments, who, without professing to be a locomotive 
engineer or expert, has made locomotive subjects a study, 
so that he has a thorough grasp of the whole bearings of 
the questions the Conference was called upon to con- 
consider. Beyond all this he thoroughly knew the men 
over whom he was called to preside—or at least many of 
them, as in the seven years’ interval since his surrender 
of his post of secretary to the Committee there have been 
many changes—so that from the first the members of 
the Locomotive Conference and its president were in 
sympathetic accord. 

The Conference assembled in the Imperial Secretariat 
Building, Calcutta, on Monday, the 9th inst., and sat 
daily for some five hours, completing its final session on 
Vriday, the 13th. Every railway company in the country, 
irrespective of gauge or importance, had been invited by 
Government to depute its locomotive superintendent or 
other officer to represent it, while the State railways had 
been ordered to send their locomotive superintendents. 
Lesides these officers the Government of India ordered 
the attendance of their director of railway construction 
and their consulting engineers for railways—stationed 
in various parts of India for carrying out the provisions 
of the Indian Railway Act, and for seeing that the 
different guaranteed, assisted, or subsidised companies 
properly fulfil their working contracts with the Secretary 
of State for India. The attendance of these gentlemen 
was designed to enable a thorough discussion to be had 
regarding the Government standard maximum and 
iuinimum dimensions and weights which at present 
govern and limit the design of locomotive engines, and 
which had been alleged to hamper unduly the most 
efficient designs. After the first session of the Con- 
ference the Government consulting engineers’ contingent 
sat apart from the locomotive superintendents, as the 
numbers present made the Conference a bit unwieldy; 
but the opinions of the two sections were freely exchanged 
at intervals, so as to avoid antagonistic conclusions as far 
as possible. To ensure this the more, Mr. Wolley-Dod 
himself took the chair of the Consulting Engineers’ 
Section, and deputed that of the Locomotive Super- 
intendents’ Section to Mr. Stanley, the officiating loco- 
motive superintendent of the Madras Railway Company, 
and secretary to the Locomotive and Carriage Super- 
intendents’ Committee, who, well equipped for the work, 
made a very useful and acceptable deputy chairman and 
secretary combined. 

The Conference, therefore, consisted of the following 
locomotive superintendents or their deputies, Mr. F. 
Wolley-Dod president :— 

5ft. Bin. gauge lines.—Mr. T. R. Browne, East Indian 
Railway Company, 801 engines; Mr. H. M. Cardew, Oudh 
and Rohilkund State Railway, 172 engines; Mr. Rhind, 
Bengal-Nagpur Railway Company, 181 engines; Mr. 
John Robb, Bengal Central Railway Company, 27 engines; 
Mr. 8. J. Sarjant, Great Indian and Midland Railway 
Company, 747 engines; Mr. H. J. Stanley, Madras Rail- 
way Company, 236 engines, officiating locomotive super- 
intendent, secretary to Conference; Mr. G. Winmill, 
North-Western State Railway, 706 engines. Not repre- 
sentel: Bombay, Baroda, and Central India Railway 
Company, 199 engines. 

Bft. Bkin. gauge lines. Mr. C. KE. Cardew, Burma Rail- 
ways Company, 236 engines; Mr. C. Crighton, South 
Indian Railway Company, 208 engines, deputy locomotive 
superintendent; Mr. F. Goodwin, Rajputina-Malwa 
section of B. B. and C. I. Railway Company, 438 engines; 
Mr. R. 8. Hawkins, Assam-Bengal Railway Company, 53 
engines; Mr. James Robb, Rohilkund and Kumaon 
Railway Company, 27 engines; Mr. A. E. Ryles, Bengal 
and North-Western Railway Company, 175 engines; Mr. 
W. Sargeaunt, Southern Mahratta Railways Company, 
219 engines, deputy locomotive superintendent; Mr. D. 
Wedderburn, Bhavnagar and other Kathiawdr State 
Railways, 87 engines. Not represented: Jodhpur- 
Bikanir State Railway, 82 engines, and one or two other 
very small lines. 

Combined 5ft. 6in. and 3ft. 3fin. gauge lines.—Mr. 
C. P. George, Nizim’s State Railways Company, 89 
engines ; Mr. G. E. Jones, Eastern Bengal State Rail- 
ways, 243 engines. 

2ft. and 2ft. 6in. gauge lines —Mr. A. E. Adie, Howra- 
Amta and Howrah-Shiakhaéla Railway Company, 12 
engines; Mr. A, L. Alexander, Barsi Light Railway 


Company, Bombay Presidency, six engines; Mr. J. W.de 
Tivoli, Tézpur-Baliapara Railway Company, no statistics. 

These lines are of little practical importance in the 
locomotive question, and were merely represented in the 
general interest, and for information to be gained on the 





subject. Several other State and companies’ lines were 
represented by one or other of the officers of the broader 
gauge railways, or not represented at all. 

The Government consulting engineers who attended 
were :—Mr. C. W. Hodson, Director of Railway Construc- 
tion, Supreme Government; Colonel W. H. White, R.E., 
Calcutta, Bengal Presidency; Mr. IF. B. Hebbert, Luck- 
now, Oudh, Punjib, and Sindh; Mr. E. W. Arundel, 
Shillong, Assam; Mr. R. W. Egerton, Madras, Madras 
Presidency; Mr. G. A. Anderson, Bombay, Bombay 
Presidency; Mr. G. V. Martyn, Rangoon, Burma. 

The questions set before the Conference by the Secre- 
tary of State for India, and how each was dealt with, 
were as follows :— 

Subject I.—How far advisable it was to relax the 
Government standard dimensions which govern 
and limit the design of locomotive engines. 

On this the Conference unanimously resolved that the 
maximum weights permissible for locomotive engines 
should be increased as far as possible where the roads are 
strong enough for heavier engines than now employed. 
There was not much real discussion on this subject, as it 
is one depending chiefly on the limitations of bridges and 
track, on which locomotive engineers, of course, cannot 
say much beyond asking for greater total weights and 
axle-loads. There was, however, a general feeling among 
the majority of the representative locomotive men 
present that axle load was not at all a really vital point, 
as by suitable designs embodying sufficient axles in the 
wheel base it was possible to build very heavy engines, 
which would strain existing structures little or no more 
than the existing lighter engines now in use. Some 
members of the Conference, infected with the present 
fashionable “big-engine craze,’ wanted not merely big 
engines, but engines with the fewest possible wheels 
and axles; but it is very unlikely that they will 
attain their goal for some years to come, as the 
Consulting Engineers’ Section of the Conference very 
decidedly expressed its opinion that it could not recom- 
mend to Government any very great relaxation in 
the existing standard dimensions and rules connected 
therewith ; the general opinion being that heavy roads 
and heavy axle loads should be adopted only where the 
traffic really justified it, and not as the uniform standard 
of the country. More especially was this considered to 
be the correct view for the 3ft. 33in. gauge, which was 
professedly introduced into India a quarter of a century 
ago, in order to provide a cheap and efficient system of 
subsidiary Jight traffic railways in parts where 5ft. 6in. 
gauge lines were admitted to be financially impossible. 
Of course, events have moved since then, rendering many 
of the 3ft. 32in. lines fit for heavy traffic, where heavy 
roads and engines would be quite in order. Still several 
members considered that in some such cases still greater 
efficiency and economy would be attained by boldly con- 
verting some of these heavy lines to the 5ft. 6in. standard 
gauge—at least, in cases where they already have physical 
junctions with that gauge. 

Subject Il.—How far it was possible to reduce the 
number of standard classes of engines required 
for each gauge, and to introduce standard parts 
and details for different engines on the same 
gauge. 

This led to a very protracted and lively discussion, 
which eventually ended in deciding as follows :—For the 
5ft. 6in. gauge seven main types of engines to be designe | 
in two series to suit two standard axle loads of 15 and 
17 tons each, namely :— 

(1) Fast passenger engines with tenders, 4-wheel coupled, 6ft. 
dia., bogie. 

(2) Fast passenger engines with tenders, 4-wheel coupled, 6ft. 
dia., bogie, and trailing axle (‘‘ Atlantic ” type). 

(3) Fast passenger engines with tenders, 6-wheel coupled, 6ft. 
dia., bogie. 

(4) Goods engines, 8-wheel coupled, 4ft. 6in. dia., with tender. 

(5) a 6-wheel 5ft. ldin. dia., 

(6) tank, otherwise like No. 5. 

(7) same as No. 5, but wheels 

4ft. 6in. dia. 


2in. 
9in. 


2in. 


For the foregoing engines three sizes of tenders were 
fixed, to carry 2500, 3000, and 4000 gallons of water, with 
6, 7, and 8 tons of fuel respectively. Boiler pressure in 
allengines to be 1801lb. Sizes of cylinders to be fixed 
later. 

For the 3ft. 32in. gauge it was decided to ask for five 
standard tender engines for heavy roads and five for light 
roads. The heavy road engines to be designed for 9 
or 10-tons axle load, as may be subsequently sanctioned 
by Government, the light road engines for 8 tons axle- 
load, the present standard maximum. Tank engines to 
be left unstandardised, beyond stipulating that their parts 
and details should conform as far as possible to those of 
standard tender engines. The list is as follows :— 

For Heavy Roads. 
) Fast passenger engines, 6-wheel coupled, 5ft. dia., bogie. 
) Cylinders, 15in. or 16in. by 22in., 4-wheel coupled, 4ft. 
dia., bogie. 

(3) Mixed traffic engine, same as No. 1, but wheels 4ft. din. dia., 
cylinders as above. 

(4) Goods engines, same as No. 3, but wheels 3ft. 6$in. dia. 

(5) Cylinders as above, same as No. 4, but radial axle instead of 
bogie (‘* Mogul” type). 

For Light Roads. 

(6) Fast passenger engine, cylinders 15in. or 15}in. by 20in., 6-wheel 
coupled, 4ft. 5in. dia., with leading and trailing radial 
axles (‘‘ Prairie” type). 


din. 


(1 
(2 





(7) Mixed traftic engine, cylinders 14}in. by 20in., 6-wheel coupled, | 


ft. 5in. dia., bogie. 


8) Mixed traffic engine, cylinders 15in. or 154in. by 20in., 8-wheel | 


coupled, 3ft. 64in. dia., with leading radial axle (‘‘Con- 
solidation ” type). 


(9) Mixed traffic engine, cylinders l4in. by 20in.. 6-wheel coupled, | 


3ft. 64in. dia., with leading radial axle (‘* Mogul” type). 
(10) Mixed traffic engine, cylinders 1l4in. by 20in., 6-wheel 
coupled, 3ft. 64in. dia. (present State Railways F class). 
It was further unanimously resolved that long experi- 
ence on the 3ft. 3%in. gauge proved that engines with 


outside frames were much preferable to those with | 


inside frames, as outside frames not merely permit of a 
fire-box some 3in. wider, but render the inspection and 
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oiling of the engine much easier, by reason of the axle- 
boxes being on the outside of the wheels, whereas with 
inside frames and inside axle-boxes inspection and oiling 
is difficult, as it is practically impossible for enginemen 
to go beneath such narrow-gauge engines except when 
over a pit. 

With but three dissentients—Messrs. Crighton, Good- 
win, and Jones—it was further resolved for the same 
reason that outside valve gear was advisable, as with 
fast trains, making but short halts at stations provided 
with pits, this was a matter of the greatest importance. 
The dissentients, in discussion, admitted that their only 
objection to outside gears was merely a conservative one, 
in that they had had no personal experience with them. 
Their dissent, therefore, was of no great significance. 

It was further unanimously resolved that the British 
makers having offered through the Secretary of State 
for India to prepare in collaboration designs for standard 
engines, they should be asked to submit the same on the 
lines above indicated for consideration by the locomotive 
superintendents at a future conference, the same to be 
submitted through the London consulting engineers of 
the various railway companies and administrations, for 
their opinions in the matter. 

Subject I1I.—(1) How to prevent departure without 
due authority from such standards as may be 
eventually decided on; and (2) how to ensure 
that future improvements should be introduced 
into the standard designs from time to time as 
dictated by further experience. 

These two questions raised the biggest debate of the 
Conference, in which, at first, a great deal of division of 
opinion was exhibited. Eventually a very large majority 
of the members carried the following resolutions, pro- 
posed by Mr. C. E. Cardew, of the Burma Railways :— 

(1) That in order to maintain the standards which may 
eventually be arrived at, it is desirable that the existing Com- 
mittee of Locomotive and Carriage Superintendents for India be 
recognised by Government and the various railway companies as 
the tribunal for maintaining or relaxing those standards from 
time to time, and that the Committee and its chairman be invested 
with the necessary powers for performing such functions. Minor 
alterations which are not of such an extent or character as to con- 
stitute substantial departures from the accepted standard designs 
may be arranged for by individual railways direct with the 
makers. 

(2) That the same Committee shall, at such times and in such 
manner as may be hereafter arranged, take into consideration all 
important alterations which may be from time to time suggested 
for general adoption by individual superintendents, or by consult- 
ing engineers, or by the makers of locomotive engines, and after 
consultation with the various consulting engineers in London, and 
the principal makers, take steps for their authoritative introduction 
in all future orders for locomotive engines. 

The majority included Messrs. Adie, Alexander, C. E. 
Cardew, H. M. Cardew, Crighton, Goodwin, Hawkins, 
Jones, Rhind, Jno. Robb, Sergeaunt, Stanley, de Tivoli, 
Wedderburn, and Winmil]l. The minority included 
Messrs. Browne, George, Jas. Robb, Ryles, and Sarjant, 
who were defeated on the following amendments pro- 
posed by Mr. Browne, of the East Indian Railway :— 

(1) That to prevent departure from these standards, the pro- 
posals, wherever they originate, should pass through the hands of 
all three parties to a common agreement, viz., the British makers, 
the consulting. engineers, and the Indian superintendents, for 
opinion and agreement before being admitted for general adoption 
as a departure from or revision of previous standards. Minor 
alterations, which are not of such an extent or character as to 
constitute substantial departures from the accepted standard 
designs, may be arranged for by individual railways direct with the 
makers, 

(2) To ensure that improvements shall be from time to time 
introduced, that proposals from whatever source, should pass 
through the hands of all three parties toa common agreement, 
viz., the British makers, the consulting engineers, and the Indian 
superintendents, for opinion and agreement before being admitted 
and adopted as improvement on existing standard designs. 

What the exact value of these amendments may have 
been intended to represent by contrast with the original 
resolutions would be difficult to explain in absence of the 
discussion that ensued on them. In the first place, their 
supporters do not believe in the Committee of Locomotive 
and Carriage Superintendents, partly on account of 
the moribund condition into which it has fallen 
through the indifference and neglect of Government, 
whereby it has been practically stifled for any 
useful action during the past seven years; and, 
secondly, whether frankly expressed or not, the 
same gentlemen are not particularly enamoured of any 
system whereby inter-railway standards may be arrived 
at and rigidly maintained, as they recognise that a good 
deal of compromise and curbing of individual mechanical 
fancies will need to be exercised if the object of the 
Secretary of State for India is to be attained. While the 
general sense of the Conference agreed with the dissen- 
tients that probably far too much is expected from the 
establishment of inter-railway standards, and that there 
is always the danger of these crystallising and fossillising, 
still it was considered the attempt was worth making, 
| but that to render it in any wise practicable there must 
be a paramount authoritative tribunal in India. The 
alternative scheme sketched in the amendments was 
rightly considered but a covert endeavour to maintain 
the existing order of affairs, as it would be practically 
impossible to arrive at any agreement in the modus 
vivendi suggested by the dissentients. The majority 
further rightly considered that the original resolution 
offered a great opportunity to Government and the 
| various railway administrations for rehabilitating the 
Committee, which, properly constituted as a real live 
body of mechanical engineers, would be a power of good 
| in the country, provided it meet regularly and have the 
necessary powers and influence for forcing attention to 
its conclusions and recommendations. It may safely be 
concluded that if Government does not do its duty by 
the Committee, on the recommendation of the practically 
overwhelming majority of the Locomotive Conference, 
the Committee must finally die; and with it all hopes or 
endeavours at inter-railway standardisation, not merely 
lof locomotives, but of all rolling stock and other 
| mechanical railway plant. To make it reaily effective, it 
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should be converted into an Association rather than 
remain a Committee, entrance to which is now limited to 
those superintendents only who are working over 300 
miles of road. Like the American Association of Master 
Mechanics, it should be open to all, and the rules should 
carefully safeguard the interests of small railways and of 
minorities, to prevent them from being slumped by a few 
superintendents of the larger railways, whose voting 
power, regulated by the number of engines and axles 
under their control, is at present dangerously liable either 
to block the way to all improvements proposed by 
others, or to commit them to rash conclusions which 
have no other recommendation than a big axle-vote 
behind them. 

Subject IV.—To report what may be the immediate 
future requirements of locomotive engines for 
enabling the Secretary of State to place orders in 
advance as far as possible. 

The Conference dismissed this subject very shortly 
and promptly by resolving that this being purely a 
matter of finance affecting railway administrations having 
new lines under construction, or contemplating large 
renewals of engine stock, it was not one that could be 
properly or usefully discussed or dealt with by it. The 
general opinion of members was that there had been a 
good deal of nonsense written about engines not having 
been ordered soon enough, or during slack times in the 
building trade. The immense majority of engines had 
been all for increased engine stock on capital account, 
chiefly for new railways and extensions; and to suppose 
that such engines could or would be ordered in advance 
and bottled up for years till wanted for use caused 
members to indulge in a good laugh at the guileless 
simplicity of the builders who had launched this notion 
for turning slack times to their own advantage and that 
of their customers. a 

Subject V.—How far it may be advisable to relax the 
present specifications and methods of inspection. 

This led to a very interesting discussion, in which 
several members who have themselves been inspectors 
for various consulting engineers in former years, or have 
seen how such work is actually conducted, expressed very 
strong opinions that the locomotive builders have been 
making the most of a fancied or very exaggerated griev- 
ance, probably animated with the hope of shaking off all 
inspection worthy of the name. This it was considered 
would be disastrous to the maintenance of that very high 
class of workmanship now so pre-eminently distinguishing 
British locomotive work. In fact, some of the builders 
had themselves frankly admitted to members that, dis- 
agreeable as the present inspection may be occasionally, 
it had been one of the greatest factors in attaining and 
maintaining British excellence of work. Some members 
thought that very possibly minor improvements might 
be made in specifications, but considered that these could 
and should be most easily brought about by friendly con- 
ference between the builders and the consulting engineers 
in London responsible for the specifications, whilst it was 
certainly no business whatever of the Conference—in 
spite of the invitation given it by the Secretary of State 
for India—to sit in judgment on the eminent firms of 
consulting engineers, who have, on the whole, so well 
served the interests of the railway administrations em- 
ploying them. Eventually, therefore, the Conference 
arrived at the following unanimous resolution :— 

That the present specifications and methods of inspection are 
the work of the consulting engineers in London, and it seems to 
the Conference that the matters referred to in this clause may well 
be left to the consulting engineers to settle. The Conference is of 
opinion that the present specifications are excellent, and that the 
results of the specifications and the system of inspection are most 
satisfactory. The Conference do not consider it is advisable to 
relax the specifications or methods of inspection. It is evident 
that to a certain extent the reasonable application of any system 
of inspection must always be a question for the individual 
intelligence of the inspectors, and the solution of any difficulty 
in this respect is to appoint inspectors who are practical locomotive 
engineers. If this done, why inspection should entail any 
serious delay is not apparent. 

So ended the Calcutta Locomotive Conference of 
December, 1901, which if it do not accomplish all hoped 
of it, must at least remain a landmark in the history of 
Indian railways for some years to come. 

Incidentally there was a good deal of talk about the 
American engines which have caused all the excite- 
ment. The general opinion was that, bad or good from a 
British mechanical standpoint, they were at least well 
worth the money paid for them; that their design and 
materials were excellent, in some particulars better than 
British, but that their workmanship was generally rough 
and occasionally downrightly bad. Their fuel consumption 
was admitted to be heavy for the work done, but amen- 
able to correction by altering the steam distribution, 
fire bars, exhaust pipes, &c. In spite of all the draw- 
backs, they had proved a perfect godsend at a time when 
British locomotive builders were unable to offer any- 
thing better within any reasonable time. The general 
opinion of the members knowing anything of the matter 
was that the outcry had been engineered by certain 
newspapers and politicians for ulterior purposes, while the 
British builders took no real interest in the matter of a 
few dozen engines being ordered from the United States 
until whipped up to it by certain persons posing as the 
friends of British trade, crushed out by what after all 
was nothing more nor less than the settled Free-trade 
policy of the nation. 

The members of this Conference separated at the end 
of the week well satisfied with their proceedings, and 
feeling that they had immensely poet « by the five days 
of interchange of opinions. During the session they 
were photographed in a group by the well-known firm of 
Bourne and Shepherd, of Calcutta. 








Tue total gold yield of New Zealand for the past year 
amounted to 455,559 oz., valued at £1,753,783, as compared with 
871,993 oz., valued at £1,432,953, in 1900. 





ACETYLENE FOR GAS ENGINES, 





Atmost from the earliest time when acetylene became 
practically available for producing artificial light, the 
question of using the gas for driving explosion engines 
has been agitated. At first the various researches pub- 
lished by Berthelot, Vieille, and Le Chatelier on the 
explosive character of mixtures of acetylene and air seem 
to have created a feeling that the gas could hardly be 
safely employed as a motive power; the violence of the 
explosions is so great, the speed of propagation of the 
wave so high, the point of inflammation so low, and the 
possibility of determining a decomposition by dissociation 
after the mixture was compressed and before it was ready 
for ignition so apparent, that many persons felt it would 
be dangerous to attempt to drive an ordinary engine in 
the manner indicated. The liability to dissociation ex- 
hibited by acetylene when the gas is raised to any 
pressure exceeding that of two atmospheres or thereabouts 
also introduced another difficulty, as this kind of decom- 
position would give rise to the formation of free carbon, 
which would block up the ports and valves of the machine. 
However, many investigators took up the problem in spite 
of its unpromising appearance, and published in different 
journals a large number of experiments, chietly on the 
theoretical aspect of the question, and on the behaviour 
of mixtures of acetylene with a chemically large excess of 
air when exploded in tubes of various sizes. These 
experiments we do not propose to describe again, except 
in some cases where the tests were afterwards continued 
in such fashion that the results may be considered to be 
more or less comparable with those which would arise in 
practice. Among the chemists and engineers who have 
studied the value of acetylene as a source of power may 
be mentioned Grover, Crastin, R. H. Fenn, W. H. Mixter, 
Ravel, Meyer, Cuinat, and Gastine. 

Crastin tried experiments with coal gas and acetylene 
in a small Otto cyele engine, which he kept running at 
275 revolutions per minute. Delivering coal gas to it at 
a pressure of 0-3in., and using a proportion of air to 
gas = 11°72:1, he consumed 1°658 cubic feet per hour. 
Delivering acetylene at a pressure of 0’6in., and using 
the proportion between air and acetylene of 37°16: 1, he 
consumed 0°552 cubic feet of acetylene per hour. We do 
not understand exactly what external work the engine 
was doing during the test, or whether precautions were 
taken that the resistances should be the same in both 
cases, but assuming this to have been attended to, the 
ratio of efficiency of coal gas to acetylene was 
0-552 :1°658, or, approximately, 1:3. The excess of air 
used with the acetylene, however, was enormous. Un- 
fortunately, too, details as to work performed being 
omitted, we are unable to calculate what volume of 
acetylene was burnt per unit of power. 

From 1896 onwards Ravel investigated the same 
problem, employing a 2 horse-power engine built by the 
Compagnie Parisienne des Moteurs, and afterwards 
Lothar Meyer seems to have studied the behaviour of the 
same engine at considerable length. The machine was of 
the two-cycle type, working at a compression of 2°5 to 
3 atmospheres, and provided with electrical ignition. It 
was tested with acetylene, with ordinary coal gas, and 
with carburetted water gas. The acetylene was delivered 
at a pressure of 160 mm. of water. The results of the 
trials appeared to show that in a 2 horse-power engine 
1 litre of acetylene would perform 860 to 870 kilogram- 
metres of work, while coal gas gave 404 kilogram-metres, 
this being a ratio between the two fuels of 1: 2°1. The 
proportion of air to acetylene varied from 24: 1 to 36:1, 
except in one instance where it was returned at 200: 1. 
The duty indicated decreased as the proportion of acety- 
lene in the mixture rose; but at the proportion of 20:1 
the explosions became so vigorous that indication was 
impossible. Per effective horse-power hour the consump- 
tion of acetylene, measured at 160 mm. net pressure, was 
453 litres, or at atmospheric pressure 460 litres. As will 
appear later, this figure for acetylene is extraordinarily 
high, and no explanation of the discrepancy seems to 
have been made by subsequent observers. Possibly 
Ravel's engine was not very efficient, his valves leaky, or 
else his mixture may not have been economically ex- 
panded in the cylinder. His excess of air, again, was 
larger than that employed in some of the most recent 
experiments. Ravyel’s tests also proved that twice as 
much lubrication was required for acetylene as for coal 
gas; and that the amount of cooling to which the cylin- 
der was submitted affected the efficiency of acetylene 
more than it did that of coal gas. 

About the same time Cuinat took up the matter, ex- 
perimenting with a 6 horse-power four-cycle engine fitted 
with an induction coil for electric ignition. The admis- 
sion valves of this engine were so arranged that the mix- 
ture of air and gas was only drawn into the cylinder 
during two-thirds of the piston-stroke; then the gas 
valve shut, and during the last one-third air alone was 
admitted. When the piston returned, the valve closed 
slowly so as to allow the final quantity of air to be driven 
out again; and thus only two-thirds of a cylinder full of 
the explosive mixture was present at each explosion, 
which reduced the severity of the shock and gave better 
expansion. The engine was tested first with coal gas, 
then with acetylene, and the results are collected in the 
annexed table :— 

Coal gas. Acetylene. 


Pressure of gas supplied a 80 mm. 
Compression in cylinder . 62 ... 8-0 kilos. persq. cm, 
Maximum press, incylinder... 17:1 ... 29-1 ,, ie 

Final pressure in cylinder BS 3. S38 ss ‘3 
Ratioof gastoair by volume... — 1; 20 
Tot.consumption per h.p. hour 1380 470 litres. 

Consump. at half load (3h.p.) 876 302 ,, 

Consump. at full load (6h.p.) 516 175 


It will be seen that the compression in the cylinder 
was 1°8 kilos. per sq. cm. higher when acetylene was 
used, this difference being due to the more elevated tem- 
perature of the engine. The amount of cooling water 





was much greater when acetylene was exploded, 180 





litres being required per hour. From this test Cuinat 
believes that gas engines of 8 to 16 horse-power could be 
run with 160 litres of acetylene per horse-power hour, 
It will be noticed that the relative efficiencies of coal gas 
and acetylene per unit of volume at full load in a 6 horse. 
power engine are as 1: 2°95. 

At the International Gas Congress held in Paris in the 
summer of 1900 Witz remarked that he knew of no 
acetylene motor in actual operation. It had been shown 
that acetylene would drive gas engines, but the practical 
use of the gas for this purpose was a thing of the future, 
These observations called forth a reply from Neuberg, 
read at the Acetylene Congress a few months later, and 
his paper was published in full in the Zeitschrift fiir 
Calciumcarbid Fabrikation, 1900, iv., 360. He went 
into the question very minutely, but almost wholly from 
a theoretical standpoint, comparing the value of acetylene, 
coal gas, fuel gas, spirit, petroleum oil, petroleum spirit, 
and electricity, and calculating out the inclusive costs of 
each variety of motive power. He came to the conclusion 
that acetylene is much dearer than any other form of 
energy suitable for small motors, although it might be 
welcome to motor car drivers, as the engine would be 
always ready for immediate work, no “ firing up” having 
to be done. It would serve no useful purpose to repro. 
duce his figures and separate results,as the original prices 
he worked from are entirely wrong from an English point 
of view, owing to the higher cost of carbide and greater 
cheapness of mineral oil and spirit in this country. It 
would appear, however, though he is rather obscure in the 
matter, that he assumed 260 litres of acetylene to be 
necessary for the development of 1 horse-potver hour. 

At the same Acetylene Congress Cuinat returned to 
the present question, once again describing the tests we 
have already referred to, and giving interesting particulars 
of some fresh experiments carried out by the Gas 
Motoren Fabrik at Deutz. These would seem to be the 
only facts yet published of much real value, for the trials 
lasted over periods of five hours at full load. A 38 horse. 
power horizontal Otto-type engine was used, identical in 
construction with those sold for ordinary coal gas. It 
was fed from an acetylene generator arranged to give a 
pressure of 100 mm. to 160 mm., but the current of gas was 
regulated by a Schrabetz governor down to a pressure of 
60 mm. The indicator cards showed an initial pressure 
of 12°59 kilos., a maximum pressure of 43°6 kilos., and 
a final pressure of 3°87 kilos. per square centimetre. 
The exact proportion of air to acetylene could not be 
ascertained directly, as no provision had been made to 
measure the air admitted to the cylinder; but by calcu- 
lation from the cards and the size of the engine, it must 
have been between 25 and 30 to 1. At 15 deg. Cent. 
the volume of acetylene consumed per horse-power 
hour was 225 litres. In many respects these tests fully 
bear out Cuinat’s previous work. His ratio of compres- 
sion to maximum pressure was 80: 29:1, or, roughly, 
5: 18; the Deutz trials gave 12°59: 43°6, or 5: 17. In 
the first case the proportion of acetylene to air was 1: 
20; in the second, 1: 25 or so. Cuinat’s acetylene was 
passed into the cylinder at 80 mm. pressure; the Deutz 
acetylene at 60 mm. Cuinat’s consumption of acetylene 
was 175 litres per horse-power hour in a 6 horse-power 
engine ; the Deutz consumption was 225 litres in a3 horse- 
power engine. 

During 1900 G. Gastine published an article in 
L'Industrie Automobile on the use of acetylene for 
motive purposes, in which he suggested mixing the gas 
before combustion with gasoline or light petroleum 
spirit. The spirit is held in a horizontal cylinder having 
a revolving spindle fitted with brushes, which dip in the 
liquid during part of their revolution. The acetylenc 
travels through the vessel and becomes saturated with 
the vaporised petroleum, taking up 500 to 600 grammes 
of gasoline per cubic metre at a temperature of 10 deg. 
Cent., or 1 kilo., i.e, 1 gramme per litre, at 20 deg. 
Cent. By this arrangement the consumption of 
acetylene is said to be reduced 50 per cent., the 
rest of the work being performed by the vapor- 
ised petroleum, which is a much more economical 
fuel. It has been argued that such treatment might give 
trouble owing to the more rapid volatilisation of the most 
volatile constituents of the spirit, which would gradually 
cause it to become denser and less volatile. This, how- 
ever, could be overcome by making use of some of the 
waste heat from the engine to warm the carburetter. We 
cannot gather whether a motor of this type has actually 
been used or even constructed. 

If, now, rejecting Ravel’s tests, we take the mean cf 
Cuinat’s and the Deutz figures, viz., 200 litres, as the 
hourly consumption of acetylene per 1 horse-power de- 
veloped, and if-we omit any correction for the larger 
unit of power employed in England, we may calculate 
out the cost of an acetylene engine for gas only. With 
carbide at £16 per ton, yielding, let us assume to cover 
imperfect decomposition and leakage, &c., 4°5 cubic feet 
per pound, the cost of acetylene is 630 cubic feet per £1; 
or, adding 10 per cent. for the expense of generating, 
573ft. per £1. Two hundred litres are equal to 7°063 cubic 
feet; therefore the cost of acetylene is 2°93d., or, say, 
3d. per horse-power hour. Similarly, if an Otto engine 
driven by coal gas requires 20 cubic feet per horse-power 
hour, and if the price of the gas is 3s. per 1000, we have the 
hourly expense of coal gas as 0°72d. per horse-power ; so 
that acetylene is 4-1 times as costly, to which must be 
added extra outlay on lubricating material, and possibly 
cooling water. But, of course, this is not a reasonable com- 
parison, as acetylene is only advocated as a means of 
producing even light where coal gas is not laid on; and 
acetylene motors would only be adopted in similar 
circumstances. ; 

On endeavouring to pass from the region of experi- 
ment, and trying to ascertain what has actually been 
done in the way of using acetylene as a motive power 
in every-day work, we find all the published information 
to be extremely vague. According to Liebetanz, the 
firm of Moritz Hille, of Dresden-Lobtau, was the first 





to build special engines for the new gas. These are 
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almost identical in construction with ordinary gas en- 
gines, bnt have changeable cylinders and cooling jackets. 
The cylinders are said to be made of specially hard metal. 
The engines are built in various sizes up to 20 horse- 
power, and are stated to consume between 180 and 220 
litres of acetylene per horse-power hour. The cost of a 
3 horse-power engine is £100; of a 10 horse-power, £210 ; 
of a 20 horse-power engine, £360. More recently the Allge- 
meine Carbid und Acetylen Gesellschaft, of Berlin, has been 
making similar engines in sizes ranging from one-half 
to 6 horse-power, both vertical and: horizontal. One of 
these is illustrated driving a water pump in Professor 
Lewes’ book on acetylene, but he omits to tell us where 
it is at work. According to Vogel, several of the central 
acetylene installations in German villages are provided 
with gas engines which are in regular use to raise the 
water needed by the generators. <A fair number of the 


large buildings which are lighted by acetylene in the less 
populous ports of the Continent, such as hotels and fac- 
tories, have also installed gas engines to pump up their 
water supply, to generate small quantities of power, or 
The gas consumption 


to perform other domestic duties, 








is returned at 160 litres per German horse-power hour 
in engines of from 4 to 8 horse-power. At Ellerbeck, 
and one or two other towns in Germany, the owners of 
the central acetylene installations offer to supply gas at 
a specially reduced rate for motive purposes, and we may 
therefore imagine that there is a demand for power; 
but again no information has been given as to the 
results obtained in practice. The well-known firm at 
Deutz report that many customers have experimented 
successfully with acetylene in their ordinary engines. They 
find that the gas must be quite dry, and that the consump- 
tion averages from 250 to 300 litres per horse-power hour. 

In 1899 K. H. Offen “ scudauiaat ” a wonderful safety 
bicycle, with an acetylene motor suspended from the top 
tube of the usual diamondframe. The apparatus consists 
of a drip generator, a rotary pump with small fly-wheel, a 
special mixing and explosion cylinder of thick metal, and 
the working cylinder of the engine itself. All this hangs 
within the diamond. The piston-rod is connected 
through a pair of levers, the first of which is centred on 
the bottom tube, to a crank in the ordinary position on 
the bottom bracket of the machine, and the back wheel 





is driven by the regular chain. Clips on the bottom tube 
hold the various parts of the mechanism steady. The 
engine is controlled by two hand levers, projecting up- 
wards above the top tube, one to regulate the water 
supply to the carbide, the other to work the igniting 
deyice, the principle of which is not stated. The weight 
of the whole machine and the distance—if any—the cycle 
has travelled are unrevealed. 

The Auto Acetylene Company, of New York, have con- 
structed an acetylene motor car for the purpose of 
traction which weighs 450 kilos. The engine has four 
cylinders and two explosive chambers, artificial cooling 
being omitted. The normal speed of the engine is 
1000 (?) revolutions per minute, which is geared down so as 
to give a speed of 19°3 kiloms. per hour on the road. As 
reversal of the motive parts is impossible, the car is 
driven backwards by throwing additional back gearing 
into work by means of a foot lever. The engine will also 
act with gasoline or mineral lamp oil. The same firm 
has built a pleasure vehicle to accommodate two or 
three persons, fitted with an 8 horse-power engine. The 
car weighs 340 kilos. empty, and runs at a maximum 
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speed of 75 kiloms. per hour. We have not been able to 
meet with any constructional details. 

In conclusion, it may be remarked that, expense apart, 
there are two ways of using acetylene for motive power, 
especially for automobiles. The gas can either be 
generated on board in the usual fashion from calcium 
carbide, or it may be stored in cylinders after com- 
pression into porous matter in the presence or absence 
of acetone. This latter method of employing the gas 
has been legalised in Great Britain after a number of 
experiments carried out last spring at Woolwich Arsenal, 
a special exception to the Order in Council prohibiting 
compression having been published. Compressed acety- 
lene would be considerably more handy and convenient 
to use, for there would be no process of generation for 
the driver to look after; and probably the cylinder 
required to hold a certain volume of gas would be smaller 
and easier to pack under the car than a generator of 
equivalent capacity. On the other hand, carbide can be 
procured almost anywhere, at least in all large towns, 
while an extra supply could easily be carried about from 
place to place when taking long journeys; the store of 
compressed gas could only be replenished at a very small 
number of places—if, indeed, at more than one. In this 
respect a car fitted with cylinders would resemble an 
electrical vehicle which, generally speaking, is only suit- 
able for out and home travelling. It is instructive to con- 
sider that 1 kilo. of ealeium carbide contains practically 
the same amount of stored energy as 150 kilos. of 
metallic lead in an accumulator. Owing to the high 
price of acetylene power in comparison with all other 
sources of portable energy, the extra expense involved in 
paying for having the gas compressed into bottles would 
most probably be quite negligible. 








LITERATURE. 


Practical Marine Engineering for Marine Engineers and 
Students, with Aids for Applicants for Marine Engineers’ 
Licences. By Wituiam F. Duranpb, Professor of Marine 
Engineering, Cornell University. New York: Marine 
Engineering Publishing Company, Broadway. London: 
EK. and F. N. Spon. Price 5 dols. 

Tus is a noteworthy book. It is a large octavo of 706 
pages, with 314 illustrations, and a great number of 
diagrams. It is very well printed on good paper, and the 
engravings are for the most part excellent. So much for 
those features of the work which strike the reviewer the 
moment he opens its pages. Let us see how far it will 
repay further examination. 

In a certain way the work resembles Seaton’s well- 
known treatise on the marine engine, but not very closely. 
Professor Durand has written specially in the interests of 
the sea-going engineer, while Mr. Seaton’s work is 
intended for those who hope to be called on to design or 
construct engines rather than to manage them. Pro- 
fessor Durand does not deal at all in theory. He does 
not criticise design. He gives facts in steam engineering 
as he finds them; and to make his work complete he has 
added an appendix, in which so much mensuration, 
geometry, and advanced arithmetic are taught as will 
help the student or the man going up for a certificate, 
without puzzling him or loading his memory with 
more than it can stand. As an example of the 
pains taken to simplify matters, we may cite two things 
which vex the souls of men who are not expert at arith- 
metic. The first is percentages. The number of appa- 
rently well-educated folk who either cannot at all 
calculate a percentage, or only arrive at it by roundabout 
and laborious methods, is very large. Professor Durand 
shows that it is only necessary to regard the percentage 
as a decimal fraction, and with it multiply the whole 
number wanted. Thus, 16 per cent. of 80 is 80 x °16 = 
12°8. We have not space to reproduce any of the very neat 
definitions and explanations which he gives. Again, take 
fractional indices. He writes :— 

‘** Occasionally the engineer has to deal with the index %, which 
is simply a short way of indicating two operations—(1) raising to 





the square ; (2) extracting the cube root. Thus, 64° means the 
third root of the second power of 64; or the second power of the 
third root of 64. Thus (641)° = 9/61 64 = {4006 = 16-02 
(64)8 = (4/64)? = 42 = 16.” 

The book begins with a short account, alphabetically 
arranged, of the principal materials used in engineering 
construction. We notice that in dealing with aluminium, 
although he mentions that sea water will often corrode it, 
our author says nothing about the far more serious injury 
done by alkalies such as soda. Attempts have been 
made to employ condensers of aluminium, but the use of 
lye to clean the tubes was fatal. Our author possesses, 
however, a wonderful knack of stating just those facts 
most likely to be of use to his readers. Thus, instead of 
going into a long general dissertation on copper as a 
metal, he occupies the space at his disposal by explaining 
the precautions which should be taken in using it. For 
example, 

‘* Tf copper is raised nearly to its melting point, on contact with 
the air it readily unites with oxygen, and loses its strength in a 
large degree, becoming, when cool, crumbly and brittle. Copper 
in this condition is said to have been ‘burned.’ The possibility of 
thus injuring the tenacity of copper is of the highest importance in 
connection with the use of brazed joints in steam pipes.” 

The pages devoted to iron and steel form a very neat 
little treatise on these metals. The author is, however, 
not quite sound in dealing with the basic process, but in 
this particular connection the matter isof no importance. 
His information is in some respects the latest. Thus, he 
directs attention to the fact, very far from being 
generally known, that to produce malleable castings it is 
not necessary to use any decarbonising material as 
packing, such as hematite, or mill scale, because, in 
point of fact, the metal is not decarbonised, but the 
combined carbon is separated from the iron. In the 
United States very good results have been obtained by 
simply packing the castings in sand. 





Space will not permit us to follow our author in detail 
through his book. We must content ourselves with 
noticing such points as claim particular attention. In 
the article on fuels we find a statement which may be 
true of American coal, but certainly is not true of British 
coal. Speaking of weathering, he tells us that bituminous 
coal suffers more than anthracite. Ifhe had had to keep 
up steam with weathered Welsh coal, we fancy he would 
have modified his opinions. His estimate of the value 
of oil fuel is much more moderate than that given by its 
advocates. None the less is it, we think, trustworthy. 
A ton of oil, he says, cannot be reckoned on to do more 
than 1°7 tons of good coal. 

The chapters on boilers are very good, but we are 
surprised that in a book intended to be so practical 
no reference is ma’e to the right and wrong way 
of packing manhole doors. It is perhaps not too 
much to say that at least one-half of all the casualties 
that occur in boiler-rooms are due to tae blowing out of 
packing, because the manhole door has been made too 
small to support the packing properly. Drawings are 
given, fully dimensioned, of two or three varieties of 
manhole plates and fittings, but, curiously enough, in none 
is packing shown, nor is a word said on the subject; 
indeed, we are left to suppose that scraped surfaces are 
employed to make the joint without any packing what- 
ever, which would not be the case in practice. All the 
boiler detailed drawings are the best by far we have ever 
seen ina book. The cross section of a Scotch boiler, 
given on page 48, shows, however, an unusual construction, 
the furnaces—corrugated—being egg-shaped at the back 
end in cross section, with the large end down. This must 
sensibly weaken thetube. A good deal of space is given to 
safety valves. We note that in the United States the 
same absurd system has been adopted as that followed by 
our own Board of Trade, the dimensions of the valves 
being settled by their area instead of by their cireum- 
ference. All Scotch type boilers must have a safety 
valve with not less than 1 square inch of area for every 
3 square feet of grate surface, and all water-tube boilers 
carrying more than 175lb. must have 1 square inch of 
area for every 6 square feet of grate surface. To show 
what this means, let us suppose two Scotch boilers, one with 
four furnaces and the other with twofurnaces. The grate 
surface in the first is 60 square feet, that of the second 
is 30 square feet. The first must have a safety valve 
with 20 square inches area; the second a valve with 
10 square inches area. The diameter of the first safety 
valve will therefore be 5,\;in., and of the second 3,%;in. 
The area for the escape of steam, taking the lift at 0-2in., 
is for the first 3°18 square inches, and for the second 
boiler of only half the power, 2°24 square inches. Both 
these dimensions cannot be right. According to United 
States rule, “ composition ” or alloy fusible plugs may not 
be used. They must be made of Banca tin, and at least 
iin. in diameter. Now, the melting point of tin is about 
445 deg. Fah. The temperature of the water in boilers 
carrying 200 lb.—and more than this is carried in many 
Scotch boilers—is about 385 deg. Fah., sothat the margin 
between the two is very small. The tin must be near 
the point of semi-fusion or disintegration, and if we allow 
for the circumstance that one end of the plug next the 
fire must be hotter than the other, we should imagine that 
the tin plugs would give a great deal of trouble. The 
rules drawn up by the United States Board of Supervis- 
ing Inspectors of Steam Vessels are not quite in accord 
with those of Lloyd’s or the Board of Trade. Here is 
one for the pressure allowed on cylindrical boiler shells :— 

** Multiply one-sixth of the lowest tensile strength found tare ps 
on any plate in the cylindrical shell by the thickness expressed in 
inches, or parts of an inch, of the thinnest plate in the same cylin- 
drical shell, and divide by the radius or half-diameter, also 
expressed in inches, and the quotient will be the pressure allow- 
able per square inch of surface for single riveting ; to which add 
20 per cent. for double riveting when al! the rivet holes in the 
shell of such boiler have been ‘fairly drilled,’ and no part of such 
boiler has been punched.” 

Let us see what this means, and take a case: A 
boiler is 10ft. diameter; plate, lin. thick ; tensile strength, 


30 tons, or 67,200 lb.; working pressure, 187 lb. This is 
apparently a factor of safety of six to one. But the 


strength of a single riveted joint is only about 56 per 
cent. of that of the solid plate, so that the factor of 
safety is reduced from 6 to 3°36 times only, which is 
decidedly low, and is only admissible with first-rate 
workmanship and very careful periodical examination to 
see that grooving does not take place. 

Passing from boilers to engines, we find the same 
thoroughness of purpose manifested by our author. 
Once more we must praise the drawings. These are 
quite unlike the average run of text-book engravings. 
They are really working drawings in many cases—small, 
it is true, but beautifully clear. They have the con- 
spicuous merit of showing how things are actually made, 
and they are not fancy sketches, calculated to mislead 
the inexperienced by their want of proportion. Every 
type of marine engine that has been used with success, 
from the comparatively rude machinery of the stern-wheel 
steamer on the Western rivers to the Parsons engines of 
H.M.S. Viper, is illustrated and sufficiently described to 
make its character clear. Curiously enough the wiper 
and cam gear of the stern-wheel boats is almost the same 
as that used on winding engines in this country, a link 
motion, however, taking the place of the cams. But the 
drop double-beat valves and wipers, or “lifters,” as they 
are sometimes called, are the same. These Western boats 
were and still are very remarkable examples of the adapta- 
tion of machinery to its environment. The cylinders were 
very small in diameter and long in the stroke; 24in. 
diameter and 8ft. stroke were not unusual dimensions. 
Professor Durand writes thus :— 

“The cam type of valve gear possesses peculiar advantages, 
especially for long-stroke slow-revolution engines such as are used 
in these cases. The motion of the valve may thus be made inter- 
mittent, giving a quick opening and closure, with intermediate 
periods of rest or very slow motion. _ It is also peculiarly adapted 
to the elastic movement of the hull during loading, unloading, &c., 
movements which continually vary the distance between the main 





shaft and rock shaft, and which, with almost any other type of 
gear, would introduce serious disturbance into the movements of 
the valves and the distribution of steam.” 

Our author points out the apparent incongruity of a 
fluid-compressed nickel steel ate shaft, and a wooden 
connecting-rod, which, for an 8ft. stroke would be no less 
than 32ft. long. 

A good deal of space is devoted to auxiliary machinery 
and appliances; and we see with admiration that under 
no circumstances is the name or address of the makers, 
patentees, or inventors of the various appliances given. 
Thus all approach to puffing is avoided, and the book 
gains proportionately in dignity. The descriptions apply, 
of course, to well-known things, none of them eminently 
novel, so that the claims of patentees to mention need 
not be considered. 

No fewer than eighty-five pages are devoted to the 
operation, management, and repair of marine engines 
and boilers. The author, within this space, gives hints, 
suggestions, and instructions regarding the routine and 
management of the engine and boiler-rooms of a steam- 
ship during a voyage, beginning with lighting the fires, 
The most has. perhaps, been made of the space; yet we 
would have wished that more had been said concerning 
feed and density, and the proper way to maintain scale 
on the surfaces to prevent corrosion. The density of 
feed-water from surface condensers always rises steadily 
from some cause which we have never seen satisfactorily 
explained. The careful engineer using his salinometer 
gets alarmed, blows down his boilers, and puts in sea water, 
lowering the density, and doing just that which he ought 
to avoid. Furnaces are often brought down in this way. 
The rise in density has nothing to do with deposit; anda 
word of warning would not have been out of place in a 
book of this kind. But, on the whole, the treatment of 
the scale question is excellent and quite trustworthy. 

The section on valves and valve gears and the indica- 
tor is very good. The author gives an example of the 
standard method of combining a set of cards. We have 
repeatedly pointed out that these combinations are only 
calculated to mislead. It was, however, we suppose, 
necessary that an example should be supplied, if only to 
satisfy examiners. 

Lack of space prevents us from doing more than 
referring to the concluding portions of the volume. 
They deal with special topics and problems, such as heat, 
steam, steam engine economy, the loading of safety 
valves, the proportions of cylinders in multiple expansion 
engines, and such like. The tenth chapter is devoted to 
“ Propulsion and Powering.” We see with some regret 
that our author adheres to the Admiralty rule 

D3 3 , . ‘ 
H = ——, where H is the power, D displacement in 
tons, v knots, and k a coefficient. It has been shown 
over and over again in the most conclusive way in our 


, 
pages by Mr. Robert Mansel that D® is wholly mislead- 
ing anderroneous. We suppose, however, that Professor 
Durand was compelled to use it because it is still re- 
garded by examiners as correct. 

We have already referred to that portion of the book 
dealing with arithmetic and geometry. Preceding this 
is the chapter on electricity on shipboard, which occupies 
twenty-one pages. This is a very excellent little treatise, 
and we doubt if so much useful information has before 
been got into so small a space. Our author has taken 
the utmost care to avoid writing about theory or contro- 
versial subjects. In this, as all through the rest of the 
book, he has steadily borne in mind the purpose which 
it is intended to serve, and has written accordingly. To 
show how he has dealt with theory we shall cite one 
paragraph; how with practice another. Concerning 
theory, he writes: 

** All phenomena connected with what we call electric current 
in wires or other conductors take place as though a current of 
something was flowing in aclosed circuit. Scientists do not assume 
that there is in reality anything actually flowing within the wire. 
In fact, the nature of electricity and of the electric current are not 
satisfactorily known, and so, in the absence of more definite in- 
formation, we speak of the electric current simply as an aid in the 
discussion.” 

The practical paragraph runs as follows. 
short, but very pregnant :— 

‘‘ With such small high-speed engines the presence of water in 
the cylinder is likely to produce serious damage, and special care 
should be taken in regard to the relief and drainage valves, both 
hand and automatic systems being preferably fitted.” 

Here we must stop. We have, we hope, given our 
readers a general idea of what they will find in this book. 
We do not think that we have overrated its merits ; and 
we can assure the student, and indeed every one 
interested in marine steam machinery, whether an 
engineer by profession or an amateur by inclination, that 
they will find between its covers an immense amount of 
information, so put together and so expressed that 
nothing better within its limits has been published, at all 
events in English, than this book. The only treatise 
comparable with it is Girard’s “ Traité Pratique des 
Machines Marines Motrice,” which has already been 
reviewed in our pages. But the American book is 
infinitely the better of the two in the matter of 
engravings, which in such treatises are of the utmost 
importance. 


It is very 





SHORT NOTICE, 


Hazell’s Annual for 1902, A cyclopedic record of men and 
topics of the day. Revised to December 6th, 1901. Edited 
by W. Palmer, B.A. (Lond.). Glasgow: Hazell, Watson and 
Viney, Limited. 1902. Price 3s. 6d. net.—Several new and 
useful features appear in the present issue. For example, 
there are articles on the armies and navies of the world, 
the trade of the world, ministries, diplomatic and consular 
representatives, leading men of the world, the mercantile marine, 
minerals, railways, industrial trusts and engineering schemes of the 
world, and on a large number of other subjects. These have 
evidently been prepared with great care. Moreover, the exist- 
ing contents has been brought up to date, and we notice a large 
portion devoted to water supply, sewage disposal, and general 
engineering. 
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TRIPLE ROLLING MILL ENGINE. 





In our impression for November 29th, 1901, we described 
® fine compound rolling mill engine constructed by Messrs. 
John and Edward Wood, Victoria Foundry, Bolton, and 
working at the Neepsend Rolling Mills, Sheftield. We then 
stated that we were unable to publish drawings of the engine 
because none suitable for reproduction in our pages existed, 
but that we proposed in a future issue to publish drawings 
of a very similar engine constructed by Messrs. Wood for 


Russia. We now give the promised drawings on page 55 and 
above. We premise that the valve gear on the high-pressure 


cylinder of the Neepsend engine is similar in all respects to 
that shown as far as the parts above the floor go, but it has 
not the arrangement of weights below the floor, for the 
Springs are placed immediately under the dash-pots on the 
floor, and are so arranged that the tension of the springs can 
be adjusted while the engine is working. 

_The rope fly-wheel at the Neepsend Works is a very fine 
piece of work. The boss is bored on a machine which accu- 
rately divides it to receive the arms, and is faced for the arm 
collars to bed against. The arms are turned and made a 
driving fit into the boss, the turned part being parallel, and 
they are also faced to fit against the boss, and are secured to 
the boss by strong cotters. The outer ends of the arms are 
faced to fit against the segments, and also have a turned part 
projecting which fits into a bored hole in the segment. The 
segments are planed on the joints, faced for the arms, and 
bored to receive the turned part of the arm, all these opera- 


tions being done at one setting. The faces on the arms are 
broad, as are the segment joints, and the segments are 
secured to the arms and to one another by a large number of 
bolts. Teeth are cast on the wheel to bar the engine round 
by. 

The valve gear is simple and trustworthy, and the govern- 
ing is extremely effectual, the speed of the Neepsend engine, 
whether indicating about 250 horse-power or 1000 horse- 
power, being as nearly as possible the same. The valves are 
cylindrical, of the Corliss type, and fitted with Macbeth and 
Wood’s patent silent, gravity-loaded, spring dash-pot. The 
exhaust valves are double-ported, driven with a positive 
motion by an excentric. The steam valves are worked by trip 
gear in the following manner :—A casting bolted to the cylinder 
carries two slide blocks, which are connected by coupling-rods 
to the steam valve levers—see drawing above. These blocks 
carry the lower steel catches, and are moved by a bar sliding 
backwards and forwards and lying on the top of the casting, 
which bar carries the upper catches. These upper catches 
are carried in sliding blocks in the driving bar, which are free 
to rise and which have wedge pieces arranged to take up any 
wear. The catches are made as shown in the detail on the 
drawing, the working face of the catch being parallel to 
the direction of motion of the slide block. The disengage- 
ment is effected by two trigger blocks, which at the proper 
moment rise up under the upper catch blocks above referred 
to. These trigger blocks are carried along at the same height 


until they reach the double inclined plane, worked by a 





parallel ruler motion, and running up this they effect the 
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disengagement. The height of the inclined plane is deter- 
mined by the governor, which moves it in a circular path, 
throwing it backwards when lowering for the later cut-offs, 
and forward when rising for the early cut-offs. The effect of 
this circular motion is to compensate for the inequalities of 
cut-off due to the angle of the connecting-rod. The dash-pots 


| shown on the same drawing are so arranged that the spring 


|}means of cushioning its descent. 





which is placed underneath can be lengthened or shortened 
while the engine is at work, and a new spring can at any 
time be put in without interfering with the dash-pot portion 
of the apparatus. This portion is a simple piston with 
Combined with the 
governor motion is a safety gear, which lifts up the upper 
catch blocks when the governor comes to the bottom of its 
movement. 

Concerning the dash-pots, which we can say from personal 
observation work beautifully, we cannot do better than give 
the inventor’s own description of them :—‘‘ The fault of the 
ordinary spring dash-pot is that it is weakest when the 
greatest power is required—that is, with a very early cut-off 
when the valve is unbalanced, and all the friction due to 
steam pressure has to be overcome in closing the valve—and 
strongest with the later cut-offs, when with an open and con- 
sequently balanced valve the power required is least. This 
means imperfect action and risk of mishap with the lighter 
loads, and excessive noise and wear and tear with normal or 
heavy loads. The first of these faults has sometimes been 
got over by mechanically compressing the spring before 
opening the valve, involving considerable additional compli- 
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cation to the valve gear; but the second, which except in 
special cases is the more objectionable, is now done away 
with for the first time. 

‘** The action of the dash-pot, as will be seen from the illus- 
tration, is very simple, and as it depends solely upon gravity 
and inertia, is absolutely certain in its action. In effect the | 
buffer spring is compressed by a weight which sits upon it, 
being free to rise and fall upon the buffer-rod. When the 
valve begins to move, the weight, owing to its great inertia, 
lags behind, which causes extra compression of the spring 
and ensures efficient action with the early cut-offs. The 
inertia of the weight is then gradually overcome till, when 
steam has been carried on about two-tenths of the stroke, the 
weight and buffer-rod are travelling at about the same speed. 
After this the valve and buffer-rod slow down, owing to the 
decreased movement of the excentric, but the weight is 
carried on by its inertia and rises up the buffer-rod, easing 
off the compression of the spring, and thus considerably 
reducing the pressure of the spring upon the valve for the 
later cut-offs. When the valve is released the buffer-rod 
shoots down through the weight closing the valve. The fall 
of the weight in descending is cushioned upon a second 
internal buffer piston. If through accident a spring breaks, 
the weight alone will close the valve and keep the engine 
running until a new spring can be conveniently put in. The 
new arrangement is especially suitable for engines such as 
those for electric lighting, which sometimes run with very 
light loads.”’ 











TESTS OF HIGH EXPLOSIVE SHELLS. 


Ox November 15th last a competitive trial of the Gath- 
nitwnu torpedo gun and th? 12in. American army gun was 
made at Sandy Hook. The two targets attacked, identical 
in every particular, typefied structurally the water-line 
s2ction of the battleship Iowa, but were really somewhat 
ssronger. They were 8ft. high and 16ft* long, and rested 
upon heavy timbers. They were backed by stout struts of 
wood, 15in. square, and upon thes2 supports was piled | 
several hundred tons of sand; the effort in every way was 
to make the targets as stable and as strong as the ship itself. 
The face plate, of uniform thickness from top to bottom— | 
where the Iowa’s belt is tapered—was Illgin. thick of | 
Harveyised steel. The protective deck was represented by two 
lavers of nickel steel, the lower of lin. and the upper of 1gin., 
and on the ground infront of the Gathmann target was laid 
a 3in. plate of steel, the purpose of which, on the plea of the 
inventors, was to show to some extent the possible damage 
or extension of injury to the under-water hull immediately 
in wake of an exploding Gathmann shell. The army target | 
was distant 178ft., the Gathmann target 500ft. After the | 
firings the army target had not been moved an inch, while | 
the Gathmann target—a mass of 26 tons—had been driven 
bodily back into the supporting sand butt 9ft., and moved to | 
the left 8ft., so badly crumpling the structural support of steel 
that a ship similarly circumstanced must have been very 
seriously injured, while the concussion of those explosions 
would have been frightfully demoralising to the personnel, if 
not correspondingly destructive. | 

The first shot from the Gathmann gun, even though it 
dished the target face about 6in., was admittedly a failure, | 
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| chamber pressure of quite 14 tons. 


anvil, with the three perfect indentations of the fulminate 
“caps, was found in each case, telling the whole story of 
successful working. To ensure the complete saturation of 
the gun-cotton charge, a perforated channel leads through 
the centre of the mass from the cap. 

It will be seen, upon examining the dimensions of the 
copper rotating band, that it has a decided taper. As the 
shell lies in the gun ready for discharge, this band, unlike 
the practice in other guns, is not in contact with the rifling. 
The rifling, which is entered gradually, does not begin until 
some distance ahead; but the copper band at the base is 
wide enough to fill the bore and prevent the passage of gases 
ahead of the shell. The reasons are these: In the ordinary 


| service, the shell is at once in contact with the rifling, and, 


before the projectile can be pushed forward, it must partake 
of a rotary motion. This momentary check is enough to 
permit of the generation of high pressures in the explosion 
chamber of sutfticient power to force the gases past the 
obstructing shell, with the consequent result of damaging 
erosion of the bore of the gun, and, in some instances, of the 
premature explosion of the shell, by getting into the fuse. 
With the Gathmann gun, the shell has considerable headway 
before it enters the rifling, and the first impulse of the 
explosive charge is to move the projectile forward un- 
obstructedly. Asa result, the chamber pressures are lower, 
much lower, in fact, than they otherwise would be. In the 
recent firings at Sandy Hook, the Gathmann shell attained a 
muzzle velocity of 2015 foot-seconds, with a chamber pressure 
of only 18,500 1b.; while the reduced velocity of the army 
gun—the equivalent of a range of 3500 yards with the 
target at a distance of only 178ft.—was secured with a 
Of course, these low 
pressures in the Gathmann gun have resulted in a lighter 


| structure, the Gathmann gun weighing but two tons more 


than the army 12in. rifle, while being 25 per cent. more 
effective, and, with the substantial elimination of damaging 
erosion, of correspondingly longer life. 

The cost of a single discharge of the Gathmann gun, 
inclusive of shell, is, it is stated, considerably below that of 
the army gun. 

The results of the attack of the army 12in. rifle were as 
follows :—The first shot was loaded with 20 Ib. of ‘* Dunnite ” 


| —it exploded when half through the plate, made a clean 


frontal perforation, and sent a conical section of the rear half 
of the plate way into the sand butt after cutting through the 
15 n. wooden struts and damaging the supporting structure 
of steel. Outwardly—that is to the front—the target was 
absolutely undisturbed, save for the clean-cut hole in the 
centre. Thesecond shot was loaded with 25 Ib. of ** Maximite.”’ 


| It burst while in the plate, wrecked the backing still more, 


and cracked the armour from top to bottom, as well as hori- 
zontally. The general position of the target was undisturbed. 
The third shot was loaded with 65 lb. of ‘* Dumnite ’’—the 
explosive developed by Captain B. W. Dunn, of the United 
States army—and, contrary to the agreement, was not fired 
at the centre line, but at the weakened lower left-hand corner. 
It exploded upon contact, and swept a fragment of 14 tons 
weight through the sand butt and 200ft. to the rear. All 
these shots were absolutely normal—a feature vital to their 
success. 

The advocates of the Gathmann system contend that a 


| shell would be halted long enough, at a range of 3500 yards, 


to cause explosion immediately to the rear of a 12in. plate; it 
would go through and through 
two obstructing walls, each 
6in. thick, separated the width 
of a battleship, and explode on 
= the further side of the second. 
| The first impact would control 
2 the time of explosion, and the 
| second one would not hasten it. 
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Only normal impact would 
ensure penetration to such a 
shell. The safety of this par- 
ticular fuse, even though it 




















functioned with reasonable 





Bovrcer 
GATHMANN TORPEDO SHELL 


and that because of the imperfect detonation of the great 
mass of wet gun-cotton, the safety-pin delaying action until 
the shell had been crushed and a large part of the cotton 
scattered. Several hundred pounds, in a powdered form, 
were found subsequently scattered all about the ground in 
front of the target. 

The second shot struck the target to the left of the centre 
and crushed into the backing, while the heavier upper layer 
of the protective deck was torn away and hurled 30ft. to the 
rear. The third shot, striking fairly to the right of the 
centre, split the face plate from top to bottom, completed 
the destruction of the backing, and effected substantially the 
final dislocation of the heavy armour plate from its structural 
setting. The 3in. plate in front of the target was doubled 
into a big V, and driven 6ft. into the ground; while the 
whole target, as a mass, as has already been said, was driven 
back 9ft. into the sand, and moved to the left a matter of Sft. 
Such was the condition of the Gathmann target after two 
attacks. 

As shown by the accompanying section of the Gathmann 
shell, the walls appear ridiculously thin as compared with the 
sorvice shell, whether of the explosive or the armour-piercing 
type. The purpose of this is, incidentally, to reduce the 
weight of metal, to increase the mass of explosive charge, 
and to ensure wide contact with the opposing structure as 
the shell is crushed and spread against that surface just 
before detonation. The whole shell, loaded, weighs 1800 ]b., 
as against the 10001b. projectile of the army 12in. rifle. The 
prime safety element of the Gathmann shell consists in the 
rear housing of the detonator and its retention in that 
position—separated from the explosive charge by steel walls— 
until well clear of the gun and a long way on its road to the 
target. The moment the impelling charge is exploded in the 
gun the powder gases work their way into the opening leading 
to the first brittle safety pin. This pin is promptly broken, 
and the large retaining pin driven into the head of the two 
big safety bolts. Now, but for the pressure still exerted by 
“22 powder gases, the bolts would be ejected by the centri- 
fugel action of the rotating shell. Instead, however, the 
bolts are held in place till the shell is out of the gun. In 


flight, the detonator creeps up into the inner end of the fuse 
well where the walls are greatly thinned; bnt the fulminate 
caps are still held away from the striking anvil by another 
safety pin. 
impact. 


This is not broken down until the moment of 
In all three of the shells fired at Sandy Hook, the 





uniformity at Sandy Hook, is 

| not a certainty by a very wide 

margin. But a short while ago 

one of the shell so controlled 

exploded in the gun and wiped 

away the whole fore part of 

the piece, and a little later another shell exploded just after 
clearing the muzzle. 

The Gathmann shell, it is claimed, has been proved to be 
absolutely safe, and that after some very exacting experiments. 
In the first, the shell with the fuse in the safety position was 
exploded in a gun, and the great mass of wet gun-cotton was 
unaffected, while the bore of the piece was only slightly 
scratched. In the second test, a Gathmann shell was attacked 
ata range of 75ft. by a 1-pounder rapid-fire gun. Again 
the fuse was in the safety position. The fuse, as was 
intended, was pierced and detonated, while the blocks of wet 
gun-cotton were only scattered. The Gathmann shell, no 
matter what the thickness or thinness of the obstructing steel 
or the angle of impact, exploded immediately upon contact. 
Now, as naval men all know, a battleship presents but a 
very small target at modern battle ranges, and the notion 
of picking out particular parts for attack is a fancy that 
would never be relied upon to win in the hour of strife. 
Strike where you may, would be the prime principle in the 
case of the heaviest gun and armour-piercing projectiles, with 
a fair assurance of damaging the enemy’s heaviest defences, 
while with the lighter calibres a confidence of anything short 
of Tin. would have to buckle under the attack. The success of 
a shell with a time fuse control would be most uncertain, 
its chances of landing in just the right place would be about 
one in a hundred, while with the Gathmann gun every blow 
would tell ; the heaviest armour would be racked, if not ruined, 
while the broadside batteries would be crushed beyond useful- 
ness, and the ‘‘soft’’ ends reduced to a tangled mass 
dangerously imperilling the stability of the ship even in a 
modest seaway. It is impossible to reckon the effect upon 
the personnel, but after the first explosion—that of the 
incompletely detonated shell—fragments were scattered miles 
seaward, and more than half a minute later pieces were coming 
down. The shrapnel effect of such an explosion would 
necessarily prove very disastrous to life so exposed. 








A coMMITTEE of engineer officers has been engaged 
for the last three months in experimenting with wireless telegraphy 


between Tarifa and Ceuta. They used Commandant Pereira’s 
apparatus, The trials are reported to have been a complete 
success, 





NEW GOVERNMENT IRON AND 
STEEL WORKS IN JAPAN. ; 


On November 18th the Imperial Japanese Government Tron 
and Steel Works were opened at Wakamatsu, the situation of 
which place will be better understood when it is explained 
that it is on the northern extremity of the island of 
Kyushiu, almost facing, and about 10 miles by sea from 
Shimonoseki, on the main island. This position is not only 
well chosen because of its vicinity to the great coal and ore 
centres of Japan, but because it offers the best facilities for 
the reception of foreign ore, of which it is anticipated 
a considerable quantity will be imported from China and 
Corea. 

The importance of these new works can be gauged from the 
fact that upto now they have cost the Japanese Government to 
build and equip 19,200,000 yen, or very nearly two million 
pounds sterling. This sum includes some £300,000 spent on 
acquiring certain mines. The works cover an area of 38,000 
tsubo—a tsubo equals 36 square feet. The plant consists of 
the necessary machinery for turning out ‘ merchants’ iron 
and steel,’’ in the way of pig, plates, bars, rails, &c. 

The machinery comprises, we are told, everything that is new 
and improved in the way of German and American machinery 
for this purpose ; but, according to the Japan Mail,“ there is 
not a single machine of British make’’ anywhere in tho 
works. 

This is very unusual in Japanese engineering works at 
the present day, but doubtless in a colossal factory of this 
nature, which is quite a novel experience for Japanese engi- 
neers, they will for some time to come be guided as to their 
methods of manufacture by foreign advice, and it is possible 
that from their point of view they have found it advisable not 
to mix too much the nationalities of such advisers. The 
foreign consultant who has had the leading position with 
regard to establishing these works is Herr Baltzer, and doubt- 
less his advice would be, to order the machinery as far as 
possible from the Fatherland. 

Much of the plant is already in active operation. Pig iron 
is being turned out commercially already, and steel 
is being made under the Siemens-Martin and other processes. 

The opening ceremony was performed by a member of the 
Imperial family, H.I.H. Prince Fushimi in person, at a 
colossal lunch given in one of the factory buildings. To this 
repast 1500 guests sat down, including some thirty foreigners, 
the tables being arranged so that while eating no man turned 
his back on the Prince. 

The promoters of this big engineering enterprise laid down, 
as one of its ultimate objects, that it should make Japan in 
dependent of the foreigner as far as the manufacturing of war 
material was concerned, and ere long, we are told, the 
manufacture of the most modern armour plates, and of the 
biggest guns, will be carried out in this factory. 


THE 


MACHINERY FOR NeW SoutH WaALkEs. —Writing to a Glasgow 
daily paper whose annual elaborate report on trade in 1901 took no 
cognisance of the contracts which British engineering firms are con 
tinuing to receive from the Government of New South Wales, Mr. 
Henry Copland, Agent-General, states that Beyer, Peacock and Co. 
are manufacturing for the railway department of New South Wale 
40 locomotive goods engines and tenders and 36 locomotive boilers. 
At other factories in this country the New South Wales Govern 
ment are having made the following amongst other items :— 2000 
wagon wheels, 4240 wagon springs, 1706 wagon axles, 150 motor 
axles, 324 carriage and tram tires, 30 tons copper plates for 
locomotives, 2850 copper tubes for locomotives, 2438 buffers, 11 
four-wheeled locomotive frames, 20 sets of signal appliances, 2 
wheel-turning lathes, 57 railway carriage gas-holders, 132 tons 
wrought iron and steel plates, angle bars, &c. ; 20 tons locomotive 
bearing metal, 12,000 tons of rails, 898 tons fish-plates, and 900 
tons angle steei fish-plates; the value of this material being 
approximately £363,000. In addition thereto, a lighthouse is in 
course of manufacture here, as well as 200 tons of bridge work, 
value together about £14,000, Tenders have also been invited by 
Mr. Copland for 15,000 tons of rails, and 1120 tons of steel fish- 
plates, and he has received instructions to invite tenders immediately 
for 35 locomotive tank engines. 

PRODUCTION OF ETHYLENE FROM INORGANIC SOURCES. — Messrs. 
S. A. Tucker and H. R. Moody have recently published (J. Su. 
Chem, Ind., 1901, 971) a note on the possibility of producing mixed 
materials at one operation in the electric furnace which shall yield 
some gas other than that evolved by any of them separately when 
the entire product is treated with water or dilute acid. The idea 
of the research was to obtain a substance yielding ethylene instead 
of the acetylene liberated from calcium carbide, either by the 
direct action of water upon the substance, or by the immediate 
interaction of acetylene generated from the calcium carbide and 
hydrogen evolved by the other constituent. Experiments with 
furnace charges calculated to give mixtures of aluminium carbide 
and calcium carbide were unsatisfactory, since the gaseous product 
was simply a mixture of acetylene and methane. Silicides were 
next tried. Calcium silicide decomposes water yielding hydrogen 
only as the gaseous product. Thus: CaSi, + 6H,O = Ca(OH), + 
28i0, + 5H, ; but with dilute hydrochloric acid it gives silico-acety 
lene; CaSi, + ZHCI = CaCl, + SigH,. Barium silicide behaves 
differently, producing silicon hydride; 2BaSi, + 4HCl + 6H,9 - 
2SiH, + 2BaCl, + 2H,O + 2S8i0, + 2H. Accordingly, barium 
silicide was selected as the material to be formed in juxtaposition 
to the carbide, with the object of producing a gas containing ethy- 
lene. A charge was prepared of witherite—native barium car- 
bonate, 100 grammes ; silica, 60 grammes ; and coke, 43 grammes ; 
and this was intimately mixed with a carbide charge of witherite, 
150 grammes ; coke, 25 grammes. The whole was heated for seven 
minutes in an electric furnace with a current of 150 amperes at 60 
volts. A blackish product was obtained which evolved gas slowly 
on treatment with cold water, but gave off gas vigorously in warm 
water. On analysis the gaseous matter was found to contain 15 
per cent. of ethylene. By increasing the carbide part of the 
charge the ethylene content diminished to 2 per cent.; by decreas- 
ing it, the ethylene in the final gas fell to a fraction of 1 per cent. 
Employment of strontianite—native strontium carbonate—in 
place of witherite gave only 3 to 5 per cent. of ethylene in the gas. 
Addition of an oxidising agent such as chromic acid to the water 
had no effect. Apart from their scientific interest, and unless the 
authors have in view a synthetical preparation of certain organic 
bodies from the ethylene evolved by their mixed furnace products, 
it is difficult to see any immediate outcome from the research. 
Regarded as an artificial illuminant, the mixture containing ethy- 
lene, or consisting mainly of ethylene, would be distinctly inferior 
to pure acetylene, even at an equal price for the “carbide.” The 
ideal illuminating power of acetylene is 240 candles per 5 cubic 
feet ; that of ethylene has been found by P. F. Frankland to be 
68-5 candles per 5ft. only. With modern burners, and with 
efficiently purified gas, there is no longer any difficulty in obtain- 
ing a steady, economical, and permanent light from acetylene 
itself ; unless notable saving in expense can be shown, or special 
properties are necessary for special purposes—such as capacity for 
safe compression—a weaker illuminating agent than neat acetylene 
is not required. Moreover, owing to the higher atomic weight o 
barium, a given weight of barium carbide would generate less ges 





' than the same quantity of calcium carbide. 
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SHIPBUILDING AND MARINE ENGINEER- 
ING DURING 1901. 
No. If. 


HAvine in our previous article dealt with the grand 
aggregate tonnage and indicated horse-power turned out 
by British shipbuilders and engineers, and with the share 
which the several districts took in producing the work, 
we will proceed briefly to take account of the volume of 
shipbuilding and engineering accomplished in foreign 
countries, and thereafter deal with the contributions of 
individual firms, both British and foreign, and with indi- 
vidual productions of note. 

Table I. in our previous article gave, in round figures, 
the volume of tonnage and indicated horse-power pro- 
duced in foreign countries, and in Table IV. subjoined 
the several contributories to the total are shown, the 
figures in all cases embracing naval tonnage as well as 
mercantile. Notwithstanding that the system by which 
the foreign returns were obtained on this occasion was 
probably more searching and thorough than ever before, 
the total is very likely short of the mark. The news- 
paper returns of foreign work for 1900 fell short of those 
furnished Jater by Lloyd's Register by as much as 
320,000 tons. Considering the widespread and systematic 
organisation by which this society acquires its informa- 
tion, one is justified in accepting its figures as authorita- 
tive. On this occasion the disparity may not be so 
vreat, but until Lloyd’s returns are issued we must 
content ourselves with what is available. 

Subject, then, to these qualifications, the figures given 
in Table LV. are of striking interest and importance, as 
showing the growth of shipbuilding in the several foreign 
couutries :— 


TABLE IV.—Output of Tonnage and LHD. by Foreign Countries. 











1901. 1900, 
2 | Tons | LHP. | 3 | Tons. | LHP 
United States... 128 | 279,000 | 292,820 | 88 | 182,500 | 144,430 
Germany ... 240 | 265,860 | 237,760 (247 | 253,000 | 268,400 
France. 32 85,970 42,460 | 40 = 74,000 | 59,450 
Holland 133 | 53,790 12,720 |105 38,500 | 5,000 
Norway and | | 
Sweden 76 | 50,660 45,320 | 49 33,900 26,200 
Austria 24 30,150 30,280 8 21,800 20,200 
Italy . 21 26,900 41,140 | 10 34,800 21,950 
Denmark 20 20,920 21,820 | 13 14,500 11,350 
Japan 49 | 20,750 | 27,850 | 40 23,800 27,850 
Belgium 21 13,700 | 1,370 | 65 6,900 3,000 
China 27 8,900 6,750 
(‘olonies 72 | 6,980 | 7,560 10 1,890 4,120 
Russia 23 3,700 1,730 | 12 47,260 | 113,250 
Spain 2 320 7 4,850 
Greece. : 2 200 240 - 
870 | 857,500 | 769,800 694 | 737,700 | 705,200 
The advance over 1900's returns in the case of 


America is, not unexpectedly, very considerable, even 
allowing that this may be to some extent due to the 
more thorough accounting on this occasion for the work 
actually accomplished. The American total, however, 
is only some 40,000 tons greater than half the output of 
the Clyde; while, in short, the total for the three leading 
countries—United States, Germany, and F’'rance—is less 
by some 33,000 tons than the output of the Clyde and 
Belfast combined. In regard to American output, it is 
always to be remembered that the great bulk of it is still 
for service on the Great Lakes, and does not therefore 
directly enter into the general question of accession to 
mercantile tonnage for. the world’s inter-ocean traffic ; 
although, it is also to be noted, there is already, through 
the improved canal system, a passing of the lake-built 
vessels to the wider seas. 

The share which leading individual firms in foreign 
countries took in swelling the world’s shipping and in 
producing single vessels of extra importance will after- 
wards be noted; meanwhile we continue our general 
comments on the total outputs of the several countries. 
German shipbuilders not only in the growth of their 
annual output, but also in the size, type, and speed of 
the vessels turned out, have of late years shown a 
remarkable capacity for securing a place in the very fore- 
front of the shipbuilding industry. However much the 
tide of depression which at the moment seems to have 
overtaken commerce and industry there may affect the 
shipping trade, Teutonic builders during 1901 have not 
had reason to complain. The total output was 265,860 
tons and 237,760 indicated horse-power, as compared 
with 253,000 and 268,400 respectively for the year 1900. 
Of course this total, as already hinted, makes but a poor 
show beside that of the whole of the United Kingdom, 
and, as a matter of fact, does not exceed that of one of 
the North-east Coast rivers; but then shipbuilding in 
Germany is a young industry, and is capable—especially 
under government fostering—of great development. 
It may be as well to note that not a few productions of 
importance were to “ foreign account.” 

Of the 85,970 tons of new shipping produced in France, 
no less than 51,410 tons consisted of sailing ships, the 
balance of 34,560 tons being steamers. The 14 vessels 
launched by the Nantes Company were ‘all three-masted 
barques, whose total tonnage reached 32,200. The Rouen 
Company also had 2 barques, totalling 5580 tons; and 
the Penhoet Company 5 sailing vessels, aggregating 
13,630 tons. The preponderance of sail tonnage is, of 
course, accounted for by the bounty system, and how it 
affects the owning and building of sailing vessels as com- 
pared with steamers is fully explained in the article on 
“The French Mercantile Marine,” in our issue for 
December 6th last. France, so far as steamers are con- 


cerned, even increased her patronage of Britain during 
last year, and with the amendment now being made in 
her laws, by which vessels built in other countries will 
secure half the bounties due to vessels built at home, the 





demand on British yards may confidently be expected to 
increase. Holland shows an advance of over 15,000 tons 
on the previous year’s return; barges, dredgers, and 
lighters almost wholly making up the output. Norway 
and Sweden has an almost similar advance, as has also 
Austro-Hungary. Italy shows a drop of some 8000tons ; 
Denmark an increase of some 6000 tons; Japan a slight 
falling off; while Belgium has doubled her 1900 output. 

In the case of each of the principal foreign shipbuilding 
countries a goodly proportion of the output consisted of 
naval tonnage. It amounted to 37,000, or 13°2 per cent. 
in the case of America; 30,000, or 11°3 per cent. in the 
case of Germany; and 15,800, or 18°3 per cent. in the 
case of France. The naval work produced in all 
the countries in the table amounted to 104,000, equivalent 
to 12:1 per cent. of the total. The corresponding per- 
centage in the United Kingdom, as stated in our previous 
article, was 11°9 per cent., which shows that the propor- 
tion of naval to mercantile tonnage built over the world 
during 1901 was very nearly uniform. We may add, 
however, that in the case of Russia, as will be noticed 
from the table, there is a remarkable drop, as regards 
naval work, from 47,260 tons in 1900 to only 3400 tons. 
Russia, of course, has been patronising Germany, Den- 
mark, and America for naval work; but this should not 
altogether account for the absence in the returns of the 
doings in Russian Imperial dockyards, to which, in 1900, 
as much as 31,880 tons were credited. 

With respect to the work in marine engineering accom- 
plished by foreign countries and firms during 1901, the 
total given in Table I. in our previous article, and in 
Table IV. in the present one, is 769,800 indicated horse- 
power, as compared with 705,200 for the year previous. 
To the total America contributed 292,800 indicated horse- 
power, as compared with 144,430 in 1900, the Union 
Ironworks Company heading the list with 54,140, 
followed by the Newport News Company, with 50,400, 
and the American Shipbuilding Company, with 37,760 
indicated horse-power. Germany turned out 237,760 
indicated horse-power, as compared with 268,400 during 
1900, the largest contributory being the Vulcan Company, 
with 77,120, including the Kronprinz Wilhelm’s twin sets 
of quadruple engines, of 34,000 indicated horse-power. 
The Vulean Company, it should be noted, ranks third in 
the list of the world’s largest producers of marine engines. 
Following Vulcan is the firm of Blohm and Voss, with 
28,200, and Germania Company, with 25,880 indicated 
horse-power ; in the latter case all being for naval ships. 
Marine engineering in France, for reasons which may 
have been made plain, did not assume very large dimen- 
sions during 1901. About the only firm contributing was 
La Seyne Company, whose 41,430 indicated horse-power 
was largely absorbed in two cruisers, one of 20,800 for the 
French Government, and one of 16,300 indicated horse- 
power for the Russian Government. Norway and Sweden 
contributed 45,320; Italy, 41,140; Austria, 30,280; Japan, 
27,850; Denmark, 21,820; and Holland, 12,720 indicated 
horse-power. 

Coming now to speak of the work of individual firms, 
space limits will not admit, even were it justifiable to 
override them, of our enumerating and commenting on 
this work, district by district and firm by firm exhaustively. 
With the district totals as given in Tables II. and III. 
in our first article probably there is little need for exhaus- 
tive detail, but we may go so far on that line as to take 
note of the larger firms’ work—firms, that is, whose 
output exceeds 20,000 tons. Of course, this sharp line of 
Cemarcation excludes many important firms whose out- 
put, though below the empirical minimum we have been 
compelled to fix, is interesting, and remarkable even, 
from other causes than those concerned with big output, 
or even of big individual vessels. Mere tonnage is not an 
accurate measure of the importance and value of work 
done, as those need scarcely be told who know the dif- 
ference between a capacious cargo-carrying tramp, se- 
verely plain and open, and a mail and passenger liner, 
pleasure yacht, or torpedo destroyer, intricately fitted and 
highly finished. Of contributions of a character specially 
noteworthy from the latter standpoint which may have 
been made by firms whose output fell below 20,000 tons, 
we shall endeavour to take due note later when treating of 
single productions. 

Table V. in the next column gives the output of leading 
firms whose tonnages exceed 20,000; the list, be it 
noted, including foreign as well as British firms in their 
due order in respect of volume of output. Alongside is 
their output for 1900, and the average size of vessels 
turned out in 1901. 

The number of firms—both British and foreign—whose 
output exceeded 20,000 tons is greater on this than on 
any previous occasion. The premier place is occupied, 
not for the first time, by the renowned Belfast firm of 
Harland and Wolff, whose output was no less than 92,316 
tons, as compared with 72,890 tons in 1900, and 82,630 
tons in 1899, when they occupied the same distinguished 
position. Their 1901 output is between one-fifth and 
one-sixth of the production of all the Clyde yards put 
together, and is made up of only 7 vessels, the aver- 
age size being 14,108 tons, each vessel in itself thus 
representing a tonnage exceeding the whole year’s output 
of scores of lesser individual firms. Second place on the 
output roll is taken by W. Gray and Co., West Hartlepool, 
who held premier place in 1900 with an output of 81,790 
tons. Their 1901 output is 82,260 tons, made up by no 
fewer than 26 vessels, of an average of 3160 tons, 
equivalent to one vessel per fortnight. Third place is 
occupied by Russell and Co., of the Clyde, with 16 
vessels of 58,380 tons, averaging 3876 tons. In 1900 this 
firm had fourth place with 60,840 tons; in 1899 second 
with 77,500; and in 1898 topped the list with 72,300 
tons. Following Russell and Co., and fourth on the roll 
of tonnage output, is the remaining Belfast firm, Work- 
man, Clark and Co., whose output was 10 vessels of 
52,710 tons, as compared with 62,330 tons in 1900, the 
average size being 5271 tons. Fifth place is taken by the 
Tyneside firm of Palmer's Company, their quota con- 
sisting of 51,290 tons, made up by 8 vessels of an 





average size of 7627, including the battleship Russell of 
14,050 tons. Following Palmer's comes the Clydebank 
firm of John Brown and Co., Limited, whose output is 
49,800 tons, made up of only 5 vessels of an average of 
9960 tons. As respects average size of vessel, the Clyde- 
bank firm take third place—the Thames Company with 
their two battleships taking second—although their 
figure is small compared with that of Harland and 
Wolff's, and their return includes 26,100 tons of 
naval work in the form of two cruisers whose 
displacement tonnage cannot wholly be credited to 
the year of launching. The whole of the huge 
output of Harland and Wolff’s, it should be noted, con- 
sisted of the peaceful argosies of commerce. Following 
Brown and Co. on the output roll comes Swan and 
Hunter, of the Tyne, with 10 vessels of 49,080 tons ; 
and at this point Germany steps in with the product of 
Hamburg’s noted firm, Blohim and Voss; the figures 
being 7 vessels of 48,750 tons, of an average of 6107 
tons, a higher average than any British firm, excepting 
Harland and Wolff, Clydebank and Fairfield. All the 
vessels, however, were merchant ships, two, of 7580 tons, 
being to foreign account. 

TABLE V. Tonnage Outputs of Individual Firms, ®ritish and 
Foreign, in the Order of their Amounts. 
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1901. 
Name of firm. 2 | bn 
2 | Tons | Tons 
A. } 
Harland and Wolff, Belfast... . 7 | 92,316 | 72,890 
W. Gray and Co., Hartlepol 26 | 82,260 | 81,790 | 
Russell and Co., Clyde .. j | 60,340 
| 62,330 


Workman, Clark and Co., Belfast 


Palmer’s Company, Tyne... 33,800 
John Brown and Co., Clyde... 26,250 
Swan and Hunter, Tyne 42,880 
Bléhm and Voss, Germany 36,100 


Newport News Company, United 
ROI ain, & Soe, dete udeaur vee 
Armstrong, Whitworth and Co., 
T aa 





Rn akoo cand Taek 5, 22 8 
Laing and Sons, Sunderland 40,300 3,920 
Ropner and Sons, Stockton... ... 42,260 3,929 
Thompson and Sons, Sunderland... 33,650 | 3,915 


Vulcan Company, Germany... 
Connell and Co., Clyde... 











Wigham Richardson and Co., 

ee ne ene 34,890 | 3,679 
Furness, Withy and Co., Hartle- | 

00] , NA One Pig ee aay 33,880 | 5,915 
Denny and Brothers, Clyde... 30,050 | 4,407 
Doxford and Sons, Wear... ... 34,830 | 3,505 
Richardson, Duck and Co., Stock- } 

ton die eas 3,870 | 36,250 | 3,763 
Flensburg Company, Germany . 6 | 33,180 | 33,440 | 5,530 
Nantes Company, France 14 | 32,200 | 23,300 | 2,300 
Cramp and Sons, America ....... 6 | 31,860 | 34,500 | 5,310 
Northumberland Company, Tyne) 7 | 29,480 | 32,430 | 4,211 
Craggs and Sons, Middlesbrough..| 8 | 28,630 | 24,080 | 3,580 
Fairfield Company, Clyde ... .... 3 | 28,565 | 17,700 | 9,521 
Union Ironworks, America ........ 8 | 28,480 | 11,100 3,560 
American Shipbuilding Company, | 

NOU on. am zac aa” “aos 8 | 28,260 | 14,820 | 3,532 
Irvine’s Company, Hartlepool 7 | 28,200 | 25,400 4,028 
Thames Ironworks, Thames... ... 2} 28,000; — 14,000 
Short and Brothers, Sunderland.... 7 | 27,290 | 28,000 3,898 
Vickers, Sons and Maxim, Barrow) 7 | 26,700 | 27,900 | 3,814 
Craig, Taylor and Co., Stockton...| 8 | 26,700 | 20,580 | 3,337 
American Shipbuilding Company, } 

Chee". a2 ess eee | 3,751 
Raylton Dixon and Co., Middles- | } 

brough ... ... ... 2... ... «| 7 | 25,600 | 34,240 | 3,657 
D. and W. Henderson, Clyde ...| 9 24,840 | 29,050 | 2,760 
Redhead and Sons, Tyne... ...) 7 24,090 | 26,290 | 3,441 
Stephens and Sons, Clyde ... ... | 21,900 | 34,550 | 5,475 
Grangemouth and Greenock Deck- | 

yarus Comepasy.. <.. i... | 21,820} 11,300 | 1,687 
Hawthorn, Leslie and Co., Tyne... 4 | 20,640 | 28,320 | 5,160 
La Seyne Company, France... 4 | 20,590 | 12,820 | 5,147 





From Germany the tale of graduated production takes 
us to the United States, to find the Newport News Com- 
pany claiming place with 6 vessels of 41,260 tons, of an 
average tonnage of 6876 tons, all being for the merchant 
service. Here we should explain that we have chosen to 
disregard the effect of the “combine” system in the 


States, by which one concern, or several concerns 
with one name, may from this standpoint claim 


exalted place in the tonnage roll. The American 
Shipbuilding Company, for example, which now con- 
trols four establishments so far apart as Detroit, 
Chicago, Cleveland, and West Superior, gives as its con- 
tribution to shipping in 1901, 22 vessels of 81,680 tons, 
which ranks it close alongside the firm of W. Gray and 
Co., of West Hartlepool, a firm, by the way, which owns 
and works two, if not three yards, whose situations, how- 
ever, closely adjoin each other. In the table, therefore, 
we have taken note of the outputs of the several and 
separate—geographically at least—establishments of the 
American company, and not of the combined aggregate. 
We are now led home again, and note the output of 
Armstrong, Whitworth and Co., Tyne, as consisting of 
10 vessels of 39,590 tons; Laing and Sons, Sunderland, 
10 vessels of 39,290 tons ; Ropner and Sons, Stockton, 10 
vessels of 39,290 tons ; Thompson and Sons, Sunderland, 
10 vessels of 39,130tons. Germany again claims attention 
with the Stettin Vulean Company’s output of 5 vessels of 
39,080 tons, the average tonnage being 7816, the list includ- 
ing the Kronprinz Wilhelm, of 14,198 tons; the Bremen, 
of 11,570 tons; a cruiser of 4500 tons and 20,000 indicated 
horse-power for Russia; and a battleship of 14,000 tons 


and 15,000 indicated horse-power for the German 
Government. 
The Clyde now puts in a reminder with 7 vessels 


of 36,870 tons by C. Connell and Co., but the tale is again 
taken up by North-East Coast firms, Wigham Richard- 
son and Co., with 10 vessels of 36,790 tons; Furness, 
Withy and Co., Hartlepool, 6 vessels of 35,490 tons. 
The Clyde again steps in with 8 vessels of 35,260 tons 
by Wm. Denny Brothers, to be followed closely by the 
Wear firm of Doxfard and Sons with 10 vessels of 
35,050 tons; and Richardson, Duek and Co., Stockton, 
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9 vessels of 33,870 tons. Germany once more steps 
in with the Flensburg Company’s output of 6 vessels of 
33,180 tons. France now looks in with 14 vessels— 
all sailing ships—by the Nantes Company, aggregating 
82,200 tons, and America follows with Cramp and Sons’ 
output of 6 vessels of 31,860 tons. All the succeeding 
firms on the list have outputs below 30,000, but to follow 
the tale step by step is not necessary, now that the 
general run of the table is understood. It may be added 
that in the table Clyde firms appear 8 times, Tyne 7, 
Tees 5, America 5, Wear 4, Hartlepool 3, Belfast 2, 
France 2, and Thames and Barrow once. 

As leading up to the consideration of notable single 
vessels produced, and the outstanding technical features of 
the year’s work—which will engage us in our third and 
concluding article—we may, in closing, select from 
amongst the firms whose name and output appears in our 
table, yet whose work we have not been able to particu- 
larise, afew whose outputs, though “ out of it’ in tonnage, 
are yet noteworthy from the point of view of notable 
single productions. Vickers, Sons and Maxim, whose 
output did not reach 27,000 tons, yet produced 5 sub- 
marine vessels which, whatever the virtue of such craft 
may be in naval warfare, are certainly noteworthy as 
being the first authorised to be constructed by our 
Admiralty. Stephen and Sons of the Clyde, who only 
launched 4 vessels, aggregating 21,900 tons, had as 
one item in their output the Oscar II., a twin-screw 
steamer of 10,000 tons, built to inaugurate a new service 
by a Danish company of enterprise. Hawthorn, Leslie 
and Co., of the Tyne, whose output was 20,640 tons, had 
to their credit one of the notable vessels of the year in the 
the twin-screw Smolensk of 7270 tons and 16,500 indicated 
horse-power, built for the Russian volunteer fleet, and 
fitted with water-tube boilers of the now less favoured 
Belleville type. 





ELECTRIC BREAKDOWN LOCOMOTIVE. 
THE above engraving is a reproduction from a photo- 
graph of an electric locomotive designed for breakdown 
purposes on the Waterloo and City Railway. Although 
it was constructed some months ago, it has never 
had to be used for its originally intended pur- 
pose. It is curious to note that prior to its advent the 
breakdown of trains in tunnels was not unknown. From 


Rais 
: <a 


Those outside are placed in the rectangular recess imime- 
diately behind the cab. They were not in position when the 
photograph was taken. There are the usual maximum cut-outs 
instruments, &c. In fact, in general equipment, the locomotive 
differs but little from many similar engines in use elsewhere. 
Westinghouse brakes are used, the necessary compressed air 
for which is contained in a cylinder under the engine. This 
—as in the case of the ordinary trains on this line—cylinder 
is re-charged at a compressing station about every four hours. 
It is found better to use this system than to have an electri- 
cally-driven compressor in each wnit. There are also two 
hand brakes, one at each end of the cab. 5 
While speaking of the Waterloo and City Railway, it is 
worthy of mention that recently single-car trains have been 
put to work with good results. Before these were introduced 
the unit train consisted of four separate coaches, with a total 
weight of upwards of 100 tons. In the middle of the day 
these trains used to run with sometimes as few as from eight 
to ten passengers per journey. This number could be more 
than accommodated in a single car. There are five such 
single cars at present at work, and we understand that they 
are giving every satisfaction. The bodies, which are very 
similar to those of the previously existing stock, were manu- 
factured by the Electric Railway and Tramway Carriage 
Works, Limited, of Preston. They weigh, with their electrical 
equipment, which was supplied by the English Electric 
Manufacturing Company, also of Preston, some 26 tons, and 
are carried on two four-wheeled bogies. Each car is fitted 
with two 80 horse-power motors driving—with single reduc- 
tion gear—one on to the leading and one on to the trailing 
axles. There is, therefore, a motor at each end of the car. 
These motors can both of them be driven by one controller. 
There are, however—for obvious reasons—two cabs, one 
at each end of the vehicle. These are quite small, and 
will only hold one driver. When one controller is being 
worked, of course, the other is automatically locked. The 
door of the cab itself is also locked—the cab being, in reality, 
only a compartment, about half the car in width, partitioned 
off from the main body. 
mum cut-out, ammeter, pressure gauges for the Westing- 
house brake, controller, &c. There is also a small box 
containing accummulators, which can furnish light to some 











8.S. MERCEDES. 


IN our last impression we illustrated the Mercedes, and called 
attention briefly to some of her peculiarities. The following 
additional particulars are worthy of note. 

The attention of the observer cannot fail to be drawn to th: 
enormous derrick posts and derricks with which this vessel is 
supplied, the former being no less than 40ft. above the deck, 
whilst the latter are of very great size and strength, in order 
to carry a series of Temperley transporters which will be 
attached at the ends of them. The winch outfit will consist 
of eight specially made direct-acting steam winches, with 
cylinders 12in. by 16in., and four additional winches of a 
somewhat smaller size. With these winches, derricks, and 
transporters, it is estimated that the entire coal cargo of about 
7000 tons can be discharged in sixteen hours, whilst owing to 
the large open hatches, a very few hours will suftice to complete 
the loading of the vessel. 

As the steamer may make certain voyages in ballast, very 
special provision has been made for this contingency, the 
cellular double bottom being of extra depth, whilst over 1000 
tons of ballast will be carried in diagonal side tanks, running 
from the hatch side to the main stringer immediately beneath 
the upper deck, the sloping sides of these tanks thus converting 
the holds into perfect self-trimmers. In all, about 2400 tons 
of water ballast will be carried. 

No expense has been spared by the owners to provide every- 
thing of the highest quality forthe work required, the whole 
of the cargo blocks being of the Higginson self-lubricating type, 
and special precautions have been taken to ensure absolute 
safety in regard to strength of all the working parts of the gear 


| throughout. 


In each cab there are the maxi- | 


small lamps clustered in two globes, one in each of the two | 


compartments—smoking and non-smoking—of the car. 
arrangement is most distinctly to be commended, since, 


should the current fail at any time when the car is in the | 
| Northumberland Shipbuilding Company, Howdon-on-Tyne, 


| tunnel, the passengers would not be left in total darkness. 


experiments made by the electrical engineer of the line, this | 
locomotive has proved itself amply capable of doing any- | 


thing in this direction which could ever be required of it 
should the necessity arise. Meanwhile, it is by no means 


lying idle, and is employed daily for shunting purposes— | 
principally of the coal trucks, which are lowered down in | 


lifts from the higher level of the South-Western Railway to | 


the lower level of the City line. 

As may be gathered from the outside view, the locomotive 
is powerful. It contains, as a fact, four 60 horse-power 
motors, the armatures being mounted direct on the axles. 
[here are two four-wheeled bogies, which makes it handy 
for going round curves. The whole appearance gives the 
idea of having been constructed by a railway engineer, and 
we are not surprised to learn that the cab, frame, and 
bogies were constructed under the supervision of Mr. D. 
Drummond, of the South-Western Railway Company. The 
motors are of Messrs. Siemens’ make, while the series 
parallel controller equipment was provided by the English 
Electrical Manufacturing Company, of Preston. Some of 


the starting resistances are outside the cab and part inside. 





There is an ingenious device whereby the consent of the 
Board of Trade has been obtained to there only being one 
driver in the cab. The consent was obtained on condition 
that, in addition to the driver, there should be a conductor, 
who, although not in the cab, would be always in the car, and 
who could at will cut the current off. This is brought 
about by having switches placed in boxes in various parts of 
the car. These switches are connectel with a coil in the 
cut-out, and when they are turned on they send current round 
this coil and cause the cut-out to fly open. 
also fitted, as are the remainder of the trains on this line, 
with the automatic cut-out worked in connection with the 
signals and with a metal brush making contact with a 
metallic connection on the line. This arrangement makes it 
impossible for a train to run past a signal at danger without 
the current being cut off. 

These cars run a four minutes’ service during the middle 
of the day and after 7.30 p.m. During the other parts of 
the day the traffic is heavier, and the four-coach trains 
are used. 








A motor car exhibition will be held in Copenhagen 
from April 11th to 27th next. English exhibits will be admitted 
into Denmark free of customs duty, 


This | 





| 
| 
| 


The cars are | 


Clarke, Chapman and Co. have supplied the winches, the 
windlasses, the specially made winch condenser, and the electric 
lighting outfit. The machinery has been built and supplied 
by the North-Eastern Marine Engineering Company, and con- 
sists of a set of triple-expansion engines with cylinders 27in., 
43in., and 72in. diameter by 48in. stroke, with three boilers 
working at a pressure of 180 Ib., fitted with Howden’s forced 
draught, with which it is estimated a mean speed of 11 knots 
will be obtained at sea. 

The vessel has been built under survey, and will be classed 
by the British Corporation. 

This vessel, which is probably destined to form a new type, 
has been designed jointly by Mr. J. R. Christie, the owner, 
and Mr. Rowland Hodge, the managing director of the 


and she will probably be completed ready for sea in the course 
of about three weeks, 





NEW FERRY STEAMER KURING GALI. 





A NeW ferry steamer has been built by the Mort’s Dock 
and Engineering Company, Sydney, for the Sydney-Manly 


| service of the Port Jackson Steamship Company. 





The design, which is shown on page 61, is by Mr. Walter 
Reeks, naval architect, of Sydney, who is well known for his 
achievements in this class of work. This new steamer, the 
Kuring Gai, is the fastest ferry steamer in the Sydney 
Harbour, at her measured mile a speed of 15°66 knots being 
recorded. In designing this boat particular attention has 
been paid to speed, absence from vibration, and seating 
accommodation. Her principal dimensions are as follows :— 
Length, 175ft.; beam, 31ft.; draught, 104ft. The engines 
are triple-expansion, with cylinders 16in., 25in. and 4lin. by 
27in. stroke, indicating 800 horse-power at 1601b. pressure. 
A complement of 1250 passengers can be carried, of which 
seating accommodation for 600 is provided on the main deck. 
The vessel is provided with a screw at each end. 
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SUSPENSION AND CANTILEVER BRIDGES. 





THERE can be no doubt that some types of bridges are, 
like some men, “ born to greatness.” Of such are the two we 
propose to consider and fairly and impartially to compare. 
To them may, perhaps, be added the arch type, which, 
although it has not yet attained to the formidable dimen- 
sions of the other two, yet in the most recent example 
has advanced to a length of span which is by no means 
necessarily its maximum, and certainly places it in the 
rank of a possible future competitor. We allude to the 
steel arch which was erected in the year 1898 in place 
of the Niagara Falls and Clifton suspension bridge. The 
span is 840ft. from centre to centre of end hinges, and the rise 
from the level of the hinges to the centre of the crown of the 
arch is 150ft. All the trusses are 26ft. in depth, and the 
chords are braced together by open diagonal webs. This 
truly magnificent structure possesses not only the largest 
span of any trussed arch with parallel chords, but has 
no rival in any other kind of arch in the world. Up 
to the present date, as a specimen of actual construc- 
tion, the East River suspension bridge between Brooklyn 
and New York, which was opened for traffic some 
sixteen years ago, has a central span of 1595ft., and two 
side spans of 930ft. each, and so far holds the record for 
that system. It will thus be seen that the difference 
between the largest span of the arch and of the suspen- 
sion types is still very considerable, and the difference 
becomes more accentuated when the comparison is 
extended to our own great Forth Bridge, belonging to the 
cantilever principle, with its two huge main spans of 
1750ft. each. 

The allegation made against the suspension system, 
which is perfectly true, is that there is not a single 
example extant which can carry fast railway traffic. It 
may be as well to define what we understand by the term 
railway traffic. We do not mean tracks.for light railroad 
passenger traflic, nor trolley tracks, nor elevated railroad 
tracks, nor trains dragged across bridges, with or without 
their engines, at a snail's space. In the proper sense of 
the term, we do not consider any bridge to be fit to carry 
railway traffic which cannot be traversed by the Flying 
Dutchman or Wild Irishman at full speed. There is not 
a suspension bridge yet built which would regularly stand 
this test, or anything approaching it, and it is no wonder 
that, until the feat is accomplished, English engineers 
decline to recognise the superiority of the suspension 
principle over the cantilever, which carries the heaviest 
railway traffic at the highest speeds with the same safety 
as a simple truss or girder bridge. We do not intend 
by these remarks to fix for good and all a limit to the 
future capabilities of the suspension system. On the 
contrary, as will be presently shown, when that principle 
is applied to very long spans, as is at present being 
carried out, far exceeding any previously attempted, it is 
possible that its chief and hitherto insuperable defect may 
be overcome, but, so far, that is still a matter of doubt. 
This serious drawback to these graceful and handsome 
structures which, together with those belonging to the 
arch type, are alone capable of receiving «esthetic treat- 
ment, has not been removed or rendered inoperative in 
bridges of spans of 1600ft. It would not be unreasonable 
to suppose that when spans of these excessive dimen- 
sions are attained, and the evil remains still unremedied, 
the system is not capable of practical application un- 
accompanied by this defect. In other words, the great 
mobility under heavy unsymmetrical loading, in spite of 
every method and artifice employed to counteract its 
influence, is still inherent in suspension bridges, and in- 
separable from that system. 

It is probably about half a century since the canti- 
lever principle was first brought to the notice of English 
engineers, although there is good evidence that it was 
known some short time previously to our professional 
confréres in Germany. It is in every sense a compound 
structure, and has clearly appropriated several separate 
features in its complete design, which unquestionably 
belonged, prior to its entry into the domain of bridge 
building, to other systems, such as the simple truss or 
girder, the cantilever beam, and the continuous girder. 
As a matter of fact, the cantilever bridge was modelled 
upon the continuous type, and originally was nothing 
else than a continuous girder furnished with hinges. 
In Germany it is frequently termed the Gerber truss, 
since that engineer first used it in the erection of a road 
bridge over the Main, near Hassfurt. The object 
achieved by the introduction of hinges in the continuous 
system rendered the stresses statically determinable, 
but it is very doubtful whether any real economy in 
material is effected by the addition. 

At any rate, the advantage of the insertion of hinges 
resulted in drawing the attention of the public very 
prominently to the claims of the new design, which were 
by no means lessened when it was subsequently found 
that bridges upon this principle offered especial facilities 
for rapid and convenient erection. In a word, they could 
be constructed in situ by the inethod known as “building 
out,” which dispenses with the assistance of all 
descriptions of fixed scaffolding, independently of the 
span and other dimensions of the structure. It is 
worth observing that, notwithstanding the predilection 
for the suspension pattern by the American engineers, 
they were among the first to recognise the value 
of the cantilever type, and erect actual examples of it. 
Thus a caniilever bridge with a maximum span of 800ft., 
over the Mississippi River at Memphis, was built eight 
years ago. Another was projected over the same river at 
New Orleans, of a total length of 2275ft. and a central 
opening of 1080ft., and a third across the St. Lawrence at 
Montreal, with a main span equal to 1250ft. in length. 
The largest span of the cantilever system on the 
Continent is that of a bridge over the Danube, near 
Czernavod in Roumania. Its principal opening stretches 
over 628ft. 

There are two features possessed in common by both 
suspension and cantilever bridges. The first is that, 





under certain conditions of loading, they are both sub- 
ject to negative reactions; and the second, that neither 
of them is adopted, for economical as well as for other 
reasons, for spans much under 500ft. Nevertheless, | 
they have been built for spans considerably smaller than | 
this limit, but in the case of suspension designs, chiefly | 
for the purpose of carrying ordinary road traffic over 
ornamental pieces of water in public parks, pleasure 
grounds, and gardens. In this situation they are upon too 
small a scale to offend either by want of economy or by 
want of rigidity, and, besides, they are so placed for the 
sake of pure appearance. They are, however, under 
these circumstances, considerably more expensive than 
simple trusses would be, and vibrate and oscillate under 
very insignificant loads ina manner unknown to any other 
type of bridge. The unsuitability of the other class of 
construction for similarly short spans arises from very 
different reasons. At its début too much stress was un- | 
questionably placed upon the fact that it was aj} 
statically determined adaptation of the continuous | 
principle, by means of which the practical defects of | 
the latter were either altogether avoided, or at the least 
greatly diminished, while its theoretical advantages were 
retained in full. The really valuable qualities of the new 
system were for a time completely obscured by this para- 
mount consideration, and thus it arrived that examples 
of it were at first erected with very insignificant spans, 
which was one decided error. Another was, which might 
have been anticipated, the insertion of hinges in such 
paltry specimens. These items of construction are costly, 
and stand in need of very delicate adjustment, or they 
are likely to do more harm than good. We do not attach 
any very particular importance as to whether any type 
of bridge construction is statical determinate or indeter- 
minate, since, in either case, the stresses upon the indi- | 
vidual members can be and are obtained with all the | 
accuracy required in practice, as is shown by some very 
fine existing specimens of both classes. 

An advantage—which is unquestionably a true one— 
claimed for the cantilever system is that it enables the | 
greater part of the load upon the whole central span, 
composed of the two centilever arms and the indepen- 
dent girder, to be transferred from the centre to the piers. | 
This result is not, however, obtained without some sacri- 
fice, and the action of the moment at these supports | 
is in large examples of great magnitude. On the} 
other hand, the weak point of all suspension structures is 
the absolute necessity of employing a large amount of | 
extra material for the sole purpose of stiffening it, of im- | 
parting to it a factitious amount of rigidity which it does | 
not possess per se, and without which it is useless. 








It | 
was in the main for th’s reason that in the earlier days of 
iron bridge building the girder type took unquestioned | 
the first place, the arch came in as a very indifferent | 
second, andthe suspension was not in the running when 
railway traffic was the rolling load to be encountered. 
Without entering into the details of all the various | 
methods employed at different times, only those will be 
referred to which may be described as the survival of the 
fittest. At present the longitudinal stiffening girder, 
with or without a central hinge, combined with a system 
of main bracing, is the principal means adopted for | 
rendering a suspension bridge sufficiently rigid. There 
isno doubt that the hinged girder possesses some 
decidedly theoretical advantages, particularly in the caleu- 
lation of the stresses. But these are partially counter- 
balanced by various practical disadvantages which have 
frequently interfered and prevented its adoption. The em- 
ployment of the hinge will nevertheless afford both safe and 
sufficiently accurate results, and will obviate the necessity 
for using the rather abstruse and complicated formulas 
which would be required if it were omitted. 

It is admitted by American engineers that in instances 
where a high degree of rigidity, as in railway bridges, is 
needed, the longitudinal stiffening girder constitutes the 
greatest separate element of weight in the whole structure. 
Its economical designing and construction is therefore a 
matter of the greatest consideration and importance. 
These stiffening trusses are completely dead weights, add 
nothing to the strength of the bridge, and carry no weight 
themselves, not even their own. Their sole duty is to 
distribute the unequal effects of unsymmetrical live loads, 
and must evidently be designed to meet the requirements 
of the live load in those positions which exposes it to the 
largest amount of deflection. A good idea of the weight 
of the pair of stiffening trusses may be gained from the 
fact that, for the maximum span, it is equal to nearly one 
half of the whole permanent load. 

Ifit be assumed, which it may be, theoretically, that 
the effect upon all descriptions of bridges of rolling and 
impactive loads is in the inverse ratio of the amount of 
the dead and live loads, then by continually increasing 
the former a point will at last be reached when the action 
of the live load would produce little or no effect upon 
the structure. Viewed from this point of view, and 
bearing in mind that no suspension bridge yet built has 
attained to this desirable climax, it does not appear an 
unfair conclusion to arrive at, that this want of success 
is not due to any fatal defect in the principle itself, but 
to the circumstance that it has never yet been applied 
upon a scale of magnitude sufficient to bring out all 
its powers. The practical crux of the whole situation 
would seem to involve two considerations. One, which is 
the more important, is whether the dictates of theory will 
be found—for the problem will have to be solved sooner 
or later one way or the other—to be reconcileable with the 
actual working requirements of bridges, which alone can 
definitely decide the question. The other consideration 
bears upon the question, what is the minimum span 
at which the dead load, that is the total insistent weight 
of a suspension bridge, assumes such proportions, as will 
guarantee the structure, with its regulation amount of 
bracing and stiffening, which in any case cannot be dis- 
pensed with, an immunity from the vibrations and oscil- 
lations, and tendency to deformation which has not 
hitherto been effected. Take, for instance, the new 





railwa’ bridge designed for crossing over the river 





‘all controversy on the subject. 


}in the discharge of their respective duties. 
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Hudson at New York, with its gigantie central span 
of 3100ft., and which when completed will finish 
There is in a bridge 
of such stupendous dimensions a certain element of un- 
certainty respecting the intensity of the stresses due 


| to changes of temperature, the amount of elastic deforma. 


tion likely to occur, and the accurate proportioning of the 
bracing and stiffening members. It cannot also be 
determined beforehand whether all the various parts of 
the compound structure will work together harmoniously 
It was this 
want of practical harmony that brought about the 
abandonment of all those types of bridges which were 
formerly used and were built up of cast and wrought 
iron, or combined different principles—arch and truss for 
instance—in the same structure. But it should be borne 
in mind that in these excessively long spans, hitherto 
without trial and precedent, it is quite possible for a limit 
to be reached beyond which the generally accepted 
theoretical laws governing the development of bridge 
systems may be found impossible of application. With. 
out in any degree prejudging the question of the erection 
of suspension bridges capable of carrying any amount of 
traffic, regardless of loads, speeds, number of trains, and 
all other contingencies, which are mere trifles to the 
regular old railway girder and truss bridges, it would be 
perhaps premature to venture upon a positive statement. 
Further, future experience is required before a sound 
opinion could be formed of the whole subject, which 
deservedly attracts considerable attention. 








DOCKYARD NOTES. 


Tur Amphion, which has been badly damaged by grounding 


| in the Pacific, would have been lost altogether without the 
| Navy being the worse, for sh» is a hopelessly obsolete cruiser. 
| Protection is merely over the machinery, and there only 1}in, 


thick. She is some twenty years old, and belongs to an era 
when British ships were gunned as plentifully as any Elswick 


| vessel of to-day, ten Gin. being carried. They are, of course, 


crowded together in the old style, anda single Gin. shell would 
probably do for the whole lot. The engines are probably what 
keep her and her sisters in the Navy—the Amphion, whos: 
engines were designed by the late Mr. Sells, being one of Mauds- 
lay’s masterpieces. Sixteen and a-half knots was all they 
were designed for, but in the old days the Amphion more than 
once kept up 17 knots at sea, and this without forced draught. 
At the same time, she is essentially not a fighting ship to-day, 
and the retention of the class on foreign service isa great 
mistake for which there is no valid excuse, seeing that more 
modern cruisers are rusting idle in the dockyards. 





WueEn the Francesco Ferrucio is launched next March at 
Venice her place on the stocks will be taken by a third of 
Colonel Cuniberti’s masterpieces of the Vittorio Emanuele 
type, to be named the Roma. 





Four new destroyers of the Nembo type, 350 tons, are to be 
built for the Italian navy by Pattison, of Naples. 





Tue Swedish coast defence ship A has been launched and 
christened Vasa. 





Tue London left Portsmouth on Monday for her trials. 
About time, too, most people who have watched that long- 
delayed ship will say. Apparently she would not have gone 
as soon as she has but for the Coronation review. 





Tue United States battleship Missouri, which is to have 
Thornycroft boilers, has been launched. She is the third of 
the Maine type. 





THe Argentine Government have ordered two more 
Garibaldis in Italy. The new ships will be 8500 tons, against 
the 7000 tons odd of the Belgrano and Pueyrredon, the last 
they had of the type; 17,000 indicated horse-power and 21 
knots against 13,000 indicated horse-power and 20 knots. The 
names selected are General Roca and General Mitra. What- 
ever South America does or does not produce, it never fails 
with famous and hitherto undiscovered military men. Out of 
a hundred odd ships a good fifty seem to be named after 
General or Marshal Somebody or other. In our Navy we are 
less liberal, and the General Sir Redvers Buller is merely a 
casual steamer of 490 tons, while we do not possess a mud 
dredger even called Lord Charles Beresford or Captain Percy 
Scott. But possibly neither of these distinguished office:s 
needs such advertisement. 





Tue Dutch Government have decided to adopt Yarrow 
water-tube boilers in the latest battleship now building, named 
the Hertog Hendrih, of 6000 horse-power. 








THE INSTITUTION OF JUNIOR ENGINEERS.—A large number of 
members of this Institution availed themselves of the permission, 
kindly accorded by the directors of the Mazawattee Tea Company, 
to visit their extensive and up-to-date factories at New Cross, 
on January 9th. The works manager, Mr. Sidney Densham ; the 
superintending engineer, Mr. J. C, Wallace; and other gentle- 
men, showed the members over. The premises, teeming as they 
do with features of engineering interest, an extremely instructive 
afternoon was spent. Nearly five acres are occupied by the area 
of the factories, a prominent feature in their exterior being the 
chimney, 150ft. high. Electric driving and lighting is employed, 
the steam engines, &c., supplying the power totalling about 
1000 horse. ater is obtained from an artesian well, 460ft. deep, 
worked by compressed air, the delivery being 4000 gallons per 
hour. The electric generating and distributing plant, tea leadfoil 
rolling plant, sprinkler installation, condensing plant, automatic 
tea-packing and weighing machinery, tin box making machinery, 
printing machinery, cocoa and chocolate machinery, &c., were 
all seen, the many ingenious devices in connection therewith 
receiving appreciative nition. At the conclusion of the visit 
Mr. Percival Marshall, chairman of the Institution, heartily 
expressed the members’ acknowledgments for the privileges 
which had been extended to them, Mr. Densham_responding. 
The ensuing meeting takes owe at the Westminster Palace Hotel, 
on Seidiny, Velrun 7th, when a paper is to be read by Mr. W. J. 
Cooper, on ‘‘ The Electric Passenger Elevator.” 
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RAILWAY MATTERS. 


Tr will be but a few months before a new through rail- 
way route will be opened between the United States and the port 
of Manzanillo on the Paeifie coast of Mexico, by way of the 
Mexican Central. 


A serious railway accident has occurred on the 
Midland line between Derby and Manchester. A number of 
workmen who were walking on the line were run into by a train. 
‘wo of them were killed and three injured. One of the injured 
is not expected to live. 


Tur construction of a railroad from Valdes, Alaska, 
into the Copper River district by an English syndicate is reported 
to be assured, The road will be 140 miles long, and will cost 
£700,000. It will tap what is considered to be one of the greatest 
copper districts in the world. 


Tue estimate of the cost of constructing the electric 
railway between Brighton and London is, in round figures, 
$7,338,403. It is proposed to spend £330,000 on stations alone, 
while no less a sum than £2,408,720 is to be spent on tunnels. 
‘The cost of the line is estimated at about £7310 per mile. 


Notice is given of an application to the Parliament of 
Canada at its next session for the incorporation of the Montreal 
and St. Lawrence Bridge Company to build a railroad and high- 
way bridge across the St. Lawrence River from Montreal. This is 
the second company which is applying for a charter to build across 
the St. Lawrence from Montreal. 


Tue first Tokyo electric railway is to be equipped by 
the General Electric Company. The price stated is £150,000 for 
the equipment and rails. The latter are to be purchased in 
England. The car bodies will be made in Japan. ‘This tramway 
is to operate in the principal streets of Tokyo, andit is understood 
that the road is to be open early in 1903, 


Tur directors of the North-Eastern Railway are pre- 
pared to receive tenders for the widening of a portion of the main 
line between Newcastle and Leamside, from Penshaw Junction to 
Wapping Bridge, being a distance of about 14 miles. ‘Tendersare also 
invited for the construction of a new railway bridge, and approaches 
thereto, over the river 'l'yne at Newcastle. 


Tur promoters of the London and Brighton Electric 
tailway have deposited the sum of £370,000 as a guarantee that the 
Kill will be proceeded with in the ensuing session. The total 
amount of the estimate of expense is £7,338,403, or at the rate of 
£7310 per mile. The cost of stations will be £330,000, and the 
tunnelling alone is estimated at £2,408,720. 


An “either-side wagon brake which, it is stated, is 
both simple in construction and effective in working, has been 
invented and patented by Messrs. J. and J. R. Johnson, of Darling- 
ton, and, after having complied with the requirements of the 
Board of Trade, is now being submitted to trial by the North- 
Eastern Railway Company at its Shildon Works. 


Tue Gloucester Corporation have decided to purchase 
from the Gloucester Tramways Company the entire undertaking 
at the price of £26,000, and the Corporation will forthwith apply 
to the Light Railway Commissioners for the necessary powers to 
construct and work light railways in the city. It is proposed to 
institute an extended system of electric tramways. 


Ture Mexican Central Railway Company will be the 
first to build its line across the Sierra Madras to the Pacific coast 
of Mexico, The extension of the Guadalajara line will soon be 
completed to Colima, where connection will be made with the 
55 miles of road which already runs from Colima to the port of 
Manzanillo. The latter line is narrow gauge, and will have to be 
converted into standard width. 


Last week a landslip occurred on the Taff Vale Rail- 
way between Quakersyard and Abercynon, a considerable quantity 
of earth falling over from a walled embankment on to both lines. 
Passenger and mineral traffic was temporarily suspended. The 
landslip is attributed to the recent heavy rains, and as the embank- 
ment holds in a canal, steps are being taken to prevent any 
further chance of displacement. 


THe Western Railway of France is about to try a 
device by which passengers may retain their seats in a railway 
carriage without resort to the expedient of placing luggage on the 
place claimed. Over each place in a compartmentis placed a disc, 
and as each is occupied a number is placed on the disc and a counter- 
foil is handed to the passenger by the guard. Bya recent judicial 
decision, no passenger can claim a seat by placing objects upon it. 


AccorpInG to the reports of the State Railroad Com- 
missions, the mileage built in the United States during the year 
ending December 3lst approximates 4518. The figure last year 
was 4804, and in 1899 4569. Without doubt, however, these 
tigures are all too small, as it is very difficult to get complete 
reports from any source in many cases. This year the number of 
companies reported as having built is 342. Last year it was 286, 
and in 1899 284, 


THE Singapore Railway, till lately known as the Singa- 
pore-Johore Railway, is now being constructed as a metre gauge line, 
commencing in the town of Singapore and terminating on the north 
side of the Island of Singapore, on the Straits of Johore, — 
the town of Johore Bharu. The steepest gradient is 1 in 100, and 
the sharpest curve 660ft. radius. Six passenger stations are being 
built, and it is expected that the line will be opened for traffic 
about the middle of this year. 


Wirtu the view of encouraging their workmen to keep 
good time, Neilson, Reid, and Company, Hyde Park Locomotive 
Works, have intimated that every employé who loses not more 
than eighteen hours time until the end of June will receive a bonus 
of a week’s wages. The experiment is creating great interest 
among the workmen, and is already bearing fruit in the men turn- 
ing out more promptly in the mornings, It is understood the men 
will receive the week’s pay before stopping for the Glasgow Fair 
holidays. 


By the terms of a convention concluded between the 
Italian Government and the Mediterranean Railway Company, the 
latter has charged itself with the construction of approach lines to 
the Simplon "Punnel for £1,830,000. Two lines will have to be 
built. The first extends from Arona to Feriolo and Domodossola, 
and will be 35 miles in length. The second extends from Santhia 
to Borgomanere and Arona, and its length will be 403 miles. The 
two lines are to be double tracked, and they are to be completed 
— ee with the Simplon Tunnel—that is, by May, 


Durine the first complete half-year’s working of the 
Central London Railway 20,385,739 passengers were carried. As 
compared with the results of the first five months, the total 
receipts show an increase of 3-7d. per train mile, with a pro rata 
increase in the train mileage of 7-9 per cent., and in the number 
of passengers carried of 13-9 per cent. With the starting of the 


electric tramways from Shepherd’s Bush to Kew, Acton, and 
Hounslow on April 4th last, the traffic has materially augmented. 
The traffic on the line for the week ended about April 1st was 
about 130,000 passengers to and from Shepherd’s Bush, but since 
then this traffic has risen to 161,000, 





NOTES AND MEMORANDA. 


Tue gold yield for the State of Victoria for the past 
year amounted to 789,562 oz, 


As showing how rapidly motor cars have come into 
use in the State of New York, it may be mentioned that no less 
than 3000 have been registered under the new law, 


THE amount of coal used in the manufacture of coke 
in the United States was, in 1896, 18.694,422 short tons ; in 1897, 
20,907,319 short tons ; in 1898, 25,249,570 short tons ; and in 1899 
this figure had increased toa total of 30,219,343 short tons. 


At aluncheon given in his honour by the Canadian 
Electrical Association on Friday, Signor Marconi promised to give 
a complete report of his experiments in June, He also states that 
he is about to establish a station for wireless telegraphy on the Red 
Sea. 


Tur number of motor cycles and motor ears in Italy 
for which the owners paid the tax last year is given as 915. The 
province of Turin heads the list with 100 vehicles, that of Milan 
coming next with 94. _ It is said that there are undoubtedly many 
more motor cars than 915 in Italy. 


THERE is no other known locality where Nature has 
done so much for cheap production of iron and coal as in Shansi. 
The coal mines can be worked by horizontal adits with seams over 
30ft. in thickness, Labour is cheap and abundant, and the 
agricultural resources are such that an immense population may be 
supported, 


A SPINNING-MILL five storeys high and 260ft. long, 
which has just been completed at Moses Gate for the Bolton Textile 
Company, has occupied less than a year in actual building. The 
mill is to accommodate 98,000 spindles for the spinning of fine 
counts. A reservoir to hold 14 million gallons has also been made 
adjoining the mill. 


Durine 1901, exclusive of warships, 639 vessels of 
1,524,739 tons gross, viz., 591 steamers of 1,501,078 tons, and 
48 sailing vessels of 23,661 tons, were launched in the United 
Kingdom, The warships launched at both Government and 
private yards amount to 41 of 211,969 tons displacement. The 
total output of the United Kingdom for the year was, therefore, 
680 vessels of 1,736,708 tons. 


As regards both merchant ships and warships, the 
output of the year in the United Kingdom surpassed all previous 
records of Lloyd's Register. ‘The returns of mercantile tonnage 
launched in 1899 and 1900, which were themselves unprecedented, 
have now been exceeded by 108,000 tons and 82,000 tons respec- 
tively. For warships, the highest total hitherto reported, viz., 
191,000 tons, which was reached in 1898, is less by 20,000 tons 
than the figures for_1901. 


THERE are now some thirty-five collieries in operation 
in Japan, producing a total of over six million tons of coal annually. 
The principal group of collieries is that known as the Miike Mine. 
This property is now being developed with the idea of raising the 
annual output to about 750,000 tons a year, the present rate of 
output being rather over half a million tons. Most of the coal 
mines in Japan have a comparatively small output, only nine of 
them exceeding 100,000 tons a year. 


Tue total quantity of iron and steel imported into 
China from the United Kingdom during the last five years have 
been as under :—1896, 78,913 tons; 1897, 65,872 tons; 1898, 
75,878 tons; 1899, 86,927 tons ; 1900, 48,978 tons. These figures 
show a remarkable falling off in 1900, and this tendency has been 
continued during the past year owing to the keenness of German 
and Belgian, as well as of American competition. The imports 
for the first eleven months of the year from Belgium were 
25,883 tons. 


THE total shipbuilding output of the world during 1901 

exclusive of warships—appears to have been about 2,617,000 tons, 
of which 2,302,000 is steam and 315,000 sail. Lloyd’s Register 
wreck returns show that the tonnage of all nationalities totally lost, 
broken up, &c., in the course of twelve months, amounts to about 
746,000 tons. The net increase of the world’s mercantile tonnage 
is, therefore, 1,871,000 tons. Compared with this net increase for 
the world, the net increase of 543,000 tons for the United Kingdom 
is equivalent to 29 per cent. 


THE pig iron output of Scotland in 1901 is reported as 
1,113,990 tons, against 1,153,896 tons in 1900, and 1,166,838 tons in 
1899. The total consumption of pig iron in Scotland is computed 
at 1,405,932 tons, against 1,411,791 tons in 1900, and 1,570,463 tons 
in 1899. The exports of Scotch pig have fallen from 331,499 tons 
in 1900 to 277,447 tons in 1901. The total stocks of pig iron at the 
end of December were 134,646 tons in 1900, and 135,257 tons in 
1901. The highest price of the year 1901 for Scotch pig was 
58s. 6d. on January 3rd, and the lowest was 48s. 9d. on Decem- 
ber 20th. 


Dvurine the six months ending December 31st there 
were built in the United States, and officially numbered by the 
Bureau of Navigation, 717 vessels, of 154,073 tons gross, consisting 
of 3882 wooden sailing ships of 54,450 tons gross, 293 wooden 
steamers of 21,410 tons, 2 steel ships of 3609 tons, and 40 steel 
steamers of 74,604 tons, compared with 568 vessels of 179,229 tons 
gross for the corresponding six months of 1900. Canal boats and 
unrigged barges are not included. The principal decline, 19,752 
tons, is on the Atlantic seaboard, and is attributable to work on 
several large ocean steamers, which will be completed during the 
coming six months. 


Tue design and construction of fly-wheels for slow- 
speed engines for electric lighting and traction purposes are dis- 
cussed by Mr. A. Marshall Downie in the ‘‘ Transactions” of the 
Scotch Institution of Engineersand Shipbuilders. By projecting 
the indicator diagrams of the several cylinders of compound 
engines the author obtains curves representing the fluctuations in 
the combined crank efforts at different points of the revolution. 
From an examination of these fluctuations the author arrives at the 
conclusion that a good average value for the energy necessary to 
be stored in fly-wheels for electric lighting purposes is 2-9 foot-tons 
per electric horse-power, and in traction plant 4 foot-tons. 


THE properties of an aluminium anode have been 
utilised for the rectification of alternating currents, and A. 
Campetti has studied the polarisation of magnesium with a view 
to a similar utilisation. He uses a platinum cathode and a solution 
of caustic soda, and finds that the intensity of the current passing 
through the cell is very small until a difference of potential of 
75 volts is applied, when there is a rapid evolution of gas and a 
strong current. When the platinum is made anode the current is 
about thirty times as strong. It appears that 10 or 15 per cent. 
of the energy transmitted through the cell is used up in overcoming 
the rresistanceat the boundary between the electrodes and the liquid. 


Tue rapid development of the by-product coking 
industry of the United States is clearly shown by the statistics 
contained in the twenty-first annual report of the Geological 
Survey for 1899-1900. The amount of coke made in by-product 
ovens in 1899 was more than three times as large as that of the 
preceding year, while the number of completed ovens was nearly 
double. In 1896 there were 160 ovens built and 120 building, 
with a production of 83,038 short tons ; in 1897, 280 built, 240 
building, and 261,912 short tons production ; in 1898, 520 built, 
500 building, and 294,445 short tons production ; while in 1899 
the figures were 1020 built, 65 building, and 906,554 short tons 
production, 
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MISCELLANEA, 


Tue battleship London was ordered to begin her steam 
trials at Portsmouth on Monday. 


SEVERAL steam rollers and traction engines have 
recently been exported from the United Kingdom to Wurtemberg, 
Machine tools are imported from the United States. 


THE Colonial-office is advertising for an engineer for 
the Johannesburg Municipality. The salary is £3000 per annum 
and a free pass out will be granted to the successful candidate and 
his family. 

NOTWITHSTANDING opposition in the Beaufort Hunt 
country, the Duke of Beaufort goes to the meets on an autocar, 
Other masters have, it will be remembered, formulated a request 
to their followers not to use such a vehicle. 


Tue Rhondda tramways, for which a Bill has been 
placed, will cover eighteen miles. he gauge will be 3ft. 6in., and 
the time for completion seven years, Power is taken for working 
by horses, but the idea is that the motive power will be electric, 


Ir is stated that the German Emperor has offered a 
ara for the best motor car suitable for agricultural purposes ; 
but whether this is to embrace ploughing and other heavy work 
about the farm does not appear. The award will be made by the 


Emperor in 1903, 


A CONVENTION was recently signed between the repre- 
sentatives of Bavaria, the Grand Duchy of Baden and Elsass- 
Lothringen, for the execution of works for regulating the Rhine 
between Strasburg and Sondernheim, the estimate for which 
amounts to £8000. ; 


Tue order for the laying down of the battleship King 
Edward VII. at Portsmouth during the current financial year has 
been cancelled, and it is understood that the ship is to be laid down 
at Devonport on the s‘ip from which the battleship Queen, will 
shortly be launched. 


THE death occurred on Monday afternoon of Mr. 
William Fife, sen., the well-known yacht builder, after a brief 
illness. The deceased commenced yacht building on the Clyde 
fifty-five years ago. His son William is the designer and builder of 
Shamrock I. and other well-known vessels. 


To enlarge the Earl of Dudley’s Steel Works at 
Round Oak, Brierley Hill, the expenditure of £25,000 to £30,000 
is contemplated, the idea being to provide for the equipment of 
the additions by the most modern appliances that can be obtained 
to secure the largest yield at a minimum cost. 


Tue Lords Commissioners of the Admiralty have 
nominated Mr. W. E. Smith, Chief Constructor, as their representa- 
tive on the Engineering Standards Committee, and the Marine 
Department of the Board of Trade is to be represented on the same 
committee by Mr. Peter Samson, Engineer Surveyor-in-Chief. 


THE postal authorities notify that, in consequence of 
damage caused to the railway between Bari and Brindisi by a 
recent storm, the mail and passenger trains are at present diverted 
at Bari from the direct line, and proceed to Brindisi by way of 
Taranto. This deviation prolongs the journey by an hour or two, 
but does not involve transfer. 


On Wednesday last a motor-car, which had been left 
unattended outside a cycle establishment in Great Portland-street, 
London, through some inexplicable means started off at a rapid 
pace in the direction of Oxford-street. Many ineffectual attempts 
were made to stop the car. Eventually the car collided with a 
dust-cart and overturned, the vehicle being badly damaged. 


Aw alarming explosion occurred at the Ardeer Factory 
of the Nobel’s Explosives Company a few minutes after ten o’clock 
on Thursday night. About 3000lb. of nitro-glycerine, stored in 
one of the wooden huts which are dotted all over the ground, and 
separated from each other by high banks of sand, exploded. Only 
one man was engaged at work in the hut at the time of the occur- 
rence, and he is missing. 


Suaneuat bids fair to become the great halfway house 
between East and West ; the terminus eastward of the European 
lines, and westward of the Trans-Pacific system. Should the 
long-talked-of conservancy of the Whangpoo River become a 
reality, the largest ocean-going steamers which visit the port will 
be able to discharge their cargo alongside the wharves either here 
or at Woosung, and thus be able to connect directly with the rail- 
way system. 

In a recent issue of the Queensland Agricultural 
Journal it is stated that among the many industries that have 
been started in Queensland during the past fifteen years it is some- 
what surprising that the oil industry has had no representation. 
In a country possessing such variety of soil and climatic conditions 
as Queensland, the oil industry should prove a profitable under- 
taking. The diversity of climate and soil conditions, almost 
every known variety of oil-yielding seed can be produced in 
Queensland. 

A MEETING of the Leith Dock Commission was held 
last week, when plans were submitted of a scheme for improving 
the shelter and accessibility of Leith roads, and at the same time 
assisting the flow of the tidal current, on which the maintenance 
of the depth depends. By the scheme it is proposed to carry, at 
a cost of £135,000, a breakwater 3770ft. in length along the reef 
of rock from the south point of Inchkeith, and to remove the 
Hermit and the Little Hermit rocks, &c. The whole estimated 
cost of the work amounts to £325,000. The matter was remitted 
to the Works Committee for report. 


In the monthly report of the Amalgamated Society of 
Engineers, just issued, Mr. G. N. Barnes, the secretary, states that 
the year just closed was on the whole a good one for the society. 
Trade is rather quiet at present. The number of members this 
month is 91,000. The number on donation benefit is 4171, on sick 
benefit 2105, and on superannuation benefit 4023. The South 
African levy fund has now been exhausted, and no contributions 
will be paid from it in future. The report further states that a 
ballot of the members is to be taken on the question of affiliation 
to the Labour Representation League, membership of which will 
cost £30 per annum. 


Tur following memorandum has been prepared by the 
Labour Department of the Board of Trade for the Labour Gazette. 
It is based on 2328 returns—viz., 1194 from employers, 558 from 
trade unions, and 576 from other sources :—In the 142 trade unions, 
with an aggregate membership of 554,018, making returns, 25,703 
—or 4-6 per cent.—were reported as unemployed at the end of 
December, as compared with 3-8 per cent. in November, and with 
4-0 per cent. in the 138 unions, with a membership of 540,102, from 
which returns were received for December, 1900. The average 
percentage of unemployed returned at the end of December during 
the ten years 1891-1900 was 5-3. 


Tue British Consul at Foochow states in his recent 
report that as a manufacturing and mining field this province has 
not yet been exploited, and in both respects there are great possi- 
bilities. The establishment of the match factory and sawmills was 
a move in the right direction, and indications are not wanting of a 
serious intention on the part of the provincial authorities to examine 
into and utilise the unquestionable mineral wealth of Fokien. 
Foreigners, the report says, are interesting themselves in mines, 
especially of coal, of which a good description of anthracite is to 
be found in the interior, while not far from Foochow deposits of 
coal of as yet doubtful quality are said to exist, 
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TO CORRESPONDENTS. 


&@ Inovder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 

42 All letters intended for insertion in Tae ENGINgER, or containing 
questions, should be accompanied by the name and address of the writer, 
not neceasarily for publication, but aa a proof of good faith. No notice 
vhatever can be taken of anonymous comimunications. 

47 Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies, 





REPLIES. 


R. R. (Plymouth).—See our issues of November 2nd, 1894, and June 28th, 
805, 

X. Y. Z.—You would be much more likely to get the information you 
want by a query in one of the gardening papers. 

H. L. T. (Anerley).—You might try ‘Irrigation Works in India and 
Egypt,” by R. B. Buckley, published by Spon. It is an excellent book, 
and will most probably give you all the information you require. 

H. J. C.—There is a very close resemblance between your scheme and 
that of Mr. Behr. As we understand you, there would be a line of 
posts and rails down the middle of the street. Would not this interfere 


W. P. B. (Tasmania).—A marine governor of the type you propose has 
been made and tried. It was patented by Mr. Dunlop. A flexible 
diaphragm was used instead of a piston. The use of a propeller fitted 
with a clutch and a brake as proposed by you would be wholly imprac- 
tieable. 

’. W. T.—Apply to Die Verlagsanstalt Polygraphisches Institut A.-G., 

Ziirich, for ‘‘ Schweizerische Bergbahnen,” Nos. 3 and 4 of “‘Die In- 

dustrielle und Kommerzielle Schweiz.” Price of double number 4s. 

Can be had through any Swiss bookseller. We do not know of an 

English translation. 

. W. (Pimlico).—More conclusive experiments than Dr. Pettigrew’s 

have been made by Prof. Marey. He does not find from actual 

graphical records of a pigeon’s wing in flight that the point of the wing 
describes a figure of 8 as believed by Dr. Pettigrew. You would do 
well to consult his published works before giving such unhesitating 
adherence to Dr. Pettigrew’s views. 

K. R. (Liverpool).—The weight of steam used by an injector depends 
on the weight of water moved and the temperature to which it is 
elevated, plus the amount of steam expended in overcoming the 
inertia, and water friction of the nozzles. We believe that the leading 
makers of injectors can supply information as to the work done under 
varying conditions, but there is no general rule that will apply. The 
work done in raising the temperature of the water is the only fixed 
quantity, the rest depends on the efficiency of the injectors. 

W. J. (Manchester).—There is, so far as we are aware, no treatise on case- 
hardening. The process consists in placing the article to be hardened, 
buried in a closed pot filled with bone charcoal, in a furnace, in which 
it is maintained at a cherry-red heat for twelve to eighteen hours, 
according to the depth to which the “ steeling ” of the iron is intend 
to penetrate. A very thin surface intensely hard can be obtained by 
heating the iron red hot and sprinkling it with prussiate of potash in 
fine powder. The process is often used for hardening small pins and 
journals. 








MEETINGS NEXT WEEK. 


Tue Institution or JuNiIoR Enoineers.—Saturday, January 25th, at 
6.30 p.m. for 7 p.m. Seventeenth Anniversary Dinner at the Hotel 
Cecil. 

DusLin Section oF THE INSTITUTION OF ELECTRICAL ENGINEERS.- 
Thursday, January 23rd, at 7.30 p.m., at the Royal College of Science, 
Stephen’s-green. Paper, ‘‘ Notes on Inductive Circuits,” by W. Brew, 
Associate Member. 

Tue Institution oF ELectrRicaL ENGINEERS.—Thursday, January 23rd, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Paper, ‘‘ Earth Currents Derived from Distributing 
Systems,” by E. B. Wedmore, Associate Member. 

BIRMINGHAM Local SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
nrERS.—Wednesday, January 22nd, at 7.30 p.m., in the University, 
Edmund-street (Physics Lecture Theatre). Paper, ‘‘ Surface Contact 
Systems of Electric Traction,” by W. Kingsland, Member. 

Tue Institution or CrviL ENGINEERS NEWCASTLE-UPON-TYNE Asso- 
CIATION OF StTUDENTS.—Thursday, January 23rd, at 7.15 p.m., in the 
Chemical Lecture Room of the Durham College of Science. Lecture on 
“ Bridgebuilding in Iceland,” by Mr. W. 8S. Vaughan, M. Inst. C.E. 


Tue InstiruTion or Civic ENnoGIngers.—Tuesday, January 21st, at 
8 p.m. Ordinary meeting. Paper to be further discussed, ‘‘ American 
Workshop Methods in Steel Construction,” by Henry Bridges Moles- 
worth, M. Inst. C.E.— Wednesday, January 22nd, at 2.30 p.m. Students’ 
Visit to the Testing Works of David Kirkaldy and Son. 


Royat Iwstirution or Great Britain.—Friday, January 24th, at 
9 p.m. Discourse on ‘The Discovery of the Future,” by H. G. Wells, 
B.Se.—Afternoon Lectures at 3 p.m.: Tuesday, January 2Ist, ‘‘ The Cell: 
Its Means of Offence and Defence; Immunity,” by Allan Macfadyen, 
M.D., B.Se.; Thursday, January 23rd, ‘‘ Recent Excavations at Delphi 
and in the Greek Islands,” by A. 8. Murray, LL.D., F.S.A.; Saturday, 
January 25th, ‘‘ Landmarks in the History of Opera,” by W. H. Hadow, 
M.A., Mus. Bac. 

Society or Arts.—Monday, January 20th, at 8 p.m. Cantor Lectures. 
Second Lecture on ‘‘ The Purification and Sterilisation of Water,” by 
Samuel Rideal, D.Sc., F.1.C.—Tuesday, January 21st, at 8 p.m. Applied 
Art Section. Paper, ‘‘The Architect’s Use of Enamelled Tiles,” by 
Halsey Ricardo,—Wednesday, January 22nd, at 8 p.m. Ordinary meet- 
ing. Paper, “ Scientific Observations at High Altitudes,” by Rev. J. 
Paper, ‘‘ Bengal: The 
Land and its People,” by Francis Henry Skrine, late H.M. Indian Civil 
Service. 











DEATH. 
On the 2nd inst., at Cairo, after a brief illness, James Ponsrorp, 
M. Inst. C.E., fourth son of the late William Ponsford, of Gloucester-terrace, 
Hyde Park, aged sixty-one. 
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LOCOMOTIVES FOR INDIA. 


WE have pleasure in directing the attention of 





a | been heard, at all events in this country. 


our readers to the very full report, which will be 


| found on page 53, of what took place during the 
7) five days’ Indian Locomotive Conference held at 
__|Caleutta last December. 


Our special correspon- 
‘dent is an engineer thoroughly acquainted with 


2/ every phase of the locomotive question which has 
4| arisen in India; and he has furthermore a competent | 
‘4 practical knowledge of the construction and per- 


|formance of locomotive engines. His report con- 
sequently possesses all the value and interest that 
these facts can impart. From reading it we learn the | 
opinions of men whose voices have not hitherto | 
We know 


s in a way what the India-office has thought; we This was to be expected. 


with the traffic much more than a slot? | 


| 

| know_in a way what the consulting engineers in this 
| country have thought; and we have heard a great 
deal about the manufacturers’ opinions. Now, at 
last, after a silence certainly of seven years, we 
know what the men who have to work the traffic 
of Indian railways think about the means adopted 
to supply them with locomotives. The expression 
of these opinions will clear the air, and do much, 
we hope, to settle disputes which vex the souls of a 
good many persons in this country. 

The first question raised at the Conference was 
that of dimensions. The Government have hitherto 
fixed certain weights and sizes which must not be 
exceeded. We gather that in the opinion of the 
majority of members of the Conference, the limit 
is pretty nearly as great as the roads and bridges 
will bear; and we are very glad that the majority 
insisted that big engines and the heavy roads 
necessary to carry them should only be adopted 
when the conditions of traffic justified their use. 
We have repeatedly criticised the policy which 
compels locomotive superintendents in this country 
| to build huge and costly engines which are, for the 
most part, employed in hauling trains one-fourth 
filled about the country at high speeds. India is 
far too poor a country to be able to spend money in 
this fashion. The proposal that some of the narrow- 
gauge lines should be converted to the dft. 6in. 
gauge appears to us to have been rather beyond the 
scope of the reference laid before the Conference. 
Circumstances with which locomotive superinten- 
dents have small concern must determine the gauge 
which it is best to adopt or retain. The battle of 
the gauges has been fought with energy, zeal, and 
even rancour. Not peace, but a species of armed 
truce, prevails now between the advocates of the 
2ft. 6in., 3ft. 3in., and dft. 6in. gauges; and the 
majority of the Conference did well, we think, to 
refuse to make any recommendations on the subject. 

Certainly the most interesting matter from an 
engineer’s point of view was “‘ Subject II., Standard- 
isation.” Over and over again has the railway 
world been told that standardisation is essential to 
economy, and of vital importance in getting orders 
rapidly executed. We find that the locomotive 
superintendents of Indian railways recognise, at all 
events to a considerable extent, the validity and 
force of this contention; and they suggest that all 
locomotives for heavy broad-gauge roads should 
conform to seven standard types ; all locomotives for 
narrow-gauge roads to five types ; and all engines for 
light narrow-gauge roads also to five types. In 
considering these types we are struck by the small 
difference between certain designs, a difference so 
small indeed that it appears to be wholly unneces- 
sary. Take, for example, the two first of the broad- 
gauge engines. They are four-coupled, and one has 
wheels 6ft. 2in. diameter, and the other wheels 
6ft. 9in. diameter. Now, it is about as certain as 
any mechanical fact can be that there will be no 
difference in the performance of these two engines 
due to the difference in their wheel diameters ; and 
we think that we shall have the weight of opinion 
in this country behind us when we say that for 
Indian speeds nothing larger than 6ft. lin. with 
new tires is needed. It is true that engine 
No. 2 is to have a pair of trailing wheels, and 
this implies that type 2 will be heavier than type 1 ; 
but this has really nothing whatever to do 
with the size of the driving wheels, which is not 
determined by the weight of the engine at all. 
Again, if we take the goods engines, there is no 
sufficient reason why types 4 and 5 should not both 
have wheels the same diameter. Nothing is said, it 
will be seen, about heating surface, and not much 
about cylinder capacity, but a great point has been 
gained in that the necessity for adopting standard 
sizes has been fully recognised. 

The most important question discussed was 
No. III. The adoption of the resolution proposed 
by Mr. C. E. Cardew really goes far to revolutionise 
the policy hitherto followed in supplying locomotives 
to India. It is no longer the consulting engineers 
in this country or in India who will have the 
power to say what the locomotives sent to India 
shall or shall not be. The existing Committee of 
Locomotive and Carriage Superintendents in India 
shall constitute the tribunal which shall have power 
to consider and decide on the design of locomotives, 
and even on the details of their construction. The 
consulting engineers even are in future to submit 
their ideas to the Committee. They cannot enforce 
their views; and, best of all, the proposals of loco- 
motive engine builders in this country are to be 
brought before the Committee for consideratiou. 
The constitution of the Committee is all-important, 
and we commend to the careful attention of our 
readers the weighty words used by our correspondent 
in dealing with this point. 

Tt will be seen that the Conference expressed 
tolerably strong opinions concerning specifications. 
The desire to obtain 
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very natural. But it must not be forgotten that 
there is another point of view from which the 
specification can be looked at. There is inspection 
and inspection, and we do not for a moment believe 
that in this country any intelligent objection has 
ever been urged against the most rigorous inspection 
that will secure the best result. But there is inspec- 
tion which is rigorous without securing that end— 
inspection which secures it at too great a sacrifice. 
And we venture to think that the criticism which 
inspection has received recently will do good. It 
cannot be disputed that engine builders in this 
country would have just cause of complaint if their 
American or German competitors were permitted to 
supply engines under conditions which are wholly 
. inadmissible, it would appear, in the case of British 
firms. 

As we read our correspondent’s report various 
subjects suggest themselves for discussion. No 
doubt they were dealt with pretty fully during the five 
days the Conference lasted. On the whole we do 
not think that the locomotive engine builders of this 
country can find cause for complaint in the proceed- 
ings or their result. Rather is there ground for 
congratulation in that those who are most con- 
cerned, both as makers and users of locomotive 
engines and rolling stock, will be brought into more 
direct communication than has hitherto been the 
case, 


LABOUR AND CAPITAL. 


Av this time, but let us hope not for the present 
only, there is manifested a desire to place the rela- 
tions of labour and capital on a footing which, if not 
all that can be desired, will supply firmer ground for 
commercial enterprise than the shifting foundation 
of mutual distrust on which it is in vain to try to 
build up an edifice of commercial prosperity. So 
far it seems evident that capital has accepted the 
various phases of its existence very much as clay 
behaves in the hands of the potter. Seldom does 
it take the offensive. The lock-out has no promi- 
nence as compared with the strike. The duty of 
capital appears to be to submit or to run away. 
Instead of standing up and fighting for its rights in 
this country, it goes abroad. Investments are made 
in undertakings which undersell the British manu- 
facturer. Capital has the modesty and reticence 
of the well-brought-up English girl. It does not 
turn its cheek to the smiter, for the simple reason 
that it flies. Only one great war has taken place 
during the last half century. Only once has capital 
stood up and fought for its rights. It won them, 
and the result has been unmixed good. We have 
not the smallest doubt that a more determined 
attitude than has hitherto been taken by the masters 
would be of advantage beyond words to the men. 
Let us hope that the movement now talked of will 
go on until the relations of labour and capital be- 
come those which should exist between two bodies 
of men each anxious to promote its own welfare; 
and thoroughly convinced that the surest way to 
attain that end is to help the other, bearing in 
mind the great principle that the more there is made 
the more there will be to sell, and the greater the 
benefit derived by all sorts and conditions of men 
within our shores. Up to a comparatively recent 
period labour looked on capital as its sworn enemy. 
The bloated capitalist wanted to get wealth, even 
at the cost of the lives of the down-trodden serf. 
The generation holding these views has happily 
passed away. Such a story as ‘“ Michael Arm- 
strong,” which sixty years ago shook Manchester, 
and ultimately wrought a change in all the con- 
ditions of cotton factory labour, could not now be 
written. The spread of education has at last begun 
to persuade working men that the capitalist is, after 
all, not only human, but actuated by much the 
same motives as those which guide their own 
actions. To put this in another way, time was 
when labour held that capital wanted to grow rich 
at its expense. The newer view is that both capital 
and labour have the same object in view, which is to 
make as much as they can out of the purchaser ; 
that their interests are, after all, very much in 
common, and that capital no longer desires to enslave 
labour—not, indeed, because of humane promptings 
-——but simply because it has tried and been beaten in 
the attempt. If any one doubts the desire of the 
men rather to fight the purchaser than the capitalist, 
we would refer him to the somewhat general 
advocacy of limitation of output, and among the 
colliers the denunciation of reduction in the price of 
coal. The men have learned at last that unless the 
masters can sell goods, be they what they may, they 
cannot pay wages; and the men also know that 
the higher the selling price of such things as coal, 
steel, or cotton goods, the greater will be their own 
remuneration. All this is a distinct gain, and 


simple enough; on the top of it all comes the com- 
plication induced by the pestilent heresy that there 


locomotives as good as they possibly can be made is can only be a certain limited amount of work to be includes the London representative of the Nationa] 


| 


done, and that this work must be made to “go Tube Works—one of the constituents of the Trust 
round” by each man doing as little as he can. | unless our memory is very much at fault. It may 

Even on this point, however, there are not wanting be literally true that the Trust, as the Trust, has not 
evidences that education is doing beneficent work. | got hold of the Nickel Corporation, but Colonel 
It is probably not far from the truth that three | Millard Hunsiker will permit us to draw our own 
labour parties exist at this moment—the union | conclusion from the data available, which conclusion 
leaders, with their delegates, detectives, and orators;|is that, in their own names, some of the leading 
the older and conservative men; and, lastly, the | officials of the Steel Corporation have secured partial 





younger men. Of course, these three classes 
merge more or less into each other; but none 
the less does the division exist. The head 
men of the Unions, such 


They are, of course, one-sided to a considerable 
extent, but none the less are they rational and open 
to argument. The delegates and detectives are in a 
peculiar position, and, unfortunately, they are not 
only competent to do much mischief, but, in a 
manner, driven to do it, because their functions con- 
sist in hunting up cases for complaint, and watching 
that the Union hands shall not break rules passed 
for the most part years ago, and out of touch with 
modern workshop conditions. They play the part 
of emery in an oil can. The older hands are for 
the greater part men of narrow views and small 
education. They are the great difficulty in the way 
of the establishment of harmonious relations between 
labour and capital. They are not in favour with the 
better type of Union leaders. But they constitute a 


gradually vanishing influence ; and even now it is | 


probable that in any great movement they would be 
outvoted by the younger men. 
however, they are obviously too much for the Union 


leaders, who, it is much to be feared, have little or | 
It is a most encouraging | 


no control over them. 
sign that large numbers of workmen are accepting, 
on the one hand, the premium system ; while, on 
the other, they do not dispute the advantages to be 
derived from what may, for want of a better name, 
be called “ Boards of Arrangement.” A difficulty 
arises between labour and capital; it is brought 
before the Board and “arranged.” It is not arbi- 
tration, save in the sense that any jury may be called 
arbitrators. The Australian and New Zealand 
Arbitration Tribunals have already been described 
in ourcolumns. A tribunal has been established in 
the United States on a somewhat different basis. 
It consists, we are told, of fifteen representatives o 
capital and fifteen representatives of labour. So 
far we have nothing new; but the Board further 
includes fifteen men who represent neither capital 
nor labour, but, so far as we can gather, the general 
public. They are competent, shrewd business men, 
and may be regarded as establishing the fact that 
the whole world is not made up of capitalists and 
workmen. There is, in short, a public to be con- 
sidered—indeed, a public without which neither 
money nor work would exist. The whole scheme 
appears to us to be admirable. Its working will be 
watched from this side of the Atlantic with the 
utmost interest. Already it is said that one great 
threatened strike has been averted by its aid. ; 

In spite of all that has recently been written 


about the crisis in British industry—or perhaps, | 


indeed, partly because of it—we hold that the out- 
look is distinctly encouraging. Conciliation is in 
the air. Large numbers both of masters and men 
appear to be determined that satisfactory relations 
between labour and capital shall exist. If, on the 
one side we have old hands among the men who 
will not learn, it is not less true that there are old 
men among the capitalists who equally fail to under- 
stand that the times have ane Their influence 
is departing. Another generation is rising up. 
Education of a very useful kind—anything rather 
than technical—is spreading. Man begins to see 
man face to face. Economic conditions are being 
better understood. Old teachings in _ political 
economy are being repudiated. The law is being 
better administered. Foreign competition has not 
been an unmixed evil. High-speed steel and two 
machines to one man bear testimony to its 
influence. 


NICKEL AND THE STEEL TRUST. 


It was officially announced from New York a few 
days ago that negotiations had been practically com- 
pleted whereby the nickel deposits of New Cale- 
donia, or those owned by the Nickel Corporation of 
England, were to pass into the control of the United 
States Steel Corporation, in furtherance of that 
body’s interests in the manufacture of armour plate. 
What looked like clear confirmation of this was 
given by the resignation of the old directors of the 
Nickel Corporation and the creation of a new Board, 
with a representative of the Carnegie Company as 
chairman. ‘This gentleman has since stated that 
there is no truth in the report; but even he was 
free to admit that ‘some personal friends of his in 
America” had acquired a very large holding in the 
company, and, besides himself, the new directorate 


as Mr. Barnes, hold | 
opinions which, in the main, are quite sound. | 


As matters stand, | 


'control of one of the two great nickel-producing 
|districts in the world. The reason is obvious, 
| Foreseeing that nickel steel is to play an even moie 
important part in the naval armament of the future 
than at present, and being big producers of armour 
plate themselves, thanks to the Carnegie plant, these 
gentlemen are naturally desirous of commanding ay 
unfailing source of nickel supply. This is excellent 
business; it is part of the great rule whereby the 
Carnegie and other undertakings were built up - and 
if we were Americans we should commend the 
enterprise. But, not being so fortunate, we rather 
deplore the development. The Nickel Corporation 
had the misfortune to be brought out under the 
wing of the London and Globe Finance Corporation; 
and the working capital subscribed was used to 
| bolster up that sorry undertaking, instead of being 
| 

| 

| 





devoted to the erection of reduction plant. It was 
discredited from the start; but the ore was there 
without a doubt, and as the world’s supply of nickel 
| promises to be well under the world’s requirements 
in a very few years, failing the discovery of fresh 
‘deposits of which one never hears, it is certainly 
matter for regret that this particular property 
should have passed into the hands of men who in- 
tend to be our serious rivals in the manufacture of 
nickel steel armour plate. There can be no doubt 
| as to the effectiveness of a control which clears out 
| the old board of directors with one stroke. 


The production of nickel dces no! increase 
|rapidly enough to obviate periodical shortages due 
| to the extraordinary growth of demand of the last 
| four or five years. If, therefore, nickel steel is to 
| keep pace with naval requirements—to say no- 
thing of displacing ordinary steel for some of 
those other purposes for which it is said to be pecu- 
liarly well fitted—the prospectors must find new 
' deposits, and present producers must increase their 
‘output. Last year’s total was not in excess of 8000 
| metric tons, this comparing with 7600 tons for 1900, 
| 7350 tons for 1899, and 4388 tons for 1895. New 
| Caledonia and Canada furnish virtually the whole in 
jabout equal proportions. Germany produces a 
| littlke--a few hundred tons, which are not included 
in the statistics because of the lack of trustworthy 
information concerning the total. Sweden and 
| Norway got about 100 tons annually a decade ago, 
| but they have now gone out of the list of contribu- 
| tories. The United States may be credited with an 
| annual 200 tons, with no prospect of much increase 
/on this figure on the basis of present know- 
ledge of the occurrence of the ore; whence, 
naturally, the eagerness to secure a good foreign 
/source of supply. Conditions in New Caledonia 
‘are not favourable to the full exploitation of the 
island’s resources. The Nickel Corporation’s mines 
represent only a portion of the ground from which 
| ore is obtained or on which it is known to be present, 
| but enterprise in La Nouvelle is very perfunctory, and 
| indifferent at the best. Convict labour has always 
| been unsatisfactory, and free labour has not taken 
kindly to a place with such an unsavoury reputation 
|and a bad climate. The importation of free labour 
‘on a large scale will probably be part of the policy 
‘of the new Board of the Corporation, and if it 
| succeeds we may look for a substantial increase in 
|the quantity of nickel shipped from Noumea, 
especially as effective plant is being laid down. At 
present the advanced processes are almost unknown. 
Even the reduction of ore to matte is not carried on 
to any considerable extent, most of the ore being 
brought for treatment to Europe in sailing vessels. 
The Moniteur Officiel du Commerce has recently been 
deploring the backward condition of methods. ‘“ The 
| industrial condition of the inhabitants of New Cale- 
donia,” it says, “is such that they are actually 
obliged to leave the best profits of the industry to the 
English. Moreover, in consequence of the higi 
price of the coal used, which comes from Australia, 
it is necessary to extract the ore and then sell it. It 
can be neither smelted nor refined, as the net cost 
would exceed the profits. The extracted ore is sold, 
not to Frenchmen, as they are without the necessary 
tools for the treatment of nickel ore, but to English- 
men. The latter buy the ore and transport it to the 
blast furnaces at Glasgow, where it is smelted. The 
nickel is then forwarded in pigs to the refining works 
at Havre, and from thence the metal is distributed 
in Franee. If the foregoing operations are analysed 
the result is that nickel ore extracted from French 
soil is made to benefit foreign industry and com- 
merce, viz., in () carriage of the ore from New 
Caledonia to Glasgow; (2) profits of smelting; 
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(3) carriage from Glasgow to Havre.” It need 
scarcely be said that the Americans will not he satis- 
fied to perpetuate these conditions. ree 

Canada’s output comes from the Sudbury district 
of Ontario, where there are now about a dozen 
mines working. The ore is a nickeliferous pyrrho- 
tite, which is roasted and smelted into a matte, the 
average composition of which is said to be: copper, 
96-91; nickel, 14-14; iron, 31335; sulphur, 26°95; and 
cobilt, ‘935. No ore is at present reduced to the pure 
metal in the country, most of it being shipped in 
the shape of matte to the Orford Copper Company 
in New Jersey for refinement, and the remainder 
coming to Swansea. The Sudbury deposits are 


rather irregular, but they range from small pockets | 
to acres in extent, rising in places to ridges and | 


hills of solid ore; and the provincial Bureau of Mines 
assures us that in the whole district covering 70 
miles by 40 miles, there is “ enough mineral already 


located to supply the world for the next hundred | 
years at the present rate of consumption.” This is | 


yeassuring if it be only trustworthy. Anyway, we 
know that other nickel-bearing lands exist in the 
Dominion. For instance, ore bodies of considerable 
promise were discovered two years ago between 
Lake Temagami and Lake Temiscaming, 75 miles 
north-west of the working mines at Sudbury. They 
are within the same mineral-bearing belt of rocks of 
the Huronian formation, which extends across the 
country from Lake Huron to Lake Abitibi, on the 
boundary between Ontario and Quebec. — In this 


extensive tract it seems probable that large bodies of | 
copper-nickel ores may be found. The United States | 


uses up a large proportion of the present Canadian 
output; and the endeavour to secure the leading 
mines in New Caledonia as well is significant of 
American ambitions. Possibly it spells a Trust. 
But a rival is growing up in Canada itself. At 
Sault Ste. Marie the Lake Superior Power Company 
is erecting a plant for the production of the nickel 
steel, which is nearing completion. The United 
States commercial agent at Sault Ste. Marie fur- 


nishes details. The company claims that the nickel 


pig manufactured by its process will also contain | 


nickel and iron in a perfect state of harmony, a 
large percentage of carbon, and be capable of pro- 
ducing the very highest quality of nickel steel. It 
is for this reason that the managers have decided to 
utilise the product themselves in the manufacture of 


steel; and they have commenced:the construction of | 


a steel mill for the manufacture of rails and plate ; 
the capacity will be about 600 tons of nickel steel rails 
and 40 tons of plate a day. 


by Messrs. Krupp, of Essen. 
Ontario has long been desirous of granting special 


privileges to the Imperial Government in this matter | 


of nickel; but our Government has not seen fit to 
avail itself of them, in spite of the changed conditions 
and the scarcity of the metal. 


— —— -~+e4 --—- 


FOREIGN LOCOMOTIVES IN FRANCE. 


THE arrival of a numberof locomotives in France con- 
structed by Maffei, of Munich, for the Compagnie de 
Est, has naturally had a very ill effect upon Gallie public 
opinion, which is becoming irritated at the importation 


of so many foreign locomotives when the home concerns | 


are said to be erying aloud for orders. That the State 
should purchase American locomotives, and other com- 


panies should give out contracts to a Vienna firm, may | 


be excusable under the circumstances, but the purchas- 
ing of locomotives from Germany, which may eventually 
be at war with France, and is supplying what is classified 
as war material, is intolerable to the Gaul. Not only are 


the locomotives built in Germany, but they are taken to | 


Epernay by German drivers, who have admirable oppor- 
tunities for exploring the road; and who knows but 
that the blue - coated servant who pours oil into 
the lubricators may not be an officer in the 
Secret Service Intelligence Department? Moreover, 
apart from any political considerations, it is argued that 
as the railway companies receive State subsidies, or are, 
more properly speaking, “ guaranteed,” they are morally 
bound to reserve all their orders for the home industry. 
To these objections the Compagnie de l'Est replies that the 
French industry is not able to supply all the locomotives 
required within a reasonable time, and it attributes 
this to the social crisis which, during the past thirty 
years, has not allowed of the industry developing at 
anything like the same rate that it has in other countries. 
So far are the builders in want of orders, that they cannot 
execute those they already have in hand. In placing 
contracts abroad the Compagnie de 1’Est claims that it 
is only following the example of the State, which, in 
1900, purchased a number of American locomotives ; 
but while the State had to take what was offered 
them by the American builders, the Compagnie de ]’Est 
has had the German locomotives built to its own 
designs. About the middle of 1900 the company required 
fifty locomotives, and invited tenders from the French 
builders, none of whom were able to guarantee delivery 
before the end of 1902. As the locomotives were urgently 
needed, a contract was entered into with Maffei for the 
delivery of twenty in December, 1901, and the first two 
months of the present year, while thirty others were 
ordered from Creusot, and were to be delivered between 


The bulk of the plate | 
output has been contracted for over a series of years | 
The Government of | 


THE ENGINEER 





, May, 1902, and July, 1908. Not only did the Munich 
| firm undertake a much more rapid delivery, but the price 

of each locomotive was £500 less than the price paid for 
| similar engines built in 'rance. A singular result of the 
| system of State control is that the fact of guaranteeing 
the interest on capital with public funds is held to place 
the companies under the obligation of supporting home 
industries, quite irrespective of any question of economy. 
The companies must buy in the dearest market, and wait 
indefinitely for their material, because they have sunk 
their independence in the control of the State. It is 
argued, on the other hand, that if the companies would 
only spread their purchases regularly over a long 
period, there would be no difficulty in getting what 
they required at home. As the locomotive builders 
would be assured of work, they might be induced 
to extend their productive capabilities, and would find 
themselves in as good a position as their foreign com- 
petitors for satisfying all requirements. The demands 
for locomotives in France are, however, extremely 
irregular, and during the five years ending 1898 the 
number of locomotives purchased was 90, 40, 60, and 70 
respectively, and then suddenly jumped to 350. In the 
year preceding the Paris Exhibition the number was still 
| more considerable. In twenty years the companies have 
purchased abroad 868 locomotives, representing a value 
of 89,000,000f. Some time ago the Minister of Public 
| Works issued a notice to the companies inviting them 
| to spread their purchases over a long period, so that 
| the home builders would be able to supply the needs, 
| and it is probable that, in the presence of the prevailing 
| agitation in France, further attempts will be made to 
| restrict this buying of foreign locomotives. When a 
| railway company submits itself to State control, the 
| Minister of Public Works considers that he has the right 
| to interfere on all occasions in the interest of the public 





| and the home industry. 


THE RAILWAY DISASTER IN NEW YORK. 


On the morning of Wednesday last, the 8th inst., the 
Fourth Avenue Tunnel in New York was the scene of 
a terrible collision, by which 15 persons were killed out- 
right and 50 injured. This tunnel provides means 


whereby the New York Central and Hudson River, and | 


the New York, New Haven, and Hartford railways passes 
through the residential up-town portion of New York 
into the Grand Central Depét in Forty-second-street. 
There are actually three tunnels, that in the centre being 
double and taking the main lines, and the two outside 
single tunnels taking the local lines. They are, approxi- 
mately, two miles in length, with occasional openings for 
| ventilation ; but these means for allowing the smoke and 
steam to escape are very far from sufficient, and at the 
| present moment various schemes are under consideration 
for improving this state of affairs, but the remedy pro- 
posed by the railways of increasing the number of open- 
ings does not meet with the approval of the residents 
| and property owners in the vicinity. The tunnel is a 
very busy one, and it is used by about 600 trains daily, 
and over 13,000,000 passengers are conveyed to and from 
the Grand Central Depét in a year. There was a very 
serious similar accident in the same tunnel in 1891. As 
a consequence, the method of working and signalling was 
considerably improved. The tunnel is now protected by 
| eight signal boxes—six being in the tunnel and one at 
each end. In the tunnel, those for the south-bound lines 
| are separate from those for the north-bound, and the 
| six are in three pairs, and are situate at Eightieth- 
| street (station), Seventy-second-street, and Fifty-ninth- 
| street. Each signal box is provided with the proper 
| complement of signals, the rails are electrically bonded 
| together, and form a track circuit controlling the 
| fixed signals and the block instruments, so that no signal 
| can be lowered and no train accepted on the block instru- 
|ment unless the line is actually clear; what is techni- 
| cally known as “lock and block” is in use, whereby no 
signal can be lowered to admit a train to the next 
signal-box unless the train has been accepted on the 
block instrument by the man at the signal-box in 
advance, and a signalman cannot send the “ train 
| passed" signal on his block instrument unless the train 
has actually passed. In addition to these precautions, 
provision is made for the obscurity of the tunnel, and each 
stop signal is provided with a fog-signal, which is auto- 
matically put on the rail when the signal is at danger, 
| and exploded should a driver over-run the signal. It 
| will therefore be seen that the place is efficiently signalled. 
The present unfortunate mishap has apparently been 
caused by the driver of a second train running by the 
stop signal at Fifty-ninth-street, and, ignoring the fog- 
signal, coming into collision with a train standing at the 
next lot of signals at the station end of the tunnel. If 
this is so, it shows that all the efforts put forth by 
officers, and the great expense incurred by railway 
companies, to prevent accidents, can be readily wasted 
and thrown away by the want of thought on the part of 
one individual. 


INTERNATIONAL TRIALS OF ALCOHOL MOTORS. 


Arter tle success of the national trials of internal 
combustion engines, which were held in Paris in October 
last, the French Minister of Agriculture has decided upon 
organising another series of trials, followed by an exhibi- 
tion, this time open to all nationalities. The last compe- 
tition was interesting, and threw a good deal of valuable 
| light »pon the industrial utilisation of alcohol, but French 
| engineers themselves had not perhaps studied the adap- 
| tation of the new spirit to the working of motors in the 
| way that had been expected. It is hoped that by organ- 
}ising an international trial and exhibition it will be 

possible to get some precise data as to what is being done 
abroad in solving the alcohol problem. Germany 
| especially is credited with having made great progress in 
| the economical utilisation of the agricultural spirit, and 
a comparison between what has been done in that 
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country and what is being accomplished in France and 
elsewhere will no doubt do much to direct attention to 
the designing of the true aleohol motor. The Exhibition 
itself will be opened in Paris on May 24th and will close 
on June Ist. The exhibits will be divided into two 
classes—motors and apparatus of all kinds employing 
alcohol for lighting and heating purposes. The fixed 
motors will be classified according to power, and there 
are sections for portable engines, motor cars, industrial 
vehicles, and boats. The trials of motors and portables 
will begin on March 1st, and of the motor cars and 
alcohol appliances a fortnight later. In the motors the 
judges will take into account the “utilisation” of 
alcohol, that is to say, the percentage of pure alcohol, so 
that competitors will have every advantage, other things 
being equal, in using pure instead of the carburetted 
spirit. Other points are the quantity of alcohol con- 
sumed, the regularity of running, the efficiency of the 
motor when running at different speeds, the facility of 
starting the engine and the efficiency of the ignition, the 
simplicity of the motor, its construction, economy, and 
upkeep. In the motor cars the points to be considered 
are the behaviour of the vehicles under all conditions of 
running, the facility of starting the motor, the ignition 
and the method of regulating it, the consumption of 
water and lubricating oil, the construction of the car, its 
solidity, facility of access, ease of maintenance and 
repairs, the loading and unloading, the action of the 
brakes and steering gear, the stability and comfort of the 
vehicle. The jury will be an international one, and will, 
of course, be appointed by the French Minister of Agri- 
culture. 


STEEL AND IRONWORKS EQUIPMENT. 


Ir bodes well for engineers that several important 
iron and steel companies and firms appear to have 
decided to modernise their machinery and plant. 
Indeed, for some reason or other, such a “ setting of their 
houses in order” as of late and at the present time has not 
been known in the British iron and steel trades for some 
years past. The latest addition to the list is the Earl of 
Dudley’s Round Oak Works, Limited, of Brierley Hill, 
for the announcement is this week made that that company 
is contemplating an outlay of some £25,000 or £30,000 
in connection with works’ improvements. The com- 
pany’s very old-established trade in iron bids fair to he 
paralleled in time by the extensive trade which is being 
done by the much more recent department of the 
business engaged in the production of steel. The outlay 
mentioned is understood to be to improve the equip- 
ment of the steel works by the installation of additional 
modern machinery, with a view to securing a maximum 
yield at a minimum cost. Almost simultaneously comes 
another Midland instance of the putting down of up- 
to-date plant. The Frodingham Iron and Steel Company, 
Lincolnshire, which has successfully worked the open- 
hearth basic steel-making process from local pig iron for 
about eleven years, has just commenced working a 
100-tons Talbot continuous process furnace. It is the 
first of its kind in Europe, and, except for a small 
experimental furnace in America, is believed to be the 
only one in the world. The inventor of the furnace, Mr. 
Benjamin Talbot, is a native of Shropshire, who received 
his preliminary training in England before going to the 
United States, and who is once more residing again per- 
manently in England. The system is a rapid one, and 
most of the machinery is actuated electrically. The 
builders of the new plant are Tannett Walker and Co., of 
Leeds. The cost of reconstructing the furnaces at the 
newly-acquired Dowlais and Cardiff works of Guest, Keen 
and Co. will be considerable; and important improve- 
ments are believed to be contemplated by the Consett 
Iron Company, and also by Bolekow, Vaughan and Co. 
It has been stated that the improvements by the last 
three named companies will involve an outlay of over 
£1,000,000 (a million) sterling, but this is probably 
exaggerated. 
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SARLY PNEUMATIC TIRES. 





In view of the remarkable efficiency of pneumatic tires for 
road vehicles, from their first modern introduction, it seems 
extraordinary that the original invention of them should have 
been allowed to drop out of sight, the more so as it seems to 
have given very satisfactory results. 

In August, 1846, considerable excitement was caused amongst 


fashionable loungers in one of the London parks by the | 
appearance of a brougham with most extraordinary wheels. | 


They appeared to have tires of remarkable dimensions, but 
the oddest thing was, that the vehicle, though quite as large 
and heavy as others of its class, seemed to float along the 
road with an easy bounding movement, yet absolutely silent. 
Nothing could be heard but the horses’ hoofs. The pheno- 
menon was found to be due to an elastic tubular ring of 


caoutchoue or gutta-purcha, enclosed in a leathern case and | 


inflated with air to a considerable degree of tightness. The 


brougham continued in use, and very soon had covered over | 


100 miles with these tires, without sustaining any damage to 


them, although even newly macadamised roads had been run | 


over at times. In the course of the next six months or so more 
than 1000 additional miles were run, the tires remaining in 
excellent order, and the outer sheathing entirely verifying the 
truth of the old saying, ‘‘ There’s nothing like leather.”’ 
Experiments made in Regent’s Park, March 17th, 1847, with 
carriages weighing each 10} cwt., fitted one with the pneu- 
matic the other with ordinary tires, gave the foliowing results :— 
On a smooth, hard macadamised road the actual draught of 
the rubber tires was 28 ib., of the iron tires 45 lb., a saving in 
power of 60 per cent. Over new broken flints these figures 











OZONE FOR WATER STERILISATION. 





At the recent conference on water supplies and river pollu- 
tion, held at the Sanitary Institute in London, the use of 
ozonised air for water sterilisation was referred to, and it was 
stated by Dr. Rideal that one of the London water com- 
panies was now carrying on experiments on this subject. In 
view of this fact the following account of the experimental 
plant erected by Siemens and Halske, at Martinikenfelde, 

















Pig.i. 
OZONISER 


near Berlin, in 1898, and operated since that date, may be of 
interest to our readers.* 

The ozonisers used in this installation are of the Siemens 
and Halske plate and tube types—shown diagrammetically 
in Figs. 1 and 2. In the first-named type the high potential 
silent discharge occurs between parallel plates of metal and 


Oxone 


Fig.2 


OZONE MACHINERY 


became respectively 38}1b., and 1201b.; or asaving of 310 per 
cent. Similar experiments made a few days later over the 
same ground, with the same vehicles but by different 
investigators, gave on the smooth road 281b. to 43$1b., and 
on the rough 351b. to1151b. In the latter case the greater 
difference in results was supposed to be due to the rough flints 
having been a little worn down during the few days’ interval. 
Only a common spring dynamometer was used to measure 
the tractive force, although much more delicate instru- 
ments for the purpose even then existed. The discovery that 
ease of draught could be promoted by using tires of a yielding 
material was considered almost more remarkable than that 
such substances as leather and india-rubber could stand the 
wear and tear of carrying vehicles over common roads. Con- 
temporary drawings show a circular-fronted brougham fitted 
with tires some 43in. in diameter externally when fully 
inflated. The carriage has no springs, the tires being con- 
sidered to remove the necessity for them—in itself a tribute 
to their efficiency. 

The mode of construction of these tires was as follows :—A 
thin flat iron tire, }in. thick and 4in. wide, was first placed 
over the felloe, to bind the wheel together and afford a 
foundation for the pneumatic arrangement. A strip of 
leather about a foot wide was put round this, and upon 
that another metallic tire, thinner and narrower than the 
first. These three tires were then secured by large-headed 
screws or bolts passing through them and through the felloe, 
and secured on the inside of the latter, so that they could not 
draw out. Next, an india-rubber tube was placed in position, 
and over that another strip of leather, riveted one side to the 
overlap of the first leather belt, and laced to it on the other. 

Means for inflation were, of course, provided. A nipple 
formed on the tube projected about half way through the 
felloe, a small tube tied into it passing quite through and 
projecting sufficiently to admit of a brass cap being screwed 
on the end upon a leather washer, to make an air-tight joint. 
A metal collar sunk into the felloe served to keep the pipe in 
its place. The ‘‘ condenser,’’ or air pump, used seems to have 
been almost identical with the modern ones now familiar to 
most people. 

The wheels in question, which are known as the “ patent 
aérial wheels,’’ were invented and patented in 1846 by Mr. 
Robert William Thomson, of Adam-street, Adelphi, London, 
civil engineer, whose patent is No. 10,990. Itseems singular 
that so suecessful an invention should have dropped out of 
sight for many years. As London was then paved with 
granite setts or large cobble stones, though macadam was 
largely used in the newer parts of the town, the comfort 
and saving in wear and tear of such wheels must have been 
far beyond what we now realise from using them on wood 
pavement or asphalt. 


tinfoil, separated by somewhat larger sheets of glass. The 
tinfoil and metal sheets are connected to the positive and 
negative terminals of the coil respectively, and a series of 
such couples are enclosed in a box, with inlet and outlet 
passages for the air. An electromotive force of 12,000 volts 
is used, and for each pair of plates of 1 square metre dis- 
charge surface $ horse-power is required. The yield of this 


two concentric metal tubes separated by an air space and q 
cylinder of mica lining the inner side of the larger tube 
Water circulates through the inner and around the outey 
tubes, in order to keep these cool and to prevent decomposi- 
tion of the ozone already formed. Seven such tubes 
are connected to form a complete apparatus, This appa- 
ratus yields 20-25 grammes ozone per electrical horse-power 
hour under the same conditions as regards concentration as 
before. 

Fig. 3 is a diagrammetric representation of the Martiniken- 
felde installation, which suffices for the treatment of 
10 cubic metres, say 350 cubic feet, water per hour. It 
consists of an air pump a, which forces the air through the 
drying apparatus 0 into the ozoniser c. This ozonised air they 
| passes into the sterilising tower d packed with flints, in which 

it comes into contact with the descending stream of filtered 
| water. The remainder of the plant consists of the water 
| pump f, a revolving sand filter e, and the tanks g, h, andj, 
for the filtered and unfiltered water. 

Tests made with this installation using water from the 
river Spree show that the bacteriological organisms were 
reduced in numbers from between 100,000 and 600,000 to 
under 10 per cubic centimetre. As regards chemical results, 
the permanganate absorption figure was reduced by 18 per 
cent., and the aération of the water was increased from 10 to 

| 12 per cent. The water, after the ozone treatment, did not 

| show the presence of nitric acid, and no ozone could be 

| detected in it by chemical tests. The consumption of ozone 
amounted to 2 grammes per cubic metre. 

The cost of treatment for an installation yielding 120-150 
| cubic metres per hour worked out to ‘203 pence per cubic 
| metre, made up as follows :—Electrical energy, *127 ; wages, 
repair, &c., ‘0276 pence; interest and depreciation, ‘048 

pence, when taking the cost of the electrical horse-power 
hour at *587 pence. 

The total cost of sterilised water to the consumer, when 
interest and depreciation charges on the distributing system 

| are included, is estimated to amount to +591 pence per cubic 
metre, or, say, 1s. 43d. per 1000 cubic feet. 

The capital outlay upon a sterilising installation for treat- 
ing 150 cubic metres per hour is estimated at £6750, of which 
total £3000 represents the expenditure upon buildings, 
pumps, and sand filter—i.e., the expenditure necessary for 

| the ordinary waterworks—and £3750 the extra expenditure 
required by the ozone treatment. 











Trn has recently fallen off in price in sympathy with the 
decline in copper and other metals, and now that production 
has once again got ahead of consumption, there is clearly no 
need for the fancy prices which have ruled for over two years 
past. The visible supply at the end of December was cer- 
tainly less than at the end of November, but that was 
because the last-named month saw the large bi-monthly sale 
of Banka-Billiton. The end of the current month will see 
the balance readjusted, just as has been the case in alternate 

|months any time during 1901. The year’s supplies of 
tin were 72,635 tons, while the deliveries were 69,508 tons. 
Not once during the preceding four years was the balance on 
| the right side. For 1900 the supplies were 66,911 tons, and 
the trade takings 68,943 tons; and for the four years 1897- 
| 1900, the adverse total was as much as 17,719 tons. This 
sort of continuous and serious dip into reserves takes a deal 
| of making up, and the 3000 tons gain for the past year does 
| not go very far. Still there is a prospect of even greater 
recovery during the current twelve months, because mining 
activity in the Straits and neighbourhood is great, while 
consumption does not promise to increase either in Europe 
or the United States. The continued veakness of copper 
| must have a turther effect upon tin, the strings of which are 
| pulled by virtually one London firm. The past year’s ship- 
| ments from the Straits were 49,925 tons, against 45,163 tons 
| in the previous year, and 41,670 tons in 1897. The Banca 
| sale also accounted for 14,978 tons, against 12,631 tons and 
| 9523 tons. Australia makes very little progress, the year’s 
| figure working out at 3345 tons against 3235 tons and 
3500 tons. The Colonies do not believe that the high prices 
will last, and so long as there is gold they will not look with 
much favour on tin. Cornish and Bolivian tin are not 
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THE MARTINIKENFELDE WATER STERILISING INSTALLATION 


form of ozoniser is 20-25 grammes ozone per electrical 
horse-power hour, when the concentration of ozone in the 
air passing from the apparatus lies between 24 and 3 grammes 
per cubic metre. 

The tube form of apparatus—shown in Fig. 2—consists of 





* Based on article by Dr. Erlwem in “ Zeitschrift f. Elektrochemie,” 
November 14th, 1901. 


included in the statistics because supplies from those quar- 
ters go direct into consumption. The output of the first- 
named for 1901 is estimated at 4200 tons, against 4268 tons 
in 1900 and 4452 tons in 1897; and of the second 8000 tons 
against 6000 tons and 5400 tons respectively. Bolivia is 
evidently intent upon making hay while the sun shines. 
Cornwall might do the same, perhaps, but for its antiquated 
mining and financial methods, 
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SrveRAL machine tool makers are now designing special | 
machines to meet the extra stresses imposed by the use of high- 
speed steels. As we long ago pointed out, this was an absolute 
necessity if the new steel was to be used to advantage. A 
shafting lathe of this description, constructed by Noble and 
Lund, of Felling-on-Tyne, is illustrated above. It has 18in. | 
centres, and has been, we are informed, proved powerful | 
enough to deal with heavy cuts at a speed of from 60ft. to 
T0ft. per minute with a jin. feed. In general design the 
lathe does not depart much from the ordinary type, except 
that it is of exceptional strength. The headstock has, how- 
ever, been modified, and is of the type generally used in much | 
heavier lathes. That is to say, the driving cone has a separate | 
spindle parallel to the main spindle, and the chuck plate is 
driven by internal gear and pinion. This arrangement gives 
tothis 18in. lathe the driving power of an ordinary 30in. 
lathe, and it is therefore amply powerful to deal with the class | 
of work for which it is intended. The spindle is of forged | 
steel of large diameter. The bearings are parallel, and of | 
hard gun-metal. The front bearing is 7in. diameter, the back | 
bearing 44in. On the end of the spindle a large collar is | 
forged, to which the chuck plate, 5ft. in diameter, is secured 
by turned bolts. The driving cone has five speeds, and is | 
turned both inside and out, so as to be perfectly balanced. 
The largest diameter is 2ft. 6in.; the steps are 64in. wide. 
The saddle is of a heavy design, and has two rests, of which 
the front one swivels for taper work. There are self-acting, 
surfacing, and sliding motions, and also screw-cutting. The 
feeds are positive through gearing at the end of the lathe. 
This is more satisfactory than belt-driven feeds where heavy 
cuts are desired. There are three rates fyin., Jin., in., con- 
trolled by a lever in the fixed headstock, and they can be altered | 
whilst the latter is in motion. A reversing motion conveni 
ently placed changes the direction of motion when surfacing or 
sliding. The tailstock is also of heavy design, it has lateral 
adjustment, and is secured to the bed by four strong bolts. 
The spindle is 44in. diameter. The chuck plate, of extra pro- 
portions, is provided with four adjustable steel jaws, which 
can be removed without disturbing the screws which operate 
them. The largest diameter which will swing over the bed is 
3ft.; over the saddle 2ft. 4in, 





ELECTRIC MOTOR CRABS. 





We publish herewith drawings of a handy electric motor- | 
driven hoisting crab, which is constructed by the Benrather | 
Maschinenfabrik Actien Gesellschaft, the London office of | 
which firm is at 17, Victoria-street, Westminster. The | 
general construction of it will be seen ata glance. This crab 
forms one of a series which has been designed for use either | 
with two rails or, as shown in our illustrations, in connection | 
with the lower flange ofa single joist. Our illustrations show | 
a travelling crab made for a five-ton working load. It is pro- 
vided with a small enclosed-type electric lifting motor, which 
is connected to a worm through a flexible coupling. This 
worm works a worm wheel which drives the lifting sprocket 
through intermediate gearing. The worm and worm wheel 
are entirely enclosed, and run in an oil bath. The worm 
spindle has ball bearings and ring lubricators, and all the 
gearing which is in any way liable to injury, as well as the 
electrical apparatus, are completely enclosed and dust-proof. 
The worm wheel is of phosphor bronze, with a cast steel boss, 
and has cut teeth. The worm is cut out of the solid from a 
wrought steel blank. The spur wheels are all of cast steel 
and the pinions of wrought steel. In some cases the pinions 
form one piece with the shaft. All the teeth are machine cut, 
und all the bearings have gun-metal bushes. 

All the crabs are provided with steel plate chain. It is 
claimed that with this form of chain a comparatively small 
sprocket wheel may be used for lifting heavy weights with 
excellent results, in place of a large and clumsy barrel or an un- 
satisfactory cup drum. Of course, plate chains are exposed to 
strains when the weight lifted is pulled in a slanting or side- 
Ways direction, but it is claimed that in the motor travelling 
crabs now under discussion this evil is obviated by pivoting 
the whole of the mechanism on the frame which carries the 
running wheels, so that it is free to swing from side to side 
through a sufficient angle, and the crab adjusts itself. 

The brake gear is combined with the worm thrust bearing, 
and works in conjunction with a ratchet. When‘ lifting, the 
pawl is held clear of the ratchet, but comes into operation as 
soon as lifting ceases. A small amount of power is required 
while lowering is going on, owing to the worm wheel form of 
transmission, but it is urged that this makes the lowering un- 
commonly smooth and safe. The brake gear, together with 








the ball thrust bearing, run completely in oil. The motor is ' 





| power 8ft., and with 3 horse-power 12ft. 





controlled by one of the two sets of hand pulls shown, one of 
the handles being for lifting and the other for lowering. As 
soon as either of these pullsis released the motor is stopped and 
the brake comes into action. For the crabs with smaller lifts, 


| such as that for two tons, there is only one purchase for the 


chain. In the five-ton crane, as will be seen in the illustra- 
tions, there are two lifts. Otherwise, the pattern of the two 
sizes cranes is almost exactly identical, saving that whereas 
in the smaller sizes traversing is done by hand, in the five-ton 
crab there is a small motor working through gearing on to 
the wheels on which the trolley runs. The current is picked 
up from overhead wires as shown in the figure. 

It is the custom of this firm to make its cranes so that 
electric motors of three powers—1, 2, or 3 horse-power—can 
be applied to each of them. This does not affect the load 
they will lift, but only the rate at which that load is lifted. 
Thus, on the two-ton crane with a 1 horse-power motor the 
full load is lifted at the rate of 4ft. per minute, with 2 horse- 
With the five-ton 
crane the rate is with 1 horse-power lft. 74in., with 2 horse- 


power 3ft, 3in., and with 3 horse-power 4ft. 10}in. We are | 





struction for the year 1901, brings the grand total for the 
United States to 199,378 miles. This, it is understood, does 
not include railways operated by electricity—of which the 
mileage, exclusive of street and suburban roads, is now 
considerable and rapidly increasing—so that it may safely be 
said that the railway mileage of the United States, 
exclusive of those for street and suburban service, is fully 
200,000 miles, 

Of the half a million miles of railway in the world, it is 
estimated that about one-third are owned by the Governments 
of the countries in which they are. About nine-tenths of the 
railways of Germany are owned by the National or State 
Government, about two-thirds of those of Russia are owned by 
the Government, and nearly one-half of those of Austria- 
Hungary are also owned by the Government. A large pro- 
portion of the railways of France will become the property of 
the Government about the middle of the present century. In 
Italy nearly all of the railroads are owned by the Government, 
but are operated by private companies which lease the lines 
from the Government. In Australasia nearly all of tke 
railways are owned by the Governments of the various 
colonies, and in India a large proportion of the 25,035 
miles in operation is owned or guaranteed by the Indian 
Government. 

It is especially with reference to the railways of the United 
States that the Bureau of Statistics figures present details 
suitable for comparative purposes. They show that the rail- 
way mileage of the United States was, in 1830, 23 miles; in 
1840, 2818 ; in 1850, 9021; in 1860, 30,626 ; in 1870, 52,922 ; 
in 1880, 93,262; in 1890, 166,654; andin 1900, 194,321; and 
the addition of the mileage construction for this year brings 
the grand total for 1901 to 199,378 miles. It is only in more 
recent years that statistics of operation are available. 
According to the Bureau of Statistics’ figures, the number of 
passengers carried was, in 1887, 428 millions; in 1890, 520 
millions; in 1895, 529 millions; and in 1900, 584 millions. 
The growth in the goods and mineral business is shown by the 
| figures which state the number of tons of goods carried one 
| mile. These figures are, for 1883, 39 billions ; for 1887, 61 
billions ; for 1890, 79 billions; for 1895, 88 billions; and for 
| 1900, 141 billion tons. While the length of railways and 
| amount of goods tonnage have been increasing, the cost of 
| transportation has greatly decreased. The average cost of 

goods transportation is given by the Bureau of Statistics 
figures at 0°62d. per ton per mile in 1882, 0-51d. in 1887, 
| 0-46d. in 1890, 0-42d. in 1895, 0-40d. in 1897, and 0°37$d. in 
| 1900. 


| 


| 


} 
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University CoLLece, LonDoN.—In conjunction with the Techni- 
cal Education Board of the London County Council, the following 
course amongst others has been arranged by Professor Fleming, 
M.A., D.Se., F.R.S., to be held during the ensuing winter in the Elec- 
trical Laboratories, University College, Gower-street, W.C. Acourse 
of lectures on the electric motor, with special reference to traction 
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ELECTRIC MOTOR CRAB 


informed that though these are the speeds given as those 
which will be achieved, it is found in actual practice that 
speeds 30 per cent. higher are actually attained. These crabs 
are made in nine sizes for lifts from 2 to 15 tons. Those for 
the heavier lifts can be provided with a seat for an operator. 








AMERICAN RATLWAYS. 





AccorpbinG to figures recently published by the United 
States Treasury Bureau of Statistics, regarding the railways 
of the United States and of the world, the steam railways 
of the United States now aggregate practically 200,000 miles, 
and those of the entire world nearly 500,000 miles. To be 
more accurate, it may be said that the figures show the 
number of miles of railway in operation at the end of 1900 as 
194,321, and adding the estimate of 5057 miles as the con- 


on tramways and railways, by Professor C. A. Carus-Wilson, M.A., 
M. Inst. E.E. This course will comprise ten lectures on successive 
Mondays from January 20th to March 24th inclusive. The lecture 
hour will be from 7.30 to 8.30 p.m. Each lecture will be followed 
by an experimental demonstration or by a class for the practical 
working of numerical examples in connection with the subject. 
The treatment of the subject will be adapted for those who have 
already gained some knowledge of the theory of the dynamo, and 
who desire to make a more advanced acquaintance with the theory 
and design of the electric motor and its application in traction. The 
above lecture course will include the treatment of the direct- 
current motor, its method of control, the questions of heating and 
rating, of electrical and mechanical design, and of suspension and 
gearing. Views and drawings of standard types of modern tram- 
way and railway motors will be shown on the screen, with reference 
to some of the more important electrical railways, such as the 
Central London Railway, the Liverpool Overhead Railway, the 
South Side Elevated Railway of Chicago, and the Orleans Railway 
of Paris. The classes are intended only for those | wer vm 
engaged in electrical engineering or allied industries during the 





daytime, and not for ordinary students. The fee for the course 
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THE HOTCHKISS BOILER SCUMMER. 


Tr will be remembered that in the course of an article on 
the Neepsend Steel Works, which recently appeared in our 
columns, we referred to an apparatus used with great success 
to enable the filthy water of the Don to be used as feed. We 
now illustrate the apparatus, which is made by the Hotch- 
kiss Boiler Cleaner Company, Glengall-road, Old Kent-road. 

Externally, the apparatus consists of a large iron sphere 
standing on the top of the boiler. The accompanying 
engraving shows the internal arrangements, which are exceed- 
ingly simple. The whole action depends on the fact that the 
water, being cooled in the sphere, it descends in the down 
pipe, which extends nearly to the bottom of the boiler, and 
is continuously replaced by a current through the scumming 
funnel. 

The funnel is fitted low enough for the edge to be just 
below the lowest working water level, thus allowing for plenty 
of fluctuation in the feed. It is placed as nearly as possible 
at the back end, with the mouth pointed to the furnace front, 
and is connected to a pipe which passes upwards through the 
shell of the boiler to one of the three openings of the spheri- 
cal reservoir. The sphere has three holes at the top for air- 
cock, inlet and outflow pipes, also a blow-off pipe at the 
bottom. Internally, a diaphragm extends right across and 
half-way down. This gives the current from the inlet to the 
outlet a longer path, and tends to add a downward motion 
to the deposit. The second top opening in the reservoir is 
fitted with a pipe of the same size as that from the funnel, 
which passes downwards through the boiler shell to within 
about 6in. of the bottom of the boiler. To the bottom of 
the reservoir a blow-off pipe is fitted, which is carried to the 
most convenient place for the stoker, usually the stokehold. 
It is provided with an asbestos-packed blow-off cock, and 
another cock is fitted close to the reservoir as a reserve. By 
filling the reservoir before lighting up the boiler, circulation 


THE HOTCHKISS EOILER SCUMMER 


commences downwards in the long pipe and upwards in the 
pipe from the funnel, within a very few minutes of starting 
the fires, and continues after stopping work till the boiler is 
as cool as the surrounding atmosphere. By this means the 
floating particles of lime, mud, grease, &c., carried up by 
the ebullition to the surface, are caught in the funnel, 
and lifted from thence into the reservoir, where they are 
deposited in the quieter water by their own specific gravity, 
and can be blown out from time to time, usually once 
every one to six hours, according to the solid matter in 
solution or suspension in the feed water. For removal of oil 
in a fluid condition, or very light particles of deposit, an 
extra blow-off connection is attached to the top of the 
reservoir in place of the air cock; but this is not shown in 
the illustration. 

At first sight it might well be assumed that this scummer, 
dealing with surface water, cannot do much to prevent the 
formation of scale, but the assumption is erroneous. 
Hundreds of these scummers are at work, and so far as we 
can learn, they are in all cases useful, and in many of very 
great value; thus, for example, the Barry Railway Company 
has 42 of them at work, the Powell Dufiryn Company 
has 83 at work. Mr. Gray, general manager of Nixon’s 
Navigation Company, South Wales, is responsible for the 
following statement made in 1900. 

Nine Boilers not Fitted with the Hotchkiss Cirentator. 
Coal consumed by nine boilers per 323 tons 17 ewt. 
Water evaporated per week .. .. 412,030 gallons 
Coal consumed per hour per boiler 4-3 cwt. 
Water evaporated per hour per boiler os 271-8 gallons 
No. of gallons of water evaporated per cwt. of 
ee SP Tee 
The same Nine Boilers Fitted with the Hotchkiss Circulator. 
Coal consumed by nine boilers per week .. 271 tons 1 cwt. 
Water evaporated per week .. .. .: .. 414,420 gallons 
Coal cousumed per hour per boiler 3-6 ewt. 
Water evaporated per hour per boiler .. 274-08 gallons 
No. of gallons of water evaporated per ewt. of 


Cow. 


week .. 


76 gallons 











| 
| 
| 
| 
| 








NSiv other Boilers not Fitted with the Hotchkiss Circulator. | 
Coal consumed by nine boilers per 
wee et ein ew aeraant ee 
Water evaporated per week .. .. 
Coal consumed per hour per boiler 
Water evaporated per hour per 
eee en a ae 
No. of gallons of water evaporated 
prewt.cieaml.:, .. .. .. GtgiBom... .. .. 
Mean evaporation of water per cwt. of coal per boiler 
Hotchkiss, 62-0 gallons ; with the scummer, 76 gallons. 
Increase evaporation with cleaners—13-1 gallons per hour per ewt. 
of coal consumed, 
Taking 4-3 ewt. as 
13-1 


yepe 






tons 
70 gallons 
4-6 owt. 


235 tons 16 cwt. 
311,450 gallons 
TOW. as as 


300-9 gallons 283-6 gallons 
61-6 gallons 


not fitted with 





mean consumption of each boiler— 
x4 56-33 gallons per hour per boiler increase. 
Per day of 20 hours .. 26-6 gallons increase. 
Per annum of 300 days = 337,980 gallons increase. 
Average evaporation per hour per ewt. of coal = 62-9 gallons. 
337,080 
62-9 
268-6 tons at 5s. por ton = £67 save per boiler per annum. 
The figures are very instructive, showing as they do how 
great is the loss incurred by not keeping boilers clean. 
As we have said, the results are not what might ~be 
anticipated, but there are many points in practical steam | 
generation which are not at first sight consistent with theory. 





= 5373 ewt, = 268-6 tons save per annum, 





SWISS VILLAGE ACETYLENE 
INSTALLATIONS. 


Onr of the first village acetylene installations of which the 
accounts have been published in an intelligible or trustworthy 
form is that of Worb, near Berne. The plant was laid down 
in April, 1899, by a Zurich firm, and comprises a pair of 
hand-fed carbide-to-water generators, a washer, holder, and 
purifier intended to be employed with ‘‘ Puratylene.’’ It 
would appear, however, that this latter apparatus has not 
hitherto been used, as the 
gas is purified according to 
Rossel’s process—to which 
we have already referred in 


TWO 


these columns —i.e., by 
adding 20 grammes of 
chloride of lime to the 


water of the generator for 
every 1 kilo. of calcium 
carbide decomposed. The 
generators each hold 180 
litres of water, a quantity 
which is designed for the 
decomposition of 30 kilos. 
of carbide. The carbide 
falls on to a grid placed 
25 cm. below the water 
level. The service is cast 
iron, 100mm. in diameter, 
which is soon divided into 
two branches,’ each of 
75 mm. for separate streets, 
finally being reduced to 
40 mm. The capital cost 
of the installation was 
35,000f. During the year 
1900, forty public lamps 
and seventy private con- 
sumers, possessing 1460 
flames, were supplied. The 
manufacturing figures for 
the year January-December 
were: Carbide decomposed, 
14,050 kilos.; gas made, 
4270 cubic metres [roughly 
151,000 cubic feet}]; gas 
sold to private customers, 


3095 cubic metres; for 
street lighting, 1175 m. 
The maximum monthly 


make of gas—in December 
—-was 649 m., the mini- 
mum—in June—129 m. 
The carbide cost 30 cen- 


per ton], and the gas was 
sold retail at 2f. per cubic 
metre [£2 5s. per 1000 
cubic feet}. The rate at 
which the acetylene was 
supplied to the public lamps 
is rather difficult to under- 
stand ; on the credit side of 
the accounts stands an item of 1200f. as ‘‘ Beleuchtungsteuer ”’ 
—lighting tax—and another entitled ‘‘ Gemeindezuschuss ’’— 
contribution from local authority—of 750f. also appears. No 
information is given as to what the second figure represents, 
but adding them together we get a total of 1950f. as the 
practical charge for the street lamps, which works out to a 
charge of 1-66f. per cubic metre [£1 17s. per 1000 cubic feet}. 
The accounts therefore stand thus :—Heceipts : From private 
customers, 3095 m. of acetylene at 2f., 6190f.; ‘ contribu- 


tion,”’ 750f.; ‘‘ lighting tax,’’ 1200f.; total, 8140f. Haxpendi- 
ture: Carbide, 14,050 kilos. at 30 centimes, 4215f.; 


manufacturing costs and wages, 1000f. ; total, 5215f.; credit 
balance, 2925f. This balance is equal to a return of 8°3 per 
cent. on the capital invested. Unfortunately it is not clear 
from the information at our disposal whether the installation 
belongs to a company which expects to make a profit, or to 
the local authority, who may be content with no loss. On 
the second assumption, the return is not altogether 
unsatisfactory, since the profit is large enough to pay what we 
should consider a fair percentage for depreciation on that 
portion of the capital invested in perishable plant; but 
clearly there is no profit shown available for a dividend. 
However, remembering that the accounts are only for the 
first year of working, when several small difficulties are sure to 
have arisen, and when undoubtedly many customers who 
would afterwards require gas were still standing aloof from 
nervousness or apathy, the statement can only be considered 
gratifying. A modestly drawn up estimate of the accounts 
for the current year is also issued, according to which, after 
spending 300f. on lengthening the main, and charging it to 
revenue, and including depreciation at 4°5 per cent. on the 
total capital, a net profit equivalent to a return of 5:3 per cent. 
is anticipated. 

The second town to which we drawattention is Lichtensteig, 
in Toggenburg, where the revenue accounts are more detailed 
and favourable, but the total capital cost is not published. 
This installation was erected during the autumn of 1900, and 


times per kilo. [about £12 | 
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during the first six months of 1901 was supplying—as fast ay 
they could be connected—seventy-one houses with 500 flames, 








and sixteen out of a future thirty-six street lamps. The 
figures show :— 
Receipts. 
Frances, 
By sale of gas, 1978 cubic metres at 2f. 
By public lights . cae cae bee ore 
Rent of 7) meters .... 
Local sales of carbide .. 
1327 
Ex, wouditure, 
Franes, 
Carbide, 8610 kilos, at 22c. (roughly) ISTO 
Chloride of lime for purification —.. M4 
Wages son ae ine, we ae 658 
Heating the building .. 223 
Olice GUpOMONS wk ane es ce te 200 
Rates, taxes, accident insurance, &c. Is} 
3347 


This gives a return of 1980f. to pay interest and deprecia. 
tion on the capital as received during only the first six months 
of the life of the installation ; but it will be seen that the 
carbide was purchased more cheaply than in Worb. In all 
probability next year carbide will cost considerably more 
unless the new International Syndicate of Carbide Makers, now 
on the point of formation, collapses like its predecessor— but 
there does not seem to be any reason to doubt that the selling 
price of the acetylene could easily be increased by a corre. 
sponding amount, since the price of the other artificial 
illuminants which might enter into competition with acetylenc 
is higher abroad than with us. It is to be regretted that the 
capital outlay on this last plant is not made public, because 
acetylene derives one of its chief claims to adoption for the 
illumination of small country villages, from the circumstance 
that the capital charges are materially lower than such as 
accompany the erection of a coal gas or electricity works of 
similar magnitude. 





WILLIAM FIFE. 


Tue death is announced of Mr. William Fife, senior, the 
veteran vacht designer and builder, of Fairlie, on the Clyde, 
at his house there on the 13th inst. He was in his eighty- 
fifth year, and was the eldest son of Mr. William Fife, who 
about 100 years ago founded the now famous Fairlie yacht- 
building yard. The older Fife had turned his activity from 
country cart building to ship and -yacht building, and it is 
interesting to recall that in 1812 he constructed the 50-tonner 
Lamlash, one of the biggest pleasure craft of her day, and in 
1814 there was launched from his slips the steamer Industry, 
now non-existent, but which for long lay in Bowling Harbour 
and attracted great interest as the ‘‘ oldest steamer in the 
world.’’ The original engines of this vessel were made by 
Thomson, of Tradeston, Glasgow, but she was re-engined by 
Caird and Co., Greenock, about 1849, and what remains of 
these are preserved in the Kelvingrove Park, Glasgow. In 
1835, or when only a lad of thirteen, Mr. William Fife, sen., 
joined his father in the boat-building business, and by the 
time he had reached his majority he had become the presiding 
genius of the establishment, and such he remained till in turn 
his son, Mr. William Fife, the now famous draughtsman of 
Shamrock I.,and many other notable boats, was able to take the 
harder work off his shoulders. In 1851, when twenty-eight 
years of age, he designed and built the cutter Stella, and 
from that time till the beginning of the eighties he turned 
out from the Fairlie yard craft after craft, which spread the 
name of Fife from Clyde to Cowes. Perhaps his most 
celebrated model was the Neva, a cutter yacht of 57°24 tons, 
which was for many years far ahead of her class. The Cuckoo, 
an 84-tonner, built in 1872, and the very famous Fiona, the 
Condor, and the two cutters Foxhound in 1870 and Blood- 
hound in 1874, were among the triumphs which placed 
William Fife in his day at the head of his profession in 
Britain. He was passionately attached to yacht racing, and 
for sixty years there was no more familiar or welcome sight 
at the Clyde regattas than his genial face and stalwart figure. 
He was twice the recipient of public testimonials, the last 
occasion being in January, 1884, when he was presented with 
his full length portrait, painted in oils, the presentation being 
| made by the Earl of Glasgow. A man of the highest integrity 
and most sterling worth, Mr. Fife was held in universal 
esteem. 








THE NAVAL AND MILITARY EXHIBITION 
AT THE CRYSTAL PALACE. 


Ir will be remembered that the Crystal Palace Company 
held a Military and Naval Exhibition last year, and that the 
company placed many thousand guinea season tickets at the 
disposal of a committee for sale, the proceeds to be devoted 
to assisting various charitable institutions dealing with the 
families of soldiers and sailors. Although the results were 
not so good as was expected, we are glad to say that the 
patriotic intentions of the Crystal Palace Company were to 
a considerable extent realised, and the substantial sum of 
£4577 has been distributed among ten institutions. 

The report of Lieut.-Col. Massy, the indefatigable secretary 
of the Exhibition, has just been handed to the members of 
the Council of Advice, and to it we are indebted for the 
information given above. The report concludes with the 
following words :—‘‘ While hoping that the Exhibition, 
which was visited by many thousands of all classes, will have 
helped to popularise his Majesty’s services, we feel sure that 
the contribution of £4577 to the naval and military funds 
has been gladly welcomed by the societies interested.”’ 








GLascow University ENGINEERING SocreTY.—A meeting of 
the Glasgow University Engineering Society was held on Thursday, 
9th inst., Mr. Bamford occupying the chair, Mr. Bernard Stephen- 
son delivered a lecture entitled ‘‘ Notes on Warship Machinery. 
He dealt at length with the details of the main engines, laying 
special stress on lightness and absence of vibration. He then took. 
up boilers, queens the relative weights of the cylindrical and 
water-tube types. Finally, he described in detail the most recent 
Belleville boiler, with economiser, and traced the water in its 
course through the boiler, showing the speed of the water and the 
steam at each point. A short discussion followed, which was 
opened by Fleet Engineer Rees. On Saturday, 11th inst., the 
members visited the works of Lobnitz and Co., Limited, Renfrew. 
They wereshown over the model room and drawing-office. Them 
they saw the pattern, machine, boiler, and erecting shops; and tle 
yard, where a steam dredger was under construction. 
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LETTERS TO THE EDITOR. 


(We do not hol 1 ourselves responsible for the opinions of ovr 
corespondents. ) 





TRAVEL IN AIR. 


sin, —\ good many years have elapsed since Mr. Lancaster 
contributed some very interesting letters to your journal on the 
sabject of “Soaring Birds.” At that time I had quite a long 
correspondence with Mr. Lancaster upon the subject, and received 
from him some most interesting details of his methods of observa- 
tion, and of what he saw. He was evidently quite convinced that 
the frigate birds— the buzzards, and some others—could not only 
maintain a steady position in the face of a 10-knot breeze without 
flapping their wings in the slightest degree, but that they could at 
will, also without flapping their wings, increase their forward 
yelocity to about sixty miles per hour, and at the same time rise 
through the air in large circles until they were lost to sight, or 
became mere specks in the sky. He also maintained that the birds 
could do this equally well on a perfectly still day if they had once 
acquired & velocity of from two to three miles an hour, which they 
did by springing off the ground by means of their feet, and at the 
«ame time flapping their wings until the velocity of from two to 
three miles an hour had been attained, when they at once fixed 
their wings and performed no more flapping until after they had 
descended to the ground once more. 

He also informed me that he had made what he called an effigy, 
of which he sent a sketch, which effigy, he said, had been held up 
by him facing a 10-knot breeze, and had left his hand and slowly 
advanced against the wind, and assumed a position in the neigh- 
bourhood of some buzzards which were floating in the wind in the 
«ime manner as the effigy, until one ferocious old bird, sidling up 
to the effigy and discovering its foreign nature, smashed it to 
atoms with a blow of his wing. 

Subsequently to this correspondence my brother paid a visit to 
America and called upon Mr. Lancaster, with whom he had an 
interesting conversation ; but my brother was quite unable to 
induce Mr. Lancaster to show him an effigy. 

In my correspondence I contended that the first thing to do 
was to show the public that an effigy would soar in the same way 
as a soaring bird, and then, having thus proved the fact, it would 
be time enough to work out, if possible, the forces which produce 
such an astounding effect. 

| pointed out that the effect was neither more nor less than a 
perpetual motion, and that from that po of view engineers on 
this side the water were not very likely to spend much time 
investigating it; but Mr. Lancaster por Mes that while the 
birds and the effigy were both capable of behaving as aforesaid, 
the result did not constitute perpetual motion at all, and he 
expressed his surprise that I should condescend to call for proof 
that the soaring action as described by him actually took place, 
when the really interesting problem was to prove by diagrams and 
calculation that it could take place, his proof being, to his mind, 
perfectly clear and sufficient. 

If | recollect rightly, and I think I do so, his explanation of the 
phenomenon amounted to this: Suppose a plane placed in mid 
air, and given a slope of, say, 1 in 10, and suppose that this plane, 
if left to itself, would fall vertically at the rate of 5ft. per second, 
then it is obvious that if the plane be propelled forwards, in the 
direction of its upward slope, at a velocity of 50ft. per second, it 
would, by sliding up the inclined surface of the air upon which it 
rested, rise in one second exactly the amount that it would have 
fallen in one second if it had had no forward motion, and as long 
as the forward velocity of 50ft. per second could be maintained, 
the plane would preserve the same distance from the centre of the 
earth. If, on the other hand, the velocity were increased to 100ft. 
per second, the plane would rise at the rate of 5ft. per second, and 
would, I suppose, continue to do this until it reached a region 
where the air was too thin to maintain the conditions of flight, 
always supposing that no eddy succeeded in upsetting the plane. 
Now, the question was, Whence is the force to be derived which 
shall propel the plane in a forward direction, so as to produce the 
results described As [ understand it, Mr. Lancaster's explana- 
tion was as follows: When the plane is simply falling vertically 
through still air, and has no forward motion, the air underneath it 
is slightly compressed, and the air above it slightly raritied. The 
compressed air escapes past all the four edges of the plane, but 
the construction of a bird's wing is such that the air which is 
escaping past the rear edge of the wing deflects and bends upwards 
the extremely flexible tips of the wing feathers, and in doing so 
has a tendency to drive the wing in a forward direction. If, then, 
the equivalents of the feather tips were added to the experimental 
plane, thesame result would be, and wasactually, obtained, provided 
that either the plane was initially held up to face a steady breeze, 
or else, in the case of still air, had an initial forward velocity 
imparted to it of the necessary amount. 

With the mathematical explanation of the forces at work I will 
not at present concern myself ; suffice it to say, that if Mr. Lan- 
caster is right, a more magnificently simple action could not 
possibly be conceived ; but the inevitable conclusion is that per- 
petual motion is a possibility. I have myself several times gone 
through Mr. Lancaster's calculations, and discussed them with him, 
but I never found myself able to agree with his views, and I never 
could see whence could be derived the propelling force necessary 
to accomplish the results described by him. 

[ am still of opinion that it would be reasonable to ask Mr. 
lancaster to e.hibit in action the effigy, which, he says, will soar, 
and let usafterwards éxplain the cause if we can ; and I should like, 
through the medium of your journal, to definitely make this 
request to Mr. Lancaster, namely, that having proved to his own 
satisfaction that a bird can float in a wind, or soar in still air, with- 
out any flapping of its wings, and that an effigy made of thin wood 
will behave exactly in the same manner, he should ask a few 
engineers of high standing to witness the effigy in the act of soar- 
ing ; and he may then be quite sure that there will be no lack of 
interest shown in the theoretical considerations involved. 

Mr. Lancaster even went so far as to say that he had suspended 
himself by a rope, and had provided himself with a pair of wings, 
which he simply adjusted until, in the face of a steady breeze, he 
was not only carried forward against the breeze, but was raised 
into the air at the same time, when, being unaccustomed to the 
management cf wings, he lost his equilibrium and fell back on the 
suspending rope. 

He also described a plane fixed to a vertical rod, which was 
provided with springs and indicators, by which any tendency to move 
backwards or forwards, or up or down, could be plainly seen, and 
that when this plane was placed so as to face a steady breeze of 
about 10 knots an hour, the indicators showed that it endeavoured 
to rise, and at the same time to advance in the teeth of the wind. 

These are the experiments which I think Mr. Lancaster could 
reasonably be asked to exhibit before he asks English engineers to 
accept his theory of the manner in which he states the planes or 
effigies or wings behave. Henry Lea. 

38, Bennetts-hill, Birmingham, January 13th. 





Sir, — The brief and to-the-point letter of Mr. John Henry 
Knight—erstwhile martyr in the cause of steam on common roads 
~-deserves to be printed in capitals. Having for years been a 
close observer of sea birds on the wing—perhaps the most beautiful 
objects in Nature—-I have never known a bird, seagull or any other 
bird, remain poised without visible wing movement for more than 
it few seconds together. I have, with others, watched these birds 
following the wake of, for instance, the paddle steamer Adder 
from Belfast to Greenock. The same birds appeared to come 
nearly the whole way, and their method was to attain a certain 
altitude, say, 60ft. to 70ft. from sea level, then with poised wings, 
moved slightly for guiding purposes only, to slide down the aérial 





plane, once more beating the air when the lowest level, some 20ft. 
above the water, had been attained. I have seen the same 
individual birds continue to do this for hours together, and I 
cannot understand how people who profess to be observers can 
state that they see birds poised on the wing motionless and without 
effort. STEPHEN H. Terry, M., Inst. C.E. 
17, Victoria-street, Westminster, 58.W. 
January 10th. 





Sir,—Will you kindly correct a transposition which occurred 
in two lines in my letter last week ¢ 

The reading should be—‘‘ In such a manner as to bring about a 
state similar to that which a man finds himself in were it possible 
for him to move his fingers and toes only when treading water to 
enable himself to keep afloat. The case as it is left is very 
ambiguous, and a further explanation seems to be wanting in order 
to make this very important and novel point quite clear.” 

46, Watling-street, E.C., January 10th. JOHN PLAcE. 





AN EMPLOYERS’ UNION. 


Sir,—Colonel J. E. Bingham, J.P., head of the extensive firm of 
Walker and Hall, Electro Works, Sheffield, has an important letter 
in the 7mes arising out of the articles in that journal on ‘The 
Crisis in British Industry.” The Colonel's cure for the mischief 
wrought by trade combination is simply employers’ combination. 
He would have the battle which was fought in the engineering 
world transferred to the wider field of British industry, and the 
question settled there once for all. After pointing out how 
thoroughly that fight was fought to a finish, and what the results 
would have been had it not been successfully fought, the Colonel 
goes on to say that the very success of these large trade fights 
proves the necessity of adequate capital being guaranteed in order 
to meet trade disputes. His idea 1s that masters should combine 
in one great organisation, employers contributing financial gua- 
rantees in proportion to their means, and he leads the way 7 
offering to guarantee £10,000. Now this is, I think, a very hand- 
some offer, and if the suggestion is taken up and carried out with 
equal energy and liberality, there would soon be get together a 
fund large enough to fight any difficulty a firm might be called upon 
to face. The Colonel does not at all exaggerate when he states 
that many millions of pounds could be guaranteed, and that the 


work for which the money was collected would not be drawn upon | 


except to a very inconsiderable extent. ‘‘I believe,” he says, ‘‘the 
larger and more decisive the first fight the better, as it would then 
prevent unfair trade disputes for the future.” 

Colonel Bingham has intimate knowledge of the Sheffield trades, 
both heavy and light. His own business is one of the largest of 
its kind in the country. 
Britannia metal, and allied industries, in which some 1200 to 1500 
hands are engaged. His experience is not now put before the 
public for the first time. 
union officials to be the chief cause of the trouble, he does not shut 
his eyes to the difficulties which have been occasioned by the 
jealousy of competing firms. 
ahead, as it has been one of the chief difficulties behind. In 
nearly all trade troubles in the Sheffield district there has been an 
utter lack of cohesion amongst the employers. They have been too 
ready to take men from other establishments, sometimes through 
the knowledge that these men possess making them specially 


valuable in their new place, and at other times simply through | 


There 
If there 


desire to take advantage of some ‘‘ boom” in the market. 
ought to be more loyalty in the ranks of the employers. 


were half as much loyalty amongst them as there is in labour, the | 


present trouble would not have reached the magnitude it has done. 

It is quite true, as Colonel Bingham says, that the union officials’ 
methods all make against the cheapening and improving of pro- 
cesses of production, without which foreign rivals cannot be 
successfully met in the world’s markets. Combination can only be 
met by combination, but the masters themselves will have to take 
a much broader and higher view of the situation than they have 
hitherto done if that combination is to be successful. In fact, 
they will have to take a leaf out of the Book of Labour, and 
without seeking anything that is inequitable, which is not part of 
their programme, they must be content to bear some modicum of 


inconvenience and loss to secure the general welfare of master and | 


workman in the particular craft concerned. Pope’s old maxim, 
** All partial evil is but universal good,” applies to trade as to 
other matters, and although in the past it has been impossible to 
secure an effective combination which can please at every point 
all those closely concerned, it ought not to be beyond the wit of 
manufacturers to devise some means of meeting and beating the 
despotism which has practically deprived them of the control of 
their own workshops. 

Is it too much to hope that the ventilation of the subject in your 
columns will do good ¢ JON. 

Hallamshire, January 15th. 





FIREPROOF STRUCTURES, 

Sir, —Referring to the letter from Mr. Atkinson under the above 
heading in your current issue, we should like to point out that we 
are advocating the use of non-flammable wood for casing steel joists, 
&c., used in building construction, and would undertake to carry 


out work of this nature so that no corrosive action could possibly be | 


set up. In addition, non-flammable wood casing is a non-conductor 
of heat of a very high order. We had occasion to carry out some 
comparative tests recently with ammunition boxes made of non- 
flammable wood and ordinary wood, e test was carried out 
with a large Bunsen burner directly underneath, and gunpowder 
sprinkled on the bottom of each box. The gunpowder exploded in 
the ordinary wood box in 44 minutes and in the non-flammable 
wood box in 55 minutes. We think this is very good evidence of 
the non-conductive qualities of our product. 

We should be pleased to give Mr. Atkinson or your readers any 
further information desired. 

THE NON-FLAMMABLE Woop AND FaBrics COMPANY, LIMITED, 

W. ©. Dickryson, Managing Director. 
Townmead-road, Fulham, London, 8.W., 
January 8th. 


THE STEAM MOTOR CAR, 


Sir,—I have much pleasure in giving you herewith the informa- 
tion required. 

M. Serpollet quoted me about six months ago the following :—‘‘ A 
6 horse-power Serpoliet steam carriage for carrying two persons, 
comfortably fitted up, though without great luxury, fitted with 
hood, for 9000f. (about £360).” I may ond that the 6 horse-power 
size is now the smallest size made. 

The speed of above car was to be about 50 kiloms. (30 miles) an 
hour on level roads. If I remember rightly, the time of delivery 
was three and a-half months. I cannot give you the weight of suc 
a carriage, but I believe it would be less than 1000 kilos. (one ton). 

Rhederoord Castle, De Steeg, Holland, Cuas, A. BRANSON. 

January 12th. 





LARGE MINERAL WAGONS. 

Sir,—Replying to your correspondent ‘“ Wagon,” | may say 
that no guarantee as to maintenance, &c., has hitherto been 
required in connection with the contracts already placed for the 
steel cars with which I am associated. The point has received 
attention, and terms will be offered on receipt of specification of 
requirements, 

It is somewhat anomalous that certain British railways should 
place orders for steel cars with American firms, whilst they 


It concerns cutlery, silver, electro-plating, | 
While he regards the methods of the | 


That, indeed, is one of the dangers | 


o 


continue to prevent traders on their own systems from acquiring 
similar vehicles, by refusing to accept them for traffic until the 
revised regulations of the Railway Clearing House come into force, 
13, Mosley-street, Newcastle-on-Tyne, J. D. TWINBERROW, 
January 15th. 








THE TRAINING OF ENGINEERING APPREN- 
TICES. 
| THE President of the Manchester Association of Engineers, Mr. 
| E. G. Constantine, devoted his inaugural address to the members 
| at their meeting on Saturday, to the question of the better train- 
| ing of engineering apprentices, which he considered to be of the 
most vital importance as affecting the future of the engineering 
trades and kindred industries. While by no means admitting that 
we had lost our supremacy as engineering producers, there was, he 
said, no denying the fact that we should have to look very closely 
into our methods of working if we desired to retain a leading 
position in the race for trade. The position we had to face was 
| that our American and continental rivals had obtained, and were 
securing large contracts for engineering work, not only abroad, but 
| in our very midst, in competition with our own manufacturers. No 
one who had the opportunity for comparison could for a moment 
doubt that the British workman was at least equal to any workman 
in the world in his ability to produce work of as good quality, and 
| as rapidly. That he did not, as a class, do himself justice, was 
| only too evident, and employers were themselves chiefly to blame 
| for the shortcomings of the workmen. An alteration of the 
| unsatisfactory conditions existing between employers and employed 
| could only be effected by employers more fully recognising that 
| greater attention must be paid to the training of workmen, and 
that the haphazard fashion of leaving them to grow up anyhow 
| must be abandoned. To enable us to hold our own in the world’s 
»rogress, it was essential we should seriously grapple with this pro- 
lem of skilled labour, as the measure of our future prosperity 
would be proportionate to the thought and care expended in the 
selection and training of apprentices. No boy should be allowed 
to start work before being examined as to his educational attain- 
ments—which should include, at the very least, ability to read and 
write legibly, and a knowledge of the working of decimals—and his 
general fitness for the trade. In his opinion, boys should not 
commence work till they were about 16 years of age, a five 
years’ apprenticeship, under proper conditions, being long 
| enough to enable an intelligent and industrious lad to learn 
|how to become a good workman. Only those lads who 
during the first few months showed by their conduct that they 
were workers, and had an aptitude for the trade, should be 
retained. The technical education of the apprentice should begin 
| the first day he entered a workshop. The sooner the false concep- 
tion that technical education consisted only of theoretical learning 
imparted at technical schools and colleges was removed the better. 
Technical education consisted not merely of the learning to be 
obtained outside the workshop, but also included the extremely 
important training of hand and eye, the development of the sense 
of proportion, and of those qualities of self-reliance, pluck, and 
determination to surmount difficulties—the offspring of constant 
| attempts, failures, and successes—which it was almost impossible to 
acquire except from practical work. Out of the youths employed 
in the engineering trades only a small proportion attended tech- 
nical classes, and so it would ever be unless the schools were con- 
ducted more in conjunction with, and became auxiliary to the 
workshop, which was only possible by employers, managers, and 
foremen realising the necessity of co-operating with the school 
| authorities by declining to accept apprentices too ignorant to 
| understand the elementary teaching given, and by making 
| attendance at technical schools a condition of employment. When 
this was done, and the theoretical teaching had a closer relationship 
| to daily practical work, there would be such an influx of students 
| anxious to learn that more accommodation and teachers would 
have to be provided. Opportunities would then be furnished by 
employers to enable teachers engaged in technical schools to keep 
in touch with the practice of the day by means of frequent visits 
to the works, and possibly by spending a portion of their vacations 
| inthe shops. Ifthe principals of engineering establishments would 
but see where their true interests lay, they would arrive at the 
conclusions that if only as a sound financial proposition it would be a 
| splendid investment to devote more time, care, and consideration 
| to the education of the rising generation, so as to produce more 
| efficient workmen, whose manual skill would be supplemented by 
| brains. Once this truth was grasped and acted upon by the 
| principals, it would only be a matter of time for every department 
of the works to be permeated by their ideas. Fair and honourable 
treatment would be secured to youth and journeyman both, and 
the policy adopted of encouraging and tangibly recognising extra 
ability in the former by paying him something beyond the standard 
wage prevailing in the works for his age. Piece rates alike 
reasonable and fair to employer and workman would be fixed 
and adhered to, thus stimulating the workman to use his 
best powers, knowing he would be fairly remunerated for 
his exertions. Practical suggestions would be invited, duly con- 
sidered, and, if worthy of adoption, fairly rewarded. Obviously, 
a policy such as he advocated could not be carried out with- 
out a good deal of thought, work, and trouble, and employers 
and managers would have to face much opposition. Without, 
| however, expecting impossibilities, the results of such a policy would 
| be—the great majority of the workmen thoroughly efficient, free 
| trade in labour, increased production at reduced cost, although on 
higher wages, and stimulus to inventing, with trade unions fulfilling 
| their legitimate function of looking after the members’ best interests 
| by co-operating with employers for one common end—the benefit 
| of all. Then would flourish higher scientific education and research, 
| and the taunt that the technical education of our engineers was less 
thorough than that of engineers on the Continent and in America 
would be no more heard. 

In passing a vote of thanks to the president, proposed by Mr. 
T. Ashbury, seconded by Mr. Joseph Nasmith, and supported by 
| Mr. H. Webb, the speakers expressed general agreement as to the 
necessity for a better training of engineering apprentices. The 
president, in responding, added that any reformation such as many 
people considered necessary in the trade unions would have to 
come from within, and this would best be brought about by a 
better training of the young men who became trade unionists. 














THE ELECTRICAL STANDARDISING TESTING AND TRAINING INstTI- 
TUTION.—As the result of the recent scholarship examination, the 
Board of Control of the above-named Institution have made the 
following awards :—To Alfred Thomas Morris, of Bedford Modern 
School, 2 Maxwell Scholarship value fifty guineas, tenable for two 
years ; to William Leighton Chubb, of Dunheved College, Launces- 
ton, an exhibition value thirty guineas, tenable for two years ; to 
Alban Ceci] Whish, of Hillmartin College, an exhibition value 
twenty guineas, tenable for two years ; to Herbert William Swann, 
a special prize of fifteen guineas ; to Eustace Blackburne Ritson, of 
Shrewsbury Public School, a special prize of ten guineas. 

Licht Rat~ways Act, 1896.—The Board of Trade have 
| recently confirmed Orders authorising the construction of light 

railways in the boroughs of Jarrow and South Shields, in the 
county of Durham ; in the city of Worcester, and in the rural dis- 
tricts of Pershore and Upton-on-Severn, in the county of Wor- 
| cester; in the parishes of Edgware, Finchley, Friern-Barnet, 





| Hendon, Hornsey, Kingsbury, Littie Stanmore, Southgate, Totten- 
ham, Wimbley, and Wood Green, in the county of Middlesex ; 
in the county of Sussex, between Northiam and Rye ; in the parish 
of Clifton, in the rural district of Barton-upon-Irwell, in the county 
palatine of Lancaster; in the county of Leicester, from Lough- 
' borough to Mount Sorrel, and in the borough of Loughborough, 
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NON-CRUCIBLE BLAST FURNACE. 


THE non-crucible blast furnacé forming the subject of our 
illustrations, designed by Mr. Jno. L. Stevenson, of 39, 
Victoria-street, Westminster, S.W., is,"he holds, the most 
suitable furnace for the production of iron for all purposes, 
and more especially for tapping direct on to a casting machine 
or running into ladles, to be utilised in a molten state in the 
Bessemer]converter or open-hearth furnace, no matter what 
process of steel-making is in use, or for pouring into a mixer. 


The normal blast furnace is constructed with a crucible or | 


well immediatelytbelow the tuyeres, into which the molten 
products are received as they are melted above the tuyeres, 
the metal remaining in the crucible until casting time, when 
it is entirely run out, and either made into pigs, or partly 
into Tpigs and partly{run nto ladles for conveyance to 


Bessemer converters 'or ‘open hearth furnaces, the slag being 
run out as needed by the working condition of the furnace. 
blast furnace is 


‘he Stevenson 1 a crucible, as 
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(2) The risks of burnt tuyeres are almost nil. (3) Less water 
required round the base of the furnace. (4) More regular 
working of the furnace, and consequently a more constant 
make of high grade iron. (5) Saving of labour, which at 
some furnaces is so very high in cleaning up. (6) No possi- 
bility of slag getting into the tuyeres, which causes so much 
trouble. (7) The breaking out of metal at the tapping hole 
absolutely impossible. (8) No ‘‘dead horse’’ or ‘ bear ’”’ 
is left in the bottom after blowing out the furnace, which 
sometimes weigh as much as 200 tons, and have almost 
invariably to be broken up by dynamite. (9) No distortion 
of the lower part of the furnace can take place. (10) The 
blast impinging upon the material above will be of a much 
more regular heat and character, for in furnaces as at present 
in use the blast varies greatly both in heat and composition, 
according as to whether the crucible is full or empty. (11) The 
life of the furnace will be considerably increased. 

The tapping hole of the receiver can be tamped up when 
the quantity of metal required has been taken out; any 





‘ 


SMW\N\ 


a ee 
Ta all a Ae) Voviesl 


Metal Ladle 


7 


SECTION OF NON-CRUCIBLE BLAST FURNACE 


shown, the bottom or hearth of the furnace being only a few 
inches below the tuyeres and slanting in the manner shown 
towards the tapping hole. The bottom, after working for 
some time, will probably assume the shape indicated by 
dotted line, which will then retain a small quantity of 
molten iron, which will form a protection against any further 
encroachment by the metal, slag, and blast upon the bottom. 
The outlet is connected by a covered and biast-tight tube or pipe 
lined with good refractory material—preferably first quality 
fire bricks, with a receiver of a size capable of holding not 
less than six hours’ make of the furnace. 

If the furnace is designed for a production of 200 to 250 
tons of iron per day, the receiver should have a capacity of 
50 to 60 tons. The metal and slag from the furnace enter 
the receiver as they are produced, the metal remaining until 
it is required, when any quantity may be tapped out; the 
slag, as it rises and reaches the slag hole e, is run into slag 
ladles suitable for the purpose, and conveyed to the place 
where it is to be disposed of. The iron in the receiver 
is tapped out into a ladle for conveyance to the Bessemer 
vessels, steel] furnaces, or mixer, as shown by the drawing, or is 
run into sand moulds or on to a casting machine, and made 
into pigs. 

The great advantages claimed by the inventor for this design 
of furnace and method of working, apart from its adaptability 
for direct steel-making, are :—(1) No possible chance of metal 
breaking through the crucible lining, as this is now non-existent. 


| 
| 


| direct from the receiver on to a casting machine. 





quantity may be cast into pigs or preserved in the receiver 
for the next ladle, which cannot be done with a blast furnace 
under ordinary working conditions, and is a distinct advantage. 
The runner for use in casting on the pig bed or casting machine 
is shown at kh, and is mounted on a swivel to enable it to be 
used readily at the week ends, or at any time the metal is 
not required for steel-making ; at furnaces where the metal 
is not used for steel-making this kind of runner can be dis- 
pensed with. The illustration above shows a Stevenson non- 
crucible furnace, fitted with charging apparatus and tapping 
The metal 
may also be cast into a ladle or on to the pig bed. 





THE CLYDE TRUST AND PRroposED RENFREW Dock.—The petition 
of the Glasgow Corporation against the Renfrew Harbour Pro- 
visional Order has been formally lodged. According tu this petition, 
the Clyde Trust had no power to enter into the agreement with 
Renfrew as to the formation of a dock at that place, from which, 
by a variety of tortuous and devious paths, ithas since been attempt- 
ing to retire. The Corporation, it states, ‘‘ object to the Renfrew 
Order, so far as imposing upon the Clyde Trustees the carrying 
out of works which they believe would prove to be a serious burden 
upon the finances of the Clyde Trustees and injurious to the Clyde 
navigation as a harbour undertaking, as well as prejudicial to the 
commercial and general interests of the city.” 


HIGH-SPEED STEAM ENGINES,* 
By JOHN DAVIDSON, 
(Concluded from page 22.) 

HAVING thus noticed the various advantages and disadvantages 
of both types of engines, and assuming the above list of these 
advantages and disadvantages, for the present, as correct, you will 
agree with the author—for the time being at any rate—when he 
says that the quick revolution engine must be the favourite, for jt 
appears that it is the most economical, requires the least repairs 
and is the cheapest engine, One of the most important questions 
here arises: what speed can an engine be safely run at? What is 
the maximum speed it is possible to design an engine to run! 
Taking the proportions of engines as now built as standards 
by the leading quick revolution engine builders, it appears on the 
face of it that speed can very easily be put up considerably without 
leading to trouble, these engines being capable of running for 
weeks, and in many cases months, without being shut down, 
and, speaking generally, it is not even necessary to make any 
adjustment whatsoever after an engine of this type has been run 
ning for six months without stopping. (Note example given later, 
The advantages of quick revolution engines having thus been taken 
for granted, why not increase the speed of the engines still more / 
In Table I. the author gives alist of speeds of engines of various 
powers, which are about an average of present-day practice; 


TABLE I, 


. Revolutions Piston 
LH.P, per minute. speed, 
50 Cotas “ah. Se Sp eae” Ga ee SR ee a 
10) is Se AWiws Sao ee Oe es es ts ae se os ORE 
150 im est) Seawel, eee tow. EE ae) oh ee he ae) a5, 
200 eee ee ee ee ee 
300 aver ee eee ee 
400 <a ke “ea we Ne (ob) SO Ber ae) ee Cee oe. ce ee 
600 a3) ‘ee’ ke! Aa Sel oe es een oie ee ee.) ens ae 
1000 300 . 700 


If these engines have thus gained advantages for running at the 
present speeds, greater advantages may naturally be expected by 
running at the higher speed. ‘I'o consider this we must look into 
the matter in detail. Taking an engine, say, of a two-crank com- 
pound type of 500 indicated horse-power as being, say, 12in. stroke, 
and running at 350 revolutions per minute, what is to prevent this 
engine being run at 450 revolutions and still give 500 indicated 
horse-power! Leaving the stroke the same, the cylinders would 
be reduced in diameter, but the piston speed would be increased 
to 900ft. per minute—being rather high for present-day practice 
in connection with quick revolution engines; but this even is 
reached in many slow revolution engines, so why not have it 
here! The increase of speed, however, has many effects and 
has a limit independent of wear, and the effect it has is on 
the ports, as these must be of larger area to admit the steam to the 
cylinder, and so increases the clearance volume ; also the inertia of 
the parts is increased as the square of the speed, but as we require 
less parts when running at the higher speed togive the same power the 
weight will be decreased, but, unfortunately, not pro rata ; so in the 
inertia effects we have a limit. Up to a certain speed the inertia 
of the reciprocating parts has an equalising effect upon the pressure 
of the crank pin, a consequently upon the turning effort of the 
engine ; but beyond that speed trouble begins to arise due to shocks 
and vibration, unless the parts be thoroughly balanced. — To over- 
come these difficulties the weight of the parts must be lightened 
and the best material possible used to ensure the necessary factor 
of safety in all parts under stress. Of this kind of work we have 
some of the finest examples in engines built for torpedo boats. 

Assuming, then, that in the inertia effect caused by the weight of 
the reciprocating parts we have a limit, even with the reduced 
cylinders—which, of course, means that we cannot exceed a certain 
piston speed—the next question to deal with is the stroke of the 
engine, which, again, at the same time, also lightens the parts, and 
therefore reduces the effects of the inertia. It would be a most 
interesting point to find where the limit will be to the speed of 
rotation with reciprocating engines, and to what extent the speed 
may be reduced for a given power. As engines are now designed 
and are made as standards by the present builders of quick revo- 
lution engines, they have not reached a limit in either of these 
directions. The piston speed of engines built for torpedo boats 
reaches 1200ft. per minute, and for short periods at any rate engine- 
can be run at this speed satisfactorily. With special liners and 
pistons, &c., what is there to prevent us building engines with very 
short stroke with the piston speed reaching 1200ft. per minute ! 
And it may also be mentioned that the stroke has not yet been 
reduced to such an extent as to bring the crank pins to appear as 
excentrics on the shaft. 

Single and double-acting engines.—When quick revolution engines 

were first introduced, it was claimed that the only engine suitable 
for that purpose was one of the single-acting type with constant 
thrust. With this engine no reversal of stress in the parts—and, 
consequently, no lost motion and no knock—appeared. On_ this 
account it was maintained, and no doubt correctly, that there 
would be less wear in the journals and crank pins than in a double- 
acting engine running at even half the speed ; and when the 
system of forced lubrication was first adopted by a well-known 
firm it was referred to by one engineer of repute as an ingenious 
and bold attempt to evade the natural difficulties which the case 
——-- But was it not a proper means to anend? Does not 
milding a single-acting engine for the sake of running at high 
rotative speeds rather seem a roundabout way of achieving this 
end?! At the same speed twice the volume is required in the 
cylinder of a single-acting engine to give the same power as that 
of a double-acting engine ; and, therefore, unless you build tandem 
engines—which leads to great complications—very much space is 
required ; but, nevertheless, thousands of single-acting engines 
are in use, and hundreds in hand at the present time, and they 
certainly run quietly under load if properly built, and will not 
knock until they tumble to pieces when worn out. Regarding 
single-acting quick revolution engines, and whilst speaking of them 
running quietly and not giving trouble, the author would here like 
to repeat a little conversation which took place between two well- 
known engineers some years ago. This the author quotes from a 
paper given in 1895. One gentleman, when discussing the Willans 
engine, said: ‘I really do not know what there is inside a Willans 
engine, but I know there are three holes in it—one hole where the 
steam goes in, another where the steam goes out, and another 
where you put the oil in; and if I only pay proper attention to 
these holes everything will go allright.” This the author quite 
believes, as he himself has stood by some of the Willans engines 
and could hardly tell that they were running, without looking at 
some revolving part outside the engine. But he has also stood by 
a double-acting, enclosed, forced lubrication engine running under 
load, and could hardly tell that this engine was running. There- 
fore, it seems possible to the author that a double-acting engine 
may be made to run as silently as the single-acting, and, power 
for power, only half the size. 

Let us look into the question of single-acting engines a little 
in detail. A single-acting engine is one in which the power 1s 
transmitted from the piston in one direction only, which, in a 
vertical engine, for various reasons, is always a downward direc- 
tion; therefore, the crank pin gets a push on the down stroke, and 
has to lift the parts on the up hcoke, these parts during that 
portion of the travel doing nothing—in fact, tending to retard the 
speed of rotation of the crank shaft. Whatis the use of causing 
pistons, which must be twice the size of that of a double-acting 
engine, to traverse twice the distance necessary to do a given 
amount of work? This leads to a point which is often ignored, 
viz., the mechanical efficiency of a single-acting engine. Is it 
possible under these conditions to obtain the same mechanical 








* A paper read before the Liverpool Engineering Society, December 4th, 
1901. 
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efficiency with a single-acting engine as that of a double-acting! 
In the double-acting type we have pressure on the pins and bear- 
ings both on the up and down stroke, due to the pressure of the 
steamonthe pistons, and transmitting power to the crank shaft. Due 
to this pressure there is a certain amount of friction in all the bear- 
ings of t eengine. In the single-acting engine we have pressure due 
to the steam on the piston doing work on the down stroke, and 
yressure on the bearings on the up stroke, due to com pression on 
the air cushion to keep the parts in constant thrust ; during this 
riod no work is done. At the lighter loads on the engine, we 
have very light pressures due to steam on all parts in a double- 
acting engine, but in a single-acting engine we have always the 
pressure On the crank pin on the up stroke, this being a constant 
quantity. lt must, therefore, be admitted, from theoretical con- 
siderations alone, that the single-acting engine cannot be as efficient 
as the double-acting one, and from the results of actual tests the 
author has in his possession, this appears to be so in practice. 
This is only what could be expected, as it cannot be possible to 
lubricate a single-acting engine more efficiently than a double- 
acting one ; in fact, on the face of it, it does not seem possible to 
jubricate it as well, the bearings always being under pressure in 
one direction. It has been proved over and over again that it is 
possible to make an engine of the double-acting type to work 
silently at speeds equal to any single-acting engine now running ; 
and, if so, what then is the advantage in the way of speed that a 
single-acting type of engine has over the double-acting type. 
Duvability.—The most prevalent idea respecting quick revolution 
engines is that owing to the number of revolutions and the 
consequent changes in. the direction of pressures on the parts, in 
the double-acting engine all working joints must wear very rapidly, 
and very much more so than in slow revolution engines. This un- 
doubtedly would be the case in a double-acting engine were it not 
for the excellent means of lubrication that are provided. In an 
engine of this type all the pins, journals, and slides are made of 
ample area, 50 that the pressure per square inch may be reduced 
to such a figure as has been found most suitable in practice. To 
illustrate this point, we will take an ordinary marine type compound 


engine as an example. In ordinary practice the maximum pressure | 


per square inch on the crosshead pin is about 1500 Ib., the pressure 
per square inch on the slides about 60 lb. to 70 Ib., crank pins 
500 Ib. to 600 Ib, per square inch, journals 4001b, per square inch ; 
whereas in a modern double-acting quick revolution engine 
these pressures do not on the average exceed the following : 
Crosshead pins 
Slides * 
Crank pin 
Journals 


1000 lb. per square inch. 
40 Ib. ” 
400 Tb. as és 
250 Tb. ‘aio 
and all the above-mentioned joints, &c., in a double-acting engine 





are supplied with oil under pressure from a special pump, driven in 
most cases from one of the excentrics driving the valves. By this | 
means every working surface is kept flooded with oil, and whenever | 
the pressure is relieved from off that surface, or, say, between the 
pin and the bearing, the oil is there, under pressure, ready to 
spread itself between the surfaces, so that when working the shaft 
or pins never come in direct contact with their respective bearings, 
always being separated by a film of oil. 

Owing to this necessity for ample lubrication, it has been found | 
necessary to enclose all the working parts of a quick revolution 
engine in a suitable cast iron frame, or its equivalent. This 
prevents the oil being thrown about while the engine is working ; 
but another great advantage is that it prevents any dirt or grit 
getting into the working parts, and so causing heating of the bear- 
ings. An objection has been raised to this closing in of the 
engines, as it is thought that the parts are thus made inaccessible ; 
but the experience gained by the leading builders of quick revolu- 
tion engines has enabled them to design engines which, while 
having the working parts entirely enclosed, by removing one or 
two doors in the frame, everything is made perfectly accessible, 
and any part can be removed without any difficulty whatever. 

Single-acting engines are also made in the enclosed type, but 
they mostly depend only upon the splash caused by the crank 
dipping into a well of oil for the lubrication of all the other parts, 
and this appears to be a very efficient means of lubricating this 
type of engine, but would not answer the purpose in the double- 
acting engines, the bearings on this type of engine being closed in | 
all round and no space available for the oil to enter unless very 
special means be made for distribution of the oil. Then, again, 
with oil only flowing into the bearings by gravity, it is not possible 
to spread a film over the surfaces in such an efficient manner as 
when it is there under pressure ready to spread itself immediately 
the pressure between the two surfaces is reduced or entirely taken 
away. It is certainly owing to this most perfect system of lubrica- 
tion which is used in connection with double-acting engines that 
the wear is so small, and from the tables which the author gives 
below it will be seen that the wear in a quick revolution engine is, 
if anything, less than that, which takes place in one of the old slow 
revolution horizontal mill engines. The following is a report on 
the wear of various parts of a Willans patent central valve com- 
pound engine of 80 indicated horse-power after five years’ work. 
The engine was used for lighting a ferry works and for supplying 
power to the various electric motors. The average run was 
13 hours per day, and worked six days a week ; total run amounts 
tv about 1560 days, or 20,280 hours, or about 535,392,000 revolutions. 





Low-pressure Trunks. 
Wear from gland rings, steam gland ring has reduced — in. 
trunk Sa aah dal Ca aain Tae eee. Karnae -002 in dia. 
Air buffer, steam gland ring has reduced trunk O15 in dia. 
Inside wear, due to the valves, could not be 
measured accurately, but it amounts to about... -002 


High + press “re Trun ks. 


Outside wear due to glandrings .. .. .. ..  .. +008 
Inside wear due to valves, approximately... .. .. +02 
Cylinders, 
Low-pressure cylinder, wear at the top por- in. in. 
Mss 50. os ee oe ap ca on ce Gee GR 08 ov 
Low-pressure cylinder, midway wear. . ‘067 and -0015 oval 


” ” bottom of cylinder, 
wear ial) we, ee? Bie! Wee. aos eek cos HOR OR Core 
High-pressure cylinder, wear at top portion -022 and -0015 oval 
” ” midway, wear.. .. -0265 and -001 oval 

B cylinder, bottom of cylinder, wear... ..  -025 and -0015 oval 

Connecting-rod brasses : Worn in the crown, -02in. 

Crosshead pin: Maximum wear on one portion, -002in. 

Valve guide pin: Wear due to little end of excentric-rod, -004in. 

Connecting-rod : Small end bush wear, nil. 

Excentric-rod : Wear in the bush in the small end is -002in. dia. 
Total wear between excentric shaft and pin amounts to -03in., 

_ 8nd in the strap varies from -075in. to -15in. 

Crank shaft : The grooves worn at the ends are jin. in depth at the 
governor end, and ,4in. at the dynamo end. 

Journals: The wear on the journals varies from -00lin. to -002in., 
while that on the excentrics is nil. Thaton all four crank pins is 
-007in., all being quite alike, but they have been as much as 
-003in. below standard size originally—this being the maximum 
deviation allowed from the standard size. All pins and journals 
_are absolutely round. 

Main bearings : The wear in these varies from nothing at the governor 
end to -0lGin. at the dynamo end. 

As will be seen from the above table, the wear after five years’ 
work was not appreciable, and speaks wonders for the design of the 
engine, and also for the care it must have received while running. 
Below I give a detailed report on a Belliss double-acting self- 
lubricating engine which had been in continuous daily work for 
three years driving a generator by belt drive. 

Report of dynamo engine. —When opened up the engine was found 
to be in a very satisfactory condition generally. The cylinder sur- 
faces were in splendid condition and there was no sign of grooving 
on them. The bearings were all slightly ridged by grit but not 
much worn, wear being as per following statement. The oil 
strainer was not of our present type with very fine gauze. The 








| brake horse-power 





wood lagging on the separator was loose but ‘not charred. The 


lagging on cylinders in capital condition. 
was found to be as follows : 


Crank pin main bearing journal 


I tovaill. to yeooid. 
Low-pressure crank pin. . $s H 


rAtoin. 


High-pressure crosshead pin résoin. 
Valve rod crosshead.. .. .. reénoil. 
Low-pressure cylinder rASain. 
High-pressure crank pin qAsoin. 
Excentric sheaves .. .. .. rigain. 
Low-pressure crosshead pin reroll. 
High-pressure cylinder... .. Tesoid. 
Piston rings open at joints .. sin. full. 


The total wear of the shaft and brasses, /.¢., amount the bearing 
caps have been let together, was }5in. at the governor end, and 
1$}ain. at the fly-wheel end. 


Valve ringx.—The thickest feeler which could in any way be 


The wear as measured 


| 
| 


| 


| 


passed between the solid valve ring and the valve chamber bore | 


was found to be ;,5,in., representing, say, zz45in. wear, from 
original dimension. In re-erecting, care was taken not to interfere 


with the pistons or slide valves beyond cleaning them, and before | 


despatch a careful test of the engine was made, when it gave a 


result little if anything worse than similar engines previously | 


tested, the water consumption being 23-4 per brake horse-power, 
as compared with the result of 23-3 and 23-07 obtained from the 
two engines of the same dimensions for . . . recently tested on 
brake under conditions very closely approximate. In view of the 
very highly satisfactory results, it was decided to return the engine 
without any alteration to the pistons, rings, or slide valves. 

From the above reports, which are examples from actual practice, 
I think it can safely be said that the quick revolution engine is one 
which does not wear very rapidly, and is a very favourable com- 
petitor of the ponderous slow revolution open-type engines. Again, 
the quick revolution engine is one which can be relied upon, and is 
not subject to breakdowns. In support of this statement the author 
will quote an instance of one engine which has been at work almost 
continuously, day and night, for nearly four years. 

Report on « Belliss dynamo engine (No, 2).—In one year it ran 
99-77 per cent. of the total hours, the longest run without stopping 
being from the lst July to the 30th November, during which time 
the combined steam dynamo made 85,000,000 revolutions without 
stopping. The engine still runs absolutely noiselessly, and has 
required practically no repairs or adjustment. The records show 
that there have been no hot bearings or failure of the oil supply. 
The steam cylinders were last opened out for inspection twelve 
months ago. They have just now been again examined, and found 
in perfect condition, the cylinder surfaces being extremely good. 
The wear on the working parts that were measured was found to be 
extremely small, and fully bears out a similar report taken some 
months ago on a similar engine. 

Economy. —The only fair method of comparing the steam con- 
sumption of engines is by measuring the weight of steam used per 
. as by measuring the indicated horse-power the 
mechanical efficiency of the engine is not taken into consideration, 
varying very considerably in different types of engines. For 
instance, the mechanical efficiency of an ordinary well-designed and 
built slow speed engine of about, say, 500 horse-power may be taken 
as a maximum from &8 per cent. to 90 per cent. at the full load ; a 


| single-acting quick revolution engine with splash lubrication, a 


maximum of about 90 per cent. ; a double-acting engine of the forced 
lubrication type, from 91 per cent. to 93 per cent., and even 96 
per cent. has been attained in special cases. 

The high mechanical efficiency obtained with engines of the 
quick revolution type is mainly due to the perfect system of lubri- 
cation adopted and the lightness of the parts. There are many 
other things, however, besides the mechanical efficiency of an 
engine which have considerable effect upon the steam consumption 
per brake horse-power, as, for instance, the following :—Jacketing 
of cylinders ; whether the steam be superheated or saturated ; sur- 
faces exposed to atmosphere, and consequent loss due to radiation ; 
method of governing adopted, whether throttle or automatic 
expansion. To deal with all these points in detail would require 
another paper at least, so the author must be content with speaking 
generally on the various points, and leave you to judge for yourselves 


| as to the ultimate results, from actual tests of engines of the various 


types. 

Jacketing of cylinders appears to have very little advantage with 
engines of the short-stroke quick revolution type, and the quicker 
the engine runs the less appears to be the advantage, so that now 


| the majority of quick revolution engine builders do not jacket the 


cylinders—having found that the gain resulting therefrom is not 
worth the extra expense entailed. 

Superheating, of course, has a most beneficial effect in reducing 
the initial condensation practically toa minimum, according to the 
degree of superheat used. This applies to both quick revolution 
and slow revolution engines alike. Superheated steam, although 
used many years ago, appears to have been abandoned owing to 
the mechanical difficulties caused thereby in the engine itself, and 
has only recently been taken up seriously as something worth using, 
and whereby great economy might be obtained. 

Respecting the areas of surfaces exposed for radiation, &c., on 
this point the quick revolution engine scores heavily, and all 
that may be said here is that the quicker you run the engine the 
less the surfaces exposed ; as the quicker the engine runs the less 
the size of cylinders required for a given power. 

The type of governor adopted of course has a similar ‘effect on 
both types of engine—either quick or slow revolution, but 
we have yet to learn what is the difference in economy between 
variable expansion and throttle governing, when highly superheated 
steam is used ; perhaps the throttle governor will then lose some 
of its present great reputation. 

Mr. Willans found that by increasing the speed of rotation of an 
engine, very appreciable gain in economy was effected, due to the 
shortness of time the cylinder walls and ports were exposed to the 
temperature of the exhaust steam, and the reduced initial con- 
densation thereby. 

As actual facts are what are wanted, and it is no use supposing 
this and something else will give economy, the author gives you 
the result of various tests for comparison, and from which you can 
judge for yourselves which is the most favourable engine—quick or 
slow revolution, not forgetting that besides the gain in economy 
the quick revolution engine is the cheapest in first cost—founda- 
tions cheaper, buildings cheaper; and if the engine is coupled 
direct to a generator, the generator is cheaper. 


Economy Tests. —Test of Willans Engine at Gunning and Campbells 
Mill, Belfast, October Ath, 1894, 


Duration of tests : 1st, 4-2916 hours ; 2nd, 8-5166 hours ; 3rd, 3-55 hours: 

and 4th, 3-05 hours. 

Effective area of cylinders—three of each: High-pressure, 90-836 sq. in. ; 
intermediate, 345-44 sq. in.; low-pressure, 587-175 sq. in.; stroke, 
10-24in. 

Mean boiler pressure above the atmosphere 190 1b. per sq. in. 
admission high-pressure cylinder 169-5 Ib. per sq. in. 
effective pressure on low-pressure 
CMe ve, kc a Sele) west ve 43 
Mean vacuum 








28-918 Ib. per sq. in. 
+» «+ 25-925in. 


revolutions per minute . 299-8 
;, indicated horse-power.. .. .. 394-775 
», total feed-water per hour 5050 Ib. 


,, deductions for separator and other drains per 
fo er Si eee ene 
Mean total steam to engine per hour.. .. .. .. 4932-9Ib. 
steam used per indicated horse-power per 


hour ae Jee oe \We Lewes 12-49 Tb, 
Temperature of feed to economiser «+ oo 218 deg. 
99 i Ne ee 
Cond Dunia POF OE 65 soe: 0k nes ee, GEE 
" +» Square foot of grate area per hour... 14-3 Ib, 
” + indicated horse-power per hour 1-185 Tb. 
Pounds of water evaporated per lb. of fuel... .. 11-1 
Pounds of water evaporated per Ib, of fuel and at 
WEG PU «a 5d se be ee eek ts, SS 
Pounds a water evaporated per square foot of 


heating surface per hour... .. «2 ee oe «+ 5°58 


Trial of Bellis 250 Horse-power (Quick Revolution Self-lubricating 
Engine when Governed by Throttle Valve. 
Cylinders, 12in. and 20in. diameter, with 10in. stroke. 
Boiler pressure, 150 Ib. per sq. in. above the atmosphere. 








ad, 
Full Five- One- One- 
- eighths. th‘rd. quarter. 
Mean effective pressure per sq. in. 
reduced to low-pressure cylin- 
GMT s oo re Sek ce sem MR Ge. SO .. Be ie TO 
Mean revolutions per minute .. 370 °.. 370 .. 3380 .. 382 
| Mean indicated horse - power, 
CS) Sa ae aE Patt oe pegs 95-0 .. 6-2 
Mean electric horse-power, E.H.P. 77-8 .. 53-0 
> 
Combined efficiency, fee per 
cent. Sit die pie vy Ore aa WO-4 sI1-0 .. 80-0 
Water per hour, total, Ib. és. oe = ee ci 192 .. | (1505 
Water per hour per E.H.P., lb. .. 21-0 4"... SG, io. HS 


Test of Browett-Lindley engine.—Engine, 200 kilowatts size ; 350 
revolutions per minute ; 130 lb. steam pressure ; 100 deg. super- 
heat ; 26in. vacuum. 

This engine, after eighteen months’ continuous running of about 


| sixteen hours per day, was tested for steam consumption by the 





electrical contractors. No notice of test was given to the engine 
builders, and no preparation was made for the test. No adjust- 
ments have been made to the eéngine since first installed. The 
engine runs exceedingly quietly on load, and the steam consump- 
tion at three-quarter of full load worked out to be 24 Ib. per kilo- 


| watt, or about 17-9 lb. per E.H.P. As this engine is most 


economical at the full load, the steam consumption is very 


| satisfactory, and considerably under the guarantee. 


Valves and gears.—As the author has previously mentioned, the 
slow revolution type of.engine has, in many instanc2s, a valve gear 
fitted to it, which is of most fearful and wonderful design. Some 
are fitted with simple gears, which give little trouble and are 
economical, but it seems to have been the aim of many builders to 
put as many links and joints as possible in the valve gear of the 
engines, and the author asks here: What is gained by all this 
complication? In many cases it is done simply to be able to govern 
the engine by automatic expansion, and in others so that the cut- 
off may be altered as desired by hand, and in many other cases to 
enable the designer to get a better distribution of steam, or a nearer 
approach toa theoretically perfect diagram than can be obtained by 
simple valve gear. Quick revolution engine builders, it must be 
pointed out, have had to drop this complication of gears because 
they could not do anything else. It would not fiz at 500 revolutions 
per minute. One or two builders of quick revolution engines, it 
must be admitted, have managed to design, construct, and get to 
work, gears with as many cams, links, and such like fittings, as is 
possibly convenient, to try and obtain some result slightly better 
than other people, if possible. _ By fitting this paraphernalia they 
obtain,in one case, very small clearances in the cylinder ; another, 
automatic expansion conveniently, and such like. But does it pay 
to fit this tackle to an engine!’ Willans, Belliss, and Browett- 
Lindley do not do it, and they get equal results, and—in many 
cases —better, than any other engines on the market fitted with the 
most complicated types of gears imaginable. This extra complica- 
tion requires keeping in repair, and this means a big bill at the year 
end. It often entails much more labour in the way of attendance 


| in the engine-room, which also when taken into consideration at the 


year’s end, amounts to a very large item. 

Slow revolution engine builders and others who advocate this 
type of engine, will naturally say that the author has the modern 
high-speedcraze. Perhaps he has ; these are high-speed times, and 
engines are not built for ornaments or playthings as a rule. One 
does not give a pound to have done what it is possible to get done 
for a shilling in another manner, equally efficient. The point the 
author wishes to question is, if Willans, Belliss, and Browett- 
Lindley can get results with their engines—results equal to any 
engine fitted with complicated mechanisms—why perpetuate these 
complicated designs? Who would think of putting a beam engine 
to drive a dynamo? The old beam engines did good work, and were 
suited to their duties perhaps better than any other type of engine 
then in existence, and perhaps for many years afterwards, but that 
is no reason why we should use them now. Corliss and other slow 
revolution engines drive mills and machines of all sorts, and do 
it well in many instances ; but it is not essential that we should 
copy them. 

Then, again, some imagine that simple—not complicated—quick 
revolution engines are only suitable for small powers, but that, 
of course, is a mistaken idea. How is it that the largest engines 
in the world, on our steamships, are of the simplest design that 
could be wished for, and are undoubtedly the most economical of 
engines! Now that electric traction and_ centralisation of 
electrical power and lighting stations has necessitated the adoption 
of large units—at the present time reaching to 12,000 indicated 
horse-poweras a maximum—the author thinks it isa question worthy 
the study of all central station engineers, and of those who are 
responsible for the design and equipment of power stations, to 
consider whether he will have an engine with many valves and end- 
less gears, or whether he will have an engine with simple valves 
and gears which will give equal economy. For this he can obtain a 
guarantee ; alsoless attendance required, less liability to breakdowns, 
less repairs, less cost ; and above all, the author thinks, is a point 
worth every human being’s consideration—less to worry about. 

Governing.—The problem of how to govern an engine of any 
type satisfactorily is one which has received more attention than 
any other point necessary for the efficient running of engines. 
Quick revolution engines have one advantage over the slow revolu- 
tion engines in this respect, owing to the fact that when the 
governor has shut off the steam to the engine, whether by throttling 
or automatic expansion, the quantity of steam. then left in the 
engine is a very small amount. For instance, if an engine of, say, 
500 horse-power be running at 75 revolutions per minute and doing 
full load, and the whole load be suddenly thrown off the engine, 
we may take it that as a minimum there will be at least one 
cylinder full of steam already in the engine capable of doing work ; 
therefore we have about 34 horse-power of energy in the steam 
ready to accelerate all the moving parts before the governor has 
really control of the engine. If an engine of the same power be 
running at 450 revolutions per minute under similar circumstances, 
we should have only one-sixth the quantity of steam in the engine 
which could not be affected by the governor. Thus it will be seen 
that it is possible to obtain finer governing under sudden variations 
of load with‘a quick revolution engine than with one of the slow 
revolution type, assuming, of course, that the governing mechanisms 
are of equal efficiency for both types. This, at least, is the only 
point in connection with governing that the quick revolution 
engine gains any advantage over the slow revolution type. 

The majority of quick revolution engines at the present time are 
governed by means of the throttle valve, and not by automatic 
expansion, as are nearly all of the latest type of slow revolution 
engines. The true reason why this has come about is that it has 
been found from actual tests that the advantage of automatic 
expansion over throttle governing is infinitesimal at and about full 
load. When the variations of load are not very excessive, or when 
an engine works mostly from about five-eighths to full load, for 
economy’s sake, automatic expansion is the most preferable type of 
governing to adopt ; but when an engine is liable to work for con- 
siderable periods at light loads, say, from quarter to half, the 
throttle governor is the most suitable. With an engine fitted with 
Corliss gear it becomes a very simple matter to vary the cut-off 
in the cylinder, as very little power is required in the governor to 
alter the point at which the gear must trip; but it is a very 
different matter to make a satisfactory governor for a quick revolu- 
tion engine so that the cut-off may be varied automatically, 
especially when this has to be done by the governor altering the 
position of the excentric driving the valve, as it necessitates a 
very powerful governor. This difficulty has no doubt caused most 
engineers to adopt the throttle valve type of governor for quick 
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revolution engines, it being a simple matter to produce a centri- 
fugal governor of sufficient power to move a throttle valve, and as 
the advantage gained by the automatic expansion is really so small, 
many have given up the attempt to preduce a suitable governor of 
this type, rather being satisfied with something that is easy to pro- 
duce, and which they know from experience will not give trouble in 
practice. 

It would be impossible here to deal with the various types of 
governors adopted either for governing by a throttle valve or other- 
wise, but the author firmly believes that results equally good, so 
far as speed regulation is concerned, can be attained with either 
system of governing—all depending upon the design of the governor 
mechanism. It will thus be seen that the type of governor to be 
adopted for any engine depends upon the class of work the engine 
is to be used for. If for practically a continuous steady load, the 
throttle valve governor will do all that could be wished for ; but if 
the engine is liable to have to work for short periods on excessive 
loads, and also liable to work at loads varying from half to full load 
—such as for electric traction purposes—the automatic governor 
is, no doubt, the most suitable one to adopt. A combination of 
variable expansion and throttle governor is, no doubt, the ideal 
thing to arrange, if an engine has to be made to work most effi- 
ciently at all loads. There are other ways by which excessive 
overloads on an engine can be dealt with, such as fitting a supple- 
mentary throttle valve, which will supply steam direct to the low- 
pressure cylinder, say, of a compound engine ; but this necessitates 
a complication which can be avoided if automatic variable expan- 
sion is adopted. 

A slow revolution engine with equal number of cranks requires 
heavier fly-wheels to keep the angular variation per revolution 
within the same limits of that of a quick revolution engine of the 
same power, This extra fly-wheel, therefore, helps the governor 
when any sudden change of load takes place, so it is truly difficult 
to find any very great difference between the two classes on this 
score ; but it is worth notice here that heavy fly-wheels are not 
revolved in their bearings without any power being exerted ; 
therefore, the mechanical efficiency of an engine with heavy wheels 
must be less than one with light wheels, other conditions being the 
same. 

it is impossible to deal with the governing problem here, and 
it is one which is common to all engines, it is not necessary to 
ao so. 

In practice it is possible to govern both types of engines to within 
the same percentage of variation when efficient governors are used, 
so little more can be said on this point, except that with quick 
revolution engines it is possible to puf the governor direct on to 
the crank shaft, and thus dispense with all gearing. This does 
away with a very frequent cause of trouble, and is another feature 
in favour of high speed. 

Within the time at his disposal the author has found it impossible 
to say something respecting all the interesting features in connec- 
tion with the development of quick revolution engines, as many 
requirea paper tothemselvesto dothem justice ; for instance, balanc- 
ing of engines, vibration, &c.,.all of which have received very care- 
ful study by the several engine builders in bringing their standard 
engines to their present state of perfection. 

High speed has been the cause of complication in almost every 
detail of engines. In the best of engines you find the minimum 
number of parts, all fancy rod ends dispensed with—wedges, 
adjustments, gib, strap, and other appliances having been replaced 
by simple marine type ends, a couple of brasses held together by a 
couple of bolts, and main bearings consisting of plain bushes in 
halves held down by cap and bolts, &c. The development in this 
direction may appear surprising, but, contrary to expectations, the 
wear on all parts is so little, and adjustments in well-designed 
engines are so rarely required, that the plain bushes—held together 
by cap and bolts—leaves nothing to be desired; and asit is absolutely 
necessary that all bolts, screws, &c., of the moving parts should be 
positively locked, the fewer there are of them the better. 

Quick revolution engines are now built of all types: single 
cylinder, compound two-crank, and three-crank, triple-expansion 
two and three-crank ; and no doubt before long the four-crank 
triple-expansion engine will be a common type, as larger and larger 
powers are being called for daily. Ten years ago, engines for 
driving generators of 500 horse-power were considered a large size, 
but now 2000 to 3000 horse-power plants are common, and the lead- 
ing quick revolution engine builders have standard patterns up to 
3000 horse-power. 

As this paper would not be complete without one or two examples 
of the latest developments in engines of the quick revolution type, 
the author gives below illustrations and descriptions of two well- 
known types of engines, viz., Willans and Robinson, and Browett, 
Lindley and Co. : 

Concerning the Willans well-known two-crank compound en- 
gine. The Willans central valve engine is a vertical single- 
acting engine, whose working stroke is the down stroke, the piston 
or pistons having equal pressures on both sides during the up or 
return stroke. The valves—of the piston type—work inside the 
hollow piston-rods—or ‘‘ trunks ”—and give an excellent distribu- 
tion of steam and unequalled drainage for water, as the exhaust 
ports are so placed that the rush of steam tends to carry out the 
water with it, not only at the moment of opening the port, but 
continuously through the whole of the up stroke, this action being 
assisted by the dished form of the patent pistons employed. The 
brasses are arranged to be constantly in compression; that is to 
say, the piston-rod is kept pressing in the same direction—down- 
wards—against the connecting-rod, the latter against the crank- 
pin, and the crank against the main bearings, not only throughout 
the working stroke, but through the return stroke as well. 

The author illustrated a standard two-crank compound engine, as 
built by Browett, Lindley and Co., Limited. Engines of this type 
are built in standard sizes for any power between 50 indicated 
horse-power and 2000 indicated horse-power. The steam distribu- 
tion is effected by means of two piston valves, one for the high- 
pressure and one for the low-pressure cylinder. Browett, Lindley 
and Co, have found that they can build a more economical engine 
by fitting separate valves to each cylinder, and their engines are so 
designed that they can be arranged to be governed either by throttle 
or automatic expansion, as may be desired, every detail in the 
engine remaining the same, the governor only being changed. 
The valves are actuated by means of excentrics in the usual way, 
and when the automatic expansion governor is fitted the position 
of the high-pressure excentric is controlled by the governor. All 
the working parts are enclosed and lubricated by oil under 
pressure. 








AUSTRALIAN NOTES. 





In consequence of the rumour that Mr, Kirkcaldie is to be offered 
the position of Chief Commissioner of the Victorian Railways, the 


Premier of New South Wales intends submitting a proposal to 
Parliament that his salary, in his present position, should be raised 


to £2000 per annum. 

For the quarter ending 30th September last, the value of 
minerals, other than gold, raised in Queensland, was as under :— 
Copper, £44,313 ; tin, £19,749; silver, £11,535; lead, £415; bis- 
muth, £180; bismuth and wolfram, £332 

Now that the tariff is going through committee in the Federal 
House of Parliament, several items have been reduced, principally 
in foodstuffs, It appears likely that all imported manufactured 
ironwork and machinery will retain a 25 per cent. ad va/. duty. 

A few points of interest concerning the Northern Territory of 
South Australia have been furnished by Mr. S. J. Mitchell, one of 
the members in the South Australia Parliament, The area of the 


Northern Territory is 523,620 square miles, while South Australia 
proper covers 380,000 square miles. The population is only 4320, the 
imports amounting to about £30, and the exports to about £36 


and the Custom duties to £7 15s. per head, whereas the figures for 
South Australia are £17, £23, and £1 12s, 9d. per head respec- 
tively. 

For the past nineteen years the recorded output of gold was 
valued at over £1,500,000, and of tin, silver, and copper, £132,330. 
The lands of th» Northern Territery comprise hundreds of thou- 
sands of acres of good pastoral country and extensive tracts of 
lands suitable for tropical products, and a large carboniferous 
district. 

The working of the New Zealand railways for the year ended March 
31st last shows an improvement on the previous year by £27,855 
in the net earnings, but as the capital has been increased by over 
half a million, the result shows only 0-06 per cent. increased return 
on capital. Several concessions have been made in freights and 
fares, and quicker train services have been inaugurated between 
some of the principal centres. 

It is proposed to extend and enlarge the locomotive workshops so 
as to enable the department to build its own locomotives ; at the 
present time, owing to a considerable increase in the mileage run, 
they are very short of stock. 

The returns showing the details of expenditure are still shown in 
a method peculiarly its own, which prevents any use being made of 
the figures for comparative purposes, and in view of the fact that 
all the other railways in the Australian states have adopted a 
uniform system of classifying the expenditure, it appears strange 
that New Zealand adopts a method that is not in vogue by any 
other railway in the world. 

A summary of the leading features are given below, with the 
figures for the previous year for comparison :— 

Year ending 


Year ending 
March 31st, 


March 31st, 








1900. 

Capital cost of lines open .. .. € 16,703,887 .. 
Average cost per mile open... ..  £ 7,939 ar 
Total miles open for traffic .... 2,104 ee 
Average miles open for the year 2,008} . 
Gross earnings .. oo ce co & 1,688,001 .. 
Working expenses .. .. .. « & 1,052,358 .. 
eee 571,533 .. 
Working expenses to earnings, per 

cemt, .. .. «ee os ee cf os 64-80 
Earnings per average mile .. .. £ i74 ° 
Working expenses per average mile £ 501 . 
Net earnings per average mile x _ a — 
Gross earnings per train mile a 7s. 9d. +. 7, fd. 
Working expenses per train mile ., 5s. Ojd. 4s, 10}d. 
Net earnings per trainmile.. .. .. — oe 
Profit to capital invested, per cent. .. 3-42 ee 3-45 
Passenger journeys (exclusive of sea- 

son tickets), number .. .. .. 5,468,284 6,243, 50% 
Goods, tonnage... .. ss ee ee 3,127,874 3,339,687 


121,644 


123,842 
4,620,971 


Live-stock, tonnage os 08) as ve ee 
m 4,187,893 .. 


Train mileage oe. 08 be” ae 


Investigations are being made with a view to equipping and run- 
ning the suburban trains both at Brisbane and Melbourne electri- 
cally. In the former case it is proposed to obtain part of the power 
required from the Brisbane Tramways Company, and the erection of 
a power station at Nudgee for the remainder. 

In Melbourne it is suggested that a trial should be made on three 
suburban lines, viz.:—Port Melbourne, St. Kilda, and Collingwood. 
A lot of expert evidence has recently been given over the project. 
Mr. A. Haussegger, the electrical engineer of Ganz and Co., Buda 
Pesth, is at present in Melbourne, and has been giving evidence on 
the subject. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Pen nsylran ta Railroad Tunnel at New York.—The New York 
terminus of the Pennsylvania Railroad is on the west bank of the 
Hudson River, opposite the city, passengers and luggage being 
carried across to and from three or four points on the east shore 
by large double-deck twin-screw ferryboats. A bridge across the 
river and a great terminal station in New York for the use of all 
the railways now terminating on the west bank, has long been 
proposed, but the railways have not regarded the scheme with 
much enthusiasm and there has beena difficulty in harmonising the 
various interests. The Pennsylvania Railroad has now struck out 
a line for itself, and has declared its intention of building a tunnel 
under the Hudson River, and establishing a great passenger station 
at Thirty-third-street and Seventh-avenue. Beyond this station 
the tunnel will continue across the city and under the East River 
to Long Island, connecting with the now isolated Long Island Rail- 
road system, which is owned by the Pennsylvania Railroad. Under 
the Hudson River there will be two single track tubular tunnels, 
while under the East River there will be four of these tubes. The 
passenger station will be 800ft. by 500ft., with six large lifts. The 
depth will be such that the lines will not be any obstruction to 
future extensions of the local underground railway systems. The 
line will be operated by electric locomotives, which will pick up 
the trains about ten miles west of the river and bring them through 
to the city terminus. The details of the tunnel construction have 
not yet been announced, but it will be built on a new system 
devised by the consulting engineers to the company, which is 
reported to consist of steel tubes sunk deep in the mud bottom, 
and supported by masonry piers extending to the rock. An 
auxiliary company has been organised to build the new extension. 

New Ottawa bridge.—A new bridge has been built over the 
Ottawa River, in Canada, to connect the cities of Ottawa, in 
Ontario, and Hull, in Quebec. The north approach comprises a 
plate girder viaduct and two truss spans, while the north approach 
consists of two plate girder spans. The bridge proper consists of a 
pin-connected through-truss cantilever, 1053ft. 9in. long. This 
has two shore arms 247ft.. long, and a channel span 555ft. 9in. long. 
The channel arms of the cantilevers are 123ft. 6in. long, and they 
support a suspended centre span 308ft. 9in. long. The floor is 
45ft. above water-line. The trusses are 24ft. apart between 
centres, and are 90ft. deep over the piers and 45ft. at the ends. 
The floor is 67ft. wide. Between the trusses is a single line for the 
Ottawa and Gatineau Valley Railway, witha footwalk on each side. 
The floor extends 21ft. 6in. beyond the trusses, carrying an electric 
tramway and a 13ft. roadway. The piers do not reach to within 
29ft. of the floor, the bottom booms of the trusses inclining down- 
ward to rest bn the piers. The bridge is proportioned for the 
following loading :—On the railway line, two 80-ton locomotives 
coupled together, with the centres of their respective sets of 
drivers 60ft. apart, and each set having four axle loads of 18 tons, 
44ft. apart, followed by a train load of 14 tons per lineal foot. On 
each roadway, 40 lb. per square foot for stresses on trusses, and a 
12-ton steam roller for stresses in the floor system. On each foot- 
walk, 20 lb. per square foot for truss stresses, and 70 lb. for floor 
stresses. The wind pressure was taken as 30 lb. per square foot on 
all vertical surfaces, and on a moving train 10ft. high, the stresses 
from the latter being provided for wholly in the lateral bracing of 
the lower booms. 

Steam and hydraulic electric plant.—The Electric Railway and 
Development Company, of Richmond, U.S.A., has built a complete 
hydraulic-power plant, and also a complete steam plant, either of 
which will drive the electric generating plant supplying current 
for lighting, electric tramways, the locomotive works, the ship- 
building yards, and other industries. The power mains are 
14 miles long, laid in Edison tubes, in the main streets. The dam 
is of concrete, 1700ft. long, 5ft. to 8ft. high, and 74ft. wide on top. 
From this a canal half a mile long leads to the power-house. To 
store water in dry weather there is an adjustable crest to the dam, 
consisting of hinged gates between concrete piers 40ft. apart. A 
bridge runs across the piers, and along this travels an electric 
motor for operating the gates. The power-house is of concrete, 





and here the total available fall is 25ft. There are eleven power 


units of 1000 horse-power. The turbines are under the boiler-room 

and are of the submerged horizontal type. The generators are of 
760 kilowatts, direct-current, 550 volt, multi-polar, running at 
110 revolutions. Fly-wheels of 40 tons weight are mounted on the 
armature shaft, and run whether the plant is driven by steam or 
water power, The engines are vertical steeple compounds, with 
oe 20in. and 40in. diameter, and 42in. stroke. They have 
the Reynolds-Corliss valve gear, driven by two excentrics, and the 
exhaust valves are operated independently. The engines are rated 
at 800 horse-power for economical work, with a maximum capacity of 
1500 horse-power. Two Worthington syphon condensers are used 

one during high water, and the other during low water on the 
river. Steam is supplied by twelve Babcock and Wilcox water. 
tube boilers of 500 horse-power, arranged in pairs, and having an 
overload capacity of 50 per cent. The steam pressure is 150 Ib, 

Preumatic parcels delivery system.—A 10in. pipe line about 
44 miles long has recently been established in Boston, U.S.A., for 
the carriage of parcels by the pneumatic system. Cast iron pipe 
is used, with turned and bored joints, curves and bends are special 
castings, 10fin. by 10in. in section, and great care was taken in 
laying the pipe. The line is operated in two or three sections, 
each of which has a double line of pipe for traffic in both directions, 
The carrier is cylindrical, 9in. diameter and 30in. long, with heads 
9%in diameter ; on each head are lugs for the attachment of five 
small wheels, which are drop-forgings of open-hearth steel, case- 
hardened on the treads. These will last for runs of 8000 to 10,000 
miles. The door is in the side, 26in. long. As there is no tight 
packing, the pipe had not to be reamed or bored out, thus effect- 
ing great economy over the pneumatic —_ used for carrying 
mails. The compressed air is furnished by belt-driven duplex 
Rand compressors, having cylinders 24in. by 12in. They are 
driven by three-phase alternating-current motors of the internal 
resisting type, 550 volts. The use of alternating-current motors 
was adopted on account of the constant speed and the absence of 
commutators, At every station is a compressor for each outward 
line from that station. The air entering from the pipe is led to a 
large tank, open to the atmosphere, and partly filled with calcium 
chloride. The intake pipe of the compressor 1s connected to this 
tank, so that the air drawn in for compression is dried by passing 
over the chloride. The use of the return air effects a te vam 
saving in chemicals. Parcels are collected by wagons and taken to 
the main station, to be sorted and packed intocarriers. On arrival 
at the other stations the carriers are unpacked, and the parcels 
turned over to other wagons for delivery. 

Railway carriage works.—The new works of the Niles Car Manu- 
facturing Company, at Niles, U.S.A., occupy fifteen acres of ground, 
and the buildings have a floor area of seven acres. They will build 
railway and tramway cars of all kinds. All the buildings are 
202ft. long. The first building is 90ft. wide, and contains the 
offices, machine shop, blacksmith shop, wood drying kiln and dry 
room, and the power-house. Adjoining this is the wood mill and 
cabinet working shop, 120ft. wide, two storeys high ; separated 
from this by a yard is the erecting shop, 130ft. wide, with capacity 
for twenty-six passenger carriages, forty long electric cars as used 
on country lines, or sixty-five ordinary tramears. Another yard 
separates this from the finishing shop, 130ft. wide, and this yard 
has a 200-ton electric transfer table long enough to carry an d0ft. 
carriage. The finishing shop has twenty-four are lamps of 2000 
candle-power suspended from overhead runways, so that they 
may be shifted as required. The wood mill has a complete blower 
apparatus for collecting all shavings and dust from the machines 
and conveying them to the boiler room. The dry kiln can take 
75,000ft. of timber, and has the Murphy glass sides, while the 
drying-room will hold 500,000ft., and the outside storage 
yards will hold 2,000,000ft. of timber. The machine shop 
has its own 75 horse-power engine. The power-house contains a 
250 horse-power Corliss engine, with rope transmission to the wood 
mill. A direct-connected Westinghouse dynamo supplies current 
for sixty-five arc lamps, 1000 incandescent lamps, the transfer 
tables, and the larger machine tools. An air compressor also 
supplies air for the pneumatic tools and hoists. There are three 
100 horse-power boilers. The shops are heated by steam. They 
are so arranged that all raw materials are delivered at one side 
and gradually pass straight on through the shops, the finished 
carriages being delivered at the opposite end. 

Water power development.—A feature of engineering enterprise in 
the United States is the great extent to which natural water powers 
are being developed and used to generate electric current which is 
transmitted te long distances for power, tramway, and lighting 
purposes, and also utilised by manufacturing industries established 
in the neighbourhood of the power plants. One of the latest of 
these projects is for the development of the power of the Des 
Moines rapids in the Upper Mississippi River, near Keokuk. A 
navigation canal with locks has already been built by the Govern- 
ment on the west side, and the power canal is therefore to be 
built on the east side. As the river is here in a rocky gorge } mile 
wide, the natural shore will form the east side of the canal, and 
the river bed excavated to the required depth, a masonry wall 
forming the west or river side of the canal. At the head of the 
canal a concrete dam 10ft. high and 6000ft. long will extend across 
the river to conserve the low-water flow. The canal will be five 
miles long, 335ft. wide on the bottom and 20ft. deep, carrying 
20,000 cubie feet per second when the water is level with the top 
of the dam. At the lower end will be a basin closed by a wall or 
dam forming the lower part of the power-house, but in this wall 
will be a ‘* bear-trap ” dam of variable height, 100ft. long, to sluice 
off ice, &c., or to empty the canal, when the head is closed by 
gates. As the head at the turbines varies from 18ft. to 27ft., a 
special arrangement of power plant had to be designed to ensure 
steady running of the dynamos. Each power unit will have eight 
turbines on a horizontal shaft. With minimum head, two units will 
be belted to each dynamo of 1500 kilowatts ; while at maximum 
head each dynamo will be directly connected to a single unit, 








THE INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION 
or StupENTS.—The third general meeting of the present session 
of this body was held in the Institution Rooms, Bath-street, 
Glasgow, on the 13th inst., the president, Mr. C. C. Lindsay, in 
the chair, when Mr. T. Lindsay Galloway, A.M. Inst, C.E., read a 
paper on the ‘Campbeltown Colliery and Light Railway.” The 
author described the machinery for winding, haulage under 
ground, pumping, and ventilation, and dwelt more particularly on 
the transmission of power from the surface to the interior of the 
mine by means of compressed air. In the author’s opinion com- 
pressed air would be an ideal medium for mining operations were 
it not, unfortunately, attended with considerable waste. The loss 
chiefly occurs in the process of compression and expansion, Ths 
heat produced during compression, the author said, becomes dissi- 
pated long before the air reaches the motor, and a difficulty occure 
at the motor due to the intense degree of cold which is produced 
when the air is expanded. The first difficulty can be partially 
overcome by compressing the air in several stages, with thorough 
cooling between them, and the other difficulty by the inverse pro- 
cess of expanding the air by stages with intermediate heating. 
In the colliery in question complication was avoided by — 
air compressed in one stage to only two or three atmospheres, anc 
this has given good results so far. The author described the two 
compressors and the four duplex pumps, which, along with a small 
hauling engine in the interior of the mine, are worked b compressed 
air. The light railway, between the colliery and Campbeltown, was 
next Seontted, the author mentioning thatfor eighty or ninety years 
coal was transferred from the pit to Campbeltown by a canal, 
which the light railway of 2ft. 3in. gauge had superseded along 
the same route. After describing the wagons and locomotives, 
&c., in use, the author concluded by giving some details of the 
cost of constructing and working the line, and an interesting dis- 
cussion followed 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


DELIVERIES are beginning to arrive of iron and steel under contracts 
entered into at the quarterly meetings, and engineers are nary 
for them, as stocks were low, and there is a fair amount of wor 
under execution and on order, necessitating material being con- 
yeniently at hand. A good deal of unmarked bar iron has been 
ordered, although the quotation of 5s, last Thursday, which 
made the new Association price £6 15s., is declared by makers to 
be little more than nominal, seeing that selling rates were already 
a good deal below the official quotation, yet consumers are 
naturally expecting some further concessions when orders are 
placed, and in many instances some additional consideration in 
buvers’ favour is becoming operative. Bargains have been struck 
at £6 to £6 10s., and some of the nut makers are reported to have 
made arrangements for deliveries of material, not of superior 
quality, but good enough for their purpose, at as low as £515s. 
Good merchant bars are £6 10s. to £6 12s, 6d., delivered by 
canal to district works. Belgian bars can, it is understood, 
be secured at £5 17s. 6d., delivered Birmingham, but as 
to whether they equal the English article in quality definite infor- 
mation is lacking. There is, however, still a considerable amount 
of continental iron being offered, German steel plating bars being 
offered by agents at £4 17s. 6d. to £5, and billets at £4 7s. 6d. to 
£4 12s. 6d., which figures are slightly higher than a month ago, 
since the German surplus of available material for export is 
believed to be less abundant. The surplus production of German 
and Belgian works is therefore hardly so much in evidence in the 
satiated as was the case a few weeks back, but it has by no means 
altogether disappeared. Local engineers appear inclined to favour 
British material wherever practicable, and there is reason to 
believe that the cause of continental iron and steel producers, so 
far as British custom is concerned, has been somewhat hindered 
by the attitude adopted by certain sections of German public 
opinion towards the English policy with regard to the South 
African war. There is, indeed, reason to believe that in 
consequence of this matter orders for iron and steel have 
come to Midland firms which otherwise would have been 
placed in Germany. It was pointed out at the meeting 
at which unmarked bars were last week reduced, that bar 
iron had fallen in Lancashire, Shropshire, and the northern dis- 
tricts by as much as 10s. a ton during the past three months, 
largely owing to foreign competition, and that it was chiefly this 
last fact which had made it imperative for members of the Un- 
marked Bar Association to sell at less than the official quotation. 
Some of the members were against lowering the quotation, on the 
ground that this competition was only temporary, but eventually 
the majority deemed it wise to bring the official basis somewhat 
nearer to actual selling rates, and the result was, as above inti- 
mated, namely, a 5s, reduction. 

The galvanisers continue to quote £11 f.o.b. Liverpool for 24 
gauge in galvanised sheets, and the cheerful view which they take 
of the general situation, as referred to in my last letter, is 
strengthened by expectations of the early settlement of the 
dispute between Argentina and Chili, now that it has been referred 
to the arbitration of Great Britain, which settlement would 
probably improve the South American demand. With regard to 
black sheets, demand is better from the galvanisers than for 
working-up purposes, and prices are about 15s. lower than three 
months ago, to-day’s quotation for doubles being £7 5s. to 
£7 12s. 6d., as against £8 to £8 10s. last autumn, Gas strip 
continues in pretty good call at £6 12s. 6d. to £6 15s. 

With reference to the question of permanently raising the level 
of average selling prices by the inclusion of better classes of iron, 
to which matter I referred in a recent letter, this subject has been 
advanced a stage further, as it has been under the consideration of 
the sub-committee of the Midland Iron and Steel Wages Board. 
They had before them the resolutions proposed by the operative 
section for revising the sliding-scale arrangement. Sir Benjamin 
Hingley presided, and the views of the men were represented, as 
usual, by Mr. Ancott, the operatives’ secretary. For years past 
it has been found difficult to establish any basis which would 
always work in uniformity with the North of England scale, and 
which at the same time would give the recognised 6d. per ton to 
the Midland operatives, as a set-off to the Northern “extras.” In 
order to cover the difference between the two districts, the Midland 
Board gave at one time a premium of 1s. 9d. upon the average 
realised selling price, but this was found to give Northern firms a 
considerable Fcc in productive costs, and it consequently 
enabled the North of England to quote lower than the Midland for 
any contracts that happened to-be in the market; therefore 
the premium was reduced to 1s. 6d, This is in operation at the 
present time, but the Midland men consider that it is not sufficient, 
and they have suggested another way out of the difficulty, namely, 
the raising of the wage by including charcoal iron and galvanised 
iron in the descriptions of iron upon which the bi-monthly ascer- 
tainments are made. The committee will report to the next 
meeting of the Wages Board on the 30th inst., and it is considered 
— that the men’s request for this inclusion may be complied 
with, 

A brisk business appears to have sprung up again in pig iron 
after quite a deadlock for some time past between buyers and 
sellers. Both sides seem to think it time that the hand-to-mouth 
methods of late followed shall give place to a policy more in accord- 
ance with the requirements of the district, and the result is that 
some good orders have been given out, particularly by engineers 
and heavy ironfounders who require supplies for casting purposes. 
Concurrently, however, with the revived business, prices seem to 
have once more become elastic, and all sorts of figures are talked 
about as having been the basis of transactions. Business has taken 
place in some cases at 42s. 6d. to 44s, in Staffordshire cinder pig 
for forge sorts, and 2s. 6d. extra for foundry, whilst ordinary part- 
mine has changed hands in some cases at 45s. to 47s. 6d. for forge, 
and 2s, 6d. to 5s, extra for foundry. There has been some move- 
ment in better classes of part-mine at 52s. 6d. for forge and 55s. 
for foundry. 

Employment is regular in rolling stock construction, and also at 
the various ammunition works. Bridge and roofing firms have 
some good Government orders on hand ; and so have one or two 
of the marine engine firms, The experimental line at Wolverhamp- 
ton, upon the Lorain Steel Company's surface-contact system of 
electric tramways, has been inspected by the Board of Trade, and 
it is understood that a certificate will be granted, in which case the 
remainder of the 11-mile contract will be gone on with. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Manchester.—For the most part the situation throughout the iron 
and steel trades of this district remains unsatisfactory. If there 
is any improvement it is chiefly a result of the continued harden- 
ing in Middlesbrough iron—which I have previously anticipated as 
being more than probable with the restricted production due to 
the blowing out of furnaces for reconstruction. Apart, however, 
from this, pig iron prices are not more than steady at late rates, 
although underselling is perhaps less in evidence than it has been 
recently, The outlook as regards finished material, both iron and 
steel, remains discouraging. The cost of production stands in the 
way of any further material reduction in prices, and manufacturers 
perforce are holding on to their list basis rates, but in the open 
market underselling goes on, and what small business is to be 
secured is competed for at extremely low-cut figures. 

The Manchester Iron ’Change meeting on Tuesday brought 


together a fairly good attendance, and in pig iron moderate trans- 
actions are reported to have been put through, the stiffening in 
North-country brands probably bringing a few buyers on the market 
who have been holding back in the hope of lower prices. Lanca- 
shire makers still quote on the basis of 57s. 6d., less 24, for No. 3 
foundry delivered Manchester, but this figure is difficult to get, 
and they are not booking much in the way of new orders. Lincoln- 
shire list rates for No. 3 foundry remain 49s. 6d. net, Manchester, 
and on the small quantities for prompt delivery they have to sell 
they are able to hold to this figure, but merchants in some instances 
have been free forward sellers at quite 1s. under makers’ list rates. 
The slackness in the finished iron trade is necessarily lessening 
requirements for forge qualities, and unless there is to be some 
advance in foundry numbers it would seem to be questionable 
whether forge iron can for long maintain its present price, which, 
for Lincolnshire, is on the same basis as foundry. Forge—Lanca- 
shire—is quoted 51s. 6d., less 24, and Lincolnshire 50s. 2d. net, 
delivered Warrington. 

Middlesbrough brands continue to tend upwards, warrants being 
about 1s. 6d. higher, as compared with the quotations of a few 
weeks back. For good named brands makers are now quoting 
53s. 4d. net, and ordinary foundry qualities could scarcely be 
bought in the open market under 52s. 7d. to 52s, 10d. net, by rail 
Manchester. Scotchironis also stronger. It is, however, scarcely 
possible to give prompt delivery quotations for Glengarnock, as 
there is absolutely none of this brand at the Manchester docks, 
and little or nothing just now coming forward. For delivery over 
the next three months quotations are about 59s. 6d., with Eglinton 
to be bought about 57s. net. 

Finished iron makers are securing only a very limited weight of 
new business, and some of the forges are scarcely running more 
than half-time. With the present cost of production, there is no 
margin for reducing prices, and it has been decided to maintain 
the list basis for Lancashire bars at £6 10s. Under this figure is, 
however, being taken ; makers outside the Association are sellers 
at £6 7s. 6d., with speculative merchants in some cases as low as 
£6 5s. Sheets are weak at about £8. For hoops, Association list 
rates are unchanged at £7 2s. 6d. random to £7 7s. 6d. special 
cut lengths, delivered here, and 2s. 6d. less for shipment. The 
lessening keenness of Belgian competition in both finished iron and 
steel is a factor that may possibly have some effect on the market ; 
makers are, at any rate, anticipating that trade will not be so 
severely cut up by continental low prices as it has been. 

In black goods nut and bolt makers are doing moderately well, 
with prices about steady, but bright work continues exceedingly 
quiet. 

The steel trade shows no appreciable improvement. For hema- 
tites the demand is slow, and prices weak, although without 
quotable change, at about 65s. to 65s. 6d., less 24, for No. 3 
foundry, delivered here. Local-made steel billets are still quoted 
£4 15s. net Warrington, and £4 16s. 3d. Manchester. Steel bars 
are easier, and could be bought from £6 5s. to £6 10s., anything 
approaching £6 12s, 6d. being now only got in special cases. 
Common steel plates are nominally £6 12s. 6d. Steel boiler plate 
makers hold firmly to the Association list basis of £7 10s., less 25. 
In the open market under £7 is reported to have been taken, and 
£7 5s. has been not at all an uncommon figure, but how these low 
sellers will be able to cover would seem to be a question of very 
considerable doubt. 

The reports I receive of the position in the engineering trades 
continue discouraging as to new work in prospect, whilst there are 
indications of steadily increasing slackness in some directions. The 
electrical and other allied branches and the locomotive building 
trade are maintaining the exceptional activity that has characterised 
these departments for a considerable time past. Machine tool 
makers and boilermakers are generally well engaged on orders in 
hand, but new work is not only small in quantity, but procurable 
only at extremely low and barely remunerative prices. General 
engineers continue not more than moderately employed, except 
that builders of modern electrically-driven shop cranes are fairly 
off for orders, and the textile machine trades remain without 
| improvement. 
| The returns that have just been issued by the engineering trade 
| unions show generally a further increase of unemployed members, 
| which is considerably higher than the general average for some 
time past, but in view of the disorganisation of operations caused 
by the recent holidays, the position is not quite so unsatisfactory as 
would otherwise appear. The Amalgamated Society of Engineers 
has now over 44 per cent. of the total membership on donation, 
whilst locally the proportion is about 5 per cent., and the delegate 
for the district reports that the number of holiday suspensions has 
been considerably greater than in the last three or four years. On the 
whole, however, he thinks the members can congratulate themselves 
on the absence of friction with the employers, the little differences 
that have arisen having for the most part been adjusted through the 
medium of the district committee. The Steam Engine Makers’ 
Society is still in a fairly satisfactory position as to its unemployed 
list, there being only 14 per cent. on donation, but the United 
Machine Workers’ Association has now 5 per cent. in receipt of 
support throughout the society, and 44 per cent. locally, with only 
one of the Lancashire branches reporting trade as “‘ good,” the 
bulk returning it as “fair,” and many as ‘‘ bad” or “dull.” 

The annual report of the Manchester Association of Engineers, 
which was adopted at their meeting on Saturday, is of a very 
satisfactory character. The membership has increased from 470 
to 500, the present roll including 27 life honorary, 196 honorary, 
and 277 ordinary members. The financial statement shows a 
balance to the credit of the Association of £5102, as against £4790 
at the close of 1900, representing a surplus of £312 on the year’s 
working. The number of superannuants has increased from six to 
seven, and the balance to the credit of the superannuation account 
is now £3500. 

An interesting discussion took place at a meeting of the Man- 
chester Geological Society, held on Tuesday, on the best means of 

wreventing accidents by falls of roof and sides. Mr. D. H. F. 

athews, H.M. Inspector of Mines, remarked that there had been 
a discussion between managers and inspectors, the result of which 
he thought would be that there would be systematic propping in 
future. Mr. Millington mentioned that the mine agents, inspectors, 
and owners in the districts of West La hi ~~ I hire, 
and Cheshire, had agreed upon rules as to systematic timbering, 
and no doubt the Home-office would insist upon this. Mr. 
Ollerenshaw agreed that systematic timbering tended to safety, 
but added that it was as to the distances at which the props 
should be set that differences of opinion chiefly arose. 

Business in the coal trade is moving on steadily. Pits are 
running full time, and the output is moving away, with prices well 
maintained at late rates. The better qualities of round coal are in 
fairly brisk demand for house-fire purposes, and firm at the full 
list quotations. The lower descriptions also still meet with a ready 
sale, but supplies are ample to meet requirements, and for steam 
and forge purposes prices, although without quotable change, are 
perhaps not quite so strong, 9s. — more nearly a general 
ge figure, with 9s, 6d. quoted for some special sorts at 
the pit. 

For engine fuel a fairly active demand continues the general 
report, and it is exceptional where coalowners have any difficulty 
in moving away the better qualities of slack at late rates. There 
are, however, rather more plentiful supplies on the market, chiefly 
in the medium and common sorts. At the pit mouth the better 
qualities of Lancashire slack fetch 7s., with special sorts up to 
7s. 6d., and common slacks are to be bought from 5s. 3d. and 
5s. 6d, upwards, and forward contracts have been accepted at 
under these figures. Common slack from outside districts still 
comes on the market at low competing prices, which, of course, 
tends to keep down local quotations, but there is not the exces- 
sively keen competition which was go noticeable a feature a couple 
of months back. .- 

The shipping trade continues brisk, with rather better prices 
still obtained, medium sorts of steam’ coal not being quoted under 














10s. 6d. to 10s. 9d., and best qualities fetching 11s. to 11s. 3d. per 
ton, delivered at the ports on the Mersey. 

For coke a generally steady demand is being kept up, and prices 
are maintained at about 22s. to 24s. for the best Lancashire 
foundry, and 13s, to 14s. best washed Lancashire furnace cokes at 
the ovens, 

Barrow.—The position in the hematite pig iron trade remains 
unchanged. The business done during the week has not been on 
a large scale, but the position of makers is very firm and steady, 
as most of them are very fully employed, and they are still quoting 
58s. 6d. to 60s. per ton for mixed Bessemer numbers, net f.o.b. 
Warrant iron has been idle, but stocks have been decreased since 
the beginning of the year by 1099 tons, and now total up only to 
the small figure of 13,847 tons. Warrant sellers are at 56s. per 
ton net cash sellers, 14d. less buyers, and stocks are generally very 
firmly held. There are 37 furnaces in blast, compared with 33 in 
the corresponding week of last year. One of the furnaces in blast 
is employed on spiegeleisen. The prospects in the iron trade are 
thought to be much better than of late. 

Iron ore is in fairly steady demand for good average sorts, which 
are quoted at 11s. 6d. per ton net at mines, but there is still a very 
good business in Spanish sorts, which are quoted, delivered at 
West Coast ports, at 15s, per ton. 

The discovery of a new deposit of very valuable iron ore is 
reported at Ronhead farm, in the royalty worked by Messrs. 
Kennedy Brothers, near Barrow. The Ronhead mines are at 
present about the most productive mines in the Furness district. 
The new find has disclosed the existence of a bed of metal of 
upwards cf 60ft. thick, the bottom not having been yet reached. 

is metal lies within 90ft. of the surface, and its quality is 
reported to be equal to the best Hodbarrow. Explorations are 
being made with a view of determining the extent of the new 
find, and it is generally believed that it will turn out one of the 
most valuable discoveries made for many years past. 

Steel makers are very fairly employed, and orders are, generally 
speaking, well held. Prices are very steady. 

Shipbuilders are quiet, but are busy quoting for new work. The 
first of the new submarines built at Barrow for the Admiralty had 
her first trial this week in the Barrow docks. She was successfully 
—— by means of her own gasoline engines. She will forth- 
with proceed to her deep-water trials. 

The export shipping trade is quiet. During last week the ship- 
ments of iron represented 6263 tons, and steel 4513 tons, as com- 
pared with 9290 tons of iron, and 6741 tons of steel, a decrease in 
iron of 3028 tons, and in steel a decrease of 2228 tons. This year 
the shipments of iron have been 16,048 tons, and 23,771 tons of 
steel, as compared with 16,539 tons of iron, and 21,169 tons of 
steel, a decline in iron of 491 tons, and in steel an increase on the 
year of 2602 tons. 

The coal and coke trades are quiet, and business is not likely to 
improve at present, prices being firm at old rates, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE pits in the South Yorkshire district are working full time, 
and there has been a heavy output both of manufacturing and 
domestic fuel. Although there is a lessened demand for all kinds 
of coal, full employment has been found, in order to bring stocks, 
which were depleted during the holidays, up to their normal level. 
House coal maintains its previous value, and the change to cold 
weather will tend to stiffen prices. London and the Eastern 
Counties are taking heavy tonnages. Best Silkstones are selling at 
14s. per ton, and in some cases as much as 15s. per ton has been 
paid ; secondary qualities up to 13s. 6d. ; Barnsley house, 12s. 6d. 
to 13s. per ton; nuts, from 11s. per ton. 

The steam coal trade is very quiet, the weight sent to Hull for 
shipment continuing to decline, with little prospect of an early im- 
provement. Barnsley hards fetch 9s. 3d. to 10s. 3d. per ton. Gas 
coal is still in fair request, prices remaining firm. There is a 
moderate call for manufacturing fuel, but owners experience no 
difficulty in meeting the demand, and although prices remain un- 
changed, the tendency is downward. Coke keeps quiet. 

There are indications of some improvement in the steel trade, 
though these at present are not very pronounced. In the smaller 
establishments, where trade is mainly on country account, the 
year has opened fairly well. 

There is a steady increase in the demand for South Africa, 
private advices received by manufacturers all giving hopes of a 
much earlier termination of hostilities than are afforded by news- 
paper reports. In fact, wherever one turns, in nearly all industries, 
manufacturers are confidently expecting the close of the Boer 
campaign to mean the beginning of permanent improvement. 
Even boilermakers, who are usually the last to complain, are looking 
forward with hope to a settlement, without which, they state, their 
prospects are not at all brilliant. Firms engaged in colliery plant 
and mining accessones generally are doing an average business, in 
spite of the change between the condition of the coal industry now 
and what it was a year ago. 

The best orders at present being received from a distance come 
from South Africa, where the merchants are evidently confident 
that business will soon resume its usual channels. New hotels are 
being built, old hotels extended, and further facilities afforded in 
almost every direction for working the new territories under 
British conditions, Several of our cutlery and silver houses report 
excellent orders on South African account, and in the letters 
which accompany these orders statements are given which show 
that the value of land and property in the coast towns and other 
likely places is rapidly increasing. All these circumstances point 
to hope of early trading on a greatly extended scale. 

The various trades unions in the city have been severely exercised 
over the articles in the 7imes, under the title, ‘‘The Crisis in 
British Industry.” At the ordinary monthly meeting of the 
Federated Trades Council, the president, Alderman Charles 
Hobson, J.P., declared that the answer to these statements must 
come from the official representatives of the trade union, and that 
it would come at the proper time. This reply did not satisfy the 
other tradeunion secretaries, who thought that instant action ought 
to be taken to reply to the Times’ statements. It was pointed out 
that Alderman Hobson’s own trade, Britannia metal, was more 
seriously attacked than the others, and his colleagues expressed 
surprise that he should be content to be silent under the — 
made against that industry. Alderman Hobson’s idea, no doubt, 
is that the Parliamentary Committee of the Trade Congress should 
make the reply, but trade unionists generally, as represented by 
their officials, prefer that an answer should be given at once, more 
especially as the statements in the Times have been reproduced 
locally, and vigorously commented upon by the leading Yorkshire 
and other papers, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


So far as Cleveland pig iron is concerned, the situation since the 
year opened has been satisfactory, a large business being done at 
improved prices, and if the demand and prices continued to pro- 
gress in the same ratio there is little doubt that 1902 would be as 
favourable a year as 1899 was. The causes for the improvement 
appear to be the sanguine reports from the United States, the un- 
expectedly good shipments that are being made this month, and 
the decrease in stocks which is reported. Consumers have been 
holding back so long that they have got short of iron, and directly 
the upward tendency showed itself in values a general desire was 
manifested to secure supplies. Not only has there been this month 
a good deal of buying for early delivery, but consumers have been 


al aon. epi 








76 


THE ENGINEER 


Jan. 17, 1902. 








giving out orders for forward execution. The demand likewise has 
een from continental as well as home consumers. It was not 
expected that the former would be buying till next month, and 
then that they would want very little this year. Furthermore, the 
market is improved by the cessation of Canadian competition in 
Scotland. Altogether, about 60,000 tons has been received there, 
but a better market can now be found for the iron in the United 
States, and no more is coming into the Clyde. This will doubtless 
lead toa larger demand from Scotland for Cleveland iron. 
There has within the last few days been an inquiry from 
the United States for 12,000 tons of Cleveland pig iron to be 
delivered over the current half-year, but it has not fed to business, 
the quotation being conside: too high. All fear of American 
competition has for the present subsided, and it is considered that 
it is not improbable that Cleveland iron may in the spring be once 
more sent across the Atlantic. 

The price of No. 3 Cleveland G.M.B. pig iron was put up to 
44s, 3d. per ton on Tuesday, a rise of 1s. per ton on the minimum 
of December, which was the minimum of the year, and that price 
was readily realised, while more was asked for forward delivery. 
But on Wednesday there was some reaction in the warrant market, 
as holders were selling out to secure profits, and this brought No. 3 
back to 44s. No. 1 has been raised to 45s. 9d., No. 4 foundry to 
43s. 9d., grey forge to 43s. 6d., mottled to 43s., and white to 
42s. 9d. The situation is likely to be a little less intolerable for 
Cleveland pig iron makers, as they will be able to get the cost of 
production down somewhat, seeing that there is at last some easing 
in the price of coke, and wages at the furnaces and mines are 
being reduced, as are also railway rates for ironmaking materials. 
But even yet it would not be easy to find a producer who can make 
No. 3 profitably at 44s. 

Makers of hematite pig iron are now having their bad time, the 

demand has slackened and prices are falling, as competition with 
Cumberland makers has become uncommonly keen, because the 
latter have increased their production, and with it their stocks 
also. The Normanby Ironworks Company, Limited. Middles- 
brough, have re-started one of their furnaces, and now have three 
furnaces in operation, all producing hematite pig iron, out of four 
erected. Mixed numbers of East Coast hematite pig iron can now 
be bought at 56s. 6d. per ton, this being 3s. 6d. per ton below the 
rate which ruled for the greater part of the last half-year. Rubio 
ore has been reduced to lds. per ton delivered at wharf on Tees or 
Tyne, and the rate of freight has never been lower than it is at 
present. 
_ The Cleveland mine owners have this week claimed from the 
ironstone miners a reduction of 1-9 per cent. in wages; but at a 
conference held on Tuesday at Middlesbrough with the repre- 
sentatives of the men, the employers intimated that they would 
be content with 1} per cent. uction, if the men agreed to it 
before the close of this week ; otherwise they would have to 
reconsider their position. 

The shipments of pig iron from the Cleveland district this 
month are on a much better scale than was looked for, and this is 
not without its effect upon the market. 

The demand for finished iron and steel falls off, and prices are 
moving downwards in most branches. Thus steel plates, which 
were reduced in value less than a month ago, have n further 
reduced 5s. per ton, and iron plates have gone down 7s. 6d., so 
that steel ship plates can now be had at £5 12s. 6d., and iron shi 
plates at £6, both less 24 per cent. Steel ship angles have declin 
in value to £5 10s., and iron ship angles to £5 15s., less 24 per cent. 
It is evident that their order books are less satisfactorily lined with 
contracts than they have been for several years. Shipbuilders are 
buying very sparingly, partly because they are not very well off 
for work, and partly because they wait for further reductions in 
prices of materials. When it is borne in mind that so many vessels 
are laid up—there are forty in the Tyne alone, or more than have 
been reported there since 1886—it cannot be expected that orders 
for new steamers will be numerous, more especially when freights 
are so very low. The tendency is downwards in the price of iron 
bars, but quotations are still maintained at £6 5s., less 24 per cent., 
which has ruled for more than half a year. Heavy steel rails are 
at £5 10s., cast iron railway chairs at £3 7s. 6d., and steel railway 
sleepers £6 5s., all net at works. 

We hear that Mr. Fenwick Stobart, of Fence Houses, has been 
elected a director of the North-Eastern Railway Company, in 
place of the late Sir James Laing. 

The coal trade shows less activity than before the holidays, and 
there is a much-needed easing of prices, which will be welcome to 
the consumers who have not been able to secure rates for their 
produce commensurate with those which they had to give for fuel. 
The downward movement appears to have been started in a 
great measure by the uncertainty that has existed on the subject 
of the coal tax. There had sprung up an idea that the present 
export duty of 1s. per ton would be increased by the Chan- 
cellor of the Exchequer, and this had the effect of preventing 
the transaction of business, and quite unsettled the market. 
It is now regarded as unlikely that any increase of the tax 
will be made, but traders wait for some authoritative pro- 
nouncement on the subject. All prices are weaker than they 
were before the holidays, but bunker coals have fallen off the 
most in value ; but both they and other descriptions have been too 
high, and shipowners having to accept such low freights could not 
pay them and run their steamers ata profit. The laying up of 
so many steamers has reduced the consumption, and prices have 
become easier in consequence—much easier in some cases—for 
unscreened bunkers have this week been sold as low as 9s. per ton 
f.o.b. by firms who were last month asking upwards of lls. Best 
steam coals have been reduced to 11s. per ton f.o.b., and some 
sellers do not refuse 10s. 6d., and even 10s. for forward delivery. 
Gas coals are easier at lls. to lls. 6d. t.o.b. Coke has been 
reduced to 16s. 3d. per ton for medium qualities delivered at the 
furnaces on T ide ; but co s will not renew contracts, as 
they consider that 14s. is more like what they should be paying. 
The Tees Conservancy Commissioners have issued an intimation 
that on and after February Ist bunker ‘coals declared solely for 
ships’ use up to a maximum quantity of 1500 tons will be allowed, 
and not treated as cargo, whether placed in permanent bunkers or 
in the hold of the vessel, or other improvised or temporary spaces. 
The Commissioners have also decided to reduce the rebate off 
ships from 174 per cent. to 15 per cent. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a good deal more doing in the Glasgow iron 
market since last report. It appears that consumers of iron had 
ailowed their supplies to run very low before the holidays, and 
since the works have re-started there has been quite a revival in 
demand. The speculative market has shared in the activity to 
some extent, and prices of warrants have improved all round. It 
will be remembered, however, that a severe drop in prices took 
place immediately before the holidays on the announcement of the 
failure of a London firm of metal brokers. Part of the advance 
now taking place is, of course, the natural reaction from that fall 
in rates, 

Business has been done in Scotch warrants from 49s. 3d. to 
49s. 6d. for cash, and 49s. 6d. to 49s. 9d. for delivery in one month. 
Cleveland warrants have sold at 44s, 2d. to 44s. 44d. cash, and 
44s, 4d. to 44s. 6d. one month. There is little or no Lusiness doing 
in Cumberland warrants. 

Scotch hematite is in good demand for steel-making purposes, 
and merchants quote 61s. per ton for delivery at West of Scotland 
steel works. This rate ion little variation from that current 
towards the close of the past year. 

The prices of Scotch makers’ iron are as follows :—G.M.B., 
No. 1, at Glasgow, 54s. 6d.; No. 3, 51s.; Wishaw, No. 1, 55s.; 
No. 3, 51s.; Govan, No. 1, 55s. 6d.; No. 3, 51s.; Carnbroe, 


No. 1, 56s. 6d.; No. 3, 53s.; Clyde, No. 1, 66s.; No. 3, 56s.; Gart- 
sherrie, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Calder, No. 1, 67s.; 
No. 3, 57s.; Langloan, No. 1, 70s.; No. 3, 59s.; Summerlee, No. 1, 
70s. 6d.; No. 3, 58s.; Coltness, No. 1, 71s. 6d.; No. 3, 58s.; Glen- 
garnock at Ardrossan, No. 66s.; No. 3, 56s.; Eglinton at 
Ardrossan, or Troon and Dalmellington at Ayr, Nos. 1, 56s.; 
Nos. 3, 53s.; Shotts at Leith, No. 1, 70s.; No. 3, 57s. 6d.; Carron 
at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. per ton. 

The outlook in the different branches of the manufactured iron 
and steel trades is at the moment fairly encouraging. There are 
very few firms which have not got orders on their books to keep 
them going in the meantime. At the same time they cannot, as a 
rule, look very far ahead. The makers of finished iron will, no 
doubt, have to reckon with keen competition from the Continent. 
In the meantime American trade does not touch us very much. It 
is expected that as the season advances a good deal of business 
will come out in connection with railway and bridge-building, and 
with various other contracts carried on at home. 

The locomotive engineering trade is busy all round. The engine 
shops are kept working in most cases to the full extent of their 
capeetys and business is likely to be good with them for a con- 
siderable time. There is also considerable activity in the iron- 
founding, but some branches have still difficulty in obtaining 
orders. 

There is a prospect that the steel trade will be fairly active for 
the next few months. The large amount of tonnage under con- 
struction in the Clyde shipbuilding yards is a guarantee that the 
steel makers will have good specifications to keep them going. 
As for the general trade otherwise, there is just a little room for 
doubt, although it seems evident that a great amount of structural 
steel will be required both for home and foreign contracts. 

The coal trade has been decidedly more active this week. The 
demand for coals for manufacturing purposes is now quite as good 
as it was before the holidays, and the coalmasters are getting rid 
of large quantities of furnace coals, and all kinds of small coals and 
dross which were formerly rather difficult to sell. There has also 
been an improvement in the shipping demand, and household coals 
have been selling very well, owing to a recurrence of very cold 
weather. There is practically no change in coal prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Ir is now stated publicly in iron and steel circles, but. not 
officially, that the fusion of Cyfarthfa and Dowlais steel works is 
complete; that Mr. William Evans, Cyfarthfa, becomes from 
February Ist general manager ; and that Mr. E. Pritchard Martin, 
who has been general manager of Dowlais up to the amalgamation, 
will, after a prolonged tour he is about to take on account of 
health, preside over the commercial affairs of the united com- 
pany. 

Ironmasters were interested, but not alarmed, with the state- 
ments made at the last meeting of the Newport Harbour Board. 
Mr. Mordey stated that his firm last week had brought in from 
3000 to 4000 tons German steel, and they had 10,000 to 12,000 
tons to follow in the near future. He added that one firm in the 
neighbourhood had purchased 25,000 tons of foreign steel bars 
for a place where they used to make them. A few days ago 
1000 tons steel bars and 50 tons girders came to Newport from 
Antwerp. 

Last week there was a very large shipment of tin-plates from 
Swansea, no less than 106,593 boxes. From the works the total 
= was under 46,000 boxes. Stotks are now down to 75,074 

xes, 

On ’Change, Swansea, this week, the opinion that pig iron was 
| moving upwards prevailed ; large cargoes had come in from Millom 
j and Ulverston during the week. Newport, too, imported over 

2000 tons Yorkshire. In tin-plates there was increased firmness, 
makers holding out against all efforts to force down prices. The 
| latest quotations were as follows :—Glasgow pig iron warrants, 
| 49s. 44d.; 49s. 3d. cash ; Middlesbrough No. 3, 44s. 3hd.; hematite 
| warrants, 56s. 1d., mixed numbers f.o.b.; Welsh bars, £6 to 
| £6 2s. 6d.; sheet iron and steel, £8 to £8 2s. 6d.; steel rails, heavy, 
£5 to £5 2s. 6d.; light, £6 2s. 6d. to £7 2s. 6d.; Bessemer steel : 
Tin-plate bars, £4 15s.; Siemens best, £4 17s. 6d. Tin-plates: 
Bessemer steel coke, 12s. 6d. to 12s. 9d.; Siemens coke finish, 
12s. 9d. to 13s.; ternes, per double box, 28 by 20 C, 24s., 25s., 26s., 
and 28s.; best charcoal, 14s. to 14s. 6d.; big sheets for galvanising, 
6ft. by 3ft. by 30g. per ton, £1010s. to £10 12s. 6d.; finished 
black plate, £10 5s. to £10 10s.; block tin, £104 10s. to £102; 
spelter, £16 7s. 6d.; lead, £10 12s. 6d.; copper, Chili bars, £45 15s. 
to £46. Iron ores: Tafna, 15s. 6d.; Rubio, 14s. 6d. 

Cardiff and Newport quotations for iron ore are: Almeria, 
14s. 6d.; best Rubio, 14s. to 14s. 3d.; Tafna, 15s. to 15s. 6d. 

A fine cargo of 1000 tons patent fuel and 900 tons coal was sent 
from Cardiff to Almeria this week. 

Coalowners who have secured the last Admiralty coal contracts 
remain very reticent about the figure. At the best it is only a 
supposition that the prices accepted were about 14s. 3d. per ton, 
but this has been one of the causes of weakening the market. 

Up to Saturday last, and very perceptible on Monday at Cardiff, 
there was a flagging tendency in steam coal, and a lack of anima- 
tion amongst buyers. This, mid-week, showed signs of wearing off. 
Prices have not gone yet out of the 15s, rut, and on ’Change there 
was more animation than of late. Latest ruling figures are as 
follows :—Best steam, 15s. to 15s. 6d.; seconds, 14s. to 14s. 6d.; 
drys, 14s. to 15s.; best Monmouthshire, which is again getting in 
freer demand, 14s. 3d. to 14s. 6d.; seconds, 13s. 6d. to 13s. 9d.; 
best steam, small, 8s. 9d. to 9s. 3d.; seconds, 8s. 3d. to 8s. 6d.; 
other kinds as low as 7s. House coal promises to be stronger, 
especially for best qualities. Prices are 16s. 6d. to lis. 6d.; 
seconds, 15s. to 15s. 6d.; No. 3 Rhondda, 15s. 9d.; brush, 13s. to 
13s. 6d.; small, 10s.; No. 2 Rhondda, 12s, 9d. to 13s.; through and 
through, 10s. 6d. to 10s. 9d.; small, 8s. to 8s. 3d. Patent fuel, 
14s. to 14s, 6d., reviving. Large cargoes going to France, Venice, 
Algiers, &c. Coke prices: Furnace, 18s, to 19s. 6d.; good foundry, 
22s. to 23s.; special up to 26s. Pitwood continues good, principally 
on account of large imports. Closing prices about 15s. 6d. even 
for best wood. 

Friction is likely between Swansea and Llanelly in a of the 
anthracite coal. The project of Swansea to go in for a line to tap 
these measures in the Amman Valley is not regarded in Llanelly 
favcurably. Possibly a little more enterprise in that quarter with 
regard to the dock might have checkmated Swansea, which is in 

ood form for shipping any quantity, and with its new dock will be 
in excellent condition. Swansea shipped over the average last 
week ; France and Italy continue large customers. Latest prices 
show a reduction in anthracite ; best is now 23s. to 24s.; seconds, 
22s. to 23s. 6d.; best large, 20s. to 22s.; red vein, 16s. to 16s. 6d.; 
rubbly culm, 5s. 3d. to 5s. 9d.; steam coal, 16s. 9d. to 17s.; seconds, 
15s. 6d. to 16s. 6d.; bunkers, 10s. 9d. to 11s. 3d.; smalls, 7s. to 
8s. 6d.; house coal, No, 3, Rhondda, 16s. 9d. to 17s.; through, 14s. 
— small, lls. 6d. to 12s. 6d.; No. 2, Rhondda, 13s, to 
13s. 6d. 

Patent fuel is in fair demand. Nearly 10,000 tons were 
despatched last week. Prices 14s. 6d. to 15s. 6d.; coke, furnace, 
17s. - 17s, 6d.; foundry, 21s. to 22s.; pitwood, 18s, to 19s. into 
truck. 

Swansea is shipping coke largely to Port Nolloth. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALL through last year the iron trade over here has been so un- 
commonly quiet that one need not wonder if the first weeks of the 








year now begun have shown a dulness such as was hardly ever felt, 
The majority of consumers appear to think that the continued 
depression in all departments will lead to further reductions in 
price, and they, therefore, do not give out orders unless necessity 
compels them ; quotations have to be reduced in most instances 
ere a contract is granted, although prices are so low and un- 
remunerative that one would think it almost impossible ty 
take less. The scarcity of fresh work, however, which has prevented 
a regular activity for'so long, causes an increasing weakness in the 
condition of prices, and there is even talk of official reductions being 
contemplated if the position of the iron market does not improve 
in the present quarter. There has not been any alteration in price 
since Christmas, but then there was hardly an opportunity for 
»roducers to show their willingness for lower rates, as there has 

en so little work given out. Exports have been irregular and, 
on the whole, unsatisfactory. A fairly strong decrease in the 
export of German malleable iron to Russia can be perceived during 
the last two years ; in 1898 150,469t. bars and angles have been 
exported from Germany ; in 1899, 117,617 t.; in 1900, 46,705 t.; 
and during the first ten months of last year 33,624 t. were exported, 
A comparatively good trade has of late been done to Sweden, 
Norway and to the Danube districts. 

On the Austro-Hungarian iron market less, if possible, has been 
done last week than in the week before. Only the railway depart- 
ment is well provided with fresh work, and will consequently 
remain in good activity throughout the greater part of the year. 

Coke and engine fuel are weak in price as well as in demand on 
the Austro-Hungarian market, whereas for house coal a fairly good 
inquiry has been coming in, which is owing, to a considerable 
extent, to the reductions in price that have n agreed upon by 
the coalowners, 

The depression on the Belgian iron market is still increasing, it 
appears, all the iron branches being insufficiently occupied, with the 
exception of the wagon and locomotive shops. The rolling mills 
are reported to be very hard up for fresh work ; the girder mills 
and the shops engaged in the production of sectional iron are 
particularly neglected, as most of the larger contracts offering—and 
they were but few—have been secu by German firms, their 
oe being often lower than the costs of production in Belgium. 
Negotiations are at present carried on concerning heavy rail orders, 
but even if the inland makers should succeed in securing them, the 
competition of German, English, and American works would in all 
probability cause prices to be reduced to such an extent that a gain 
was out of the question. 

The tendency of prices on the Belgian coal market was, contrary 
to all expectations, very firm at the end of the year, and so, instead 
of going down with their quotations in the new year, coalowners 
have shown a decided inclination for higher prices. From the 
North of France a strong inquiry is experienced for Fleim coal, and 
stocks have been cleared in the Mons district; 12f. to 16f. p.t. 
is being quoted for engine coal, best sorts of house coal fetching 
20f. to 35f. p.t., according to quality. If the Belgian iron industry 
does not improve in the present quarter, quotations for coal are 
likely to be influenced by the stagnation in the iron trade, and lower 
rates may then be expected for -most sorts. The Belgian blast 
furnace works have agreed to pay 17f. p.t. to the Belgian coke 
convention for common coke in the present quarter. 

Demand and employment in the various branches of the French 
iron trade remains moderate ; only the railway department is in a 
fairly good condition. A short time ago a Paris paper said that 
heavy orders for locomotives had been granted by one of the large 
French railway companies to a German works. This was at first 
considered somewhat doubtful, but the director of the East Rail- 
way now states that when, in 1900, the East Railway, enlarging its 
rolling stock, required 50 locomotives, it naturally turned to the 
French shops first, but these being crowded with orders, declared 
they could not deliver the locomotives required till end of 1902. 
So the administration placed a contract for 20 locomotives with a 
Munich firm, which promised to deliver them in December, 1901, 
and in January and February, 1902. At the same time 30 loco- 
motives were ordered at a French shop, which, however, cannot 
execute them earlier than May, 1902, and up to July, 1903. The 
locomotives ordered in Germany, which are being constructed 
within three months, each cost about 12,500f. less than those 
ordered in France, which will ire fifteen months for their 
execution. Also, the French State ways are reported to have 
been forced to place their orders with foreign firms ; some contracts 
have been given to American shops. 

Russian general foreign trade, during the first nine months of 
1901, is stated to have been worth 923,380,000 roubles, against 
870,894,000 roubles in 1899, and 923,232,000 roubles in 1900. 
— during the first nine months of the past three years was as 
under :— 


1899. 1900. 1901. 

Thousand roubles. 
Export = «. «- 421,381 .. 484,080. 528,249 
Import 449,513 438,252 399,130 


Export in corn was specially strong, 333,054,000 pud, worth 
246,656,000 roubles, having been exported in 1901, against 
308,704,000 pud in 1900. Export in butter has also considerably 
improved in 1900, 946,000 pud, worth 10,748,000 roubles, were 
expoited, and in 1901 1,536,000 pud, worth 20,837,000 roubles, 
were exported. Import, on the other hand, shows a steady 
decrease, value having been for 1901, 399,131,000 roubles ; 1900, 
438,252,000 roubles ; and 1899, 449,513,000 roubles, ; 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is quiet, and prices remain unchanged. House 
coal for shipment is quiet, there still being a scarcity of tonnage, 
but inland is brisk. Exports for week ending the 11th :—Coal: 
Foreign, 43,390 tons ; coastwise, 18,273 tons. Imports for week 
ending the 14th :—Iron ore, 9050 tons; pig iron, 3050 tons ; steel 
bars, 1050 tons ; scrap, 60 tons; silver sand, 1200 tons ; pitwood, 
5472 loads. 

Coal: Best steam, 14s. 3d. to 14s. 6d.; seconds, 13s, 6d.; house 
coal, best, 17s.; dock screenings, 9s.; colliery small, 7s. 6d. to 8s. 
Pig iron: Scotch warrants, 48s. 10}d.; hematite warrants, 5ts., 
f.o.b. Cumberland prompt; Middlesbrough, No. 3, 43s. 104d. 
Iron ore: Rubio, 14s. 6d.; Tafna, 15s. 6d. Steel: Rails, heavy 
sections, £5 to £5 2s. 6d.; light ditto, £6 5s. to £7 f.o.b.; Bessemer 
steel tin-plate bars, £4 15s, 6d.; Siemens steel tin-plate bars, 
£4 17s. 6d., all delivered in the district, cash. in-plates : 
Bessemer steel coke, 12s. 6d. to 12s. 9d.; Siemens, coke finish, 
12s. 9d. to 18s. Pitwood, 16s., ex ship. London Exchange tele- 
grams: Copper, £45 10s.; Straits tin, £105 10s. Freights steady. 


THE 








At the annual general meeting of the Manchester and 
Liverpool Electric Railway Syndicate, held on Tuesday, the chair- 
man stated that the requirements of Parliament with reference to 
the submission of full plans for the eg Or of the Board of Trade 
had been complied with, and that he _ this approval would be 
obtained very shortly. When this was done no time would be lost 
in proceeding with the preliminary work necessary before the 
commencement of the construction of the line. He pointed out 
that the year’s delay, which had been caused through the very 
bitter opposition of the railways, had not been altogether a loss. 
It had enabled the projected line to be improved in certain respects, 
and more important than that, the —— and most minute 
examination of the Parliamenta: ‘ommittees had established 
beyond reasonable question not only the engineering feasibility but 
the commercial practicability of the scheme, 
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LAUNCHES AND TRIAL TRIPS. 





AGENORIA single-deck steamer; built by, R. 
Craggs and Sons, Tees Dockyard ; to the one 
of, Rickinson, Sons and Co., West Hartlepool ; 
carry, 5200 tons deadweight ; engines, triple. 
- nansion, 24in., 38in., 64in. by 4: in., pressure 

lb.; constructed by, Richardsons, Westgarth 
= Co., Limited. 

BALATON ; built by, Wigham Richardson and 
Co., Limited ; to the order of, the Royal Hun- 
garian Steam Navigation Company Adria, of 
Fiume ; dimensions, 325ft. by 42ft.; constructed 
by, Wigham Richardson and Co,; mean speed, 
103 knots ; trial trip, January 11th. 








ALMANACS, CALENDARS, &c. 





THE Lunkenheimer Company, of Cincinnati, 
Ohio, has issued a wall calendar of the daily tear- 
off pattern, with unusually large type. 

From the Henry Wells Oil Company, Imperial 
Oil Works, Manchester, we have received one of 
the most artistic wall calendars of the year. It 
is of the-monthly tear-off pattern, with the dates 
clearly printed, and the whole is mounted on a 


THE PATENT JOURNAL. 


Condensed from “The IlNustrated Oficial Journal of 





Patents,” 
Application for Letters Patent. 
*,* When inventions have been “ communicated ” the 


name and address of the communicating party are 
printed in italics, 
lat January, 1902. 
1. Steam Generators, A. J. Boult.—(G@. Adrot and P. 


Pons, France.) 
2. RemovasB_e Covers for Szats, M. Jenkins, Man- 


chester. 

3. Apparatus for Rock Drepoine, W. A. Oglethorpe, 
Liverpool. 

4. Apparatus for WasHinc Fioors, J. E. Gee, 
London. 


5. Cork Drawers, C. H. Foster, Belfast. 
6. Smoxrne Topacco, A. 8. Druiff, Dublin. 
7. Seats, J. R. Gellatly, Edinburgh. 


8 The Dvo Ivcanpescent Lamp, J. Isherwood, 
London. 

9. TRANSMISSION of Powxr, T. Slack and T. Whitaker, 
Stockport. 


10. Cranes, A. Grafton, Bedford. 

ll. Bots for Doors, H. R. J. Denton, Wolver- 
hampton. 

12. FREE-WHEEL MecuanisM, J. Parkes, Birmingham. 

13. Macaig for TRANSMITTING Morton, J. D. Owen, 
Birmingham. 

14. Mov: nts for MovaBLe Tarcets, W. P. Jones, Bir- 





green card. The pictorial effect is enh d by 
an admirably printed portrait in colours of the 
head of a young woman. 

THE Engineers’ and Surveyors’ Compendium 
and Diary. Edited by John Edward Sears. 
The Compendium Publishing and Advertising 
Company, ondon, E.C.—We have toacknowledge 
the receipt of a copy of the sixth annual issue of 
this useful diary. It has the usual notes and data, 
and lists of the members of several societies, 
besides short collected catalogues of various 
things mainly useful to the architectural en- 
gineer. 








CATALOGUES. 


P. R. Jackson and Co., Limited, Salford Roll- 
ing Mills, Manchester.—Price list of enclosed 
ventilated motors. 

AUTOMOBILE TRANSPORT COMPANY, 72, 
Comeragh-road, London.—Pamphlet on the 
‘Twentieth Century ” motor cars. 

Vacuum Brake Company, Limited, 32, Queen 
Victoria-street, London.— Booklet describing 
and illustrating the rapid-acting vacuum brake, 
and giving results of trials. 

Dick, Kerr and Co., Limited, 110, Cannon- 
street, London.—Circular No. 109, continuous- 
current generators. The construction of these 
machines is clearly shown in the illustrations. 

SACHSENBERG BROTHERS, Limited, Rosslau-on- 
Elbe.—Export catalogue of the shipbuilding 
department ; illustrated price lists of brickmak- 
ing machinery and centrifugal ball mills with 
continuous feed and delivery. 

FARNLEY IRON Company, Limited, Leeds.—The 
Farnley catalogue and price list of ‘‘ best York- 
shire” iron, cold-blast pig, plates, bars, forgings, 
rivets, &c. The special process of manufacture 
at Farnley commences with the use of “‘ cold- 
blast ” furnaces for smelting the ore, by which 
means it is claimed that a better quality of 
material is produced. The little book is nicely 
got up, and the contents are interesting. 

RICHARD MORELAND AND Son, LimIrep, Old- 
street, London.—Illustrated catalogue of solid 
steel columns and steel construction. This taste- 
ful book contains much valuable information in 
addition to the contents expected in a trade com- 
pilation. In theatre construction, for instance, 
the employment of steel construction is well 
exemplified by engravings, representing many 
well-known public buildings in which Messrs. 
Moreland’s materials have been used. The book 
is bound in a green leather cover, and is of handy 
size. 











TRADE AND BUSINESS ANNOUNCE. 
MENTS. 

Mr. W. H. FLoop, who has been in charge of 
the electrical engineering department of the 
Thames Ironworks and Engineering Company, 
Limited, for the past year, has now formally 
been appointed manager by the directors. 

AT the second general meeting of the Tram- 
ways and Light Railways Association, held at 
Hamilton House, Victoria Embankment, on the 
9th inst., Sir C. "Rivers Wilson, G.C.M.G., C.B., 
presiding, Mr. Thomas W. How, F. R.G.S., 
managing director of the “Empire ” Roller 
Bearings Company, Limited, was elected a 
member of Council. 








Naval ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty :—Fleet engineers: W. J. Brown, to 
the Irresistible ; J. nat vay ke to the Glory. Chief 
engineers: R, B. Ga , and G. tang 
Morris, to > vin, o ae 
Wallington, fe Pod BT. Bowe, to the Duke of 

elli m, for the e Thom to the 
Diadem; J. W. J. Sellex, to the Hegniticent ; 
G. T. Paterson, to the oe Ee for the Mer- 
maid, on commissioning; G. J a to the 
Irresistible ; R. Main, to the Pembroke, and to 
the Irresistible ; E. E. Lewis, to the Vivid, for the 
H i W. W. Pearce, to be chief engineer, 
an pointed to the Blanche ; V. E. Snook, to 
be chief engineer, and tothe Urgent, 
for service in Jamaica ; J. Bowing, to 
the Triumph, for the Opossum.  Assistant- 
engineers: A. R. Rice, to the Vivid, super- 
numerary ; F, J. L. Heath, to the Vivid, for the 
Bulwark ; A. Knothe, to the Pembroke, for the 
Irresistible ; H. 8. Briggs, to the Ramilies; E. 
Wyles and J. uation, Tt to the Pembroke, and to 
the Irresistible ; A. Knothe, to the Irresistible ; 
R, G. Jeffrey, to the Empress of India; G. J. K. 
Hamilton, to the Anson. Probatio  assistant- 
engineers: J. M. Walker, to the Pembroke, 
supernumerary ; H. F. Pocock, to the Pembroke, 
for the Venerable ; A. C. Turnbull, to the Niobe ; 
W. H. Outfin, to the Majestic. 





15. Street GuLiies, D. Wood, Huddersfield. 

16. LeatHeRN Mats, M. E. McCaw and H. Corbett, 
Manchester. 

17. CycLe Hanpiesars, R. R. Burt, Edinburgh. 

18. Evecrric Tramcars, J. H. and L. Peters, Hudders- 
field. 

19. Winpows, J. Miller and D. B. Adams, Glasgow. 

20. Drivinc Mecuanism for Bicycig, A. Rigg, 
London. 

21. Evecrric Tramways, H. 8. Cowx, Manchester. 

22. Preparation for So_es of Boots, 8. W. Tompkins 
and E. Parsons, Bristol. 

23. Rorary PLaNnine Macutyes, [. Chorlton and W. J. 
Wentworth, Manchester. 

24. DispLayinG ADVERTISEMENTS, W. M. Eckersley, 
Manchester. 

25. Hats, J. H. Neave, Manchester. 

26. Tires for Venicies, J. P. Le Grand and N. Chéneau, 
Manchester. 

27. Furnaces, W. C. Courts, Manchester. 

28. BLEACHING Paper Pucp, R. C. Menzies, Glasgow. 

29. BLouses for Women, M. Littlehales, Birmingham. 

30. Jorninc Ratrs, F. W. Macan and G. Prescott, 
London. 

31. Breakina Devices, G. Pickles.—(A. Herachmann, 
United States.) 

32. Cottectine Du see J. Crone, D. C. Taylor, and F. 
Williams, Liverpool. 

33. Stop Morton for Looms, J. A. Ashworth and H. 
Parr, Manchester. 

34. Twistine Motions of Spinnine Mces, T. E. White- 
head, Manchester. 

35. SPINDLES of SPINNING MuLEs, T. E. Whitehead, 


Manchester. 

36. The Cryer Parent Lire-cuarp, W. H. Cryer, 
Sheffield. 

37. Casu Bac Fastrentne, F. G. Beatty and B. Jumeaux, 
London. 


38. Brakes for RarLway Wacons, J. Barr, Dundee. 

39. Swimmine Apparatus, W. Rathbone, London. 

40. SuutrLe Boxes, H. Pickles, Burnley. 

41. Exvastic Tirgs, J. H. Ritchie, London. 

42. Water Cisterns, A. M. Davis, London. 

43. Varyinc Motions in Macninery, W. H. Waud, 
London. 

44. Macutyes for Curtina Hay, J. Neil, Manchester. 

45. APPARATUS for CLEANING SWEETMEATS, W. L. White, 
London. 

46. INcanpEscent Gas Licut CanbLe, F. Tigges, Bir- 
mingham. 

47. METALLic Tupes, A. and A. W. Wylie, London. 

48. Stipe Vatves of Steam Encings, P. Hindley, 
London. 

49. Se.r-apyustinc Lamp Socket, F. C. Prentis, 
London. 

50. Woop Pavina, J. R. Gibbard, London. 

51. Generators of Gas, O. H. Bayldon and H. E. Morris, 
London. 

52. Twrrcn Eviminator, H. Harris, London. 

53, Evectric Revays, P. Picard, London. 

54. BACK-PEDALLING Brakes, J. C. Conway, London. 

55, Pweoumatic Tires, D. M. Weigel, London. 

56. Gotr CLuB Baas, A. Cole, London. 

57. Liworyee Macutines, W. H. Lock and A. G. Cots- 
worth, London. 

58. Dygsrurrs, R. B. Ransford.—({Z. Casella and Co., 
Germany.) 

59. Knockinc Down Stays, The New Taite Howard 
Pneumatic Tool Company, Limited, and G. C. Evans, 
London. 

60. Batis for PLayinc Pinca Pono, H. W. Dover, 
London. 

61. Lear Turners, G. Nippard and G. White, 
London. 

62. Breech Mecnanism, C. Holmstrém and A. E. 
Mascall, London. 

68. THomas Powper, H. Schulte-Steinbe: 

64. Device for Extrusion PRESSEs, 
London. 

65. Lusricators, W. Turvey, London. 

66. Steam SuppLy to WaTER Sorreners, W. Boby, 
London. 

67. Hypravic Recu.ator, W. Boby, London. 

68. CoMposITE PERFORATED MATERIAL, G. Harrison.— 
(A. Parker, United States.) 

69. Mixinc Macuing, A. Friedrich, Liverpool. 

70. Seats, 8. J. H. Row, London. 

71. Pires, H. G. Stringer, London. 

7 — for Gamgs, P. M. Justice.—(R. W. Roberts, 

ndia. 

73. Stipinc Doors for Rartway Vans, A. Fischer, 
London. 

74. Matcupoxes, W. R. Watts, London. 

75. Lamps, F. C. Tilley, London. 

76. Paper Makino Macurinery, G. Harrison.—(H. 
Parker, United States.) 

77. REGISTERING ELectric CuRRENTS, E. 8. Isham, jun., 
London. 

78. Money Cuanoinec Macutnss, J. Tabrar, London. 

79. VaLves, G. Ross and 8. Y. Shoubridge, London. 

80. Frepinc CarTripces in MACHINE Guns, A. W. 
Schwarzlose, London. 

81. Water Puriryinc Apparatus, 8. H. Hodgkin and 
— Engineering Company, Limited, 
Lon 

82. Propetiinc Suutries in Looms, J. Poyser, 
London. 

83. Batt Bearinas, E. Mathieu, London. 

84. CLutcH Gear, E. Mathieu, London. 

85. Facer Prorector, A. L. Conte, London. 

86, CuTtine SHouLpERs of Mutton, Sir E. M. Nelson, 
Re C.M.G., and J. Dicks, bey oar 

. HOLD-ALLS, M. Maguire, Lond 

Po VERTICAL STEAM Borers, A. Shuttleworth and W. 
Fletcher, London. 

89. Musica. InsTRUMENTS, F. Smart and M. Weitzner, 
London. 

90. Ark-TIGHT INspEcTION Covers for Drarys, J. and J. 
G. Jones, London. 

91, Wuee.s, T. W. Barber, London. 

92, Borters, T. W. Barber, London. 

93. Paper Box Macuinery, W. H. Wheatley.—(J. ¢. 
Metcalf, United —, 

94, Borries, W. F. Allpress.—(P. 0. Griffiths, High 


J 


, London. 
Stanley, 


Seas.) 
95. AppLyInc Dravaut to Furnaces, W. B, Hughes, 
London, 





96. AMBULANCE VeHICLEs, W. D. Williams and T. E. 
Moorhouse, London. 

97. Ramtway Carriage Wrspows, J. Padfield, 
London. 

98. Matcusoxes, E. Hawkins, London. 

99. Cuarn GearRine, W, H. Waud, London. 

100. Matcu StRikinc APPLIANCES, H. James and A. I. 
Holmes, Sheffield, 
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101. Lavarorizs, W. Cassels, Stir! 

102. Nernst Lamps, 8. Gowan and 
Light, Limited, London. 

7 Frames for UMBRELLAS, J.J, Blackham, Birming- 
1am. 

104. TuspuLaR Measurinc Frame, F. J. Inkster, 
London. 

105. Automatic Covpiinas, A, E. Briant, Hove, 
Sussex. 

106, Evecrrican Inpicator, D. Wells, Edinburgh. 

107. Sranps for Moror Cycies, W. A. MeCurd, 
London. 

108. InTeRNAL ComBusTION Encines, B, H. Twaite, 
London. 

109. ExgorricaL Device, F. Howles and G. J. Blunn, 
Birm: m. 

110. CHINA-MAKING MacuiNnery, J. Teggin, Stoke-on- 
Trent. 

111. NaiLLess Horsgsuogs, H. Garside, Leeds. 

112. Trouser Pressinc Apparatus, C, E. Senior, 
Wolverhampton. 

113. Driving WuEExs for nee VEHICLES, 

. Spurrier, jun.,Manc 
114. LatHe ATTACHMENT, D. ‘Sraith, Wolverhampton. 
115, SypHon for Sopa WarTER, F. Privett, Ilfurd, 


¢ Nernst Electric 


x. 

116. Luwir Gavces, J. W. Newall, London. 

117. Overueap TeLtecrarH Wires, J. T. Pearson, 
London. 

118. Awyopes for Execrrotytic Operations, M. 
d’Audrimont, Birmingham. 

119. Games, J. ¥. Gowans, Liverpool. 

120, Exectric CAR TROLLEY Drive, J. Reynolds, Ply- 
mouth. 

121. Rorary Motor, E. Fidler, Liverpool. 

122. Drivinc Gear for VeLocipepes, C. Barclay, Liver- 


pool. 
123. CapsuLe for SgaLinc Borties, J. Watson, Bir- 
mingham. 
124. PHonocrapus, F. W. Baynes, London. 
125, CrrcuLark Movu.tvrnc Cutrinc MAcHINE, F. Tebbs, 
London. 
126. Steerinc Socket for Cycies, &c., A. Chaplin, 
Birmingham. 
127. Spoots for Reets of Printinc Paper, M. B. 
Church.—{C. F. Tilton, United States.) 
128. Apparatus for ExTInGuIsHING Firss, T. W. Bar- 
ber, London. 
129. MecHANICAL CONTRIVANCE for STREET ALTERA- 
tions, G. D. Wansbrough, London. 
130, Org Concentrators, W. G. Dodd, London. 
131. Car Seats, C. W. Richards, London. 
132. Drints, R. D. Harris, London. 
133. Rartway CarriaGE Door Lock, J. T. Travis, 
Mexbro’, Yorks. 
134. WirHpRAWING Corks from Borrt.es, I. Barnett, 
London. 
135. Pneumatic Tires, E. T. Cheer, Upton Park, 
Essex. 
136, Destination INpicaTors for Tramcars, A. K. 
Baylor, London. 
137. BRICK-PRESSING Macutng, J. 8. Pullan and W. H 
Mann, London. 
138. Topacco LEAF FLATTENING MACHINE, E. Quester, 
London. 
139. HANDLE Bar for VeLoctpepes, A. R. H. Bland, 
ni 
140. PULSOMETERS, P. Haussman, London. 
141. Kyitrep Fasrics, F. Moore and J. Palmer, 
London. 
142. REVERSIBLE Seats, L. Janson, London. 
148. METALLURGICAL CONVERTERS, A. Reynolds, 
London. 
144. Meruop of Repuctne Orgs, A. Reynolds, London. 
145. METALLURGICAL APPARATUS, A. Reynolds, London. 
146. TRANSMITTING ELECTRICAL COMMUNICATIONS, C. 
M. Jacobs and A. H. Nicholson, London. 
147. GALVANISING WirE, W. von Braucke, London. 
148. E_evatine Trucks, A. A. Scott, London. 
149, TREATING the CuTICLE SURROUNDING the FINGER 
Natxs, M. Lyons, London. 
150. ApFixinc Lapets on Borries, I. Harrison, 


ndon, 

151. Rance Finpers, P. M. Justice.—{C. Davis, United 
States.) 

152. Gotr Batis, P. M. Justice.—-(C. Davis, United 
States.) 

158. Bunsen BurNeER for ACETYLENE Gas, T. G. Allen, 
jun., London, 

154. MacHINE for Mrxtnc Canpy Creay, 8S. E. Ball, 
London. 

155. Lens CompinatTion for TELEPHOTO PuRPosEs, C. 
P. Goerz, London. 

156. ExpLosion Motors, La Société Anonymé d’Elec- 
tricité et d’Automobiles Mors, London. 

157. Means for Tractne Pictures, E. La M. Williams, 
London. 

158. TorLeT PAPER APPLIANCE, T. G. Tweed, London. 

159. NEWSPAPER Wrappers, J. St. V. C. Farrant, 
London. 

160. Pneumatic Trres for Bricycies, F. Mitchell 
London. 

161. INCREASING ExPLosIVE PowEr of HypRocaRBoNs, 

enry, London. 

162. RarLway SIGNALLING, F. Bongrand, London. 

163. Devices for Forminc ORNAMENTAL STRUCTURES, 
L. B. Christopherson and M. McG, Gillespie, 
London. 

164. PLoucu Hanp.ss, J. Lowson, London. 

165. Fitter Presses, E. G. Scott, London. 

166. MoDERATING CoMBUSTION in Firgs, G. F. Strawson, 
London. 

167. OvER-SEAMING MacutInNgEs, W. S. North, London. 

168. MacHINE Guns, T. M. Morgan, London. 

169. Apparatus for Corkinc Bortuss, F. J. Brooks, 
London. 

170. Means for DispLaytne GARMENTS, W. J. Charstone, 
London. 

171. Retier Vatves for Locomotives, A. Spencer, 
London. 

172. Printina Fasrics, W. L. Wise.—(L. Weiss, Ger- 
many.) 

173. Exectric Licut for Trarns, F. W. Schneider and 
A. Strauss-Collin, London. 

174, TypEwritinc Macuriygs, R. J. Fisher and The 
Fisher Book Typewriter Company, London. 

175. Screw Stoppers for Botries, J. J. MaclIntire, 
London. 


176. InstRUMENT for CuttinG Cows’ Tats, A. J. Ross, 
London. 

177. Concrete Construction, E. L. Ransome, 
London. 


178. Courtine Bars in Concrete, E. L. Ransome, 
London. 
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179. DecaRnBonistnc Cast [Ron ARTICLES, B. H. 
Thwaite, London. 

180. Onk-way PLoveH MecnHanism, T. E. Rewe, 
Northwich. 

— Outsipe Seats, A. E. Bntterworth, Man- 
cheste: 

182. Sockretinc TaimsiE, J. Maddock, Burslem, 
Staffordshire. 

183, OuTpeor Seats, D. Howarth, Manchester. 

184. Lace Macuings, T. Kirkham, Nottingham. 

185. ELecrric Resistances, W. du B. Duddell and T. 
Mather, London. 

_o Gas Propucers, A. and F, Waddell, Broughty 


Forfarshire. 
187, Ma Waien VeHIc.Es, T. and J. Hampson, and E. Hope, 
Bolton, 





188. ACETYLENE Gas GENERATORS, G. P. Werrett, 


rby. 

189. Tathen Putveys for Evectric Traction, W. B. 
Dixon, Burnley. 

190. Beir Buck.eg, C. G. Beardsworth London. 

191. Cong Vice for Cyctz Buitpine, E. J. Harris, 
Bristol. 

192, Jackinc-orr Enaines, T. Attenborough, Long 
Eaton, near Nottingham. 

193. TuRNovER Diary, A. C. Thomson, Glasgow. 

194. Water Heaters, P. Gilmour and H. Laing, Glas- 


gow, 
195. Lirg-savine Guarps for Tramcars, J. B, Haggart, 


Sheffield. 

196. SecuRiInG ARTICLES in Posrtion, A. H. Davis, 
Leeds. 

197. Grip for VeneTIAN Birinp Corps, J. F. Hill, Bir- 
mingham. 


198. SuRGICcAL Trusses, J. G. Dodd, Liverpool. 
199. Trousers, J. M. Gladwell, Bristol. 
200. A Rim Brake for Bicycies, C. J. Howes, Cam- 
bridge. 
_ Oo ‘TSIDE Skats, 8. 8. Sudlow, Manchester. 
RAlLWway Wacon Brakes, W. Dean and G. J. 
mg Swindon. 
203. Evastic BAND, J. Delmeschnig, Charlottenburg, 
Germany 
204, med Peat Fux, J. W. Carswell and 8. Trotter, 
London 
205. PNEUMATIC Tire Protectors, D. M. Weigel, 
London. 
206. CicarETTE CasE3, A. A. Robertson, London. 
207. — Smoke Fivss of Stoves, M. T. Lander, 
mdon. 
208. — Winpow Suxutrer, F. W. Upmeyer, 
ndon. 
209. CicarneTre Houpers, A. Harmer and 8. Burton, 


ndon. 
210. Means for CaNcELLING Tickets, W. H. Pearce, 


mdon. 

211. Aprons for Seats of Omnrsuses, W. H. Pearce, 
London. 

212. Bripess, A. A. Clarke, London. 

213. EmBrorpeRinc Macuines, F. J. Perry, London. 

214. Picker-vups for Use with Prnc-pone, J. Quick, 
London. 

215. Lirg-savine Fioats, J. H. Scupholm, London. 

216. Permanent Hatcuway Beams, A. Chrystal, 
Iiford, Essex. 

217. TAILOR’s Irons, The Hygienic Stove Company, 
Limited, and E. P. Greenwood, Huddersfield. 

218. STovEs, The Hygienic Stove Company, Limited, 
and E. P. Greenwood, Huddersfield. 

219. Meruop of MitiTary SIGNALLING, J. W. Wedder- 
burn, London. 

220. Nips for Reservoir Pens, C. White, Beckenham, 
Kent. 

221. Screw-cuTtinG Latues, W. H. Lock and M. Barr, 
London. 

222. INTERMITTENT Motion, F. Constable and The 
Brighton and Sussex Motor Car and General Engi- 
neering Works, London. 

223. Borris Stoppers, F. + Conway, London. 

224. GRanvLatTinc Soap, O. Imray.—({R. W. Cavanaugh, 
United States.) 

225. Hooks, R. C. Gardner.—(W. J. Austen, United 
States.) 

226. Roap Venicres, C. Alder, R. G. Alford, and A, T. 
Glover, London. 

227. ATHLETIC EXERCISING MacHInes, E. Sayse, 
London. 

228. TREATING Ores, G. P. Parrot and J. C. Ghest, 
London. 

229, Lanes, F. Kohnle, London. 

230. DispLayinc MovasLe Pictures, E. Esdaile, 
London. 

231. GENEALOGICAL CHarINn Recorps, P. W. Gee, Liver- 
pool. 

232. MANUFACTURING CaRBIDE of Sopa, W. P. Thomp- 
son.—(Solvay and Co., Belgium.) 

233. PHOTOGRAPHIC DARK CHAMBERS, J. Lambert, 


Liverpool. 

234. TREATMENT of Ores, H. H. Lake.—(A. Rabezz-Ana, 
Italy.) 

235. Sream Traps, R. J. Flinn and G. P. Aborn, 
London. 


236. Maxine Carspon Paper, H. H. Lake.—(Crown 
Paper Company, United States. ) 
237. Snow Cases, G. B. B Walth tow, Essex. 
238. MANUFACTURING SHOES, M. J. Moloney, London. 
239. ELECTRICAL TRANSFORMERS, A. F. Berry and The 
British Electric Transformer Manufacturing Com- 

pany, Limited, London. 

240. SCREW-PROPELLED VeEssELs, 8S. W. Simpson, 
London. 

241. Kins, H. Hauenschild, London. 

242. Construction of RoLLtER Biinps, W. J. Hall, 
London. 

243. ADMINISTERING MEDICINE to ANIMALS, J. Dobson 
and G. Murray, London. 

244. Process for Retrina Fax, A. van Steenkiste, 
London. 

245. NavicaBLe Akgrostats, H. C. O. Mawhood, 
London. 

246. Dust Interceptor for Gas GENERATORS, 8. Cutler, 

ndon. 

247. Apparatus for Maxkinc Pipss, R. Stanley, 
London. 

248. Maxine F oorciotus, &c., H. W. Godfrey, 
London. 

249, KixemMaTocRaPH Pictures, W. F. Vaughan, 
London. 

250. Lockrne Device, C. E. Long, London. 
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251. Furnace Construction, A. C. Ponton, London. 

252. Switcn for Exvectric Currents, J. W. Hintze, 
London. 

253. Strripprnc the Fiats of Carpine Enernegs, R, 
Leach, Stalybri 

254, Catcu for SECURING Brace.ets, C. Dreyfus, 
London. 

255. TRANSPARENT COLLAR SKELETON,.H. W. Lake, 
London. 

256. —— for Curtinc Mats, F. Milan, Hudders- 
field. 

257. tr &c., for PRopeLLerR Suarts, J. Stark, 
Glasgo' 

258. > naa Mecuanisms, N. Goodier and T. Pollitt, 
Liverpool. 

259. VaLves, W. Thomson, Glasgow. 

260. Motor Car, The Wolseley Tool and Motor Car 
Company, Limited, and H. Austin, Wolverhampton. 

261. ENCLOSING MoTor-caR Boptgs, The Wolseley Tool 
and Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

262. Ourpoor Szats, T. Quinn, Manchester. 

268. CARDBOARD Boxes, V. W. Isherwood, Man- 
chester. 

264. 1g for Makine Tites, W. Boulton, Stoke-on- 
Trent. 


265. ADJUSTABLE Back-REst for Venicies, E. Hewer, 
Coventry. 

266. CoMPRESSION VALVE for Enaings, T. C. Nichol, 
Gateshead-on-Tyne. 

267. FLoorcioTH Composition, M. G. Peters and J. A. 
Shepherd, Glasgow. 

268. Dressine for TARPAULINS, M. G. Peters and J. A. 
Shepherd, Glasgow. 

269. TREATING SuGaR Cang, J. Nicholas, Waterloo, 
Lancs. 

270. ErrHer-sIDE Brake for Wacons, C. Reinhold, 
London. 

271. Guanp for Mugs for Sprnninc, J. B, Sykes, 
Leeds. 


72. HAND-THREADING WEAVING SHUTTLE, F. 8. Ryding, 
to’ 


Preston. 
273. Maxine Launpry Fetts, W. Barlow, Man- 
chester. 

274, Tramcar Seat, W. H. L. Hilton, Manchester. 
275. Monry- pox, H. Besels and M, Treumann, 
London, 
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276. Preventine Corks being WiTHpRawy, H, Beard, | 


London. 
277. DISINFECTING 
Fournier, France.) 
278. Take-up Devices for Looms, 8, W. Wardwell, 
London. 


Apparatus, A. J. Boult.—(Z, 


279. Construction of Furnaces, J. Richardson, 
London. 

280. Syow Boot, F. M. and L. Aranson-Forster, 
London. 


281. Twistine Macuryg, J. Davidson and J. Farrar, 
London. 

282. Srop Motion of Weavinc Looms, H, Moore, 
London. 

283. Apparatus for TREATING GRAIN, 
London. 

284. Rartway Sienazs, E. Whitley and H. T. Murga- 
troyd, London. 

285. Orn Lampe Brackets for Pianos, A. Beckensall, 
London. 

286. MANUFACTURING OxaLic Acip, J. Wetter.—(R. 
Riitgers, Germany. 

287. Roors of Hovusss, W. F. Atkins, Buckhurst Hill, 


F. Spivey, 


Essex. 

288. Buckues for Beis, C. H. Smith, London. 

289. Deytists’ Forcep;, K. Felsch, London. 

290. Apparatus for STAMPING LABELS, E. T. D. Stevens, 
London. 

291. Transport Baskets for Carpoys, A. Mauser, 
Liverpool. 

292. Manvuracturine Soap, C. H. Steer, Croydon. 

293. Bats, A. C, Parker, London. 

294. Device for Ratsinc Tennis BA.ts, G. F. Pascoe, 
F. H. Meredith, and S. B. Mills, London. 

295. MANUFACTURE of METALS, 
Chemische Fabrik Griesheim-Elektron, Germany.) 

296. Loose Lear Books, H. C. Miller, London. 

297. Execrric Icnitrion Devices, J. A. and K. J. 
MeMullen, London. 


298. Drivinc Gear of Enornes, J. A. and K. J. 
McMullen, London. 

299. KircnEN Rance BOoiLEers, T. Thompson, 
London. 


300. Guipes for Stamp MILLs, E. Major, London. 


301. Cuance Spreep Drivinc Gear, J. H. Stirling, 


London. 
302. Cranks for Motors, 8. Downing, London. 
303. Crrcurr Closers, W. e, London. 
304. Maturine Sprrits, J. T. Norman, London. 


305. PHonograpa Repropvcers, F. Schacher, 
London, j 
306. TREaTMENT of TarLinas, I. E. Kohlmeyer and F, ' 


Edwardes, London. 
307. Wrepow Sasa Locks, 8S. C. Comstock, London. 
308. Legrs for ANNEALING Giass, C. A 
London. 


309. Mgasvurine Appiiance for Coats, R. Skelton, , 


London. 
310. Fiy-paper, J. H. Leonhard, London, 


311. BanpoLigR MaRtIncaLes, T. G. Wilson, jun., 
London. 

312. CenrrirvcaL Apparates, C. A. and O. W. Hult, 
London. 


313. Gear Curtina Macuines, G, A, Ryd, London. 

314. Baas, A. Amson, London. 

7 + Water to Steam Boiters, C, Whitfield, 
sondon., 

316. Gvarps for CARRIAGE PoLE Tips, E, G. Johnson, 
London, 
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317. Tram Seats, H. 8. Haigh and T. Taylor, Man- 
chester. 

318. Cycies, F. 8. Willoughby, Manchester. 

319. Fasrentnc for Betts, J. W. Smithson, Gains- 
borough. 

$20. Surraces for Matrresses, I. Chorlton and C. 8. 
Lloyd, Manchester. 

321. SHow Stanps, W. H. Lonnen, London. 

322. Lusricators, D. Taylor, Dundee. 

323. ArracHina Hanpies of BrusHes to Stocks, F. 
Whitaker, Keighley. 

324. Frxrinc Wixes of Rotary Stream Encings, T. 
Parker, Wolverhampton. 

325. Curpprne TooL, E. R. Wood, Stockton-on-Tees. 

326. Mary Steam Pipgs, J. Sample, Durham. 

327. Bats for InDoor GameEs, A. H. Bendall, Chelten- 


ham. 

328. Cycies, L. M. Meyrick-Jones, East Dereham, 
Norfolk. 

329. Maxine Cicaretres, G. Calberla, Berlin, N. 

330. Srgzam Trap, The Calico Printers’ Association, 
Limited, and C. J. Atkinson, Manchester. 

331. Apparatus for Maxine Teapots, W. Maguire, 
Stoke-on-Trent. 

332. Maxine Carson Buack, W. H. Willatt, Hull. 

333. E.ectric Licutine, R. B. Leach, Manchester. 

334. AvuTomoBILE Roap Spgeep Inpicators, H. 
Wilson and C. B. Alger, Stowmarket, Suffolk. 

835. LessENING REsv ct of CoLLisions, H.C. Schumann, 
London. 

336. CLEANING FLveEs, M. T. Lander, London. 

337. Arc Lamps, 8S. de Stefani, London. 

338. CompmvepD Or Separator, C. W. Brown, 
London, 

339. Reauiation Can, F. Ward and A. P. P. Nicholls, 
London. 

340. Paper Seat for Botries, E. W. Snell, Reading. 

341. Screw THREAD MILLING Macuings, J. Archdale, 
Manchester. 

342. Guipe Boarps of Spinyinc Frames, M. Crossley, 
London. 

343. Lock Stopper, A. W. Cutting, London. 

, 344. ELecTricalL ¥ MaRKinG Fasrics, T. Newton, 
London. 

845. Coronation Bett, W. T. Tucker, London. 

346. RirLe CarryinG Curp, T. N. Harwood and T. 8. 
Rose, Hounslow, London. 

347, DentaL Voicanisers, J. 8S. Campbell, London. 

348. Foorsa.ts, J. Guys, London. 

349. ExpLosion Enorngs, C. E. Inglis, London. 

350. Cuarrs for Rattways, F. F. Evans, London. 

351. E.ectricaL BE.ts, I. H. Parsons, London. 

352. OVERHEAD TRAVELLING CraNngs, W. B. Thompson, 
Dundee. 

353. Boox-rests, J. F, Kitson and D. M’Whannel, 
Dundee. 

354. Corkscrews, H. D. Armstrong, London. 

355. ILLUMINATED Sions, F, E. Smith and F. C. Watson, 
London. 

BreprooM ConvVENIENCE, A. and D. Loewenstein, 
London. 

357. Propuction of BLack Dyk, R. Holiday and Sons, 
Limited, J. Turner, H. Dean, and J. Turner, 
London. 

358. SryLoGRaPHIC Fountain Prey, H. T. Morgan, 
London. 

Inner Tuses of Pyeumatic Tires, G. C. Dixon, 
London. 

560. Exectric Contact Devices, E. P. Wetmore, 
London. 

361. Evecrric Rartway Contact Boxes, W. M. Brown, 
London. 

362. PHonocrapns, E. R.- Johnson, London. 

363. FactLiTaTING ORDNANCE PRACTICE, A. J. B. Légé, 
London. 

364. SuppLyrsc Arr to Conrinep Spaces, C. Mering- 
ton, London. 

365. Macnetic Separators, A. E. Salwén, London, 

366. Dust Cotiectors, G. Kiefer, London. 

367. Fire-escapE, J. Alger, London. 

368. DiscHarcinc Retorts, W. L. Wise.—(The Com- 
pagnie Parisienne d’Eclarage et de Chauffage par le 
Gaz, France.) 

369. FLoorinG, Pavine, or Drarninc Surraceg, T. J. 
Bourne, London. 

370. Hinces, W. Gossett and G. 8. and F. W. Cleve- 
land, Kingston-on-Thames. 

371. VARIABLE Sprep Gear, R. P. B. Green, Kingston- 





G. W. Johnson.—(The 


Dunbar, i 


{] 399. 





373, Trres for Roap VesHicLeE WHEELS, B. Nadall, 
London. 

374. Sarety Grar for Lirrs, W, Sprowson, Alderley 
Edge, Cheshire, 

375. Repuctna and Fvustxc Orgs, A. Reynolds, 
London. 

376. CARBURETTERS, M. Crawford and F. W. Dunlap, 
London, 

377. NON-PUNCTURABLE PNEUMATIC TiRE, W. C, Peters, 
London. 

378. Lock Nuts, W. C. Peters, London. 

379. HARNESS ATTACHMENT DEVICE, 
London. 

380. Contact SHors for ELectric Rariways, W. M. 
Brown, London. 

381. Evectric CaBixs, B, J. B. Mills.—(A. and C. Borel, 
Germany.) 

382. GaLvanic CELLs, E. Friese, London. 

383. MANUFACTURE of ARTIFICIAL Stonk, N. Brooke 
and W. Glossop, London. 

384. MANUFACTURE of SMOKELESS CoaL BLocks, 8. 
Pergeline, London. 

385. MANUFACTURE of VEGETABLE OILs, C. Fresenius, 
Lond on. 

386, PREPARING AsPHALT, A. Wolskel, London, 

387. Too: Houipgrs, R. Melhuish, London. 

388. CoMBINED Bat and Batu Pick-up, H. Ferris and 
J. L. Davies, London. 

389. Sars, 8S. Chatwood, London. 

390. Pumps, A. Radovanovic, London. 

391. Puriryine Matt, J. F. Duffy, London. 

392. Puriryine Ma tt, J. F. Duffy, London. 

393. OsTAINING OpoURLESS Propuct from TRaIN O1L, 
G. Sandberg, London. 

394. VaRIABLE GEARING for Bicycies, F. Mitchell, 
London. 


W. C. Peters, 


7th January, 1902, 


395, WirHDRAWING Corks from Borries, T. Elliott, 
London. 

396. Pianorortrs, J. E. Borland and R. Hope-Jones, 
London. 

397. FISHERMEN’S LANDING H. J. Milward, 
Redditch. 

398. BaNDOLIERS, G. 

SecuriInG the 
L. Ewen, Glasgow. 

400. Gass Wark, F. A. Walton and C. J. Noke, Bir- 
mingham. 

401. Cranegs, G., J., and G. W. Rushworth, Burnley. 

402. Ovtsipe Seats of Tramcars, T. B. Brookes, Man- 
chester. 

= VARIABLE CRANK for Cycies, 8. Pitt, Birming- 


Nets, 


Daws, Birmingham. 


Garrs of Fore Sams, C. H, 


am. 

404. TaBLE for Cvttrye CLoru, &c., J. Marsden, Man- 
chester. 

405. OurpooR Sats, C. F. Seville, Manchester. 

406. THERMOMETERS, R. Harrison, Manchester. 

407. Domestic Firg-GRaTEs, C. Dunn, Manchester. 

408. STEERING Macuinery, J. G. Dobbie, Glasgow. 

409. Apparatus for DELIVERING TickETs, J. Moss and 
C. G. Beechey, J.iverpool. 

410. Fotpine TaBLe Tennis Boarp, W. I. Fleming, 
Dublin, 

411. Snap Hooks, P. R. J. Willis.—(J. F. Ferguson, 
United States.) 

412. KiLn for BurninG Bricxs, W. H. Patton and W. 
H. Knoke, Kingston-on-Thames. 

413. ALTERING SPEED of REvo.uTion, 8. W. Cuttriss, 
Leeds. 

414. MatcH-sTRIKING Apparatus, E. E. Newton, 
Leicester. 

415, CaBLe Cup, J. and F. Berry, Nottingham. 

416. Speep and Distance Inpicators, R. Paulson, 
Hove, Sussex. 

a Roorinc Construction, E. L. Pease, Stoekton-on- 


‘ces. 

418. Workine of Exectric Bartrerizs, B. J. Hall, 
London. 

419. Fastentnc Doors of Lamps, W. H. Owensmith, 
Birmingham. 

420. Manuracturinc SHEET Meta Boats, J. M. 
Lambie, Glasgow. 

421. PREVENTING BLow-pDowns in Curmyeys, A. Stabler 
and J. E. Schumacher, Leeds. 

422. Makine Patrerns, A. Ottowski and J. W. Young, 


Brighton. 
~ TurBine Encriyg, G. H. Allison, East Boldon, 
8.0. 


424. Lanp Sxare, R. J. Latham, Nottingham. 

425. Winpow-sasH WHEELS, W. J. Martin, London. 

426. AntmaL Trap, J. Clark, Slough. 

427. Sewrne Apparatus, W. Arbetter, London. 

428. CoLLAPsIBLE Stanp for Bicycies, A. G. Quibell, 
London. 

429. NON-REFILLABLE Borris, H. L. Ormsby, London. 

430. Prnc-pone Bats, W. B. Sweeting, Birmingham, 

431. TaBLE Tennis Bats, E. J. Durham, London, 

432. Stipe Rous of TextiLe Macuivyes, J, Davidson 
and J. H. Whitehead, London. 

433, Seats, J. Whitaker, Manchester. 

434. TyPEwrRITers, J. H. Jones, London. 

435. Jornt for SEweR Pipes, E. G, and W. H. Wright, 
Guildford. 


| 436. Seatinc Corxs of Borries, &c., W. Heron, 
Bradford 


437. Bapy Soorner, E. J. Perry, London. 
438. Lockrine Taps, J, W. R, Wall, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette, 





680,386. Brezecn Mecuanism, J. F. Meiaa, South 
Bethlehem, and S, A. 8. Hammar, Bethlehem, Pa.— 
Filed January 18th, 1901. 

Claim.—{1) A breech-loading gun, the screw box and 
breech-block of which are vided with threads or 
collars, the faces of which t or collars coincide 
with involute curves, substantially as described. (2) 
In a breech-loading gun, the combination with a 


(680,366) 





serew box and breech-block each having threads or 
collars, the faces of which coincide with involute 
curves, of means to seat the breech-block by an ad- 
vancing and turning motion constituting a screw 
motion, the pitch of which screw motion is greater 
than the pitch of the threads or collars into which the 
threads or collars of the breech-block seat, substan- 
tially as described. (3) In a breech-load: 

bination with a screw box and breech-block each 





on-Thames, 
372. WasHine WooL, C. E. T. Scribner, Kingston-on- 
Thames, 





provided with alternating collared and slotted por- 
tions, of inclined ribs arranged in the screw box, sub- 
stantially as described, 





680,593, Sram Generator, W. Hornsby and D. 
Roberta, Grantham, Bngland,—Filed March 18th, 
1901. 

Claim.—In a steam generator, the combination with 
two furnaces arranged one above the other and a 
common combustion chamber communicating with 
both furnaces, of a boiler comprising a steam drum, a 





_: 




















' 
' 
' 
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water-tube section located above the upper furnace and 
connected with the steam drum and a water-tube sec- 
tion interposed between said furnaces, connections 
extending therefrom to the upper water-tube section 
from said lower tube section directly to the steam 
drum, substantially as described. 

680, 797. ELECTRO-MAGNETIC MOTOR OR RECIPROCATING 
Enoixe, R. D. Mershon, New York, N.Y.—Filed 
November 2nd, 1899. 

Claim.—(1) An electric engine for operating drills or 
similar devices, comprising means for producing a 
longitudinally-progressive magnetic field, a plunger 
actuated by said field and serving to reverse it, and 
electro-magnetic means for effecting a partial rotation 


680,797 
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of said plunger, substantially as described. (2) In an 
electric engine for operating drills or similar devices, 
the combination with means for producing a longitu- 
dinally- ive magnetic field, of a plunger 
actuated by said field, means actuated by the plunger 
for reversing the field, and means for producing a 
rotary magnetic field in the path of movement of the 
plunger, substantially as described. 


680,849. APPARATUS FOR SUPPLYING COMPRESSED AIR 
TO MovaBLE Motors anp Hoists, W. M. Farrar, 
Loboken, N.J.— Filed September 12th, 1900. 

Claim.—{(1) In an apparatus for supplying compressed 
air to movable motors and hoists, the herein-described 
conduit, consisting of slotted pipes of circular section 
coupled end to end so as to form a continuous air-tight 
main, closed except for a slot running throughout its 
entire length, and having its extreme ends closed by 


means of caps or plugs, a pipe entering through one of i 


4 























the caps or plugs for supplying air to the conduit, a 
flexible strip adapted to normally close the slot in the 
conduit, said strip being coterminal with the conduit 
and having its ends securely fastened to the caps or 
plugs at the extreme ends, substantially as and for the 
purpose specified. ) In combination an I-beam 
acting asa pry oped rack, a pipe attached to the 
lower edge of the I-beam, said pipe having a slot, a 





carriage having wheels travelling on the I-beam, a box 
carrying a wheel projecting into the slot, a valve strip 
normally closing the slot, lifted by the wheel, anti- 
friction wheels carried by the box, a pipe depending 
from the box, a chamber with which the pipe com- 
municates, a suitable packing ring for the pipe, for 
yielding and holding the wheel in the slot and for 
ae the tension on the packing ring, a motor 
aor by the carriage and means for supplying the 
fluid from the pipe to the motor, 


680,854. Meruop or SIGnaLiina, R. FP. Foster, Brook 
lya, N.Y.—Filed February 1st, 1901. 
Claim.—The method substantially as set forth of 
signalling to indicate the direction to which a signal is 
projected, the same consisting in projecting sound 








waves varying in character according to the points of 
the compass deostty and unvaryingly toward each ccm. 
pass point during the sounding of each signal. 


680,907. MULTIPLE-cYLINDER ExpLosive ENGINE, 4, 
F. Bardirell, Mount Vernon, N.Y.—Filed Novewlr, 
Sra, 1900. 

Claim.—{1) In a gas engine in combination, a eylin- 
der, a piston movable therein, tapered tubular 
extensions at each end of said piston forming a con- 
tracted but open air p e, bearings in said cylinder 
for said tubular extensions, and suitable admission and 








exhaust valves for each end of the cylinder. Q) Ina 
double-acting four-cycle gas engine, an annular 
cylinder, a piston, a tubular extension on each end of 
said piston, a uniformly-open air passage through suid 

iston and tubular extension, a bearing for said tubu- 
extension, admission and exhaust valves and meals 
for actuating the same, 


681,109. Percussion Firine GEAR FOR BREECH-LOAD~ 
ING ORDNANCE, A. 7. Dawson and G, T. Buckham, 
Westminster, England.—Filed April 6th, 1901. 

Claim.—Percussion firing gear for a breech-loading 
gun comprising a pistol grip with spring trigger lever 
attached thereto, one wad a flexible wire extending 
through a guide tube to a bell-crank, to one arm of 


; 





which the wire is attached, its other arm being ] T° 
vided with a stud, a spring-urged slide having a flange 
engaged by the said stud, another flexible wire the 
one end of which is attached to the said slide, and 
which extends through a guide tube and has its other 
end attached to the spring sear of the firing gear on the 
gun breech, substantially as described, 
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LIGHT RAILWAYS IN MIDDLESEX. 





Tur county of Middlesex is beginning to afford a pleasant 
contrast to the gradual process of extinction of metro- 
politan tramway companies which is being practised by 
the London County Council by virtue of the purchase 
clause of the Tramways Act, 1870, and by the determina- 
tion of that body to resist the admission of any promoters 
who might be sufficiently bold to endeavour to secure 
powers to construct suburban tramways within the 
administrative county of London. But the London 
County Council is more favourably circumstanced than 
the Middlesex County Council, inasmuch as the former is 
the tramway authority under the Act, although any of 
its proposals for new lines are subject to the right of veto 
on the part of the borough councils as the road author- 
ities; whereas the Middlesex Council is not the tramway 
authority, and does not even possess the power of its 
London namesake of promoting Bills in Parliament. The 
pioneer in the field in the matter of electric traction in 
Middlesex was the London United Tramways Company, 
whose first three electric lines, having London termini at 
Shepherd's Bush and Hammersmith, were opened several 
months ago, and since then other lines have been com- 
pleted and set in operation. Without entering into 
details, it may be stated that powers have either been 
obtained, or are being promoted, for the construction of 
an extended mileage of electric tramways and light rail- 
ways, and the company has found it desirable in connec- 
tion with these schemes, to enter into agreements with 
some of the district councils in the county, in order to 
facilitate the obtaining of powers to proceed with the 
lines. Notwithstanding the opposition of the Middlesex 
County Council, the progress of the company’s schemes 
has been very remarkable, and even the learned chairman 
of that body felt constrained to state the other day that 
Parliament had appeared to recognise that some of the 
company’s schemes really formed part of, and were insepar- 
able from, the lines already in use. Alarmed at the 
development of private enterprise, the County Council 
bestirred itself, and began the promotion of light railways 
in different parts of the county. Some of the applica- 
tions made to the Light Railway Commissioners have 
been successful, whilst in other cases the proposals of 
the County Council have either been rejected or are 
awaiting consideration. 

At the present time the North Metropolitan Tramways 
Company has 7} miles of lines in operation in Middlesex, 
and, after negotiations extending over several months, the 
County Council has decided to enter into an agreement 
with the Metropolitan Tramways and Omnibus Company, 
whereby the latter will acquire that mileage from the 
former company and convert it to electric traction, on 
the basis of a friendly arrangement, or by reference to 
arbitration. The profits derived: from the working of 
these lines will be devoted to the payment of interest at 
the rate of 64 per cent. on the expenditure incurred by 
the company in the purchase and reconstruction for 
electric traction, whilst the balance of the net profits will 
be divided in the proportion of 45 per cent. to the 
County Counci] and 55 per cent. to the company. In 
consideration of this payment the County Council has 
agreed to extend from the year 1925 to 1930 the length 
of the lease proposed to be granted to the company in 
respect of all the County Council's light railways at pre- 
sent sanctioned by the Commissioners, the lines applied 
for last month, the light railways to be promoted next 
May, and the lines included in the Waltham Cross and 
Enfield light railway order. This is a comprehensive 
arrangement, which deals with parts of the north and 
north-east of the county, and which is considered by the 
County Council to be the best scheme in the interests of 
Middlesex. In fact, the County Council has definitely 
adopted the principle that, whilst being the promoter of 
light railways, it does not intend to work the lines on its 
own account, but to lease them to other parties. Having 
settled this question of policy, the County Council has 
turned its attention to another matter which marks a 
further departure in tramway enterprise in Middlesex. 
It has actually decided to bury the hatchet and work 
amicably with the London United Tramways Company. 
The reasons which have led to this mutual understanding 
are not public property, but this is immaterial in view of 
the importance of the agreement which has now been 
sealed and will remain in force until the end of 1919. 
The agreement provides that the county shall, for tram- 
way purposes, be divided into two parts, according to a 
boundary line commencing in the east at a point a short 
distance to the south of Willesden Junction Station, and 
terminating at Uxbridge in the west. The part of the 
county to the north of the boundary line is exclusively 
appropriated to the County Council, whilst the southern 
part has been reserved for the company, and each party 
has undertaken not to promote or assist any schemes in 
the other's preserves that might be projected by third 
persons, although the company and the County Council 
may render each other mutual assistance, as occasion may 
arise. 

It will be seen that two important points in regard to 
electric tramways and light electric railways have been 
determined. In the first place, all the County Council’s 
light railways are to be leased, and not worked by itself ; 
and, secondly, the western part of the county has been 
divided into two sections, one of which will be the sphere 
of influence of the company and the other that of the 
County Council. As the County Council is not the tram- 
way authority for the county, and some of the district 
councils, which are the tramway authorities, are inclined 
to promote tramways or light railways on their own 
account, it seems preferable that the central authority 
should lease its authorised or contemplated light railways, 
especially as the lessee will acquire existing tramways, of 


which ‘some of the light railways will form extensions. | 


The leasing of the lines will free the County Council from 
all responsibilities in regard to management, and at the 
Same time ensure a return on the invested capital, 





actording to the terms of the lease. With regard to the 
agreement between the County Council and the London 
United Tramways Company, several of the district 
councils, including Acton, Hampton, Sunbury, and 
Hendon, have lodged protests against the County 
Council's action, which they consider to constitute a 
“betrayal” of their interests, and have urged that they 
ought to have been consulted in the matter before the 
agreement was signed. There was, of course, no obliga- 
tion on the part of the County Council to invite the views 
of the district councils; but the former will of necessity 
have to consult the latter in the case of light railway 
schemes affecting their respective districts, and, in fact, 
from a general standpoint, this has already been done in 
different instances. It is nonsense to suggest that the 
interests of the district councils in question have been 
betrayed. If they so desire, they are at liberty to promote 
tramway schemes of their own, irrespective of the com- 
pany or the central authority. Besides, some of the 
district councils have found it convenient to ignore the 
County Council in regard to tramway mattersin the past, 
and if the latter has followed their example on the present 
occasion they should have no cause for complaint. The 
object of the Middlesex County Council is to secure an 
extension of electric tramways and light railways 
throughout the county, and as it occupies no official 
position under the Tramways Act or the Light Railways 
Act, the Council would appear to be acting in the best 
interests of the county by co-operating with companies in 
improving the means of transport. it is unfortunate that 
there is a lack of unity between the County Council and 
the district councils, but Middlesex does not stand alone 
in this respect, as differences in regard to tramways arise 
between the London County Council and the borough 
councils. 








INSTITUTION OF MECHANICAL ENGI- 
NEERS. 


On Friday, 17th inst., a paper entitled ‘“ Modern Machine 
Methods,” by Mr. H. F. L. Orcutt, was read and partly 
discussed at the Institution of Mechanical Engineers. 
We commence to reprint the paper on another page. At 
the time of adjournment only three members had spoken, 
but the discussion promises to be of an interesting nature. 

The President, Mr. W. H. Maw, in opening the discus- 
sion, remarked that there were many points presented 
for the consideration of mechanical engineers in the 
paper on which there might well be more than one 
opinion. He called for a vote of thanks to Mr. Orcutt for 
the paper and for the trouble he had taken to collect a 
large number of samples for the inspection of the meeting. 
This received a hearty response. Mr. Orcutt, in acknow- 
ledging the vote, said that from the quantity of material 
at hand he had found it not an easy matter to prepare 
the paper. His aim had been to make it of a practical 
nature. The basis on which it was written was that 
of good but cheap work. He would liked to have 
touched upon some of the economic and labour questions 
in greater detail, but had found it impossible to deal with 
them in more than general terms. He hoped Mr. Rowan, 
than whom there was no higher authority, would have 
something to say about the premium system of paying 
for labour. 

Mr. Hartley Wicksteed, member of Council, was the 
first speaker. He wished to refer to the author's compari- 
son of milling and planing. Mr. Orcutt says :—‘“ Another 
profitable use to which the heavy mill has been put is in 
‘roughing-out’ work, particularly on castings which are 
to be accurately finished afterwards on the planing 
machine. The author has known cases where this 
operation effected a saving of 75 per cent. in time.” An 
example of such work is shown in one of the illustra- 
tions. It represents a mill at work on a small lathe bed. 
The bed shown is of the inverted V type, and in such a 
case he thought there might, if duplicates were to be 
made, be a saving in attention to the machine. But the 
ordinary English bed was flat, and he wished to draw a 
comparison between planing and milling such a surface. 
With a good planing machine cutting at 22ft. per minute 
10 superficial feet per hour of good hard metal—not soft 
to spare the tool—could be planed with one tool box, and 
with a feed of not more than 3in., but cutting both ways. 
He saw no reason for the idle return stroke. It was 
quite a simple matter to cut in both directions, and he 
submitted for inspection a double tool box, similar to 
that illustrated in our recent supplement, December 13th, 
on machine tools. He then took for comparison the 
case of a heavy milling machine working on two faces 
each 6in. wide, then 1ft. travel would give one super- 
ficial foot planed. The mill would work at, say, 3in. 
per minute, or four minutes -per. superficial foot, which 
equalled 15 superficial feet per hour. But he had only 
taken one tool box on the planer.- If, now, the planer 
was fitted with two boxes, then 20 superficial feet per 
hour might be planed, and the advantage of the mill dis- 
appeared. But, furthermore,- the planing machine, 
besides working more quickly, did also better work. 
For it was to be observed that the milling cutter attacked 
the whole width at once. Now, suppose that at some 
point it met a hollow place in the casting, that is to 
say, where there was less metal to be removed, the cutter 
would spring upwards less than it did where more metal 
was being taken off, and the result would be an irregu- 
larity in the surface. On the other hand, the upward 
pressure on a planing tool is practically constant, the 
pressure being mainly sideways, so that the quantity of 
metal removed does not make any appreciable difference. 
But if the mill leaves sensible irregularities in the 
roughing cut there will be microscopical irregularities in 
the finishing cut, so that it may require at least three cuts 
to make a true surface. This case of the lathe bed had 
been taken from the paper, but let the meeting consider the 
case of planing armour plates, where there were as many as 
eleven tools in each of two cross-slides, or side frames for 





locomotives, or the edging of plates, which was often 
exceedingly irregular work. Heavy milling machines— 
machines weighing 60 to 70 tons—had been tried for this 
work, but the bulk of it is done in this country by 
double planers. In order to make it worth while to 
mill them it is necessary to have a stack of plates at least 
6in. or Tin. deep, but in adjusting such a stack of plates 
there was a great waste of time, and it was the usual 
practice therefore to plane them one at a time. 

Mr. David Rowan. followed Mr. Wicksteed, and 
energetically defended English practice and the position 
of mechanical engineering in this country. He con- 
sidered the leading features of the paper to be “ gauges” 
and “grinding.” He expressed himself in favour of the 
limit gauges, and pointed out that grinding was being 
largely adopted in this country, and that the tool-room 
was quite usual in our best works. He thought that 
Mr. Orcutt’s general observations were excellent, but he 
wished to take exception to some detailed statements. 
He (Mr. Rowan) referred in detail to statements with 
regard to the saving of time by milling and to the follow- 
ing quotations. ‘The planer is a much neglected, long- 
suffering machine, too often found in such dismal, un- 
favourable quarters that any attempts to improve either 
the accuracy or quantity of its product would be of little 
avail, kc.” “There is an immense amount of planing 
being done at cutting speeds of from 12ft. to 18ft. per 
minute which could be done at the rate of 20ft. to 25ft.” 
“It is not infrequently the case that one vertical boring 
mill does the work of two facing lathes, whilst giving 
more accurate work and effecting a considerable saving 
in shop space.” Now, a statement is no proof, 
and some of these remarks of Mr. Orcutt’s required 
qualification. He did not consider the planing machine 
a neglected tool. He thought it was generally as care- 
fully looked after as other tools, and he thought Mr. 
Orcutt must have come across some exceptional cases. 
The speed did not control the output of a tool. The 
speed, the feed, and the depth combined have to be con- 
sidered. For equal quality of work the quickest way was 
the best, and accurate cost-keeping to find this out was 
necessary. With regard to the comparison between the 
boring mill and the vertical face-plate lathe, he asked where 
the saving came in? It was to be found in the fact that 
the crane was released sooner in the case of the boring 
mill, but hardly any engineer would credit a saving of 
two to one. On the question of shop fittings, under which 
head the author had enumerated a list of things, Mr. Rowan 
thought that the shops in America are being constructed 
on ascale altogether out of proportion to the output. He 
had been told of one case in America where there was one 
wash-basin provided for each workman. He had heard 
recently from a friend in America, who informed him 
that he had not seen there better equipped works in their 
own line of business than theirown. On the matter of 
standardisation, he remarked that there were certain 
classes of engineering in which it was impossible to 
standardise. Marine engineering was one of these. Mr. 
Orcutt, he thought, had left out many things which 
might have been put in. The human element might have 
received more consideration. He did not agree with the 
author about the apprenticeship system of this country ; 
he thought it was very good. Whilst acknowledging the 
value of the paper in many respects, he considered that 
it was permeated throughout by an absolute want of 
knowledge of works management in this country. He 
made the following quotations in support of this view :— 
“Let any manager walk about his shops and observe 
polishing operations going on here and there. It is most 
probable that they are being done by skilled turners or 
fitters on expensive machines, when the work could be 
done by a comparatively unskilled hand with an inex- 
pensive apparatus.” “The lack of skill and training in 
properly maintaining and using turret machine tools is 
the greatest obstacle to its more extensive use in all 
classes of manufacturing, both of the automatic and hand 
type. It is pre-eminently the machine demanding the 
skill and brains of the high grade tool-maker, a func- 
tionary wanting in 80 per cent. of our engineering 
establishments.” In many shops where it would 
be found profitable to overhaul the drilling de- 
partment, one would find, first, the cheapest machines 
that can be bought having power enough to revolve 
the spindle when boring the maximum hole of their 
respective capacities; secondly, the cheapest drilling 
tools that can be purchased—or forged; thirdly, a total 
absence of jigs or sets of tools, even where parts are 
made in quantities or accuracy is desirable.” “It is 
probably true that, except by the sewing machine, small 
arms, ordnance, and ammunition makers, the economy 
of the drill jig is, with comparatively few exceptions, 
little understood.” “ Many manufacturers attempt tool- 
room practice in a groping sort of fashion, a lathe here 
and there, a milling machine occasionally made use of 
when not employed in regular work, and a standard 
set of gauges purchased in an unguarded moment, and 
carefully kept in the office under lock and key. A few 
who have fairly good outfits make the mistake of turn- 
ing their tool rooms into manufacturing establishments 
of those articles which could be purchased more cheaply 
and better from a trustworthy toolmaker.” Mr. Rowan 
thought that in some shops one or two of these defects 
might be found, but he did not think that in any works 
they all existed together. He did not believe that 
British works were in nearly such a bad state as the 
author would make out, and he thought that in many 
the most advanced methods were employed. 

Mr. Daniel Adamson referred also to the planing of 
boiler plate edges, and remarked that as these had to be 
bevelled they could not conveniently be milled in stacks. 
He said that the author spoke of grinding as of some- 
thing new, but the Lancashire textile trade appeared to 
have been overlooke]. Grinding had been used for 
finishing spindles for the last forty to sixty years, and 
there was no record of any other method having ever 
been employed. The spindles were ground up from 
black forgings on a grindstone, and although no limit 
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gauges were employed, he had found that they were true 
to within half one-thousandth of an inch. They had to 
be interchangeable and truly balanced, as they had to run 
at a speed of 8000 to 10,000 revolutions per minute. The 
ends were pointed at an angle of 45 deg. by a tool like 
a lathe centre grinder. The longest spindles were about 
40in. to 44in. long. He submitted a short one for in- 
spection. Fifty thousand to 100,000 were made per 
week in Lancashire. The author also spoke of the turret 
lathe as in course of development. Here, again, the textile 
trade had had it in use for making flyers for the last 
twenty years, and developments of an English turret 
lathe to make the flyers from stock bar and finish them 
from a magazine were being made, but the makers were 
in doubt if the existing method could be improved upon. 
In conclusion he referred to the waste of material in 
machining straight from the rolled bar, and the advan- 
tages of forging where it could be done. } 

At a quarter to ten the discussion was adjourned until 
Friday evening, the 31st inst. 








SHIPBUILDING AND MARINE ENGINEER.- 
ING DURING 1901. 
No. III. 

Stnce our last article was written, Lloyd’s Shipbuilding 
Returns for 1901 have been issued, and in the matter of 
total output for the United Kingdom there is striking 
agreement between Lloyd’s figures and those given in our 
articles. However, as we predicted would be the case, 
and as we specially allowed for in our deductions, it is 
otherwise with the aggregate output from other countries 
and our own Colonies. The discrepancy in volume is 
considerable, but not—as we show later—such as to alter 
materially our comments and inferences as to British 
versus foreign shipbuilding. Lloyd's figures of foreign 
tonnage output reach 1,348,378, including naval as well 
as mercantile shipping, whereas the figures of the daily 
Press, gathered in from builders themselves—and which 
are now seen to be but partial—only reached 857,500, 
being thus over 490,000 tons short. It must be remem- 
bered, too, that Lloyd’s take no account of river barges 
and such-like craft, nor of vessels under 100 tons. As we 
have before stated, we think we are justified in accepting 
the figures issued by Lloyd’s as authoritative, considering 
the thoroughly widespread and systematic organisation 
by which this society acquires its information. While 
the amended figures are far too important to ignore, they 
do not at the same time radically interfere with the com- 
ments and deductions we made in availing ourselves of 
the earlier figures. They simply accentuate, and put 
keener point upon, the observations we made as to the 
rapid growth of shipbuilding in foreign countries—notably 
in America and Germany. 

The followmg table, made up from Lloyd's returns, 
— in the smallest space the world’s shipbuilding in 
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According to the table the world’s output was 3,085,086 
tons, which far surpasses all previous records, both on the 
part of the United Kingdom and of foreign countries. 
So far as concerns the United Kingdom, the returns of 
mercantile tonnage launched in 1899 and 1900, which 
were in themselves unprecedented, have been exceeded 
in 1901 by 108,000 tons and 82,000 tons respectively. In 
naval work the highest total yet reached in the United 
Kingdom, viz., 191,000 tons in 1898, is less by 20,000 tons 
than the figures for 1901. The total naval work produced 
throughout the world in 1901 reached 467,547 tons, or 
15°1 per cent. of the whole. In foreign countries it 
formed 18°9 per cent. of the total, and in the United 
Kingdom 12-2 per cent.; this latter figure virtually 
agreeing with that deduced from the partial returns 
given previously. 

It is of the greatest moment that the shipbuilders and 
shipowners of this country should not be led into ignoring 
or belittling the competition they are now meeting with 
on the part of foreign countries. So far as shipbuilders 
are concerned, it is right that naval tonnage should be 
included, but seeing that this class of work does not affect 
shipowners, except indirectly, the mercantile tonnage 
alone may be taken note of. As will be gathered from 
the table, Lloyd’s return the total mercantile tonnage of 
foreign and colonial yards at 1,092,800 tons; this being 
short of the mercantile tonnage of the United Kingdom 
by 431,900 tons. In 1900 the foreign and colonial mer- 
chant tonnage was only 861,690 tons; this being short of 
the United Kingdom tonnage by 580,770tons. There has 
thus been an advance during 1901 of 148,800 tons; a 
remarkable enough increase in spite of the disregard of 
navaltonnage. Lloyd's return the United States mercan- 
tile tonnage at 483,230 tons, which compared with 
333,520 tons in 1900; Germany’s is returned at 217,590 
tons, as against 204,730 in 1900; and France at 177,540 
tons, as compared with 116,850 tons; all substantial 
advances. 

One reason why the newspaper-compiled returns as to 
the tonnage output of America—and probably of other 
countries—falls so much short of the authoritative figures 
of Lloyd's may lie in the fact that there is less readiness 


on the part of shipbuilders in wood—our obsolete material 
—to supply information than in the case of firms and 
“combines” who are seriously competing with British 
builders in steel. In support of this it may be stated that 
during the six months ending December 31st there were 
built in the States, and officially numbered by the Bureau 
of Navigation, 382 wooden sailing ships of 54,450 tons gross, 
and 293 wooden steamers of 24,410 tons, or a total of 
78,860 tons, which by itself—a six months’ figure—is con- 
siderably over one-fourth of the total twelve months’ 
United States output—steel as well as wood tonnage— 
returned by builders to the Press. 

Coming now to speak of single productions, and those 
representative of types, it is not our intention to say 
anything of naval ships, as these form the subject of 
separate treatment, but we may, in a word, note the in- 
clusion in the year’s work, for the first time in the history 
of British shipbuilding, of five submarine vessels, ordered 
by our Admiralty, all of them having been produced ai 
Barrow. The steady tendency towards the construction 
of ocean leviathans, which has been noted for years, was 
more marked during 1901 than before. To the mammoth 
Celtic we have already referred, and we may note here 
that even a larger vessel is at present on the stocks at 
Queen’s Island yard. The number of vessels over 5000 
tons built throughout the United Kingdom, and classified 
as respects their precise tonnage, has already been given, 
and here we may simply enumerate eight of the very 
largest—all above 11,000 tons—with their tonnage and 
indicated horse-power, together with seven others, coming 
within the same category, although built outside the 
United Kingdom :— 


Vessel. Tons, gross. 1.H.P. Builders, 
Celtic ... ....... 20,900 ... 13,000 ... Harland and Wolff 
Kronprinz Wilhelm 14,900 ... 34,000 ... Vulcan Co., Stettin 
Minnietonka ... 13,540 .... 9,800 ... Harland and Wolff 
Athenic ... ... 12,510 .... 4,200 ... Harland and Wolff 
Walmer Castle 12,480 11,500 ... Harland and Wolff 
Noordam icc avs RD 7,000 ... Harland and Wolff 
Bliicher ... 12,370 10,000 ... Blohm and Voss, Ham- 
burg 
Moltke ... 12,370 10,000 Blohm and Voss, Ham- 
burg 
Rijndam . 12,300 ... 7,000 Harland and Wolff 
Kroonland 12,000 ... 5,400 ... Cramp and Sons, U.S. 
Bremen 11,570 ... 8,000 Vulean Co., Stettin 
Haverford 11,360. - ... Brown and Co., Clyde 
Merion . 11,360 . - . Brown and Co., Clyde 
Korea. 11,300 ... 18,000 ... Newport News Co., U.S. 
Siberia. 11,300 ... 18,000 ... Newport News Co., U.S. 


While Germany, with the Kronprinz Wilhelm, of 
34,000 indicated horse-power and 23-knot speed, again bears 
off the palm for record-breaking productions as respects 
high-speed ocean steamers on conventional lines, builders 
and owners in this country are entitled to perhaps greater 
praise for what is undoubtedly the outstanding technical 
feature of the year’s shipbuilding and marine engineering. 
Clyde builders and Tyneside engineers combined—aided 
by enterprising Clyde owners—to produce the pioneer 
turbine-propelled merchant steamer. Of this notable 
craft—the King Edward—and of her season's perform- 
ances, we gave particulars in our January 3rd issue, and 
we need here only remind readers that a larger and more 
powerful vessel of the same type is now in hand in the 
yard of Messrs. Denny, Dumbarton. The Smolensk, 
built by Hawthorn, Leslie and Co., for the Russian Volun- 
teer Fleet, and the only merchant vessel of the year fitted 
with Belleville boilers, has already been referred to, as 
has also the twin-screw steamer Oscar II., built by Stephen 
and Sons, and the largest vessel of the Danish mercantile 
fleet. 

While sailing tonnage during 1901 was not the dead- 
letter it has been for some years past in the United 
Kingdom, we must look to France, America, and Germany 
for anything like noteworthy doings in this way. Inci- 
dentally this has already been noted, but we return for a 
moment to refer to individual productions. In a double 
sense a reversion has been made during the year by 
Dundee builders, not only to sail tonnage, but to timber 
construction. This was so in the Discovery, built by the 
Dundee Shipbuilding Company, for the exploration pur- 
poses of the National Antarctic Expedition, under the 
direction of Mr. W. E. Smith, Admiralty constructor. 
The vessel combines with the strength of a modern 
steam whaler the symmetry and skilfulness of con- 
struction which has happily still survived in Dundee—as 
perhaps elsewhere—from the old wood clipper days. 
There was greater variety of timber used in the Discovery 
than in Nansen’s Fram, built a number of years ago, and 
the methods of combining the materials were greatly 
superior. So far as size went, the Clyde produced the 
most noteworthy sailing craft of the year in the two four- 
masters Brilliant and Daylight, each 3770 tons, for the 
Anglo-American Oil Company. Simpson, of Oregon, 
U.S.A., turned out a ship of 3374 tons. The average size 
of the twenty sailers produced in France was 2570 tons, 
none being over 2800 tons. At present a steel five- 
masted ship of 5200 tons is under construction in the 
German yard of Tecklenborg, of Gestemunde; three 
three-masted barques of 3100 each in the French yard at 
Nantes; two sailers of 3300 in the American yard of 
Sewall, Bath, Maine ; and one, a strikingly novel vessel—a 
seven-masted four-and-aft schooner—in the Fore River 
Ship and Engine Building Company, Quincy, U.S.A. This 
vessel is 395ft. by 50ft. by 343ft., and will carry an 
immense spread of canvas. In Clyde yards there are at 
present six sailing vessels, three of them, unusually 
large, in a Dumbarton yard, two in Port Glasgow, and 
one at Troon. 

The restlessness and activity which have characterised 
the doings of shipbuilders—aided and abetted by enter- 
prising shipowners—within the past few years, in the 
way of modifying structural arrangement and the working 
equipment of steamers, have resulted in the production of 
types of cargo steamers—of the “turret,” “trunk,” and 
other classes—which, to all appearances, seem likely to in- 
crease. While augmented carrying capacity on a given net 
register tonnage has been one of the objects in view, 








another and equally important seems to be the maximum 


of economy in loading and discharging, and otherwise 


working the steamers. The year, as usual, saw the pro- 
duction by Doxford and Sons, of Sunderland—the fathers 
of the type—of a number of turret vessels, which, for 
certain trades, if not for general trading, continue much 
in favour. Another Sunderland firm, Laing and Sons, 
turned out two notable steamers of a modified “ trunk” 
design, each of 7000 tons, to the order of the Hamburg. 
American Company. These are intended for the ore-carry- 
ing trade, but the type has been designed for engaging 
in the carrying of either ore, grain, or other general cargo 
in bulk, where self-trimming is indispensable. The 
trunk deck runs nearly the whole length of the ship, but 
varies in this feature from other steamers of this type in 
that deck accommodation is provided on each side of the 
trunk, thereby obviating the narrow gangway otherwise 
necessary above. The hatches and all deck machinery 
necessary for rapid loading and discharging are situated 
on the trunk deck. The holds are conveniently free 
from pillaring obstructions, there being only four strong 
H-section pillars forming ties between the tank tops and 
sides of the trunk. Strong side derrick posts, which 
more and more take the place of masts as derrick 
supports, are fitted on the main deck at each side of the 
hatches. Ballast tank provision is made by which 
steamers of this type can make a voyage across the 
Atlantic, with no cargo, yet drawing about 14ft. or 15ft. 
of water. In this way provision is made against the severe 
strain too often experienced when running light, and 
against the chances of shaft breakage, which has too long 
prevailed. The provision of ballasting arrangements and 
the incidental advantages attaching thereto, were 
exemplified in other cargo-carrying vessels of the year, 
notably in the case of the Mercedes, produced by the 
Northumberland Shipbuilding Company of the Tyne. 
This vessel was illustrated and fully described in our 
impressions of the 10th and 17th inst., and we need not 
therefore further refer to her here, nor to the design of a 
new type of single-deck cargo steamer and steam collier 
which the firm of Sir Raylton Dixon and Co., of 
Middlesbrough, are introducing, which was fully illus. 
trated and described in our issue for the 8rd inst. It 
may simply be added that, quite apart from the main 
objects sought after in the various examples of modern 
cargo carriers, should they incidentally have the effect, as 
claimed for them, of minimising the trouble of lost pro- 
pellers and broken shafts, this of itself should justify their 
advent. The engines in some of the vessels referred to 
being placed close aft form a feature which in itself con- 
tributes to this end. 

The new additions to the fleet of oil-carrying steamers 
during the year, in which oil will be used as fuel for the 
boilers, helps on the question—no less important from an 
engineering than an economic point of view—of the 
general employment of liquid fuel, but on this question 
our columns—October 18th and December 6th, 1901— 
have recently contained so much that our references 
here must be general. Several marine engineering firms 
pay special attention to, and conduct independent investi- 
gations, into the oil fuel question, and in this direction the 
Wallsend Slipway Company was, as usual, busy during 
the year. Some of the steamers, whose boilers were 
fitted with Howden and Co.’s now universally known 
patent forced draught system, were also fitted with the 
firm’s patent oil-burning system, the results from which 
are said to have been highly favourable. In view of the 
discovery of the additional American supplies of oil, this 
firm say they anticipate the development of an extensive 
business in this direction in the near future. “Steamers 
adapted for cattle carrying, and others for frozen meat, 
fruit, &c., fitted with the necessary refrigerating plant 
and storage, were numerous during the year, while even 
a greater number, built previously, were at the same time 
similarly provided. Ice-breaking steamers, for which the 
Tyne has during recent years earned some renown, 
were not quite absent from the year’s output. Armstrong, 
Whitworth and Co. had on their list the ice-breaking and 
twin-screw, double-ended ferry steamer Scotia, built for 
the Canadian Government, and engined by the Wallsend 
Slipway Company. The same firms produced the cable- 
laying steamer Viking, for service on the Amazon. 

Dredger-building did not during 1901, either in Britain 
or abroad, assume in volume the importance it has attained 
in previous years; while as respects notable innovations 
in this very special branch of shipbuilding there was 
nothing to call for any lengthy comment. There is no 
doubt that the constantly increasing size of the larger 
sea-going vessels renders it more and more necessary to 
provide an adequate depth in the approach channels 
and entrances to ports. This necessitating the plant 
wherewith to accomplish such work, dredger-building may 
be relied on to prosper for a considerable time. Simons 
and Co., Lobnitz and Co., and Fleming and Ferguson on 
the Clyde, and Smulders and Smit and Zoon in Holland, 
undertook, as usual, the vast bulk of such work. The 
sand-pump dredger as a type is greatly more in evidence 
than before, although under certain conditions—the 
presence of boulders or clay for example—the bucket 
ladder dredger, which was and still is a Clyde speciality, 
is the only type of dredging machine that can be relied 
upon to remove a large quantity of material in a regular, 
continuousmanner. Theefficiency of sand-pump dredgers, 
as measured by the ratio of useful work done—represented, 
say, by the weight of solid matter lifted—to the non- 
useful work, as represented by the water dealt with, has 
been described by one authority as very satisfactory 
where the proportion of one part of sand-to three of water 
obtains in the total volume raised by the pumps. 

As regards the volume of work now on hand through- 
out the United Kingdom, Lloyd's estimate of this— 
excluding naval work—at December 31st is 1,359,200, as 
against 1,269,919 atthe close of 1900. The tonnage on hand 
to foreign account amounts to about 270,850 tons. War- 
ship work under construction and completing at the 
present time amounts to 333,300, as against 890,000 tons 
at the end of 1900. Apart from warship work, the 
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Tyne 257,900 tons, made up of 81 vessels; the Wear 
177,430, 49 vessels; the Tees and Hartlepool 177,180 
tons, 49 vessels; Belfast 215,880 tons, 24 vessels. Of 
the work on hand in Clyde shipyards—naval ships apart 
—there are many capacious vessels, but fewer perhaps 
than usual for the regular lines. Fairfield has a large liner 
forthe Orient Company and two for the Pacific Company ; 
Inglis, of Pointhouse, has four vessels for the British 
India Company, while D. and W. Henderson have the 
large Anchor liner Columbia within a short distance of 
the launching stage, the pioneer twin-screw vessel of 
the Anchor fieet. Clydebank has several big carriers for 
Sir Christopher Furness, Trinder, Anderson and Co., &e. ; 
while Caird and Co. have two P. and O. steamers of 10,000 
tons each, and two of 6000 tons each for the Pacific 
Company. Besides these there are, as usual, quite a 
number of vessels of a special character on the stocks, 


D. J. Dunlop and Co. have on hand a cable-laying 
steamer for Germany, 300ft. long, and similar in 
construction, but d50ft. longer than the Von 


Podbiekki, built by them for the same ownership 
in 1900. Dunlop and Co., it may be interesting to recall, 
built H.M.S. Monarch, which was the pioneer cable- 
laying steamer owned by the British Government. Oil- 
carrying steamers bulk not inconsiderably in the tonnage 
in hand. An oil-carrying steamer of 8000 tons dead- 
weight, to the order of the Deutsche Amerikanische 
Petroleum Gesellschaft, of Hamburg, ordered about three 
months ago, is now well in frame in Dunlop and Co.’s 
yard. In that of Scott and Co., Greenock, work is pro- 
ceeding on even a larger vessel of the oil-carrying class, 
for the Anglo-American Oil Company. This is the largest 
steamer of the class ever built, being 500ft. in length, 
and designed to have a carrying capacity of 12,000 tons. 
There are several cross-Channel steamers under way, as 
well as several swift river steamers for Clyde passenger 
traffic, including the new turbine-propelled _ steamer 
already referred to. On the Tyne and other North-East 
Coast rivers the work on hand, generally speaking, con- 
sists of the cargo-carrying class of tonnage for which 
these districts have long been noted. Included in the 
work, however, are not a few items of a more specialised 
character. On the Tyne, two, if not three, steamers for 
cable-laying are under construction, larger than their 
predecessors, showing that in this, as in other types of 
steamers, there is the tendency to increased size. On 
hand at Laing’s, of Sunderland, is a steamer for the 
British India Steam Navigation Company which will be 
by far the largest vessel of that company’s great fleet, 
and the record ship for size to be built on the Wear. 
With a length of 510ft., this vessel will have a loaded 
displacement of 18,320 tons. 








THE PREMIUM SYSTEM. 
No. I, 


As there is some little vagueness about the meaning 
of the term premium system, it will be well, as a com- 
mencement, to make perfectly clear the sense in which 
it is used in what follows. By a premium, then, we 
mean a money reward given to the individual worker 
proportionate to the amount of time which he is able to 
save out of a given standard time allowed for doing a 
certain piece of work. A specific case will make this 
definition, perhaps, more lucid. Take the example of a 
turner receiving wages at the rate of ninepence an hour. 
He is given a job to do within a standard time of, 
say, ten hours. He completes the work, let us suppose, 
in eight hours. He then receives a premium on the two 
hours saved. That is to say, he receives payment for 
his eight hours’ work at ninepence, equals six shillings, 
plus a certain amount on each of the two hours saved. That 
is, broadly, the basis of the premium system. It is a 
pecuniary inducement to the workman to turn the work 
out as much more quickly as possible than a fixed 
standard time. The method of computing the 
amount of the premium varies in different shops. 
In one it is simply so much per hour saved, the amount 
varying with the rate of wages of the workman. In 
another the premium bears the same relation to the 
ordinary wages due for the time taken to complete a job 
as the time saved bears to the time allowej. In another 
it is calculated on the basis of 50 per cent. of the time 
saved. There are other variations in details, into which 
we shall go in future articles. All that we desire to do 
at the present moment is to make it perfectly clear what 
is meant by the premium system, for although it is 
becoming more and more popular, there is, we have 
found, not a little uncertainty prevailing about exactly 
what the system is. It is most commonly confounded 
with piece-work, and not unnaturally, for it bears a strong 
resemblance toit. But there is an important difference. A 
workman may gain such dexterity at piece-work as, by 
largely exceeding the original output, to make the labour 
cost of a given article excessive. There is then the tendency 
on the master’s part to cut the rate, with the result, gene- 
rally speaking, of trouble. To avoid this the workman is 
tempted to work faster, just up to the limit, and no further, 
which he believes the master will stand. Now, by the pre- 
mium plan there is neither the temptationfor the em- 
ployer to cut nor for the workman to limit his output. 
For if the system is properly devised and honestly used, 
the result of increased effort on the part of the workman 
is advantageous, both to him and the employer, he receiv- 
ing more wages and the master gaining by the decrease in 
the time, and therefore cost, of production. These points we 
trust to be able to bring out fully when we treat of the 
different systems in use in greater detail. They are 
mentioned here to show that the premium system is not 
to be confounded with the ordinary piece-work. 

The advantages of the premium system will be brought 
out by degrees as we proceed, but in order that the reader 
may be induced to give the matter his attention, we may 
mention that in no case within our knowledge where it has 








gain to both master and men. To show how.great this may 
be, we may quote the following figures from a well- 


known works, where the system has been in use for sorite" 


time. In one case, the usual time to do a certain job 
was 110 hours. An allowance of 100 hours was made when 
the premium plan was introduced. The time actually 
taken was only 70 hours. The original wages cost was 
73s. 4d. per piece; by the new system it was only 
56s. 8d. Two other cases might be mentioned. In one 
40 hours, in the other 13 hours, were the respective 
average times under day wages; the respective times 
allowed under the premium plan were 45 and 15 hours, 
the times actually taken 30 hours and 10 hours, and the 
wages 12s. old, 10s. new, and 4s. 8d. old, 4s. new. Let us 
tabulate these figures—they have been taken at random 
—to make them more impressive. 


Old New 


Old Time New 
time. allowed. time. wage. wage. 
110 100 70 73s. 4d. dts. Sd. 
40 45 30 12s, Od. 10s. Od. 
13 15 10 ds, 8d. 4s, Od. 


We think such figures as these—and they might be 
repeated from: numerous other sources— should be 
sufficient to show that the premium system is well worth 
looking into. We would like to call attention particularly 
to one or two salient points. In the first place, we would 
ask those who look at the question from the workman's 
standpoint to observe the very liberal allowance of time. 
In the first instance the time has been reduced 10 per 
cent.; but that this was quite justifiable is shown 
by the fact that when on his mettle the workman 
was able to reduce the original time by over 30 per cent. 
In the other two cases quoted the time allowance is 
actually greater than the known original average time, 
but in both cases a substantial reduction of the original 
time is recorded. These points show, we think, con- 
clusively that the workman is not asked to strain 
himself excessively to secure his premium, and that 
there is no wish on the part of the masters to 
grind him. If there were any intention to cut, it is 
scarcely conceivable that the masters would have begun 
by raising the time allowance. But we do not ask either 
the employers or the workmen to accept an argument 
based on these few instances ; we hope, with the help of 
those firms who have already adopted the system, and 
many of whom have already given us much information, 
to be able to show that the system is mutually ad- 
vantageous. We are particularly anxious to allay, if 
possible, the suspicion with which the representatives of 
the workmen in many cases regard the premium plan. 
Holding an entirely independent position, it may be our 
happiness and g fortune to bring about a better 
mutual understanding. 

In order to get to the root of the workmen’s objec- 
tions we have put ourselves in correspondence with 
Mr. George N. Barnes, the secretary of the Amalgamated 
Society of Engineers. We could only wish that all the 
labour leaders held the enlightened views which Mr. 
Barnes expresses in his letters to us on this subject. 
If that could be so, we might soon hope for an excel- 
lent understanding between masters and men. At the 
present time a good deal of friction is due to mutual 
distrust. The workman is suspicious that the master 
is not dealing openly with him, and anything which is 
not absolutely clear to him he regards with uneasiness. 
The premium plan is at present in this category. The 
workman is mistrustful of his increased wages, and thinks 
that, somehow or other—how, he does not understand— 
the master is “taking a rise out of him.” The employer 
must, therefore, attempt the introduction of the system with 
caution, and withoutreserve. It is abundantly evident that 
the workmen will not receive iton faith. They, rightly or 
wongly, distrust their employers, and the evident course, 
it seems to us, to remove this feeling is the use of the 
greatest possible openness and confidence on the part 
of the masters. Messrs. Barr and Stroud, in introducing 
the system into their little works, issued a pamphlet 
explaining it fully, and the why and wherefore of its 
introduction, and inviting any question or investigation. 
The same plan might, we venture to suggest, be followed 
in other cases. The object that the employers must 
keep before them is to remove the ingrained belief of the 
workman that he is being “done.” That is to be 
achieved, we contend, by patience, and by treating the 
workman as a human being, but one who has not had 
the same opportunities of cultivating his understanding as 
his employer. For example, the first point that would 
strike a workman on seeing the table given above is that 
the wages cost on a given article is much less under the 
premium system than under day or piece-work rates, and 
he would immediately ask the question, “ Where do I 
come in?” On further consideration he would doubt- 
less see that, although he was actually receiving less for 
the single article, he was actually earning more money 
per day, because he was turning out more articles. 


Then he would probably reply that, as he was 
doing the work of two men, he was keeping a 


mate out of work. Unfortunately that is an 
argument which can only be wholly answered by a 
review of the lengthy history of industrial developments. 
The average workman is certainly not sufficiently ad- 
vanced in economic science to understand how vitally his 
own welfare is wrapped up in the success of his employer. 
But in every shop a certain number of superior hands 
may usually be found whom the masters might safely 
take so far into their confidence as to explain a little of 
the commercial side of the business. These men might 
be trusted to leaven the whole lump. This plan has 
been followed with considerable success in several 
instances which have come to our notice. Possibly 
some of the cases in which the premium system has 
failed might be attributed to an attempt to enforce it 
rather than to introduce it as a friend. to the workman. 
We must repeat again that the key to its acceptance 
hangs upon the confidence of the workman, and its rejec- 
tion depends upon the suspicion of the workman. Let 


been used properly has it failed to result in a considerable | this suspicion be allayed by perfectly frank dealing, and, 





if we may trust Mr. Barnes, the premium system would 
be welcomed by the men. 

Mr. Barnes raises the important point of the 
day-wage basis. Into that we shall enter here. 
after; at the present time it is only necessary to 
say that, as far as we have found up to the present, it 
does not appear to have been changed from that pre. 
vailing before the introduction of the premium system, 
It is a point, however, on which it is impossible to 
gereralise, because the exact bearing of the day-wage 
basis varies with the particular system employed. It 
should be, of course, and we believe always is, so 
arranged that a good living wage, the minimum 
rate for the district, may be earned, even if 
the workman is unable to execute the work in less 
than the standard time, and so earn a premium. We 
would direct attention to our remarks on the generous 
time limit in the case tabulated above. If it is so 
adjusted universally that the workman may save from 
10 to 15 per cent. of the given time, there should be no 
reason for objection on the part of the men. The men, 
however, foresee the danger of the masters cutting the 
rates if they find the men earning too much, or when 
they have found the limit of their powers. In the 
systems we have examined an undertaking is made 
by the employers that the time limit will not be 
reduced, and it may be raised, except in the case of the 
introduction of a new method or of faster machines, 
Such an undertaking is desirable in certain cases, but 
unless the workmen are inclined, from other causes, to 
believe that the employers mean to deal generously with 
them, it will scarcely be effective in avoiding all chance 
of friction. There is, however, another plan, and that 
is so to arrange the premium that under no conditions 
can the workman so far reduce his time as to tempt the 
employer to “cut the rates.” This is much too big a 
point to enter into at the end of an introductory article, 
and we leave it for discussion in its proper place. Let us 
say, in conclusion, that as we are very anxious to leave 
no phase of this question untouched, we shall be pleased 
to hear the views of our readers who may have had prac- 
tical experience of the premium system. 





THE TECHNICAL EDUCATION OF RAIL- 
WAY APPRENTICES IN FRANCE. 

CureF among the social and benevolent institutions 
organised by various of the French main line railway 
companies is that which concerns the education of their 
apprentices. The conditions prevailing with regard to 
the acceptance of applicants, the duration of the period 
of their studies, and the nature and extent of the latter, 
vary somewhat with the different companies; but a 
typical example of this educational system is afforded by 
the apprenticeship classes of the Chemins de fer de ]'Est, 
which, while perhaps alittle exclusive, are at the same time 
both rigorous and thorough in method, as may be judged 
from the following Cescription drawn from the school 
programmes. It is a little surprising that in this—the 
State railways included—the benefits of such a liberal 
education are not extended to the enginemen, the more 
particularly so that some of the drivers with whom we 
have spoken—oftentimes those in charge of the new 
American and Austrian built locomotives—give the 
impression of having an excellent knowledge of the loco- 
motive, theoretical as well as mechanical, which leads 
one to the reflection that had the works of Michael 
Reynolds been dated twenty-five years later, and in Paris, 
they would have found a field riper for their advanced 
aspirations towards the elevation of the status of loco- 
motive drivers. 

Many of the visitors to the last Paris Exhibition will 
remember the interesting specimens which were shown 
there of the different kinds of work executed by the 
“ Est ” apprentices in the various shops of this company 
—situated at Epernay, La Villette, Mohon, and Romilly— 
and also exhibited in the annex at Vincennes, the display 
of models serving as the learners’ guides for the heating 
and tempering of all the forged work for locomotives and 
cars—ingeniously coloured to imitate the exact glow 
required for working the metal. 

Although ever since the year 1852 the Chemins de fer 
de l'Est have always engaged apprentices, yet their 
schools—properly so-called—only date from 1884. These 
schools were organised with a purpose at once practical 
and philanthropic, in that they were destined to render 
assistance to working employés of the company, or to 
such of those who had families to maintain, and then, 
ulteriorly, as a means of ensuring a sufficiency of compe- 
tent and trustworthy workmen. : 

From the first it was decided, on general principles, 
that outside of the manual education—given under par- 
ticularly advantageous conditions for the apprentices— 
the latter should be remunerated from the commence- 
ment, and that they should, concurrently with their 
mechanical training, attend such theoretical classes as 
would encourage in them a taste for study and permit 
them to continue and complete their early scholastic educa- 
tion. It was thus proposed to form a nucleus of future 
mechanics from which it would be possible to draft men 
capable of making excellent foremen. d 

Following up this programme the apprentices are, 10 
a general way, selected from sons of employés still in 
service, or from those of retired or deceased railway men. 
Only lads of from thirteen to sixteen years of age are 
accepted, and they must be healthy and of good constitu- 
tion, able to read and write, and be acquainted with the 
rudiments of arithmetic. The candidate must produce, 
firstly, a certificate of physical soundness supplied by 
the company’s physician ; and secondly, proof of French 
nationality. , 

Contrary to the custom usual with most large outside 
engineering works, the apprentices are, as previcusly 
indicated, paid from the commencement: If. per day 
at Paris (La Villette), and 50 centimes in the other works 








J 


AN. 24, 1902 





| 
of the company, and this pay can be augmented every | 
five months at the rate of 25 centimes for the most de- | 
serving workers. In addition to this are the usual | 
advantages allowed to the regular railway employés of | 
medical and dispensary aid, free railway passes, &e. 

The duration of the apprenticeship term is from three 
to four years, after which the apprentices are promoted 
as mechanics’ helpers, working either in groups or along 
with the men, and thenceforth sharing in the daily round 
of shop work. After two years passed thus—that is, five 
years from their admission~—the learners are in most 
vases advanced to the rank of day workmen, and paid by | 
the day. Since there exists no contract with the appren- | 
tices, both parties are left entire liberty of action. | 
The company prefers not to be tied to those of its 
apprentices who may not have given satisfaction, either 
with regard to work or to discipline, although discharges | 
for such motives are rare. The railway company, on the 
contrary, seeks to retain the young artisans whom it 
has trained, or at least up to the time of their military 
conscription ; and after the period of military service, | 
preference is maintained for the former apprentices, while | 
those among them who had during their term scored | 





good points may, upon request, secure their former | 
positions. : 

If to the pecuniary advantages resulting from the rules 
adopted for the remuneration of the apprentices is added | 
the certainty of a good moral and healthy education, | 
ensured by the close and solicitous superintendence of | 
which these young fellows are the object, it will be 
understood that the applications for admission are rather 
numerous, so that it is necessary to classify the latter 
according to certain rules, which take into account the 
conduct, age, services rendered, and age of the father, 
and whether the latter is still at work, has the care of a 
family, is pensioned off, or is deceased, besides the conduct, 
manner, and aptitude for work of the candidates them- 
selves. 

Of these apprentices there are about a hundred in the 
Epernay locomotive shops, about seventy-five in the 
rolling stock departments at La Villette, Mchon, and 
Romilly, and forty in the various small repair shops and 
the running sheds. 

Since 1884 the “ Est” has trained a total of some 1430 | 
apprentices, the average yearly number being at the 
Epernay locomotive works 28; at the rolling stock shops 
at Paris, 31; and in the repair shops and the sheds, 12. 

The course of training is divided under two distinct 
heads—manual in the shops and theoretical in the class 
roms. The first is entrusted to gang foremen and 
leading hands of well-known proficiency and trustworthy | 
character, who stand and work with the apprentices, and | 
exercise the greatest possible care in their mechanical 
education, which is, of course, progressive, and graduated | 
according to the natural capabilities and physical strength 
of the learners. Then, in addition to the branch which 
the apprentice has chosen for his speciality, he is also 
given facilities for gaining an elementary knowledge of 
such collateral shop trades as most generally come into | 
touch with his own work. 

The theoretical teaching intended, as before said, to | 
continue the primary knowledge acquired at school by | 
the appprentice | 





usually comprises reading, writing, | 
orthography, history and geography, arithmetic and 
geometry, mechanical drawing, elements of physics and 
chemistry, technology, mechanics, laying-out of machine 
work, &c. These classes are in charge of the head 
staff of the shops—generally the foremen and draughts- 
men who very frequently were former pupils of the 
Ecoles des Arts et Metiers, and whose experience, speciali- 
sation, and capacity are a guarantee for the ultimate success 
of the apprentices. Two hours daily are taken up by theo- 
retical and manual instruction in the manner which we 
describe subsequently. In order to encourage and 
stimulate the efforts of learners attending these classes, 
prizes are given at the end of each manual term, 
consisting of specially-chosen works and of savings- | 
bank books, which are distributed to the most 
meritorious of those who have been classed first at 
the shops and in the classes. The term commences | 
October Ist and ends some time in August. 

Except for the unimportant differences arising out of 
the various natures of the work executed in the big 
shops, the system of apprenticeship adopted is as nearly | 
uniform as can be. 

In conclusion, it may be said that the results obtained 
are, as a whole, very satisfactory. Of course, the value of 
the artisan will depend much upon his individual propen- 
sities and abilities; but the least that can be said is | 
that lads so trained become good workmen, trustworthy, | 
and of excellent conduct. Some at this day are the leading | 
shop hands and foremen, and a few have even advanced | 
to superior positions. 

There can be no question that this organisation of an | 
apprenticeship system in the constructional shops of a 
leading railway company offers advantages and chances 
for promotion such as are not to be found in many other 
great industrial establishments of France. There are, 
in fact, in such important railway works focussed all the 
elements which go towards the training of apprentices 
under the most favourable of conditions; while the latter, 


after serving their time, can take their place among the | 
regular workers, thus avoiding the difficulty which so | 


often arises in other trades where the young learner is not 
always continually occupied with technical work, and 
then, after his term of apprenticeship, is sometimes 
obliged to leave his employer and find a situation else- 
where; and these immediate benefits are well known and 
appreciated by the company’s employés. 

Locomotive section.—In the Epernay locomotive works 
the educational course is as briefly summarised by the 
list which follows :—Reading, writing, French, arithmetic, 
geometry, algebra, physics, chemistry, mechanical draw- 
ing, history of France, geography, 
mechanics, technology, and, finally, a few ideas in politi- 
cal economy. 


The scholastic studies extend over a period of four! 


cosmography, | 


years, and are divided into four classes, each class receiv- 


ing twenty-five pupils, or one division, the time passed in 
each of the classes being two hours per day, all the usual 
accessories and materials being furnished by the company. 
As far as it can be arranged, all the lessons are, as has been 
said, given by former students of the Ecole des Arts et 
Metiers, at Chalons, and now the draughtsmen, foremen, 
&e., employed by the works. The following enumeration 
gives in detail the programme of studies for the fourth 
year only, and in commencing by the fourth, or lowest 
class :- 
FouRTH CLASS. 

" Book I.: Definitions —Volume—Surface — Lines— 
Point—Plane and plane surface—Curve—Angles—Parallels—Poly- 
gons—Triangles—Quadrangles, &c.—Theorems relating to straight 
lines, perpendiculars, angles, and triangles—Case of equality of 
triangles and of angles—Principal theorems relating to parallels 

Sum total of the angles of a triangle and of a polygon—Theorems 


(reometry. 


| on quadrangles, 


Arithmetic. — Introductory — Quantities — Units—Number 
Whole numbers—Numeration and notation—Fundamental opera- 
tions — Proofs — Produce — Power — Roman figures — Decimals— 
Numeration—Operations—Problems. 

French, — Grammar: Introductory —The noun, article, adjec- 


| tive, pronoun—Orthography—Dictations every fifteen days. 


History of France.—From the Gauls to 1789. 
Geography, &c.—Geography of France—Importation—Exporta- 


tion—Canals—Railways—Ports— Departmental divisions — Indus- 
tries—Mines—Colonies—Administration of the Republic. 
Sketching.— Prisms—Pyramids—Cones—Cylinders—Spheres, &c. 


Line drawing.—Geometrical figures—Lettering and figures suit- 
able for drawings. 
THIRD CLass. 


Geometry.—Book IL.: Definitions of the cireumference—Circle 
-—Diameter — Radius — Segment — Sector — Angles—Secants- 
Tangents, &c.—Theorems relative to the circumference and its 
combinations with a straight line — Theorems relating to the 
positions of two circumferences, 

Problems on Book II. 

Book II1.—Surfaces—Rectangles—Square—Triangle—Trapezium 
—Parallelogram—Circle—Sector—Segment, &c. 

Arithuete. — Vulgar fractions — Numeration—Reduction to a 
given denominator — Simplification — Operations— Problems on 
vulgar fractions—Metrical system: Its origin—Principal units 
Measures of length — Surface — Volume — Capacity— Weights 
Moneys —Squares and powers of whole numbers—Decimals and 
fractions—Square of a sum—Difference—Product—Square root of 
the same numbers. 

French grammar. — Verbs, adverbs, participles, prepositions, 
conjunctions and interjections—Definitions—Syntax— Punctuation 

Parsing —Orthography—Dictation every fifteen days, alternating 
with literary exercises—Literature, alternating every fifteen days 
with dictations—Correspondence—Reports on the shops where the 
students work—Orthography for home lessons. 

Geography. — Physical and political geography of European 
countries—Summarised geography of Asia, America, Africa, and 
Oceana—Seas—Gulfs—Principal rivers and mountains—Islands— 
Countries : Their divisions, capitals, and principal cities—Products 


| of each country—A few words on importation and exportation— 


Customs duties—Commercial treaties. 
History of France from 1789 to the present time. 
Sketching.Sketches of simple objects, and of pieces, such as 
bearings, connecting-rod ends, shafting blocks and brackets. 
Line dravring.—Drawings from the sketches. Making scales for 


| drawings. 


SECOND CLASs, 


Plane geometry.—Book II: Theorems on the square and the 
sum of two lines—On their difference—On the rectangle of the sum 
and the difference—Square of the hypothenuse—Square of any 
side of a triangle—Sum total of the squares of the sides of a quad- 
rilateral figure—-Proportion of lines—Similitudes of triangles. 


Book IV.— Polygons—Inscription of polygons—Circles—Measure | 
of the surfaces and the volumes of prisms, cylinders, spheres, | 


pyramids, &c.— Problems on Books III. and IV. 

(reometry in space.—Plane—Theorems relating to the intersections 
of planes—Perpendiculars from the plane—Perpendicular planes 
Parallels from the plane—Parallel planes—Intersection of two 
perpendicular planes on one plane—TIntersection of two planes 
parallel with a third plane. Surfaces and volumes of usual 
solid bodies. 

Arithmetic.—Revision 
root —-Proportion—Rule of 


class—Prime numbers—Cube 
-Mixed numbers 


of third 
three—Interest 


| Problems. 


French,—Literature : Home exercises every month, with correc- 
tion the following week —Correspondence—Reports. 

Orthoqraphy.—The best-written home exercise is dictated during 
the interval of correction, in order to serve as a lesson in ortho- 
graphy. 

Cosmogra phy. -—-A few lessons. 

Technology: No, 1.—-Pattern-making: Definition and classifica- 
tion of the woods used—Description and method of using the 
tools—Machine tools—Lathe—Cireular saw—Band saw—Planer 
—General instructions for model-making. 

No. 2. Foundry practice.—Bronze : Use of metals employed— 
Alloys—General instructions in moulding. Cast iron : Cast iron 
employed—Management and firing of a cupola—Repetition mould- 
ing machines—General information on laying off and moulding— 
Sands used—Plaster and white metal shell moulds. 

yo. 3, Forges.—Study of nature of irons—Iron employed at the 


No. 3. 


works—Generalities on steel—Smiths’ tools—Forges—Management 


of forge—Welding—Steam hammers— Re-heating ovens—Iron ° 


Division oO 





Monday. | Tuesday. 





French or tech- E 
nglogy. 





Drawing and 
sketching. 


Second class, 7 to 9 a.m. 


First class, 9 to 11 a.m. .| Chemistry, alge- Drawing or E 


bra, and political) sketching. Sa 
| economy. 

Third class, 12.30 to 2.30 p.m. | Arithmetic. French, 

Fourth class, 4.30 to6.30p.m.| Arithmetic. Geography. 





Tuesday’s lesson. 


{ 

Line drawing.— Drawing from above sketches. 

Shop lectures.—The drawing and technological classes are in- 
structed during one hour every month in the construction and 
working of shop tools, 


First CLAss. 


Mechanics. — Statics: Forces — Dynamometers — Centre of 
| gravity—Equibalance of simple instruments, lever, scales, wind- 
| lass, &e. 
| Kinematics. — Study of divers motions: Pulley speed—Cones - 
Pulley gears — Pinions—Cog-gearing—Screw cutting on lathes 
| Driving-rod and crank—Excentrics—Cams—Differential screws. 
| Strength of materials. — Tensile resistance — Demonstrations 

(calculations for boilers)—Compressive resistance (calculations for 
posts and pillars)—Bending resistance (calculations for beams) 
Torsional resistance— Demonstrations. 

Dynamics.—Mass of a body—Centrifugal and centripetal forces 
—Mechanical power—Live power—Capacity of machines—Friction 
—Steam motors—Boiler and accessories—Calculations of the work 
| of steam engines—High-pressure engines—Expansion—Condensa- 
tion—Description of mechanism of the motion—Study of valve- 
gears—Distribution by lift valves, by revolving cylindrical valves, 
and by rotary valves—Ball governors—Gauging apparatuses— 
Speed-counters (tachometry) — Prony’s power brake — Watt's 
indicator—Indicator cards. 

Technology.—General considerations on the different parts of a 
locomotive boiler—Frame—Cylinders—Valve motion—Erection of 
the engine—Description of purpose and action of various boiler 
mountings —- Westinghouse brake — Steam and compressed-air 
sanders—Combined steam and hot-air heating apparatuses. 

Algebra.—Introductory ideas—Equation of the first degree of 
one unknown — Equation of the first degree of two unknowns. 
The foregoing are very summary, and merely for the comprehension 
of a few formule in mechanics. 

Physics.—Introductory ideas—Properties and motion of bodies— 
Measuring instruments—Deadweight—Centre of gravity —Balances. 

Hydrostatics. — Paseal’s principle—Hydraulie press—Communi- 
cating vessels—Archimedes’ principle—Density—Specific gravities 
of various bodies. 

Atmospheric pressure. Gas—Barometer 
sure gauge—Compressed air and pneumatic machines 
Syphons. 

Heat. — Thermometer — Dilatation — Heat transmission—Con- 
ductibility—Fusion and _ solidification—Vapours—Latent heat 
Steam heating. 

Electricity, static and dynamic.—Introductory ideas—Laws 
Electrophore—Electroscope—Condensation of electricity—Light- 
ning conductors— Magnetism—-— Magnets—Declinations—Inclina- 
tion—Compasses— Piles—Electric units—Currents—Mounting of 
piles — Electro-magnets — Telegraphy—Bells—Telephone—Electric 
induction — Dynamos — Electric lighting — Accumulators— Force 
transmission— Various applications. 

Chemistry.—Introductory ideas—Change of state in 
Chemical nomenclature. 

Metalloids, — Oxygen—Hydrogen— Water— Azote —Air—Carbon 
(Illuminating gas)—Sulphur—Phosphorus—Enumeration of their 
composites. 

Metals.—General properties—Potassium, Sodium, Calcium, and 
their composites—Aluminium—Gold—Silver—Platinum. 

Metallurgy.—Iron, methods employed—Steel, methods employed 

Properties and defects—Metallurgy of zinc, tin, copper, lead- 
Glass manufacture. 

Organic chemistry.—Introductory ideas—Sugar manufacture- 
Wine—Beer—Cider—Alcoholic fermentation— Milk — Flour—Fat 
bodies — Soap— Candles — Petroleum — Tinctorial matters*— Hide 
tanning. 

Political economy. — A few ideas. 

Sketching from boiler mountings, Westinghouse pump, safety 
valves, cocks, &e. 

Line drawing.—Drawing from the sketches made from the parts, 
pinions, &e. 

Shop lectures.—These take place from time to time a little before 
the termination of the classes on mechanics, drawing, technology, 
and physics, the professor conducting the students through the 
shops and describing the construction and action of the machine, 
the tool or the apparatus forming the subject of the preceding 
lesson. 

Employment of apprentices in the locomotive shops.— 
Upon their entry the apprentices, whatever be their 
chosen trade, are all placed in groups under the care of a 
chief hand whose business it is to instruct them in the 
proper use of the file, the chisel, hammer, &c., and to 
distribute the jobs, give advice, and in general take an 
| active part in their work. The usual and duly-graduated 
| petty tasks are given at first, washers, nuts, spanners, 

straight edges, plain squares, try squares, compasses, 
calipers, kc. This stage of work varies from twelve to 
eighteen months according to the smartness of the lad, 
after which the apprentices are definitely placed with the 
| regular hands employed at erecting, fitting, boilermaking, 
| forge work, &ec., their division being made to suit the 
| requirements of the shops, and, as before said, according to 
the aptitude, and also, as far as possible, to the personal 
preferences of the boys. From this time onward they 
learn by watching all, in helping the mechanics as far as 
| their skill and physical strength allow. The paternal 
| influence of the educational staff—foremen and chief 
| hands—is continued by a regular superintendence and 
| companionship, which at all times directs the young 
| fellows from undesirable promiscuities. 
During the third year of service the apprentices pass 


Mariotte’s law — Pres- 
Pumps— 


body— 





Class Hours. 








Thursday. Friday. 
Arithmetic and Drawing or 
geometry. sketching. 


Wednesday. Saturday. 
Examination on 
Thursday's 


lesson. 





xamination on 


Physics and 
mechanics. 


Examination on 
Monday’s lesson. 


Drawing or 
sketching. 


xamination on 
turday’slesson. 


Geometry. | Drawing or 


| Geography. 
| sketching. 


History and 
French. 


Drawing or 
sketching. 


Geometry. History. French. 











working —Swaging—Drop stamping. Spring work: Nature of 


| steels—Hardening—Annealing—Spring - making—Spring testing. 


Boilermaking : Study of boiler plates--Operations—Hand tools 
Repairing plates. Machine tools: Bending, shearing, and punch- 
ing machines—Flanging press—Hand and hydraulic riveting 
Mounting the plates. Generalities on boiler construction: Shell 
—Fire-box—Tubes—Engine fitting—Tools—On the manufacture 
of small tools—Machine tools—Work on screw-cutting and turret 
lathes, drilling, planing, shaping, slotting, and milling machines — 
Cementation. Wheels: General description—Shrinking on and 
expanding off the tires—Keying and unkeying axles. 

Sketching.—Boiler mountings, such as cocks for feed-water, 
cylinder drains, blower, whistle, &c. 





. | &e. 


| two months at the forge learning to work hot and cold 
metals, weld, and manufacture such simple tools as tongs, 
hammers, straight edges, chisels, compasses, hand vices, 
After the fourth year the two apprentices who have 
| been classed first on the merit list are put for a year into 
| the lathe and wheel shops, and execute in succession the 
principal work done there. These same apprentices, if 
| they have been classed first at drawing, or failing these, 
| such others as have done well, pass two hours daily in the 
| drawing-office for improvement. 
The following is a programme of apprenticeship classes 
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at the rolling stock workshops at Romilly -sur- Seine 
(Aube) :-— 
Seconp (LowWgEr) Division. 

‘‘rammar.—The article, elision, contractions—Nouns, formation 
of plural—Final letter of nouns. Qualiticative adjectives: Forma- 
tion of feminine and plural—Agreement with noun. Determinative 
adjectives: Possessive—Number—Indetinite. Verbs: Subject. 
Complements: Direct, indirect, and circumstantial-—-Modification 
of the verb--Number—Persons—Agreement of the verb—-Simple 
and compound tenses — Radical — Termination — Auxiliaries 
Attributes—Conjugation of verbs—Irregular and defective, active, 
neuter, passive, pronominal, and impersonal verbs. Participles : 
Present —Past—Agreement of participles—Adverbs— Prepositions 

Conjunction—Interjections. Exercises: Parsing — Analysis — 
Dictation—Literary exercises. 

Arithmetic. —Numeration of whole numbers, of decimal numbers 
and fractions—Addition—Subtraction—Multiplication— Division — 
The metrical system—Measures of length and of surface—Land 
measure—Cubic measure—Timber measure—Measures of capacity 

-Weight measures— Moneys. Applications: Exercises and 
numerical problems. 

(Yeometry. — Definitions : 
triangles, polygons, circumferences, circle, 
surfaces, rectangle, square, parallelogram, 
trapezium —Exercises and numerical problems. 

Freehand drawing.—Elementary instruction in drawing —Repre- 
sentation of a “ea by drawing—Elevation, end view, plan, sec- 
tions, light and shade lines—Drawing straight, curved, and dotted 
lines, circumferences, &c., without instruments. 

Sketches of simple bodies—cubes, cylinders, cones, dises, rings, 
&c,-—in elevation and plan. Sketches of parts of carriages and 


Line, plane, angle, perpendicular, 
i c.-- Measure of 
triangle, lozenge, 





trucks in elevation, plan, and end view, with sections at given | 


points. These drawings are dimensioned and listed for the number 


of parts and their materials according to the advice of the instruc- | 


tor and until the learner is able to class the drawings unaided, 
Technology.—General ideas on woods, metals, alloys, &c. 


First (Uprer) Division, 
(‘rammer.—Revision of rules of grammar—Dictation — Exercises 

Parsing — Narratives, 

Arithmetic. —The divisibility of numbers—Greatest common 
divisor of two numbers—Separation of a number into prime factors 

Least common divisor of two or several numbers— Least common 
multiple of two or several numbers—eVulgar fractions —General 
properties—Principles—Reduction to fractions of a given denomi- 
nator—Operations on fractions—Simplification —Ratios and_pro- 
portion—Rule of three—Interest, simple and compound—Square 
of a number and square root— Extraction of the square root—-Cubes 
Powers, Examples, exercises, and numerical problems. 

(feometry.—Straight lines—Angles—Perpendiculars—Demonstra- 
tion—Squares with shifting heads. Triangles: Isoceles triangle 
Case of equality of triangles—Perpendicular and oblique lines— 
Triangles and quadrangles — Geometrical position of equidistant 
points of two straight lines. Applications: Perpendiculars drawn 
with the syuare—Draughtsman’s squares —Cabinetmaker’s and 
carpenter's squares-—-Mason's square—Land surveyor’s square— 
Verifications of perpendiculars—Vertical—Horizontal—Spirit-level 
—-Mason’s level. Parallel lines: Examples —Drawing parallels on 
paper and on the ground—Marking gauge—Sum total of the 
angles of a triangle ; of a convex polygon—Parallelogram. Circle : 
Ares and chords—Distance of chords to centre —- Example: 
Describing circumferences — Their verification — Calipers. Tan- 
gents: Applications, Turner’s work—Keyhole saw—beam compass 
—Relative positions of two circles — Measurement of angles. 
Examples, Protractor—Graphometer —Exercises and elementary 
problems on straight line and circle—Elementary notions on pro- 
portional lengths, and on the similitude of triangles and of poly- 
gons—Demonstration— Proportional compasses. Regular polygons: 
Inscription of any regular polygon in a circle—Inscription of the 
square, octagon, hexagon, equilateral triangle, duodecagon and 
decagon—Length of the-circumference — Numerical applications. 
Measure of the area of the rectangle, of the parallelogram, of 
the triangle, of the lozenge, of the trapezium, and of any polygon. 
Equivalence of a square construc on the hypothenuse of a 
rectangular triangle to the sum total of the squares constructed on 
the sides of a right angle. Area of a regular convex polygon, of 
a circle, sector, and segment of circle. Numerical examples: 
Parallelopipeds—Surface and volume of a rectangular parallelopiped 
—Volume of straight parallelopiped, of a straight prism, of an 
oblique parallelopiped, and of an oblique prism. Demonstration : 
Cubing a pile of wood or block of masonry. Pyramids: Surface 
and volume of a pyramid with parallel bases. Example: Cubing 
a heap of stones. Cylinders: Lateral surface and content. 
Application : Gauging barrels—Mensuration of tree trunks. Right- 
lined cone: Lateral surface and volume—Trunk of a cone with 
parallel bases, surface and volume. Sphere: Surface and volume 
surface of the zone. Applications: Numerical problems, 

Freehand drawing.—The sketches, made in pencil, represent 
principally the different parts entering into the construction of roll- 
ing stock—the fitting of those parts and the machinery used in 
their production—all being fully drawn from different positions 
in | mH elevation, end view, and section. 

Line drawing.—Geometric figures—Division of lines and of cir- 
cumferences—Construction of angles and quadrilateral angles— 
Reduction of figures—Scales—Joining lines—Drawing usual curves 
(ogive, oval, loops, arc), rampant, mouldings, &c.—Construction of 
spirals, ellipse and oval—Drawing machine parts, framings of 
carriages and trucks, to full size and to different scales from 
sketches made by the students. These-are inked in by those 
apprentices who show particular skill or merit. 

Lechaology and mechanics.—Woods — General uses — Framing 
together wood of different sections—Description of the various 
specimens of woods and metals in the school museum—Iron—Cast 
iron and steel—Principal metals and alloys—Densities—Qualities— 
Uses—Manufacture—Application to rolling stock—Resistance of 
materials—Constructions in wood and in iron, comparisons, &c.— 
General ideas on the forces—Simple machines, as lever, capstan, 
and inclined plane. Composite machines: Differential pulley, 
windlass, tackle, &c.—Steam engines, hydraulic machines ; their 
essential parts and working—Transmission of motion, &c. 


PRACTICAL Work IN THE CARRIAGE SHOPS. 


Fittere,—First year: Grounding in the handling of hammer, 
chisel, and file—Working up of pieces in iron and steel—Making 
plate squares and flange squares—Manufacture of, and repairs to, 
small tools—Coiling springs for journal wipers, and preparing 
sundries for the tool room. Second year: Making scrapers, 
punches, compasses, &c.—Completion of parts used in the con- 
struction of carriages—Preparing and finishing pieces for new 
stock—Finishing various parts for carriages and vans. 

Turners.—First year: Making templates — Turning pins for 
spring hangers, screws, gudgeons, bolts, &c. &c. Second year: 
Turning spring accessories, hinge pins, and small pieces for repairs 
and up-keep of machine tools. Third year: Turning punches and 
matrices--Pins for van door handles—Pins for machines, brake- 
lever gudgeons, carriage work in general, and machine tool 
repairs, 

Tinsmiths,—First year; Instructions in handling of shears, rasp, 
and soldering iron—Preparing lugs for fixing the carriage roofs— 
Preparing oil-cans, water-cans, and shop lamps. Second year: 
Making and repairing parts for small tools and articles for the 
illumination of carriages and shops. Third year: Repairs— 


General tin and lamp work—Maintenance of shop lamps—Repairs 
to carriage and van roofs—Making drips and spouting for carriage 
an van roofs. 

_ Corriage buitders.— First year: Instructions in use of tools, saw- 
ins and planing wood, joiyting, framing panels. Second year: 


General construction—Repairs to tools. Third year: Preparing 
material for carriages and vans. 

Patternmakers.—First year: Planing and setting-out wood, joint- 
ing: tenons and mortises—General framing. Second year: Making 
wood teeth for pinions, rolling trestles, marking gauges, squares, 
band-saw guards, covers for shaft belting, models, &c.—Turning 
legs for carriage seats, mallets, handles, screws, cramps, &e. 
Third year: Various turning work, making tables, trestles, load- 
ing gauges, dressing panels—Pinion work. 

Painters.— First year: Cleaning and 
bodies. Second year: Painting carriages and vans. 
Varnishing and finishing-off work — Lettering, &c. 

Trimmers.—First year: Preliminary tasks in leather work. 
Second year: Repairs to carriage trimming (in leather). Third 
year: Repairs to second-class carriage trimming. 


rubbing-down carriage 
Third year : 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





SHOREDITCH ELECTRICITY WORKs. 


Str,—Mr. Alliot, in his defence of the combined refuse 
destructor and electricity supply works at Shoreditch, printed in 
your issue of January 10th, raises some curious points in connec- 
tion with municipal trading, and the arguments which he advances 
are anything but convincing of the profitable working of the 
combination. 

Briefly as I understand his arguments, they are as follows :— 
(1) A combined refuse destructor and electricity supply works are 
only profitable as a combination when the amount of current sup- 
plied is relatively small; (2) the apparent loss of £3265 odd is 


made up of a sum of £2206, which is capital expenditure included | 


in revenue account, and a balance of £1060, which is more than 
accounted for by the destructor being worked at a loss of 1s, to 
ls. ld. per ton of refuse destroyed ; (3) sinking fund for repay- 
ment of loans, and interest on loans, should be considered a profit, 
and not a charge. Generally, the business is carried on at a loss, 
in order that the district, as a whole, may benefit. 

Now, Sir, the first statement is a very curious commentary on 
the many claims put forward by the advocates of combined dust 
destructors and electricity supply works, and particularly so in 


the case of the many exaggerated claims put forward when the 


Shoreditch works were installed. . 
Mr. Alliot is quite correct in stating that these claims were not 


advanced by the consulting engineers, Messrs, Kincaid, Waller and | 
Manville. - Quoting from Mr. Manville’s speech at the Institution | 


of Civil Engineers in December, 1899, when a paper on the 
‘*Shoreditch Electricity Works” was under discussion he stated. 
‘*A point which, owing to the large extent to which the Shoreditch 
example had been followed, had been somewhat lost sight of, was 
that under no circumstances would it be worth while investing 
capital in order to burn refuse to save the burning of coal.” Here 
I am entirely in accord with Mr. Manville, and cannot too strongly 
endorse his views. 

Mr. Russell, the electrical engineer of the Shoreditch installation, 
and theauthor of the papermentioned above, states that from experi- 
ence gained at Shoreditch, -99 1b. of water can be evaporated per |b, 
of refuse. Thisis, however, qualitied by the author, who says, ‘‘ This 
value should, however, be reduced somewhat if taken over a year’s 
working.” ‘‘ Somewhat” is indefinite, but evidently means a small 
amount, say 10 per cent.; we may therefore reckon on evaporating 
*9 1b. of water per lb. of refuse. Theamount of refuse destroyed inthe 
year ending March 25th, 1899, is given by the author as 26,201 tons, 
and during the year under consideration, viz., the year ending 
March 25th, 1901, we may assume that a similar quantity was 
destroyed. During the same period £10,966 9s. 6d. was spent in 
coal ; this I believe was Welsh coal at about 20s. per ton. The 
units generated were 2,982,364, and the units sold to consumers 
were 2,257.009. 

We find, therefore, that total quantity of water evaporated was : 





Refuse 26,201 x 2240 x -9 = 52,821,216 
Ex. 10,966 x 2240 x $= 1M 
249,331,936 Ib, 
249,331,936 _ 53.6 1p 


Water used per unit generated. . 5 





2,082,364 

If, now, we allow 20lb. to 221b. of water per unit generated 
when on trial run, which is a liberal allowance, we find that in 
actual working four times as much water is used as would be ona 
trial run, or, if its equivalent in coal is taken, about 10-5 Ib. of coal 
is burnt per unit generated, and this happens with the high load 
factor of 25-5 per cent. | think you will agree with me that there 
must be something wrong with these figures. 1 do not think that 
any station engineer would admit that he worked so uneconomically. 
Taking, now, the actual figures, 2,982,364 units were generated at a 
cost of £10,966 9s. 6d. for coal used, or each unit generated cost 
-88d., and each unit sold cost 1-16d. for coal Comparing these 
coal costs with others of metropolitan installations, we find :— 

Per unit sold. 
d 


St. James 

Kensington 79 
Brompton : ; “83 
Hammersmith . 1-02 
St. Pancras .. 1-06 


So that the actual coal costs of the Shoreditch installation compare 
unfavourably with those of other stations which do not get help 
from a dust destructor. We can, therefore, only conclude that the 
Shoreditch Vestry do not evaporate -9 lb. of water per pound of 
refuse burnt ; in fact, it may be taken for granted that the dust 
destructor, instead of being a help, is, if anything, a drag on the 
electricity supply station. 

The second argument can hardly be taken seriously. A capital 
expenditure is not a revenue charge, and to advance that as a 
reason of loss on working is to reflect on the Shoreditch 
accountants. 

With regard to the cost of destroying the refuse, Mr. Russell 
gives the cost in 1899 as 2+. 6-9d. per ton. The expenditure on 
the dust destructor for 1901 was £6408 10s. 6d., or at the rate of 
about 4s. 10-8d. perton. This amount, however, included a certain 
amount of trade refuse, for which the sum of £186 17s. 4d. was 
credited to the accounts. The amount credited to the destructor 
for destroying the Vestry’s refuse was £2464 7s. 8d., or about 
ls. 105d. per ton. The actual dead loss on the destructor appears 
to be £2795 6s., or about 2s. 1d. per ton, and this amount is debited 
to the electricity accounts. 

The third argument, that the amount of sinking fund for repay- 
ment of loans, and the interest on these loans, should be considered 
as profit and not as arevenue charge, is decidedly odd. Mr. Alliot 
overlooks the fact that either this or some other charge has not 
been provided for, inasmuch as there is a deficit of £3265 odd on 
standing charges against the concern ; and, again, that the amount 
set apart for sinking fund and interest on municipal loans is usually 
comparatively small, and certainly would not be considered a fair 
return on money invested in a trading concern. 

I do not wish it to be understood that I advance the theory that 
municipal trading should return a profit in a similar proportion to 
that looked for from any ordinary business ; but I do distinctly 
state that all municipal trading should be so managed as to be 
certain of paying its way, and should not be allowed to become a 
burden on the rates. 

The actual cause of the loss is not due to the increased cost of 
coal, as suggested by you, Sir, but to the loss on the destructor 





and to the policy of the Shoreditch Vestry, as set forth by Mr. 
Alliot, who says:—‘‘The apparent loss is rea'ly due to the fact 


that the customers of the Borough of Shoreditch have been 
charged less than the customers of any other electric light station, 
Any money which the Borough of Shoreditch may have failed {, 
collect has actually gone to foster the prosperity of the district as 
a whole.” Now, the latter part of this sentence should read: 
‘* Any money which the Burough of Shoreditch may have failed t. 
collect has actually gone to foster the prosperity of certain trades 
at the expense of the district as a whole.” 

This policy of municipalities competing with other business at 
the expense of the ratepayers is one that cannot be too severe), 
condemned, ¥ 

The actual total costs of supply at the Shoreditch installation 
were 2-87d. per unitsold, and the number of units sold 2,257,009 ; 
of this amount nearly 670,000 units were sold to the motor load at 
1-5d. per unit, or ata total loss of about £3824 11s. 8d. This loss was 
made on the motor or power load, or on that section of their load which 
Shoreditch, in common with all other electric supply companies, 
encourage in order that they may increase their load factor, 
and consequently decrease the working costs of the generating 
station. 

Undoubtedly it is sound policy to encourage this section of their 
work, and I am convinced that as traders and manufacturers become 
more alive to the advantages to bederived from their using electricity 
as a source of power for working their factories, this section of the 
load on generating stations, will assume larger and larger proportions 
But what will happen if it is to be continually supplied at a loss, 
and up to now no London installation has prone in producing 
a unit at the costof 1d! Why, simply that the greater this bene- 
ficial load becomes the greater will be the loss on the yearly turn. 
over, 

The Shoreditch Vestry will have to admit that they made a 
mistake, and that their great hopes, so freely expressed in the 
earlier stages of the history of the work, have not been fulfilled, 
and they must recognise, as stated by their consulting engineer, 
| that a combined refuse destructor and electricity supply works i. 
not a coal-saving combination ; although it undoubtedly is, on the 
other hand, a most sanitary combination, Recognising this fact, 
they must raise their prices by such an amount as will bring them 
more in accordance with those charged by neighbouring  vestries 
| and with their own total costs. We shall then hear no more about 
| a deficit on the Shoreditch clegtricity supply. 

} JNo, I Turner, A.M.LC.E. 





Lewisham, January 17th. 


EARLY PNEUMATIC TIRES, 


Sin, ~The article in your issue of Jan. 17th on the above subject 
| Was most interesting of itself, and for me, personally, it possessed an 
added freightage of interest, because of the mention of the name of 
** Robert William Thomson ” as that of the patentee of the ‘‘airia! 
wheels” which thus made meteoric appearance in London, 1846 
11847. Can this be the “R. W. Thomson” who subsequently 
| became noted in connection with the designing and building of 
‘road steamers,” and particularly in connection with the india- 
| rubber tites successfully applied to the wheels of the same, in con 

junction with movable shoes of steel, for the sake of a better grip 
upon the roadways and streets traversed! If so, he must have 
been a very young man when he took out his patent for the 
| aérials. I was closely associated with “ road-steamer " Thomson in 
the early seventies, up to the time of his death —-1873-75. [lis 
faith in india-rubber was unbounded, and his inventive brain wa 
constantly engaged in speculation as to novel applications of it in 
engineering and mechanics. He resided then in Edinburgh, and 
he died there about the years above hazarded. His death wa. 
noticed fully in THE ENGINEER at the time, if I remember aright. 
Perhaps some one of your readers might be able to say if ** road 
steamer” and ‘‘rotary-engine’” Thomson, who died in the 
seventies, was identical or not with the patentee of 1846. My 
Thomson was originally a civil engineer, and early in his life he 
had to do with some harbour enlargement works at Dover ; after- 
wards spending a number of years in the East Indies —Java 
before returning to this country and taking up the ‘road steamer 
problem, with which the memory of him is chiefly concerned. He 
would not be more than 48 when he prematurely died—1873-75 
and therefore he must have patented the atrial wheels—if he was 
the man—when little more than just out of his teens. 
Glasgow, January 21st. JOHN MEIKLE. 








TRAVEL IN AIR. 


Sir,—In the paper on ‘Travel in Air” in your impression of 
December 20th, the word reaction should be used in the place of 
‘“‘ resultant,” in the right-hand column of the first page, and tactual 
would be better than ‘‘ textual” in another place. 

If a motion of 10ft. per second is given the normal force, the 
parallel motion on the upward slant should approximate 100ft. per 
second at 5 deg., to produce a level resultant, instead of 50ft. 
When the plane was made with a covering in imitation of the 
feather structure, a retardation in normal speed occurred, contrary 
to expectation, and in changing the paper, as first written, the 
wrong motion was divided. It is a detail that does not change the 
essential character of the activities. 

The Jekyll and Hyde characteristics of the soaring plane are 
controlled by the angle of inclination. J. LANCASTER. 

6351, Star-avenue, Chicago, January 11th. 





THE SANITARY InsTiTUTE.--The congress of this Institute wil! 
be held at Manchester from September 9th to 13th, 1902, under 
the presidency of the Right Hon. the Earl Egerton of Tatton. 
Section I., ‘‘ Sanitary Science and Preventive Medicine,” will be 
presided over by Sir J. Crichton Browne, M.D., LL.D., F.R.S., 
F.R.S.E. Section IL., ‘‘ Engineering and Architecture,” will be 
presided over by Sir Alexander Binnie, M. Inst. C.E. Section III., 
‘* Physics, Chemistry, and Biology,” will be presided over by 
Professor A. Sheridan Delépine, M.B., C.M., B.Sc. Eight tech- 
nical conferences will also be held in connection with the congress. 


Ow. Fven ror Locomotives.—A number of American railways in 
Texas and California are making extensive use of the local oils for 
fuel for the locomotives, and the Atchison, Topeka, and Santa Fé 
Railway has recently applied its oil-burning system to a locomotive 
having a marine corrugated flue fire-box. The furnace is 11ft. 
long and 59in. diameter, lined with fire-brick at the bottom and 
part of the sides, and entirely lined in the combustion chamber, 
which is 3ft. long, formed by a brick bridge wall 3ft. from the tube 
plate. An important feature is that there are no rivet heads or 
stay-bolt heads to be damaged by high heat if the engine is forced. 
The engines have cylinders op by 28in. and 26in. by 28in., 
with 5#ft. driving wheels, and a weight of 135,0001b. on the 
driving wheels and 175,000 lb. total. The total heating surface ix 
2988 square feet, of which the fire-box represents 177 square feet. 
The burner is a rectangular box of brass, with an upper passage 
hin. by 34in. for air and a lower passage Sin. by 34in. for oil. The 
Southern Pacific Railway has also some similar boilers fitted for 
oil, but on engines having six coupled driving wheels and a two 
wheel leading bogie. The engines weigh 176,600 Ib., with 
153,900 Ib. on the drivers ; cylinders the same as the other engines 
| noted above, and driving wheels 5}ft. diameter. There are 

2340 square feet of heating surface, of which the fire-box represents 

177ft. The tender is fitted to carry 3000 gallons of oil and 
6000 gallons of water. In the Eastern States oil fuel is little used 
for locomotives, the oil being too expensive and being all held 
for commercial purposes. California oil has been used for several 
years, and the development of oil wells in Texas has led to the 
increased us? of this fucl for locomotives. 
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JAPANESE CRUISERS NIITAKA 
AND TSUSHIMA. 


Tur special interest of these vessels—illustrated on 
page 90 lies, of course, in the fact that they are abso- 
lutely Japanese. Mr, Satow, the Japanese chief construc- 
tor, designed them. Japanese workmen at Kuré and 
Yokosuka are building them. Japanese factories have 
designed and made all their material, armour, machinery, 
ammunition, and guns. In this an epoch is marked. 

The first warship of any account built in Japan was 
the Hashidate, of 4277 tons, but she was merely put 
together. She was sent out in pieces and erected 
under French supervision. This ship was followed by 
the Akitsushima, of 3150 tons, a reduced copy of the 
American Baltimore. Whether she should be considered 
American or Japanese in design is, perhaps, a moot point; 
in any case she is no credit to anyone, her steaming 
qualities being indifferent, and her seaworthiness by no 
yneans beyond question. Her engines were made in 
Japan, but from Western designs. 

In 1898-4 the Suma was designed, her sister the 
Akashi following somewhat later. These ships were 
entirely designed in Japan, and are currently supposed to 
be purely Japanese in material. This is partly quite true, 


NEW 


indeed, nothing to boast of save the “twin screws.” The 
American “ humbug ships ”—to quote a famous naval 
officer—have, besides twin screws, an imposing arma- 
ment and a pretence at protection. Even so, the Navy 
Department, after ordering them, seemed assailed with 
doubts, and they then imported method into their mad- 
ness. With an acumen, excellent for everybody save the 
unfortunate contractors, they let it be known that America 
expected that the patriotism of the builders would see to 
it that the contract speed and horse-power were heavily 
exceeded—without extra cost to the American nation— 
which is nice for America, but hard on the builders, as 
we have said. However, be all this as it may, it is not 
fair, for the reasons mentioned, to compare the American 
cruisers with the Japanese. 

The diversity of armament is so great that we have 
commuted all guns of 3in.—12-pounders—and over to 
the value of 6in. pieces, on the assumption that in shell 
fire—which is the only thing cruisers are concerned with 
—an 8in. quick-firer equals 14 of 6in. quick-firers, and 
that this piece is equal to two 4°7's, 14 of 5in., three 4in., or 
four 3in. Thisis approximately accurate practically, though 
it may not always fall in with “ weight-of-metal-discharged 
in-one-minute ” calculations and statistics. The draughts 





given are mascima, and in the machinery the engines are 
three-cylinder, unless otherwise stated :— 


| "Ear 








+. H, ann J. | DENVERs, 


our part it may be, but undoubtedly it is wisdom. There 
is small chance of the Novik’s being successful finally, 
according to the latest accounts of her trials, while her 
gun units come to only 1 per thousand tons of displace- 
ment. The sacrifice made in her is fearful. The Taka- 
sago has two and a-half times her gun fire, double her 
armour deck, and only a knot less speed—while in prac- 
tice she is probably faster. The German ship is slower, 
of less than half the Takasago’s value in fire per ton of 
displacement, while the Japanese type sacrifice speed for 
gun power. All told, it is hard to make out a case for 
these medium-sized vessels. As far as they go, Japan 
has probably struck the best mean, but that is all. How- 
ever, as we have said, the principal interest in the 
Japanese type is that it represents the arrival of Japan 
as a shipbuilding power. The last thirty years has seen 
Russia, Holland, Germany, and Italy take to building their 
own ships, and in the case of the last two they build for 
others. No doubt it will be so with Japan by and bye, 
and the start is better than Germany or Italy made. 
Japan is along way off to send to for ships—save for 
Chili, China, and Sian:—besides which commercial diffi- 
culties known to those who trade with Japan may 
suggest themselves. Failing the creation of a home 
industry for foreign supply, the new Japanese departure 
will be always heavily expensive to Japan rather than an 





orange gr og AKITSUSHIMA, TAKASAGO, Proven, ( YosHINo, Novik, 
Date (1902) (1805-97) | (1882) (1897) (1897) (1092-3) | (1901-02) ——SS=«8@2)—SS*S~*~S« ‘90S 
Nationality Japan Japan Japan Japan France German U.S.A. Japan Russia 
Displacement, tens 3420 2700 3150 4300 4065 2715 3200 4150 3000 
length, feet 334) 305 302 360 (p.p.) 332 360 292 350 : 361 
Beam, feet. 14 41 43 46h 444 404 44 464 * 304 
Draught, feet 16}, 164 | 185 20 21} 174 174 20 19 
Armament... Six 6in. Two 6in. | Four 6in. Two 8in. Four 6-4in. Ten 4in. Ten din. Six 6in. Six 4-7in. 

Ten 3in. Six 4-7in. | Six 4-7in. Ten 4-7in. Ten 4in. Ten 1-pdr. Eight 6-pdr. | Eight 4-7in. Eight 3-pdr. 

Four 25-pdr. Twelve 3-pdr. | Ten 3-pdr, Twelve din, || Ten 3-pdr. Four machine | Two 1-pdr. 22 3-pdr. 

Four machine | Six 24-pdr. I'wo Colts 
Value of guns commuted to Gin... 84 5 7 11 | res 34 63 10 3 
Torpedo submerged none none none none none 2 none none none 
‘Torpedo above water none 2 | 4 5 2 none none 5 5 
Armour deck 2hin. 2in. | din. Sin. 2in. 2in. 2in. (partial) 4in. 2in. 
Engines Triple-expansion | Triple-ex pansion | Triple-expansion | Triple-expansion || Triple-expansion — Four-cylinder Four-cylinder | Triple-expansion Triple-expansion 
vertical vertical | vertical | vertical horizontal triple-expansion | triple-expansion vertical 
Screws Bs ‘ P : 3 2 2 P | 2 2 2 2 3 
Indicated horse-power, full power 9500 8500 8400 15,000 9500 8000 4500 15,000 17,000 
Full speed 20 knots 20 knots 19 knots | 24 knots 19-6 knots 22 knots 165 knots. 23-08 knots 235 knots 
Normal coal, tons 200 500 300 550 - 467 300 _- 
Maximum coal, tons 600 600 1000 600 700 700 1000 
Boilers Niclausse Cylindrical Cylindrical Cylindrical Belleville Schultz Babcock & Wilcox — Cylindrical Thornycroft 
Approximate number of tons of displace- 
ment per 6in. gun, or equivalent : 100 540 450 390 570 868 500 415 1000 


partly quite incorrect. There is reason to think that the 
* stand-by’ Westerner has been the deus ex machina. 
She is practically the famous Yoshino with 50ft. of her 
length cut out abaft the funnels, and though none of the 
material was imported, some of the designs for it were. 
Of the ships under review this can hardly be said—they 
are essentially Japanese, though the inspiration for the 
design may still be found in the Elswick Yoshino or 
Takasago, which are practically sisters. 

Below we give data of the Niitaka class, compared with 
(1) the Japanese cruisers of Japanese design; (2) the 
Elswick cruisers alluded to above; (3) the three foreign 
designs nearest to them in size. Direct comparison is 





From this table it will be noticed that in the matter of 
armament per ton of displacement the Japanese vessel is 
practically on a par with Elswick designs. The fact that 
the German ship is only half as heavily armed is worthy 
of note. Evidently in these cruisers the German ideal is 
something seaworthy—a scouting ship, in fine—and 
armament is also sacrificed to speed. Reverting to the 
Elswick vessels, it will be noted that while the 3400 and 
the 4300-ton ships carry proportionately equal arma- 
ments, the larger vessels have an abnormal advantage in 
their thicker decks; and this incidentally leads us to a 
subject another aspect of which we have considered upon a 

| previous occasion, namely, what size is best value for the 
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NEW JAPANESE CRUISERS 


impossible, for there are no modern 3400-ton ships. The 
French vessel is much larger, the German much smaller, 
while the American one is out of court on the score of 
speed. With regard to the American Denvers or Chata- 
nooga class a few words may be said. 
do 19 knots, or near it, but they will do so only because 
of the patriotism of American builders. The whole 
position is extraordinary. As once in this country, so in 
America, the authorities have, it would seem, been 
attacked with the mania for building ships that under no 
conceivable circumstance can have any war use, except 
as coffins for sailors. In peace they swell the list of 
effective vessels, and do duties that could be discharged 
equally well by the scores of obsolete craft ‘lying idle in 
the dockyards. In sober fact they are “ political” ships 
—a very ignorant voter may give his vote to the party 
that laid down “such a lot of new warships.” The 
British public is more gullible than the American, 
presumably ; since our “twin-screw” sloops carry the 
Veriest pop-guns in armament, have no speed, and, 


Probably they will | 


|money. This, we think, Elswick solved in the Takasago, 
| in which the increased size gives a better deck and more 
| speed. If we go above 4000 odd, and take a ship like 
| the Variag, of 6500 tons, we find her “gun units” 15, 
which works out at a 6in. gun or equivalent for every 
| 4830 tons displacement. She has no more speed, but 
| rather less, and if she carries more coal there is a 3in. 
| instead of a 43in. deck against it. As for the 3400-ton 
| ships and thereabouts, they are really 2000-tonners writ 
ilarge. We in the Pelorus class, Germany in the Gazelle 
|class, and, no doubt, Japan in the Suma, have 
lall made the same discovery, that there is no 
| place in warfare for ships over 8000 tons or so, and under 
3000 tons. The ships of 2000 tons odd are cheap to 
build, but there their utility ends. They soon shake 
themselves to pieces with rough usage, and their fighting 
value is small. Hence the German increase to 2715, 
Russia’s adoption of a 3000-ton Novik, Japan’s advance 
to 3420 tons, and our—also France’s—discarding of any- 
thing between 500 and 5000 tons. Belated wisdom on 








economy, but against this there is the employment of 
money in Japan and the national pleasure of building ships 
for Japanese use in Japan. This last alone is likely to out- 
weigh questions of economy—for the time being at any 
rate. 








SAMUEL DIXON, 





WE regret to have to announce the death, which took 
place on Friday last, in London, of Mr. Samuel Dixon, until 
recently a partner in the well-known engineering firm of 
Kendall and Gent, Manchester. During the whole of his 
career Mr. Dixon was directly associated with the engineering 
trade of Lancashire. Serving his apprenticeship at the works 
of 8. S. Brooks (now known as Brooks and Doxey), he gained 
a Whitworth scholarship, and secured the position of head 
draughtsman with the firm of Kendall and Gent, a post 
he occupied for a number of years, subsequently becoming 
manager, and later one of the partners, his association with 
the firm extending over about thirty years. Mr. Dixon was 
the patentee of several important improvements in machine 
tools, including a radial drilling and tapping machine with 
two spindles, and a boiler shell drilling machine, which have 
been largely adopted in engineering works. By the death of 
Mr. Dixon, Manchester has lost a striking personality in con- 
nection with the engineering trades. Joining the Manchester 
Association of Engineers in 1877, he, during the whole of his 
membership, took an active part in practically every move- 
ment connected with the society, and filled the office of presi- 
dent in the year 1888-9. He contributed several valuable 
papers to its transactions, including ‘‘ Accuracy in Machine 
Construction,’’ ‘‘ Conservation of Energy,’’ &c., his latest 
being one on ‘‘ The Machine Tools at. the Paris Exhibition.”’ 
During recent years Mr. Dixon was prominently associated 
with the Manchester section of the Engineering Trades 
Employers’ Federation, of which he was elected president in 
1899. He was also a member of the Central Executive Com- 
mittee of the Federation, and his advice with regard to the 
matters that came before the Association for settlement was 
always greatly valued. Mr. Dixon was a member of the 
Institution of Mechanical Engineers, and the Iron and Steel 
Institute. At Marple, where he resided, he took an 
active interest in local matters, and was appointed a perma- 
nent member of the District Council. In fact, one of Mr. 
Dixon’s main characteristics was the enthusiasm and energy 
he put into everything he undertook. Latterly, he had 
fallen into ill health, which necessitated his withdrawal from 
active work, and a relapse, after a severe operation in London, 
brought about his somewhat sudden death, at the compara- 
tively early age of fifty-two. 








ALL owners of automobiles in Belgium have now to 
pay an annual tax. For cars up to 6 horse-power the rate is 50f. 
per year, over 6 horse-power 60f, The penalty for a false declara 
tion is 100f. to 200f., and from ong to three days’ impr'sonment: 
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ELECTRIC GENERATORS FOR THE BOLTON 
CORPORATION. 


On Thursday, 16th inst., we accepted the invitation of 
Dick, Kerr and Co. to join a small party specially 
invited to visit the works of the English Electric Manu- 
facturing Company, Limited, of Preston, Lancashire, in 
order to be present at the test of two 1100-kilowatt 
generators which have been built by that company for 
the Bolton Corporation. These machines are to be used 
for the supply of energy both for lighting and tramway 
work. 

Before describing these special tests, it may be well to 
remind our readers of the history of this important 
manufacturing concern. 

Within the last few years engines and electrical ap- 
paratus for electric tramways have chietly been imported 
from the United States, but about two vears ago certain 


THE ENGINEER 


design for 60 horse-power and 100 horse-power motors 
for railway work. For the Liverpool Overhead Railway 
it recently supplied four motors of 100 horse-power 
for one train, and were thus able to cut down the 
schedule time by one-third. The gearing consists of a 
pinion and spur wheel, both having machine cut teeth. 
The pinion is made of soft forged steel, and the spur 
wheel of cast steel as hard as it is possible to machine. | 
The gear cases are made of malleable iron of British 
manufacture, and we were glad to find that in this work 
American competition has not proved successful. The 
motor cases are made of cast steel, and these are the 
only parts which are now obtained from the United 
States. An order for 2000 sets of cases was placed witha 
Sheftield firm, but as the delivery in the contract period did 
not amount to thirty cases, the order was cancelled, and 
the cases were obtained from the United States. We are 
glad to hear that the material of the English cases was 
most satisfactory, but the delay in delivery rendered 
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Fig. 1-ARMATURE OF 
British capitalists decided to begin the manufacture of 
tramears with full electrical equipment, and also of 
generators in this country. For this purpose they 
acquired works at Preston which had been previously 
used as wagon works, and there began to build tramear 
bodies. This concern is known as the Electric Railway 
and Tramway Carriage Works, Limited. Soon afterwards 
the same group of British capitalists acquired land just 
opposite the carriage works and adjoining the Preston 
Docks, and there founded the concern known as the 
English Electric Manufacturing Company, Limited. 
These are the works visited by the party we have pre- 
viously alluded to. They have been very fully described 
and illustrated in our impression for June 22nd, 1900. 
The design of the motors and generators is in the hands 
of Mr. Short, who was connected with the Walker Com- 
pany in the United States before the creation of the 
present English company. Work in the shops begins at 
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Fig. 3—CURVE OF TEST OF MOTOR 

7.30 a.m., and continues until noon, there is then a break 
of one hour for dinner, and work is resumed at 1 p.m. 
and continues until 5.30 p.m. 
are from 7.30 a.m. until 12.30 p.m. 

There is no stoppage for breakfast, and the week con- 
sists of fifty working hours. We understand that the 
workmen are quite satisfied with this arrangement, and 
we were informed that piece work was adopted where- 
ever possible, and that in the armature winding depart- 
ment the company had found it more satisfactory to 
educate their own staff than to employ men who con- 
sidered themselves as efficient armature winders. 

The number of electric motors now being produced is 
surprising. We were informed that last year the output 
reached 2400, which were fitted to 1200 cars. At present 
the motors are being produced at the rate of forty-five per 
week, and the principal types are of 25 horse-power and 
35 horse power respectively. Each type is made in two 
classes, respectively suitable for a gauge of 3ft. 6in. and 
4ft. 8iin. Figs. 3 and 4 represent curves obtained from 
tests of these motors. The company has also a standard 





On Saturday the hours | 


NOO-KILOWATT GENERATOR 


business absolutely impossible. The company is about 
to put down a cast steel foundry of its own, and hopes 
shortly to be entirely independent of foreign countries 
for the whole of the material employed. Each motor is 
tested with an alternating potential of 2500 volts before 
being passed as satisfactory. 

After inspecting the works, we returned to the 
generator shop, and found that the machines for the 
Bolton Corporation were ready for testing. They were 


arranged side by side over a pit, and standing 
upon foundation plates with tee grooves, and are 
shown in’ the engraving on- page 87. The test was 
arranged on the Hopkinson method, so that one 


generator was supplied with current from the power 
station, and drove the other as a dynamo. These 
machines are being supplied by Dick, Kerr and Co., and 
each is of 1100-kilowatt capacity, compound wound, and 
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Fig. 4-CURVE OF TEST OF MOTOR 


intended to develop 550 volts and 2000 ampéres for light- 
ing and tramway purposes. They will be arranged 


engines, the armature being coupled direct to the flanges 
of the fly-wheels. 
100 revolutions per minute. They are 12-pole machines, 
and in all respects are in accordance with the standard 
practice of the English Electric Manufacturing Company. 


The magnet frame is made of a special quality of cast | 


j iron, which has a high magnetic permeability, and the 


yoke is divided horizontally, so that the upper half of the | 


frame can be removed for inspection purposes. The pole 
| pieces are of laminated steel, cast into the magnet frame 
| with a cast-welded joint, which ensures a low reluctance 
in the magnet circuit. The poles are provided with 
detachable shoes, which act as supports to the field- 


between the cylinders of cross-compound Musgrave | 


The speed of the combination will be | 


magnet spools; the field coils are wound upon spools 
made of steel with brass ends, one portion of the spool 
being occupied by the shunt winding, and the other 
| portion carrying the series winding of ribbon copper. 
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The shunt coils and the series coils are insulated from 
each other by a special combination of mica and paper, 


and both coils are insulated from the spool by a thickness 
of at least fin. of the same insulation. 

After the winding is completed the surface of the coil 
is carefully covered with heavy paper wrapping secured 
with a layer of braided rope covering filled with insulating 


| varnish. The finished coils are placed in a large baking 


oven where they remain for several days in a temperature 
high enough to drive out the last vestige of moisture. 
The varnish in the insulation and covering hardens 
during the baking process, so that there is no opportunity 
for moisture to enter again. These coils, while hot ‘are 
subjected to an alternating pressure of 2500 volts between 
the windings and the spool or frame of the machine. No 
joints are made in either the shunt wire or series copper, 
except on the surface of the coils where they can be 
examined and kept tight. The pole faces of the magnet 
cores and pole shoes are bored out after the cores are in 





Fig. 2—ARMATURE SPIDER 


position, thus ensuring the bore being exactly circular. 
The two half rings of the field magnet frame are held 
together by four bolts let into pockets on the inner sur- 
face of the castings, thus avoiding projections on the 
outer surface, which might spoil the symmetrical lines of 
the machines. The lower half of the frame has cast 
with it two massive supports, the lower surfaces of which 
are finished to a plane parallel with the armature shaft. 
By means of these supports the frame is held in a vertical 
position with two rigid foundation girders, having screws 
for adjusting the armature clearances horizontally, 
and a number of plates for vertical adjustment. The 
entire frame of the machine can be moved lengthwise 
over the engine shaft upon the foundation girders, thus 
uncovering the armature windings and permitting the 
removal of individual magnet coils without disturbing 
the upper half, thus rendering repairs to the windings of 
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Fig. 5-EFFICIENCY CURVE OF GENERATOR 


either the armature or field coils easy and rapid. The 
| armature, which is shown in Fig. 1, is built upon a spider 
of strong tough iron, shown in Fig. 2, the sections of the 
rim being unconnected, thus avoiding shrinkage strains ; 
it is bored accurately to gauge, and is made slightly 
smaller than the diameter of the engine shaft, so that it 
requires a pressure of about 100 tons to force it into 
position. The core is built up on the ends of the 
|arms of the spider, and consists of punchings made 


| from high class steel, which are thoroughly annealed 
and japanned. The armature coils are carried in 
slots, these coils being former wound, and thus made 
interchangeable. Very liberal provision is made for 
completely insulating the inductors from the core and 
from each other. The commutator is built upon a special 
spider, which is carried upon the hub of the armature, 
|and on the periphery of this spider hard-drawn copper 
| commutator hers are firmly cramped by means of steel 
end rings. The insulation between the bars and the hub 
‘is made from the purest mica, and this insulation is said 
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to be so carefully made that in testing between the com- 
mutator bars and hub the alternating pressure may be so 
high that the current will creep over the edge of the 
a distance of from lin. to 2in. without 


mica rings 
puncturing. To the back end of the commutator bars 


tlexible copper leads are riveted, extending radially up to 
and connecting with the armature windings. These 
joints are all exposed, and can be inspected at any time, 
so that if repairs are required they can easily be effected. 
A special feature is the arrangement for giving effective 
internal ventilation tothe armature. The segmental ends 
of the arms and the spider are so designed that air is 
admitted to the inner surface of the armature core, and 
forced with great velocity through the radial ducts in 
the laminations, thus providing a most efficient system 
of ventilation for the core, armature coils, and field 
magnets, 

The electrical pressure between adjacent commutator 
bars is kept under 10 volts, so that there is no possibility 
of an are continuing between the bars over the gin. space 
between them. 

A balancing device is attached to the’ commutator to 
equalise any slight difference in the magnetic reluctance 
of the various magnetic circuits of the multipolar machine, 
thus checking the slightest tendency to spark. The 
brushes for collecting the current from the commutator 
are made from the purest carbon, and are held in position 
by brush holders carried on laminated copper strips 
having an easily adjustable pressure. 

The brush holders are so designed that no moving joints 
carry the current, and are mounted upon a massive rocker 
ring supported by four brackets attached to the generator 
frame. All the brushes can be rocked together by means 
of a hand wheel and screw geared to the brush rocker 
ring; two massive copper cross connecting bars placed 
inside the brush rocker ring collect the main current from 
the brush holders, and deliver it to a connection board at 
the bottom of the machine. 

During the test, current was gradually supplied to one 
of the generators from the power station, and the amount 
was raised until the current taken and produced was as 
follows :— 


Amperes Amptres 
in circulating Total Volts Revs. per 
external in amperes. = min. 
circuit. generator. : 
295 . 2400 2695 ... ... 492 
310 2500 2810 101 
370 2750 3120 495 


The generators ave designed nominally for 2000 ampéres, 
so that during the last reading the output was over 50 
per eent. higher than the normal. It was unnecessary 
to adjust the brushes in any way during the test. Both 
the machines are compound-wound, but the series wind- 
ings were cut out during the tests, and regulation was 
effected with the shunt coils. 

Tests were then made with a sudden break, the circuit 
being broken first with 1570 ampéres flowing, and then 
with 2000 ampéres flowing ; there was no sparking, and 
during the second test the speed only rose two revolu- 
tions per minute. On Friday morning, the 17th inst., 
the machines were started under a load of 2200 ampéres, 
and allowed to run continuously under this load during 
the whole day until the rise in temperature, indicated by 
both the thermometers and the volt meters across the 
fields, showed the temperature to be constant. The 
machines were then shut down. and the temperatures of 
the various parts taken by the thermometer in the usual 
The results were as follows :— 


way. 
Itumospheric temperatures 58 deg. Fah, 

Motor. Fah. Fah. Fah. 
Armature . 105 deg. — 58 deg. equals rise 47 deg. 
(‘ommutator ae ss. a = a 
Field ee 5 58... ss 3 38 

Generator. Fah. Fah. Fah. 
Armature ... 103 deg. -- 58 deg. equals rise 45 deg. 
(‘ommutator _ — »s -— 37 
Field 116 ,, - 58 st i es 
‘otal weight of machine equals 127,000 lb. or 56 tons. 

armature 48,000 F 
tields 79,000 35 


An efficiency curve is given in Fig. 5 on page 86. 
It is interesting to add that plants are at present pass- 
ing through the shops for the London County Council, 
Cape Town, Perth, Australia, Ilford, Bolton, Birkenhead, 
and St. Anne’s. 

We desire to express our thanks to the officials of the 
company for their courtesy in affording us every facility 
for the inspection of the works, which are certainly among 
the finest in the country. 








THE ROYAL INSTITUTION. 





On Friday evening last, at the Royal Institution, Lord 
Rayleigh delivered the first discourse of the before Easter 
Session. His subject was ‘ Interference of Sound,”’ a title 
which, he said, required some explanation. We are wont to 
designate by the word sound the vibrations which produce 
the sound. If two sets of vibrations meet one another—the 
one set being positive and the other negative—these may 
neutralise one another if the pitch be the same. This is not 
of necessity interference properly so called. There are many 
sounds—technically called ‘‘ high sounds ’’—which are above 
the limits of human hearing. Nevertheless they can readily 
be detected by the sensitive flame. If the wave length of 
these sounds be small they can be experimented on in an 
ordinary room. For such experiments the sensitive flame 
forms an excellent detector. It was shown that a flame, 
though it gave no sign of having ‘“‘ heard ’’ the note given out 
by a tuning fork producing a note high up the scale, would 
readily respond to a hissing sound made through the teeth. 
In fact, whether it responded or not was entirely a matter of 
the pitch of the note. What are called stationary waves are 
produced by reflecting surfaces. These waves are divided u 
for the sake of classification into nodes and loops. Eac 
node is half a wave length from the nodes next to it on 





either side, and the same is the case with the loops, which 
come midway between the nodes. The distance separating 
the nodes from the loops is therefore one-quarter of a wave 
length. The nodes represent alternate condensation and 
rarefcation ; the loops indicate no alteration of pressure. 
The ear responds most readily at the nodes, the sensitive 
flame at the loops. Taken in distance from the reflecting 
surface, the first loop appears a quarter of a wave length 
away, the first node half a wave length, the second loop 
three-quarters of a wave length, the second node a full wave 
length away, and so on. 

An extremely interesting series of experiments in this con- 
nection were carried out. A sound was produced by means 
of what Lord Rayleigh termed a bird call—a small apparatus 
into which air under pressure could be blown—the pressure 
being adjustable. The sound could not be detected by the 
audience, but it at once affected the sensitive flame. By 
holding a reflecting surface—such as a plate of glass—behind 
the flame and moving it backwards and forwards, it was 
shown that the flame alternately responded and was — 
cent. It was explained that these points represented the 
nodes and loops already alluded to, and it was further 
pointed out that by taking readings over a considerable range 


—say, 10 alternations of nodes and loops—the wave length of | 


the sound under examination might be determined with con- 
siderable accuracy, the error certainly not being more than 
1 per cent. Witha greater range it might be determined 
with even greater accuracy. It was explained that the 
wave length of the actual sound used was 2 centimetres. A 
large number of substances might be used as reflectors. 
Thus, muslin stretched on a frame was practically opaque 
to the sound waves, and still more perfectly so if it were 
wetted. Thin tissue paper also acted well for the purpose. 
When dealing with sounds such as these, it was, of course, 
experimenting under difficulties to work in a lecture theatre, 
since so many things were acting as reflecting surfaces. 

In the experiments just detailed the sound employed was 
continuous. The method of measuring the wave length was 
equally adaptable when the sound was intermittent, though 
it evidently required more skill. It was shown in action 
with a sound produced by hitting a piece of steel with a 
clapper at intervals. 

The foregoing were the result of a sort of interference, but 
not of complete interference. One of the simplest forms of 
complete interference was shown by using the bird call and 
the sensitive flame, placed at a known distance apart— 
depending on the wave length of the sound used—and having, 
half-way between them, a large glass plate with a circular 
hole of the proper diameter exactly in its centre, this centre 


also coinciding with a line drawn from the source of sound to | 
The flame remained unaffected until either the | 


the flame. 
centre of the hole was blocked by a circular dise, or until the 
diameter of the hole was reduced by placing over it a dise 
with a hole in it. In the first case, the waves passing round 
the disc became antagonistic to those obscured by the central 
disc ; and in the second case the reverse happened. The 
vibrations of the same phase co-operated; while those of 
opposite phase neutralised each other more orless. Of course, 


these effects were only possible in the present instance with | 


the special apparatus employed specially arranged. 

Lord Rayleigh then went on to explain how that, in the 
case of fog signals used at sea, interference had an important 
bearing. He had lately been engaged on behalf of the 
Trinity House authorities in carrying out a series of experi- 
ments in connection with the fog-signalling apparatus at 
St. Catherine’s Point, Isle of 
Wight; and a set of slides 
were thrown on the screen 
illustrating the various shapes 
of horns in use there. He said 
that, in considering the ques- 
tion on theoretical grounds, 
he had come to the conclusion 
that the proper shape of horn 
to adopt was that having an 
elliptical cross section. The 
shapes of those actually con- 
structed were shown upon the 
screen. They were 20ft. long, 





and had an opening which was 
an ellipse, with axes about 
4ft. and 1ft. respectively. His 
object in using this form was 
to spread the vibrations out in 
a horizontal fan, and not to 
allow them to go either up- 
wards or downwards. How 
accurate had been his theo- 
retical deductions was amply 
shown by experiment, which 
proved that only a thin plane 
—as it were—of sound was 
being sent from a small ex- 
perimental horn of correspond- 
ing dimensions and the bird 
call used in connection with 
the sensitive flame. Exactly 
the opposite of what might 
reasonably have been expectid 
on first consideration was 
found actually to be the case. 
sent out was horizontal when the major axis of the ellipse 
was vertical, and not vice versd. The explanation of this was 
that it was not necessary to have two distinct sounds in order 
to have interference, since each part of the opening was a 
source of sound, and that it is possible to have the dimension, 
such that—as in this case—sounds coming from opposite ends 
of it may neutralise one another, Hence, when the major 
axis was vertical, the impulses sent vertically, whether up or 
down, neutralised one another, and no sound was produced. 
The minor axis was not long enough for neutralisation to 
take place, and hence the horizontal band of sound. 


A puzzling circumstance in connection with fog signalling 
at sea was the existence of what was known as the “silent 
area.’’ Thus the fog-horn might be heard, say, for a mile 
when steaming from the shore. Then on proceeding further 
it was inaudible, but still further out to sea it was again to 
be heard for several miles. A suggested explanation of this 
phenomenon had been made by supposing that reflected 
waves from the sea neutralised the direct waves passing 
through the air. That such a thing could happen was shown 
by using a board to represent the sea, poy so reflecting 
the vibrations that they neutralised those proceeding 
directly from the elliptical horn to the sensitive flame. 
But Lord Rayleigh was by no means certain that this was 
the correct explanation. Were it really so, he argued, the 


The thin plane of sound 
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| effects of this interference could only be manifest at the 
surface, and noticeable, say, from a small boat. But, as a 
fact, from as low down near the water as a listener could 
get, to as high as the top of the mast of the Trinity 
House yacht, the sound of the fog-horn was inaudible in the 
silent area. 

Experiments were then made with two similar horns placed 
in the same horizontal plane at some distance apart, to see if 
the silent area disappeared, and if the sound effects were 
increased. It was shown that, when both these horns were 
acting at once at a certain distance from the flame, that the 
effect of the two was greater than the effect of one alone. 
Then, if things were so arranged that when both were work- 
ing there was no effect on the flame, the flame would hiss if 
one horn were obscured. Then, too, if both the horns were 
together moved along a line opposite to the flame, it was 
shown that the flame alternately hissed and was quiescent, 
proving that there were a series of points where there were 
alternately interference and co-operation of the vibrations. 
With two horns, therefore, there were points where there was 
silence if the horns remained stationary. The effect of the 
vibrations was also altered—-as was shown experimentally—if 
they passed through gases of different density. An organ pipe 
produced different effects on the flame if held horizontally or 
vertically, as also did a bell if its axis were in a straight line 
| with the flame, or at right angles to that line. In fact, it 
| was clearly shown that it was by no means certain that, with 

two sources of vibration, the resulting sound would be 
|inereased. It might be the reverse. 

| After the discourse the president, his Grace the Duke 
|of Northumberland, unveiled a bust of Sir Frederick 
| Bramwell, the late secretary of the Institution, and, in a 
| laudatory speech, handed it over to the charge of Sir James 
| Crichton Browne as treasurer. Sir James, in a suitable 
| speech, accepted the custody of the bust, which is the work 
| of the late Mr. Onslow Ford, R.A., and is presented to the 
| Institution by the Board of Management as a token of their 
| appreciation of the able manner in which Sir Frederick, 
| during his fifteen years of office, carried out the duties of 
| Secretary. Sir Frederick, in reply to these two speeches, 
| made one of those speeches for which he is famous. Each 
| word told upon the audience, and showed them how deep!) 
| he felt the honour done to him. There were touches of 
| wit, too, and, as a set-off to this, a note of sorrow was struck 
| when Sir Frederick spoke in feeling terms of the artist who 
was not destined to be present to receive the congratulations 
of all present on the excellence of the resemblance of the 
bust to the original. 











THE TEMERAITRE. 





Some details of the Téméraire, just struck off the Navy 
list, may interest our readers, many of whom must remember 
the day when the Téméraire was our ‘ideal battleship.” 
She is of 8540 tons displacement, 285ft. long, 62ft. beam, and 
27ft. mean draught. The belt is 7ft. wide and complete. 
Its thickness varies from 1lin. to 8in. All armour is, of course, 
wrought iron. The central battery is 8in., with 5in. bulk- 
heads at the ends, and one transverse inside the battery. 
The barbettes are pear-shaped, the fore being 10in., the after 
8in. The armour deck, flat on the belt, is 2in. The 25-ton 
| muzzle-loading guns in the barbettes are mounted on an 
adaption of the Moncrieff system, with hydraulic installations 
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THE TEMERAIRE 


—t‘he only other attempt to thus mount guns afloat is in 
the Russian Black Sea ships Tchesma, Ekaterina II., and 
Popoff, 

In 1899 the Téméraire was taken in hand for reconstruction, 
but after a change of rig from the heavy brig masts to that 
indicated in our plan she was let alone. Her armament 1s 
two 1lin. 25-ton muzzle-loaders in barbettes, two similar pieces 
in the forward battery, four 10in. 18-ton muzzle-loaders in the 
main battery, six 4in. quick-firers on the upper deck, four 
6-pounder quick-firers, ten 3-pounder quick-firers, 8 machine 
guns, and two 14in. torpedo tubes above water. Her engines 
are by Humphreys and Tennant. Ontrial, with 6500 indicated 
horse-power, they gave 13-6 knots, and they are still capable 
of about that. The coal carried is 620 tons, and there are 
twin screws. She was launched at Chatham in May, 1876, 
and is thus only some 25 years old. In 1878 she was one of 
the fleet that forced the Dardanelles, and in 1882 she 
bombarded Alexandria and did more damage than any other 
ship. She reported no injury of any sort or kind after the 
action. 








THe Manchester Ship Canal monthly approximate 
traffic return for D ber shows receipts amounting to £33703, 
against £26,690. The total for the twelve months ended December 
31st, 1901, was £308,362—an increase of £17,888 on that for 1900. 
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RAILWAY MATTERS. 


Tur death has occurred at Paignton, Devon, of Mr. 
Frederick Henry Trevithick, son of the late Richard Trevithick, at 
the age of eighty-six. 

ue new underground electric railways in London in 
which Mr. Yerkes is interested will be equipped, it is said, with cars 
that are absolutely fireproof, thus making a repetition of the disaster 
at Liverpool impossible. 

Inp1GNnaTIon has been caused in France by the discovery 
that the Eastern Railway Company has been placing orders for 
jocomotives in Germany. It is stated that the French builders 
were unable to compete either in the matter of time or price with 
the German builders. 

‘Tue result of the letter ballot in the American Society 
of Civil Engineers on the question of appointing a committee to 
consider the question of a possible modification of the standard 
rail section is announced. The vote was canvassed by the Board 
of Directors, and it was found that more than 1000 members had 
voted for the committee and sixty against it, It follows then that 
this committee will be appointed. 


TuE accounts of the London, Chatham and Dover Rail- 
way Company for the past half-year, subject to the completion of 
the audit, show a balance of £168,429 available for dividends. The 
directors will propose that a dividend of £2 5s. per cent. for the 
half-year be paid on the arbitration preference stock, carrying 
forward £17,540 to the credit of the current half-year, as compared 
with £29,264 at the corresponding period of last year. 


In the report of the Great Eastern Railway the mineral 
traffic shows the substantial increase of £45,265, although there is 
actually a considerable decrease in the number of train miles run. 
‘This decrease is owing to the use of more powerful engines, and the 
directors intend to make still further improvements in this direc- 
tion. That the trial by the Great Eastern Company has been so 
successful is exceedingly satisfactory. 

THE past half-year’s working of the Central London 
Railway has been highly satisfactory from a shareholder's point of 
view. A dividend of 4 per cent. per annum has been declared on 
the undivided ordinary, 4 per cent, on the preferred, and 4 per cent. 
on the deferred stock for the whole of the year. For the previous 
half-year 24 per cent. was declared on the undivided ordinary 
atock, 4 per cent. on the preferred, and 1 per cent. on the deferred 
shares. 

Tut Bagdad Railway, the Iradé for the construction of 
which has been promulgated, will start from Konia, the southern 
terminus of the Anatolian Railway, and, running south-eastward 
to the Eregli Pass, will thence go to Adana and Misis. It then 
runs through the Kara-Su Valley to the ruins of the ancient 
Europus, and, after crossing the Euphrates, goes ¢/@ Nisibin, 
Mossul, Bagdad, Kerbela, and Nejef to Bassorah, and possibly on 
to Koweit. 

A TRAIN de luxe between Tunis and Oran is to be run 
once a week in each direction during the winter season, beginning 
January 25th and terminating at the end of May. The departure 
is tixed for Wednesday at 7 a.m., the train reaching Algiers at 
10.50 on the following day, leaving the same evening at 8.30 to 
arrive at Oran on Friday, 6.40a.m.; the return being effected in the 
sume lapse of time, states the Petit Journal, with departure from 
Oran at 10 p.m. on Saturday, 


FouRTEEN miles an hour can scarcely be called an 
exciting speed for railway travelling, but this is what the residents 
in Kent who use the South-Eastern system have to be satisfied 
with. Much of the time consumed on a journey, say to Orpington, 
ix taken up by the abnormal time consumed in station stops, which 
recall the sleepy railway management of a quarter of a century ago. 
It is to be hoped that the extensive widening of the line will bring 
about a more tolerable state of things. 


Tue Great Eastern Railway report for the past half- 
year shows a gross revenue of £3,120,664, against £5,041,992 in 
the corresponding half-year of 1900, The working expenses have 
been £1,857,132, being 59-51 per cent., on the gross revenue ; 
against £1,882,993, or 61-90 per cent. for the corresponding half- 
year of 1900. The directors have resolved to declare a dividend 
for the half-year on the ordinary stock at the rate of 4} per cent. 
per annum, leaving £60,148 to be carried forward. 


A SPECIAL general meeting of the proprietors will be 
held in London on Monday, February 3rd, for the purpose 
of considering, and, if thought fit, of approving ‘‘a Bill to 
enable the South-Eastern Railway Company to make new railways 
and widenings ; toenable that company and the London, Chatham, 
and Dover Railway Company to acquire and to hold additional 
lands; to enable the Crowhurst, Sidley, and Bexhill Railway 
Company to raise additional capital ; and for other purposes.” 


Owr1nG to the Paris Exhibition there was a considerable 
increase in passenger traffic on the French railways in 1900. The 
number of persons carried was 440,350,000, divided as follows : 
Western, 112,317,000 ; Northern, 80,614,000 ; Lyons and Mediter- 
ranean, 67,442,000; Eastern, 66,182,000; Orleans, 39,401,000 ; 
Southern, 20,828,000; State, 13,600,000; Paris Inner Circle, 
38,985,000 ; Paris Outer Circle, 981,000; total 440,350,000. Compar- 
ing these figures with those for the previous year, when the number 
carried was 399,000,000, there is an increase of over 41,000,000, or 
10 per cent. The increase was 16,088,000 on the Western, 6,936,000 
on the Northern, while the excess on the other lines was :—Eastern, 
2,250,000 ; Orleans, 250,000 ; Lyons, 1,720,000; Southern, 650,000 ; 
State, 1,400,000; Paris Inner Circle, 8,814,000 ; and 64,000 on the 
Outer Cirele, 


THE Great Northern Railway Company, under the 
Omnibus Bill shortly to be introduced into Parliament, seek to 
construct about twenty-five miles of railways in South Yorkshire, 
from Serooby to Tickhill, with extensions to Ravenfield, and to 
Maltby and Dinnington. The object of these lines is to provide 
for the new coalfields in this part of South Yorkshire ; but as laid 
out they will compete with several other schemes which are also to 
be brought before Parliament this session for opening up the un- 
worked coalfields of this portion of the South Yorkshire district. 
Power is taken to acquire additional lands at Scrooby, Langwith, 
West Hallam, and other points on their system. The Bill also 
provides for the transfer to the company of the undertaking of 
the Sutton and Willoughby Railway Company, and power is taken 
to raise £2,000,000 additional ordinary, preference, and loan 
capital, of which £500,000 will be raised by the creation of 
debenture stock. 


Tue chief engineer for Queensland§ railways has drawn 
up a report on the running of trains by electricity on the suburban 
lines. Three suggestions are made:—(1) The obtaining of all 
power required from the Brisbane tramways ; (2) the obtaining of 
part of the power from that company, and the erection of a station 
at Nudgee to furnish the remainder; and (3) the erection of 
independent works near Nundah. From this power-house current 
for the entire system might be supplied, ‘‘ Boosters ” being used 
where necessary to maintain the voltage. The approximate cost 
per mile of running electric trains is given at 8°34d., 3°58d., and 
6°39d., by the three systems mentioned respectively. According 
to the estimate the most economical method of working would be 
for the department to supply its own power ; but taking into con- 
sideration the large initia] outlay which would be entailed, the 
report recommends that should it be decided to adopt electric 
traction, in the first instance, at any rate, an agreement be come 
to with the Brisbane Tramways Company to supply power, 
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NOTES AND MEMORANDA, 


AccorDING to the official census returns issued yester- 
day the population of Canada is 5,369,666, showing an increase of 
536,427 since the previous census. The number of Canadians in 
the United States is 1,181,778. 


OFFIcIAL returns give the output of the French mines— 
coal, anthracite and lignite—for the six months ended June 30th, 
1901, as 15,767,131 tons, as compared with 1¢,529,887 tons during 
the corresponding period of 1900, being a decrease of 762,756 
tons. 7 


On January Ist, 1900, the French mercantile marine 
comprised 1227 steamships of 507,120 register tons, and 14,262 
sailing ships of 450,636 tons ; in all, 15,489 vessels of 957,756 tons 
burthen, with crews numbering 81,732 seamen, 7528 engineers and 
firemen, 


Tur Admiralty officially announced on Saturday that 
Mr. Phillip Watts, of the Elswick Shipbuilding Company, has been 
appointed Director of Naval Construction in the place of Sir 
William White, invalided, His appointment is to date from the Ist 
of February. 


Tue three Austrian battleships of 11,000 tons and 
engines of 14,000 horse-power, one of which was recently com- 
menced, and the second and third of which are to be laid down in 
1902 and 1903 respectively, will all be furnished with Yarrow 
water-tube boilers. 


OrrictaL Customs returns just issued show that the 
imports into France during the year 1901 amounted in value to 
4,714,548,000f., as compared with 4,697,802,000f. in 1900. The 
value of the exports was 4,166,165,000f. against 4,108,699,000f, in 
the preceding year. 


A Fair idea of the extent of the shipping trade at the 
Port of Liverpool can be gathered from the income derived from 
the dues on vessels and goods and the rents for appropriated 
berths, which amounted to £1,093,455 in the year ended June, 
1900. Of this amount £884,826 was derive! from vessels engaged 
in foreign trade. 


A mititary photo-electric school has been opened at 
Le Havre for informing the officials charged with using apparatus on 
the sea-shore for scanning the horizon. Two hundred pupils from 
the Artillery Corps are to be received— states the Evhu des Mines 
and, as soon as they are sufficiently instructed in their duties, 
stations of observation, provided with the most improved instru- 
ments, are to be installed along the whole French littoral. 


From returns of the census taken on March 24th, 1901, 
it appears that the population of France was 38,641,333, as com- 
pared with 38,228,969 in 1896, being an increase of 412,364, against 





133,819 in the previous five years, During the ten years 1887-96 
the increase was only 299,072, so that the increase for five years 
is one-third more. Of the departments twenty-eight only show an 
increase, while fifty-nine give evidence of a decline principally in 
the rural population. 

Tue work of preparing Bushy House for the National 
Physical Laboratory is now approaching completion, and, at the 
request of the President — Council of the Royal Society, his 
Royal Highness the Prince of Wales has fixed Wednesday, 
March 19th, for the opening ceremony. The object of the 
laboratory, as is generally known, is to encourage the applications 
of physical science to manufactures and industry, This it will do 
by undertaking researches into questions of importance to either, 
and by testing apparatus and material used in trade. 


THE Société Miniére es Commerciale de Satadougou, 
French West Africa, had to send across Senegal a complete dredging 
and excavating plant, weighing nearly 100 tons, for the gold 
bearing placers on the banks of the river Falémé. The twelve 
wagons containing it were run on 600 m, (656 yards) of rails that 
were successively taken up from behind and laid down in front, in 
which manner nearly 200 kilos, (124 miles) were traversed in two 
or three months, under the direction of engineer Moufflet, notwith- 
standing great difficulties of all kinds. 


Art the end of last week there were 4,679,400,000 gallons 
of water in the Manchester Corporation reservoirs at Longdendale. 
This is equal to 123 days’ supply, based on an average consumption 
of 32,000,000 gallons, and is the largest quantity of water in hand 
since the commencement of the long drought last July. This time 
last year there wasa 117 days’ supply in the reservoir, but that cal- 
culation was based on an average dally consumption of 35,000,000, 
so that the available stock to-day is rather less than it was a year 
ago. The inhabitants of Manchester cannottherefore look forward 
to the coming summer with much confidence. 


THe Home-office has issued a general report and 
statistics—subject to correction—for 1901 dealing with fatal acci- 
dents and deaths in and about coal mines, metalliferous mines, 
and quarries more than 20ft. deep, of the United Kingdom, from 
which it appears that separate fatal accidents in coal mines 
decreased 13, the total for the year being 949, and the deaths 
increased 83, the total being 1095. In metalliferous mines there 
were 28 separate fatal accidents, being a decrease of 9, and 31 
deaths, a decrease of 7. In quarries there were 96 separate fatal 
accidents, decrease 28, and 97 deaths, being a decrease of 30. 


A SOMEWHAT remarkable boiler explosion occurred some 
time ago at Rochdale, and has been reported upon by the Board of 
Trade surveyors. The boiler was fitted with a dead-weight safety 
valve loaded to blow off at a pressure of about 94lb. The cast 
iron sleeve piece on which the weights were placed was forced 
upwards out of position, and fell at the side of the boiler, allowing 
the free escape of steam from the boiler, Obviously some 
precaution ought to have been taken with such a valve to prevent 
the possibility of the sleeve and valve being blown completely off 
when an excessive pressure is reached, Fortunately nobody was 
injured, 

A SUCCESSFUL test of a new dynamite gun recently took 
lace before officers of the United States Bureau of Ordnance, 
his gun is 40ft. long, and belongs to the same type of gun 

now mounted at Sandy Hook. But it embodies new features, 
and a new type of fuse is used, The gun is mounted on a sea-coast 
gun carriage permitting an elevation of 33 deg. The first shot sent 
a 6in. shell, carrying 50 Ib. of explosive, a distance of 5763 yards ; 
the shell burst on impact. With a 10in. shell, carrying 200 1b. of 
nitro-gelatine, the extreme range was 4860 yards, and the shell 
exploded under water with the desired delay action of two seconds, 
In a test for accuracy five 8in shells were planted at ranges of 
5045, 5035, 5020, and 5040, and 4970 yards. Of these all except the 
last would have been effective against a battleship at three miles. 


Tue recent competition at the Grand Palais in the 
Champs Elysées, Paris, has shown that alcohol can hold its own 
against petroleum generally, and coal itself in some cases, as an 
economical source of light, heat, and motive power. All kinds of 
motors, both stationary and portable, were shown working with 
alcohol in the same manner as they might have been by petroleum ; 
and in the various systems of lighting alcohol affords the same 
intensity, while for domestic warming and industrial firing it 
possesses over coal and petroleum the great advantage of being 
clean, of burning without smoke or smell, and of not fouling the 
appliances, At the present prices in France, from 50c. to 60c. 
per litre (mean 2s. 24d. per gallon), debased alcohol, mixed with 
a carburiser which increases its calorific power, is ey se a 
par with petroleum ; and M., Sabatier asserts in the Matin that the 
price mi he be reduced to that reigning in Germany, or by more 





than 50 per cent. 





MISCELLANEA, 


Tur Prince of Wales has consented to open the 
National Physical Laboratory at Bushey House, ‘Teddington, on 
March 19th. 


THE two largest coal mines in France are those of the 
Compagnie d’Anzin, which in 1899 produced 2,973,000 tons, and 
that of the Société des Mines de Lens, which produced over 
3,000,000 tons. 


THE War-office has ordered a second large refrigerating 
installation from J. and E. Hall, Limited, for their cold stores at 
Gibraltar. This machine, like the previous one, is on Hall's 
carbonic acid system. 

A BOILER used in a cloth factory in the village of 
Vilumara, near Manresa, Madrid, expleded on Saturday, killing 
and wounding a large numberof workers. The engineer in charge 
of the boiler has been arrested. ; 


AN explosion occurred at Nobel's factory, Perran Porth, 
on the North Coast of Cornwall, the other day, by which three men 
were killed. The report of the explosion was heard ten miles 
away. Itis not clear how the accident happened. 


Tue Liverpool City Council have adopted a recommen- 
dation by the Water Committee that a second line of pipes be laid 
between the city and Lake Vyrnwy, the chief source ff sagan 
water supply. The work will involve an outlay of £785,000. 





THE report that the Earl of Dudley has resolved upon 
the immediate expenditure of £25,000 to £30,000 to adopt the 
Bertrand steel process of steel-making at his Round Oak Works, 
Brierley Hill, occasioned the greatest interest in Staffordshire. 


A pLanT for the generation of carburetted water gas 
has been added to the Oldham Corporation gasworks. ‘the 
approximate cost of the plant is £15,000, and it is capable of pro- 
ducing 500,000 cubic feet per 24 hours. It is intended to supply 
the gas mixed with coal gas, : 


It is stated that the Dover Corporation have decided 
not to apply for a municipal telephone licence. They were advised 
that a municipal system would entail a cost of nearly £30,000, for 
which there would not be an adequate return in competition with 
the National Telephone Company. 


Tue Nile irrigation works at Assiout will be opened 
next month, giving control of the water two years before the time 
originally fixed. There will be no formal ceremony until the 
opening of the larger works at Assouan next year. About 10,000 
men are now employed on the works, of whom 90 per cent. are 
Fellaheen. 


THE two armoured cruisers ordered by the Argentine 
Government of Ansaldo of Genoa will be of the same type as the 
General San Martino, only rather larger. According to the Times, 
they will each have 8500 tons displacement, engines of 17,000 
horse-power, and a speed of 21 knots. They are to be known as 
the General Mitra and the General Roca. 


THE first general meeting of the newly formed Northern 
section of the National Association of Electrical Contractors was 
held at the Grosvenor Hotel, Manchester, on Saturday, Mr, 
H. Bland, the president of the Association, presided, and explained 
the objects of the Association. It was, he said, a combination 
formed for the purpose of defending the interests of the electrical 
industry. 

In reply to a question asked in the House of Commons 
on Monday by Mr. W. Allan, Mr. Arnold Forster stated that the 
reports of the Boiler Committee on the Minerva and Hyacinth 
trials would be published shortly. Two of the new battleships 
would be fitted with the Babcock and Wilcox boilers, and a third 
with a combination of boilers, The boilers taken from the Medusa 
had been sold for £300. 


THE new battleship London last Friday started from 
Portsmouth on her second thirty hours’ trial of her propelling 
machinery. After running for a few hours the machinery broke 
down, and the London had to return to her anchorage. It is no‘ 
anticipated that the accident will prove serious enough to delay 
her for any length of time, as she has already successfully per- 
formed one thirty hours’ trial. 


Tue British Fire Prevention Committee have arranged 
for a test to take place on Wednesday next witha large warehouse 
tloor constructed entirely of Karri and Jarrah wood, the floor being 
constructed on the same principle as recently .- for the big 
warehouses in the new Free Port at Hamburg. There will also be 
tests with Karri and Jarrah wood doors for comparison with the 
fire resistance of oak and teak doors. 


Tue French submarine Espadon, which is of the 
Narval type, has returned to Cherbourg after undergoing a twenty- 
four hours’ trial in the open sea, Notwithstanding the heavy sea, 
which made navigation difficult, the vessel is said to have success 
fully accomplished the journey to Havre and back, attaining an 
average speed of eight knots an hour. Before entering the 
harbour she discharged four torpedoes at a target, which was 
struck. 


Tue executive of the British Fire Prevention Com- 
mittee announce that the silver medal offered for the best essay 
on fire-resisting materials exhibited at the International Fire 
Exhibition of 1901 at Berlin has been awarded to Lieutenant 
Elsner, of Berlin. The assessors were Chief Officer Giersberg, of 
Berlin, and Mr. Edwin O. Sachs, the chairman of the Committee. 
The essay will be published in the official Government report of 
the Exhibition in the German language, and also in the Com- 
mittee’s publications in an English translation. 


THE rainfall in the Thames Valley during December 
was 12-3 per cent. below the 35 years’ average, a deficit 
substantially the same as that which occurred in the year 1900. 
There have been now seven yearly periods in which a deficiency 
of rain has occurred in the Thames Valley, as measured at Oxford, 
the aggregate deficit amounting to no less than 25-3lin. Under 
these exceptional circumstances it is worthy of remark that London 
has suffered no restriction in the matter of supply, although many 
towns in the country have experienced considerable inconvenience 
at from having to curtail their consumption of water. 


Tur Automobile Club held important trials on Satur- 
day, the 11th January, with a view to ascertain in what distance 
motor vehicles travelling at various speeds might be stopped. The 
tests were, by permission of the Duke of Portland, held on a 
private road at Welbeck having a steady gradient throughout. 

he cars were timed over a full mile, and also over the last one- 
twentieth of a mile (88 yards), in order that the speeds at which the 
cars were travelling at the end of the mile might be ascertained. 
The stopping of the cars on the flat on fairly dry road showed that 
at the undermentioned speeds the cars could be stopped on an 
average in the following number of lengths. A length, for this 
purpose, is calculated to be 11ft. 8in., as that is the average of the 
sens of the cars engaged in the trial:—From 11 to 14 miles per 
hour in 1 times the car’s length ; from 15 to 17 miles per hour in 
twice the car’s length ; from 18 to 20 miles per hour in 2 times the 
car’s length ; from 20 to 24 miles per hour in 3} times the car's 
length. The figures given are averages. One car travelling at 
13 miles per hour was stopped in 4 yards ; another travelling at 
184 miles an hour was stopped in 7 yards, and another when going 
20 miles an hour was stopped in 12% yards. The average 
weight of the vehicles, without passengers, was 1 ton 4 ewt. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.- F. A. Brockuaus, 7, Kumpfyasse, Vienna 4. 
CHINA.- KELLY AND WALSH, Limirep, Shanghai and Hong Kong. 
FRANCE. BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipzic ; A. TWEITMEYER, Leipzir, 
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TO CORRESPONDENTS. 
| 44F In order to avoid trouble and confusion we find it necessary to inform 
| correspondenta that lettera of inquiry addressed to the public, and intended 
| for insertion in this column, must in all cases be accompanied by a large 

encelope leyibly directed by the writer to himself, and stamped, in order 
| that answers received by us may be forwarded to their destination. No 
| notice can be taken of communications which do not comply with these 
instructions. 
| 447 =All letters intended for insertion in THe ENGINEER, or containing 
| questions, should be accompanied by the name and address of the writer, 
| not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
| 447 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


X.—The best literature on the subject of sandbanks is to be found in the 
“* Proceedings ” of the Institution of Civil Engineers. 

X. Y.—We believe that Mr. Masterman, of 28, Victoria-street, can give 
you further information about the Goldsmidt process. 

A. B. (Stockton).—We gather that you need a moderately elementary 

| treatise. Try Bauermann’s “‘ Metallurgy,” published by Crosby Lock- 

| wood, 

GUNGINEER.—We can only suggest that you should try some of the large 

| firms making guns, or Woolwich. Failing these, an advertisement 

| might prove useful. 

G. M. (Hoxton).—You could not learn how to temper springs from 
written instructions, you must see the thing done. The tempering of 
railway springs is a matter involving much skill and practice. 

F. N.—If you are comfortable, and have any prospects of doing better 
where you are, remain. We do not think advertising would do much 
good. By all means take up electricity and gas and oil engines as 
subjects for study. 

INTERESTED.—(1) A right-handed propeller revolves ‘“‘ with the sun,” that 
is to say, like an ordinary screw nail. (2) The go-ahead and go-astern 
excentrics are identified by their position ahead of or in the rear of the 
crank, the go-ahead excentric leading. 

| B. C. H.—The articles you name have not appeared in THE ENGINEER. 

| You will do well to buy the second volume of Pickworth’s ‘‘The Indi- 

| cator Hand-book,” published by Emmott and Co., Manchester. The 
address you need is Jackson-street, Hulme, Manchester. 

| A. H. B.—You cannot do better than examine the pages of Tuk ENGINEER 








for the last year. In them you will find reviews of all the books likely 

to be of use to you. Those you have named are very good. You ought 

also to have the last edition of Reed's well-known guide to the Board 

| of Trade examinations. Knowing so much as you do already, we 

| advise you to consult the shelves of your public library and make 

| your own selection. 

| Factory.—The subject is too complicated to permit of a satisfactory 

| answer being given in this place. The advantage of electric driving 

| depends greatly upon the arrangement of the factory. If the shafting 

| can be disposed in clear runs without the introduction of bevel wheels 

| and so on, and is carried in carefully-adjusted bearings properly 

| supported, the advantage of electricity is not great. If, on the other 

hand, the shafting cannot be arranged in the best manner possible, if 
there are corners to be turned, and if the bearings have to be hung 

from ricketty beams overhead, electrical driving has advantages. But 

} there are very many points to be considered, and there is a voluminous 

| literature on the subject which you will do well to consult. 

j 

| 

| 

| 

| 
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ERRATUM. 
Tue InpIan Locomotive ConxrerENcre.—Our correspondent, writing 
| from Calcutta, requests us to correct a mistake in his report, which 
appeared in our last impression, in the tabular statement referring to 
| goods engines. Instead of saying “‘ No. 7, six wheels, same as No. 5, but 
wheels 4ft. Gin. diameter,” he should have said, ‘*same as No. 6." No. 5 
| is a tender engine, No. 6 a tank engine. 








MEETINGS NEXT WEEK. 
City or Lonpon Coitiece Science Sociery.—Wednesday, January 
| 29th, at 7.30 p.m. Paper, “ Air and Diet,” by Mr. Charles E. Sohn, 
| F.LC., F.C.8. 
| NeweastLe SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Monday, January 27th. Paper, ‘‘Sub-station Polyphase Machinery,” by 
| Mr. Andrew Stewart, Associate. 
| Liverpoo. EnoGingertnc Socrery.—Wednesday, January 29th, at 
|8p.m. Paper, ‘‘ The Conveyance of Goods on Electric Trolley Lines,” by 
| Mr. Alfred H. Gibbings, M.L.E.E. 

Royat GroorapnicaL Society.—Wednesday, January 29th, at 4 p.m. 
Paper, ‘‘ The Artesian Water Supply of Queensland from a Geographical 
| Standpoint,” by W. Gibbons Cox, C.E. 

Tue Institution oF Civit EnGIngers.—Tuesday, January 28th, at 
8 p.m. Ordinary meeting. Papers to be discussed, ‘‘The Sewerage 


| Systems of Sydney, N.S.W., and its Suburbs,” by Joseph Davis, M. Inst. 
} C.E.; ‘‘The Bacterial Treatment of Trades Waste,” by William Naylor, 
Assoc. M. Inst. C.E.—Friday, January 31st, at 8 p.m. Students’ meeting. 
| Paper, ‘‘ The Quay Walls of Keysham Harbour,” by J. C. Collett and W. 
| H. C. Clay, Studs. Inst. C.E. 

Soctrety or Arts.—Monday, January 27th, at 8 p.m. Cantor Lectures. 
| Third Lecture on ‘‘The Purification and Sterilisation of Water,” 

Samuel Rideal, D.Se., F.1.C.—Tuesday, January 28th, at 4.30 p.m. 

Colonial Section. Paper, ‘‘To the Victoria Nyanza by the Uganda Rail- 

way,” by Commander B. Whitehouse, R.N.—Wednesday, January 29th, 
at 8 p.m. Ordinary meeting. Paper, ‘‘ Technical Education as Applied 
to Papermaking,” by Clayton Beadle. 

Rovat Institution or Great Britain.—Friday, January 3lst, at 
9 p.m. Discourse on ‘The Ions of Electrolysis,” by Prof. A. Crum 
Brown, M.A., D.Se., LL.D., F.R.S.—Afternoon Lectures at 3 p.m.: 
Tuesday, January 28th, ‘‘ The Cell: Its Means of Offence and Defence ; 
Immunity,” by Allan Macfadyen, M.D., B.Sc.; Thursday, January 30th, 
‘Recent Excavations at Delphi and in the Greek Islands,” by A. 8. 
Murray, LL.D., F.S.A.; Saturday, February Ist, ‘‘ Landmarks in the 
History of Opera,” by W. H. Hadow, M.A., Mus. Bac. 








DEATHS. 

On the 14th inst., at Kernon, Paignton, South Devon, in his eighty- 
sixth year, Freperick Henry, son of the late Richard Trevithick, engi- 
necr. 

On the 12th inst., at Las Palmas, Grand Canary, Colonel WALTER M. 
Ducat, late R.E. and late engineer inspector of the Local Government 
Board, Whitehall, aged sixty-three. 

On the 17th inst., at 16, Fitzroy-square, London, W., Samugt Drxon, 
of Dolefield, Marple, Cheshire (late of the firm of Kendall and Gent, 
| machine tuol makers, Manchester), aged fifty-two years. 
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PRODUCTION AND TRADE. 


TuHE so-called science of political economy has 
|always lacked one element necessary to give it 
certainty. It has taken little or no account of 
human nature, or of the gambling instincts of man, 
which are at the root of speculation. In the eyes 
of thorough-going professors men and women have 
| all been mere puppets, the slaves of circumstances. 
/They have always been conditioned, never con- 
\ditioning. It is a sign of the times that the old 
school of political economists is being rapidly dis- 


| . 
‘credited, The process has gone on for some years. 








We never hear a syllable now in advocacy of the 
laisser faire policy which once represented the 
highest orthodoxy in Birmingham. The progress 
of events has falsified a multitude of prophecies. 
The younger men act on principles which would 
have been scorned and denounced by Cobden or 
Bright, and the reason is not far to seek. We are 
moving in the midst of trade developments such as 
the older world of the last generation could not 
have even dreamed about; and current events tell a 
story that claims a hearing. On every hand, on 
every side, we see the human element interfering, 
modifying, conquering, upsetting preconceived 
notions. Men like Mr. Pierpont Morgan make laws 
of political economy. Where the orthodox political 
economist is prepared to argue that, according to 
immutable law, competition must tend to the advan- 
tage of the consumer, Mr. Morgan is ready to prove 
that combination can do much more to reduce the 
cost of production and help the consumer ; and, as 
in this case, so in a dozen others we find that, as we 
have said, the old order is passing away and giving 
place to new. 

One aspect of the situation must be kept con- 
stantly in mind. Probably never at any time did 
so much depend on individual effort properly 
directed. The old sleepy days, when a business 
“ran itself,’ have departed; and the firm that 
will succeed must be up and doing. Yet it is 
well to bear in mind that it is possible to do too 
much, and that it is prudent to hasten slowly 
at times. We have before us just now an object 
lesson from which a great deal may be learned, if 
not directly, then indirectly. If we find some things 
to emulate, we shall also discover many more to 
avoid. Certain Germans have argued that there are 
so many workers waiting for employment, millions 
of marks lying idle, or invested at very low rate of 
interest, which could be utilised with immense 
advantage in giving work to those who seek it. 
Mechanical science has produced tools and labour- 
saving appliances of all kinds in wonderful perfec- 
tion. “Let us rise up and make things.” The 
very peculiar banking system of the country 
supplied capital. We know what happened during 
the last few years. There has been an enormous 
expenditure of money in Germany; and last 
year the end came suddenly. It is useless to 
make if you cannot sell. Germany had over- 
estimated her markets. Trade collapsed. We 
have cheap German steel and iron, because it has 
been sold for anything it will fetch to pay debts. 
No doubt, in process of time, if peace continues, 
Germany will recover; but none the less will the 
lesson have been taught. Count Posadowsky, 
Imperial Secretary of State for the Interior, replying 
in the Reichstag to a Social Democratic interpella- 
tion regarding the economic crisis, earnestly warned 
those connected with industry against over-produc- 
tion. We have but a telegraphic summary of his 
speech. We should like to know precisely what is 
over-production according to his ideas. It is a 
fundamental principle of the old political economy 
that sales bear a definite relation to prices. If this 
be so, what is over-production at one scale of prices 
may be under-production at another. But reasoning 
of this kind does not take account of the influence of 
conditions which have nothing to do with price. We 
may cite, for example, a branch of trade in which 
Germany has recently spent enormous sums—to 
wit, the construction of electric tramway and 
lighting plant. It is evident that unless the 
tramways exist to be worked, it is vain to 
hope to sell the boilers, engines, and dynamos 
required to work them at any price, however 
low. We see that enterprise must move with 
equal steps. Yet, again, the tramways cannot 
prove remunerative unless they either satisfy or 
create a want. In the absence of building specula- 
tion it may very well happen that electrical 
engineers will be the reverse of prosperous. It is 
by no means impossible that Germany’s mistake 
has not consisted so much in rash speculation and 
over-production, as in speculating in the wrong 
direction, and producing that which was not wanted. 
About two years ago a considerable section of the 
daily Press of this country unceasingly preached 
German methods as worthy of all imitation. It is 
now sufficiently obvious that our national caution 
has once more stood us in good stead. After all, 
there is such a thing as too much zeal. 

But it will be urged there is no evidence of 
caution in the proceedings of our friends at the 
other side of the Atlantic. Two comments may be 
be made on the situation. In the first place, we 
would call attention to the following statement 
which appears in the coldly dispassionate money 
article of the Times of Monday last. The authority 
quoted is Mr. Henry Clews, of New York. Speak- 
ing of the commercial prospect, he writes :—‘ In 
this connexion it is important to watch the workings 
of the trust experiment. These organisations exert 
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a powerful control over prices, which if used in the 
same fashion as in copper will produce correspond- 
ing results. Those who control these trusts and 
have securities which they would like to sell may 
easily be tempted to hold prices at artificial levels, 
to dam up the natural forces of supply and demand, 
until such schemes collapse from inherent unsound- 
ness. The trust system appears to have worked 
very smoothly under prosperity, and it will be inter- 
esting to watch its course when the markets begin 
to move in a downward direction, as they certainly 
will in due season. There is a vast mass of these 
securities in the market undigested, and they will be 
the first to feel the effects of reaction.” 
In the second place, Mr. Schwab, who is Pierpont 
Morgan’s right-hand man, has recently stated that 
the reason why the position of the Steel Trust is 
strong is that the home demand can barely be 
satisfied. Here we have the converse of the case in 
Germany. There the mechanical and electrical 
engineers have over-produced because there was not 
sufficient money being expended in the installation 
of electric light and tramways. In the United 
States iron and steel are not over-produced simply, 
according to Mr. Schwab, because railways, tram- 
ways, ships, bridges, and such like are being con- 
structed at such a rate that supply can scarcely keep 
pace with demand; all which being interpreted, 
means that any disp.ay of feverish energy in one 
direction only is almost sure to end in collapse. 
Those who propose to spend large sums in putting 
down plant to construct electrical machinery will do 
well to assure themselves that there is a satisfactory 
prospect of lines being constricted on which the 
machinery will be employed. Our readers may rest 
content that an abundance of dynamos will not 
secure the construction of a single tram line; but a 
single tram line may call into existence an abundance 
of dynamos. 
One curious factor remains to be considered. It 
is a fundamental principle of the old political 
economy that plenty of food produced in a 
country and the prosperity of that country go hand 
in hand. It does not appear that this proposition 
works both ways; but there is a curious confirma- 
tion of its truth in two statements of fact. The best 
thinkers in the United States attribute the past 
development of trade and prosperity to two phenome- 
nally excellent grain harvests. We have no reason 
to doubt the soundness of this argument. Con- 
versely we have: “The most interesting item in the 
statistics of German imports and exports for 1901, 
of which the totals appeared in the Times of Satur- 
day, is the enormous increase in the quantity of 
imported grain. Of wheat alone there were imported 
2,134,200 tons, or 840,336 tons more than in 1900. 
According to the official agricultural reports, the 
whole harvest of winter wheat in Germany only 
amounts to 1,927,994 tons.’ Doubtless it was in 
connection with these figures that Count Posa- 
dowsky, speaking of the means taken to provide for 
the unemployed, who abound just now in Germany, 
said :—‘ A large responsibility in making provision 
for the unemployed rests with the Communes and 
the different States. Healthy agricultural conditions 
are being created, so that the country labourer may 
once again prosper on the land.” We wish as much 
could be said of this country. It might be a good 
thing if the production of wheat paid as well as the 
manufacture of cotton cloth. 


THE COLOUR OF WARSHIPS. 


Some months ago we made a brief reference to 
changes in the colour of warships, but the altera- 
tions to which we then drew attention were more or 
less of a desultory nature. Now, on the other 
hand, an obvious system is being followed by the 
Admiralty ; and the matter in consequence becomes 
of more moment than heretofore. Some more 
detailed remarks upon what is undoubtedly a 
matter of very considerable importance will, no 
doubt, be acceptable. As all our readers must be 
aware, battleships have now only one colour—black 
hulls, white upper works, with or without a black 
band, light yellow funnels, and orange-yellow 
masts. These are the service colours. Upon very 
hot stations white with yellow funnels is permitted. 
Thus, till recently, ships upon the China station 
were white, now black hulls are essential. It may 
be worth noting that since we effected the change 
some Japanese warships have followed suit. 
Chinese ships have always been in English 
colours, but all other warships on that station 
have been, and still are, white or French grey. This 
is—nominally, at any rate—on account of the hot 
weather sometimes prevalent in those waters. The 
reason why British battleships were ordered to 
abandon white has never been stated, but economy 
is supposed to be at the bottom of it. It has also 
been suggested that some war scare was re- 


| 
colour for the British fleet. This probably is | 
near the real reason—to black over upper works | 
is a small matter, to black a white hull cannot be | 
done in a couple of hours. From the sanitary stand- | 
point—and it is one that must always be kept in 
sight—-white was the better tint on the China station, 
With the merely economical bearings of the question | 
we are hardly concerned; but we may draw attention | 
to an important side issue even here. Whatever | 
views may be held about keeping ships smartly | 
painted, it is obvious that a warship must, at least, | 
be smarter than a collier or tramp, for the sake of | 
incidental prestige. If a ship be white or grey, even | 
moderate smartness is only obtainable by continual 
painting, and continual painting means that the crew 
have little time for anything else. The black paint | 
order in the Far East was, therefore, a step towards | 
efficiency. So much for things as they are. 
Glancing over the past, we find that the original | 
colour of our warships was canary yellow—by no | 
means one of the worst “khaki” tones. Ina bright | 
light—such as usually obtains at sea—yellow is not 
at all a conspicuous colour. Nelson introduced | 
black hulls, with the familiar black and white “chess: 
board ”’ port-holes, the idea being to confuse the eye 
of a hostile gunner. Invisibility was never sought | 
in those days. This Nelson colouring was adhered 
to till ironclads came in—then dull black all over 
was the rule Purely utilitarian reasons operated | 
here, the idea being to avoid anything likely to make | 
port-holes conspicuous. Invisibility was still dis- | 
regarded. At the same time, however, craft such as 
the Confederate blockade-runners, to whom invisi- 
bility was essential, were painted grey. There are 
few if any records to show that any real advantage 
was gained by this save when fogs abounded. Then 
the grey ships were, of course, less conspicuous than 
black vessels. For the British Navy the times were 
those of peace, and peace invariably produces a 
taste for display. Some naval captain with more 
love of colour than artistic sense painted his ship as 
the service colours now run, and the fashion 
“caught on.” This is how our ships came to have 
the colours they now bear. Red tape swiftly made 
them “ uniform ’—though even so late as 1893 the 
Devastation was about with her lower deck side painted 
black and white in checkers d la Nelson’s style. 
This, of course, was merely individual taste, on a 
par with that commander of the Niobe who, a couple 
of years since, had tarpaulins hung aft and painted 
black, because he objected to the look of her cut 
away after part. 
Many years ago the Polyphemus was designed 
with a view to special work in the battle smoke. 
For this she was painted blue-grey all over, and so 
remains till this day. In 1894 the Havock and 
Hornet were painted umber, but the tint was dis- 
carded for black. In the later “eighties’’ the 
Mediterranean fleet was black all over, and at that 
time it was the rule to paint all ships black for the 
manceuvres, to make it difficult for torpedo boats to 
find them at night. This was riba pm the fact 
that ships’ boats, formerly black, had recently been 
painted white, so that they might be more readily 





doned, and every ship was painted service colours. | 
This continued until some two years ago, when | 
the Revenge was painted grey in the Mediterranean. 

This experiment led to nothing definite, and the | 
khaki idea slept till just before the last manceuvres, | 
when certain ‘naval experts” waxed wordy over 

the fact that German ships at Spithead had been 

difficult to detect—at any rate to their amateur eyes. | 
This presumably led to the painting black of the | 
Magnificent and Benbow for the manceuvres—a | 
matter to which we referred at the time. As a) 
matter of fact, only the Benbow remained black ; 
the Magnificent was finally painted black and then 
dark grey. This, artistically, is very fine, but from 
the utilitarian standpoint proved of little service. 
The Niobe was also painted black and dark grey, but 
in her the upper deck gun-shields, boats, and bridges 
were left white. This in practice served to make 
these white things difficult to detect in most lights. 
Quite recently the Implacable has been painted 
black, and gone to the Mediterranean that colour for 
experiment there. So far as British waters are 
concerned, black ships have been found little less 
conspicuous at night than ordinary ships with white 
upper works, except under the moon. By day they 
proved infinitely more conspicuous and easier targets 
than the multi-coloured vessels. 

During the last week or two experiments have 
proceeded further. The Bellona has been painted 
slate grey or lead tint all over, while the Hannibal is 
being coloured green. This—which may be the 
ideal colour—is not, however, being put all over, but 
confined to the masts, bridges, and funnels. The 
green selected is a light slate green tint—something 
like what the drapers calleaw de nil. It is the same 
green that glass partakes of if viewed on the edge. 





sponsible, black being still the official war 





Now, every artist—though few other people are 


seen at night. By 1895 all colour notions were aban- | 
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aware of it—knows that in a picture the sky, no 
matter what colour it is supposed to look to the 
observer, always has green worked into it, and often 
the amount of green is heavy. It does not “ tel|” 
by virtue of contrasts. In marine pictures especially 
any good painting has a distinctly green sky if 
patch be examined locally. This green would appear 
to be Nature’s invisible tint. The artist uses it 
because experience has taught him that this is the 
gaudiness of a blue sky made atmospheric. It js 
upon this line of argument that the idea of green 
warships seems to be proceeding. If, it is argued, 
the most general and common natural tint of dis. 
tances is greenish, then objects painted this greenish 
colour will look further away than they really are— 
in other words be indistinct. The reasoning seems 
sounder than much that has been put forward. 

On shore, of course, amateur critics have solved the 
necessary colour problem “right away,’ as an 
American would put it, but it is doubtful how far 
these critics understand even the thing required. A 
colour in the khaki sense is not needed—no colour 
will do for ships what khaki does for the soldiers, 
enable them to creep up unobserved, But a naval 
khaki that makes it almost impossible to estimate 
the range accurately, or with any chance of accuracy, 
a colour that will be exceedingly hard to pick up in 
the field of a range-finder, this is wanted and will 
be of great value. The Hannibal experiment pro- 
mises to give it far more than any other colour we 
have seen. At present the ship lies in No. 15 dock 
at Portsmouth, the Majestic, in ordinary colours, 
being beside her in dock No. 14. From the 
| Unicorn Gate—a distance of about a quarter of a 
| mile—the Majestic (the nearer ship) tells out with 
| photographie accuracy against the sky. The first 
impression is that there is no ship behind her ; then, 
when the Hannibal’s masts are distinguished, 
the ship's position can only be fixed by 
perspective. We have carefully tested this in 
various lights. A person ignorant of ships would 
be quite unable to discover the Hannibal by the 
ordinary tests of colour against the sky, and might, 
indeed, fail to see the masts at all. At sea, of course, 
the hull would be visible, but our impression is 
that a ship or fleet of this green tint at any distance 
could not be placed within 2000 yards by the 
ordinary average eye. In the battle of the future 
‘ships will rarely approach within 4000 yards of 

each other, or within 3000 yards in any case. ‘The 

‘crux of the fight will be at 5000 yards, possibly still 
'more. If at this range the- positions cannot be 
|ascertained save by chance, an immense element 
'of advantage is introduced. For this reason we 
hold the experiments to be of prime importance. 
| We shall follow them with close attention, and 
| keep our readers informed as to progress. But we 
desire fully to impress upon them the importance 
|of making a sharp distinction between “ invisible 
| warships,” in the sense that answers for a cheap 
| journalistic sensation, and warships scientifically 
'coloured to add to the difficulty of finding their 
| range. Despite many experiments in the past, it 
| is only this year that the question has been scien- 
| tifically approached. For reasons that we shall 
refer to in a future article, tactics may be profoundly 
affected by this colour question. 


BOILERS FOR THE NAVY. 


On Monday night Mr. Allan, the member for 
Gateshead, put some questions to the Secretary of 
the Admiralty which express the curiosity of a good 
many ple, ourselves included. He asked when 
the Boiler Committee’s report on the Minerva and 
Hyacinth trials would be published, and what 
arrangement, type, or design of boiler was to be 
fitted into the new battleships and cruisers. Mr. 
Arnold Foster's reply was not very full, but while it 
leaves some matters in uncertainty, it is fairly defi- 
nite on others. We learn from it that it is proposed 
to publish a further report on the trials of H.M.5. 
Minerva and Hyacinth at an early date. Two of the 
new battleships will be fitted with the Babcock and 
Wilcox boiler, and one of the battleships will b: 
fitted with the combination of two-fifths cylindrical 
and three-fifths Babcock and Wilcox boilers. The 
type of boilers to be fitted in the cruisers has not 
yet been determined. The Babcock and Wilcox boiler 
is in favour in the United States navy; and we learn 
with pleasure that it is to have a fair trial in our 
own warships. We trust, however, that the labours 
of the Committee, and the investigations by the 
Admiralty, will not be limited to one or two types, 
however full of promise. The Niclausse boiler is said 
to be doing well in the French navy. It ought to 
be fully tested on an adequate scale in our own. 
limited trial in a gunboat will satisfy no one. 

We have said the Babcock and Wilcox boiler !s 
being used in the United States navy. It is an 
excellent representative of the large-tube type as 
distinguished from the express or small-tube 
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and we think it advisable to insist once 
the vital importance of keeping such 
tubes short in any boiler that is liable to be 
hard pressed one occasions. We have repeatedly 
stated that if the water tubes in a boiler are not 
more than about twenty-five diameters long it is 
almost impossible for them to boil dry, for “‘ steam 
jugs” to form in them, or for any accident to take 
‘lace, so long, of course, as there is water enough in 
the boiler. This gives us, for example, a tube 
aft. 4in. long and 4in. in diameter, or din. diameter 
and 10ft. Sin. long. The former dimensions seem 
to be best adapted for use at sea. We cannot call 
to mind any instance in which tubes of these pro- 

rtions, or shorter in relation to the diameter, have 
riven trouble ; far from it. We may point to the 
water tubes fitted by Mr. Drummond to the fire- 
hoxes of the express engines on the London and 
South-Western Railway, which have done as much 
ys 60,000 miles, and appear to be just as good as 
when they were first made. These tubes are about 
thirteen diameters long and very slightly inclined. 
Wedonot believe itis possible to put a water tube into 
a hotter place than the fire-box of a locomotive. If 
we compare such a performance as this with the 
results obtained by the long-tube boiler, the sound- 
ness of our contention becomes so apparent that we 
do not hesitate to say that by far the larger propor- 
tion of all the troubles encountered in the working 
of water-tube boilers is due to the tubes being too 
long. In the Belleville boiler this defect is carried 
to an outrageous excess, the tubes being as much as 


type, 
more on 


900 diameters long, and even more—a defect aggra- | 


yated by elbows and bends. Be it observed that we 
are not now referring to boilers of the express type, 
in which the tubes are nearly vertical. An instruc- 


tive illustration of the importance of using short | 
tubes for boilers hard fired is supplied by a report | 


just published by the Board of Trade on the failure 
of tubes in a Babeock and Wilcox boiler 


160 tubes, about 4in. diameter, and no less than 
18ft. long; that is to say, fifty-four diameters, 
or, say, twice the length we have named as the best. 
This boiler was made in 1898, and is of the best and 
most modern construction. It is fired by a Jukes 
automatic grate. The tubes appear to be of the 
best Swedish manufacture. Since July, 1900, the 
following tubes have had to be replaced :—July 21st, 
1900, one tube in bottom row; November 13th, 1900, 
four tubes in bottom row; December 12th, 1900, 
two tubes in bottom row; December 15th, 1900, 
two tubes in bottom row ; July 15th, 1901, two tubes 
in bottom row; July 18th, 1901, one tube in bottom 
row; August 7th, 1901, two tubes in bottom row; 


August 7th, 1901, one tube in second row. It 
will be seen that all these failures occurred, 
save one, in the bottom row next the fire. It 


does not appear that the tubes burst. They split 
and leaked, and were removed, all but the last 
one, the failure of which was made the subject of 
the inquiry of the Board of Trade under notice. No 
one was hurt. The boiler leaked, the fire was 
drawn, and it was found that a tube which had been 
replaced four days previously had bulged at a dis- 
tance of about 4ft. from the front header, the bulge 
had two slits extending for about Zin. in length by 
about ,,in. wide ; the thickness of the material was 
reduced by wasting and stretching to ,,in. in both 
cases. The boiler had been working under normal 
conditions, burning about 18 tons of coal per twenty- 
four hours, upon chain grates with automatic stokers, 
the grate area being 56 square feet; the coal con- 
sumption was at the rate of about 30 lb. per square 
foot of grate per hour. A steam pressure of 190 lb. 
per square inch had been maintained, and the 
water level is said to have been at half glass. Upon 
examination the tube was found to be free from 
heavy scale, the bulged portion was cut out for 
better inspection, and it was noticed that the lower 
half of the tube, where the bulge had taken place, 
was covered with a coating of black oxide of iron, 
undoubtedly formed by steam having been in con- 
tact with the tube when it was red hot; the upper 
portion of the tube at this place and the rest of the 
tube, top and bottom, was coated with a thin white 
scale, the oxide of iron was about ‘sin. thick. Mr. 
G. M. Gray, reporting to the Board of Trade, holds 
that “the splits in the tube have been caused 
by overheating of the material through short- 
ness of water in the tube; this being brought 
about by over evaporation.” And he then goes 
on to give his reasons for arriving at this 
conclusion. With his theory of the cause of circu- 
lation we do not on all points agree. He follows, 
however, in an important respect, a line of argument 
Which we have ourselves pursued in a previous 
impression. His contention is that if a tube is of 
considerable length, and presenting a fairly large 
heating surface to a very hot fire, more steam may 
be made in it than can readily escape, with the 
result that the water will “back” in it, and steam 


at | 
Weston Point, Cheshire. The boiler in question has | 


| 


water, and the pipe will be overheated. We may go 
astep further, and say that the black oxide which 
forms being a bad conductor, the evil will be aggra- 
vated, and finally the tube will give way. The 
boiler, it will be seen, was rather hard fired, the rate 
of combustion being 30 1b. per square foot per hour. 
The lesson to be learned is, that a less rapid rate of 
combustion should be employed with these very 
long tubes. Assuming that the boiler produced 
8 lb. of steam per pound of coal, the total evapora- 
tion was 13,440 lb. per hour. The effective heating 
surface was, we understand, 800 square feet. This 
gives an average evaporation of no less than 16:8 lb. 
per square foot of heating surface per hour. But 
the rate must have been four or five times as great 
in the bottom row of tubes, and is obviously too 
much for tubes 18ft. long. There is no reason why 
the Babcock and Wilcox boiler should not succeed 
perfectly with a rate of combustion double that 
named, but the tubes must not be more than twenty- 
four diameters long. The lesson we wish to enforce is 
that long tubes should not be used in his Majesty’s 
ships. 


SANITARY ANGLES. 


A REALLY important point was raised by Mr. Mark H. 
Judge in a letter which appeared in our pages on the 13th 
December. Certain drainage work had to be carried out in 
connection with a private house in Hampstead, and Mr. 
Judge, to avoid excavating close to the foundation, and so 
| imperilling the safety of the house, carried a drain pipe 
with a moderate fall from one inspection chamber close up 
to another and then turned the pipe down vertically. To 
this the Hampstead Borough sanitary inspector took 
| exception, maintaining that under the by-laws no vertical 
drain pipe is admissible, and drain pipes must be laid with 
an even fall from end to end. The case was brought 
before Mr. Curtis Bennett, at the Marylebone Police- 
court, and given against Mr. Judge. We have nothing to 
urge against this decision, but we have something to say 
| concerning the by-laws which Mr. Bennett had to inter- 
| pret. In all house drainage work vertical pipes are 
| absolutely essential. On what principle are such pipes 

prohibited below ground and admitted above? If Mr. 
| Judge had sunk inspection chamber No. 1, as it is called, 
5ft., carried the soil-pipe down to the bottom, and then 
| run the drain pipe from No. 1 to No. 2, it appears to us 
that the laws would have been complied with, although 
| the inclination of the drain would have remained the same 
| as that adopted by Mr. Judge. Furthermore, according 
|to Mr. Judge, the borough surveyor has passed long 
| drains laid at various inclinations, In many cases it 
| would be impossible, and in others bad engineering, to 
lay a long house drain at a uniform inclination. It is, 
we think, highly desirable that the whole question should 
be thrashed out by engineers and sanitary inspectors. 
There is, unfortunately, such a thing as sanitation gone 
mad; and what is perhaps worse, the most contradictory 
opinions on house and town drainage are held in different 
districts by eminent authorities. The point of the most 
poignant interest to the house owner is that at present 
he never can tell when he issafe. A few years ago the 
use of inspection chambers was made compulsory; not 
long since it was rumoured that they must be all done 
away, because they prevent the ventilation of the main 
sewers and are a danger to health. 





THE ISTHMIAN CANALS, 


AFTER much negotiation, elaborate investigation, and 
a good deal of political strife, there is at last a fair pro- 
spect that the Panama Canal will be made, and the 
reputation of M. de Lesseps as an engineer vindicated. 
We have so fully described both the Panama and 
Nicaragua routes that it is not necessary to say anything 
now about the constructive details of either canal or the 
peculiar features, advantages, and disadvantages of either 
route. Fora considerable period it has been understood 
without being definitely stated that the report of the 
Isthmian Canal Commission, appointed by Congress, 
would be in favour of the Panama Canal ; but a difficulty 
existed in the fact that the French Canal Company owned 
the only practicable route, and had already executed 
much work. Negotiations for the purchase of the 
company’s rights were carried on, but the company asked 
something, we are told, like £20,000,000, which the United 
States would not give. It appears to have been explained 
at last to the company that unless it came to terms the 
United States would construct the Nicaragua Canal and 
leave the Panama Company to its fate. Within the last 
few days it is reported that the company has accepted 
the inevitable and £10,000,000. Almost immediately 
after this announcement the President transmitted to 
Congress the report of the Isthmian Canal Commission, 
saying that it is “the most feasible and practical route 
to be under the control, ownership, and management of 
the United States.” The Commission is satisfied that a 
good and valid title can be given by the New Panama 
Company, and Colombia has agreed to the sale. It 
seems that the report was not made officially public 
sooner, lest the hands of the French company might have 
been strengthened. The arrangement is satisfactory in 
one sense; but, curiously enough, a direct result will be 
that reciprocity is no doubt further than ever out of the 
range of practical American politics, because the canal 
will be constructed out of surplus revenue, and a huge 
tariff will be maintained to pay for the canal. The last 
word has not been said in Congress by the Nicaragua 
party ; but we do not anticipate that they can seriously 
delay the construction of the Panama Canal. 





“ pockets” will be formed in which there will be no | 








DOCKYARD NOTES. 


TENDERS for the ten new destroyers of last year’s estimates 
are reported to have been issued, and a good deal of 
individuality is to be allowed to the builders. The new boats 
will, it is said, be of 500 tons or more, with sea s s of 25 
to 27 knots. In form they will be more like the torpedo gun- 
boats than destroyers. 











Ir is rumoured in naval circles that the King Edward class, 
originally intended to be 18,000 tons, then reduced to 
16,500, have been again reduced to 15,000 tons. Unless the 
armour or armament has been reduced this sounds improbable ; 
and it is more likely that the rumour concerns a newer class 
still, bearing to the King Edward much the same relation 
that the Duncan class bears to the London, with a reduction 
of armour and a slightly increased speed. 





In connection with speed, it is worth noting that Captain 
Mahan, in advocating battleships of 12,000 tons only, lays 
down that a steady 13 knots at sea is quite enough speed. 
This, of course, is the view of M. Normand, the eminent 
torpedo boat builder; but he may be under suspicion of not 
wanting to see too many ships built that torpedo boats cannot 
overhaul in a seaway, or at sea at all, perhaps. Similarly, 
Captain Mahan’s opinion is discounted by those who do not 
agree with him, by drawing attention to the fact that a study 
of the old wars thiows no light on the needs of modern naval 
construction, and that the gallant captain's last sea experience 
was in the Chicago, then only a partially-protected craft, in 
the early nineties. 





Tue old Argentine monitors, E] Plata and Los Andes, have 
been reconstructed and given a military rig. They were built 
at Birkenhead in the early seventies. 


WHEN the German Brandenburg class are taken in hand 
for reconstruction, in addition to the removal of the amid- 
ships barbette, they will be fitted with submerged instead of 
above-water torpedo tubes. In this thing, at least, our 
Admiralty might well take a lesson from Germany—their 
system is to take away and substitute nothing. The absence 
of after submerged tubes on our Drake, Cressy, and County 
classes, is an egregious folly for which there is no excuse what- 
ever. There was ample space in all the ships. 





THE French torpedo boat Bourrasque, on trial at Cherbourg, 
has made, with 347 revolutions, a mean of 31-53 knots. She 
is a Normand boat. 





THE French battleship Iéna, in firing her two turret guns 
together on gun trial, damaged one, and will be laid up for a 
month in consequence. 





Work upon the new battleship Republique is actively pro- 
ceeding at Brest, and an attempt will be made to g t her 
launched in the autumn. She has only quite recently been 
laid down. 





At times there is undoubtedly a good deal in the way a thing 
is put. This week a local Portsmouth newspaper caused a 
fine sensation by the headlines ‘‘ Desperate Naval Battle—- 
Five Warships Sunk.’’ A close inspection of the copy finally 
discovered nothing more serious than a very cut-and-dried 
official report and umpire’s decision upon a naval war game ! 





Two of the King Edward class will be fitted with Babcock 
and Wilcox boilers ; the third with two-fifths cylindrical and 
three-fifths Babcock and Wilcox. 





A naval and military exhibition is to be held at Portsmouth 
about the time of the Coronation review. The Mayor of 
Portsmouth solicits loans for it. It is in aid of a local 
hospital. 





UNbER a recent order the nearest range allowed for target 
practice in the Mediterranean Fleet is 5000 yards. The maxi- 
mum is set at 10,000 yards. 





THE Mikasa, Japanese battleship, by Vickers, Sons, and 
Maxim, is doing excellently on trials. On a displacement of 
15,200 tons, with draught 27ft. 2in., she made on the mile 
16,400 indicated horse-power, and a speed of nearly 19 knots. 
The contract is, indicated horse-power 15,000, and 18 knots. 
The coal consumption at four-fifths power was 1°53 1b., which 
is about the Vengeance’s record. The contract consumption 
was 1:90 Ib. 





FiaG-captatn R. S. Lowry, of the Ramillies, has won the 
prize for the best essay in the Mediterranean Fleet upon ‘ A 
Fighting and Cruising Formation, and the Avoiding of 
Destroyer and Torpedo Boat Attacks.”’ 








VIcKERS, SONS AND Maxim.—The directors of Vickers, Sons and 
Maxim, Limited, announce that a provisional agreement has been 
made toacquire one-half of the ordinary sharesin William Beardmore 
and Co., of Glasgow, manufacturers of armour plates, railway 
material, and forgings, and also buildersof vessels for warand commer- 
cial purposes. The directors of the Sheffield firm have come to the 
conclusion that it would be of advantage that the two firms should 
have a community of interests. Messrs. Beardmore’s business is 
to be converted into a limited company with an ordinary share 
capital of £1,500,000. In consideration of Vickers, Sons and 
Maxim, Limited, having a half interest, 400,000 additional ordinary 
shares are to be created and allotted, as fully paid, to Mr. Beard- 
more. Two of the directors of Vickers, Sons and Maxim are to join 
the board of Beardmore and Co., and Mr. Beardmore joins the 
board of the Sheffield concern. 

WEATHER-WISDOM.—At the annual general meeting of the Roya 
Meteorological Society, held on Wednesday evening, Mr. W. H. 
Dines, B.A., the president, in his address dealt with the ‘‘ Theory of 
Probability applied to various Meteorological Problems.” He con- 
sidered that for all practical purposes weather conditions may be 
looked upon as purely accidental, and that we may apply to them 
the laws of chance. They are not by any means in reality a 
matter of chance, for there is doubtless a cause for each 
kind of weather—normal or abnormal. He dealt also with 
the question :—-How long is required to obtain a true average? 
He has come to the conclusion that ten years’ temperature obser- 
vations give a mean of which the probable error is a little under 
one degree. Thirty years reduce this to half a degree ; fifty years, 
to one-third of a degree ; and one hundred years, to one-quarter 
of adegree. After dealing with barometer observations and rain- 
fall, he proceeded to speak of weather, almanacs, cycles, &c. In 
conclusion he said :—Meteorology is far more than a statistical 
science, and is very closely dependent upon theoretical mechanics 
and thermodynamics, and in the application of these subjects to 
meteorology lies the best hope of advance. 
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SLX-COUPLED EXPRESS LOCOMOTIVE, 
EASTERN RAILWAY OF FRANCE. 


\ very important type of locomotive engine capable of 
almost universal service, the six-coupled express, is illustrated 
in this issue. It is thoroughly representative of recent 
French practice, and that, too, on a line of a railways 
the French Eastern— ‘whose passenger-engine department 

gsesses remarkably few types of locomotives, but these few 
always of the most modern design, which raises the average 
efficiency of the service as a whole much above that of other 
important railways on which a large variety of very old 
engines are still working. : 

The class of locomotive under mention, at present numbered 
3401-3550, was first built in 1898 for heavy passenger service, 
although it is also used for fast goods, excursions, and even, 
y hen occasion requires, for heavy suburban trains, replacing 
in this latter capacity a six-coupled bogie tank engine. It is, 
however, not deemed advisable to use this type of engine for 
the “‘rapides,’’ viz., the Oriental express and other inter- 
national trains, for which service the four-coupled engines 
_ illustrated July 6th, 1900—and the Flaman-boiler simple 
engines are preferred on account of their lower piston speed, 
poth classes of compound locomotive otherwise working 
under the same conditions as far as concerns cylinder 
yolumes, port and valve dimensions, angle of advance, &c., 
which are identical in the two, the sole difference being an 
extra jin. on the length of the low-pressure piston stroke in 
the four-coupled engine. On the other hand, given the same 
joad, the smaller-wheeled engine has chances of being worked 
more expansively at high speeds. The boiler of the latter, 
while of greater length, and representing, therefore, a greater 
reservoir for power, has only the same fire-box heating 
surface and grate area for maintaining the steam pressure, 
which is in both engines 201 1b. 

The compounding valve is of the Est pattern, which we 
have previously described—and a drawing of which appeared 
on page 680, June 29th, 1900—with optional direct exhaust 
from the high-pressure cylinders. The valve gear, both out- 
side and inside, is Walschaert’s, the latter being driven by 
excentrics placed outside the cranks. 

The crank shaft is of the direct diagonal type formerly 
much used, having only one circular iron-hooped web for 
each connecting.rod, standing at right angles with its fellow. 


Its pins are in advance by 162 deg. of those of the outside high- | 











Leaving the high-pressure cylinders, the steam passes 
through the starting apparatus, composed of a flap-and-disc 
valve, by which one or the other of the openings, connecting 
to either the chimney or the low-pressure valve-chests, is 
always cut off. These valves are moved simultaneously, 
the one by a cam and the other by an arm, both 
keyed to a transverse shaft operated from a lever in the cab 
pivoted near to the reversing screw. This compounding valve 
serves either when running with closed regulator, reversed 
steam, or in the case of accident to the low-pressure engines, 
to cut off the latter and continue working with the high- 
pressure engines alone. There is no air inlet valve. The 
receiver passages amount in cubic capacity to about four 
bas the volume of that due to the stroke of one high-pressure 
cylinder, 

The regulator valve, differing from the outside longitudinal 
slide used in the four-coupled engines, is placéd within the 
dome, and for the driver’s convenience the steam pipe is 
curved to the right-hand side to bring the regulator rod con+ 
siderably to that side of the boiler. In addition, the regulator 
handle is also twisted in the same direction, sothat without 
recourse to parallel links or other intermediary couplings, the 
handle is brought close down to the reversing wheel, and so 
allows an easy and natural position for the driver’s two arms, 
To facilitate the gradual opening of the regulator port, its 
small though sufficient aperture is made of triangular form. 
The connecting-rod ends are of fixed strap pattern, with their 
bolts put in from opposite edges. . The coupling-rod front end 
is similar; the middle wheel end is forked underneath, and 
its keep below held up by two bolts, while the rear end is of 
box form. 

The wheels are of forged iron, and their cast steel tires, 
securea oi the inside edge by retaining rings held in dovetail 
grooves, the outside arris of the latter being welted over on 
to the ring by hammer. All the driving wheels are fitted 
with sand pipes, the front pair having a steam or air jet. 
Lubrication of the cylinders and valves is effected by a 
Bourdon press pump, having its four cylinders worked by a 
ratchet from motion imparted by the low-pressure left-hand 
expansion link. The lubricant, which is forced into the 
high-pressure steam pipes for one group’ and above the 
low-pressure slide valves for the other, is a mixture of colza 
and naphtha oils. For the motion Russian black naphtha oil 
isemployed. The total consumption of oils used averages 
1-536 oz. per mile. 

The coal generally supplied to these locomotives is com- 


pressure cranks on the same sides of the locomotive, and this posed of 75 per cent. small coal or slack—three-fourths bitu- 
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atrangement has proved quite satisfactory with regard to the 
counterpoise of the reciprocating parts, the facility and power 
of starting, and the regularity of the receiver pressure. 

The wheel counterweights are designed to balance the 
revolving masses on each axle and on the low-pressure crank 
axle, to equalise, in addition, part of the alternating 
moments. 

The angle of keying adopted for the latter has led, in the 
wheels of this axle, to the use of wheel weights of different 
values and position. 

The valve gears for each pair of cylinders are regulated by 
one hand wheel operating a pair of superimposed screws with 
right and left-hand threads for each of the weigh bars, and 
geared together by pinions so that the two may be worked 
simultaneously or ungeared by means of clutches for varying 
the cut-offs in the two groups independently, it being found 
in running that the high-pressure valve travel requires of the 
two the more frequent. alteration, The valves are of bronze, 
of ordinary unrelieved pattern, faced with rings of white 
metal poured in recesses. The valve buckles are of iron, 
: _ are their spindles, on which they are socketed and 
keyed, 

The position of the inside-cylinder valve chests, both on 
the outside of and above the frames, renders them very easily 
accessible, Live steam is introduced behind the right-hand 
valve chest from the dome by the pipe shown in the engraving, 
and a receiver relief valve, set at Ib., is screwed on the 
right-hand cover. The receiver pressure is indicated by a 
gauge in the cab. With passenger trains and a full boiler 
Pressure of 201 1b. the maximum effective pressure in the 
igh-pressure cylinders is 188]b., and that in the receiver 
about 44 1b. ; while with fast goods trains the latter pressure 
sometimes reaches the valve limit. 

Freer steaming of the engine at high speeds has been 
realised by the allowance of exceptionally large cylinder 
clearance volumes; and to suit the valye movement and 
keying angle of the respective cranks already mentioned, the 
longest of the steam ports are those situated in front, instead 
of, as is more usual with two-cylinder locomotives, being at 
the back, for compensating the inequalities of distribution, 
due to the different angles formed by the connecting-rods 
with their respective cranks, and thus obtaining a more 
uniform effort on the crank pins. These clearance volumes 
are, in per cent. of the piston stroke, as follows :—High- 
Pressure, front, 18-7; and back 17:8; low-pressure, front, 
13°8; back 11-2, 








DIAGRAM FROM SIX-COUPLED EXPRESS LOCOMOTIVE 


minous—and 25 per cent. Belgian briquettes. It produces, 
with a fire in good order, a maximum of eight times its 
weight in steam. With such loose fuel variable blast nozzles 
are indispensable for an economical maintenance and control 
of the fire. The nozzles employed are the ordinary double- 
wing or flap pattern, which, on the level and with an average 
load, are opened to give an area of about 28°8 square inches, 
or a little less than two-thirds the maximum aperture. 

On a section where these locomotives are employed—Paris 
to Belfort—the line has numerous long gradients of 1 in 166, 
the difference of altitude between the two cities being 
1020ft. In regular service they haul trains of from 180 to 
200 tons net, rising exceptionally to 300 tons; and with a 
medium load on the level, they can make all speeds up to 
near about 60 miles per hour. They have pulled trains of 
over 300 tons—2240 lb.—behind the tender at a speed of 
404 miles on a rising gradient of 1 in 166 when approaching 
the end of the step-like series of the same inclination, which 
terminates the 160-mile run from Paris to Chaumont. The 
work developed in the cylinders at this moment is shown 
by the indicator cards here reproduced, while, at the same 
time, the maximum effort on the draw-bar was 7040 lb. 
During this trial the coal consumed averaged per square foot 
of grate area per ton-mile ‘0073 lb.; and the total per 
ton-mile +197 lb.—nearly 3lb.—or 59°3 1b. per train mile. 
These figures do not appear too high when compared in 
the same manner with those obtained from a type of English 
engine renowned for its fuel economy—the’ Great Northern 
Railway old 8ft. singles, designed in 1869—with which, at the 
rate of 26 lb. per train mile, and in supposing the heavy load 
of 150 tons, the consumption per ton-mile would be 173 Ib. 

The engines are fitted with Adams’ pop valves, Friedmann 
injectors, Serveau water-levels,° and Westinghouse brake. 
They are painted black, relieved by brass bands to cover the 
lagging-plate joints—and these, being easily kept clean, do 
much more to give the engine a cared-for appearance than 
would do continuous wiping down. 

Since the building of the first fifty machines at the com- 
pony Epernay shops, the inclination of the grate has 

een increased from 8°43 deg. to 16 deg., and the depth 
under the fire-hole augmented by 3}in. ; a change—notable 
for the Est—has also been made in placing the safety valves 
above the fire-box, instead of, as heretofore, upon the domes. 
Later, the engines numbered 3501—3520 have at fitted with 
piston valves. There are now 150 of these engines in service 
or in construction. 
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Dimension.—Siz-coupled Compound Engine Kastern Railway o 
Fra nee. 
Cylinders (4)— 
High-pressure, dia. .. .. lft. 1fin. 0-350 m, 
Low-pressure, dia. .. .. «. 1ft. 9gin. 0-550 m, 
ee ecw - ce ce “en 2ft. 1,%in. 0-640 1m. 
Centres, high-pressure 7ft. lin. 2-160 m. 
low-pressure .. .. lft. 11jin. 0-590 mm. 


a 

Inclination, high-pressure an 

low-pressure oe 66 « 
Areas, high-pressure, C ., 
», low-pressure, C! .. 


7} percent. .. 75 mim. per mm, 
1-03 sq. ft... 0-0962 sq. m. 
2-5 sq. ft. ee 0-2376 sq. m. 


Ports: 
High-pressure, length, A 103in 0-270 m. 
” 2 width, A .. ljin 0-035 m. 
Low-pressure, length, Al .. lft. 44in 0-420 m. 
* width, Al .. lysin 0-040 m. 
Exhaust, high - pressure, 
ey er 2}in. 0-070 m. 
Exhaust, high - pressure, 
en, ate Se RS 103in. 0-270 m, 
Exhaust, lew - pressure, 
SU BP ce 40 20. os 3lin. eo 0-080 1. 
Exhaust, low - pressure, 


length, E!.. lft. 44in. 0-420 m. 


Steam pipe, high-pressure, 


area, et ee 9 sq. in. 0-0056 sq. mn. 
Steam pipe, low-pressure, 
SS ee ere: te. 0-0078 sq. m. 
Exhaust pipe, high-pressure, 
area, € se es ee we) | SS SOQ 0-0078 sq. mn. 
Exhaust pipe, B.P., area,¢l 43-7 sq. in. 0-0273 sq. mn. 
Blast nozzle, maximum open- 
DO kn tan ae ren ve aa 0-0283 sq. mm, 
Blast nozzle, minimum open- 
ing ak we 3 9-leq.in. 0-0057 sq. m. 
Ratios, C = 10.23 . Ay 
AA EE 
= 5-2; [=17-18; © = 12-33 
I € 
. cl i 
Ratios, ata 14-14; EIEI 
= 7-07; a = 30-46 ; S = 8-70 
Valves : 
High-pressure -340 x -244 
_ f Lap ae eee 1,';in. 0-027 m. 
+ OUR lee wan 25s nil 9 
Low-pressure -492 x -264 f 
_ fLap : 46 1f;in. 0-027 m. 
pat. eer eee din. 0-003 m. 
Angle of advance (forwards 
and backwards) .. .. _ ee 0 deg. 
Valve travel, maximum, 
high-pressure... .. .. bjin. 0-1325 m. 
Valve travel, maximum, 
low-pressure — 5}in. ee 0-139 m. 
Valve gear : 
Excentric throw, high-pres- 
sure and low-pressure .. Thin. oe 0-180 m. 
Excentric rods, length, high- ; 
ae ee 3ft. 7jin. eon 1-110 m. 
Excentric rods, length, low- 
pressure °. «6 se 3ft. 43in. 1-029 m. 
Motion— 
Connecting-reds, length, high- 
pressure .. .. 6ft. 2jin. oe 1-900 m. 


Connecting-rods, length, ‘low: 


pressure .. «- 5ft. 10jin. “ 1-800 m. 
Coupling pin radius... .. .. lft. 1gin. ‘ 0-320 m. 
Proportion : Connect-}) H.P. 5-04 

ing-rod length to ra- - 

dius of cranks J L.P. 5-62 
Connecting-rod pins, big ends, 

high - pressure, dia. and 

length .. .. .. .. .. Shim. xX 4jim. .. 105m. X -120m. 
Connecting - red pins, little 

ends, high-pressure, dia. and 

lengt ce ce ee oe oe 2h im. X Sjin. .. -OF5m. X -O795 m. 
Connecting-rod pins, big ends, 

low-pressure, dia. and — 7din. x 3ffin. .. +210 m. x -100 m. 
Connecting - rod pins, little 

ends, posal, dia. and 

length 2}3im. x 3}in. ‘075 m. X +0795 m. 


Ce upling-rod ‘pins, high-pres- 











sure drivers, dia. andlength 4jin. x 4in. 125m. X -11l0 m. 
Coupling-rod pins, low-pres- 

sure drivers and trailer, dia. 

andlength .. .. .. .. 3fin. x 3fin. -000 m. X +095 m. 

Wheels— 

Driving and coupled, dia. oft. Sjin. “ 1-750 m. 
et Serer ee 3ft. fin. es 0-920 m. 
Journals, drivers, dia. and 

length Se ae me tk +200 m. X +220 m 
Journals, bogie, dia.andlength Sjin. x 10}in. *150 m. x +260 m. 
Axles (Martin steel), dia. in 

ME ka Sh cece aay me yin. -160 m. 
Axles, drivers, dia. in middle Thin. +180 m. 
Axles, centres, bogie .. .. 6ft. 4fin. 1-950 m. 
Axles, centres, bogie to high- . 

pressure drivers oa tad oft. Tin. od 1-700 m. 
Axles, centres, high-pressure 

drivers to low - pressure 

eee ore oft. 2jin. 1-900 m. 
Axles, centres, high-pressure 

driver to coupled traile 7ft. 24in. ‘ 2-200 m. 
Total wheel base ae as 25ft. Sin. ‘ 7-750 m 

Boiler, steel— 

Barrel, mean dia. .. 4ft. 9}in. 1-466 m. 
Thickness of rings about #4in. 17 mm. & 164 mm. 
Smoke-box, length .. 5ft. din. 1-650 m. 

* inside dia. 4ft. 8gin. 1-432 m. 
Barrel, total length .. 18ft. 5jin. 5-630 m. 
Fire-box shell, length ; Sft. llin. 2-715 m. 

Fe width, top : 5ft. Sgin. 1-511 m. 
» _ bottom 3ft. 11 gin. 1-204 m. 

9 thickness of e 
ee “e jin. -O17 m. 
Total length of boiler 27ft. 4jin. 8-359 m. 
Pee ee sft. Fin. 2-450 m. 
Rail to foundation ring, front 3ft. fin. 0-935 m. 
ie a » back 4ft. ljin. 1-250 m. 

Grate— 

Length (along incline) .. .. Sft. 3in. 2-510 m. 
Width : Bs we . oie 3ft. 3$in. 1-000 m. 


DES ha. ou ca ne 5s 27 sq. ft. 2-51 sq. m, 


Fire-box (copper)— 
Foundation ring 


to crown, 





a Ce eee 6ft. 1jin. 1-857 m. 
Foundation: ring to crown, 

|. (2 Sener ee oft. 1-525 m. 
Width, top .. 3ft. SJin. 1-062 m. 

» _ bottom 3ft. 3gin. 1-000 m. 
Length, top.. .. .. 7ft. 10}in. 2-394 m. 

», bottom.. .. Sft. 1gin. 2.484 m. 
Walls, thickmess.. .. .. .- gin. 0-016 m. 
Tube-plate, thickness .. .. lin. 0-025 m. 

Tubes, mild steel (Serve’s), 130- 
Diameter outside : 2fin. 0-070 m. 
ne yein. 2-5 mm. 
Length between tube-plates .. 18ft. 5gin. 4-100 m. 
Heating Surfaces— 
Fire-box (above grate) .. 185-5eq. ft. .. 12-60 sq. mn. 
Tubes (interior surfaces). . 2078-5 sq. ft... 192-71 sq. m. 
TI oc ue be — ae 2209-0 sq. ft. . 205-31 sq. m. 
Ratio: tubes to fire-box.. 15-29 
‘ H.S. to grate area 81-79 
Chimney— 
Diameter inside at top lft. 7fin. +500 m. 
e " »> neck .. lft. 3}in. -400 m. 
» ” ,, bottom 2ft. 1gin. -560 m. 
Height from fire-box 3ft. 4in. 1-020 m. 


13ft. in. 4-200 m. 
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Air passages— 


| 
Frames (steel)— 











in grate 






Tube area 4-25 sq. ft. 0-3952 sq. m. Thickness of plates Ijin. “O28 m. 
Chimney area... 1-35 sq. ft. 0.1257 sq. mn. Maximum depth at transverse 
Ratio of areas, TC... .. .. : 3-14 ae plating below ashpan .. 3ft. dgin. 1-050 m. 
voli, Se pete gan above eee: % ESAS oe Width between insides of 
base act nica Ei iia a asad - a frames BaP eee FAN 4ft. lin. 1-244 m, 
fire ox crown oo co os “SER-Con. &. 6-339 cu. mn. fs 2 a ~ 
Volume of steam... 6...) 46-1 eu. ft. 1-307 cu. m. Width over foot plating Mt. Sin, 2-870 m. 
Pressure (valves set at 201-3 Tb.) 214-7 Ib. 16 kilos, Height of frames at back 4ft. Ijin. 1-265 m. 
Valves (Adams), dia, 2yin. O70 m. Length over buffers .. 35ft. lin, ee 10-700 m. 
Weights. 
Axles, wheels, Total Weights under Available Flexibility 
and unhung tires, or of springs per 
tires (new). | weights. engine loaded. adhesion, ton. 
; Tb. ilo | 1b | kilos | tons kilos | tons, | kilos. | min. 
Bogie wheels .. mn 2,767 5s | 7,207 | 3,276 Is 18,220 ; About Jin.) 6-68 
Low-pressure drivers .. 8,173 + |} Wize | 4,604 15-6 15, Sts \ 7-o2 
High-pressure drivers .. 7,047 3,203 9,082 4,128 15-5 15,780 45-5 47,336 | 7-52 
Coupled drivers 6,633 3,015 7.88) 3,582 15-4 15,688 { | 7-52 
ee eee 24,620 11,19) | 84,298 15,590 O45 65,556 
Weight on springs. . oP we! nel ee . | 4,813 43,007 
Weight, engine empty.. 129,111 | 58,687 
Weight, variable, 9Jin. water above firs-box crown and (0Tb. coal | 
lt ge am ASS. 5G ee ees cial ; cart a 6,369 


Total loaded—t4-5 tons 





Centre of gravity of weight = 2ft. 3fin. behind low-pressure axle. 
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UNITED STATES DREDGER 





THe accompanying illustration and that on page 81 repre- 
sent an interesting shallow-draught dredger for use by the 
United States Government engineers in improving the | 
channels of the smaller rivers. It is both a grapple dredger | 
andasuction or hydraulic dredger. It alsoserves the purpose | 
of a snag-boat in the work of removing snags or sunken logs 
and trees from the channels. ~ These obstructions are very 
dangerous to navigation, and are often difficult to remove. 

The design of the vessel shows a shallow steel hull of light 











The frames will be 18in. apart between centres, formed of angle 
irons 3in. by 24in., with gusset-plate connections to the bulk- 
heads. Reverse frames of angles, 24in. by 24in., will be riveted 
to floor frames and side frames, and some of the forward floor 
frames will be strengthened by steel plates. The stem will 
be a steel bar, 1fin. by 5in., flattened and enlarged at the 
forefoot to work into the plating. On each side will be a 
stringer, or side keelson, of angle iron, 4in. by 4in. The 
deck beams will be zed-bars, 3in. by 3in., supported by angle 
iron stanchions, 

The four transverse water-tight bulkheads have angle-iron 
stiffeners and double-riveted lap joints for the plates. The 
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DETAILS OF GRAPPLE AND SHEARS 


draught, witha double-deck wooden superstructure. At the bow | 
is a long boom carrying the grapple or bucket, and guyed froma 
steel A-frame or shear-legs, which is set astride of the deck. The | 
shears are in turn guyed from a steel gallows frame. Across | 
the shear legs is a horizontal member or brace, and to this is | 
pivoted a boom for handling the snagging ropes. Aft of the 
shears is the centrifugal pump for suction dredging. The 
vessel is propelled by a stern wheel or paddle, driven by two 
independent horizontal engines. The Florida is 131ft. long 
between perpendiculars ; 153ft. 8in. over all; 28ft. moulded 
beam ; 29ft. 9in. wide over the nosings ; moulded depth, 7ft. ; 
crown of deck, 4in.; sheer, 12in. forward and 6in. aft; 
length of fore body, 48ft.; length of after body, 43ft. 6in. ; 
draught when fully equipped, 3ft. Gin. 

The hull will be framed on the transverse system, with four 
transverse bulkheads and a central longitudinal bulkhead. 





longitudinal bulkhead on the centre line of the bull will be of 
similar contruction, but not water-tight, having openings or 
manways 2ft. wide and 4ft. high. The vertical piles or 
spuds, for anchoring and pivoting the dredge, will work in 
wells formed in the hull. The two spud wells on the star- 
board side will be 81}in. by 26in.; the two on the port side 
will be 26in. square. They will be of steel plate, lined with 
oak planking 4in. thick. 

The hull plating will weigh about 1231b. per square foot, 
and will be in fifteen strakes, laid alternately inside and out- 
side. The width will be 34in. between centres of laps, and 
the average length of plates will be 18ft. The seams of the 
keel strake will be double riveted, and all other seams single 
riveted. All butts will be double-riveted lap joints. The 
deck plating will be of generally similar construction. The 


The foundations for the boilers, hoisting engines, pumps, &¢ 
will be of steel framing, and the horizontal propelling engine, 
will be carried on plate girder cylinder beams. ‘ 

The material used is to be soft steel with an ultimat, 
tensile strength of 52,000 1b. to 62,000 Ib., and an elastic limit 
of not less than half the ultimate strength. The elongatio, 

; ae : - 1 
must be 26 per cent. in 8in., with a reduction in area of 
50 per cent. at the point of fracture. 

The boat will be steered by two balanced rudders, with 
blades extending 9ft. 4in. forward and 9ft. 4in. aft of ruddey 
stocks, consisting of 8in. steel lap-welded tubes. The blades 
will be of steel plates, with stiffening angles. ; 

The A-frame of the derrick will be 36ft. high, each shear 
leg being composed of two 12in. channel bars with the flanges 
inward, and connected by a }in. plate on the outside ang 
lattice bars on the inside. The cross beam is composed of 
two 12in. channels with the flanges outward. The frame wj)| 
be guyed from a gallows frame consisting of two vertical 
struts, two inclined struts and a cap, the latter being Qa44 
above the deck. i 

The dredging boom will consist of four angle bars, din, hy 
5in., 3ft. apart in the middle and approaching closer at the 
ends. They are connected by double lattice bars and plates 
to form a stiff rectangular beam. At the head of the boom 
will be a 4in. turned steel pin carrying three 30in. pulleys for 
iin. wire rope; suspended from each end of the pin, outside 
the boom, will be a single block with a 30in. sheave for {ip, 
wire rope. The material for the boom must be of medium 
steel, having a tensile strength of 60,000 lb. to 70,000 Ib, per 
square inch, and an elongation of 22 per cent. 

Steam for all the machinery will be furnished by two main 
boilers of the internal-furnace return-tube type proportioned 
for a working pressure of 1151b. Each boiler will be 
8ft. diameter and 144ft. long, the shell being built of open. 
hearth steel plates ,y;in. thick. The corrugated furnace 
will be of the Morison suspended type, 48in. inside and 52in, 
outside diameter. There will be eighty-six return tubes, 3iy, 
diameter. Each boiler will have stop and safety valves, an 
injector, and a feed-water filter. The two funnels, or smoke 
stacks, will be 30in. diameter and 42ft. high from the top of 
the boilers. They will be connected by a transverse brace, 
and guyed by Sin. iron rods, with turnbuckles. The auxiliary 
boiler will be of the vertical submerged-tube type, 42in, 
diameter and 84ft. high. 

The main hoisting engine will be a double reversing en. 
gine, with cylinders l4in. by 19in., with double-disc cranks, 
and geared to the drums and capstans. The drums for the 
dredging and snagging ropes are 3ft. diameter and 2ft. long. 
The spud drums are 10in. diameter, 27in. long, and grooved 
for fin. chain. The after hoisting engine is of a similar type, 
but with cylinders 8in. by 10in. 

For suction dredging there will be a centrifugal pump, 
with 12in. suction and 12in. discharge, connected to a 13in, 
discharge pipe. “It will have hydraulic lubrication for the 
main bearings, a heavy thrust bearing, flap valve, and 
ejectors for priming. It will be directly connected to a 
Westinghouse engine, with cylinders 12in. by 1llin., both 
pump and engine being mounted on the same bed-plate. For 
bucket dredging the boom will carry a steel clam shell 
bucket of 2 cubic yards’ capacity, 69in. long, 5Vin. wide, and 
3lin. to 42in. deep. This will have guide poles of persimmon 
wood 50ft. long. The four spuds will be of white oak, I7in. 
square and 35ft. long, the lower ends being chisel-pointed 
and shod with steel. A ?in. chain will be attached to each 
spud. 

The equipment includes surface-condensers with 755 square 
feet of cooling surface, air and circulating pumps of the com- 
bined type, an evaporating and distilling plant of 2000 
gallons daily capacity, a refrigerating plant for 600 1b. of ice 
per day, feed-water heaters, two vertical boiler feed pumps, 
fire pumps, and three steam capstans. The electric light 
plant will consist of a direct-coupled engine and dynamo of 
the multipolar type, of 110 volts. This will supply current 
for an 18in. search-light of 4000 candle-power, 2 arc lights of 
1200 candle-power, and 70 incandescent lamps of 16 candle- 

wer. 

The propelling power consists of a stern wheel driven by two 
independent horizontal engines. These engines will be of the 
double-ported, balanced, piston-valve type, with independent 
adjustable variable cut-off valves. The cylinders will be 16in. 
by 64in. To the piston-rod crossheads will be attached oak 
connecting-rods, or ‘* pitmans,’’ 22ft. long, between centres 
of bearings. The shaft will be a hammered steel forging, 
74in. diameter, of hexagonal form, with four flanges for the 
wheel spokes keyed to the shaft. The wheel, or paddle, will 
be 18ft. diameter, with four sets of fourteen arms. The 
buckets will be 24in. wide, 16ft. long, and 14in. thick. 

The main deck-house will be a superstructure the full width 
of the vessel, and extending to within 53ft. of the bow. It 
will be built of timber throughout, and heated with steam 
pipes and radiators. On the upper deck will be pilot-house, 
engineers’ office, officers’ and crews’ quarters, &c, 








ROATH BRIDGE, GREAT WESTERN RAIL- 
WAY. 


Tuis bridge, of which we give an illustration in our presetit 
issue, carries the Great Western Railway to Roath Docks 
across the Taff Vale line. It consists of one span of 225ft. 
on the skew, and measuring on the square 76ft. 6in. The 
girders are of the modern trussed type, with one inter- 
section of the web members, and the ratio of depth to span 
is as 1to8-1. The flooring or platform is built up of cross 
girders, longitudinal rail bearers, and 3in, planking of Jarrah 
wood. As we intend publishing plans and sections of this 
work in an early number, all further particulars and details 
will accompany them. It may be mentioned that the bridg : 
was made and erected by Andrew Handyside and Co., 
Limited, of Derby, for the contractors, Mackey and Davies, 
of Cardiff. The structure was designed by Mr. J. C. Inglis, 
M. Inst. C.E., engineer to the Great Western Railway, Pad- 
dington. Mr. G. H. Mackillop acted as resident engineer 11 
charge of the works, 








THE tonnage of vessels entered at ports in the United 


Kingdom from foreign countries and British possessions, with 
cargoes, during the year ended 31st December, 1901, amounted to 
36,538,134 tons, and the tonnage cleared to 43,378,486 tons, as 
against 36,195,010 tons entered and 43,742,219 tons cleared in be 
year 1900. With regard to the coasting trade, the tonnage entered 
with cargoes during the year'1901 amounted to 30,557,764 tons, ane 
the tonnage cleared to 30,216,505 tons, as against 30,761,937 tons 





rivets will be of soft steel, 2nd in general gin, diameter. 


entered, and 30,323,260 tons cleared in the year 1900, 
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MODERN MACHINE METHODS.* 
By Mr. H. F. L. Orcurr, Member, of London. 


‘YueRe is a rapidly increasing tendency to minimise hand labour 
and to reduce manufacturing to purely machine operations by the 
aid of accurate tools and fixtures combined with properly adapted 
machines. Admitting this, it follows that _the lines on which 
manufacturers will work in the future will mainly be in the direc- 
tion of perfecting methods of machining. 

It is with respect to machine operations, where accuracy com- 
aeteasting modern nag ay 2 eo with those methods where 
accuracy is secured only by laboriously expensive hand work, or 
where machine work is performed on tools of comparatively simple 

sign, 
’ papel however, assumed that automatic machine operations are 
invariably more economical than hand work, as doubtless many a 
«udder and wiser manufacturer who has invested in complicated 
expensive machines can testify. It is, however, beyond dispute 
that the producing power of the individual, aided by the labour- 
saving automatic machine, is practically unlimited, whilst we have 
Jong since reached the limit of production of the skilled worker, 
making use of only simple machines and hand tools. A_ high 


degree of accuracy is possible by either the old or the new method ; 


but accuracy combined with cheapness is only possible under new | 


conditions, whilst interchangeability is commercially impossible, 


except in those establishments fitted with the best machines, | 


tools, and gauges. 


Strictly speaking, there are few, if any, mechanical operations | 
that may be called new since the time when the planer and milling 


machines superseded the chisel, and the power lathe and the 
drilling machine replaced the bow stick. Turning, milling, 
planing, grinding, and boring are as ‘old as the hills. 
latter-day developments of these operations in which the pro- 
gressive manufacturer is interested, developments which have 
vithin the last five years. It is proposed to touch briefly upon the 
different methods in respect to the latest practice only, and to 
finally deal with the workshop reforms which in some cases follow, 


and in others must precede, the introduction of new methods before | 


such methods can be successfully adopted. 


The range of subjects is so large that in most cases ambiguity | 


has been risked for the sake of brevity. Descriptions of methods 
of working have not been possible, and an attempt only has been 
made to mention the most important points to which modern 
manufacturers must give attention. Technical details as to con- 
structive features of machines have been avoided. 
has been to make the paper suggestive to those who are consider- 
ing economical pect sal of manufacture. 

‘éanges. It is altogether too commonly supposed that the exten- 
sive use of accurate gauges is only economical where either highly 
accurate work is called for or parts are to be made in large quan- 
tities. Neither supposition is correct. In nine cases out of ten 
where even only one piece is concerned, that piece can be produced 
more cheaply and better with the aid of proper gauges than by the 
old-fashioned method of ‘“ fitting,” or by measuring with micro- 
meters or calipers. There will be the .additional advantage of 
pieces being practically interchangeable. Again, where com- 
paratively coarse work, as, for instance, in some parts of a loom, 
ispermissible, the use of suitable gauges is desirable, for the reason 


that, no matter how loose’the fits nay be, they are necessary to | 


save work in erecting, to secure interchangeability and to keep 
sives within certain limits. All this can be accomplished by means 
of the ‘‘limit” gauge, whether used for large or small dimensions, 
for inside or outside work, or for running or driving fits. Although 
the “limit” gauge in certain forms has been in use for years, 
particularly amongst gun and small arms makers, it is surprising 
how little its advantages and use are known and understood by 
manufacturers for every-day work of all sorts. It is impossible to 
enumerate or describe the various forms of limit gauges which can 
be adopted in nearly all engineering works, but manufacturers will 
find the subject well worth investigation. 

When the advantages of working with limit gauges are better 
understood, the system is sure to be extensively adopted for 
general engineering purposes, and limit gauges will supersede, 
except in a few cases, the ordinary standard plug and ring gauges. 
Even where the best gauges, of the ordinary sort, are used, work 
is in reality finished within certain “limits.” When only standard 
gauges are used, however, these limits are never known ; dimen- 
sions are made in accordance with the skill, judgment, or experi- 
ence of the workman, With the limit-gauge system it is only 
necessary to determine what the allowable limits are to be and to 
then make use of a maximum and minimum gauge, by which sizes 
are kept within the prescribed limits. For inside cylindrical 
work the form of gauge used is shown in Fig. 1, for outside 
work those shown in Figs. 2and 3. With these gauges compara- 


Limit Gauges. Ezamples from Table \ 
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Figs. 1, 2, 3—-LIMIT GAUGES 


tively unskilled labour will—aided by the proper outtit—quickly 
learn to produce work accurate within limits of 0-0006in. when 
using the external limit gauge and within limits of 0-0016in, when 
using the internal limit gauge. ese limits are none too close 
for a large percentage of ordinary engineering work and close 
enough for interchangeability, even in fine machine work. The 
adoption of limit gauges is in itself desirable, but, of course, the 
most economical results cannot be secured without also giving con- 
sideration to the outfit of machines and tools, It does not follow 
that grinding is necessary either for inside or outside work. The 
above limits can be kept to either in lathe or screw-machine work, 
and holes can be finished in steel, brass, or cast iron with reamers. 

It isan erroneous idea to suppose that because comparatively 
rough work is in question comparatively rough gauges are ‘‘ good 
enough.” This may be true, as in the case of working gauges for 
unfinished material, but it will be rarely found profitable to follow 
this principle where machined surfaces are to be dealt with. Care- 
fully finished hardened gauges, accurate to within 0-000lin., are 
hone too good where working surfaces are in question, A finer 
dezree of accuracy than this is not demanded, except in compara- 
tively small work, as, for instance, in tools connected with the 
manufacture of watches. It is proved that 0-000lin. is a limit to 
which hardened gauges can be made without too great an expense. 
It is desirable not to go below this degree of accuracy for worXing 
gauges—never in the case of standards—as errors multiply rapidly, 
and four or five times this limit means that in many cases work 
must be rejected. 
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d with cheapness of product is secured, that this oe gd deals, | 


unaided by highly developed tools, fixtures, and gauges. | 


It is the | 


iractically taken place within the last twenty years, some of them | 


The chief aim | 


The following Table I. of limits given is one which is adapted to 
| a large range of work :— 
TABLE I,—Jaternal and External Limit Ganges. 
Limits of tolerance expressed decimally in inches. 
INTERNAL Limit GauGes.—(Sze Fig. 1.) 


Diameter of holes. Total limit of 


(Nominal.) Go in. Not go in. variation. 
jin. to $3in... - 0-0004 + 0-0004 0-0008 
vain. to {hin. — 90-0006 + 0-0004 0-0010 
fin. to 1 hin. 0- 0006 + 0-0006 0-0012 
jin. to 1 fin. — §-0008 + 0-0006 0-0014 
Ifgin. to 213in. - 08-0008 + 0-0008 0-0016 
3in. to 4%,in. - 09-0010 + 0-0008 0-0018 


ExtTeRNAL Limit Gavuces, for running fits.—(See Fig. 2.) 
Total limit of 





Diameter of shafts. 





(Nominal.) Cat Not goon.“ variation. 
jin. to 43in. ~ 0-0004 - 0-0010 0-0006 
yin. to thin, - 0-0006 - 0-0012 0-0006 
fin. tol4im ..  .. .. — 0-0008 - 0-0014 0-0006 
Ijin. to lidin. . .. = 0-0010 — 0-0018 06-0008 
If2in. to 248in. 06-0012 - 0-0020 0-0008 
in. to 49,in. 1 ose ae = 00014 - 0-0024 0-0010 


EXTERNAL Limit Gavues, for keying fits.—(See Fig. 3.) 
Total limit of 


Diameter of shafts. 






(Nominal.) Go on, Not go on. variation. 

| i See ; 00-0004 — 06-0002 0-0006 

{ sin. to flin. : + 0-0004 - 0-0002 0- 0006 
jin. to 13in. + 0-0004 - 0-0002 0- 0006 
jin. to L4in. + 0-0004 — 60-0004 0-0008 

1} gin. to 243in. + 0-0004 - 0-0004 0-0008 

| din. to 4,%,in. 0-0004 - 0-0004 0-0008 


Light willing, —The field of operation for the milling machine 
| has materially widened within a comparatively short time. 
| Improvements in design and increased skill in the manipulation and 
care of tools are the two factors mainly responsible for its success. 
| It has largely displaced the planer and shaper ; it produces highly 
| finished and accurate surfaces, and makes substantiel savings ir 
| hand labour ; it is designed witha view to adaptability in making 
short runs. In many cases it is found profitable to set up a machine 
for a run on ten or a dozen parts. Stability and quickness of 
manipulation are the chief characteristics of the modern milling 
machine as compared with those of older design. Wherever it can 
be adopted it usually scores over the planer or shaperas a labour- 
saver, for the reason that in nearly all cases it can be served by 
unskilled attendants, who can keep from two to four, and even six, 
machines in operation ; whilst with the planer or shaper it is not very 
often the case that one operator can advantageously attend more 
than two machines, 

There are three essentials to economical results in milling :—(1) 
Up-to-date machines. (2) A not too niggardly supply of good 
milling cutters and tools. (3) Good tool makers who know how to 
keep machines and tools in the best of condition. 

The following may be mentioned as a few of the most interesting 
milling operations which are not as widely adopted as they will be 
when their advantages are better understood. 

The vertical milling machine or, what amounts to the same, the 
horizontal machine, performing operations with the end mill, 
| produces in many cases very satisfactory results both in speed and 
accuracy. There is a good variety of excellent machines, both of the 
vertical and horizontal type, now on the market for this classof work. 
' A most valuable machine, comparatively little used, is a combined 

vertical and horizontal machine with Jong table. For taking 
roughing cuts with fast feeds inserted tooth cutters with Mushet 
blades give good results. 

Circular willing.—The circular mill, either on simple or 
complicated forms, effects great savings and one attendant can 
keep six machines in operation. It can also be run in connection 
with other milling machines, reducing costs in many cases 50 per 
cent. and 75 per cent., and competing with the best turning 
machines in accuracy as well as in costs of operation. On castings 
with a chemical composition suitable for change gears, pulleys, 
hand wheels, and similar parts, circular milling is accomplished 
with the cutter running ata surface speed of over 50ft. per minute 
and work feeding 4in. per minute on the periphery. 

One of the simplest and most effective methods ix neglected 
to an astonishing degree, even by those who have large milling 
equipments—that is, taking a roughing and then a “finishing cut, 

{not hurrying the machine too much on the finishing cut. The 
milling machine is too often regarded as a means for merely 
removing metal instead of as an instrument for producing accurately 
tinished surfaces where little or no hand work is necessary. In 
many cases five minutes more on the machine would make a saving 
of ten minutes’ fitters’ work, files would be saved and greater 
uniformity secured. It should not be forgotten that the wrongly 
designed, badly made, rarely sharpened milling cutter largely assists 
in keeping the milling machine in ie, when otherwise it might 
rise to the rank of a valued ally. 

The adoption and profitable use of the milling machine is often 
impossible on account of the lack of exact knowledge as to the 
composition of cast iron, and for want of proper treatment of 

| castings for the removal of sand and scale, A large percentage 
of castings which are used could be soft if cupola mixtures were 
properly regulated. This would allow fast speeds and feeds for 
the milling cutters, without breakages or too much wear, instead 
of the comparatively slow planer cuts where castings are hard. 
There is little comprehension of how much the want of laboratory 
work stands in the way of the adoption of the milling machine. 
The pickling of castings alone makes it possible to increase the 
product of milling and planing machines, saves cutting tools, and 

| consequently makes good work easier. Milling in many cases easily 
| reduces costs 100 per cent. when compared with planing. 

Heacy milling.—The anticipated annihilation of the planing 

| machine is not yet a reality, as some milling machine enthusiasts 
have from time to time predicted, and for heavy work the honours 

| are now fairly well divided between the miller and the planer. 

Where rough but comparatively true surfaces only are required, 

what is known as the rotary planer turns out remarkably cheap 

work. It has the advantages of requiring little attendance and of 
turning out work two or three times faster than the planer ; the 
| cutters used are mostly of the inserted teeth pattern with self- 

hardening steel. Another profitable use to which the heavy mill 

has been put is in ‘‘ roughing out” work, particularly on castings 
which are to be accurately finished afterwards on the plani 
machine. The authorhas known cases where this operation effect: 

a saving of 75 per cent. in time. The rate of feed which can be 

commonly made use of varies from 2in. to 6in. per minute. One 
rticular case which he has in mind as an illustration of profitable 
milling is that of roughing out lathe beds. The cutter is perhaps 

23in. wide, and removes from jin. to in. of metal with a 

feed of about 34in. per ‘minute, the peripheral speed of cutter 
being about 45in. per minute. Lathe beds are roughed 
out in this manner at about a fourth or a third of the 
labour cost when done on the planer. In this case the beds 
are afterwards allowed to stand about two weeks to ‘ season,” 
then a light, finishing cut is taken by the planer, and then they 
| are ready for being scraped. The regularity of cut varies, of 
| course, with the material, whether it is hard or soft, accurate to 
| size or not, or whether sand has been thoroughly removed from 
| castings. Pickling and compositions of castings, of course, largely 
| affect the possibilities of heavy as well as of light milling. Splendid 
| results of heavy milling are attained by taking roughing and 

finishing cuts ; surfaces of complicated shape up to 20in. to 24in. in 
| width are finished outright on the heavy mill, and are then ready 
| for being scraped. Good gains are made over the planer, in some 
| cases even when on short runs. Cutters are sometimes expensive, 
| even costing £25 and £30, often more, but they are good invest- 

; ments as labour-saving tools. The variety of heavy milling 
machines now on the market is large, so that good selections can 





be made for all classes of work. The adoption of the milling 
machine is not as extensive as it should be, for the reason that 
often an apparently formidable investment in cutters is necessary. 
The milling cutter, however, should be looked: upon as any other 
labour-saving tool. It is not so much a question of how much 
does it cost, as how much does it save, or how much does the 
article cost which it turns out. 


(To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS 


AMERICAN WORKSHOP METHODS IN STEEL CONSTRUC- 
TION. 


AT the ordinary meeting on Tuesday, the 14th January, Mr 
Charles Hawksley, president, in the chair, the paper read was 
‘* American Workshop Methods in Steel Construction,” by H. 
Molesworth, M. Inst. C.E. 
| ‘The author, in noticing the fact that many recent contracts for 
| steel work had been secured by American manufacturers in 
competition with English firms, suggested that a description of 
American methods would be advantageous. The quality of 
American first-class work was excellent in design, material, work- 
manship, and finish, and was fully equal to English work. The 
cost of labour, though higher as regarded the amount earned by 
individual workmen, was lower than in England when the quantity 
of work turned out was taken into account. English bridge works 
were frequently cramped for room, and hampered with old-fashioned 
and obsolete machinery, while American works were kept up to 
modern requirements, and obsolete machinery was turned out as 
soon as it was superseded by anything more efficient. Works in 
America usually ran night and day, and American workmen took 
fewer holidays than English workmen. 

The author confined his description to the bridge department of 
the Pencoyd Works of the American Bridge Company, near 
Philadelphia, and after giving a general description of the works, 
traced the materials from the bridge shop yard through the varioux 
— into the loading up yard, whence it was shipped. The 
bridge shop waselectrically driven, the cranesand larger machinex 
having each its independent motor. The material was moved 
longitudinally through the shop on trolleys and transversely by 
electric cranes ; the shop was roofed in, and the floor was boarded ; 
the material rested almost entirely on skids, and every process 
moved it farther along the shop till the finished work emerged at 
the opposite end to that at which the steel entered. The output 
in gross tons per man per annum averaged: Draughtsmen, 7/1 
bridge shop, 115 ; forge, 45 ; eve-bars, 185 ; templaters, 2366. 

The steel was open-hearth steel, rather softer than was generally 
used in England, of excellent quality, and giving very uniform 
tests. The greatest care was taken to deliver all material into the 
bridge shop yard perfectly straightened. The drawings were 
prepared in a very complete manner, and gave much more informa- 
tion than was usually furnished on drawings in England. Great 
care was taken to minimise smiths’ work, and to duplicate as many 
parts as possible. Stops, guides, automatic spacing punches, and 
multiple punches were largely used. e angle shear was used 
much more than in England, and joists of the largest size were 
sheared at one cut without any distortion ; punches and dies were 
all made on automatic lathes and were interchangeable. All the 
larger shearing machines were mounted on turntables. Plates 
were handled under punches by roller frames or goose-necks and 
moved by a chisel bar working on a fulcrum. Rimering was done 
by gantry drills, which resembled a Wellington crane with eight 
radial drills on it. Pneumatic drills and riveters, and chipping 
machines of the Boyer type, were much used, and bad holes, which 
were very uncommon, were rimered and not drifted. Ends of 
long pieces were rimered or drilled by compressed air drills fed 
up to the work by a compressed air cylinder behind them. Large 
plate girders were riveted by hydraulic gap riveters mounted on a 





ram to raise or lower them, the work being suspended from an 
| electric Wellington crane traversed by a switch on the riveter plat- 
| form. Ends of members were milled by rotary planers, which had 
| heads 4ft. 6in. to 6ft. in diatneter, with cutters fixed near the 
| periphery. Angle stiffeners were bevelled in pairs in a milling 
| machine with fast vertical feed, and fitted perfectly. Large joists 
or channels were handled with clip hooks furnished with chisel 
points. 

Very little planing was done in the works ; ‘‘ Universal” plates 
were used, and were rolled by nearly all American planing mills 
without extra charge. 

The causes of cheap working in America might be summed up as 
follows :—(1) The workmen, though more highly paid than in 
England, turned out a much larger quantity of work. (2) The 
arrangement of the works was more carefully thought out, and 
labour-saving appliances were more used. (3) There was more 
method, and probably more scientific knowledge, in the drawing- 
office. (4) The non were run night and day. (5) The tem- 
plating was reduced to a minimum by care in the drawing-office, 
and by the use of automatic machinery, and stops and guides, 
(6) Obsolete machinery was turned out of the works as soon as it 
was superseded by anything better. (7) All tools were kept in a 
state of perfect efficiency. (8) Railway freights were lower than 
in England. 

The responsibility for the small output per man in England 
rested only partially with the manufacturer, who was hampered in 
every effort to introduce improvements by the action of the work- 
men. The author suggested improvement on the following lines:— 
(a) A careful arrangement of works to avoid unnecessary handling 
and give ample facilities for such as was necessary. (/) More 
complete drawings. (c) The condemnation and removal of obsolete 
machinery and the proper maintenance of what was in use. (¢) 
Ample motive power. (¢) The more extended use of stops, guides, 
and multiple and spacing punches. 

The saving which was possible by systematic methods in the 
drawing-office, and the use of stops and guides and multiple 
punches, so as to reduce the templating, was very great. Small 
portions of the work should be made interchangeable and turned 
out without having to mark each piece. The use of the spacing 
punch obviated the necessity for wooden templates and for 
marking. 





THE ACETYLENE AssoclaTION.—During the past few days a 
circular has been issued to people interested in acetylene calling 
attention to the formation of a body bearing the above title, which 
is intended to promote ‘‘the advancement of acetylene gas 
engineering and manufacture, and to facilitate the interchange of 
information amongst the members of the association, and the publi- 
cation and communication of information on such subjects.” A 
list of honorary members is appended, which includes the names of 
Prof. Boys, Major-Gen. Sir Owen Bourne, Mr. H. E. Jones, Prof. 
Lewes, Sir Hiram Maxim, Dr. Boverton Redwood, Sir David 
Salomons, Mr. Alfred Spencer, Mr. Swinburne, Capt. Themson, 
and Sir Henry Trueman Wood, while the members of council are 
men connected with the carbide or acetylene trade. If this 
association intends to follow the example of its prototype in Ger- 
many, as we hope it will, it should do much good to the industry, 
and achieve considerable success; for there can be little doubt 
that some persons who have ‘‘ invented” generators and kindred 
appliances would be distinctly the better of a little instruction in 
the physical and chemical principles underlying the manufacture of a 
trustworthy and convenient apparatus. e new association is to 
publish its transactions in a journal already dealing with acetylene 
matters, and we shall await the announcement of its first move- 
ments with no little nterest. 
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PISTON RING. 





THE accompanying engravings represent a form of piston 
ring which is being manufactured and sold in considerable 
numbers by Lockwood and Carlisle, of Sheffield, where we 
have recently had an opportunity of seeing the rings during 
construction. This piston ring appears to be meeting with a 
large amount of success, and is being adopted in many steam- 
ship lines. It is suitable for high as well as low pressures. 
During last year it was applied to a pumping engine where 
the steam pressure was 300 lb. per square inch and to a marine 
engine where the pressure was 2201b. per square inch. Then 
as examples of its application we may mention that the low- 
pressure cylinders of the Celtic and Oceanic have these rings, 
the diameters being 98in. and 93in. respectively, and that the 
newly reconstructed Philadelphia has them also, the diameter 
in this case being 105}gin. Moreover we are informed that 
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Section of Piston and “spring rings. 
Rings shewn closed as when working - 
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once for all, and that it never needs altering. The act of 
screwing up the junk ring does not tend to increase the 
diameter of the spring, and hence its pressure outwards. 
The outward pressure is small, and only just sufficient to 
ensure that the rings are in contact with the cylinder walls. 
The friction is thus kept as low as possible, while at the 
a time we are assured that the piston remains steam- 
tight. 

When there is wear to be taken account of, a means of 
adjustment is provided in the spring. As will be seen from 
the drawing, two of the coiled portions are fitted with wire 
clips, and are not adjustable, while the third has a bar going 
through it. This bar is long enough to allow of extra links 
being added to the spring when necessary. By this means 
its circumference is increased, and with it the outward 
pressure. 

For low pressures very nearly the same form of rings is 
used, saving, of course, in the shape of the grooves for the 
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Fig. i—DETAILS OF PISTON RING AND SPRING 


these rings are particularly applicable to piston valves, so 
that the range of their application is considerable. 

The illustrations which we present in Fig. 1 show the 
formation of the rings and springs as applied to high 
pressures, the rings being intended for a cylinder 24in. in 
diameter. 
rings of cast iron, both exactly similar in form, and having 
grooves of special shape turned in them for the reception of 
the springs. This kind of groove is only used in the case of 
high pressures. When in position for working, tightly 
clamped between the piston face and the junk ring, the two 
rings of the piston come within in. of one another, leaving 
just sufficient clearance between them to allow of the free 
action of the spring, and consequently the pressure of the 
rings against the walls of the cylinder. In this position the 
ring is shown in the left-hand bottom corner of the figure. 
The drawing in the right-hand bottom corner shows, to a 
Jarger scale, the distance the two rings are forced apart by 





The complete ring is composed of two separate | 


springs. For piston valves, too, the form is very similar, as 
will be seen from Fig. 2, which shows a cross section 
through one-half of a piston valve. In this case, however, 
the form of the ring itself is rather different, and it is 
claimed that this form makes the valve absolutely tight, 
no matter what pressures are employed. 








VARNISH MAKING UNDER PRESSURE. 


Tur November issue of the Journal of the Society of 
Chemical Industry contains a short note by Mr. A. J. Smith 
upon the manufacture of oil varnish by the pressure process. 
The idea is not new, for it has been experimented with by 
humerous makers for many years; but since the preparation 
of varnishes is, or is supposed to be, a secret trade, nothing 
has been published to speak of 
regarding the methods adopted 
and the results obtained. 
Briefly described, the ordinary 
way of making an oil varnish 
is to melt the resin or gum, 
such as copal, in an open pot, 











next to pour it into hot linseed 
oil, and finally to add the pro- 




















portion of turpentine needed 
to give a consistency suitable 
for the brush; but in making 





large quantities of varnish this 
cycle of operations has to be 
repeated a good many times, 
since only small weights of resin 
and oil can be manipulated at 











Fig. 2—DETAILS OF PISTON VALVE 


the action of the spring when the junk ring is released—in 
other words, this shows the total vertical compression of the 
spring. 

It will be observed that the spring fits into the grooves in 
the rings already mentioned. The spring itself, though it 
forms one piece, is in this particular instance composed of 
six separate portions, which, however, are so jointed up 
together as to be practically inseparable. The whole may 
therefore be regarded as one spring. In three of the six 
portions of the spring the bar composing it is so folded that 
its axis remains parallel to the circumference of the ring. It 
is these portions which force the two parts of the ring up 
against the piston face and the junk ring respectively. The 
other three portions of the spring are coiled at right angles 
to the circumference of the ring. It is these portions which 
bring about the pressure which forces the rings against the 
cylinder walls. The result of this arrangement is that a 


strong vertical pressure—tending to keep the faces tight—is 
obtained, and that the outward pressure, which is indepen- 
dent of that in a vertical direction, is reduced to a minimum. 
The makers inform us that they adjust the vertical pressure 


once. Roughly, one part of 
resin, two of oil, and three of 
turpentine are employed, and 

the yield is about five parts of 
varnish. The practical defects 

in the process are the danger 

of fire, the risk of burning or 
spoiling the colour of the resin, 

the objectionable odours evolved, and the vast amount 
of labour per unit of product. The theoretical defect is 
the enormous waste of resin. When melted in the usual 
| manner, resins lose anything up to 50 per cent. of their 
weight, and as chemists are still ignorant of the true composi- 
tion of these natural bodies, they do not know precisely 
whether the loss is sheer waste, or whether it does not, at 
least in large measure, simply represent a removal from the 
resin of constituents which would be useless or objectionable 
in the finished varnish. By the pressure process the resin 
| and linseed oil—with or without the turpentine, or part 
| thereof—are heated together to a lower temperature in a closed 
| vessel, so that as the mass becomes warm, the vapour of the 
turpentine, or that of the resin spirit itself, exerts a pressure 
upon the contents—occasionally additional pressure is 
obtained by artificial means. It results that there is little if 
any loss in weight, and instead of one part of a certain resin 

| making only five parts of varnish more turpentine has to be 
| added to dilute the product, until the total yield is about 
| eight or nine parts. Theoretically the method is beautiful, 
for on paper it avoids all the practical disadvantages of the 

















usual one. Still, it is questionable whether good quality 
varnishes can be really made in this fashion, and long coy. 
tinued experiments as well as actual experience with varnished 
surfaces is required to settle the point. There seems to be a 
great liability for the resin to separate out of varnishes made 
in this manner, and sometimes they undoubtedly show a 
‘* bloom,’’ as we have noticed ourselves more than once. The 
loss of 20, 40, or 50 per cent. of so costly a m ‘erial as kauri 
copal or gum animi Is very sad, especially as aluhough purt of 
that loss can be recovered by condensing the vapours so as to 
win an oily or turpentine-like distillate, this material seem, 
to be wholly or largely devoid of value. Patents have been 
taken out for condensing the more volatile parts and using 
them as a partial substitute for the turpentine diluent ; byt 
we are not aware that this scheme has found practical 
favour with varnish manufacturers. Whether the loss jy 
weight during the melting of a resin in an open pot represents 
mainly a more or less pure volatilisation of the lighter resin 
ingredients, or is a partial destructive distillation of the resin 
in its entirety, it would certainly look at present as if the 
heating and the loss were necessary. In the somewhat 
parallel case of linseed oil, the material can be converted into 
a ‘‘ varnish ’’ of given consistency, either by fire heat, when 
it loses up to 10 per cent. or more by weight, or by steam 
heat and treatment with oxygen, when it gains 5 per cent, or 
so. But the latter ‘‘varnish’’ nearly always smells so 
offensively that it is only fit for out-of-door employment; 
whereas the former is comparatively free from odour. It is not 
improbable that something analogous is the cause of our 
varnish makers’ manifest preference for the old process of 
varnish making, experience having shown them that the 
absence of loss in weight when resins are dissolved under 
pressure means simply that certain undesirable constituents 
of the resin—or alteration-products thereof—are retained in 
the varnish instead of being driven off. If sucha resin as 
copal is melted in the gum pot, and is then cooled before in- 
troducing it into the oil, the residue forms a hard, brittle 
mass easily reduced to powder. When the common resin, 
called colophony or rosin, is heated for a considerable time, 
especially if under slight pressure, it is gradually converted 
into a crude and dark coloured rosin oil. This idea has been 
claimed lately—English patent 17,427, 1900—as a process for 
obtaining rosins of lower melting point than usual. This, no 
doubt, would work, as the yield should be in reality a mixture 
of unaltered rosin with a little rosin oil, but we do not clearly 
understand for what purpose such substances are supposed to 
be valuable. Years ago the plan of heating rosin without 
distillation in order to produce crude rosin oil was experi- 
mented with at some length, but the process did not appear 
to exhibit sufficient advantage over the ordinary one to make 
it worth introducing into commerce. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January sth. 

THE Battery Park Iron and Steel Companies, with their associate | 
coal interests are, the centre of a great deal of excitement this 
week. The volume of business transacted has been lighter than 
for some time, but there has been a rush of conferences between 
large producing and consuming interests which seem to point to 
the sibility of enormous transactions during the rest of the 
month. My advices from a number of interior combines from 
Pittsburgh to St. Louis, and to Birmingham in the south, con- 
firm the views heretofore expressed as to the anticipated volume of 
business and the probable course of price during the entire year. 
The first thing that forces itself upon the attention of consumers 
just now is the heavily oversold condition of all producers, Another 
uncertainty is how soon new consumers will rush into the market 
for supplies. If the rush is to be heavy, it does not appear on the 
surface how an advance in prices before spring can be averted. 
Even now there is complaint about not being able to get steel, not 
only on account of car shortage, but on account of the oversold 
condition of the mills. Private advices reached me this morning 
that capacity of lake shipyards has been reduced by lack of steel. 
Some people using structural material and plate have been obliged 
to dismiss a number of thei: labour forces, and await arrivals of 
supplies. The demand would certainly be heavier in all hnes at 
this time were it of any use to present orders, The same is true 
of rail and track supplies. Parties in this city, who are amply 
qualified to speak six months ahead, say that there will be a scarcity 
of small railroad building material for the first half of the year. 
That is, orders have been crowded in until capacity in that line is 
long oversold. It was thought a month ago that the urgency for 
rails had been about met, but since that time inquiries have been 
crowding in for both light and heavy rails, which clearly shows that 
those who talked then were not talking advisedly. As mills are 
oversold for almost the entire year, the managers say they do not 
see much good in putting up prices for rails which they are not in 
a position to deliver until the close of the year. It would have an 
unsettling effect upon the entire steel industry. There is a pro- 
nounced scarcity of foundry iron, both No. 1 and No. 2, Things 
would not be so bad were the supply of coke sufficient, but my 
private advices and my information from coke headquarters here. 
to the effect that there is no assurance that the coke throughout 
the cars will be overcome fora year or two. The newspapers 50 
deliver, but we cannot verify this rumour at headquarters. There 
is also an urgent demand for plates, shapes, sheets, bars, and 
boiler tubes. Those mills which are in a position to book orders 
for merchant steel are having all the business they can take. My 
advices by wire from Chicago is that more furnaces are about being 
banked, and that supplies are scarce, Malleable iron is not to be 
had, and certain consumers are out of material. The situation is 

henomenal. The hardware trade is very active, and most of the 
a oe manufacturers are fairly — but they would buy 
more if they could. Wire nails are selling heavily in the West, 
and slowly in the East. Cut nails are moving slowly, as building 
activity is over. All leading branches of the hardware trade are 
busy in the distributing we, ; 

Congress is facing several important matters, one of them being 
the management of the Treasury, which accumulated funds needed 
for business. A vigorous effort is being made by a Congressional 
Committee to see if something more definite cannot be done to 
compel railroads to maintain just rates. The problem is a serious 
one. The North-Western investors are making a great fuss over 
restraining the North-Western Railway deal, and the Eastern 
editors are watching the show with concealed interest, 


1s 








YORKSHIRE COLLEGE ENGINEERING SoctETY.—On Monday, 
January 13th, Mr. Konrad Anderson, of the English De Laval 
Steam Turbine Company, delivered a highly interesting lecture to 
a crowded meeting of this society, on the “‘De Laval Steam Tur- 
bine.” He described and illustrated the present form of the steam 
turbine, claiming that nearly all the energy is taken out of the 
steam and transferred into rotary motion ; the conical form of the 
nozzles through which the steam is blown on to the turbine wheel 
ensuring the necessary expansion. He stated the steam consump- 
tion is small, and compares favourably with the average triple- 
expansion engine. The lecturer pointed out that after a certain 
speed is attained vibration ceases and no bolting down is required, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Most of the engineering firms are well engaged, new contracts 
having lately been taken in several departments, and some good 
orders for machine tools for works’ equipment having been received. 
The rolling-stock makers are full up with work, and likely to 
remain so for some time te come. Electrical engineers. are 
particularly active, and the amount of work on hand for electric 
tramway purposes steadily increases. This last-named branch, 
indeed, is probably the best situated of any of the engineering 
industries at the present time, and the number of projected 
extensions of old lines and intended construction of new ones in 
the Midlands forms an encouraging factor in the existing cheerful 
engineering outlook, Engineering sections of iron and steel were 
again, therefore, in satisfactory request on the Iron Exchange 
to-day —Thursday—in Birmingham, and in cases where require- 
ments had not been satisfied at the last two meetings additional 
business was concluded. Steel plates were quoted £6 10s. to £7, 
angles £5 15s., and tees £6 2s. 6d. 

The railway wagon and carriage building companies have been 
large buyers of material recently in connection with the execution 
of the important orders, both home and foreign, which are in their 
hands. ‘They have seldom been more busy than at present, and 
this trade was to-day the subject of rumours which were much 
discussed on 'Change, to the effect that an important combine is 
contemplated of the chief British railway carriage and wagon build- 
ing firms. Inquiry, however, failed to reveal any more definite 
foundation for the report than that negotiations are understood to 
be in progress between two companies, namely, the Oldbury 
Carriage and Wagon Company, of Birmingham, and the Ashbury 
Carriage Company, of Manchester. The local company paid a 
dividend of 15 per cent. last year, and the northern one paid 74 per 
cent., and 10 per cent. the year before that. The shares 
in both businesses have risen considerably of late. The Ashbury 
shares, which are of the value of £1 each, with 19s. paid, 
up, stood a few weeks ago at 12s, 6d., but were quoted on the 21st 
inst. at 17s. 94. The Oldbury £4 shares, for which £9 17s. 6d. was 
offered foar months ago, were in demand on the 2Ist inst. at £13, 
with holders asking another 10s. on to that. It will be seen, there- 
fore, that the proposed amalgamation will be between two well- 
established and lucrative businesses, and the alliance should 
prove decidedly satisfactory. The majority of the shares of 
the northern company are understood to have recently come into 
the hands of Midland holders. A few more particulars about 
the Oldbury Company may not be uninteresting. It was 
registered about six years ago. in 1896,and the share capital is 
£120,000 in 15,000 £4 ordinary shares, and the same number of £4 
6 per cent. cumulative preference shares. It was formed to 
acquire the undertaking then known as the Railway Carriage 
Company, Limited, and shareholders at that time received for 
every £5 share in the old company one share of £4in the new and 
lis. in cash. This concern, like most other rolling stock makers, 
has been very busy of late,and has a good deal of work still in 
hand, and the proposed step should lead to a still further develop- 
ment of its extensive business. 

Another report is current to the effect that the proposed com- 
bination is to embrace four firms, namely, the two already men- 
tioned and likewise Brown, Marshalls and Co., and the Metropolitan, 
which last two have capitals of £100,000 and £150,000 respectively. 
The combined capitals of the four concerns would, it is believed, 
be somewhere in the neighbourhood of £500,000—half a million 
sterling. 

Regarding the third version which is current of the matter, 
namely, that an attempt is being made to form a combination of 
the whole of the British rolling stock makers, it may be mentioned 
that these are believed to number fourteen, and the original capital 
is estimated at about £2,000,000, which amount would doubtless 
be considerably enlarged, should a complete combine be formed, 
which is decidedly doubtful. It is computed that these fourteen 
concerns pay £25,000 a year in directors’ fees alone, apart from 
extra fees, salaries, and commissions of managing directors and 
general managers. In addition to this, the cost of ‘‘administra- 
tion ” and office expenses has been computed at from £80,000 to 
£100,000 a year. There are believed to G over a hundred directors 
on the various boards. It is pointed out, with regard to the alleged 
reasonableness of a British combine in this trade, that the fore- 
going and other items could probably be considerably reduced by 
amalgamation. The subject has awakened attention in this 
district, and further developments, if there are to be any, are 
awaited with interest. 

A quiet but steady business was done this afternoon in finished 
iron, and the same may be said of pig iron, and in neither depart- 
ment was there any noteworthy change upon the prices mentioned 
in my last letter. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Mouchester.—Throughout the engineering, iron, and steel trades 
of this district the position remains generally unsatisfactory. In 
the iron and steel trades prices for raw material are weakening, 
whilst in most descriptions of finished material excessively keen 
competition for orders of any weight giving out is cutting prices 
down to an excessively low point, and all this, notwithstanding 
both makers and manufacturers emphatically declare that the cost 
of production already exceeds even their quoted rates, which are 
considerably above the competitive quotations in the oper: market. 
_ Reports that come to hand from most branches of the engineer- 
ing trades indicate a continued steadily lessening weight of new 
work, with prices having to be cut so low to secure orders that 
remunerative business is almost out of the question. The only 
sections in which activity is at all well maintained are electrical 
engineering and the locomotive building trades, with perhaps here 
and there one or two special branches pretty fully engaged. Very 
general quietude is coming over the machine tool-making trades, 
and in heavy structural engineering work present contracts are 
running out without being replaced, whilst extreme depression is 
still the report throughout nearly all sections of the textile machine 
trades, 

Only a slow, lifeless sort of business stirring was the general 


report at the Manchester Iron ’Change meeting on Tuesday. Un- | 


certainty as to the future, and the renewed weakening tendency 


of prices, is again checking buying in pig iron beyond the covering | 


of pressing requirements, and the slight spurt noticeable a few 
weeks back would seem to be again passing away. As I antici- 
pated in my notes last week, the lessened requirements for finished 


iron-making purposes have brought about a modification of list | 
basis rates for Lincolnshire pig iron, in which there has been an | 


ul round reduction of 1s. per ton, bringing the truck prices for 
No. 3 and No. 4 foundry and No. 4 forge all to the same basis of 43s. 
het, with the lower numbers 42s. net. These figures represent 
48s. 6d. net No, 3and No. 4 foundry, delivered Manchester, and 
19s. 2d. net No. 4 forge, delivered Warrington. Lancashire 
makers have to some extent followed, No. 3 foundry now averag- 
ing about 56s. 6d. to 57s., less 24 delivered Manchester, and No. 4 
forge about 50s. 6d., less 24 delivered Warrington. Middlesbrough 
is also easier, ordinary foundry qualities being obtainable about 
02s, 4d. to 52s. 7d., with some of the special-named brands quoted 
2s, 10d. net by rail Manchester. There have been small arrivals 
of Glengarnock at the Manchester docks, but these have been 
almost entirely to cover sales already made, and with still little or 
nothing offering, 59s. 6d. net may be taken as remaining the 
nominal quotation. Eglinton continues very low, and is obtainable 
about 57s, net or even less at Manchester docks. 


The position as regards finished iron remains unchanged and un- 
satisfactory. The associated Lancashire bar makersare still main- 
taining the list basis at £6 10s., with North Staffordshire quoted 
£6 10s. to £6 15s. Practically little or no business is, however, 
being got at these figures, £6 5s. to £6 7s. 6d. being freely quoted 
in the open market for Lancashire bars. Sheets are also extremely 
quiet, with £8 representing about an average quotation. Hoop 
makers, who are not attempting to meet continental competition, 
still quote the Association basis list of £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths delivered here, and 2s, 6d. less for shipment, 
but it is only small local orders that are being secured at these 
figures. Nut and bolt makers are still doing a fair business in 
black work, but bright goods are not much inquired for ; prices are 
without quotable change. 

In the steel trade a moderate amount is being done in small odds 
and ends at something like current quotations, but where orders of 
any moment are in question there is some excessively low cutting, 
and prices, taking them all through, still tend gradually down- 
wards. Makers of hematites, in some instances, are sellers at lower 
rates, and ordinary No. 3 foundry may now be quoted about 65s. 
up to 66s. net delivered Manchester. Local made billets remain 
£4 15s. Warrington, and £4 16s. 3d. Manchester. Steel bars are 
to be bought from £6 5s, to £6 10s., with special quotations up to 
£6 12s. 6d. Common steel plates scarcely now average more than 
£6 5s., and considerably under this is reported for contracts. The 
Associated Boiler Plate Makers still hold to £7 10s., less 24 delivered 
here, but in the open market 5s. per ton below this figure is freely 
quoted, 

Although in raw material there has been some hardening, this 
has no effect on list rates for manufactured metal goods, which are 
unchanged, with only a slow hand-to-mouth business doing. 

Frederick Smith and Co., Limited, of Halifax, who have esta- 
blished a branch works in Manchester, have laid down special 
plant for the production of high-conductivity copper wire for 
cables, and, in particular, the manufacture of hard-drawn H.C. 
copper wire for electric tram lines. This special department has 
been started with a view of coping with the competition of 
American wire, of which large quantities have hitherto come over 
to this country, and Messrs. Smith and Co. have so far been suc- 
cessful in securing a number of important local orders against 
American competition, the towns from which they have obtained 
contracts including Liverpool, Salford, Middleton, Bradford, Hali- 
fax, and Brighton. 

Throughout the coal trade a generally steady position is being 
maintained. Coalowners are keeping pits on practically full time, 
and have no difficulty in moving away all they are raising, with 
prices steady at about recent quotations. For house-fire qualities 
no pressure of demand is reported, the spell of mild weather 


supplies are ample, on the market nothing is going into stock, 
and prices are firm at the full list rates. 


large coal-using industries, the demand upon the lower qualities of 
round coal for steam, forge, and general manufacturing purposes 
is not more than moderate. There is, however, a fairly good 
inquiry for common house-fire consumption, whilst requirements 
for gas-making purposes are still tolerably large. Asa consequence 
pits have really no surplus that they have to push upon the 
market, and are able to maintain prices at an average of about 9s., 
special qualities in some cases perhaps fetching as much as 9s. 6d. 
at the pit. 


on the market, and inferior qualities are being pushed for sale 
from outside districts at very low figures. Except, however, that 
slack has been accumulating perhaps rather freely under load at 
scme Lancashire collieries, there is so far practically little or 
nothing going down into stock, and local prices are being generally 
well maintained. It is, however, only in exceptional cases that 
more than 7s. is being got for the best qualities of Lancashire 


pit. Ordinary qualities of Derbyshire slack are offering freely at 
from 2s. 6d. to 3s. 6d. per ton, with some of the inferior sorts of 
very fine slack to be bought from as low as 1s. 6d. to 2s. per ton at 
the pit. 

a continues fairly active, and prices are tolerably firm at 
| the improved rates recently quoted, the better qualities fetching 
| from 10s. 9d. to 11s. 3d. in some cases, with medium sorts about 
| 10s. 6d. delivered Mersey ports. , 

A tolerably good demand still comes forward for coke, with Lan- 
cashire prices steady at recent rates, but in some of the North of 
England coke-making centres the tendency is towards a weakening 
upon full current quotations. 

The annual report of the Manchester Coal Exchange, which is 
this week being issued to the members, is a record of continued 
satisfactory progress. In the balance-sheet for the year the revenue 
account shows an income of £717, including £537 in subscriptions, 
and an expenditure of £566, leaving a balance of £151, which, added 
to the balance on the profit and loss account, makes a total surplus 
of £199. The assets of the Exchange stand at £2223, of which 
£1905 is in railway and corporation investments, and after deduct- 
ing from this present liabilities there is a general balance of £2218. 
Mr. James Bridge (Tyldesley) has been nominated as president, Mr. 
Joseph Hodgson (Tyldesley) as vice-president, and Mr. Ralph 
Peters (Tyldesley) as treasurer, without opposition. There are 
four vacancies on the committee, for which only four nominations— 
Messrs. J. G. Freeman (Barnsley), G. Pearson (Stalybridge) Wm. 
Toft (Derby), and G. Howes (Doncaster)—have been received, so 
that the above gentlemen are also elected without opposition. 

Barrow.—The hematite pig iron trade keeps fairly steady. The 
business doing is not very considerable, however, and there is not 
much spirit as regards futures. Makers, nevertheless, are well 
employed, generally speaking, and they still keep thirty-seven 
furnaces in blast, as compared with thirty-three in the correspond- 
ing week of last year. Makers are quoting 58s. to 59s. for mixed 
Bessemer numbers, net f.o.b., which is a shade weaker price to 
that of last week. Warrant iron has been more largely dealt in 
during the week. Sellers are at 56s. 14d. net cash, and buyers 
offer 56s. This isan improvement on the week of 3d. per ton. 
Stocks and warrant iron now total up to 14,386 tons, being a 
decrease since the beginning of the year of 560 tons. Stocks in 
makers’ hands are comparatively small. 

Iron ore is fairly active as regards best sorts, indeed there is a 
very brisk demand ; but poorer sorts are not in much request, 
indeed they are only used. as mixtures with higher graded ores, 
native or foreign. Prices are steady at lls. 6d. per ton net at 
| mines. Spanish ores are firm at 15s, per ton net at West Coast 
ports. The recent find of iron ore at Ronhead farms, in the 
| royalty worked by Kennedy Brothers, is turning out to be 
a most important one indeed, not only as regards the area of the 
| pot of metal dropped on, but the high quality of the raw material. 
A depth of 80ft. has been pierced, and the bottom of the find has 
not been reached. 

Steel makers are busily employed in most departments, but 
orders are more plentiful for rr tram sections, hoops, billets, tin 
| bars, and merchant steel generally, than for ship and boiler plates, 
but prospects are improving in the latter departments. Prices are 
steady. Business is fairly well maintained, notwithstanding keen 
German competition. The Americans are not at present competing 
very much. ; 

Shipbuilders and marine engjneers report no new orders. They 
are tendering for Admiralty work. 

The exports of iron last week reached 8356 tons and steel 
7170 tons, as compared with 859 tons of iron and 7161 tons of steel 
in the corresponding week of last year, an increase in iron of 
7497 tons and in steel an increase of 9 tons. The total shipments 
of iron this year represent 24,404 tons and steel 30,941 tons, as 
compared with 17,398 tons of iron and 28,330 tons of steel, an 
increase in iron of 7006 tons and in steel an increase of 2611 tons. 

Coal and coke represent a quiet but steady trade, and prices 
show no variation, 





necessarily having its effect upon requirements, but although | ! , , 
| in request for foreign railways located so near to the German and 
| French manufacturers. 


With the slackening activity in the iron trade and some other | _e@ t 
| good as was anticipated would be the case at this 


slack, with the common sorts averaging about 5s, 6d. to 6s. at the | 





| 


| their kands employed, even on short time. 
Engine classes of fuel are again becoming rather more plentiful | 


| 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been little variation in the state of the South York- 
shire coal trade since last report. The pits generally are working 
five days a week, the majority of the fuel brought to bank finding 
ready sale. The demand for house coal continues good. The local 
demand is about up to the average, and as large quantities are 
being sent to London and the Eastern Counties, owners have no 
difficulty in keeping prices steady. Best Silkstones fetch 13s. to 
14s. per ton ; inferior qualities, 1ls. to 13s.; Barnsley house, 12s. 
to 13s. per ton; nuts, from lls. per ton. There is only a fair 
demand for steam coal, though good tonnages are being sent to the 
Humber ports for this time of the year. Values are unchanged at 
9s. 3d. to 10s. per ton, but there is a weakening tendency. Gas 
coalis being delivered in large quantities under contract. The 
market is well supplied with manufacturing fuel, of which the con- 
sumption is large, the downward trend of prices having been 
checked somewhat. Screened slack makes 6s. to 6s. 6d. per ton ; 
small coal, 3s. to 4s. per ton. There is an improved demand for 
coke, the best qualities making up to 11s. per ton. 

In the heavy industries the military material trade attracts 
most interest. The armour manufacturers are waiting for the 
new orders which were promised in the letter of the Secretary to 
the Admiralty, published a fortnight ago. The work given out a 
few days before then is now completed, and the armour plate mills 
are again practically idle, except in the planing and finishing 
departments, and even there employment is not equal to keeping 
the full plant engaged. The tenders for the new warships, includ- 
ing two battleships and three cruisers, recently asked for by the 
Government, are being sent in, and work in connection with them 
is daily expected. Disappointment is pretty freely expressed that 
the Admiralty do not send forward orders adequate to keep 
the armour plate plant something like fully employed, as was 
understood at the time the extensions were made at their request. 
There is very little doing in heavy forgings, and fresh orders in 
that direction would be exceedingly acceptable. For ordnance, 
projectiles, and similar productions the demand is still feeble, but 
there are confident expectations that a revival in these depart- 
ments cannot be far distant. 

In several branches of the iron and steel trade more animation is 
being shown. The railway companies have been so long restricting 
their orders to immediate requirements that they are now com- 
— to come into the market for various specialities, such as 

uffers, springs, axles, tires, &c. A considerable order for steel 
rails, stated at from 10,000 to 15,000 tons, has been placed on 
continental account. Others are in the market. It is regarded as 
rather a noteworthy sign that British-made rails should be again 


In the engineering houses the report is 
generally to the effect that employment is not anything like so 
period. When 
the larger establishments receive the work anticipated on military, 
marine, and railway account, engineering firms will greatly benetit. 
At present they are but inadequately employed, and are anxiously 
looking for more work. 

In the lighter trades of the city the situiation continues as before. 
Such work as there is continues to be unevenly divided, several 
firms being fairly well off, while others have difficulty in keeping 
The Christmas and 
Near Year season was most disappointing, and manufacturers in 
the cutlery, silver, and electro-plating departments are now looking 
forward to the Coronation festivities to give a stimulus to hotel, 
restaurant, club, and private requirements in table appointments 
and goods for decorative purposes, 

Fresh attention is being given to the Spanish market, which has 
appreciably improved since the close of the war with the States. 
The Spaniards, while seeking to supply their own needs, have 
always been partial to British-made goods. This has led to our 
competitors, the Germans, resorting to their old practice of 
pirating well-known marks of Sheffield cutlery houses, a practice 
which will no doubt receive the attention of the Cutlers’ Company, 
which has been effective in putting down similar fraudulent trading 
in the Egyptian markets. The German manufacturers are stated to 
be putting British marks on German goods, although these British 
marks have been registered in Spain. 

The practice of American silver manufacturers in sending over 
silver to receive the British hall-mark continues to attract atten- 
tion, and it is probable that action will be taken on the matter. 
Another practice calls for notice. At this moment thousands of 
watch cases come over from Germany to receive the British silver 
mark, and are sent back to Germany to have the works fitted in 
tur saie, not merely in foreign countries, but in British markets. 
Strong objection is taken to this custom, there being no security 
whatever for the quality of the case beyond the portion which 
receives the British mark. The contention is that no silver of any 
kind should be marked as British silver which is really not British 
silver, but foreign-made. 

Mr. John Uttley, a familiar figure in Sheffield manufacturing 
circles, died on the 22nd inst., at his residence, Sharrow Mount, 
Sheffield, after a severe illness. Mr. Uttley was for a quarter of a 
century in the accountants’ department of John Brown and Co., 
Limited, Atlas Steel and Iron Works, and for the last eleven years 
has been secretary to Thomas Firth and Sons, Limited, Norfolk 
Works, in whose interest he has visited the United States several 
times. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


AN improving business is reported in the pig iron trade, and the 
more active demand is noticeable, not only in Cleveland, but alse 
in hematite iron. There is thus a more sanguine tone, and this in 
spite of the fact that the dulness in the finished iron and steel 
industries continues. Makers of pig iron are very well supplied 
with contracts for execution over the current quarter, and there is 
not much competition from second hands, because the quantity of 
iron held by the latter is uncommonly small. The market is helped 
into a more favourable position by the more favourable news from 
America, and also from Germany, and there now seems to be every 
reason to believe that the business done during the coming spring 
with customers oversea will be considerably better than was hoped 
for a short time ago. Foreign competition is little heard of now as 
far as regards pig iron. ‘The Canadians have found a market 
nearer at home for their pig iron, and German producers will need 
allthey are likely to make until, at any rate, the spring season is over. 
German consumers have this month been buying Cleveland pig 
iron much more freely than at any time for several months, and 
have ceased to force their own iron upon the market, and take 
whatever price the consumers are disposed to give them. ‘The 
financial crisis over here has become less acute, and the need to 
convert their iron into cash is no longer apparent. 

Makers here having got so well through the slackest time of the 
year, and, with what is generally a brisk season immediately before 
them, believe that the worst in prices has been seen, and that a 
very fair business will be done for some ‘time. Thus, the 
despondent feeling noticeable before the holidays has practically 
disappeared, so far as pig iron makers are concerned, and traders 
once more speak hopefully about the future. Sonie very fair sales 
have been made during the last few days on export account, and 
the pressure to sell Cleveland pig iron is no longer a prominent 
feature of the market. 

The situation for the ironmasters, and, indeed, for all consumers 
of coal and coke, has become better, in so far that they will now 
be able to reduce their cost of production, for the prices of fuel 
have a downward tendency ; indeed, in some branches of the coal 
trade the reduction in quotations has been substantial. For 
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several months the prices of fuel have been relatively a 
‘ood deal higher than those of pig iron, and with coke so dear, it 
vecame next to impossible to produce iron without loss. It 

appeared as if it would be necessary to blow out more of the 

furnaces, but now that is not talked about, as it is likely that 
coke may come down to reasonable figures without such a step 
being taken. The decrease in the cost of fuel is very welcome to all 
engaged in the iron and steel industries, as wellasfor others. The 
price of unscreened bunker coals just before Christmas was 11s. 6d. 
to 12s. per ton f.o.b., now they can be obtained at 8s. 9d. to 9s. 3d. 

One result of this is that some of the steamers which have been laid 

up are being set to work again, as with cheaper fuel they may be 
run ata profit. Coke has fallen 9d. per ton this month, and 

medium qualities are sold at 16s, per ton delivered at the furnaces on 

Teesside. But even that is too high, seeing that 14s. is the figure 
for coke which corresponds to 44s. per ton for Cleveland No. 3 pig 

iron, and buyers will not purchase for forward delivery at 16s., as 

the tendency is downwards. 

The price of No. 3 Cleveland G.M.B. pig iron has this week been 
steady at 44s. per ton for early delivery, but for spring delivery 
44s. 3d. has to be paid, as the demand is likely to increase and 
prices to improve. No. 1 is at 45s, 6d.; No. 4 foundry, 43s. 9d.; 
grey forge, 43s. 44d.; mottled, 43s.; and white, 42s, 9d. Shipments 
of pig iron are very satisfactory this month, much above what any- 
one expected ; from the Cleveland district up to 22nd they reached 
53,095 tons, as com d with 48,949 tons last month, and 36,824 
tons in January, 1901, to 22nd. The deliveries have been exceed- 
ingly good to Scotland, the low prices of Cleveland pig iron as 
compared with those of Scotch having led to an unprecedented 
demand in Scotland for Cleveland iron. More iron also is being 
sent to the Continent than is usual in January. 

The downward movement in hematite pig iron has been checked, 
and prices have been steadier than for some weeks ; in fact, some 
traders believe that lower prices are not likely to be seen for the 
present, though the make of hematite iron has been somewhat 
increased. The Consett Iron Company have blown in a furnace 
which they have had reconstructed on American lines. It will 
— hematite pig iron. Another furnace at Consett has been 
»lown out, and will also be ‘‘Americanised.” No, 1 East Coast 
hematite pig iron is at 56s. 6d.; mixed numbers, 56s.; and forge, 
53s.; spiegeleisen can be had at 87s. 6d.; Rubio ore has been 
reduced to 15s. per ton, delivered at wharf, Tees or Tyne. 

The stock of Cleveland pig iron in Connal’s warrant stores is 
increasing but slowly now, 140,878 tons being held on 22nd, or only 
1873 tons increase for the month. The stock of pig ironin makers’ 
hands is reported to be very small, and accumulated but little 
during the holidays. Though last year there was such a large 
increase in the stock in the public stores, the makers say the pro- 
duction did not exceed the consumption, and that the large increase 
in the warrant stores was counterbalanced by an even larger 
decrease in their ownhands. No figures, however, are forthcoming 
to bear out this. The stock of hematite pig iron in Connal’s 
warrant stores remains at 300 tons. 

The reductions in the prices of plates and angles have not 
brought buyers forward, and prospects can hardly be described as 
encouraging, with the future of shipbuilding so uncertain. The 
number of orders on the books of most firms is still fair. Steel 
ship plates are quoted at £5 12s, 6d.; steel boiler plates, £6 15s.; 
iron ship plates, £6 ; steel ship angles, £5 10s.; iron ship angles, 
£5 15s.; all less 25 per cent. Steel sheets are at £8 10s.; iron 
sheets, £8 ; and common iron bars at £6 5s., less 24 per cent. in 
each case. Heavy steel rails may now be bought at £5 5s. net, but 
the demand is very slow. Cast iron chairs are steady at £3 
7s. 6d. net. 

A new roof is to be put upon the Exchange Hall at Middles- 
breugh, and work will “ commenced next week. During the 
three or four months that the operations are in progress the iron 
markets will be held in the Oddfellows’ Hall. 

The engineering establishments are working less fully than has 
been the experience for several years, and at several shops the 
employers have found it necessary to pay off a number of their 
hands. The ironmasters are proposing to reduce the wages of the 
men at their wharves who are employed in the discharging of the 
ore steamers, whose rates have not been changed since 1899. The 
men object, as they say they had not their rates raised to the same 
extent as the miners or blast furnacemen. 

The North-Eastern Railway Company has arranged for an entire 
reorganisation of its staff of managers, and of the duties assigned 
to each. In the changes, Middlesbrough is to be made into a 
separate district, with a superintendent. This has met with the 
unanimous approval of the commercial men of Teesside, and, in 
fact, of Cleveland generally, for a responsible official, living in 
the centre of the traffic, will be able to tackle its distribution much 
more satisfactorily than heretofore. The new appointments have 

- all been filled up from the ranks of the existing staff. The prin- 
ciple of reorganisation is based upon a separation of the commercial 
work from the technical work of dealing with the traffic. The 
superintendent of the line becomes general superintendent, with 
exended authority. There will be nine district superintendents, 
and they will have complete and undivided control, each in his own 
district, of all working operations connected with all kinds of traffic 

—passenger, goods, minerals, docks, &c.—while the goods managers 

and district passenger agents will, in their respective districts, 

attend to the commercial part of the work. 

Shortly after the return of the North-Eastern Railway Company’s 
officials from America the company gave an order to the ‘‘Hall” 
Signal Company, of New York, for an installation of their electro- 
automatic track circuit block-signalling plant. The ‘‘ Hall” Com- 
pany have within the last few days been asked to suspend work on 
—_ contract, and send in an estimate for the execution of a larger 
order, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

‘T'HE Glasgow pig iron market has been comparatively steady 
this week, and only a limited business has been doing. The 
immediate requirements of consumers are being easily met, but 
it does not appear that any considerable quantity of iron is being 
bought for future delivery. 

Scotch warrants have been selling at 48s. 11d. cash, and 49s. one 
month. The business done in Cleveland warrants has been 
moderate at 43s. 10d. cash, and 44s, to 44s. 1d. one month. 

There has been a little more inquiry for foundry iron, which 
would seem to indicate that there is a rather better outlook in 
that department of trade. Some branches of the foundry trade 
have been quiet so long that it is hoped they may now ex- 
perience some improvement. 

For steel-making purposes there is a fair demand for hematite 
iron, the price of which continues steady. Merchants quote 
Scotch hematite 61s. per ton for delivery in railway trucks at the 
West of Scotland steel works. 

During the past week or two there have been specially large 
arrivals of hematite ore at the Clyde ports, and a number of vessels 
are being chartered, so that there are signs of coming activity in 
the hematite trade. The larger proportion of the Scottish furnaces 
are now making hematite ; in fact, the output of this class of iron 
is at present somewhat larger than it was at this time last year. 

Since last report 4 furnaces have been lighted at Carnbroe Iron- 
works to produce ordinary pig iron. There are now 34 making 
ordinary, 41 hematite, and 2 basic iron; the total of 77 furnaces 
thus in operation in Scotland comparing with 73 last week, and 81 
at this time last year. 

The prices of Scotch makers’ iron are in some cases 6d. to 
1s, per ton lower than last week. G.M.B., No. 1, is quoted at 
Glasgow, 53s. 6d.; No. 3, 51s.; Wishaw, No. 1, 55s.; No. 3, 5ls.; 
Carnbroe, No. 1, 56s, 6d.; No. 3, 53s.; Govan, No. 1, 57s.; No. 3, 
52s,; Clyde, No. 1, 65s. 6d.; No. 3, 55s, 6d.; Gartsherrie and 
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Calder, Nos. 1, 66s.; Nos. 3, 56s.; Summerlee, No. 1, 70s. 6d.; 
No. 3, 58s.; Langloan, No. 1, 70s.; No. 3, 59s.; Coltness, No. 1, 
71s.; No. 3, 58s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 
56s.; Eglinton at Ardrossan or Troon, and Dalmellington at 
Ayr, Nos. 1, 56s.; Nos. 3, 53s.; Shotts at Leith, No. 1, 70s.; No. 3, 
57s. 6d.; Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6141 tons, compared with 5396 in the corresponding 
week of last year. Since the beginning of the yeartheshipments show 
an increase over those of the same period of last year of nearly 3000 
tons. There have been fair clearances for India and Australia, and 
also for Japan; but the business with the Continent is on a very 
limited scale, and the inquiries, so far as can be ascertained, do 
not lead to the expectation that any great improvement will 
speedily take place. The arrivals of Cleveland iron at Grange- 
mouth were 5909 tons, being 197 less than in the corresponding 
week of last year. 

The finished iron trade is rather quiet, inquiries being few and 
competition somewhat keen. The steel makers have fair employ- 
ment as a whole, and some firms are quite busy. The contracts in 
hand for shipbuilding, to be pleat ts out during the next few 
months, seem to indicate that the steel makers would be very 
busy in connection with that department. Locomotive engineers 
continue well employed, and there is a large amount of work 
doing in the miscellaneous departments of the trade. 

There has been a rather better business doing in the export 
department of the coal trade, and the shipments compare very 
favourably with those of the preceding week. Shippers state, 
however, that their orders do not extend very far forward, There 
is some anxiety with reference to the coal tax, which has rather an 
unsettling effect on business for the future. In the home branches 
of the trade there is a steady demand. Household consumers are 
taking fair supplies, and manufacturers have been increasing their 
consumption, There is practically no change in coal prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE downward trend of coal prices has continued, and the 
impression that the figures named in conjunction with the latest 
Admiralty contracts indicated the tendency of things has been con- 
firmed. There have been other depressing causes also at work. 
Large outputs have been common features, and delayed tonnage 
another ; and the result has been that prices of best steam, instead 
of remaining at about 15s. 6d., have dropped to lis. This week, 
too, on Change, Cardiff, it was reported freely that some sales of 
best steam coal had been carried out under lds. I recollect ina 
time of high prices, many years ago, the opinion of a leading coal- 
owner was that 12s. would be a good paying figure all round for 
best steam. This is not likely just at present, but lower prices than 
current are probable. 

The high prices of Welsh coal have had the natural result of 
increasing competition, and in various parts of the world efforts 
are being made to get some of the coal trade. The latest comer is 
Canada, a land of inexhaustible mineral resources. The Admiralty, 
too, instead of going in, as suggested, for acquiring coal mines in 
Wales, are credited with endeavouring to find substitutes, and at 
present are experimenting with Scotch coal—always a close rival 
with Welsh—with coal dust, patent fuel, and oils. Coalowners, in 
addition to these disturbing matters, are speculating on the 
probability of an import upon pitwood, which, even at 1s. a ton, 
would be a burden. They are, however, not afraid of foreign or 
Colonial rivalry, and are satisfied that the superiority of Welsh 
steam coal will command even a better trade than now prevails. 
A good cargo was shipped to Shanghai last week. Heavy ship- 
ments are certain from Cardiff for the remainder of the month. 
Newport last week despatched a good average quantity to foreign 
destinations, and coastwise is showing an improvement. Swansea 
suffered from deficient tonnage, coal and patent fuel cargoes being 
rather below the average. 

On Change, Cardiff, mid-week there was more liveliness than one 
could expect from the conflicting rumours about, and the back- 
wardness of buyers, who are distinctly holding aloof in the hope 
of lower prices. The prominent figure now for best steam is 15s. 
Latest quotations on Change were as follows :—Best steam, 15s. to 
15s. 6d.; best seconds, 14s, to 14s. 6d.; drys, 14s. to 14s. 3d.; best 
smalls, 9s. to 9s. 3d.; seconds, &s. 6d. to &s. 9d.; commoner 
varieties, from 7s. 6d.; best large Monmouthshire, 14s. to 14s. 3d.; 
seconds, 13s. 6d. to 13s. 9d.; best house coal, 16s. to 17s.; No. 3 
Rhondda, 15s. 6d.; brush, 13s, to 13s. 3d.; smalls, 10s.; No. 2 
Rhondda, 12s, 9d. to 13s.; through and through, 10s. 6d. to 10s. 9d. ; 
small, 8s. Patent fuel remains at much about the same ; trade 
rather dull ; quotations, 14s. to 15s. Coke continues very firm 
and in strong demand, furnace selling at 18s. to 19s. 6d.; good 
foundry, 22s. to 23s.; and special, at 25s. to 26s. Pitwood has 
been coming in freely from France and Spain, and some cargoes 
from Ireland, with the result that late quotations at Cardiff, 15s. 
to 15s, 6d., are scarcely maintained. House coal, best qualities, it 
will be seen, command late figures, 16s. to 17s., but not firmly, 
and inferiors are distinctly weaker. 

In the anthracite district the same weakening tone is shown. 
This a glance will show, best malting being only quoted at 23s., 
and good seconds are down to 21s. Other qualities as follows :— 
Big vein, 18s. to 19s.; red vein, 15s. 6d. to 16s.; machine made 
cobbles, 23s. to 24s.; nuts, 24s. to 25s.; rough peas, 14s.; fine peas, 
lls.; rubbly culm, 5s. 6d.; duff, 3s,; steam coal at Swansea, which 
has been kept up to its old figures is now quoted at 14s. 6d. to 15s.; 
seconds, 14s.; bunker, 10s. to 10s. 6d.; and small at 8s. House 
coal is easier, No. 3 Rhondda, 15s. 6d.; No. 2 Rhondda, 14s. to 
14s. 6d. Patent fuel weaker, 13s. 9d.; coke furnace, 18s.; foundry, 
19s. to 20s.; pitwood, 18s. 6d. A topic upon ’Change has been the 
application of Mr. D. A. Thomas for annual returns of coal shipments, 
which will be awaited with interest. 

A modicum of comfort has been given by the statement that an 
increased coal tax, at all events, need not be expected. 

At Llanelly the announcement that Swansea will not carry out 
the proposed line<to the anthracite district of the Amman Valley has 
been received with marked satisfaction. There are many signs of 
an encouraging kind in the iron and steel trades. In all probability 
substantial rail orders for Africa and India will be undertaken in 
the spring, and the demand for tin bars is steady. A few consign- 
ments of steel bars have been received at Newport, one of 639 tons 
from Rotterdam for Baldwin and Co. ‘Newport despatched last 
week 5900 tons steel rails to Dublin, and 150 tons cast iron chairs. 
Swansea received 840 tons pig and 1226 tons steel scrap. Ebbw 
Vale continued to import ore largely last week from Castro. 

In the Dowlais district it is reported that Mr. Bowen, deputy 
manager, will remain for the present until amalgamation is com- 
plete. Mr. William Evans is expected to take general control 
early in February. Foreign rails continue in evidence there, and 
some of the bar mills have been very active, but slackness prevailed 
at the bar mill of the Old Works. At Briton Ferry a new mill 
engine is being erected at the Wern Tin-plate Works. Good out- 
puts are being shown at the Briton Ferry Works, the Steel Works, 
and the Albion. The leading features in the Swansea Valley are 
a well-sustained steel make, a pressure for greater supplies of tin 
bars, and thorough animation in tin-plate. Quite an improved 
demand exists for black plate and circles, In the Llanelly district 
good tin-plate business is being done, and if labour does not 
become restive the prospect ahead is hopeful. Demand for 
anthracite for France and Germany is steadily on the increase. 

Tonnage was backward last week, and stocks of tin-plates have 
been increased at Swansea, and now stand at 98,651 boxes ; but 
this week loading is going on for America, China, Japan, and 
several for Holland and Mediterranean ports, so that a reduction 
is certain, : ; 

My list of quotations, given on ‘Change, Swansea, this week, is 





an excellent retort to the forebodings current in the matter of 
successful German rivalry. 

Instead of putting down prices they have been almost uniform] 
advanced, not only in steel tin-plate bars, but in merchant bars 
and also in steel rails, both heavy and light. A splendid oppor. 
tunity has been given of late to secure steel rails at a low rate, as 
low as £4 15s. The prospect is now, with a strong home and 
colonial demand, of higher prices ; | give the latest current at 
Swansea. Pig iron: Glasgow warrants, 3d. to 44d. lower, 49s,- 
Middlesbrough, about 6d. weaker, 43s. 9d. to 43s, Pa Welsh 
bars, £6 2s. 6d. to £6 5s.; sheets, iron and steel, £8 2s. 6d. to 
£8 5s. Steel rails, heavy, £5 5s, to £5 7s. 6d.; light, £6 7s. 6d. to 
£7 7s, 6d. 

Tin - plates remain nominally at last quotation, but they are 
very firm, and credible reports are current that bookings have been 
made at improved prices. Tendency distinctly upward. Latest 
Bessemer steel coke, 12s. 6d. to 12s. 9d.; Siemens coke finish, 
12s, 9d. to 13s.; ternes, 28 by 20 C., 24s., 25s., 26s. to 28s.; best 
charcoal, 14s. 3d. to 15s. 3d. Big sheets for galvanising, 6ft. b 
3ft. by 30 g., per ton, £10 10s. to £10 12s. 6d.; finished blac! 
plate, £10 5s. to £10 7s. 6d. Block tin, £107 to £104 10s.; spelter, 
£16 12s. 6d. Lead, £10 17s. 6d. Copper: Chili bars, £48 12s. 64, 
to £48 15s., all Swansea f.o.b. Iron ore, Newport and Cardiff, 
lds. 3d. to 15s, 3d. y 

Owing to a failure in the pumping machinery at Penrhwciber 
2000 men have been idle fora few days. In the early part of the 
week there was a large abstention amongst the colliers of 
Rhondda, owing to a false report of an explosion in a neighbour. 
ing valley. 

There has been a little temporary dispute at the Ebbw Vale 
Collieries at Waunllwyd. The great legal action of the coal- 
owners of South Wales against the Federation has been opened, 

The ‘‘Temporary Miller Marine Cableway” for coaling vessels 
at sea has, I hear, been successfully tried on a Newport vessel at 
Portsmouth this week, and an average of 37 tons of coal per hour 
maintained, Freights firmer. 














NOTES FROM GERMANY. 


(From our own Correspondent.) 


SoMe branches of the iron industry have been exhibiting a better 
feeling during the week now past, makers here and there ventur- 
ing on higher prices, but the advances have, of course, been very 
slight, and could only be carried in cases where immediate sup- 
plies were required, Best sorts of bars have been raised M. 5 ).t, 
last week, and the wire-nail convention is also reported to have 
advanced nails 0°50 p.t. Consumption in pig iron appears to be 
decreasing instead of improving on the Silesian iron market, and 
there is talk of further stoppages at some blast-furnace works, 
Demand on local and home account remains dull in the extreme, 
and export orders can only be got at ruinous prices. 

The Conese in foundry pig is, comparatively speaking, fairly 
good, at least inquiries have been coming in more freely for this 
sort than for forge pig and basic. The price generally quoted for 
best foundry pig is M. 60 to 62 p.t., while forge pig can hardly 
realise M. 54 p.t. at works. There has been a slight improvement 
felt in the export of crude iron to Austria. In the plate and sheet 
trade in Rheinland-Westphalia the tendency has all been in an 
upward direction last week, and it may be considered a favourable 
symptom that makers realise higher prices in many cases, and they 
are now contemplating official advances. German locomotive and 
wagon shops have of late been very fortunate in securing foreign 
contracts ; an order for locomotives for Italy, which wes recently 
secured, has been partly awarded to Borsig, Berlin ; a Saxon 
machine factory got a locomotive order for the Cape, and the 
Hanover machine shops, formerly G. Egestorff, have obtained an 
order for Spain, besides some contracts for India. 

There is absolutely nothing of interest to relate in connection 
with the Austro-Hungarian iron market, and the present quarter 
is likely to end as it has begun, the weakness in all trades causing 
the demand in iron and steel to be smaller than it has ever been 
before. The building departments have not shown the slightest 
symptom of improvement as yet, and the construction shops would 
have been compelled to shut up most likely if it had not been for the 
heavy contracts secured for locomotives and railway cars. 

The Belgian iron market is languid, and comparatively little is 
bought just at present, German firms selling their make in Belgium 
at prices that are lower than those which the inland works can 
accept, although Athus sells pig iron at 47f. to 51f. p.t. free 
Charleroi. 

Comparing the present prices with those ruling at this time last 
year, the following alterations can be noticed :—Luxemburg forge 
pig, 47f. p.t., against 55f. p.t. last year ; basic, 58f., against 80f.; 
bars, No, 2, for export, 122f., against 135f.; the same for inland, 
132f., against 140f.; steel girders, for export, 100f., against 140f.; 
inland, 120f., against 145f.; plates in basic, 142f., against 165f.; 
Siemens-Martin plates, 152f., against 180f.; steel rails for export, 
which were sold at 115f. p.t. only a month ago, are now obtainable 
at 110f. p.t.; while at this time last year 135f. p.t. was the price 
quoted. 

In December the Compagnie Espérance Longdoz has again 
blown in its second blast furnace, so now 26 blast furnaces are 
in operation in Belgium out of 39 existing ; 13 have been blown 
out. A year ago the number of blast furnaces in Belgium was 41, 
of which 31 were in blow 

Production of pig iron in Belgium was, for December of last 
year, 66,650 t., against 88,350 t. in December, 1900; and during 
the year 1901, 765,420 t. were produced, against 1,161,180 t. in the 
year before. 

The figures just published by the Imperial Statistics-ottice, 
regarding the German general foreign trade in 1901, show total 
import to have been 44,304,857 t., against 45,911,799 t. and 
44,652,288 t. in the two preceding years, decrease thus being 
1,606,942 t. and 347,431 t. Import in coal shows a falling off of 
1,064,244 t. against the year before; and the decrease in the 
import of iron was 582,445 t. Total export for 1901 was 32,363,495 t., 
against 32,681,747 t. and 30,403,226 t. in the two preceding years. 
The increase in the export of iron is 798,683 t., against 1900. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal markets easier all round. House coal in fair request, 
and prices unchanged. Exports for week ending the 18th :—Coal: 
Foreign, 63,825 tons; coastwise, 14,792 tons. Imports for week 
ending the 22nd :—Iron ore, 3335 tons; steel bars, 639 tons; battens 
and lathwood, 671 loads; scrap, 70 tons; slates, 300 tons; cement, 
320 tons ; pitwood, 3990 loads, 

Coal: Best steam, 14s. to 14s, 3d.; seconds, 13s. to 13s. 3d.; 
house coal, best, 17s.; dock screenings, 9s.; colliery small, 7s. 9d. 
to 8s, 3d. Pig iron: Scotch warrants, 49s, 44d.; hematite warrants, 
56s. 4d., f.o.b. Cumberland prompt; Middlesbrough, No. 3%, 
43s, ew Iron ore: Rubio, 14s. 6d. to 14s, 9d.; Tafna, 15s. 6d. 
Steel: Rails, heavy sections, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. 6d. 
to £7 7s. 6d., rp tp Bessemer steel tin-plate bars, £4 17s. 6d. to 
£5; Siemens steel tin-plate bars, £5 to £5 2s. 6d., all delivered in 
the district, cash. Tin-plates: Bessemer steel coke, 12s. 6d. to 
12s, 9d.; Siemens, coke finish, 12s, 9d. to 13s. Pitwood, 15s. 9d. 
to 16s., ex ship. London Exchange telegrams: Copper, £48 10s.; 
Straits tin, £107. 








In 1900 the number of registered cycles in 'rance was 
975,878, the number of motor cycles 11,252, and the number of 
motor cars 5286, 
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THE PATENT JOURNAL. 


rtensed from “ The Illustrated Oficial Journal of 
pie Patents.” 


Application for Letters Patent. 





* When inventions have been “communicated ” the 
‘name and address of the communicating party are 
printed in italics. 


Tth January, 1962. 


439, Macuines for S£aLina Borries, G. Messer, 

don, 

mn o ames of VELocirEbEs, A. 8. Bowley, London. 

4], MECHANISM for InpicatTina Casu, A. Fryers, 
London. 

42. MecHanism for 
Jondon. Y = 

143, DeLivery Box suitable for Matcues, W. Gater, 

yondon, 

az — peer Tikes for Roap Venicies, R. B, Price, 

ondon, 

ia DRYING Paver, H, H, Lake.—(E. Anthony, United 
States. 

as <1 Tuses, H. H. Lake.—{J. 0. Brown, 
United States. : 

4u7, Serrinc Borwers, H. H. Lake.—(G. L. Norrman, 
United States. 

448, FACILITATING 
London. 

449, Markine Gauges, O. Schonfeld, London. 

450, Borroms of BorLers, P. Meura and G. Delanoy, 
London. 

451, Printine, C. Beadle, London. 

452, ELectricat lenition Apparatvs, C, D, Abel.—(La 
Société Anonyme des Anciens Etablissements, Panhard 
et Levassor, France. 

453, Warerproorina, A. H. Arzt, London. 

454, INCANDESCENT MANTLEs, J. F. Crease, Ince, near 

Guildford. 

455, Packina Cases, C. Pro, London. 

$56, COLLAR SHAPING Macutines, R. Wood, London. 

457. CuTTING VALVE Seats, K. Koppert and W. Hagspiel, 
London. 

58, PRESERVING and A. F. 
Spencer London, 

49, Joint for CONNECTING 
London. 

460. PorTABLE Furniturg, H,. J. Bouillot, London. 

461, Woop-WORKING Macuiyery, F, Dudek, R. Dem- 
bowski, and G. Josephy, London. 

432, Srop Morion for Kyirtinc Macnings, J. C. Fell. 

(1. C. Coleman, United States.) 

PuorocrarHic Camera, A. C. and A. A. Smith, 
London. 

ji4, FILTERS, 
London. 

45, Tension Devices for Wires, &c., E. Jodelay, 
London. 

466. Bep Rest, M. L. Orr, Birmingham. 

47, Castor Rinos, G. Moore, jun., Birmingham. 

468, Steam GENERATORS, R. M. Oates, London. 

469, MineraL Waters, H. B. Ord, London. 

470. Gravity Drain Traps, R. G. McAuley, London. 

471. Cameras for CoLourn Puotrograpny, L. Lesueur, 
London. 

72. AUTOMATIC 

London. 

73. Trotteys for OvERHEAD WirgEs, D. 
Liverpool. 

74, Game, F. H. Batters, Liverpool. 

475, Saws, W. P. Thompson.—({L. RK. and R. J. Sosna, 
United States.) 

47. Recerractes for Foop Propvcts, L. Plessis, 
Liverpool. 

477. Pincusnions for DispLayinc Hatpins, W. Fuchs, 
London. 

$78. PNEUMATIC RAILWAY SIGNALLING APPARATUS, J. 
P. O'Donnell. —(F. L. Dodgson, United States.) 

479. PreumaTic RAILWAY SIGNALLING, J. P. O'Donnell. 

(F. L. Dodgson, United States.) 

80, REFRIGERATOR STorace Sarg, 8. F. 
London. 

481. Ruc Carriers, E. 
Derenaucourt, London. 

482. Rotary Copyinc Apparatus, W. P. Grafton, 
London. 

483, EscapEMENT for Voigt, 
London. 

484. SeparaTinG Marrer from Carsuretrep WaTER- 
cas, P. Davies and the Hydroleum Company, 
Limited, London. 

$85. SpRayInG Apparatus, A. F. 
Lhuillier, France.) 

« — Buinps, J. Forbes and H. Y. Dickinson, 
ondon, 


InpicaTinG CasH, A, Fryers, 


Porting on Coats, G, Tilsen, 


Mitk, F. A, Schouten 


Pires, W. Spreadbury, 


E. M. Knight and J. Hawkridge, 





Sprinkcers, J. G. Grimsley, 


4 B. Foster, 





Dinnage, 


M. A. Gimming and H. 


Wartcues, F. H. 


Spooner.—(M. 


487. Partoun Suooringc Game, C. W. Clayton, 
London. 
$8. AtTracuMENTs for Kwyives, E. J. Edwards, 


London, 

is. Retaitine Coat, 1. Judge, London. 

ba — Borttves, G. G, Simons and KE. R. Kingston, 
andon, 

41. VaLvE MxEcHANISM for 
London. 

* a rus for Scormne Skin of Pork, W. W. Box, 
wndon, 

43, ELecTRIcAL DEMAND INpicaTors, F. Lux, jun., 
am _ Reason Manufacturing Company, Limited, 
andon, 

404, Foo SIGNALLING Apparatus, A, G, Walker and G. 
H. Bailey, London. 

495. Rorary Stream Encrines, G. H. J. 
London, 

4%, CLutcH Dritts, A. Mandowsky, London. 

497. CooLiIne BurLpines, W. H. Wheatley.—(/. and W. 
Titus, United States.) 


Brakes, E. G. Shortt, 


Williams, 


3 owe MIxInG Macuines, W. and J. J. House, 
sndon, 

40. VaLves, A. J. Murphy, London. 

O00, Corsets, F. C, Smith, London. 

50L. lonrrion Devices, A. J. Boult.—(H. Guillon, 


France.) 

502, Ralbway MecuanisM, F. A. Carroll, London. 

03. INTERNAL ComBusTION Enctves, J. F. Walters, 
London, 

04. Foop Exrract, J. Goodfellow and 8. G. 
London. 

005, ConstRUCTION of WELLS, L. Monnoyer, London. 

06, INSULATING SECONDARY of INDUCTION CoILs, M. A. 

_ Codd, Harrow-on-the Hill. 

7, STEADIER of Loosk CHair Lxas, J. 
London, 


Ellis, 


Perry, 
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508, TiLEs, G, A. Melly, Birmingham. 

0), SyNcHRONOUS ELECTRIC Motors, C, W. 8. Crawley, 

_ London, : 

510, Economisina FugL Appiiance, W. L, Clark, Hessle, 

_ hear Hull. 

oll, Rattway Barriers, O. Schénher, Nordhausen 

_ 4m Harz, Germany. 

512, Pump AtracHMENT for DRILLING MACHINERY, A. 

__ Porterfield, Glasgow. 

513. Trova for ELecrric CaBLEs, W. Ingham and B. 

_ Langton, Leeds, 

old, Borr.x Stopper, J. L. Blair, Glasgow. 

515, BorrLe STOPPERING Devics, J. Macarthur, jun., 

i Glasgow. 

516. CELLULOID CoLLaRs, J. 

2 Glasgow. 

ol?, Nox-conpuctixa Covers for Economisers, W. 

; Young, Manchester. 

618, Abvanrisina Devices, W. H. Whitaker, Manches- 
er. 


M. Gummerson, 


519. Sreep Gxar for Motor Cars, J, Archer, Man- 
chester, 

520. Ourpoor Szat, W. B. Thompson J. Hatton, and 

_H. 'T. Wells, Manchester. ie ; 

921, GRAMopHoNgEs, J, W. Wood, Manchester. 








522. Puates of Botts for Doors, F. E, Waine, Bir- 


mingham, 
528. Door Locks, F. E. Waine, Birmingham. 
524. Rarrway Wacon Brakes, W. McLaren, 


Glasgow. 

525, Seats for TRamcars, R. McGeoch, Glasgow. 

526. PuHorocrarHic Dervetopinc MacuHines, W. 
Humphrey, Cardiff. 

527. Tram Sgats, C. Evans, Ashton-under-Lyne. 

528. Exposep Seats, F. Jagger, Bradford. 

529. Urensiis for Heatina Liquips, W. H. Mather, 
Bradford. 

530. Routers, F. W. Rudkin, Leicester. 

531. Hanp Brusues, G. Glossop and T, Earnshaw, 


Sheffield. 

582. Cicar Howpers, C. Marples and J. Hibbert, 
Sheffield. 

533. Courtine AppLiaNce for CLosets, J. W. Rose, 
Liverpool. 


534. Screw Propevyiers, H. A. J. Power, J. J. Pass, 
and G. V. Owen, Liverpool. 

535. LENGTHENING Tas_es, J. W. Frost and T. Hobson, 
Leeds. 

586. CLoTH Expanpers, W. Birch, Manchester. 

537. Drituinc Macuines, W. 8. Hide and J. Bracken- 
bury, Hull. 

538. Hanpies for Carryinc Bortries, J. Wilson, 
Blackburn. 

589. Eac Orgners, B, Jumeaux, Southwick, Sussex. 

540. SuHow Box, C. Perry, London. 

541. SELF-CONTAINED PuncuiInG Toot, W. Cowburn, 
London. 

542, PREPAYMENT Gas Meters, J. Brownand J. Dunbar, 
Glasgow. 

543. Game, J. Pope, Birmingham. 

544. Cueckx Locks, H. T. Pebworth, Cheddleton, near 
Leek, Staffs. 

545. CANDLEHOLDER, G. E. M. Meyer, Glasgow. 

546. Smoke ConsuMING Furnaces, R. Hardman, Man- 
chester. 

547. ComBinep Support for Pinc-pone, J. J, Shaw, 

West Bromwich, Staffs. 

548. UmprELLAS, H. R. Owen and C. D, Rush, St. 
Leonards-on-Sed 

549. BRAKEs, B. 
London. 

550. Strainers for Teapots, W. R. Selkirk, London. 





a. 
Froggatt, W. Cook, and T. Bayley, 


551. Rorary Pumps for Liquips, F. W. Brackett, 
London. 

552. Trimminc Lamp Wicks, W. H. Merriman, Bir- 
mingham. 


553. Friction Ciutcues, J. H. Trueman, Birtmning- 
ham. 

554. Lapies, J. H. Dewhurst, Sheffield. 

555. Weicuina Macuing, G. W. McCrea, London. 

ApbJUSTABLE Last, F. Kellner, Halifax. 

NON-EXTENSIBLE Wires for CycLe Tings, C., A. E., 
and A. V. Terry, Birmingham. 

558. Retarninc Neckties in Posrrion, H. W. Plant, 
Birmingham. 

». Sxippinc Ropgs, W. Pilkington, London. 

560. CanDLEsTIcks, D. T. Levi, London. 

561. EvectricaL Heatinc Apparatus, The British 
Westinghouse Electric and Manufacturing Company, 
Limited.—(/. 8S. Peck, K. C. Randall, and C. F. Scott, 
United States.) 

562. Metauiic Cask, A. Feiler, Baden, Germany. 

Sarety Cap for Lamp Burners, A. Aanonsen, 
London. 

54. REGULATING ComMUNICATION between Drains, F. 
R. Pearson, London. 

Necatives for Pooroagrapny, A. Schmalenberg. 





55 
557. 





565, 





—(C. Ernst and Co., Actiengesellachast, Germany. 

| 566. PREVENTING INTERFERENCE with the ConTENTS 
of Botties, A. J. Simpson and J. B. Coster, 
London, 

567. PREVENTING INTERFERENCE With the ConTENTS 
of Borries, A. J. Simpson and J. B. Coster, 
London. 

568. HoLtpinc Winpow Sasues, L, Williams and F. 





Sadler, London. 

569. Dyg, Vidal Dyes Syndicate, Limited.—(H. R. Vidal, 
France.) 

570. StgaAM Oven Governor, A. F. Callam, London. 

571. Bucks, 8. Ferry, London. 

572. Spectaciges, A. Schlétigen, London. 

573. Oxipistnc Aromatic Amines, Vidal Dyes Syndi- 
eate, Limited.—(H. R. Vidal, France.) 

574. Cone CLutcues, C. D. Abel.—(La Société Anonyme 
dea Anciens Etablissements Panhard et Levasxor, 
France.) 

575, PHOTOGRAPHIC 
London. 

576, ‘The Sipwey,” M. Vucsak, London. 

577. InsuLators, L. Hackethal, London, 

578. MecuanisMs for Drivixc Toys, W. P. Thompson. 
—(Bechmann and Ullinaann, Germany.) 

579. MvLtTicoLour PHotoGrapuic Prints, 8S. Vathis, 
Liverpool. 

580. Tip Wacons, W. Thompson, London. 

581. SEALING of PNeumaTIC TIRES, 
London. 

582. Typewriters, O. Schultz, London. 

H 








Cameras, A. L. Adams, 


W. Shone, 


583. Locomotive ENGINEs, . 8S. Wainwright, 
London, 
584. Locomotive Enotes, H. 8S. Wainwright, 
London. 


585. Fitters, H. J. Fox and the Pulsometer Engineer- 
ing Company, Limited, London. 

586. CooLinc Coke, W. L. Wise.—(The Compagnie 
Parisienne d'Eclaivage et de Chauffage par le Gaz, 
France.) 

587. CHANGE GEARING, A. B. Grieg and V. G. 
London. 

588. Inpicatine the DrauGut of Snips, A. Crammond, 
London. 

589. Commopss, O. Schénfeld, London. 

590. LueGace Carrier for Cycies, F. D, 
London. 

591. Roap Venicies, A. Beurrier, London. 

592. VeHIcLe WHEELS, A. Wadham, London. 

503. CLARIFYING Liquips, R. B. Ransford. — (The 
Pharimaceutisches Institut Ludiig Wilhelm Gana, Ger- 
many.) 

594. Inpicatinc Apparatus, H. 
Wayne, London. 

595. PoRraBLE DIsINFECTING 
London. 


Barford, 


Simpson, 


Darwin and M. J. 


Asupin, W. Arnott, 
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596, FooD-PRESERVING Sargs, J. Gilpin, Leeds. 

597. Execrric Lamps, W, Ellicott and G. A, Howitt, 
Glasgow. 

508. Tare Measurss, F. J. Holdsworth, London, 

590, STEAM TURBL W. W. G. Webb, Crewe. 

600. SuPPLYING AERATED Liquips, T. H. W. Idris and 
Idris and Co., Limited, London, 

601. CLockworks, C, Becker, Barmen, Germany. 

602. Licut Barus, W. Emmert, Barmen, Germany. 

603. SHADE CARRIER for LAMpHOLDERS, H. Farrar, 
Chester. 

604. COAL-SAVER and Sranp, G. H. 
lington. 

605. Mustin Rop Brackets, H., T., and G. Sanders, 
Birmingham. 

606. INDIcAror Bots, H., T., and G. Sanders, Bir- 
mingham. 

607. Sprina Borroms for Brps, J. E. 
mingham. 

608. Sprinc Borroms for Beps, J. E. Marshall, Bir- 
mingham. 

600. ELectric SwitcHEes and Cut-ours, R. F. Hall, 
Birminghain. 

610. ConsUMING SMOKE in Boiters, H. Hamilton.—(J/. 
Hamilton, South Africa.) 

611, CycLz Cranks, W. Timberlake, Derby. 

612. CENTRIFUGAL Macuines, C. MeNeil.—(¢. 
Petchell, Natal.) 

613, MAKING Suiprrrs, J. W. Rothwell, Manchester. 

614. VERTIGRAPH TEE-SQUARE ATTACHMENT, K, 
Edwards, Belfast. 

615, C1GAR-BoxEs, J. Ahronsberg.—(F. Benbery, Ger- 
many.) * 








Markson, Brid- 


Marshall, Bir- 


Ww. 





616. SpouTinG ATTACHMENT Lvas, J. C F. Whadcock, 
Birminghaia. 

617. Supportinc Levers of Brakes, J. Hurst and W. 
Rider, Sheffield. 

618. Gas Enauves, J. L. Napier, Glasgow. 

619. MAKING Briquettes, J. Laidlaw, Glasgow. 

620. Pinc-Pone Racquet, J. Howell, jun., Liverpool. 

621, Ourpoor Seats, J. Noble, Manchester. 

622. Moutps for Weipine Rais, &e., C. V. Boys, 
London. 

623. Fiyinc Apparatus for Toys, W. G. Hicks, Staines, 
Middlesex. 
624, CycLe-supportinG Device, J. and J. G. 
A. F. Burke, and H. H. Watson, Dundee. 
625. Winpow Burnps, J. and J. G. Fraser, A. F. Burke, 
and H. H. Watson, Dundee. 

626. Automatic Stop Vatves, J. and A. Baldwin, 
Keighley. 

627. Makino Cisterns, A. Platt, Hyde. 

628. Cycies, R. Green, Birmingham. 

629. ASCERTAINING the D1rEcTION of SOUND SIGNALS at 
Sea, D. W. Smith, Glasgow. 

630. Racquets for TabLe Tennis, &c., M. 
London. 

631, COMPLIMENTARY GREETING Carbs, T. H. Mason, 
London. 

632, Auvromatic Cock, 8. M. Brown, London. 

633. CHAIN Drive for PRopELLING Cycues, C. Franklin, 
Bristol. 

634. LETTER-BOXxES, E. J. Mason, Wanstead, Essex. 

635. An Opricat ILLusion Toy, J. Forshaw, jun., 
Liverpool. 

636. ELecrric Lamps, T. Terrell, London. 

637. TaBLE Tennis Nets, J. R. Mally, London. 

638. Taps, M. H. Hallam, London. 

639. Mittine Devices, J. H. Leber and N. W. H. 
Sharpe, London. 

640. TaBLE BeLLs, 8. H. Benson, London. 

641. Dotuies, &c., for WasHinc CLorues, J. Briggs, 
Burnley. 

642. GENERATING SUPERHEATED Stream, E, C. New- 
comb, London. 

643. PANoRAMIC ATTACHMENT for Cameras, G. T. Hyde. 
+B. J. Downer, United States.) 

644. BicycLe, M. Gottlieb, London. 

645. MiLK-pait HoLpers, T. Madden, London. 

646. AGRICULTURAL IMPLEMENTS, E. G. Bowman, 
London, 

647. Cuurns, T. J. Cheney and J. R. Fassig, London. 

648. Preparinc ConpeNnsep MILK, J. Sutter-Collin, 
London. 

649. Pneumatic Tires, N. M. Cohen, London. 

650. Ou Lamps, J. Guys, London. 

651. MecHanicaL Toy, E. E. Bungard, London. 


Fraser, 


Lamb, 





652. Funnets for Guipinc Liquips, W. A. Weir, 
London. 

653. ConpENSING Pots, A. Schnakenberg, Barmen, 
Germany. 


654. Fusrste Curt-outs, A. H. Hunt and J. Hewett, 
London. 

655. Rorary Enotngs, T. W. Barber, London. 

656. PULP-MOULDING Macuings, G. R. Ward, London. 

657. APPLIANCE for PLAYING PinG-PoncG, R. McCaskill 
and B. N. Rotherham, London. 

658. SECURING TILEs to Stoves, E. M. Edwards, Ley- 
tonstone, Essex. 

659. Device for CLosinc Borrves, J. and E. Wilkins, 
London. 

660. COVERING H. 
London. 

661. Turret Latues, J. Brockie, London. 

662. Rorary Encixes, W. H. Lock and W. T. Carter, 
London. 

663. TurBLNE, B. E. Shepler, Kingston-on-Thames. 
664. FISH-DRESSING MacHInE, A. W. Funk, Kingston- 
on-Thames, 
665. SYPHONSs, 

London. 

666. Batt VaLves, H. L. Doulton and R. J. Pleace, 
London. 

667. Surrace Contact EvLectric TRACTION SysTEMS, 
The Dolter Electric Traction, Limited.—(H. Dolter, 
France.) 

668. ENGINE GovERNORS, Browett, Lindley and Co. 
(1899), Limited, and W. Stead, London. 

669. CLaRiIoNEts, F. Hofinger, London. 

670. Spoots for TypewriTer Rippons, J. Muggli, 
London. 

671. Giass Giopes, J. Warry and G. N. 
Arculus, Birmingham. 

672. Saips’ Closets, E. M. Preston and A. B. Mees, 
London. 

673. Enorves, C. D. Abel.—({La Société Anonyme des 
Anciens Etablissements Panhard et Levassor, France.) 

674. ReeceLtatrixc Dravucnt of Fires, W. Walker, 
London. 

675. TYPEWRITING MACHINES, ©. Imray.—(The Kauff- 
man Typerviter Company, United States.) 

676. SpLittine Skrys, W. F. Schroeder.—(F. W. Moore, 
United States.) 

677. Macnines for Make Ick Cream, H. D. C. Pepler, 
London. 

678. Lamps, E. Baedeker.—(E. J. Arnold, Germany.) 

679. Prorractor or PuLotTinc ScaLe, V. Howard, 
Beckenham. 

680. Saucepans, W. H. 

London. 

681. Enotes, A. Quentin, London. 

682. MAKING Cicarettes, T. C. Borthistle and J. E. H. 
Orr, London. 

683. ENGINE VALVE MECHANISM, A. W. and Z. W. Daw, 
London. 

684. PeRamMBULATORs, K. Gaiger, London. 

685. Seats and Covers for Commopses, K. Gaiger, 
London. 

686. Poxis#, M. D. W. Vincent, London. 

687. Roap Routers, P. A. Crosthwaite, London. 

688. CLEANSING RoAp RoLiEers, P. A. Crosthwaite, 
London. 

689. CoLourn Printine, W. T. Hearn and J. D. Jehu, 
London. 

690. Botts and Nuts, J. A. Middleton and T. Browne, 





Bats and Racquets, T. Gibb, 


H. L. Doulton and R. J. 


Pleace, 


and E, A. 


Dingle and J. M. Urquhart, 


London. 

691. Macutyes for Maxine Excetsior, J. R. Bate, 
London. 

692. Boor and SHor Dirt Scraper, C. R. Beadle, 
Liverpool. 


603, AERIAL ASCENSION and Prorvuusioy, W. A. P. 
Werner, London. 

694, MECHANICAL SToKERs, J, Cowan, London. 

695. DistnFECTING Apparatus, G. C. Marks.—(/. W. 
Willits, United States.) 

696. Ear Trumpets, E. De Meulemeester, London. 

697. Apparatus for Recetvine Sounps, E. De Meule- 
meester, London. 

698, MANUFACTURE of Nitric Acip, W. Ostwald, 
London. 

699. Logs, J. Fua, London. 

700. MErasuRING the HeeEts of Boots and Suogs, B. 
Fischer, London. 
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701. SpecTAcLEs, E. J. Jackson, Great Missenden, 
Bucks. 

702. Toastine Fork, E. J. Jackson, Great Missenden, 
Bucks. 

703. DratnaGe Biocks for Pavements, W. G. Nicoll, 
F. Swinburne, and R. G. Carte, Emsworth, 
Hants. 

704. LIcENSED VICTUALLERS’ SEAL (Borr.e), E. Tout, 
A. Rice, and A. John, Bournemouth. 
705. Gauge Guass Prorecrors, W. H. 

Halifax. 

706. Hanpy Seat and Knee Cover, F. 
Liverpool. 

707. BotrLe Srorrers, E. L. Marley, Brighton. 

708. Factuts, R, E. Gribble, Plymouth. 


Foster, 


Stafford, 


709. Ramway Wacon Covupitines, G. 8. Holines, 
Liverpool. 
710. Fire Brasses, G. W. Edge, Erdington, Warwick: 


re. 


sh . 
711, Warer Meters, R. Kennedy, Glasgow. 





712. Sounp Iyrerrurtinc Device, R. Hope-Jones, 
Hereford. 

713. Continvous Spisnine of Corton, E. Allen, Man- 
chester. 

714. Putteys, G. L. Scott, M. W. Mills, and T. C. 
Ormerod, Manchester. 

715. Back Siauts of Ririxs, J. T. Meredith, Bristol. 

716. Toors, C. H. Schill, Manchester. 

717. WreatH Trovcus or Horpers, J. A. Brayshaw, 
Manchester. 

718. DrawixeG orF AgRATED Waters, G. Milne and J. 
L. Carty, Glasgow. 

719. TABLE Tennis, C. P. Rogers, Plymouth. 

720. Tap Atracument, E. T. J. Mayfield, Aberyst- 
with. 

721. Lampe Extinecuisner, A. Goffin, Wellington, 

Salop. 

722. SeaLep Borris, W. Fox, Manchester. 

Penci, Prorector and Eraser, J. Kirkman, 


tor 
Chorley, Lancs. 
724. Gamez, J. A. 8. Arnold, Glasgow. 
i Arnold, Glasgow. 
Arnold, Glasgow. 
SappLe Cuips, J. 







Rye 


Gag, J. A. 3. 

2 VELOCIPEDE 
Coventry. 

728. Borrom for Kiiys, W. Ingham and B. Langton, 
Leeds. 

729. VaLye for Lusricatinc CHAMBERS, G. E. Snape, 
Bristol. 

730. ATTACHMENTs for Matrresses, W. M. Hoskins, 
Birmingham. 
731. Fire-Escapes, G. W. Pyke, H. D. Tilly, and H. 
Norris, Maidenhead. 
732. Srreet RalLway 
Liverpool. 

733. Meta. Suears, J. Smith, Wolverhampton. 

734. Wasuixc Woo1, G. Shackleton and A. Ayrtun, 
Bradford. 

735. Furt Economisers for Steam Boriers, J. Gill, 
Bradford. 

736. Dry Seats for Tramway Cars, J. 
chester. 

737. Rattway Sveepers, 8. G. Board and G, F, Free- 
man, Manchester. 

738. Sewine Macuivgs, J. V. Eves, Manchester. 

739. Device for use in Borrte Wasnznc, J. Knippen, 
Glasgow. 

740. Curtain Rops for Brspsrgaps, E. Taylor, Bir- 
mingham. 

741. HotpinG Guass SHeEets, G. R. Barham, London. 


Harrington, 


Porxts, G. 8S. Hazlehurst, 


Smith, Man- 


742. Forcinc and Stampina Nvts, Ford, 
London. 

743. CoLLaR Stups or Sowirairges, F. C. Parsons, 
London. 

744. Toys, G. F. Liitticke, Berlin. 

745. Weavine of Carper Borpers, H. J. Loda, 


London. 

746. Dress-Bow, G. F. Sturgess, Leicester. 

747. PeaT-EXCAVATING Apparatus, W. T. Griffin, New 
Jersey, United States. 

748. “TELL-LIKKERS,” E. J. Smallcombe, Bristol. 

749. SypHon DiscHarce Cuisterns, F. J. Bostel, 
London. 

750. Wirevess TeLecrapuy, 8. G. Brown, London. 

751. WrreLess TELEGRAPHY, 8. G. Brown, London. 

752. Cycizs, F. Searles, London. 

753. Boots and SHogs, G. H. and A. W. Faire, 
London. 

754. Press Toots, G. H. and A. W. Faire, London. 

755. FINISHING FaBrics, W. Smith, London. 

756. TurBINEs, B. J. B. Mills.—(/nternational Curtis 
Steam Turbine Company, United States.) 

757. AppaRATus for SEPARATING GasEs, C. B. Burdon, 
London. 

753. FoLpaBLE TaBLEs, A. Goldstrom, London. 

759. BrusHEs, O. Lechla.—(F. Bernhardt and A. C. 





Pietzsch, Germany.) 
760. 


AUTOMATIC E. 

rroni, Italy.) 

. CARBURETTER, J. Hewitt.—(S. de Jony, Belgium.) 

MARINE GOVERNOR, J. Horner, jun., London. 

63. Cigar Ho.iprer, G. Walker, London. 

764. Fixinc Cranks to Sprnpies, E. C. G. Bromhead, 
Leytonstone, Essex. 

765. Winp Motors, G. Marsden and A. E. Iredale, 
Huddersfield. 

766. DRivinG PuL.eys, E. Hollingworth.—(4. S. Cowan, 
United States.) 

767. Loom Box Morton, E. Hollingworth, Dobcross, 
Yorks. 

768. Srenci, FraMEs, Addressograph, Limited.—(J. 5. 
Duncan, United States.) 

769. Guns, T. K. North, London. 

Furnaces, F. Siemens, London. 

771. Dvesturrs, O. Imray.—(Furbuerke corm, Meister, 
Lucius, and Briining, Germany.) 

72. CLorues Press, J. Kells, London. 

773. Boor Sougs, H., E. I., and F. C. Morris, London. 

774. MARKING Croquet Courts, J. E, Austin, 
London. 

775. CHANGING PHOTOGRAPHIC Fits, A. L. Adams, 
London. 

776. Hoipers for Printine Pvates, Addressograph, 
Limited.—(J. S. Duncan, United States.) 

777. ACETYLENE Lamps, H. Lucas and C. Y. Hopkins, 
London, 

78. Burners, M. L. Ross, London. 

79. Topacco Pier, W. Weir, London. 

780. BINAURAL STETHESCOPES, W. Boulting, London. 

781. Motor Bicycues, F. G. and G. T. Galley, Ilford, 

sex. ' 

. Sttver Cans, C. R. Stevens, London. 

783. Steam Enoines, C. W. A. Taylor and J. Storey, 
Liverpool. 

784. ConstRUCTION of FurRNiTuRE, J. M. Gonzalez, 
Liverpool. 

785. GramopHones, H. H. Lake.—(A. Clark, France.) 

786. Macuine for Sewine Buttons, J. Mathison, 
London. 

787. ComMPARING Hanpwnrit1ne, J. de Bruyn, London 

788. SunpHuric Acip, 8. Dreyfus and the Clayton 
Anilin Company, Limited, London. 

789. Movrupierce for Borties, G. 8S. Tunks, London. 

790. Brakes for Rattway Wagons, F. Lee, London. 

791. SPEED-REGULATING AppaRATUs, W. L. Wise.— 
(The Compagnie Parisienne d Eclairage et de Chau tiage 
par le Gaz, France.) 

792. FILTERING FurRNACcE Gasks, E. 8. Beaven, London. 

793. FLUID-PRESSURE REbucING VALvEs, J. P. O’Done 
nell.—_(F. L. Dodgson, United States.) 

794. Printine Presszs, A. M. Flack.—(J. W. Willians 
United States.) 

795. Reapine and CHEeckinc Gas Meters, J. Roberts 
London. 

796. Lirts, J. Cusack, London. 

797. Kyrrrep Pants, H. H. Middleditch and C. A. 
Gregory, London. 

798. Device for PickinG up Batis, W. L. Wrenford, 
London. 

799. EquaLisinG DirreRENCES of PRessurE of GasEs, 
R. Goll, London. 

890. Construction of Paper Fixss, A. J. Bradstreet, 
London. 

801. Vatves, W. Kuhlmann, London. 


SIGNALLING, Cranziani.—{L. 
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802. Cigar Cutter, M. A. Sedgwick, London. 

803. VENTING and PRESSURE-RELIEVING Stoprrer for 
Bortiss, J. H. Jones, Birmingham. 

804. WasHINnG and DryInc FLoor CoverinGs, E. Lowe, 
London. 

805. TaKinc SampLes of Arr, A. Lovell, Kingswood, 
near Bristol. 

806. Wrinerna and MANGLING H. C: 
Longsdon, Keighley. 

807. Macurygs for lRoninc Linen, H. C. Longsdon, 
Keighley. 

808. Turninc the Rorgs of CasLeways, J. M. Hender- 
son, Glasgow. 

809. LirE-cuaRDs for ELectric Cars, A. Royle, Liver- 

001. 

810. Makinc HoLttow Merau Agricuss, E. Polte, 

Liverpool. 


MACHINES, 
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S1L. Betton Fastentnas for WEARING APPAREL, J. 
Blakey, Manchester. 

812. Ovrpoor Seats, A. Wilson, R. Billington, J. H. 
Grant, and A. J. Moore, Glasgow. 

813. LEATHER Bettina, R. H. Young, J. Sharp, and J. 
Stewart, Glasgow. 

S14. Fastenrves for Roorinc States, C. M. Hughes, 
Liverpool. 

S15, Ourpoor Seats, R. Taylor, Manchester. 

S16, Couptines for Prpinc, W. Purser, Birminghain. 

S17. Rim Brake, T. T. Read, Stockton-on-Tees. 

Sis. CoLLar Strups, J. R. Forsyth, G ow. 

S19. Pseumatic Tire Pumps, J. and J. E. Harker and 
G. Stephen, Glasgow. 

82). Four for [xsectine into Preumatic Tree, J. and 
J. E. Harker and G. Stephen, Glasgow. 

S2L. AppLiance for PickinG up Bauus, A. M. Macrae, 
Glasgow. | 

$22. Emproiery, P. P. Craven, Manchester. 








909. INTERNAL ComBusTION Enatngs, F. R. Simms, 
London. 

910. Moror VeutciEs, F. R. Simms, London. 

911. Dress SHreLp for Boots and Sxors, G. A, Fry, 
London. 

912. Jomnts for DouBLE-ARMED Too.s, H. Malignon, 
London. 

013. SNap-Hooks, A. K. Lovell, London. 


014. Lampe for Ligat-curE Purposes, R. Otto, 
London. 

915. Brakes for RatLway Wacons, H. W. Lardner, 
London. 


16, Typewriters, C. L. Gatti, London. 

917. Brakes, H. Hora, London. 

918.  MBEaSURING INSTRUMENTS, R. 
London. 

919. Speep Gear, M. Crawford, London. 

20. CoupLines, P. Miilstephan, London. 

1. Revo.vers, G. Tresenreuter, London. 


Ss. Whipple, 








823. Partour Game, F. Wright, Manchester. 922. INpiIGo Dygine, A. W. Playne and L. W. Mac- 
824. PARALLEL Rvuters for the BLackBoaRD, A. W. | donald, Londen. 
Bevis, Dublin. 923. Cigar and Cicarerre Howpers, T. Fiedler, 
$25. Prorecrine ELectric Capigs, B. M. Drake and J. London. 
M. Gorham, London. 924. Weravinc Fiprous Mareriaus; K. Hoffmann, 
826. CycLe Mcp Gvarps, J. J. B. Arter, Birmingham. London. 
$27. AsH-PAN Fronts, B. Addicott and G. Holland, | 925. Stays for Wiypows and Sasugs, J. Bull, 
Birmingham. London. 
828. ComN-rFREED Game, H. Kupper and J. Jofeh, | 926. Razor with ApsustaBLe GuipE, F, Georget, 
London. London. 


$2). PHoroGRapHic Screens, H. Rheinlander, New 
Malden, Surrey. 

$30. PRESERVING Woop, J. L. Ferrell, London. 

SSL. GramopHongs, W. E. Clifton and B. Oaksford, 
London. 

832. Stop Motions for Looms, J. Coldwell and C. G. 
Gildard, London. 

833. Game, J. J. Maver, London. 

834. Warp Derecror for Looms, W. P. Thompson. 
(A. 1. Harriman, United States.) 

835. Recta Instrument, 8S. L. 
United States. 

836. Brusues for FintsHine Boots, E. E. and W. Rice, 
F. W. and H. G. Roughton, London. 

S37. Locxinc Tramway Doors, M. Fels, R. Zwack, 
and W. Burri, Liverpool. 

838. Dror Doors for Tramcars, M. Fels, R. Zwack, 
and W. Burri, Liverpool. 

830. ComposiTion Heaps of Matcues, W. P. Jones, 
London. 

340. ConpENsers for AIR Pumps, 
London. 

S41. Apparatus for GRINDING Pens, G. Wilke, London. 

842. Fiac Starrs, G. Ursum, London. 

843. INTERCHANGEABLE PaNoRAMIC CAMERAS, R. H. 
Trumbull, London. 

S44. Disazo Dyesturrs, O. Imray.—{ Farhirerke cormals 
Meister, Lucius, and Briining, Germany.) 

845. Batanctnc Exp Pressure of Pipe, R. F. Sproule, 
London. 

S46. Crvematoorapus, A. E. E. Bréard, London. 

847. Sorrentnc Water, R. Orchard and 8. Rideal, 
London. 

848. Brine Evaporators, O. Sachse and L. Kaufmann, 
London. 

$849. Haryess Hooks, 8. Lewis and Co., Limited, and 
C. Sleigh, London. 

850. Bitter Hooxs for Haryegss, 8. Lewis and Co., 
Limited, and C. Sleigh, London. 


Kistler, California, 


C. A. Parsons, 





S51. Bricks for Burpinc Purposes, W. Baber, 
London. 
852. Gas Retort, W. L. Wise.-(Compagnie Parisien: 


d Eclaivage et de Chaustaye par le Gaz, France.) | 
853. Looms, A. de and V. de Staercke, London. | 
854. Micrrary Water Bort es, 

borough. 

855. FasTENING Surets, T. Johnson, London. 
856. Bre Taps, T. Maddocks, London. 
857. Bac for Ick H. V. Weyde and B. J. Bonnel, 

London. 

858. Raits, G. A. Case, London. 
* —- for Sprouts of Teapots, D. Chambers, 
sondon, 
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860. Looms, R. W. Iberson.—(H. Wyman and J. A. Clark, 
United States.) 

861. Sttent Hook for Doors, W. Mullin, Belfast. 

862. Hv tts of Szacoinc Vessets, T. L. Livingston, 
London. 

> eresvese Seat, L. Crompton and J. Chapman, 
sonaon, 

864. TuRNING CHILLED Ro ts, E. 8S. Rayner, Mumbles, 
R.S.O., Glamorganshire. 

865. PRrovectiLe, O. P. Hockin, Plymouth. 

S66. CycLes, A. 8S. Sawyer, Bradford. 
ij. Steam Cookers, J. Mackey, Bradford. 





x68. Frrrinc for Exectric Lamps, C. M. Stead, | 
Leeds. 
869, OvTsSIDE SEAts for Trams, H. Lees, Ashton-under- | 





ne. 

870. SPREADING Liquips, H. and H. Riley, Stoke-on- 
Trent. 

STL. SicHt-rEED Lusricators, W., T. W., and A. Lees, | 
Halifax. 

S72. Spout Brackets, J. H. Butler, Wolverhampton. 

Evecrric Raitways, J. Milnes, Liverpool. 

874. OuTDoorR Seats of Tramcars, D. Bamford, Man- | 
chester. 

875. SEALING Jars, F. Richmond, Burnley. 

376, AUTOMATIC SEWER Apparatus, C. Brown, Bir- 
mingham. 

S77. Sink Supports, M. J. Adams, Leeds. 

S78. AuTomMaTic Szat, W. Broughton and F. W. Lucas, 
Manchester. 

879, Day and Nicut Ixpicator, R. Barron, Gateshead- 
on-Tyne. 

880, RESERVOIR PeNHOLDER, F. C. Edgar, Bristol. 

S81. FREE-WHEEL CLUTCH MeEcHANISM, E. Félix, 
London. 

882. VapoRIsaTion of R. LL. 
London. 

883, ADVERTISING Devices, E. Wighton, Manchester. 

884. Rowtne Boats, G. H. Willoughby, Manchester. 

NippLe TcrNinG Macuines, W. J. Wackett, 
London. 

886. MANUFACTURE of ACETYLENE Gas, G. J. Rausch, 
London. 









On, F. Strathy, 


885. 


Ss7. GENERATORS for ACETYLENE, H. F. Miiller, 
London. 
888. PerreTuaL CHRONOLOGICAL CALENDAR, W. 


Mitchell, London. 

589. Luminous Letrers for ADVERTISING, J. A. Stevens, 
London. 

890. Cricket Bats, F. Bryan, London. 

Sol. MiLk Cavrns, H. Trotman and Welford and Sons, 
London. 

802. Leap PeEnciL, D. 

London. 

83. Natural History Specimens, T. B. Noryate, 
London. 

84. The INFALLIBLE SAND ScrEEN, A. H. Kenrick, 
London. 

805, Suirr Coupiines, W. B. Johnson.—(J. Kennedy, 
United States.) 

806. SEPARATING the Dust from Tea, A. A. Thornton, 
London. 

807. COMMUNICATING MoTION to CoMBING MACHINES, 
Platt Brothers and Co., Limited, and W. Hilton, 
and J. Slater, Manchester. 

sos. Biast Furnaces, T. Stapf, London. 

809, Renearinc Furnaces, T. Stapf, London. 

#00. Fruit Baskets, 8. E. Cole, London. 

901. ILLumInaTeD Desicns, J. Dickson, London. 

#02. Locks, A. M. Young, London. 

03. VaporisEerRs, F. Jacobson, O. T. Westlin, and J. S. 
Carlson, London. 

04. Corkscrews, P. K. Petersen, London. 

05, Seats, T. Osborne, London. 

#06, FoLDING Pack inc Case for FLowers, A, Magagnosc, 
London. 

‘07. Lvacace Truck, A, C. Allier and A. C. Romain, 
London. 

903. Trees for Boors and SHozs, G. H. Skinner, 
London. 


Dunham and V. J. Cooper, 





W. Foxton, Scar- | ; 


927. Currinc MgecHANIsM, O. Imray.—(4. V. Rowley, 
Germany.) 

928. ErrHer-sIDE RAILWAY F. 
London. 

929. Brer Jar, E. Caffyn, London. 

930, Hat Fasteners, R. D. Harris, London. 

931, Apvertisinc, W. C. Lowther, London. 

932. ExXHausT STEAM-CONDENSING APPARATUS, G, Stern, 
London. 

933. Borrte Wraprer, R. Balch, London, 

934. Sink Trap, A. Eickhoff, London. 

935. Toys, W. P. Thompson.—(7The Niiraberyer Metall 
and Lackier-waarenfabrik corm. Gebriider Bing Act. 
Ges., Germany, 

936. PRINTING MACHINES, 
Thomson, jun., Canada.) 
937. WHEELS PROPELLED by Gas, &c., J. W. Graydon, 

London. 

938. APPLYING A. F. 
London. 

939. Motor Roap Veutcies, J. C. Hudson, London. 

940. FREEZING Apparatus, C. W. Vollmann, London. 

941. Trucks, M. Archer, London. 

942. ScrEw-cuTTING Macuings, A. J. Boult.—(Z. H. G. 
Wuttig, Germany.) 

943. Evecrric ROTARY 
London. 

944. Recucatinc Borter Water Svupety, L. Serpollet, 
London. 

945. Tires for VEHICLE WHEELS, 
London. 


Brakes, V. Feeny, 





W. P. Thompson.—(W. 


Powvers to PAPERs, Dunn, 





Apparatcs, J. A. Cole, 


A. J. L Rath, 
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946. DouBLe Texture Hats, W. Bowden, Manchester. 

947. ELecrric BELL ALARM Apparatvs, B, J. Chubb, 
Portsmouth. 

948. Racquet or Bat, E. Beard, Ipswich. 

949. Matcu-Box with AUTOMATIC STRIKER, J, Jackson, 
Coventry. 

950. SECURING GUDGEONS to RoLLERs, O. St. L. Davies 
and J. Booth, Manchester. 


| 951. Bep Bottoms, I. Chorlton and C. 8. Lloyd, Man- 





chester. 
52. UpHoLpinc BrokeN Wires, W. Barnes, Man- 
chester. 
| 953. Hotper and Pens for Hanp-rvuLine, W. C. Howe, 
Glamorgan. 


954. TRAMCAR Sxat, E. Floyd, Manchester. 


955. WINDOW-CLEANING Devices, E. C. Lane, Man- 
chester. 

956. BoTTLe Seat and Cork, W. B. Sweeting, Bir- 
mingham. 

957. BALL-caTtcHING Nets for Games, A. W. Hitchin, 
Coventry. 


958. ANTI-VIBRATOR for CycLes, A. Greenhalgh, Bury. 

959, BILLIARD Game, G. H. Hill, Blackburn. 

960. MAKING Paper, C. F. Cross, E. J. Bevan, H. 
Spence, and P. Spence and Sons, Limited, Man- 
chester. 

961. PoRTABLE ACETYLENE GENERATORS, W. W. Lewis, 
Glasgow. 

962. Game, J. Darling, jun., Glasgow. 





963. Bepsteaps, J. W. Hoyland and W. H. Gabb, 
Birmingham. 

964. CircULaAR KNITTING Macutves, A. Hitherley, 
Loughborough. 

965. Hoop Joists for Prrampusators, J. Hill, 
Birmingham. 

066. MzTaop of SEALING Bort.es and Jars, J. Mason, 
Malvern. 


967. Reps, J. W. Liver, Manchester. 
968. Seats, A. McPherson, Manchester. 
969, Trouser StrReTcHERS, W. Whittaker, Manchester. 


970. ACTUATING MECHANICALLY - DISPLAYED ADVER- 
TISEMENTS, J. G. Forbes and R. C. Farrell, 
Glasgow. 

971. MacHINE for PropucinG PILt Boxes, W. Birkett, 
Glasgow. 

972. Suretp for Pyeumatic Trres, R. A. R. Meiklem, 
Glasgow. 

973. Toaster, R. E. Ellis, Glasgow. 

974. Fotpinc Water-cLoset Seat, H. G. Hannan, 


Glasgow. 

975, Buripines, A. E. Muirhead, Glasgow. 

976. ‘Pomps,” W. Fairweather.—(A. J. Green, United 
States.) 

977. Dinner Pai and 
Glasgow. 

978. WarMER, F. J. Meier, Glasgow. 

979. OtL-cooLinc CompounD, J. F, Straup, Glasgow. 

980. ALARM Systems, E. H. Ballou and E. H. Beard, 
Glasgow. 

981. Sprocket ATTACHMENT, J. G. Wangerin, Glasgow. 

. Bots, H. H. Lambie, Glasgow. 

983. Fasteners for Betts, H. Tarbuck, London. 

984. RecorpING Pressure Gavag, J. E. Petavel and J. 
Bruce-Kingsmill, Woolwich. 

985. Movine Fire-Bars of Steam Borter FuRNACEs, J. 
Proctor, Burnley. 

986. INCANDESCENT GAs LAMps and Fittinos, J. Newton, 
Burnley. 

987. MacHines for MANUFACTURING SHOE Laces, H. 8. 
Pullman, London. 

988. BooKBINDING Macnines, G. Harrison. — (The 
Smyth Manufacturing Company, Incorporated, United 
States.) 

989. DovuBLE-ACTION LevER CYCLE APPLIANCE, E. 
Wilkerson, Linton, Cambs. 

900. PRINTING upon Yarns, W. Rodger and R, 0. 
Tweedie, Manchester. 

991. Sotine of Sirppers, J. H. Parker and R. A. and 
J. Hoyle, Manckester. 

902. Taps, L. Sinclair, Birmingham. 

993. TELEGRAPH Wires, J. and G. W. 
London. 

994. Device for ATTACHMENT to TRAMCARS, J. Snowden, 
London. 

995. ANTI-FRICTION Bearinas, A. G. Brookes. —(The 
Moffett Bearing Company, United States.) 

996. EMBELLISHMENT ADORNMENT, T. M. Ellis, Shep- 
perton-on-Thames. 

07. TeLescorEs, G. Forbes, London. 

998. PRacTICAL FoG SiGNaus, J. B. and C. E. Brooke, 
London. 

999, ELECTRICALLY-CONTROLLED RAILWAY SWITCHES, 
E. de Pass.—({The Cheatham Electric Switching Device 
Company, United States.) 

1000. Door Locks, P. H. Zuppinger, London. 

1001. ILLUMINATED ADVERTISING Signs, P. H. Nye, 
London. 

1002. Gor Cus, H. B. Febiger, London. 

1003. DRAWING OFF MOLTEN M 
and D. B. Lincoln and C. 8. Gooding, London. 

1004. CAR FENDERS, H. Lake.—(M. L, Bickart and 


LANTERN, W. Williams, 





Ss. 


Womersley, 


W. & Morgan, United States.) 


ETAL from Cupo.as, L. | 


1005, Latues, W. D. Clement, London. " 

1006, WELDING TOGETHER METAL Piates, T. F, Row- 
land, London. 

1007. Macaines for CrusninG Org, E. E, Hanna, 
London. 

1008. AUTOMATICALLY DISENGAGING 
W. A. P. Cosserat, London, 

100%. Macuines for CrusHinc Orgs, A. J. Gates and 
T. W. Capen, London, 

1010. TREATING Hipes, H, H. Lake, 
Machinery Company, United States.) 

1011. Frierion Ciurcuss, C, M. Wheaton, London, 

1012. Tiprina Gear for Carrs, R., J., and H. Wilder, 
London, - 

1013. TREATING Hips, H. H. Lake.—(Tvrner Tanning 
Machinery Company, United States.) 

1014. CLosaBLE RecEPTACLEs for LNTOXICATING LIQuIDs, 
W. A. Joost, London. 

1015, ParnLour GAmg, R. C. T. Chambers, Ramsyute. 

1016, Stop MrecHaAnisM for Hanp PResszs, F., L., and 
A. Sweeney, Birmingham, 

1017. ConstRucTION of P1anos, L. Sttirzwage, London. 

1018. TreaTING Hiprs, H. H. Lake.—(Turner Tanning 
Machinery Company, United States.) 

1019. MULTI-CYLINDER Rotary Encings, W. Scantle- 
bury, London. 

1020. EYELET Pressgs, E. L. Sibley, London. 

1021. ELectric Swircugs, W. H. Chipperfield and E. 
S. Cook, London. 

1022. Propuction of a POWDERED MILK PREPARATION, 
H. J. Biicka, C. Hansen, L. Nissen, and O. B. 
Wimmer, London, 

1023, Loom Pickers, F. A. Wardwell, London. 

1024. Timg Stamps, C. 8S. Moseley, London. 

1025. Brnpers for Loosr Leaves, E. L. Krag, London. 

1026. Brxpers for Loose Leaves, E. L. Krag, London. 

1027. E_ecrric Raitways, E, W. Farnham, London. 

1028. ELecrric Raitways, E, W. Farnham, London. 

1029. SHUTTLE-DRIVING MECHANISM, W. >» Free, 
London. 

1030, SHUTTLE-DRIVING Mecuanism, H. J. Haddan.— 

W. C. Free, United States.) 

1031. Macuines for Currinc Bars, W. Hoepflinger, 
London. 

1032. BorLer Freepers, C. W. Hunt, London. 

1033. CycLe Brakk, W. Shannon, London, 


Swircn Locks, 


{Turner Tanning 





1034. REFRIGERATING Macuinery, R. J. Cracknell, 
London. 
1035. Meta WALL Tasiets, W. P. Thompson.—(/. 


Sulzbach and Co., Switzerland.) 
1036, ScREW-cUTTING MacHINEs for Nuts, H. Fleck, 


Liverpool. 
1037. Sitos, W. Miersch, Liverpool. 
1038. BorrLe Storrers, W. P. Thompson.—(Bayer- 


a” 
ische Celluloidwraarentabrik corm, A. Wacker Av@ 


Germany.) 
1039. LicHTING DEVICES, 
Philbrook, United States.) 
1040. Puant for Manuracturine Cokr, W. Kennedy, 


W. P. Thompson.—(B, 8. 


London. 

1041. Rims for PNeumatic Tires, J. E. Hopkinson, 
London. 

1042. ALKALINE Materia for the Arts, I. A. Peters, 
London. 

1043. DecorticaTiInG Macuing, The Anglo-French 


Ramie Machine Company, Limited, London. 

1044. Driving MECHANISM for PropELLerRs, E. Brown, 
London. 

1045, LUBRICATORS, 
France.) 

1046. Dress Fasteners, 0. Kapp, London. 

1047. WaisTBanps, O. Kapp, London. 

1048. SanDALs, W. Gower, London. 

1049. SrorinG ACETYLENE Gas, T. 
London. 

1050. Bac, A. Parr, London. 

1051. Tonacco Pires, A. Delacour, London. 

1052. PREPARING PRINTING SurFAcks, L. J, Strohecker, 
London. 

1053, WuHees, H. Birkbeck.(7/h- 
Wheel Company, United States.) 


A. F. Spooner.-(B. Ollagvier, 


Bradshaw-Jack, 


Fermidge Spring 


1054. Packinc Grounp Correr, E. L. C. Howard, 
London. 

1055. Deer Borinc or WELL-DRILLING Toots, H. Nagel, 
London. 

1056. Matcu Boxes, E. Macey, London. 

1057. Evectric Sicnan Lamps, H. D. Barlow, 


London. 

1058. CANDLE SHADE Howpers, H. W. and T. C, Wild, 
London. 

1059. Fans, J. C. Fell. {The Shedd Electric and Manu- 
Juctu ving Company, United States.) 

1060. PNecmatic Dritis, The International Pneu- 
matic Tool Company, Limited, and T. Bergstrom, 
London. 

101, TeLeEGRAPHIC AppaRATUs, F. G. Creed and W, A. 
Coulson, London. 

1062. TurBINnEs, H. Zoelly, London. 

1063. Raistnc and Lowerinc Loaps, A. W. Adams, 
London. 
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1064. ConstructinG Rattway VEHIcLEs, H. Livesey, 
London. 

1065, Dry 
Cheshire. 

1066. TALKING MACHINE SounD Boxes, G, 8. Lennan, 
G. Noble, and G, Whitten, Glasgow. 

1067. Coverine for TROLLEY PoLe Bask, E. Deighton, 
Bradford. 

1068. Pyeumatic Pocket Lock, H. Edge, Liverpool. 

1069, SELF-PROPELLED VEHICLES, R. E. von Lengerke 
and T, W. Meanley, Birmingham. 

1070. Lock, H. Seymour, Nottingham. 

1071. Om. and Dust-proor Larne Heap, F. 
Harper, London. 

1072. REMOVING SEDIMENT from Water, W. F. Morrison, 
Glasgow. 

1073. STAIR-ROD Eyes, G. Hatton, Southport. 

1074. Mixtures for Matcues, A. and L. Purgotti, 
London. 

1075. Rispep Hat, E. A. Gormly, Liverpool. 

1076. INcor Moutps, J. Ward, Lincoln. 

1077. Makinc Waite Leap, E. Bailey and A. Crowther, 
Wakefield. 

1078. Rartway SIGNALLING, E. Wilford and G. W. 
Taylor, Nottingham. 

1079. Dry Seat, H. Smith, Salford, Lancs. - 

1080. Burrer Casxs, H. R. Stevens and W. Hobson, 
Oldham. 

1081. Pocket Knives, J. C. Powell, Sheffield. 

1082. JomntinG Bricks, G. Hinchliff, Halifax. 

1083. THREAD Guipes for SpinninG MacHinery, J. 
Appleby, jun., Manchester. 

1084. INCANDESCENT MANTLE Supporter, J. Rowe, 
Blackburn. 

1085. KetrLz Supports, W. Thompson, Birmingham. 

1086. Toots for Lock Escutcneons, J. A. Richards, 
Birmingham. 

1087. RaG-pRYING MACHINE, J. and W. 
Turner, Huddersfield. 

1088. GitL Boxes, M. Brown, J. E. Brotherton, and J. 
Riddiough, Bradford. 

1089, BALL-COLLECTING APPLIANCE, L, Denham, Brad- 


Seat, H. C. Broomfield, Northwich, 





H. C. 


Robinson 


ford. 

1000. Burnina the Smoke of Coat, W. Cheffins, 
Leeds, 

1091. WALKING Stick, T. Leach, Manchester. 

1092. SaniTaRy Pipes and Traps, E. Henthorne, 
Manchester. 

1093, STEAM Enaine, W. H. Cutler, Hoddesdon. 

1004. Fapric for WEARING APPAREL, C, Miiller, Man- 
chester. 

1095. SET-orr BLANKET for Printinc Macuines, E. T. 
Whitelow, Manchester. 

1096. StopreR for Borries, A. F. Hartwig, Cologne, 
Germany. 

1097. Bracss, O.. Borlinghaus, London. 

1098. MeTaL Pipe and Fiance Joints, H. Foster, 
Wednesbury. 

| 1099. FEATHERLEsS Boor, W. Barkley, Cardiff. 

1100. Hatk-prns, G. H. Livesey.—(G E. Livesey, Queens- 
land.) 








————= 


1101. Spark-PRopUCING AppaRATus for Motors. K. 
de Pass.—(La Société Besse et Michel, France.’ 
1102, SroprERING of Jucs and Borries, A. Turner 
London, : 
1103, INstruMENTs for Takina Sounpinos, E, x 
Wigzell, London. F 
1104, DyNAMO- ELECTRIC MACHINERY, 
London. 

1105, Firtina Sureicat Trusses, J. H. Haywood 
London. i : 

1106, Apparatus for Hoipinc Harts, G. 
Leytonstone, Essex. 

1107. BorrLe and Stopper Pvuzzies, G. L. 
London. 

1108, OpricaL ADVERTISING Device, R. C. 'T. Evans 
London. , 

1109, SpinpLE Stups, R. Bradshaw, Burnley. 

1110. Disinrectine AppLiances, C, de V. Grant ands 
G, Slark, London. / 

1111, Racquets, W. C. Gabbey, London. 

1112. BaLL GatTnerer, F. Minton, London, 

1113, MANUFACTURING CONDENSED Foon, H. P. Geddes 
London. . 

1114. PLactnG Wixpinc Ropes in Position, A. Beien, 
London. , 

1115, VENTILATOR: for BuILpines, O. C. Hawkes, 
London. ? 

1116, HyprosutpHuRous Acip TREATMENT, Bb. J, B, 
Mills.—{La Société Anonyme des Plaques et Papier 
Photographiques A, Lumiere et sea Fils, France.) 

1117. Borter Furnaces, E. Maslin and C. Therye 
London. ort 

1118, Cycuists’ ALARMs, J. H. Grimwood, London, 


A. B. Soar, 


Spurgeon, 


€ 
Hogan, 








SELECTED AMERICAN PATENTS, 


From the United States Patent-ogice Official Guzette 








681,145. Sevr-contatvep Spkep VARYING PuLtey, 
F. W. Spacke, Indianapolis, Lnd.— Filed April Ath, 
1901. 


Claim.—(1) In a self-contained speed-varying pulley, 
the combination with a disc provided with an axial 
sleeve, of a second dise surrounding said sleeve, a pair 
of ball-races, facing in the same direction, carried by 
said second disc, a pair of cones co-operating with said 
races, suitable balls mounted between said races and 
cones, a transmission-wheel mounted between the two 
dises, and a spring engaging one of said cones and the 
axial sleeve and normally urging the said cones into 
engagement with their co-operating balls and drawing 
the two discs into engagement with the transmis. 


681,145 





sion wheel. (2) In a self-contained speed-varying 
pulley, the combination with a disc provided with an 
axial sleeve, of a second disc surrounding said sleeve, 
a pair of ball-races, facing in the same direction, carried 
by said second disc, a pair of cones mounted upon the 
sleeve and co-operating with said races, suitable balls 
mounted between said races and cones, a collar axially 
movable upon the sleeve between the two discs, a frame 
surrounding said collar, balls mounted between said 
collar and frame, a yoke pivotally mounted upon said 
frame, a transmission wheel mounted in said yoke, a 
bushing mounted in said transmission wheel and 
axially movable therein, an axle carried by said yoke, 
anda ball bearing between said axle and bushing. 

681,222. Svupmarine Vesset, J. P. Holland, Neravk, 

N.J.—Filed October 3rd, 1900. 

Claim.—(1) A submarine vessel having its storage 
batteries or accumulators, water-ballast tank or recep- 
tacle, air tanks, spare torpedoes, and their compensa- 
tion tanks grouped symmetrically together in the 
central section of the vessel, the ballast tank normally 
closed to the water of flotation, wholly below the 
water-line, and extending under the accumulators 
and up along either side of the boat, substantially as 
and for the purpose specified. (2) A submarine vessel 
having a water-ballast receptacle, which is of a horse- 
shoe shape in cross section, and fitting into the body 
of the boat at the central section thereof, said tank 
being closed normally against the water of flotation, 
and faving air cocks at its most elevated portions, 
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substantially as and for the purpose set forth. (3) A 
submarine vessel having a horseshoe-shaped water 
ballast receptacle i, the upwardly-extending portions 
of which are tapered upward and at its fore and aft 
ends, and provided with air cocks at its most elevated 
portions, substantially as set forth. (4) The combina: 
tion with a submarine boat having a substantially 
circular cross section at its central part, of a water: 
ballast receptacle i, which fits into said boat and is of 
horseshoe 8 in cross section, the accumulators h, 
between the said upright portions il of said ballast 
receptacle, and the air tanks and compensation tanks 
mounted adjacent to said portions i of the ballast 
receptacle, substantially as set forth. (5) The com- 
bination with a submarine boat having a substantially 
circular cross section, of the water-hallast receptacle 
i, which fits into the boat, and is of horseshoe shape 
in cross section, with its fore and aft ends tapered up 
ward, and the tanks m, at the sides of the t an 
adjacent to the respective tapered ends of the said 
ballast r tacle, substantially as set forth, 
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COLONIAL BRIDGE ERECTION. 





A question that often presents itself to the bridge 
engineer is, “ Why do our colonial bridges differ so much 
in their type from those favoured by other nations?” 
In the majority of cases the engineer is easily satisfied 
py the reflection that British methods must be right— 
because, we suppose, Providence specially guides our 
nation in the only correct path—and that, therefore, other 
nationalities are all wrong, and that they have a thorough 
misconception of what is fit and proper for a colonial 
bridge. But let us in this article push matters a little 
further, and try and understand, as far as we may, some 
reason or reasons Jeading other peoples to adopt types 
differing from our own. It is quite true that to no other 
nation belongs such a grand heritage of Colonies, and it 
js also quite true that no other nation has turned out of 
its workshops and yards anything like the quantity of 
bridgework made in these little islands; and therefore, 
on the face of it, it really looks as though to no other 
nationality belongs the experience born of possession and 
work done. Experientia docet, we are early taught, and 
the casual observer would unhesitatingly affirm that from 
these considerations only we are justly entitled to think 
that we know best. But it would be an insult to our 
compeers amongst the nations to dispose thus lightly of 
their brains and experience, and it will pay us to consider 
the matter in a more impartial and judicial frame of 
mind, and ask why all these things are. 

If we glance at our chief competitors in this market— 
our Atlantic cousins—or to our pushing neighbours the 
Germans, we find that, broadly speaking, they both 
favour the same general type of bridge work—a type to 
be roughly distinguished from ours by the fact of the con- 
nections being made by pins, whilst ours are made by rivets. 
Let it be understood that this is meant in a general 
sense only, and that it marks the difference between the 
two systems in a way commonly understood by the 
“man in the street.’ The technical man knows ful] 
well that both types are made by ourselves and our 
neighbours, and that the Americans have no more a 
monopoly of pin than we have of riveted structures; yet, 
on the whole, the one is indicative of the general tendency 
of our competitors, whilst the other as certainly repre- 
sents our own leanings and inclinations. This granted, 
we ask why America, for instance, should adopt this 
system to such an extent? When we consider the vast 
size of their country, the marvellous stretches of railway 
line that cross and recross it, the immense engineering 
difficulties so successfully met and grappled with, the 
innumerable bridges, and the enterprise that has sur- 
mounted all these obstacles, we must admit that American 
engineers have had at least some experience, and that, as 
they are so continually proving themselves at least equal to 
us in powers of conception and engineering skill in other 
directions, it might well happen that here also there is 
a good solid foundation for their decided preference. Pos- 
sibly we may succeed in indicating some few of these 
reasons—commencing by considering the drawbacks to 
our own. 

One of the first essentials to the suecess of any 
specially-planned project is its innate fitness for the 
work in hand, and its suitability for that work con- 
sidered in an all-round view of the many outside condi- 
tions imposed. If this be so, a colonial bridge should be 
so made as to meet as far as possible every requirement 
that may be peculiar to its place of erection, as well as to 
be suitable for the traffic it is designed to carry. One of 
these requirements, and that not the least, is ease of 
erection. Now locality has everything to do with this, 
and it is self-evident that a bridge most easy to erect in 
one spot may be most difficultin another. Conditions of 
nature of ground and character of span are always care- 
fully considered whenever a new bridge has to be built 
in this country, and these considerations mainly rule the 
lines of the new structure. It is admittedly not always 
possible to treat colonial bridges—to be erected 
thousands of miles away from where they are made 
perhaps—in so thorough a manner, and thus types are 
selected; and for any one colony, say, a 100ft. span 
is of exactly the same make wherever a 100ft. river, 
gully, or other obstacle has to be passed. There 
is, however, one Consideration that is often neglected 
by the bridge designer, and that is, the influence of 
climate on erection. Given an unlimited purse, and no 
necessity for great economy, climate will not prove a 
serious factor ; but if a new railway is to be laid through 
regions where white Jabour is not to be had except at a 
price detrimental to the future paying prospects of the 
line, then climate immediately becomes a most serious 
consideration—black or coloured labour must be utilised, 
with all its attendant drawbacks. It is generally con- 
sidered at home—and the opinion is not, we regret, 
refuted to any degree by those abroad, who ought to be 
in the best position to know—that coloured labour is 
rather advantageous than otherwise, its monetary value 
being so much below that of white labour that one is 
apt, because of its direct appeal to the pocket, to let this 
consideration obscure all others. 

It is not our purpose, however, to contrast and to argue 
on the merits or demerits of either kind of labour—that 
is too lengthy and complex a subject to be entered upon 
here—but we wish to put on record certain facts gained 
by a personal study on the spot of the results to-day of 
the employment of black labour in bridge erections, and 
to suggest, these facts being borne in mind, that possibly 
our present types are capable of improvement ‘ok altera- 
tion, anu that this improvement might perhaps be found 
to be in the direction of the type perfected by our com- 
petitors. 

For our present purpose we will take the o-dinary 
100ft. span as an example—girders of the Warren type, 
with plate cross girders and rail-bearers as arranged for a 
single line, metre gauge with riveted joints throughout. 

EN tc who has had to do with Government work will 
readily recognise the exact type from these brief data— 





scores of spans exactly alike being made every year for 


erection in one or other of the colonies’ type is 
simple, is fairly light and not extravag: metal, and is 
in many respects, to be commended. It has been u- 
ally evolved in the @ourse of years, and may be taken to 


represent fairly our present tendency in bridgework for 
new lines through a new country. A fuller criticism will 
be found in our previous articles, “ The Manufacturer’s 
View,” November 8th and 15th, to which the reader is 
referred. 

The writer was fortunate enough to be able, through 
the courtesy of the engineers of the line, to inspect two of 
these 100ft. spans, just erected, and before the rails and 
ballasting were laid, in a country lying near the 
equator. The wooden trestleing was still in its place 
under the main girders, and they were just ready for the 
lines to be laid. Native labour, for the reasons stated, 
had been used in the erection. The following is a 
copy of the notes made on the spot. 

“ Rivets (erection) very badly formed throughout. A 
perfect erection rivet not to be found in the whole 
structure. In detail :—End nearest B——. Riveting fair 
only in end plates and webs, diagonals fair with some 
cracked heads. In girder, on left-hand side looking 
towards B——, I count two hundred and thirty-nine (239) 
erection rivets with badly formed heads—either cracked, 
burnt, heads on one side, not properly welded, or ial 
heads. Other girders not counted, but in practically the 
same state. The worst rivets are in the tee-iron 
diagonals that come inside the top boom. This is really 
a very awkward place for riveting, and full advantage has 
been taken of this. Generally speaking, the best rivets 
are to be found in the end webs and in the boom joints. 
These are a fair class of riveting only—not good work. 
Girders only fairly straight. Rivets in rail-bearers to 
cross girders are fair only—not good work.” 

This is a heavy indictment of native labour—so 
serious that,so that memory alone should not be depended 
on, the above notes were written at the time. “A per- 
fect erection rivet was not to be found ;” that is,“ perfect” 
as understood by the inspectors who examine and pass 
the girders and work before they are sent out. Nothing 
but the most accurate workmanship is allowed to leave 
the manufacturers’ yard, and the rivets must be of full 
size and shape, and perfect heads in every way. There 
were erection rivets to be found in the structures that 
were not cracked or burnt admittedly, but in no case 
were these rivets of the right-sized heads. The whole of 
the rivets put in on site were, of course, hand riveted, 
and for this type of work a smaller head is generally 
accepted than would be the case if they were “ machine ” 
rivets; yet even this minimum was lessened. But these 
small heads were, for the sake of appearances, not 
counted as bad rivets, and only those obviously defective 
were included in the total of 239 counted in one 
girder. Roughly speaking, there are about 1000 rivets to 
be put in by hand in each girder, which gives a percentage 
of 24 thoroughly bad ones for every 100 driven. One 
can only characterise the erection work as being very 
badly performed. In some instances, notably those 
alluded to, where the tee iron diagonals come inside 
the top boom, there was no attempt to make a head 
on the rivet; they were simply left with the shank 
slightly turned over, or clinched in the way one 
clinches nails in timber. The most vital points in a 
structure thus become the weakest, and we do not 
hesitate to assert that the joints in these girders 
are not as strong by 50 per cent. as their designer 
intended them to be. Often is a girder tested in the 
girder yard when its joints are merely held by drifts; 
but never, even in such a place, are drifts placed in 
any position where tensile stress has to be met, but 
only used where shearing forces only come into play. 
And yet many of these erection rivets were very little 
better than drifts; indeed, many of the burnt ones 
were not nearly as good. What chance, then, has a 
girder erected under these conditions? It can only be 
described as being “ only fairly straight,” and yet it has 
not yet taken its load. They are supposed to be 
erected to a camber of 2}in. There was no trace of 
camber to be seen—that is, a regular one. The line of 
the top boom of all four girders was distinctly wavy. It 
would be interesting to see what line these booms take 
after, say, six months in service. 

Erection riveting is, of course, the only work left to be 
done on site, besides the erection in place. No cutting or 
fitting of any sort has to be done, and yet this little cannot 
be well done. The holes for field rivets are drilled when 
girders are erected in the home yard, and the inspector 
pays special attention to this. Proper rivets for use are 
sent out with the work, most particular care being taken 
to ensure that the right diameters and lengths are sent, 
these being especially checked by the inspector. So far 
as Government can, it insists that the most elaborate pre- 
cautions are taken to prevent error here—full lists of all 
rivets sent, with their numbers, plus 25 per cent. for 
spare, diameters and Jength, weight, and numbers in each 
bag, together with places intended for, having to be 
furnished by the maker for use in the Colony. Erection 
tracings are also sent clearly showing this also, and yet 
it was evident that wrong rivets had been used in many 
cases, there being quite a number of jin. diameter rivets 
used in jin. diameter holes. What this means with 
hand riveting will be readily judged by the theoretical 
as well as the practical man—the set of the girder after 
taking its load is bound to be very great. 

The writer does not wish it to be understood that these 
four girders were specially bad, nor does he pretend to 
be a judge of the standard of colonial erection work. It 
can only be said that dozens of bridges in use were also 
examined, with the result that no material difference 
could be discerned from that described, and that 
these bridges cited were not by any means an isolated 
example. So far as the writer knows to the contrary, 
this condition of affairs may be regarded out there as 
being a satisfactory one; at all events, no one seemed to 
be disturbed by it. A plain statement of what was 





found has been set down—the standard of coniparison 
being that of ordinary bridge erection at home. -- - 

One very galling feature is that such an abnormally 
high standard should be demanded for the home work, 
and such a low one be allowed to pass elsewhere. It is 
obvious to even the uninitiated that good strong work in 
one part is quite thrown away’ when weak-and shoddy 
work is put into another part; and that extra money 
paid in order to ensure the first is only wasted by the 
second. To go to such lengths as filing and chipping - 
ends of stiffeners, and filing and fitting ends‘of diagonals, 
and then to spoil everything by such after*treatment is - 
only -playing at work. It is admitted that there are 
more rivets in the joints than are really necessary theo- 
retically, presumably to guard against in some measure 
these risks, but it is submitted that no designer would, or 
could, so frame his structures as to meet the: as now 
cited. It is of no use having a multitude of inspectors 
at home if such work as this may be done abroad with 
impunity. 

Here; then, we see the direct influence of elimate on 
erection work. Had these same bridges been erected at 
home, it is safe to say that not 2 per cent. of the field 
rivets would have been bad. True, they would most 
likely have been driven b power oem rtable 
hydraulic or pneumatic plant; but had they n all 
hand riveted they would have been well done—there are 
too many keen eyes for bad work to pass muster, besides 
the fact of the English riveter being accustomed to turn off 
his work neatly has to be taken into consideration. Port- 
able power plant is not so plentiful, however, that it can 
always be found when a bridge is to be erected in the 
Colonies, and every bridge sent out has to be accom- 
panied by complete sets of hand-riveting tackle. For 
many considerations—chiefly that of expense—it is not 
feasible to send out men also to use that tackle, and any 
labour available out there has to be resorted to. Were 
white labour sent out, whilst there would certainly be a 
material gain in the character of the work done, it is 
questionable as to how the men would stand the great 
heat; climate is “dead against” manual white labour. 
For many reasons, then, local labour must be adopted, 
and with the results as here set forth. Climate, then, 
looms large when erection has to be considered, and we 
suggest that, this being the case, it would be advisable 
to consider how the difficulty may be met. 

This might be done in more ways than one. It would 
be possible to use small bolts instead of rivets, turning 
them to fit the holes. Government work is already 
thought so costly, that a proposal further to increase ex- 
penditure would not be likely to be very. favourably met 
in interested quarters, in addition to which there are 
many engineers who would decidedly object to the use of 
bolts in such positions. Their objections are too weighty 
to be lightly dismissed; and whilst bolts would in some 
cases undoubtedly do as well as rivets, yet who would be 
bold enough to wish to make flange joints by such a 
method? Yet, if bolts are to be used at all, they must be 
used throughout to be of any service. 

The next alternative is to remodel the design, 
so that small bolts may be suitable everywhere, 
or so radically to alter things that field zivens_hoeaae 
unnecessary altogether, or are brought te the 
minimum in quantity, and are so placed that much work 
is not demanded from them. The battle of the designs 
is not for us in this present paper, and we will refrain, 
therefore, from pushing the inquiry further, having said 
enough to show how the present system of riveting may 
be abused. It is, however, fairly obvious that if rivets 
are to be abandoned, in whole or part, as suggested, 
something must take their place, and this something 
must be bolts, failing any other known and equally appli- 
cable method. Bolts have many features to recommend 
them, chief among them being that very little skill is 
needed to insert them, and that more persons are likely 
to be aware when a nut is properly tight than they are 
when a rivet is well driven. 

May it not have been the early recognition of the forego- 
ing facts that has given such a distinctive style to American 
bridge building? Labour, at the time when railways first 
began to stretch over their continent, was exceedingly 
scarce, and, possibly, of none too good a quality when it 
was to be had. Amongst wide-awake people it would 
soon be seen that field rivets in the English style were a 
great drawback to the speedy and economical erection of 
bridge work, and wits would soon be at work to try and 
devise a method of overcoming this. Erection would 
often —as it still often does at home—exceed in 
cost the girder yard expenses for maki the 
structure; indeed, in some cases the erection. Sa 
would almost prevent the possibility of bridging cer- 
tain places if the projected line was ever to pay 
its way. It was imperative then to devise 5 a 
method as should render erection a very much simpler 
and less expensive process—many places could not be 
successfully “staged” as required for riveted joints, 
whilst present-day methods of dispensing with much of 
the timber trestleing then thought so necessary were 
unknown. It was not long before the pin type began to 
gain ground, and its obvious erection advantages soon 
brought it into almost general use, with the result that 
this is now almost universally known as the “ American” 
style of bridge building. To America certainly belong the 
honour of its development and its present position, and to 
it they owe their recent successes against English makers 
in the open market. 

At the period we are speaking of, when a bridge 
had to be erected perhaps a couple of thousand miles 
away from the girder yard that made it, conditions in 
America might fitly be compared to the conditions now 
obtaining between us and our Colonies. Skilled erection 
labour was not to be had at the site, except by sending 
special men from head-quarters, and this, of course, was 
a costly job. A type of bridge work was wanted which 
could readily be erected by comparatively unskilled 
labour, which could be erected in the minimum of time, 
and which incurred the least expenditure in staging, &c. 
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This is exactly what is now wanted in our Colonies. 
Evolution and development, aided by a precise knowledge 
of local requirements and possibilities, and a keen eye to 
finance, has produced for America a very satisfactory type. 
Were our own difficulties as well understood by the 
authorities, and the wreck that is made of the best work 
the country can do so soon as it leaves our shores pro- 
perly brought home to them, how long would it be before 
our own type was deemed capable of improvement ; 
possibly based on the -experience of others, possibly by 
the perfection of other methods not yet known to 
ordinary men—for the ways of Government are past 
finding out? A.W. F. 
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The Anthracite Coal Industry. By Perer Roserts, Ph.D. 
8vo., pp. 261. New York: The Macmillan Company. 
London: Macmillan and Co. 1901. Price 15s. net. 


Tue mining of anthracite in the north-eastern part of 
Pennsylvania is one of the oldest of the mineral indus- 
tries of the United States, the first tentative efforts at 
shipping the coal to market dating back to the year 
1807, but it was not until seven years later that the 
foundations of the trade were permanently established by 
Wurts Brothers, who, after purchasing all the land that 
could be got at prices ranging from 2s. to 12s. an acre, 
began operations near Scranton, and exhibited the pro- 
ducts in Philadelphia and New York. Two obstacles, 
however, stood in the way of success, the first being a 
prejudiced public, which looked with disfavour on hard 
coal that was diflicult to ignite, and therefore required first 
to be taught how to use it; and the second, and more import- 
ant, the absence of methods of transportation from the 
mines to the cities on the seaboard. This latter obstacle was 
not fairly met until the completion, in 1833, of the Delaware 
and Hudson Canal, which continued in use sixty-three 
years, when it was abandoned as unable to compete with 
the more efficacious method of railway transit, but the 
company still continues to own considerable interests in 
the district. Numerous other lines have since been 
developed whose lengths amount to several thousand 
miles, but these have, by a continuous process of 
absorption, been brought under the control of four prin- 
cipal companies, handling an output of 45 to 48 million 
tons per annum. The prejudices of the early consumers 
seem in some cases to have been somewhat vigorously 
manifested, as in the case of Colonel Shoemaker, who, 
hauling coal over 100 miles to Philadelphia, and giving 
most of it away, had to beat a hasty retreat, pursued by 
a writ charging him with being a knave and a scoundrel 
for having palmed “rocks” on the good Quaker people 
for coals. 

The anthracite region is one of comparatively small 
dimensions, being restricted to series of narrow folds, 
about 100 miles in length, on the eastern side of the 
Appalachian axis, with a maximum breadth of 5} miles, 
within which the coal seams are bent and contorted in a 
manner that renders mining a matter of consider- 
able difficulty and expense. These difficulties 
have been considerably enhanced by the reckless 
and improvident manner in which the earlier operations 
were carried on first in open workings, the coal in one 
instance being as much as 114ft. thick, and then by drifts 
and day levels, which were abandoned when the diffi- 
culties of working were greater than could be met by 
the resources at the command of the adventurers. At 
the present time, apart from some places where the coal 
is got in open work by tripping with the steam shovel, 
most of the product is obtained from deep mines opened 
by shafts to a maximum depth of 2000ft., the average 
being given at 400ft. Much of the best coal has, how- 
ever, been exhausted, and during the past ten years a 
large percentage of the coal has been mined from thin 
veins varying from 2ft. to 4ft. in thickness. Veins 
below 3ft. are, however, said not to be remunerative. 
The economic working conditions which form the sub- 
ject of the present volume, technical mining matters 
being only noticed to the extent necessary for developing 
the author's main argument, are of a very peculiar kind. 
The railways serving the district seem to have multiplied 
beyond the actual requirements of the mines, with the 
result of irregular competition, varied by periods of 
agreements for graduated and restricted production, 
which for the most part have not been strictly observed, 
and from an early date it has been the practice to secure 
control of sufficient tonnage, either by purchasing at 
fixed prices from the colliery or at a proportion of the 
price realised at the end of ‘the railway lead, less the 
royalty, the freehold of the lands being mostly in the 
hands of the railway companies, who in several cases work 
the mines themselves by subsidiary companies, if we 
understand the author correctly. The latest develop- 
ment, however, is the formation of a syndicate by the 
financiering of Mr. J. P. Morgan, which, by consolidating 
the interests of the more important railway companies, 
had in January, 1901, obtained control of nearly 80 per 
cent. of the total contents of the coalfields. This trans- 
action does not seem to have passed unchallenged. Ina 
suit to restrain the trustees and directors of the Erie 
Railroad from buying the Pennsylvania Coal Company's 
mines and plant, with some railways, the plaintiffs 
alleged that Mr. Morgan paid 27,000,000 dols. for the 
property, and sold it at an advance of 9,600,000 dols. 
This, however, was said, in reply, to be only 2,800,000 dols., 
which was held to be a fair commercial profit, being less 
than 9 per cent. on the deal. Under the new arrange- 
ment the price paid to the miners for coal taken at the 
pit bank is 65 per cent. of that realised at “ tidewater.” 

_A large portion of the work is devoted to the con- 
sideration of wages and other conditions affecting the 
working miners, and these, for the most part, are suscep- 
tible of considerable improvement. The district suffers 
from a plethora of hands, there being 140,000 miners in 
the coalfields, which is about 20,000 in excess of the 








actual requirements. Great changes have also taken 
place through the influx of foreigners. Thirty years ago 
the miners were chiefly English, Irish, and Scotch, Welsh, 
and German, but now they are largely supplemented by 
Poles, Ruthenians, Magyars, Lithuanians, Slovacks, 
Czechs, Italians, and Swiss. From 25 to 80 per cent. of 
the working strength, or from 30,000 to 35,000 in all, is of 
“Sclavonic ” nationality. This is apart from boys work- 
ing in the breakers, who form about 13 per cent. of the 
whole working force. In some respects this class of 
workmen is found to be advantageous, as being more 
amenable to discipline as working hands than Anglo- 
Saxons or Germans; but the events of the last great 
strike have developed unsuspected powers of combination, 
together with a readiness to resort to the use of fire-arms, 
and other violent measures in labour troubles which are 
decidedly dangerous. One of the worst features of the 
whole of the surroundings of the miners is the excessive use 
of the truck system, both by stores and the sale of pow ler 
to the miners at exorbitant rates, the minimum profits on 
the latter system being about 50 per cent., and ranging up 
to 175 to 200 percent. The price seems to have been reduced 
mainly under the pressure of strikes. Much has been 
done of late years towards the improvement of the 
miners’ condition by legislation in the direction of inspec- 
tion, examination, the control of stores, &c., but these 
measures have not met with much respect, as the author 
seems to say that more may be obtained from the bene- 
ficent despotism of Mr. Morgan's syndicate, tempered by 
the countervailing action of a strong miners’ union, than 
by all the legislators of Harrisburg. The subject 
is not, however, exhausted, as we are promised a second 
volume dealing with the social and moral conditions 
prevailing in the same region, which we doubt not will 
meet with an equally favourable reception to that which 
we venture to predict for the present work. 





Production et Distribution de UVEnergie pour la Traction 
Electrique. By Henry Martin. 750 pages; 870 illustra- 
tions. Paris: Ch. Béranger. 1902. Price 25f. 

Ir has been a very common idea in this country that the 

bulk of French technical literature is occupied far too 

much with theoretical and mathematical developments 
to be of great value in the practical guidance of engineers. 

The same idea prevails as regards Italian technical books. 

In respect of machine and electrical construction we fear 

that there is only too much justification for this criticism, 

although some of the best treatises on gas engines have 
appeared originally in the French language. In almost 
all departments of civil engineering, however, in all that 
has to do with road and railway construction, with the 
making of canals and water supplies and bridges, the 
literature of France—and, in a less degree, that of Italy 

—reflects the brilliance of the genius of the civil 

engineers of these countries and tae excellence of their 

workmanship in these classes of structure. 

Mr. Henry Martin’s work upon electric traction is a 
specimen of the best type of this French literature. We 
do not think any book so good as this has yet been pub- 
lished on the subject in America, England, or Germany ; 
none so simple and concise in its style and manner of 
treatment, so thoroughly useful and practical, so well- 
informed in regard to the most recent practice. 

Here and there we find in it mathematical treatments 
of certain unavoidable problems, and these sections are 
the weakest in the work, because they are characterised 
by that extraordinarily useless diffuseness and hyper- 
rational devotion to formality and formulary that is the 
prevailing vice of the French engineer in his scientific 
and didactic pose. But these parts form happily a very 
small fraction of the whole. The bulk of the book is 
devoted to short condensed description of details of con- 
struction, accompanied by a running commentary of 
unusually intelligent and instructive criticism. This 
description is assisted by a great mass of illustration. 
The figures are to small scale, and few of them could 
pretend to the character of working drawings; but they 
are excellently clear in drawing and in printing, and they 
are always chosen so as to display unmistakeably the 
leading important features of the design. The author is 
not too eclectic; we find, impartially illustrated, in re- 
spect of track and car equipment, almost every variety 
of design which has been tested by practical use. Yet 
the series of illustrations has a character as remote as 
possible from that of the advertisement catalogue, a 
character so prominently apparent in many preten- 
tious English and American “technical” manuals. In 
Mr. Martin’s book one cannot find a single illustration 
whose clear purpose is not to elucidate the accompany- 
ing text, nor one which is not fitted into its right place 
to effect this purpose. 

After two short chapters upon the calculation of the 
horse-power required on a proposed tram line, and upon 
the choice of “ unit” powers in the central station genera- 
tors, there comes an excellent section upon boilers. This, 
of course, does not give details of boiler construction 
such as are needed by the boiler maker, but it discusses the 
utility of all the leading forms of boiler, the manner of 
grouping them, and the methods of stoking, &c., in just 
the way useful to a central station engineer. It does so 
by describing and illustrating the actual arrangements in 
a large number of stations, chiefly, but not exclusively, 
continental. The same procedure is followed in the 
succeeding sections devoted to steam and gas engines, 
the information given, and the criticisms here also 
showing the same shrewd, practical intelligence. 
Justice is done to the “high-speed” vertical engine, 
but the modern tendency to prefer horizontal engines 
with high-class valve gear is fully recognised. The 
craze for high rotative speed was never carried so 
far elsewhere as it has been in England. Steam 
turbines receive due attention, the usual photograph, 
from a misty distance, of Parsons’ being naturally 
all the illustration of this turbine that is available. A 
well-merited expression of satisfaction with the perform- 
ance of the Laval turbine, under certain favouring 


conditions, appears here. Gas engines are divided into 
those using water gas and those using “ poor” gas, and 
have their more recent successful work at Lausanne 
Zurich, Cassel, and elsewhere, fully reported upon in an 
ample and very interesting chapter. Considerable space 
is also devoted to water turbine central stations, in which 
the information is also well up to date. ~ 

The construction of dynamos is passed over very 
shortly, no descriptions at all being given of alternators ; 
but much attention is paid to their accessories, to the 
arrangement of switchboards, to the practical running 
and maintenance of dynamos, and the causes of derange. 
ment. The chapter on accumulator batteries is good, 
but somewhat meagre, considering the much greater use 
that is made of these on the Continent than in England 
and America. As this is at present one of the most 
marked differences between our and continental practice, 
this meagreness is regrettable from the point of view of 
the English reader. The subject of sub-stations and 
transformers is also treated more shortly than one might 
desire. A useful short chapter is devoted to accidents in 
the station and in the street, and to the proper means of 
avoiding and of remedying them. A section devoted to 
central station cost is interesting as showing the results 
of French experience. It might be usefully amplified 
considerably. 

The second part opens with calculations of feeder 
sections, which are certainly cumbrous to the point of 
frivolity in the indulgence in unnecessary figures, and 
proceeds with a capital description of details of feeder 
construction. Part III. is devoted to the construction of 
overhead lines. It is very complete and detailed, the 
very numerous illustrations of every form of post, of 
suspension, of crossings and points, of trolleys, and bow. 
collectors—* archet” in French or “ biegel” in German-— 
being both interesting and admirable. The great amount 
of inventive effort that has been applied in America and 
elsewhere towards the improvement of the trolley action 
by innumerable modifications of form proves that this is 
one of the weakest points in electric traction. The important 
subject of lightning conductors is carefully explained by 
describing the construction and action of six kinds 
operating on six different principles. The horn lightning 
arrester, or as it is termed in French, “parafoudre 4 
cornes divergentes,” and in German * hornblitzableiter,” 
which is now so much in favour, is of use only for alter. 
nate current, and it does not act satisfactorily with any 
normal line tension less than 1000 volts. It is effective 
up to, and above, 20,000 volts line tension. 

The author's estimate of the cost of erecting in I’rance 
an overhead line, apart from that of the road surface, of 
the generating station, and of rolling stock, is from 8000f. 
to 11,000f. per kilometre of single wire carried on 
bracketed posts. This cost rises to 14,000f. to 18,000f, 
if posts and transverse suspension wires be used; and if 
the line be mounted with two overhead wires there is to 
be added from 3000f. to 6000f., according as a single 
or double row of supports be used. He, however, 
recommends the addition of 50 per cent. to these costs to 
cover the extra costs of curves and points and general 
contingencies. 

An interesting short chapter gives an account of a 
recent effort to solve the problem of overhead-line 
electric traction of automobiles on common roads without 
rails. It is the patent of M. Lombard-Gérin, and was to 
be seen at the 1900 Paris Exhibition applied to an omni- 
bus that ran round the Lac Daumesnil at Vincennes. 
Upon two parallel overhead wires runs a suspended 
trolley, carrying a small 3-phase induction motor which 
propels the trolley along the line by friction gear. The 
trolley runs ahead of the omnibus, which latter is con- 
nected to it by a perfectly slack flexible cable unstressed 
except by its own slight weight. The trolley speed auto- 
matically adjusts itself to that of the omnibus, being 
speeded to run somewhat faster than the omnibus. The 
overhead lines and the omnibus motor are for continuous 
current; but this main motor sends back to the trolley 
motor a small three-phase current. The flexible cable thus 
carries two wires for the supply and return of the main 
working continuous current, and also three small wires 
for the three-phase trolley motor current, as well as a 
sixth small wire to operate a magnetic brake upon the 
trolley. The trolley, although largely built of aluminium, 
weighs about 80]b., and until this weight is very much 
reduced we hardly see much practical prospect of ex- 
tended adoption of the system. 

The next portion of the book is devoted to third-rail 
conduction. The same character is maintained in this 
part, but it is shorter than is due to the importance of 
the subject. The only current collector here illustrated 
is that which was at first used on our “ twopenny tube,” 
and a spring modification of it. The author seems 
happily unconscious of the huge masses of cast iron that 
are tugged, flapping and thumping along under the motor 
cars upon other English electric railways, relics 
borrowed from German medievalism which have long 
since passed out of the ken of modern German design. 

Conduit systems are next described, but again rather 
too much in outline. The Blackpool, the Waller-Man- 
ville, the Buda Pesth, the New York Love, the Washing- 
ton Connett, the Berlin Siemens, and the Thomson- 
Houston as used on the Bastille-Charenton and on the 
Lyons and Bordeaux lines, are illustrated all fairly well, 
and the last very fully. 

Next a lengthy section covering ninety pages treats ol 
various surface contact-stud constructions. The atten- 
tion paid to these systems by an author of so much 
strong practical common sense as M. Henry Martin 
argues greater importance than they are yet believed 
to possess by English engineers. An historical résumé of 
oo unsuccessful attempts is given, and will be found 
| both interesting and instructive reading. Then follow 
fully-detailed descriptions of the Claret-Vuilleumier, the 
| Vedovelli, the Schuckert, the Diatto, the Dolter, the 
| Potter, the Westinghouse, and the Stobrawa systems. 
Of these the Diatto, the Dolter, and the Westinghouse in 
its earlier form, have moving parts (of the commutator) 
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situated under the track. 


The other systems, while | unexpected quantity of work. 


If the master, not 


avoiding this paramount inconvenience, have rela-| knowing, but believing that his men are working near 


tive advantages and disadvantages which are well 
worthy of careful study. Unfortunately, M. Martin 
describes only that form of the Schuckert design 
which was abandoned some time ago in favour of 
» much simpler and more trustworthy arrangement, 
<o that his criticism, directed chiefly to the complexity of 
the electrical connections, is out of date. The newer 
system was described at length recently in the pages of 
Tur ENGINEER—See pages 423, 445, and 472, in the issues 
of October 25th, and November 1st and 8th, 1901. 

The fifth part of M. Martin’s excellent treatises deals 
with rail banding, and the information it supplies is very 
complete, and shows thorough study of this vexed and 
important question. : 

The book finishes with a sixth part, 70 pages long, 
detailing the governmental regulations under which 
electric work is done in France. 

The whole is to be commended as being, although not 
complete in every respect, still decidedly the treatise most 
useful to tramway engineers that has yet been written. 





THE PREMIUM SYSTEM. 
No, IL 


ALtHouGH there can be no question that, in various | 


forms, the premium system of rewarding labour had been 
in use for many years previously, the formation of the crude 
elements into a definite system and its application on a 
large scale are due to Mr. F. A. Halsey, an American 


engineer whose name is well known in this country.” | 
His scheme in its original form was first put into | 


operation at the works of the Canadian Rand Drill 
Company of Sherbrooke in 1890, and in the following 


year he read a paper before the American Society of | 


Mechanical Engineers in which the system was outlined, 
and the effects of its introduction into the Sherbrooke 
Works discussed. Some eight years later, when several 
other works had taken it up, Mr. Halsey re-opened the 
subject in the American Machinist. From these sources 
of information we have prepared the following account :— 

“A moment’s reflection will show,” says Mr. Halsey, 
“that while the employé desires high wages per day the 
employer desires, and if he is to live, must have low 
wages per untt of product.” The object of the premium 
system is to harmonise these apparently conflicting in- 
terests. This it does by providing that the workman 


shall only get his increase of pay when he has accom- | 


plished the necessary increase of output, or,in other words, 
by basing the increase of pay on the increase of production. 
“The workman is paid by the day, and is expected to 
produce a minimum amount of work for his day wage. 
But for any excess of output beyond that minimum he 
receives a premium, the amount of the premium being 
based on the excess and being less per unit of product 
than the old wages cost.” Mr. Halsey’s plan was to pay 


a certain fixed premium per hour saved. The premium | 


does not appear to have been the same for all men or for 
all operations. 
simplicity, but it is open to the defect that in exaggerated 
cases the workman might earn so much as to tempt the 
master to cut, a temptation which, as Mr. Halsey 
rightly emphasises, must be given way to on no-account, 
for if once cutting takes place, the ills of piecework 
are brought about and the virtue of the premium system 
is lost. We shall return to this point later. Let us now 
quote from the “ Proceedings " of the American Society of 
Mechanical Engineers a table which shows very clearly 
Mr. Halsey’s system in a nutshell :— 


1. 2. 3. 4, 5. 
Tine Day wages Premium Total cost Workman ~ 
consumed, per earned of work. ne Ene 
Hours. Piece. perpiece. Col. 2 + col. & CPO ny, 
cols. dols, dols. dols. 
0 3-00 0-00 3-00 30 
” 2-70 10 2-80 311 
8 2-40 “20 2-60 +325 
i 2-10 30 2-40 +343 
° 1-80 “40 2-20 -366 
5 1-50 “50 2-00 -400 


The first line of this table represents the conditions as | 
they would be under the ordinary day wage system, no | 
In the succeeding lines | 


premium having been earned. 
are shown the effects both from the employer's and the 
workman's point of view, of paying the man a regular 
premium of 10 cents for every hour by which he is able 
to execute the work under the standard ten hours. 


in the six cases tabulated. The advantage to the work- 
man and employer is shown in the last two columns. 


By halving the original time the cost per piece has been | 


reduced from three dollars to two, and the workman’s 
earnings have risen from 80 cents to 40 cents. The con- 
ditions laid down as an axiom that the master wants 


cheaper production and the workman wants higher wages, | 


are evidently fulfilled. They both get what they want. 
The rate of premium in this case is 10 cents per 
hour. But that figure is taken only for convenience. 
Mr. Halsey does not prescribe any particular pre- 
mium as being more suitable than any other, but 
he is strongly opposed to starting with high pre- 
miums. He sees the principal danger to the success 
of the plan to lie in the disposition on the part of the 
employer to be too liberal. If our readers will turn back 
to our first article they will see from the little table there 
given wherein the danger lies. It is in the capacity of 
the workmen under sufficient inducement to do an 





* Mr. Halsey has quite recently, in our contemporary the American 
Machinist, asserted the priority and universality of his system in the 
form of a patent “claim.” ‘I claim,” he ites, “a _ of paying for 


labour in which the gains due to increased production by a workman are 
divided between the workman and his employer.” Such a claim, it is 
evident, involves a master patent, were a patent for such a plan possible, 
and it will be seen that, whatever modifications the system may undergo, 
the basis of it is ultimately the division between the master and the man 
of the gain due to increased effort on the part of the latter, { 








‘the plan was adopted—a completely organised piece- 


| absolutely no question that no action would be more dis- 





The system in this form has the merit of | 





, the general successful average appears to be that the 
workman should receive one-third of the value of the 
1€ | saving effected. Mr. Halsey suggests that “a practical 
; , L We | way of looking at the matter is to assume the output to 
ure to assume that the same piece of work is being done | 


| how much the shop can afford to raise pay to secure such 


| removes it from the region of the abstract and makes it 





| the limit, offers a high premium for increased effort, he 


may, and very probably will, find that the workmen are 
able to earn far more than he anticipated. Human nature, 
as Mr. Halsey says, then asserts itself; he decides to 
lower the rate, and by so doing loses the confidence of the 
workpeople and undermines the system. It is only in | 
exceptional cases that a high premium should be ventured | 
upon—in such cases, for example, where a long record | 
of repetition work and a long experience of well organised 
piecework have given the employers an absolutely 
accurate knowledge of the capacity of their men and 
machines. Then, and then only, may it be advisable to 
offer premiums up to as much as 50 per cent. of the 
savings. One such case, that of the Newton Machine Tool 
Works, is quoted by Mr. Halsey. Of this he writes :—“ Mr. 
Newton justifies this high rate—50 per cent.—by a very 
broad-gauge view of the matter. He does not consider the 
chief gain to himself to iie in the reduced wages per 
piece, but rather in the increased output obtained, where- 
by he is saved from constantly sinking additional capital 
in plant to the extent he would otherwise have to do. 
It should, however, be said further, that the Newton 
Works were already on a highly efficient basis before 


work system having been in use there for years. In the 
average shop, changing from the go-as-you-please day's 
work plan to the premium plan, I do not believe that such 
rates could last.” We believe our readers who have had 
practical experience of works management will agree 
with us that these views are quite sound. There can be 





proper use of the Premium Plan involves no little care 
and intelligence on the part of the staff. “I am fully 
convinced,” writes Mr. Halsey, “that the system puts a 
sharper test on the capacity of the management than it 
does on that of the workmen, and this fact will deter- 
mine the limits of its application. It will, in all proba- 
bility for many years to come, offer a commanding 
advantage to the works which are managed in a broad- 
gauge spirit. The narrow-minded manager—the one 
who considers low-priced labour and cheap labour as 
synonymous, who cannot grasp the idea that the large out- 
put is the cheap output, and who considers driving better 
than leading—will only make a mess of it, and had better 
let it alone.” Nothing can be added to this state- 
ment, and it needs no comment. With regard to the 
other side, we must also quote from Mr. Halsey in sup- 
port of the views we expressed last week. 

“In no case yet where the plan has been tried have 
the workmen received it with any other feeling than that 
of suspicion and distrust. They uniformly confound it 
with piecework, to which they have deep-rooted objec- 
tions, and on this account any proprietor or super- 
intendent adopting it must expect some discouragement 


at the start. Even from this point of view the 
system has decided advantages, in that it does 


not involve compulsion. It is not a thing to be 
crammed down anyone's throat, but is an offer simply, 
and while it will ordinarily be looked upon with distrust, 
a few will try it; and the potency of increased pay will 
make missionaries of them to convert the others.” 

In conclusion of the present article we reproduce the 
form of workmen's time card recommended by Mr. 
Halsey :— 









































TIME TICKET. 
Name of Part. No. of Picees......... 
Ope rativit Workman.. 
Hovrs. 
Date | 7 74 8 8 9 9-10 104 11 114 12 125 1 15 2 2 3 3h 4 48 5 5h 6 Overtime, 
| | | | | 
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ia | | 
ae | | 
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tasteful to the men, and more likely to lead to the very trou- 
bles it is looked upon to avoid, than the cutting of the rates. | 
Mr. George Barnes, in a letter discussing the premium 


| plan, as employed at the Bethlehem Steel Works, which we 


shall publish dJater, calls our attention to an almost 
identical point. He says that the men foresee a danger of 
the masters finding out, by the inducement of a premium, 
what a workman can do as an ultimate effort, and then | 
deserting the premium plan, returning to day wages, and | 
expecting the same output. Whilst we do not believe 
for a moment that an employer of any importance would 
prostitute a good system to such base ends, we must | 
accentuate the fact that cutting the rates, quite possible | 
to be done honestly from an original error in fixing them, ; 
is only one stage less objectionable. It is tantamount to | 
limiting the amount a workman will be allowed to earn, 
and is therefore open to the objections urged against 


piecework. 


Enough stress has been laid upon this point to put those 


| who may be considering the introduction of the premium 


system into their works on their guard. The alternative 
course is to offer a generous time allowance and to keep 
the premium within such limits that there may never be 
any temptation to reduce it. The exact amount, depend- 
ing on many conditions, cannot be decided off-hand, but 


be doubled, as the extreme possible, and then to decide 


an increase.” “It is not,” he continues, “to be expected 
that any such increase will be made, save in a few excep- 
tional cases; but this method of looking at the question 


strictly concrete.” As a general scheme this plan has 
much to commend it, but in shops which have already 
employed piecework and have kept intelligent records it 
should not be impossible to arrive at a suitable premium 
in a more rational way. In any case, it is to be observed 
that the error should be made on the small side with the | 
premium and on the Jarge side with the time limit. If, | 
after a time, the premium is not found to be sufficiently 
large to reward the workman for his increased energy it 
may be raised with good effect. But it is evident that 
there is the danger of the men playing for a rise, and 
there can, to our minds, be no doubt that a little extra 
pains in deciding on the premium in the first place will 
be amply repaid. It must be borne in mind that no 
matter what the premium paid, increased earnings by the 
men mean a decrease in the cost of the article produced. 
The object of those whose duty it is to fix the rate must 
be to strike such a happy medium that the men may find | 
it worth their while to do their best, and the masters | 
may get their product as cheap as possible. | 

It will be seen from these considerations that the | 








On the back of this ticket is written :—“ According to 
previous experience, this work should require 
hours. If completed in less time than that, a premium 
of cents will be paid for each hour saved.” 

This ticket is issued by the foreman, the blanks at the 
top being filled in by him. If desired as a check, he 
punches a hole on the line indicating the hour when the 
work is given out, repeating the same when the work and 
ticket are returned. The ticket provides for several days’ 


| work, and is not returned until the work is completed, 


when it contains a record of the entire job. When it is 
returned, a comparison of the back with the front shows 
the premium earned, which is then entered in a special 
book. The premium is paid to the workman with his 
wages on each pay-day. 





GEORGE P. THOMSON. 


THE death took place at Bearsden, near Glasgow, on the 
18th inst., of Mr. George P. Thomson, formerly of the well- 
know Clydebank shipbuilding firm of J. and G. Thomson, now 
John Brown and Co., Limited. Mr. Thomson, who was in 
his fifty-fifth year, was the son of Mr. George Thomson, who, 
with his brother James, founded the engineering business in 
1845, and the shipbuilding in 1851—the former at Finnie 
ston, on the north, and the latter at Govan, on the south bank 
of the Clyde. James Thomson the elder died in 1866, and 
his brother George thereafter carried on the business with the 
assistance of his son James and his second son George, just 
deceased. James, it may be stated, is now the representative 
in London of the Clyde Shipbuilding Company, of Port 
Glasgow. The increase of business, and the demand made by 
the Clyde Trustees for enlarged dock accommodation, in course 
of time forced the Thomson fiim to remove to Clydebank, 
about eight miles below Glasgow. When the firm began to 
lay out their extensive premises on the present site, there was 
neither house nor railway accommodation, and the difficulties 
were not easily surmountable. It must, in fact, have been 
determined courage and energy that in a short time not only 
formed a large establishment, but created the town of Clyde- 
bank and formed a railway. Under the management of James 
and George Thomson the Clydebank yard took rank in the 
very forefront of the world’s shipbuilding establishments, and 
even as a matter of sentiment, the wiping out of the name of 
Thomson from the roll of Clyde builders was regretted by 
many. 











Gtascow UNIVERSITY ENGINEERING SocieTy.—A meeting of 
the above-named Society was held on Thursday, January 23rd, 
Professor Barr occupying the chair. A paper was read by Mr. 
J. R. Sharman, M.1.C.E., on ‘Modern Steam Boilers.” Mr. 
Sharman treated specially of the development, use, and advan- 
tages of the water-tube boiler. The lecture was illustrated by 
working and sectional models of the Stirling water-tube boiler, 
and by lantern slides. On Saturday, January 25th, the members 
yisited the works of G, and J. Weir, Limited, Cathcart. 


106 


Jan. 31, 1902 


en 





ni ee 


THE VULCAN FOUNDRY OLD AND NEW 











VULCAN FOUNDRY abour 1840 
(From an old Print ). 


~ VULCAN FOUNDRY in 1901 
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THE VULCAN FOUNDRY, NEWTON-LE-. | print and the other froma modern photograph, wi!l serve | her first voyage she was wrecked off Lambay Island, near 


WILLOWS. 


| to supply some idea of how great the change has been. | Dublin, with Captain Noble and 450 souls, the captain 
| _ The works were founded on the initiative of Mr. Charles | alone escaping. So terrible a catastrophe naturally 


We hold the opinion that the Vulcan Foundry, New- | Tayleur. Concerning the early history of this gentleman | invited a weird story told at the time of how that Captain 
ton-le- Willows, is historically among the most interesting we do not possess any information. To him, however, | Noble predicted the evi! event by falling down the hold 


engineering works in England. Although not the first | belongs the credit of being the first to build an iron sea- 
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BLOCK PLANS SHOWING THE DEVELOPMENT OF THE WORKS 


locomotives, yet very nearly the first were made there; | going ship. The precise date we do not know. It 
and the man by whom it was established played a most | was, however, about 1852. This was a tea clipper 
important part in the promotion of ocean transport. ' built at Warrington, and was named Tayleur. She 
Various great establish- 
ments in which locomo- 
tives were built . have 
migrated, but the Vulcan 
Foundry remains and Qn 
flourishes, and its history eae — of Feet Sea, ; 
is concerned not alone < = ag . . 
with ships and locomo- 
tives, but with another 
great triumph of engineer- 
ing, the Britannia Bridge. 
The word “Foundry” 
is a misnomer; at all 
events, it has lost its 
original significance. 
There is a foundry, it 
is true, but it is only 
part of a large establish- 
ment in which locomo- 
tive engines are built. 
The place is situated in a 
pleasant country, not far 
from Warrington. In- 
deed, when the wind 
blows from one point 
Newton-le-Willows holds 
that it is altogether too 
close. The place is still 
surrounded by open coun- 
try, although a village is 
close at hand, and the 
rail runs so close that a Se eS 
short siding suffices to 
establish communication 
between the Vulcan Foun- 
dry and all the great 
neighbouring centres of 
the coal and steel indus- i 
tries. The works have un- | 
dergone several changes 
and developments. The 
enlarging and re-building 
and extending of many of 
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Fields, Vulcan property, Available for further 
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of the ship when she was being built ; but other rumours, 


more sinister, whispered that an evil spirit ran the ship 
on a shoal to favour the Carpent2rs’ Society, who looked 
askance at the substitution of iron for England’s tradi- 


tional floating wall of 
oaken vessels. Nothing 
daunted, Tayleur built 
more tea clippers, the 
Startled Fawn, Liver- 
poolania, Sarah Palmer, 
and Sarah Sands — we 
believe that this was the 
Sarah Sands, which al- 
though burned out, was 
brought safely into har- 
bour, some thirty-five or 
forty years ago—follow- 
ing in close succession. 
The precise date of the 
construction of the ori- 
ginal Vulcan Foundry we 
cannot give; according 
to one authority it was 
1880, according to another 
1882. Probably the build- 
ings were commenced in 
the first-named year, and 
finished the year later. 
Mr. Charles Tayleur re- 
moved the works from 
Warrington to Newton- 
le-Willows some time be- 
tween the two years 
named, and went into 
partnership with George 
Stephenson and his son 
Robert. Both these gen- 
tlemen withdrew when 
Robert was appointed 
engineer-in-chief to the 
London and Birmingham 
Railway. Ata subsequent 
period the works were 
carried on by Mr. Charles 
Tayleur, jun., until his 
health failed, and then by 
Mr. Henry T. Tayleur, 





the shops has gone on for some time, and is still, under | was launched in 22ft. water at Bank Quay building yard, | Mr. Loan at this period being works manager, and Mr. 
the energetic management of Mr. Collingwood, in pro- | within a few yards of the site of the present London and | Kirtley, late locomotive superintendent of the Midland 
gress. The two views which we give, the one from an old | North-Western Railway station at Warrington. But on! Railway, was in charge of the shop engine, and a story 
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goes that in his eagerness to get as much out of it as | yard occupy about ten acres. The Vulcan village is built | 
he could, one day he burst the cylinder, when Mr. Loan | on one corner, and tenanted by the employés, the | 
had the pieces carefully put in their places, then with | managers also living on the property, Mr. Collingwood 
cement and hoop iron bands it was made all right, and | Occupying a fine old house built by Mr. Dubs. . Wise 
continued to be used for some time afterwards. Mr. Loan | forethought on the part of the original owners in pro- 
was succeeded by Mr. Woods. About the year 1842 Mr. | viding the present means of extension on their own 
Dupre was taken into partnership, when he introduced | inalienable freehold has been seized as an opportunity by 
Mr. Dubs, whose firm is now of Glasgow, as the works | the equal wisdom of the present owners in pursuing a 
Mr. Edward Tayleur joined the firm in May, | policy of gradual development, which, as the result of 
In 1847 Mr. George | nine years’ steady improvement in methods and the intro- 

| 


manager. - - R, 
1843, and Mr. Dupre‘left in 1845, 


increasing its output to the present respectable figure of 
about 100 locomotives per annum, half of which are sent 
abroad, the remainder being for home railways. It is 
satisfactory to add that this firm now employs nearly 
three times the number of men it did ten years ago. 
Locomotives of every type of gauge, ranging from 
lft. 6in. up to 7ft., have been built here, among them 
many types of Fairlie engines, one of the more recent 
being for the Burma State Railways, we shall describe in 
an early impression. 

The plans of the works which we give on page 106 show 


| the general arrangement of the various shops. Before pro- 





PATTERN SHOP, VULCAN FOUNDRY 


| scheme followed in their arrangement. 


| outside and between departments. 


| similar establishments. 


| the departments. 


| kilowatts, and one of 88 kilowatts. 
| mostly run along the walls of the shops, and are readily 


| ceeding with a more detailed description of the different 


departments, attention may be drawn to the general 
The object aimed 
at has been to facilitate transport of material both from 
To this end the 
familiar “sorting gridiron” of a goods yard has been 
taken as a model, with the result that any wagon in any 
part of the works is at once accessible, and there is none 
of the delay caused by congested roads so often found in 
Materials by rail are weighed on 
arrival, and the whole shunt is then run to the head of 


| the gridiron, whence each wagon can be at once run to 
its own shop. Empty wagons, and those not wanted at 


once, are stored on the sidings shown until required. All 
coal is taken directly to its work, either to the boilers or 
gas-producers. In addition to the railways, there is a 


| complete system of narrow-gauge tramways throughout 


the works, which, as all the shops are of one storey, and 
fully provided with overhead power cranes, gives every 
facility for rapid transport of material in and between 
In addition to the shop cranes, the 
works shunting engine is fitted with a 4-ton steam 
crane. Material not immediately wanted is taken to the 


| material stores, and there stored by overhead travelling 
| cranes. 


It will be noticed that ample room has been left 
for extension in all the newer shops, the ends of which 
are, for the present, only temporarily closed in. 

Steam is generated for all departments except the forge 


| in five Lancashire boilers, working at 120lb. per square 


inch, fired with slack. These drive two large compound 


| engines in the machine shops, and the electric generating 


engines, all of which are close to the boilers. The 
electric system is that of continuous-current generators 
on the two-wire system, at a pressure of 220 volts. At 
present two sets are installed, one with an output of 175 
The cables are 


accessible. The shafting in those shops which are far 


| from the boilers is electrically driven and, as far as pos- 


sible, divided into sections, and practically every crane 


| in the works is similarly operated. The power-generating 


| plant is thus centralised, and whenever electric driving 


duction of the best modern machinery, places this oldest 
of firms on equal terms with the newest locomotive 
builders of the world, with the ‘additional advantage of 
proved methods and capabilities. 

We illustrate on page 108 a number of locomotives, our 
engraving being reduced from a drawing at the works. 
Vulcan engines Nos. 1 and 2, Tayleur and Stephenson, 
were built in 1833 for Mr. Hargreaves, of Bolton. The 
cylinders were llin. by,16in. the wheels 4ft. 8in., four 
wheels coupled. Vulcan No. 3, called Vulcan, was built 


Samuel Sanderson entered into partnership with Mr. 
Charles Tayleur and Mr. Edward Tayleur, when the 
Bank Quay Foundry was started for gun, shot, and shell- 
making, shipbuilding, and heavy castings. 

About the year 1850 Mr. Sanderson retired from part- 
nership, then Mr. Chas. Heathcote took charge of the 
Bank Quay Foundry, and in 1854 Mr. Chas. Tayleur, 
sen., died, and shortly after Mr. Heathcote died. Mr. 
Dubs left the Vulean Foundry about the end of 1854. 
Mr. Edward Tayleur being left alone, closed the Bank 
Quay Works, and about this time Mr. Ellis became the | 
works manager, and stayed till shortly before the concern 
was made into a limited company in 1864, under the 
charge of Mr. Gooch, managing director. 

Before concluding our brief sketch of the general 
history of the place, it is well to say a word about the 
work done at the Bank Quay Works for the Britannia 
Bridge, which still maintains railway communication 
between the mainland and the island of Anglesea across 
the Menai Straits. It will be remembered that the 
bridge consists of great tubes, through which the trains 
run. These tubes were constructed .on staging on the 
hanks of the Straits, floated down to:the piers on barges, 
and thence lifted up to their places by means of a pair of 
huge hydraulic presses, one at each end. These presses 
stood on the piers on girders spanning channels or grooves 
in the faces of the piers. From a crosshead on top of 
the press ram descended flat link chains. The links 
were 6ft. long between the pin-hole centres. The ram 
was dropped, the chains secured to the end of the 
girders, pumping commenced, and the great tube wes 
raised 6ft. There it was held, partly by. packing, partly 
by locking the chains. . The ram was dropped, one set of 
links taken out, the crosshead again secured, andthe 
tube pumped up another 6ft., and soon. The interns] 
diameter of the cylinder was 22in., the external dianieter, » 
42in.; total length, 9ft. 14in. Twenty-two tons of-metal 
were used to cast the cylinders, the “git” and feeding’ “ 
taking 2} tons. The maximum weight supported by the: : 
pair of beams, 17ft. long, on which the press rested, was’ |: 
1177 tons. The greatest weight lifted was 1144 tons. | 
The pressure was a little under four tons per square inch. 
The quantity of water used for each 6ft. lift was 
$1} gallons. Various exciting experiences are recorded, 
but we cannot give them here. The big hydraulic presses 
were made at the Bank Quay Foundry ; and also all the | 
cast iron work for the Conway and Britannia bridges, | 
including the stiffening put into the tubes to take the | 
lifting stresses; and also the expansion work. During | 
the Great Exhibition of 1851 the jurors awarded a | 
medal to the Bank Quay Foundry Company for the great | 
hydraulic press shown in that Exhibition. 

After this digression we return to the Vulcan Works. | 
In that part of the buildings now forming the erecting | for the Warrington and Newton Railway, being No. 1 on | 
shop the curious visitor may see a stone inscribed with | that line. At the present time of American competition | 
the initials “T. & S.,” and the date “1832.” The letter | 


can show any advantage over steam it has been adopted. 
The pattern, joiners’, and packing shops occupy a single- 
storey building separate from the main body of the 
works. The pattern shop is most conveniently arranged, 
and is well supplied with modern woodworking 


| machinery; ample light is given by both roof and side 
| lights, and at night by incandescent lamps to each bench 


and are lamps in the roof. Running around the shop is 
a gallery fitted with racks, for the storage of those small 
patterns most frequently called for. 





WHEEL SHOP, VULCAN FOUNDRY 


The pattern store is close to, but separate from, the 
pattern shop. It measures 150ft. by 37ft. In this 
department a very complete system of registering 


“ T.” in that inscription stands for Charles Tayleur, and 
the letter “S.” for George ‘Stephenson. The firm of 
Tayleur and Co. was subsequently (1864) incorporated— 
as we have said—as a limited liability company, and 
under that constitution the Vulcan Foundry has since 
been carried on. The land on which it is built is over 
thirty-two acres in extent. Of this the present shops and 





patterns is employed, owing to the large number of 


in this particular industry it is interesting to note that | 
types of engines built by the firm, any of which may-be 


Vulcans Nos. 4 and 5, Firefly and Red Rover, were built 
for Camden and Woodbury, U.S.A. Thus far the : 
beginnings of this most interesting old firm of engineers. | required again. ; j 

Since then they have built locomotives for all parts of the The joiners’ and packing shops, measuring 180ft. by 
world, the firm going down to a low ebb with the | 39ft., are part of the same building as the pattern shops. 
engineering depression of the early nineties, but rising | Here are made all the packing cases required for foreign 
with the renewed activity in the trade, and gradually | consignments, together with any woodwork, such as 
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buffer beams, clothing, &e., that may be required for the 
engines, as well as a considerable amount of joiners’ 
work for the firm’s own property. The machinery 
includes circular and band saws, drills, &c., all of which, 
together with the pattern shop, is operated by under- 
ground shafting driven by an electric motor. 

The foundry is a modern building, 165ft. by 48ft., in 
the main bay. It is situated conveniently near to the 
pattern and machine shops. It is served by two 10-ton 
overhead electric cranes. There are two cupolas. Four 
large eore-drying stoves are arranged down one side. 
At one end of the foundry is placed the sand and loam 


shop, and the blower-house ; also the brass foundry. The | 
other end is temporarily closed to permit of easy exten- | 


sion. At this end is placed the dressing shop. 

The forge and smiths’ shop occupy two bays, the 
former 165ft. by 45ft., and the latter 210ft. by 45ft. 
engraving shows its equipment. There are at present 


four regenerative gas furnaces placed close to the pro- | 


ducers, which are five in number, and supply gas also to 
three locomotive type boilers driving the hammers. All 
waste gases from both furnaces and boilers are dis- ; 
charged by one steel chimney 5ft. diameter by 60ft. high. 
Outside the forge is a space for storing hammer blocks, 
commanded by two swing cranes and traversed by a 
narrow-gauge tramway which forms the general system | 
of the works. 

The smiths’ shop contains thirty-four fires and seven | 
hammers of the latest type, together with nut and bolt- 
forging machinery. Both shops are lighted by are 
lamps, and electric power is also used for the blast fan 
and shafting in the boiler-shop. This last consists of 
five bays 35ft. span by 150ft. long, together with one of | 
165ft. by 50ft. Each bay is served by an electric over- | 
head travelling crane, and a transverse railway gives | 
communication between the bays. Here all the shafting | 
is electrically driven. Among the tools may be men- | 
tioned a hydraulic flanging press of 200 tons capacity | 
and a forging press for angle irons, &c. These presses | 
are supplied by three regenerative slack-fired furnaces. | 
A large horizontal band-saw for trimming the edges of | 
flanged plates is also worthy of notice. Adjoining the | 
end of the boiler-shop is the boiler smithy. | 

The machine shops comprise both old and new | 
portions of the works, and their general arrangement | 
will be gathered from the plan. They are well supplied | 
with the most modern milling tools, high-speed planing | 
machines, band saws, grinding machines, &e., in addition | 
to which may still be found one or two survivors of the | 
early days of the firm. As the description of the 
machine-tool department of one first-class firm is very 
like that of another, it will be sufficient to say that the 
Vulcan Foundry’s applianees are up to date in all respects, 
nd almost entirely of British make. 

The engine and tender erecting shops now under con- 
struction will each be 270ft. long by 56ft. wide. The 
engine erecting shop will be served by two 35-ton three- 
motor cranes, and the tender shop by one of 12 and one 
of 25 tons. Pits are provided running the full length of 
the shop, down the middle of which runs a road laid to 
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No. 316 No. 343 
noticed that everything possible is done to get orders 
turned out as quickly as possible. Thus, for example, 
engine wheels are kept ready painted the proper colour, 
and have only to get a final coat of varnish after they 
have been put in place. Whatever admits of being 
stocked is stocked, and so much care has been taken to 
secure expedition, that we fancy the Vulcan Foundry can 
turn out a dozen locomotives in a shorter time than other 
establishments of much greater size. 


many gauges. Outside the erecting shop is the steaming 
shed with friction rollers, in which engines are tried. 
The tender shop is fully supplied at one end with plate 
edging, punching, drilling, and riveting machinery ; and 
the other is used for the erection of tenders, so that the 
whole of the tender and tank work is carried out in one 
shop. 

During a recent visit we had ample opportunities of 
forming an opinion as to the quality of the workmanship 








JOINERS’ SHOP, VULCAN FOUNDRY 


and material turned out from the Vulean Foundry. Both The relations between the men and the firm are 
are alike excellent. Nothing better can possibly be | harmonious. Mr. Collingwood holds that he has to deal 
needed. Whenever it has appeared that an advantage | with intellect and flesh and blood, not machines. 
would be gained by substituting a new tool or a new | Numbers of the men have worked at “The Vulcan” for 
method for the old, the substitution has been effected. | many years. Going through the foundry, Mr. Colling- 
Mr. Collingwood, the manager, is fully convinced that the | wood stopped to chat with a fire old man who has been 
best and most accurate workmanship is, in the long run, | moulding cylinders in the shop for over thirty years; his 
the cheapest, always provided that a proper system is | mate could boast of nearly as longa service. Many of 

We have | the older hands especially are very fine workmen. In a 














Jan. 31, 1902 


THE ENGINEER 


109 











dozen ways the Vulcan Foundry is typical; it bears 
evidence to the fact that a splendid old-time reputation 
can be maintained and augmented in the present day. 


ordinary progress of daily operations. As we gather up 
the memories of what our visit has taught us, we come 
to understand how great are the chances that England 


Additions and extensions are, as we have said, being | will maintain her position; for, after all, the Vulcan 
nade in all directions; but they are made gradually, as | Foundry is one example out of hundreds of the mani- 
they are wanted, and they do not interfere with the ' festation of energy, skill, and determination on which 





Dimensions of Historical Locomotives, Vulcan Foundry. 


the people of this country rely for the maintenance of a 
supreme position in war or in peace, 


The various photographs which we reproduce speak 
for themselves, requiring no further description than that 
which we have already given. 
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Titan 8 | Liverpool & Manchester, Oct., 1834 {11/20) 3 0 |8 49 —|—/1h/2 013 51/4 6! 6-83 | ge ee | 4} 4|5 0'5 0| 5 6 | 16 10 \Goods engine, four wheels 
Railway | Sa | coupled. 
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No. 1 25 | London and Greenwich 1836 -16 30 |8 0 _ | 4) nil/5 0 3 6| 5 0/15 6 Four-wheeled engine, in- 
ilway | | aca | side cylinders, driving 
| | | | wheels behind. 
| | | ee | | | | 

Cincinnati.| 20 | South Carolina (U.S.A.) Sept., 1835 1016 2 8 yey} |6/|nil 4 6 3 0| 8 0/14 8 Bogie engine, outside in- 
| | Railroad | | | } | 2 6 clined cylinders, lead- 
| } ing bogie with unequal 
| | | | wheels. 

Fire Fly...) 4 | Camden and Woodbury) 1833 |914) 27 |6 0 6/nili/4 6;3 0/10 4/14 9 oe ~ engine, inside cylin- 
} (U.8.A.) Railroad | | | ders, driving axle behind 
fire-box, equal wheels to 

| ° 
| | | bogie. 

\V'llington| 85 | Mr. Hargreaves, Bolton Dec., 1836 1318 3 3 8 0 2 6/3 584 0 8-6 | 450 52) 502;6/ 4/5 8 3 6/10 74/17 6/Six-wheeled engine, four 
| | | | | | wheels coupled. 

| 

Kolus ...| 52 | Great Western Railway! 1888 1416 3 6 |8 0 2 6/3 9/4 0 9-88 | 652, | 50| 7022/6 nil|8 0 4 6/13 1/1810 [Broad gauge engine, 8ft. 
| | driving wheel. 
| j | | 

Franklin,../ 61 | London and Birming-| 1838 12:16 2 6 7 2 4 nil} 4 6 3 0} 5 0} 13 64/Four-wheeled engine, in- 
| | hem Railway | | side cylinders, driving 
| | wheels behind. 

4 231 Bristol and Birmingham! 1845 1524, 3 6 {13 6 139 17) 3 2) 3 0 Yo 6, nil} 6 0 3 6|12 0 | 22 74\Six-wheeled engine, driv- 
| Railway | | high by | ing wheel behind, cylin- 
} | | 33 | ders outside between 
| | wide, oval fore wheels of equal size. 
| | | | | 
\316 | Shrewsbury and Chester 1848 16244 4 24 13 4 161) 26. | 3 73) 3 5k) 4 118! 12g | 1220 73 | 1203) 4) 4/5 3/5 8 11 5 23 14)Four-wheeled inside-cylin- 
} ilway | high by } | | | der engine, wheels 
| | 3 6h coupled and driven from 
| - wide, oval } | intermediate axle. 

(346 Shrewsbury and Here- 1853 1520) 310 /10 28}—/170123}3 6/3 6/4 1} 123) 881! 69; 950/ 6; nili'5 6 3 6/13 1; 2 6 'Six-wheeled engine, un- 
| | i coupled wheels, valve 


ford Railway 


| | 


motion outside frame. 





DOCKYARD NOTES. 





Tue coaling from the Ruby at Portsmouth was not a 
brilliant success. We shall therefore defer an account till 
the whole fleet has finished coaling, which will be during the 
present week, 





THE great Belleisle joke still continues at Portsmouth. A 
day is selected and preparations made, but the day invariably 
turns out to be foggy, so the shooting gets postponed. 


NICLAUSS8E boilers have been selected for the United States | 


battleship Georgia. 





A GREAT submarine boat demonstration has taken place at 
Cherbourg. The Bouvines and Cassini bombarded the forts 
from the west, the Tréhouart from the east. As a defence 
against the first were the submarine Morse and submersible 
Narval; against the Tréhouart, the Triton, and Espadon. 
The Francais was held in reserve outside the breakwater, 
equidistant from either submarine group. 
Narval failed to reach.the Bouvines, but the Morse torpedoed 
her at a hundred ydfds, firing a torpedo with a collapsible 
head. French accounts say that as, if charged, this torpedo 


an 18in. one—carries over 150 lb. of gun-cotton, the | 
Bouvines would, in real war, have been ‘“ probably sunk.”’ | 


Undoubtedly, and—we fancy—also her antagonist, which 
certainly went too near. After torpedoing the Bouvines 

which she did by periscope steering entirely—the Morse rose 
and was seen by the Cassini, which at once steamed away. 


4 turrets. 


On the west, the | 


| THe report that Messrs. Beardmore, of Govan, are building 
two third-class cruisers, Novik type, for the British Navy, is 


| incorrect, or, at any rate, premature. 





| Cramp’s battleship Retvisan, built for Russia, was, some 
| time back, reported to have made 17°75 knots only on trial 
| instead of the contract 18 knots. It appears that she had a 
very foul bottom, and that the trial was accepted as satisfac- 
tory by the Russians, bearing this fact in mind. Since then 
| she has been docked and made 18-°? knots, extreme speed. 





| 





Tuer French battleship Furieux, reconstructing, has been 
siven a couple of funnels instead of one, besides new closed 





| THE Doris, cruiser, late flagship on the Cape of Good Hope 

Station, is to be prepared at Devonport for another commis- 
| sion on the same station. She will not, however, leave 
England until after‘the Coronation review. 


| and the substitution of eleven 6in. breech-loaders of the new 
Mark 7 pattern. 
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Tn doing so she nearly ran down the Francais, submarine, | 


which cut her off and torpedoed her. On the east the sub- 
mersible Triton got near the Tréhouart, but a fishing boat 
intervened and upset her course apparently as she rose to the | 
surface to take bearings. The Tréhouart steamed up firing, | 
and was given to have sunk this boat. At the same time the | 
Kspadon, submarine, advanced and torpedoed the Tréhouart 
without being, discovered. Both submarines—Morse and | 
Franeois—succeeded, all three submersibles failed. Hence | 
an opinion that the former are far more efficient vessels for 
harbour defence. 





Tur London, which broke down on her preliminary trial, | 
has broken down also on her thirty hours’ at four-fifths | 
power trial. She has put into Plymouth with leaky 
condensers, 





On February 4th the destroyer Flying Fish leaves Ports- 
mouth for the Mediterranean, with the Furious as convoy. 





ADMIRAL FREEMANTLE has joined the Navy League, and is 
to be a member of the Executive Committee. 


Ir is an old joke that publishers of naval literature 
never know anything about ships. Presumably exceptions 
occur, for Mr, R. B. Marston, of the firm of Sampson Low, 
Marston and Co., has recently patented a new torpedo de- 
fence that, whether or no it may do what is claimed for it, 
has a distinct element of novelty about it. 


Tue Leopard, of the Devonport instructional flotilla, has 
been damaged by running into some floating wreckage, The 


| Webb, Mr. J. Nasmith, and others. 
| Municipal Institutions, said, with reference to technical 
regard to the work of the Manchester Technical School, and 


| he heartily welcomed the feeling that was evidently coming 
| to the front that the technical school could assist the 





damage, which is aft, is small. 


THE members of this Association held their forty-fifth 


| anniversary dinner on Saturday last, the President, Mr. | 


E. G. Constantine, occupying the chair ; and amongst those 
present were the Lord Mayor of Manchester (Alderman Hoy), | 
Lieut.-Col. H. T. Crook, Mr. J. C. Stewart, representing the | 


| British Westinghouse Company, Ltd.; Mr. R. Matthews, | 


President of the Manchester Engineering Employers’ 
Association ; Mr. John West, Mr. T. Ashbury, Mr. Henry | 
The customary toast 
list was gone through. The Lord Mayor, in responding for 


education, that he was glad to observe that the attitude of the 
Engineers’ Association had changed very considerably with 


eugineering industry in its various departments. Mr. 
Joseph Nasmith, in proposing prosperity to the Manchester 
Association of Engineers and the engineering and allied 
trades, strongly protested against the very prevalent practice 
of depreciating British industrial enterprise and comparing 
it unfavourably with the activity and progress of our 
foreign competitors. We were not in that parlous condition 
that many people, and especially the daily Press, would have 
us believe, but if we went on telling others we were no good, 
and that we could not produce the commodities of life as well 
as the German or the American, it would not. be very long 
before the world would believe us. There was no truth what- 
ever in the suggestion that we could not do as well as our 
foreign competitors, and as far as the engineering trade was 
concerned we could do better than anybody else. In 
America, the thing aimed at was quantity and speed 





Her armament | 
| will be strengthened by the withdrawal of her five 6in. guns | 


| methods. 


| rather than quality. It wasin England that all the great 
| improvements in connection with engineering work had been 
| inaugurated. The prevailing tendency was to over-estimate 
| the strength of the competition from abroad, and to under- 
| value our own resources for meeting the competition in a 
| proper fashion. He did not think facts could be produced to 

prove that we were gradually being beaten in the race by the 
| American and German engineers. In the neighbourhood of 
| Manchester there had recently been made a great addition 
| to the engineering works of the district, and, like the fine 
| works that had been erected at Preston, they were of Ameri- 
| can origin. In face of these facts, he would ask them, if 

American methods were so much better than our own, why 
| had we this American enterprise coming to England? When 
| people talked about the decadence of this country, he would 
| ask them to go to the engineering centres of England, and 
' then say whether the position of the engineering works there 
| indicated decadence or progress. The President, in respond- 
ing, after referring to the progress made by the Association, 
said he quite endorsed Mr. Nasmith’s views as to there being 
no cause for apprehension that England would be unable to 
hold her own in the commercial war. In fitting ourselves 
to meet competition, technical education was a question 
that required the greatest attention. If we were to get 
the full benefit of technical education there must be 
closer co-operation between the workshop and the school, 
and he submitted that the Engineers’ Association ought to be 
officially represented on the Manchester Technical Instruc- 
| tion Committee. Touching upon labour matters, he said it 
was gratifying to observe the improved relations existing 
between the employers and the employed in the engineering 
trade, and the feeling was gradually growing that matters in 
dispute could better be settled by friendly conference than by 
the old-time methods of disastrous struggles. Mr. Matthews, 
who also acknowledged the toast, urged that some modificz- 
tion of our present free trade system might possibly be 
introduced with advantage to the engineering industries of 
the country. Mr. T. Ashbury proposed the toast of the 
guests, &c. Mr. J. C. Stewart, in responding, remarked 
that a good deal had been said of late about American 
He saw no reason why a machine should not 
make as many revolutions in an English engineering shop 
as in an American works. It depended on the men 
who had control of the business to show their employers how 
they should run their machines. The British Westinghouse 
Company, as they knew, was erecting a large works in 
Trafford Park, Manchester. Of the materials used in the 
construction of the works 80 per cent. came from the United 
States, and the remaining 20 per cent. was obtained in Eng- 
land. The company was importing machinery from America at 
40 per cent. less cost than that at which they could purchase 
it in Great Britain. How this was he did not know. It was 
a question his hearers were probably better fitted to answer 
than he. One mistake which the majority of the heads of 
engineering firms in this country made was that they did not 
sufficiently appreciate the advantage of making scrap iron. He 
thought English manufacturers madé things to last too 
long. In America they built their machines to last for ten 
years, because experience taught them there was a revolution 
in methods of manufacturing every decade. He did not know, 
however, that they could teach English engineers very much. 
The Westinghouse Company had come over to this country 
simply to do their best as one of the many, and they wanted 
to be one with the English firms. 
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| 
SIR F. J. BRAMWELL AND THE ROYAL | 
INSTITUTION. 


As briefly announced in our last issue, a bust of Sir Frederick | 
executed by the late Mr. Onslow Ford, Was | 
unveiled by the Duke of Northumberland — President | 
of the Royal Institution—on Friday evening, the 17th | 
inst. The bust forms a token from the managers of the | 
Institution and their friends of their esteem for Sir F. 

Bramwell personally aud their appreciation of the way in | 
which he has served the Institution. To-day we are enabled 
to reproduce a photograph taken of this bust, and our readers 
will appreciate the wonderful accuracy with which the artist 
has caught the likeness and expression of his sitter. As a 
work of art it is of high excellence, and is a great acquisition 
to the collection of busts already at the Institution. If a 
word of criticism, however, be not out of place, we could have 
wished the expression to have been somewhat less solemn. 
Everyone, we feel sure, would have welcomed the reproduc- 
tion of an expression particularly genial with which every- 
one who has had anything to do with Sir Frederick is familiar. 
But just as it is the bust forms a worthy testimony to | 
the feelings with which the Board of Managers regard their | 
lately retired secretary. 


sramwell, 





In his speech made before unveiling | 
the bust his Grace the President spoke of the never-failing 
courtesy shown to all with whom he came in contact, and to | 
the immense amount of hard work carried out on behalf of | 
the Institution by Sir Frederick in the fifteen years during ! 


which he had held the office of 
honorary secretary. And the Duke 
expressed also his own heartfelt 


thanks for the assistance which Sir 
Frederick had many a time given to 
him personally in carrying out the 
presidential duties. As to what the 
Board of Managers felt themselves, 
he could not do better, he said, than 
read a resolution which was passed at 
a meeting held on June 11th, 1900. 
This resolution we have great pleasure 
in reproducing. 

‘The managers of the Royal Insti- 
tution of Great Britain, on the occa- 
sion of the retirement of Sir Frederick 
Bramwell from the office of honorary 
secretary, desire to place on perma- 
nent record an expression of their 
high appreciation of the admirable 
way in which he has performed the 
duties of that office, and of his 
signal services to the Institution 
generally. 

‘‘Elected a Member of the Royal 
Institution in 1876, Sir Frederick 
Bramwell has since then delivered 
seven Friday evening discourses on 
subjects cognate to that branch of 
applied science with the progress of 
which in this country, during the 
Victorian era, his name must ever 
remain honourably associated. 

‘‘Having joined the Board of 
Managers in 1879, he was induced in 
1885, notwithstanding professional 
engagements of the most onerous and 
responsible character, to undertake 
the additional burden of the duties of 
honorary secretary to the Institution. 
For fifteen years these duties have 
absorbed no inconsiderable proportion 
of his time, and have been discharged 
with incomparable energy, business 
ability, and courtesy. Himself a 
generous patron of the Institution, 
and foremost to support every project 
for its advantage, he has been able to 
suggest improvements in the admin- 
istration of its property which have 
added to its material resources. 
Mainly concerned in the arrangement 
of the courses of lectures and Friday 
evening discourses, he has succeeded 
with no small expenditure of labour 
in maintaining these at a high level 
of educational value, and in making 
them attractive and popular and 
representative of every modern ad- 
vancement in the arts and sciences. 
While extending the usefulness of 
the Institution in every direction, and 
introducing into it many new mem- 
bers, he has, by his genial personality, 
done much to promote smoothness and harmony of working 
in its several departments. 

‘The managers feel that the Royal Institution has been 
singularly fortunate in having so long enjoyed the services of | 
Sir Frederick Bramwell in the capacity of honorary secretary, 
and they rejoice to know that although he is no longer to fill 
that office, they are still to have the benefit of his counsels at | 
their Board. Sir Frederick Bramwell’s name is indelibly | 
stamped upon the history of the Royal Institution for the | 
last quarter of the nineteenth century. He will always be 
gratefully remembered by its members, but the managers 
wish to add to personal remembrance this formal record of 
their cordial recognition of his merits.’’ 

There are few, we are persuaded, who are in any way con- 
nected with the Royal Institution who will not endorse 
most fully all that is set out in this resolution. 

After the bust had been formally handed over to the 
treasurer of the Institution as its custodian, Sir James 
Crichton Browne also made a speech setting out the many 
ways in which Sir Frederick had been of service to the 
Institution, and how generous he had always been when there 
had been any call for pecuniary assistance. He most gladly 
accepted, he said, the custodianship of the bust, which would 
thenceforward be placed side by side with the busts of 
eminent men who had been connected with the Institution, 
asa fitting token of the esteem in which the great man it 
represented was held. 

On rising to respond to these two speeches, Sir Frederick 
said that he found great difficulty in replying. He said that 
at his age one loses many things ; among them the power of 
blushing. Had this not been so he could never have sat 
through the two speeches which had just been made, the 
makers of which he could not thank sufficiently for the kind 
things they had said of him. The fifteen years during which 
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he had acted as secretary had been years of hard work, he 
did not shrink from owning it, but they had been years of 
great enjoyment, for they had brought him into intimate 


contact with many eminent men whom it had been a source | 


of great pleasure and honour to him to know. 
glad, he said, that the bust had been given, because he 
considered that the work of the world was carried out 


He was | 


by men of average mediocrity—men who were not brilliant, | 


and who got on by simply pegging away—and he thought 
it was a good thing to encourage men in that sort of thing. 
Sir Frederick left it to be inferred that he was one of those 
he described ; his audience certainly did not agree with him 
on this point. Before expressing his final word of thanks, 
Sir Frederick paid a graceful tribute to the worth and 
sterling qualities as an artist and a man of the sculptor who 
had been prevented by death from being present that evening. 
It was a source of keenest sorrow to him—Sir Frederick— 
that Mr. Onslow Ford was not there to receive the congratula- 
tions of all on the success of his work; there was no doubt 
whatever of the excellence of the likeness. Sir Frederick 
then went on to say that before his sittings commenced he 
had looked forward to them with horror. His feelings while 
they were going on were exactly the reverse to what he was 
afraid they would be. It became an actual enjoyment to sit 


to the genial man who with the fingers of genius moulded the 
clay, which from a shapeless mass gradually grew into a 
speaking likeness of himself. 
Onslow Ford was one whom it was an honour to know. 
death had been to him a source of infinite sorrow. 


As an artist and a man Mr. 
His 


SIR FREDERICK J -BRAMWELL 


THE PRINCIPLES OF ILLUMINATION. 





A PAPER bearing the above title was read by Mr. D. Burnett 
before the Brooklyn Institute of Arts and Sciences last 
December, and is worth studying in abstract as indicating 
the directions in which further improvements in the genera- 
tion of artificial light may take place. There are three ways 
in which substances can emit light—by fluorescence, by 
phosphorescence, and by incandescence. Fluorescence is a 
property possessed by certain liquids, such as oils, and a few 
solids like fluorspar and quinine sulphate, of yielding light 
of a characteristic colour when exposed to white light. 
Phosphorescence is a property exhibited by some solids of 
yielding a feeble light after exposure to light for a sufficient 
time. Incandescence is a chemical and physical phenomenon 
involving the production of heat as well as of light, and is 
the light emitted by a wal when raised to a temperature 
exceeding 525 deg. Cent. The spectrum of an incandescent 
body is continuous, like that of sunlight; and the relative 
brightness of the various colours increases from the red end 
to the violet end as the temperature rises. In general, there- 
fore, the whiter the light the: higher the temperature. The 
spectrum of luminescent bodies is usually split up into lines 
or bands. 

One method of comparing the efficiencies of different 
sources of light is to measure the illumination emitted per 
unit of surface: Thus, in candle-power per square centimetre, 
the Argand gas burner at 1800 deg. Cent. gives0°3 ; Siemens’ 
regenerative burner, 0°38 to 0°6; electric incandescent lamp, 
40; Nernstelectric lamp, 100; crater of an open arcat 3500 deg. 
Cent., 6400. In ordinary cases, one square inch of gas flame 
gives 4 candle-power, and one square inch of arc crater 
42,600 candle-power. As the temperature of a given source 








| connected by an automatic cut-out. 





of light is increased, the light becomes brighter, a larger pro- 
portion of the total light plus heat energy being manifested as 
light. This ratio is called the ‘‘ optical efficiency,’’ and is 
as follows :—Argand oil lamp, 23 per cent.; gas flame, 5 per 
cent.; electric incandescent lamp at three watts per candle, 
64 per cent.; Nernst electric lamp at one watt per candle, 
13 per cent.; burning magnesium, 15 per cent.; 5000 candle- 
power arc lamp, 25 per cent.; sunlight, 25 per cent.; Geissler 
tubes, 33 per cent. The higher efficiency of the incandescent 
lamp in comparison with gas flames is partly due to absence 
of heat lost by convection—the filament being in a vacuum— 
and to the small heat lost by radiation and conduction 
through the connecting wires. Another reason depends on 
the fact that the electric energy adjusts itself automatically 
to the size of the filament, whereas in a gas flame the quantity 
of free carbon cannot be adjusted so as to absorb ‘all the heat 
energy. The intense brightness of the magnesium flame is 
due to the whiteness of the oxide produced, and to the large 
amount of oxide liberated in a flame of a given size, as com- 
pared with the incandescent carbon of a gas flame. The 
flame temperature of magnesium is 1400 deg. Cent., or about 
400 deg. Cent. less than that of an ordinary gas flame. 
Expressed in terms of candle-power per one cubic foot, the 
duty of various illuminants is :—Naked gas flame, 3; London 
Argand, 3-2; Welsbach burners, 5:5 to 33; Sugg’s incan- 
descent pressure burner, 22 to 32; ‘‘claimed for the Kern 
burner,’’ 25; pure acetylene, 84. . This presumably means 
incandescent acetylene. 

It was observed many years ago that an intensely bright 
light was obtained when the hot 
non-luminous flame of hydrogen 
burning in oxygen was allowed to 
impinge on a piece of lime. Only 
recently the efficiency has been 
improved by reducing the mass of the 
solid substance from a weight of 
several ounces to a few grains, distri- 
buting that mass in the form of a 
mantle or hood over the flame at the 
exact point of combustion or maxi- 
mum temperature. The efficiency of 
the oxy-hydrogen flame was formerly 
ascribed to its temperature, which 
was the highest known; but some 
additional explanation is required of 
the great luminosity of the Welsbach 
mantle, for if a mantle be composed 
of either thoria or ceria alone, the 
light emitted is faint in comparison 
with that of the 99:1 Welsbach for- 
mula. Similarly, if the mixed oxides 
are raised to the same temperature in 
a vacuum, é.g., by the heat of cathode 
rays, the quantity of light is small ; 
so that the oxygen of the air plays 
some part in causing the luminosity 
of the incandescent mantle. The 
author ascribes this luminosity to an 
alternate oxidation and reduction of 
one of the two oxides, with the corre- 
sponding formation and decomposi- 
tion of the alloy of both oxides—the 
heat of combination of the unstable 
oxide adding itself to the temperature 
of the flame, and producing a higher 
temperature, and consequent greater 
illuminating power. The tempera- 
ture of a Welsbach mantle is esti- 
mated at from 1800 deg. to 1915 deg. 
Cent., or rather more than that of a 
gas flame. Another reason for the 
high luminosity of the mantle de- 
pends upon the much larger quantity 
of incandescing matter present; in 
an ordinary gas flame there is 0°1 
milligramme of carbon at a white 
heat ; in the Welsbach burner about 
4 milligrammes of ceria are present. 

The Nernst electric lamp is a more 
recent development along similar 
lines, although its phenomena are 
complicated by some electrolytic 
action. Thelamp consists of a rod 
made of some of the rare Welsbach 
earths, which has the colour, hard- 
ness, and mechanical properties of 
porcelain. At ordinary temperatures 
the rod is a non-conductor of electri- 
city, but on being heated to just 
above the point of visibility, it begins 
to conduct and to emit light. In 
practice the Nernst lamp is provided 
with an auxiliary heating device, 
consisting of platinum wires embedded in cement. This 
heats the rod to the necessary temperature, and is then dis- 
Regulation is effected 
by an iron rod in an exhausted globe, which prevents any 
increase in current by an increase in its own resistance. The 
efficiency of the best electric glow lamps is about 3-1 watts 
per candle, that of the arc about 1 watt per candle—referred 
to mean spherical intensity—that of the Nernst lamp about 
14 watts per candle. 

The Geissler tube is the most efficient of all sources of 
artificial light, and a practical application thereof is to be 
found in the Cooper-Hewitt vapour lamp. In this device an 
electric current of the usual lighting voltage is passed 
through the vapour of mercury, the pressure and properties 
of which are such as to bring the conducting power up toa 
high point. Although the efficiency of the lamp is high, and 
it is quite applicable to existing circuits, the light is so rich 
in the rays of the mercury spectrum, and so little capable of 
modification by introducing substances such as nitrogen 
—with the object of adding other components of white light— 
that its effects are startling, if not ghastly, and may render 
its use impracticable. Except in so far as the employment 
of metallic osmium may further increase the efficiency of 
incandescent lamps, future developments are likely to be in 
the direction of the Nernst lamp, which unites the efficiency 
of the arc with the convenience and pleasant colour of 
incandescent electric lights. 

The present tendency of gas engineers is to improve the 
calorific value of coal gas, which now stands at about 
600 B.T.U. per one cubic foot, even at the expense of its 
illuminating power; for in theory, now that the Welsbach 
system of lighting is available, and-gas is more generally used 
for warming, cooking, and power, there is no longer any need 
for the supply of a gas having an illuminating quality. From 
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the above-mentioned theoretical data, it is clear that 
future endeavours to improve artificial lighting must be 
(1) toincrease the temperature of the light source, n order to 
increase the whiteness of the light; (2) to decrease the heat 
losses ; (3) to adjust the quantity of the luminous substance 
till it absorbs the maximum heat at the maximum tempera- 
ture; (4) to select an incandescing material of high 
emissivity; and (5) to increase the area of the luminous 
material so as to gain maximum diffusion. 








THE INSTITUTION OF JUNIOR 
ENGINEERS. 


Tue Institution of Junior Engineers held its annual dinner 
at the Hotel Cecil on Saturday evening last, and demonstrated 
to a number of distinguished guests its very strong virility 
and great potentiality for the future. 

The Institution is possessed of a president, as well as 
a chairman, the former being a distinguished engineer 
in fact, and the latter in embryo. Amongst those who 
have occupied the presidential chair during the twenty 
sessions of its existence are Sir Lothian Bell, Sir John 
Wolfe Barry, the late Sir William Anderson, Sir William 
White, Sir Alexander Binnie, Professor Unwin, Dr. 
A. B. W. Kennedy, and other well-known engineers, 
the chair being this year admirably filled by one of the great 
contractors of the day, Sir John Jackson, F.R.S., who was 
supported by the chairman of the Institution, Mr. Percival 
Marshall, and a very large number of juniors. Amongst the 
guests present were Admiral the Hon. E. R. Fremantle, 
General Sir William Butler, Sir John Murray, Sir Alexander 
Binnie, the Hon. Thomas Fuller, Agent-General for Cape 
Colony, Mr. Charles Hawksley, President of the Institution 
of Civil Engineers, and many other gentlemen whose names 
are associated with almost every branch of the profession. 
The dinner was highly enjoyable, and was followed by 
a number of speeches altogether above the usual standard of 
post-prandial orations. Indeed, in two cases, that of Sir John 
Murray, in giving the toast of ‘‘Our Dominions Across the 
Sea,’’ and the Hon. Thomas Fuller in his reply, real chords 
of patriotism, poetry, and eloquence were struck. 

ir Alexander Binnie gave the toast of ‘‘ Improvements 
in Passenger Transit,’’ and said, what with the congested 
traffic of large towns and the necessity for some means of 
locomotion throughout the country less costly and more 
facile than ordinary steam transit, they were entering on a 
period which, if it meant anything, meant the abolition of 
the horse. They had got to a point where they could not 
maintain the roadways under the continual hammering of 
the horses’ hoofs. Coming to modes of locomotion, he 
pointed out that the narrowness of our thoroughfares forbade 
overhead railways. But in London, blessed by a substratum 
of clay, they had growing up deep-seated modes of communi- 
cation at comparatively high speeds. The one or two 
examples in existence had so far succeeded as to become one 
of the cheapest and most facile modes of transit over com- 
paratively long distances. When they considered the order- 
book of the House of Commons they saw a large number of 
such projects; but it was perfectly certain that they could 
not all go on. He—Sir Alexander—had occasion to tell a 
joint Committee of both Houses that the proposed capital of 
tube railways in London amounted to 48} millions. It was 
quite clear from the knowledge which professional men had 
of the cost of constructing railways that they could never 
return to the investor a proper source of revenue. At present 
they were proposing to go a little too quickly and to do 
more than the public purse could stand. But it was bound 
tocome. While he spoke in these high terms of electric 
traction, there was another method rapidly coming to the 
front. Unfortunately, it was not coming so quickly as might 
be, owing to the checks of legislation. Parliament had 
entirely misunderstood what was to come in the near future. 
They could look forward to the abolition of the horse on the 
public roads. The motor car, ugly as it was, noisy as it 
was, had come to stay, and it was their duty to try and make it 
more sightly and less of a nuisance. It was a splendid mode 
of locomotion; but though it required improvement, still 
more it needed to be released from the trammels placed on it 
by short-sighted legislation. They could generate current by 
means of great centres of force ; but there were many sources 
in Nature, intermittent sources of energy, which, if they 
could only catch them and convert them into power, would 
be a great national gain. And the only reason why they 
could not use those great sources of power was because, at the 
present time, they had no economical method of storing the 
current when they had generated it. If they thought what 
would be the state of electrical science if they could store up 
in a light and portable form the current which could be 
generated from the dynamo, they would see the possibilities 
in the future of wonderful developments. The wind was a 
very uncertain element on which to rest; but let them 
imagine that they could havea series of windmills continually 
working dynamos which were pouring their current into a 
reservoir of farce, and they would realise that they could get 
that which they now wanted. 

The duty of replying to Sir Alexander’s toast was, in the 
absence of Mr. Hertzig, Sir Benjamin Baker’s partner, under- 
taken by a prominent junior, Mr. Pilling, who acquitted 
himself well at very short notice. Interspersed with the 
speeches an enjoyable musical programme was arranged, and 
the evening passed with much merriment and promise for 
those who, according to ‘‘the inductive future,’’ and, 
indeed, to the positive claim of Mr. Percival Marshall, 
wilt make the world ‘“‘hum"’ in the years which are 
before us. 

For the present the Institution is in a very healthy and 
rapidly growing condition, the number of elections during 
the year just closed having been 103, in a total membership 
of 652. Meetings have been held during the winter and 
spring months at the Westminster Palace Hotel, and a large 
number of valuable papers was read and discussed, the 
average attendance being large. Beside the papers which 
have been read, a third series of six lectures on ‘‘ The 
Management of Engineering Workshops ’’ has been delivered 
by Mr. Arthur H. Barker, Wh. Sc., B.A., B.Sc. The idea of 
this course originated through an article which appeared in 
our columns, and as we had the pleasure to help forward the 
work in other ways, we are gratified by the success which 
attended the effort. It is a sign of sound progress that the 
Institution has started the collection of a good library in its 
new quarters at 39, Victoria - street, Westminster, and 
that already the shelves begin to make a goodly show. We 
heartily echo the expressed hope of the Council, that 
members and others, particularly ‘‘others,’’ able to assist 





will communicate with the honorary librarian, for gifts of 
suitable books from any quarter are sure to be appreciated 
and to be received with welcome. It may also be suggested 
that Mr. Walter Dunn, the energetic and ever courteous 
secretary, is ready and willing to acknowledge with thanks 
any donations which may be forwarded to him towards the 
advance of so excellent a cause, 








BLAKE'S IMPROVED MULTITUBULAR 
VERTICAL BOILER. 


Our illustrations represent an improved design of this 
boiler, which is being extensively manufactured by Richard- 
sons, Westgarth and Co., Limited, Middlesbrough, under 
British and foreign surveys. The design embodies Mr. 
James Blake's recent patented improvements, whereby the 
advantages of simplicity of construction, increased strength 
and accessibility, combined with superior efficiency of heating 
surface, are claimed to be obtained. It will be seen that all 
parts of the boiler are either cylindrically, conically, or 
spherically moulded, and as neither the shell nor combustion 








VERTICAL SECTION 


chamber is broken into by the introduction of flat tube 
plates, neither stays nor stay tubes are required. A special 
formation is imparted around the tube holes for the purpose 
of ensuring a sound tube joint by rolling with an ordinary 
tube expander, while between the holes the tube plates are 
cylindrically intact. The combustion chamber is plaéed 
excentrically to the boiler shell, and all the tubes radiate to 
the front of the boiler. The object of this arrangement 
is obvious, as all the tubes can be swept or taken out and 
renewed in the space for stoking the boiler. Every part of 





PLAN 


the boiler is easily accessible for examination and cleaning ; 
therefore the heating surface can be thoroughly cleaned, and 
thus kept at its maximum efficiency ; while the wide spaces 
between the tubes promote free circulation and easy release 
of steam—both essential elements of an efficient steam 
generator. 








TORPEDO CRAFT IN THE UNITED STATES Navy.—The fact that 
very special knowledge is required in order to build torpedo boats 
and destroyers with success is being impressed on the United 
States naval authorities. The last number of the Marine Review 
says :—‘‘ Defects discovered in the sixteen torpedo boat destroyers 
and twelve torpedo boats, built recently or still under construc- 
tion for the navy, will. probably result in a thorough overhauling 
of these craft to remedy their faults. The chief trouble lies 
in over-displacement, which will necessitate a considerable cur- 
tailment in the weight of the ordnance, engineering, and equi 
ment departments. A special board of naval officers has recently 
investigated the condition of these destroyers and torpedo boats, 
and it was this board that discovered the defects. They say that 
not one of these vessels is within the contract displacement, and 
that other defects exist which would render the boats below the 
contract standard in important details. Some of the vessels are 
said to be 40 tons over the required displacement. As speed is 
the important requirement in a torpedo boat, overweight is neces- 
sarily a serious defect. Owing to the necessity for reducing 
weight, quarters for officers and men will be curtailed, and this 
will give a smaller complement for each vessel than was con- 
templated. Admiral Bowles, Chief Naval Constructor, estimates 
that it will be at least eighteen months before the boats will be 
ready for delivery.” 





THE FUTURE OF GAS ENGINES IN LOCO. 
MOTION, 


At the fourth general meeting of the Institution of Engineers 
and Shipbuilders in Scotland, held on the 21st inst. in the Institu. 
tion’s Rooms, Bath-street, Glasgow, Mr. William Foulis, the 
president, in the chair, Mr. Dugald Clerk, of London, read a paper 
cn ‘Gas and other Combustion Engines.” The major portion of 
the paper, which was of considerable length, was taken up by a 
résumé of the underlying principles of gas, oil, and other internal 
combustion engines ; the mechanical features in their construction 
and mode of operation; the development and distinguishing 
features in engines of various types, &c.; the subjects throughout 
being illustrated by a large number of diagrams and slides, 
Having referred to, and given particulars of, a number of 
the very largest gas engines now at work in this counti 
and on the Continent — especially those which utilise 
blast-furnace gas, and gas from producers of the Mond and 
Dowson types—the author went on to say that great future 
developments might be expected both in gas and oil engines, 
The oil engine was at present in the development stages. Large 
alterations were continually being made, and in a few years great 
extension might be looked for in the application of oil engines for 
industrial purposes. So faras economy of heat was concerned, 
both oil engines and gas engines had considerably surpassed the 
best steam engines ; but much remained to be done before they 
equalled the steam engine in frequency of impulses, lightness of 
machinery, and absolute steadiness of governing—in power of con- 
trol, for instance, where reversal was required. So far the appli- 
cation of gas and oil to any but fixed engines had been very 
limited; but ultimately, he had no doubt, gas and oil 
engines would be used with great advantage for propell- 
ing -_ and driving locomotives. Before gas engines could 
be applied, however, to ships or locomotives, it would be 
necessary to depart somewhat largely from the lines of 
development hitherto followed. For many years he had advo- 
cated the use of high compression in gas engines, and also 
the construction of gas engines more closely resembling the steam 
engine than the present Otto cycle engines. So far the Otto cycte 
engine had triumphed, and it had attained an overwhelming lead in 
the market. Notwithstanding that, he retained his belief of twenty - 
five years ago, that the path of progress must lie through the im- 
pulse for every revolution engine ; and, later on, engines giving 
two impulses per revolution for a single crank, just like the steam 
engine. And many distinguished inventors agreed with him in 
considering it necessary to aim at not only impulse for every revo- 
lution in gas engines, but also at regulating the combustion im 
pulse in the same manner as steam was regulated in a steam 
eylinder. Many inventors in Britain had devoted years of their lives 
to this work, and considerable pioneer work was done in Glasgow. 
Many of the smaller oil launch engines operated on the impulse 
every revolution cycle, but in the author's opinion further develop- 
ments were necessary before gas engines could be applied, 
say, to marine purposes. To do this it would be necessary to 
produce an engine actuated, not by explosion, but by constant 
pressure flame—something in the manner of the old Brayton flame 
engine, which had never succeeded in reaching the market. In 
the author's view further progress would be on the lines of the 
combustion engine, and many English in ventors had worked on 
these lines. In 1887 he had an experimental combustion engine 
of his own design running in Birmingham, giving about 7 horse- 
power at 150 revolutions with great smoothness ; and since that 
time he had continued experimenting in the same line. Other 
inventors, including Herr Diesel, had also experimented in the 
combustion line, and there was good hope for believing that in 
time a constant-pressure gas engine would be produced which 
would be as easily handled for marine purposes as a steam engine. 
At present, of course, there was no possibility of reversing or 
eutting-off power impulse in the way done in steam engines. 
Apart, however, from the engine, further work required tu 
be done in connection with gas producers before marine 
gas engines could become cx ially feasibl Both in Ger- 
many and in this country several inventors were at work upon 
gas ucers intended to use ordinary steam coal, which 
would produce gas on board ships without gasholders, and supply 
the gas direct to marine or other engines. One great point was to 
get rid of the present gasholder. Several inventors had attempted 
that. a the first engine of the kind to be run in public 
was that of M. Bernier; but recently he had inspected at the 
little suburb of Heusy, near Verviers, a gas plant supplying two 
80-horse Otto cycle engines in which no gasholder was employed. 
The gas engine, he thought, afforded to the engineer and inventor 
an enormous field of work, likely to result in a very considerable 
revolution in land engine work, as well as marine work. A gas 
engine with an efficient gas-producer would easily give 1 indicated 
horse-power on } 1b. of coal per hour, as against 1}1b. to 14 1b. in 
the best steam engine now in uss; that was to say, power for 
marine propulsion could be obtained at less than half the present 
cost. The nineteenth century had been the century of the steam 
engine, and the twentieth century would be that of the gax 
engine. He believed that the steam engine would ultimately t~ 
displaced almost entirely by the gas engine. Some discussion 
followed the reading of the paper, which was taken part in by Mr. 
Foulis, Professor Watkinson, Councillor Burt, Professor Barr, Mr. 
Chamen, Professor Jamieson, and Mr. F. J. Rowan. 











THE TRIALS OF THE Mikasa.—The new battleship Mikasa, built 
by Vickers, Sons and Maxim, Limited, at their Naval Construction 
Works at Barrow-in-Furness for the Japanese navy, has complete: 
a series of official trials in the English Channel. On a deep sea 
measured course off the coast of Devon the vessel attained a speed 
of 18-6 knots, developing a mean indicated horse-power of 16,400, 
which is in excess of the guaranteed results—namely, 18 knots and 
15,000 indicated horse-power. On a coal consunfption trial of six 
hours’ duration at four-fifths of the full power it was found that 
with 12,235 horse-power the coal consumption worked out to 
1-53 lb. per unit of power per hour, while the guarantee was 2 ll. 
The boilers, which are of the Belleville type, were worked entirely 
by the Japanese crew. On the six hours’ trial the speed was 17." 
knots. the engines worked most satisfactorily on all the trials. 
Progressive speed trials were made on the measured mile course at 
Stokes Bay, and amongst the results obtained were that 10 knots 
could be maintained for 2000 indicated horse-power, and 15 knots 
for a fraction under 7000 indicated horse-power. The ship was at 
her full draught of 27ft. 2in. on an even keel, the displacement 
being 15,200 tons, and on the circling trials it was found that the 
diameter of the circle turned, as measured by a Barr and Stroud 
range-finder, was only 14 times her length, which is 400ft., her 
breadth being 76ft. All the guns and torpedoes were tried, these 
including four 12in. guns and fourteen 6in. guns, with twenty 
12-pounders, eight 3-pounders, and four 2}-pounders, and four 
submerged torpedo tubes. But the interesting feature of the ship 
is probably the disposition of her armour. Instead of adopting 
the scattered casemate system, as in recent battleships, Vickers, 
Sons and Maxim, in the design of this ship have adopted concen- 
trated casemates within the central battery, and there is no un- 
protected space on the broadside between the casemates. Such 
unprotected sides, where existing, may admit projectiles to the 
interior of the ship which might do considerable damage to the 
comparatively unprotected rear of the casemate guns on the other 
side of the ship. This arrangement secures the combined advan- 
tage of complete isolation for each of the 6in. guns, along with « 
continuous armour-plated side for the full depth of the ship 
throughout a great part of her length, thus ensuring an armoured 
reserve of buoyancy and stability. In other words, should the 
ends of the ship be riddled by shot, admitting waterand increasing 
the draught, the remaining freeboard, being armoured, ensures 
extra buoyancy.—TZimes, 
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RAILWAY MATTERS. 


Tur New York Central proposes to increase its capital 


THE EN 
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NOTES AND MEMORANDA. 
THE statistics relating to the traffic through the Suez 


MISCELLANEA. 


Ir is announced that the Admiralty have given an 


etock by 35,000,000 dols, to 150,000,000 dols., to provide additional | Canal last year testify to fair progress when compared with the year order for another turbine-driven torpedo boat destroyer to take 


capital for corporate purposes, 

THe Great Western Railway will introduce a Bill 
forthwith for certain important changes in the Risea district, and 
another to acquire more land at Fishguard, 

Tue State Railroad Cominissioners of ‘Texas have 


refused the application of the St. Louis and San Francisco to lease | 


and operate the St. Louis, San Francisco, and Texas line. 


Tue Admiralty have approved of the extension of the 
Upnor Service Railway, near Chatham, from Sharnal-street to 
Port Victoria, to facilitate the conveyance of ammunition and 
stores to warships in the Medway. 

Tur Northern Pacific is spending 1,000,000 dols. in 
improvements at Duluth. Shops and round-houses are being 
huilt, and during the summer new docks and terminal tracks 
will be built for the handling of Oriental Trans-Pacific business, 


\ LocoMoTIVE tender is becoming such a huge thing, | 
with its 5000 to 7000 gallons of water and 10 tons of coal, that a | 


good substantial frame is needed to carry it. Some master 


mechanics, says an American contemporary, still insist on wooden 
frames being used for their heaviest tenders. 

Ir is proposed to establish in Vienna a Central Railroad 
Library, by uniting, so far as possible, the books relating to rail- 
roads in other collections in the city. The Railroad Ministry is 
said to have about 20,000 volumes of railroad books, the Austrian 
Railroad Club 3200, the various railroad companies 2000 to 4000 
each, 

Tue receipts of the Gotthard Railway show a decrease 
for 1901, when compared to 1900, total receipts for the last-named 


year being 21,031,196f., while in 1901 only 20,611,880f. have been | 


received ; the decrease, accordingly, amounts on 420,000f. Ex- 
penditures, however, were 230, higher last year, 


11,256,852f. 


An official notice has been given of the withdrawal | 


of the deposited Bill, under which powers were sought to con- 
struct a “tube” railway, nearly 10 miles in length, from Peckham 


Rye Common to Gracechurch-street, and thence to West Ham and | 


Plaistow. The share and loan capital of the intended company 
was fixed at £4,800,000. 

Since last July the Paris and Orleans Railway Com- 
pany has put on the main line between Paris and Bordeaux four 
trains scheduled to run the whole or part of their journey at 
average full speeds equal to or exceeding 56 miles an our, For 


instance, the Sud express from Paris to Bordeaux scheduled, to run 


from start to finish at average speeds varying from 56 to 59-7 miles 
an hour. 

Tue secretary of the Metropolitan Railway Company 
has written a long letter to the Press, in which he states that his 
company proposes to generate its own electrical energy on a plot 
of land at Neasden, instead of purchasing it from the Traction 
Company which is going to supply the District Railway. It is 


expected that by so doing a saving of £100,000 a year can be | 


effected. 


Tue Vislanda-Bolmen Railroad, Sweden, have been 
making an experiment with pressed and dried peat as fuel with a 
train consisting of locomotive, fifteen loaded freight cars, and 
one passenger car. The distance was about 22 miles, and the 
time-table was set for lower speed than the ordinary, but this 
train arrived in due time at the respective stations, and at the final 
station fifteen minutes ahead of time. 


By the omnibus Bill which will be promoted this 
session by the London and North-Western Railway Company, 


power will be sought to widen the Trent Valley Railway for a | 
distance of nearly 5} miles, between Nuneaton Station and Ather- | 


stone Station, and also to widen the same railway for a distance of 
nearly 3? miles from Armitage to Rugeley Station. 
named in the Bill within which these widenings are to be com- 
pleted. 


Accorpinc to the Iron Age, it appears that the 
American steel rail mills have now booked for delivery in the 
present year about 2,350,000 tons, which is nearly their full 
capacity. It is, therefore, not surprising that the Mexican 
Central Railway Company’s order for 35,000 to 40,000 tons should 
have gone abroad. A large order is reported to have been 
laced by an American railway with foreign makers for Gulf 
delivery. 

A TELEGRAM from Ottawa states that the Canadian 
Pacific Railway has applied to the Dominion Government for power 
to increase its capital stock by twenty million dollars. This power 
has been granted, and legislation putting it into effect will be passed 
in the next session of Parliament. 
for adding this amount to its capital stock is that the money is for 
the purpose of purchasing additional rolling stock, doubling part of 
its line, building new shops, and other improvements. 


As the result of the municipal working of the electric 
tramways and the electric lighting of Liverpool, it has been found 
that for the year 1901 there are considerable net profits, amount- 
ing in the case of the tramway system to £52,000, and in that of 
the lighting system to £24,000. The respective committees have 
decided to devote £25,000 to the relief of local rates, the result of 
which will be a reduction in the rating of the city of 24d. in the 
pound, It is also proposed to reduce the charge for electric light 
trom 4d. to 34d. per unit. 


SEVERAL remarkable looking but immensely powerful 
locomotives are being built hy the American Locomotive Company 
for heavy and fast passenger train work on the Central Railroad of 
New Jersey. 


of the piston type with inside admission, 1jin, steam lap, line-and- 
line on exhaust edges, and 54in. travel in full gear. The total 
weight of the engine is 85 tons, and the tractive effort over 10 tons 
with 85 per cent. of boiler pressure. 


THE report of the South-Eastern Railway Company 
states that the accounts show that the proportion of net revenue 
due to this company for the half-year ending 31st December, 1901, 
is £519,706, compared with £529,755 in the corresponding period 
of 1900. The expenditure on capital account during the half- 
ror amounted to £325,705. As the capital requirements have not 
been so large as was anticipated, it was unnecessary to issue the 
new stock authorised at the last half-yearly meeting, and as the 
directors hope to be able still further to postpone this issue, they 
have not yet determined what form it should take. 


Accorp1ne to the report of Mr. John T. Short, acting 
general manager of the Western Australia Government railways 
and tramways for the year ended June 30th last year, as compared 
with the previous twelve months, there is an increase of £90,192 in 


gross receipts, and of 598,385 in the number of passengers carried, | 
n the goods | 


and of 333,426 tons in the quantity of goods moved. 
traffic the principal increases shown are in coal, coke, and shale, 
35,000 tons, other minerals 42;000-tons, firewood -140,000- tons, 
timber—locally grown—20,000 tons, and various unclassified goods 
100,000 tons. Whilst there was a loss of £6527 in 1889-90, the returns 
for 1899-1900 show £5-81 per cent. of profit to capital invested, and 
£4-35 per cent. for the past twelve months, 


being | 


No time is | 


The reason the company gives | 


ve The cylinders are 20}in. by 26in., the driving wheels | 
Sin. diameter, the total heating surface 2967 square feet, grate area | 
82 square feet, and working steam pressure 210 lb, The valves are | 


1900. ‘The figures are ;--3699 vessels in 1901, against 441 in 1900; 
and the receipts were 100,363,821f., against 90,623, 609f, 


Tur Canadian Hngineer announces that Mr. John 
Galt, of Toronto, has devised a new and simple system of natural 
ventilation in sewers, which he claims is thoroughly efficient and 
| as near perfection as possible. The plan is said to involve very 
little additional expense in designing a new system. 


DurinG last year more than 567,000 passengers were 
landed at New York by the Transatlantic steamboat services. The 
White Star Line stands at the head of the English companies with 
a total of 48,500 passengers, but the Norddeutscher Lloyd stands 
at the head of the entire list with 99,000 passengers. 


Tue Auto Vélo states that at the commencement of 
the present year that 2040 automobiles had been declared to the 
authorities in Belgium. This total is made up of 1364 cars, 
| voiturettes, and delivery vans, 609 motor cycles, and 67 motor 
bicycles, The province of Brabant heads the list with 917 auto- 
mobiles, 


JubGInG from the experience of Saturday the town of 

Northwich, Cheshire, is likely to have further trouble from subsi- 

| dence. For the third time within ten days a small portion of 

the London main road has shown signs of sinking, and on Saturday 

morning a hole on the extreme side of the road had extended to 
some 20ft. in circumference. 





| A new form of potentiometer is in use in the standard- 
ising room of the Hanover Technical High School. Measurements 
of voltages from 0-001 to 1000 can be made with it, with an 
accuracy of 0-1 per cent. A Weston cell is used as a standard, 
and its electromotive force can be balanced against any other by 
a series of resistances arranged in dials, The apparatus can also 
be used as a Wheatstone Bridge. 


Tue Kécheur carburetter is of the type in which the 
| suction of the motor cylinders raises a light spring-controlled valve, 

which closes both the main air supply se the petrol jet. The 
injected petrol runs down the exterior walls of a chamber which is 
| heated by the exhaust gases, and the vapour mixes with the 


thence to the motor cylinder, 


THE shipping traffic between Hamburg and Australia 
was doubled last year. In the year 1900 the number of vessels 
which arrived at that port from Australia and the Australian islands 
was twenty-nine, measuring 72,000 registered tons. For 1901 the 
figures are fifty-one vessels and 141,000 tons. In 1900 twenty-five 
of the vessels were steamers, but last year the steamers numbered 
forty-five, the steam tonnage respectively being 69,000 and 
133,000, 

From one single supply station in Rhode Island an 
area of over 300 square miles is served. Single-phase alternating 
current is used, and voltages of 50, 104, 2200, and 10,000. The 
following systems are also employed :—Two-wire direct-current at 
500 volts; three-wire at 235 volts, with battery sub-stations ; 
three-phase, 2200 volts ; series—open and encl —are lighting, 
| and series incandescent lighting, with both alternating and direct- 
current, and the usual parallel systems of lighting. 


Tue Siécle states that in the report of M. Lockroy on 


the French navy the cost per ton for building warships in the 


Government dockyards is £118 10s, at Cherbourg, £80 13s. at | 


| Brest, £84 1s. at Lorient, £170 at Rochefort, and £98 10s. at 
| Toulon. These prices include the general expenses, but not any 
| allowance for interest on the value of the stock. The net cost per 
ton in private yards, if only those items are included which are 
included in the above prices, is £74 10s., but the interest on the 
capital invested and the profit bring this amount up to £93 2s., 
which is the average price per ton charged to the French Govern- 
| ment for ships built in private yards, 


' 

In his reply to the discussion on his paper on “ Scien- 
tific Observations at High Altitudes,” recently read before the 
Society of Arts, the Rev. J. M. Bacon, in reply, said the question 
of discovering the cone in the air was one he should very much 
like to pursue. He thought he had proved that ascending and 
descending currents were sometimes in very thin filaments. He 
gathered that from the fact that during a balloon ascent in the 
autumn he noticed thistledown wandering up in a trailing course, 
| some ascending current wafting it up very rapidly, while at the 
| same time the balloon apparently was not in the least affected. 
It must be very slender currents which entrapped such flying 
bodies. 


| Ar a recent meeting of the Ameérican Society of 
| Mechanical Engineers, Prof. C. H. Benjamin read a paper on the 
| bursting of fly-wheels. Tests were made on sixteen wheels, each 
| 24in. in diameter, the weights varying from 601b. to 1231b, The 
author's conclusions are that for wheels of moderate size correctly 
proportioned a solid rim is by far the safest form, and will require 
a speed of 350ft. to 400ft. per second to produce rupture. It has 
been found that jointing the arms at the rims and bracing the rim 
by internal webs have no important effect on strength. Joints in 
the rim are the principal source of weakness, especially if situated 
| between the arms. Hollow rims will permit of a much more 
| efficient joint. 

Tue thermo-electricity of steels and nickel steels formed 
| the subject of a paper read recently before the Paris Academy of 
| Sciences by M. G. Belloc. | The proportions of nickel in the nickel 
steels studied varied from 5 to 35 per cent. The general form of 
the curve giving the relation between the electromotive force and 
the temperature for platinum-nickel steel couples is parabolic, the 
alloy containing 5 per cent. of nickel being exceptional in this 
respect. The steels containing 5 per cent. and 28 per cent. of nickel 
at about 400 deg. to 500 deg. Cent. show brusque variations, 
indicating molecular transformations. The 28 per cent. nickel 
steel is remarkable for its high neutral point and the great electro- 
| motive force developed. 


From the report of Sir William Crookes, F.R.S., and 
| Professor Dewar, F.R.S., on the composition and quality of daily 
samples of the water supplied to London for the month ended 
December 31st, 1901, it appears that 192 samples of water were 
collected during the month from the mains of the London water 
companies taking their supply from the Thames and Lea, and that 
all dn samples were found to be clear, bright, and well filtered. 
Of the 422 samples of filtered water supplied to London examined 
bacteriologically during the past month, 21 samples, or 4-9 per 
cent., were sterile. Eleven samples contained more than 150 
microbes, while 27 samples, or 6-3 per cent., contained over 100 
microbes per cubic centimetre. 


At the hydraulic power station at Colgate, California, 
water is taken from the North Yuba River, and carried in a flume, 
74 miles long, toa point 700ft. above the river ; the drop in the 
flume is 13ft. to the mile. The plant consists of three sets of 
3000 horse-power each, and four of 1500 horse-power, consisting of 
Risdon Ironworksimpulsewheelsconnected to the three-phase Stanley 
generators working at a periodicity of 60. The pressure at present 
| in use is 40,000 volts, and the plant is so arranged that this can be 
| increased to 60,000 volts when required. The transmission line to 
| Oakland, a distance of 142 miles, consists of two distinct pole- 
| lines, each carrying three wiresarranged at the angles of an equi- 

lateral —— with sides of 36in. Transpositions of one-third of a 
_ turn are made every mile. 











indrawn air, which also passes around the heated chamber, and | 


the place of the Viper. 


| ‘Tur armament of Barton's Point battery, the outpost 

of the defences erected at Sheerness for the protection of the 
entrances to the rivers Thames and Medway, has been strengthened 
by the mounting of light quick-firing guns. 


A NEW twin-screw of 10,000 tons burden, and christ- 
ened the Oswestry Grange, has been built by Workman, Clark 
and Co., Limited, for the Houlder Line of steamships. The vessel 
has storage capacity for 150,000 carcases of mutton. 


Tue French Chamber discussed, on Monday last, a 
Bill for the development of internal navigation by the construc- 
tion of a certain number of new waterways and by the improve- 
ment of the existing canals, rivers, and harbours. The total cost 
of the works proposed in the Bill is set down at 663,000,000f. 


FurTHER trials were made at Barrow last week with 
one of the submarine boats built for the British Admiralty. She 
was run the length of Devonshire and Buccleuch docka, and 
attained a speed of about 10 knots, the length of the latter dock 
— over half a mile. Various other satisfactory trials were 
made. 


THE Chicago Tribune states that Mr. Gary, the chair- 
man of the Board of Directors of the United States Steel Corpora- 
tion, has been elected chairman of the Board of Directors of the 
Allis-Chalmers Company. The election of Mr. Gary indicates the 
practical absorption of the Allis-Chalmers Company by the Stee! 
Corporation. 


TuE Irish Court of King’s Bench, in the case of Bigley 
z. Scott, the other day, decided under the Workmen’s Compensa- 
tion Act, that a claim made for compensation, and failing, on the 
ground that the workman was not within the Act, does not debar 
him from pursuing his common law remedy for negligence against 
the employer. 


A Locat Government Board inquiry was recently held 
in connection with an application by the Birkenhead Corporation 
for sanction to borrow £40,000 for the provision of additional plant 
| at the central and south-eud electricity generating stations, distri- 








| buting mains in Rock Ferry and other districts, and forty-two are 
| lamps for street lighting, 


| In connection with his book, entitled “ A Chronology 
| of Inland Navigation in Great Britain,” Mr. H. R. de Satis, 
| A.M. Inst. C.E., has sent us a summary of all the rivers and 
| waterways which he has personally inspected. Altogether he has 
| travelled 14,340 miles, of which over 11,000 miles were covered in 
| the author’s own launch. 


| On Thursday, the 23rd inst., the 31-knot torpedo boat 
destroyer Kasumi (Mist), built to the order of the Imperial 
Japanese Government, was successfully launched from Yarrow’s 
new works at Poplar. This vessel is similar to the seven destroyers 
previously constructed by the same firm, six of which have navi- 
gated to Japan under their own steam. 


THE resident engineer of the Ribble Navigation has 
presented a report, in which he recommends the extension of the 
training wall in the river for a distance of two miles, at a cost of 
£120,000. The Ribble Committee of the Preston Corporation 
intend to give the ratepayers time to consider the matter before 
| coming to a decision upon it themselves. 


In reply to a question asked in the House of Commons 
| on Monday regarding submarine boats, Mr. Arnold-Forster said, 
‘* When the decision to construct submarine boats was arrived at, 
only one type of boat was available for purchase. The right to 
build boats of that type was in the hands of one firm, and it was, 
therefore, necessary to entrust the work to that firm.” 


THE Japanese torpedo boat destroyer Kasumi, which 
was launched from Messrs. Yarrow’s yard at Poplar on Thursday, 
the 23rd inst., went through her preliminary trial on Friday, the 
24th, when a speed of 31 knots was obtained, with the contract 
load of 40 tons. A considerable number of destroyers of similar 
design are now being constructed in the St. Petersburg and South 
Russian shipyards for the Russian Government. 


THE public exhibition which is to follow the competition 
for motors in Paris will be held from the 24th May to Ist June. 
All motors and apparatus using denatured alcohol in any way, 
whether taking part in the competition or not, will be admitted to 
the Exhibition ; also apparatus for producing industrial alcohol, 
the receptacles for warehousing and transporting the product, the 
apparatus worked by exposed motors, denatured alcohols and 
their compounds, 


THE quarterly report of the General Federation of 
Trade Unions, which has just been issued, states that during the 
past quarter the income of the Federation has been £7635, whilst 
the expenditure was £2324, the balance being carried to the 
reserve fund, now standing at £57,043. Four new societies have 
been added to the membership, making a total of seventy-five 
societies, the most important addition being that of the National 
Association of Operative Plasterers, with 11,000 members. 


THE annual rainfall recorded at the various storage 
places at the Carditf Corporation Waterworks was submitted 
recently to the Water Committee by Mr. C. H. Priestley. At the 
Beacons reservoir the total fall was 66-93in. in 1901, compared 
with a mean annual for the last seventeen years of 75:05. The 
greatest fall was registered in December—10-32—and the smallest 
was 4-0, in June. At Lisvane the total was 30-58, compared with 
a mean of 34-17, and varied from -69 in November to 5-66 in 
December. 


A town’s meeting was held recently at the Liverpool 
Town Hall, the Lord Mayor—Mr. fang ME gy for the 
—— of considering the scheme for detaching the present 
Jniversity College in that city from its present position as one of 
the three constituent colleges of Victoria University—the other two 
being at Manchester and Leeds—and establishing it as a separate 
University. Resolutions declaring the necessity of a separate 
University for Liverpool, and appointing a committee with the 
necessary powers of action were unanimously passed. It was 
stated that the fund in hand was about £80,000. 


Berore the Sheffield University College Day Students’ 
Engineering and Metallurgical Society, on the 23rd inst., a paper 
was read by Mr. H. Jenkins entitled ‘‘ Machinery atthe Glasgow 
Exhibition.” The lecturer confined his remarks to boilers, engines, 
and mechanical tools, He gave a lucid description of the Westing- 
house three-cylinder gas engines, saying they compared well with 
the best steam engines. Summing up a discussion which followed 
the paper, the chairman (Prof. W. Ripper) agreed with the author 
that the British machinery shown at Glasgow was of much better 
class than that shown at Paris the previous year. 


Foor tests of Karri and Jarrah wood were carried 
out by the British Fire Prevention Committee on Wednesday. In 
one of these a large warehouse floor of Karri and Jarrah wood, 
comprising supports of timber, beams of timber, and a floor of 
timber, the whole carrying a load of 200 lb. per square foot, and 
being subjected to a fire of gradually increasing temperature for a 
period of two hours up to 2000 deg. Fah. Although the fire broke 
through the floor towards the end of the test in several places, it 
is stated the beams of timber withstood the strain in a satisfactory 
manner, the load being supported to the very end, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kumpfyasee, Vienna 4. 
CHINA.—KELLY AND Watsu, LiMirep, Shanghai and Hong Kong. 
FRANCE.—Boyveav AND Cuevitirr, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F, A. Brocxnaus, Leipzic ; A. TWEITMEYER, Leipzic. 
INDIA.—A. J. ComBripcr ann Co., Railway Bookstalls, Bombay. 
ITALY.—LoxEscHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND WaALsH, LiMiTED, Yokohama, 

Z. P. Maruya and Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevaky Prospect, St. Petersburg. 

8. AFRICA.—Gorpon AND Gorcu, Long-street, Capetown, 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown, 

J. C. JuTa AND Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THomMpson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontrREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; Sunscriprion News Co,, Chicago. 
STRAITS SETTLEMENTS.—KaLLy anp Watsu, Limite, Singapore. 
CEYLON.—WayaRTNa AND Co., Colombo, 
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Tue ENorneer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
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Yearly (including two double numbers) . £1 9. Od. 
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ADVERTISEMENTS. 


47 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All ear advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition, 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Wednesday morning in 
each week. 
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MEETINGS NEXT WEEK. 


Roéntorn Socrety.—Thursday, February 6th, at 8.30 p.m., at 20, 
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Applied Art Section. Paper, ‘‘The History of the Rosary in all 
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Teangural Address by 


February 7th, at 
e Electric Passen- 


Countries,” be the Rev. Herbert Thurston, 8.J.—Wednesday, February 
5th, at 8 Ordinary meeting. , ‘ Jamaica,” ~ Herbert T. 
mas, — cele , February 6th, at 4.30 p.m. Indian Section. Paper, 


“The Coal > re of India,” by. Prof. Wyndham R. Dunstan, F.R.S. 

Roya InstiruTion oF Great Britatn.—Monday, February 3rd, at 
5 p.m. General Monthly Meeting.—Friday, February 7th, at 9 p.m. 
Discourse on ‘ The New Mammal from Central Africa and other Giraffe- 
like Animals,” by Prof. E. Ray Lankester, M.A., LL.D., F.R.8.— 
Afternoon Lectures at 3 p.m.: Tuesday, February 4th, “The Cell: Its 
Means of Offence and Defence ; a b Baag ve Macfadyen, M.D., 
B.Sc.; Thursday, February 6th, ‘‘The Scot of the Eighteenth Century,” 
by the Rev. px 4 Watson, D.D.; Saturday, February 8th, ‘‘ Landmarks 
in the History of Opera,” by W. H. Hadow, M.A., Mus. Bac. 
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THE METROPOLITAN RAILWAYS. 


THE decision of the Arbitrators appointed 
to determine which system of electrical trac- 
tion should be adopted by the Metropolitan and 
District Railway Companies has not established 
peace. It isan unfortunate cosmopolitan drawback 
to arbitration that it usually leaves both parties 
discontented, and discontented folk are certain to 
find some matter outside the reference to arbitration 
about which to continue quarrelling. It has been 
settled that both lines are to be worked with a 
low-pressure continuous current. This current has 
to be generated, and the point now in dispute is by 
whom itis to be generated and where the power-house 
is to be built. It is tolerably obvious that if both 
companies put up power plant there may be a waste 
of capital in the first place, and, beyond doubt, a 
permanent cause of wrangling will be provided in the 
second place. A circular letter has been sent out 
to the shareholders of the Metropolitan Company, 
and the statements made in it are so forcible that 
the District Company will have some difficulty, it 
seems to us, in refuting them. There is, it appears, 
a Traction Company, represented as we understand, 
by Mr. Yerkes. This company, furthermore, is 
identified with the District Railway Company in 
that Mr. Yerkes holds a commanding interest in its 
shares. Now, the Traction Company proposes to go 
to Parliament and obtain sanction to secure a site 
for a great power-house at Chelsea, for which 
site a large sum must be paid; while the Metro- 
politan Company already possesses land enough 
at Neasden to satisfy present and prospective 
requirements. By utilising this land a great 
saving in time and money would be effected. 
In order to understand the situation it must 
be said that the Traction Company is desirous 
of obtaining possession not only of the District 
but of the Metropolitan Railway. The scheme 
is thus dealt with in the circular letter under 
consideration :—‘“ With regard to the offer of 
the Traction Company to lease your undertaking 
with a guarantee of 34 per cent. on your ordinary 
stock, the proprietors will recollect that the report 
made six months ago by your auditor, Mr. Edwin 
Waterhouse, was to the effect that this guarantee 
was practically worthless. The terms and conditions 
were of such a character as no man of business 
would think for a moment of accepting in his own 
affairs. The objections:-to this proposal are just as 
strong and as valid to-day as they were six months 
ago. It will be clear to every shareholder that it 
would be a rash thing to hand over the control of 
your £13,000,000 of capital to a limited company 
possessing a capital totally inadequate for the pur- 





pose, and which has not yet been subscribed.” The 
Traction Company, if its offer is not accepted, will, 
it appears, put difficulties in the way of the Metro- 
politan Company. It has offered, indeed, to supply 
current, but at a price which is so far too high that 
the Metropolitan Company will evidently have to 
establish its own generating station. On the other 
hand, the District Company has also issued a circu- 
lar letter, in which the position is stated tersely 
enough in the following paragraph :—‘ The District 
Company offered either to sell to the Metropolitan 
Company electric current—to be supplied to the 
Metropolitan Company by meter at a reasonable 
price at High-street, Kensington, and at Aldgate—- 
or, in the alternative, they offered the Metropolitan 
Company to become, with the assent of the Traction 
Company, part owners of the new power-house 
which the District Company is now about to erect at 
Chelsea.” 

Now this dispute, whatever its merits, is highly 
objectionable, not only in the interests of the general 
public, but of the unfortunate shareholders of both 
companies. The Metropolitan has the largest 
mileage, and will require most current, and, on its 
face, the argument that land already possessed 
should be utilised is excellent. It appears to be a 
mere waste of money and time to endeavour to 
acquire at a very large outlay land in Chelsea, when 
land at Neasden is available without any expenditure 
of capital whatever at this moment. But if the 
proposal of the Metropolitan Company was carried 
out, then the Traction Company would have no 
reason for continuing to live. As matters stand 
Mr. Yerkes, holding the District Railway, can find 
work for the Traction Company, even without the 
Metropolitan lines. Thus there are really before 
the shareholders and the public now three com- 
petitive schemes. The Traction Company will 
supply power for working both lines; the Metro- 
politan Company, putting down plant at Neasden, 
will supply power for working both lines ; or, lastly, 
the Traction Company will supply the District Com- 
pany alone, and the Metropolitan Company will 
supply its own line only. Mr. Yerkes and the 
Traction Company would have no position at all if 
Mr. Yerkes had not obtained a large, if not an abso- 
lutely overwhelming, interest in the District Com- 
pany. We have here all imaginable opportunities 
for endless contention, litigation, and waste of 
money, and the end may very well be the loss of 
most of their property by the present shareholders, 
and the passing of both lines into the hands of Mr. 
Yerkes and the Traction Company. Possibly in the 
long run this might be the best arrangement, in so 
far as the service of the public is concerned; yet it is 
one which would, we fancy, be distasteful to the 
greater number of the shareholders in, at all events, 
the Metropolitan Company. 

It does not require extreme sharpness of vision 
to see that, to put the working of the road ona 
proper economical basis, the fusion of the two 
companies is essential. To do the Metropolitan 
Company justice, it seems to have recognised this, 
and proposed terms to the District Company ; but 
so far nothing has come of the proposal. The 
proper course to pursue, which we need hardly say 
will not be that taken, is to amalgamate both 
companies, and reduce the nominal capital of 
the new company in some definite relation to the 
market price of the various stocks and shares which 
have been issued by the existing companies. A 
sufficient sum for the “ electrification ” of the lines 
could then be very easily obtained, for the credit of 
the new company would be excellent, and the work 
might be carried out either by the Traction Com- 
pany or some other competent contractors. - Litiga- 
tion and quarrelling would be avoided, and the best 
interests of the shareholders and the public would 
be saved. 

One important question has not been considered 
at all by either company up to the present moment. 
Can one power-house either at Neasden or Chelsea 
be made to suffice for the working of the whole 
system of lines? That power enough can be 
developed and distributed goes without saying. 
That is not the point. The question is, can it be as 
economically and satisfactorily distributed from one 
station as from two? A great deal may be said 
about this, and we shall not be surprised if a great 
deal is said about it before the lines are fully 
equipped on the new system. 


COMMUNITY OF INTEREST. 


Towarps the end of last year it was announced 
that Guest, Keen and Co., Limited, had acquired 
the large steel works and collieries of Messrs. 
Crawshay Bros. at Merthyr. The news was not unex- 
pected. Rumours pointing to such a business were 
in circulation about six months before, and, while 
he did not expressly confirm them, Mr. Arthur Keen 
admitted then that ‘the directors had several schemes 
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before them, and, whenever they found the time | panies upon which this proposal is based, and even | way stated, than the simple engine. 


opportune and the circumstances ripe, they would, 
as they had always done, take the shareholders into 


their full confidence” —a sufficient acknowledgment | 


for all practical purposes of the accuracy of the 
reports, and a pretty clear indication that the move- 
ment would not stop with the absorption of Craw- 
shay’s. No one was surprised, therefore, at the 
statement made last week that a provisional agree- 
ment had been effected for an amalgamation with 
Nettlefolds, Limited, and for a change in the style of 
the joint firm to Guest, Keen and Nettlefolds, 
Limited. On the strength of these developments 
some irresponsible daily newspaper men have been 
allowing their fancy to run riot, one telling us of a 
mammoth combination to embrace twenty firms, 
and having a capital of anything from ten millions 
upwards, and another of a thirty-firm combination 
which is to beat the United States Steel Corporation 
in magnitude and in everything else. We want 
better authority before we accept talk so seemingly 
extravagant as this; but the tendency to combine 
for the increase of efficiency and the diminution of 
the cost of production, which has been a feature of 
the English iron and steel and coal trades for some 
time past, is one that is deserving of full considera- 
tion. On previous occasions we have enumerated 
specific instances in these columns ; and only a day 
or two before the Guest, Keen-Nettlefold amalgama- 
tion, the announcement was made of the purchase 
by Vickers, Sons and Maxim of one-half interest in 
Wm. Beardmore and Co., makers of armour plates, 
ships’ plates, forgings, and railway material, and 
builders of naval and merchant ships on the Clyde. 
It is undeniable, from all this evidence, that we are 
on the eve of changes of vast import. 

This movement, it should be understood at once, 
is very different from that ‘“‘combine ” fever which 
the English textile trade took in such a virulent form 
about three years ago. In that case the main idea 
was to fuse all the important producers of particular 
commodities—sewing cotton, fine yarns, printed 
calicoes, and so forth—so that something like a 
monopoly might be created and prices maintained 
at a higher level than had ruled for a decade or two 
past; and early failure was tolerably certain for the 
majority of these combines because of reckless capi- 
talisation, acquisition of tenth-rate plants at first- 
rate prices, and other equally forcible reasons. The 
iron trade movement is not of this kind. It arises 
from a recognition of changed conditions, and the 
necessity of adapting English works to them if the 
United Kingdom is not to go to the wall. There is 
an immense amount of rubbish talked about 
American inroads into our trade preserves. The 
American Press has a way of boasting on the 
slightest provocation. But it remains that the 
United States has made very striking progress in 
iron and steel manufacture, and that, by controlling 
the interdependent parts of a trade from the ore 
supply onwards, it is enabled to produce goods at a 
price which is often much below the figure possible 
in this country. Any movement which strives to 
attain the same results in England seems to us to 
be commendable. It may involve the elimination 
of the small manufacturer, but he is not a great 
source of strength, and if there is no choice but for 
him or the country to succumb, it must not be the 
country. We are glad to see that our iron- 
masters are recognising the tendency of the times, 
und are profiting by it. Guest, Keen and Co. 
announced recently that they had arranged to re- 
organise the whole of their works, with the object of 
attaining the highest degree of efficiency combined 
with economy. The Weardale Steel Company 
decided some months ago to remodel its plant at 
Tudhoe, because with the old plant it had been 
found impossible last year to produce steel at a price 
which would yield a profit in competition with 
American and German goods. The mutual advan- 
tage of such a deal as the Vickers-Beardmore is 
obvious, given a reasonable rearrangement of capital, 
as in this particular instance. The Guest, Keen- 
Nettlefold’s amalgamation also seems to be a good 
example of ‘community of interest.” Nettlefolds 
certainly secures good terms, but for each of the last 
two years it has paid 20 per cent. on its capital of 
£630,000, and for several years previously it distri- 
buted 15 per cent. Its business is a safe one; and 
as the terms of purchase amount to an exchange of 
securities based upon the market price of its shares, 
they are equitable. To Nettlefolds it is acknow- 
ledged that the fusion is a desirable event; it gives 
the company “ the command of raw materials, and 
thus renders it independent of outside sources of 
supply for such necessary articles as coal and pig 
iron, while it also widens the base of the business, 
and thus greatly adds to its strength and stability.” 
The other parties to the transaction are not so can- 
did. They content themselves with saying: “ It is 
impossible within the limits of a circular to discuss 
the past and future relations between the two com- 
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to make at a public meeting of shareholders, your 
directors are sensible that in asking for your sane- 
tion to so important a transaction they are making 
large demands upon your confidence.” But there 
is little reason io doubt that this confidence will be 
justified by the result, the parties being what 
they are. 

We have no wish to see in this country any such 
monstrosity as a thirty-firm trust, which would 
exercise a paralysing effect on steel trade enterprise. 
Luckily, we are not likely to be punished in that 
way, and we shall be satisfied if we see our leading 
producers strengthen their position by the judicious 
absorption of undertakings which produce what they 
do not. The amalgamation of the Clydebank Ship- 
building and Engineering Company and John Brown 
and Co., of Sheffield, is one of the most representa- 
tive instance which this country has toshow. There 
is much also to recommend the Vickers-Beardmore 
agreement. While each of these makes what the 
other makes, each also makes something which the 
other does not make. The heaviest armour plates 
in the country are rolled at the Beardmore Forge, 
and therefore an economy must be effected in the 
construction of the heaviest warships by building on 
the Clyde instead of at Barrow. This is where the 
Vickers Company .will score. But the benefits 
should certainly be mutual, and a division of labour 
can scarcely fail to result in considerable economies. 
So long as the present movement confines itself 
strictly to “community of interest” it will be suc- 
cessful. The moment it goes beyond that, and 
endeavours to secure undue advantages, the move- 
ment will receive its death blow. 


SUPERHEATED STEAM FOR LOCOMOTIVES. 


We have before us two interesting tabular state- 
ments or reports concerning the performance of 
locomotives working over the same section of the 
Canadian Pacific Railway. We shall confine our 
attention to the second only of these, because it is 
the more complete and instructive of the two. It 
deals with three engines. 
No. 548—is non-compound, fitted with a Schmidt 
superheater, consisting of coils of tube in the smoke- 
box, which is slightly extended to make room for 
them. The arrangement has been fully illustrated 
as applied to a locomotive exhibited in Paris in our 
impression for September 7th, 1900. The cylinders 
are 18in. diameter by 24in. stroke. The valves are 
pistons. The total heating surface, exclusive of 
the superheater, is 1117 square feet ; the grate area, 
23-44ft.; pressure, 180 lb. There are six coupled 
wheels, 5ft. 2in. diameter, anda four-wheel bogie. The 
engine and tender weigh 91 tons. Locomotive No. 588 
is identical in all respects as regards dimensions and 
weight, save that the boiler has 1291ft. of surface, 
there is no superheater, and the engine has balanced 
slide valves. The third engine, No. 595, is a Bald- 
win compound, with two cylinders, 20in. and 30in. 
by 24in. stroke, and balanced slide valves. The 
heating surface is the same as No. 588. We have 
here, it will be seen, three locomotives so nearly of 
a size that confusion of conditions of experiment is 
brought down to a minimum. The results are 
therefore so far comparable that we can assign 
differences to their proper cause with some prospect 
of avoiding mistakes. The broad result is that in 
the matter of ton-miles hauled per ton of coal 
burned the superheating engine was more economi- 
cal by 60°9 per cent. than the simple engine, and 
more economical by 30°6 per cent. than the com- 
pound engine; and the compound engine beat the 
simple engine by 30°3 per cent. The haulage 
figures for the three engines are per ton burned, 
25,661, 15,896, and 19,845. The average speed of 
the superheating engine was 21‘9 miles; of the 
simple engine, 19:1 miles; and of the compound 
engine, 18-3 miles an hour. 

Of the substantial advantage secured by the use 
of superheated steam, as set forth in these figures, 
there can be no doubt. The advantage is stated, too, 
in just the terms which will go home to the heart of 
every railway manager. They do not deal with 
indicated horse-power, but definitely with the actual 
paying work done. The engine with a superheater 
can, in round numbers, haul 160 tons of load for the 
same cost in fuel as the simple engine demands for 
hauling 100 tons and the compound engine 130 tons. 
Under the conditions the superheating engine is first 
and the others nowhere. But there are other figures 
than those we have quoted, and it is well to bear 
them in mind. We must not run away with the 
idea that a saving of 60 per cent. can always be had, 
or that it represents the limit which cannot be’ sur- 
passed. In certain respects the working conditions 
appear to have been peculiar. 
have the remarkable statement that the compound 
engine was 30 per cent. more economical, in the 


The first of these— | 


In the first place, we | 


| has ever been substantiated, at all events at this 
side of the Atlantic, for a compound as com. 
pared with a simple engine. Unfortunately we 
are quite in the dark as to the loads hauled, 
The leads were certainly not long. The 
experimental trips lasted 50 hours 48 minutes 
for the superheater, and 64 hours 48 minutes, 
and 60 hours 55 minutes for the other two engines 
respectively. The stops averaged more than one an 
hour. They occupied from one-fourth to one-third 
or thereabouts of the total time. These are condi. 
tions which are not at all favourable to economy, 
Not the least curious figures are those referring to 
the evaporation. The superheating engine made 
4-34 lb., the simple engine 4:67 lb., and the com. 
pound engine 4°75 lb. only of steam per pound of 
coal burned. From these figures we gather that the 
boilers must have been very hard pushed; yet the 
pushing does not seem to have held any very 
determinate connection with the weight of steam 
used. The superheating boiler had, at all 
events, the worst economical efficiency, although 
it might be supposed to have used less steam ; but 
it must not be forgotten that apparently it must haye 
hauled much heavier loads than either of the 
other engines ; and so, after all, the fire may have 
been forced even harder than in the other two. It 
will be seen that the report leaves a good deal open 
to surmise. It must not be overlooked that the 
superheating engine is faster than the others; and 
this is a matter that may have a far more important 
bearing than appears at first sight. The late D. K. 
Clark showed many years ago that outside-cylinder 
engines have a greater back pressure than inside 
}crank engines, and that this is due to the want of 
| life in the exhaust steam. There is always more 
' condensation in an outside than in an inside-cylinder 
engine, and wet steam is sluggish in its movement. 
| One result of superheating may very well be to keep 
the exhaust steam lively, so that it will escape 
readily, and so keep down back pressure. In this 
way avery substantial advantage indeed would he 
secured for express engines. 

Questions will arise as to the cost of maintenance. 
Can the engine with a superheater be kept out of 
the repair shop as long as the one without? That 
is a question about which it is useless to speculate ; 
ionly extended experience can answer it. So far as 
| can be known, no trouble need be anticipated, pro- 
| vided care be taken with the lubrication. he 
| temperature in the cylinder never gets up to that of 
| : 
|the steam of the superheater. At high speeds 
| the steam will not have much time to heat ; probably 
| 500 deg. Fah. is about the maximum ever reached in 

a cylinder under ordinary working conditions, and 
with this it does not appear that any undue wear 
and tear need be anticipated. 
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THE CRYSTAL PALACE. 


Ir is announced that an important American Exhi- 
bition will be held in the Crystal Palace this year, 
opening in May. So far no definite information is avail- 
able as to what may be termed the limits of the 
Exhibition, possibly because there are no limits laid 
down. At all events, it is intended by the Crystal Palace 
authorities that it shall be as fully representative as 
possible of those departments of.American industry which 
are most likely to interest British visitors. A scarce], 
less important announcement is to the effect that at last 
a railway is to be laid down in the grounds, by which 
visitors will be taken from the Low Level Station into 
the Palace, thus saving them the climb of over 160ft. 
which has now to be made. Anything that will facilitate 
access to the Palace will be popular. The only wonder 
is that something in this direction was not done long 
since. Unfortunately, it has been stated several times 
that lifts, or a railway, or a tunnel with lifts would be 
made; but these enterprises have come to nothing. 
Now we hope for the best. 








THE Drapers’ COMPANY AND THE NATIONAL PHysicaL Lapona- 
TORY.—The determination of the fundamental unit of electrical 
resistance by the late Principal Viriamu Jones ranks among the 
most important of such determinations, and justly acquired for 
him a foremost position among physicists. ‘This determination 
was carried out by-means of a modification of the Lorenz method, 
and a machine for the purpose, on which he spent £400, was 
erected by Principal Jones at the University College at Cardiff. 
He was, however, of opinion that improvement was possible, and, 
accordingly, the Drapers’ Company in 1898, in recognition of his 
signal services both to science and to education, voted to him the 
sum of £700 for the construction of more perfect apparatus, This 
_—— he proposed ultimately to set up at the National 
Physical Laboratory, where preparation had been made to receive 
it. His illness and death prevented the realisation of these hopes, 
but the Drapers’ Company have with great generosity, and with a 
view of showing their appreciation of his merits, confirmed_their 
vote, and announced their intention of putting the sum of £700 at 
the disposal of the Committee of the laboratory for the complete 

uipment of a Lorenz apparatus, asa memorial to Principal Jones. 
The apparatus is to be erected under the supervision of Professor 
Ayrton, F.R.S., and the director. This valuable gift has been 
accepted by the Committee of the laboratory ; a tablet will be 
| affixed to the apparatus stating that it was presented by the 
| Drapers’ Company in memory of Principal Viriamu Jones, and in 
recognition of his great scientific attainments. 
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THE GERMAN NAVY IN 1901. 





We give below a short account of the progress of the 
German Navy during the Jast twelve months :— 

During 1901 the cruiser Niobe, of the Gazelle class, has 
Trials have been carried through | 


entered into service. 


, vessels indeed. 


diameter, and running at 350 revolutions per minute, up to | 
2lin. in diameter. For the most part they are very large 
| 
The general construction will be readily understood from | 
our drawings. 
The jaws formed on the end of each coupling flange, and 


with the Barbarossa, battleship of the Kaiser class, She | engaging each other transmit the rotary motion from one 


made 18 knots with 13,940 indicated horse-power, which | 
is 940 excess horse-power and half a knot over contract | 
speed. The Freya has done her trials, and reached | 
18°5 knots with 10,330 indicated horse-power ; this is a | 
knot under the contract speed, with 330 excess horse- | 
power. She belongs to the Hertha class, none of which | 
seem very special steamers. The Amazone an! Medusa, | 
of the Niobe class, are on trials still; their sisters | 
Ariadne and Thetis reached indicated horse-power 8827 | 
and 22°18 knots, and 8888 and 21-75 knots respectively. 
The contract is indicated horse-power 8100 and 22 knots | 
speed for these later Gazelle type, which seem more | 
cuecessful than some of the earlier ones. A!l have | 
excellent engine room, and all the machinery is easily got | 
at. Launches include four battleships of the Wittelsbach 
class—Sehwaben, Mecklenburg, Zaehringen, and Wettin ; | 
one armoured cruiser, Prinz Adalbert—recently described 
in Tut ENGINEER—one gunboat, Panther and eight | 
destroyers. 

The work done at the various yards is as follows: 

Imperial yards : Wilhelmshaven.—Battleship Schwa- | 
ben, launched August 19th, 1901. Work afloat upon the | 
Wittlesbach (launched 1900). Repairs of the Kaiser 
Friedrich ITI. after acci ‘ent. | 

Kiel.—Launch of Prinz Adalbert, armoured cruiser, | 
June 23rd, 1901. 


Heavy repairs to Kaiser Wilhelm II. 
Dantzig.—Launch of gunboat Jaquar, April 1st, 1901; | 
completion of Freya and Thetis. Beowulf reconstructed. | 
Private yards: Vulcan Company, Stettin—Launch 
of Mecklenburg November 9th, 1901. Completion of 
Russian cruiser Bogatyr (launched 1901). 

Germania: Kiel,—Launched Zaehringen, June 12th, | 
1991, and destroyer G 103. Building of new 13,000-ton | 
battleship H. Completion of Amazone, fourth class cruiser. | 
Construction of destroyers G 109, 110, 111, 112, 113. 

Schichau (Dantzig)—Launched battleship Wettin, | 
June 6th, 1901; laid down new 13,000-ton battleship H. | 

Schichau (Elbing)—Launched destroyers S 102, 103, | 
104, 105, 106, and 107; completion of Russian cruiser 
Novik. 

Weser (Bremen).—Building, 2715-ton cruisers G and H 

improved Gazelle class ; completion of work on Medusa 
and Ariadne—Gazelle class. 

Howalt (Kiel).—Building of 2715-ton cruiser J—im- | 
proved Gazelle. 


} flanges 


Considerable works have been undertaken at all the | 


Imperial yards, especially at Dantzig. 


During 1901 disaster has been rather plentiful with | 


the German fleet. The old torpedo gunboat Wacht has 


been totally lost by collision with the Sachsen during | 


the maneeuvres. In January, 1901, the destroyer V1. 
grounded badly near Kiel, but eventually was got 
off little damaged. The principal disaster 
to the Kaiser Friedrich III., battleship, which, on the 
night of April Ist, 1901, ran at full speed on to a reef 
near Adlergrund, east of Arcona. She passed over, 
but filled four compartments and damaged her rudder. 
The accident set her liquid fuel on fire. This liquid 
fuel—* masit ’-—was in the double bottom, cut off from 
the ship. The shock of grounding opened seams and 
forced some of it into the boiler-rooms, where it took fire. 
It took three hours to subdue the fire, which damaged 
eight boilers. The flooded compartments are reported 
to have bulged, and at one time the abandonment of 
the ship was considered. Officially the disaster was 
minimised so far as possible, but there is little doubt that 
these are the actual facts. The cost of repairs was 
originally set down at over £150,000. An official state- 
ment said; “ The cost will be much less than the amount 
first estimated.” 

At the same time as the Kaiser Friedrich IIT. the 
Kaiser Wilhelm II. also touched bottom, destroyed her 
shoe and badly injured her propellers, but as she was 
able to take the Kaiser Friedrich ITI. in tow, it would 
appear that her injuries, were considerably less than 
those of the flagship, and she was at no time in danger 
of capsizing. These accidents were caused by defective 
charts, which showed less than 5 fathoms as 7 to 
8 fathoms. A lightship near the spot was also found to 
-¥ moored 750 yards away from where she ought to have 
een, 

In conclusion, mention may be made of some long- 
distance sea trials. In April the Freya ran for five 
consecutive days at a mean of 16 knots. The extreme 
designed speed is 19°5 knots, but she never reached this 
by a knot. In January the Nymphe attempted a 
similar trial, but at the close of the third day she ran 
into a fog. Her results were :—Draught, forward, 14$ft.; 
aft, 16§ft.; air pressure, O-7in.; revolutions (mean), 144; 
indicated horse-power (mean), 5624; average speed, 
19 knots, coal consumption, 2°08 lb. This is a most 
remarkable result. A similar trial of the Niobe the year 
before with 140 revolutions and indicated horse-power 
4921 mean gave 19°45 speed, and coal consumption 
2:01—again a remarkable result. The consumption, it 
will be noted, is high in both cases. 








VERITY’S FLEXIBLE COUPLING. 


Ir will be remembered that we have on more than one 
oceasion referred to the necessity for imparting flexibility to 
screw propeller shafting as a means of avoiding the incessant 
breakage of such shafting. It is by no means easy, how- 
ever, to produce a coupling which will satisfy not only all the 
mechanical conditions, but the shipowner as well. The 
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' coupling which we illustrate has, we may say, now been fitted | other just forward of the stern gland. They require no par- 
! to about a dozen steamers, with shafts of varioussizes from 4in, | ticular attention, and will run two to three years without 


renewal of lubricant. 

Twelve of these couplings have been working two years— 
some longer—and eight have been working nine months on 
Atlantic boats with the greatest satisfaction, for they not only, 


| we understand, work smoothly and silently, with practi- 


cally no attention, but show the engineer that they are 
relieving the shafting, more or less, of the strains caused by 
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VERITY’S FLEXIBLE PROPELLER SHAFT COUPLING 


Work afloat upon Prinz Heinrich | shaft to the other; there is consequently no shearing strain 
(launched 1900). Heimdall and Hildebrand reconstructed. | the bolts. The bolts, having springs placed under the | 

| bolt heads, are of less diameter than the holes through | 
| which they pass, and merely keep the shaft ends together | 
The thrust pieces at the centre of the | 


when going astern. 


| coupling T T—Fig. 1—are of nickel steel, having the abutting 
| faces Harveyised, and are fitted separately into the end of | 
j each shaft. These not only take the thrust, but keep the 


apart to 


a certain distance allow of clearance 





COUPLING COMPLETE 


for the jaws to alternately go deeper into and out of gear 
when the shafts are working out of line. The shafts are 
kept concentric with one another by a projection on one 
shaft working within a ring fitted within the jaws on the 
other shaft ; the periphery of this projection is made convex, 
so that it can turn within the ring when the shafts are 
revolving out of line with each other. 

Parallel pieces W W—Fig. 2—are fitted between the ahead 
jaw faces, and wedge pieces S S—Fig. 3—-between the astern 





COUPLING APART 


jaw facesg The cam ring CC—Fig. 3—on one of the flanges 
keeps the wedge pieces in position, and by turning this round 
the wedge pieces are simultaneously pushed in, as required, 
to take up any backlash or wear, and it is itself kept in posi- 
tion by set screws working in a groove in the flange of the 
coupling. Two couplings are usually fitted in the line of 





shafting, one placed just aft of the thrust block and the 


| boats averaging 17in. diameter of shafting. 


| NEW 


tke flexibility of the hull in a sea-way, or the warping or 


| sagging of it through unequal distribution of cargo, or the 


manipulation of ballast or local deep tanks, causing an un- 
equal wear in the line of bearings; consequently they are 
doing good work. Some of these couplings are working on 
| twin-serew boats having shafting of 2lin. diameter. Seven- 
teen other couplings are at the present time being fitted on 
The coupling is 
manufactured by Verity’s Patent Coupling Company, 
134, Fenchurch-street, E.C. It will be remembered that 
Mr. Verity, of Liverpool, wrote to us about this coupling, 
|and we published his letter in our impression for 
May 18th, 1900. 








AMERICAN WOOD-WORKING 
MACHINERY. 


THE variety of machine tools and styles of tools used 
| in the wood-working industries of the United States is 
| almost as great as in the metal-working industries, and 

new styles of machines are continually being introduced, 
says an American correspondent. One of the latest 
novelties in this class of machinery is a_ planer 
with fixed knives, resembling a carpenter’s jack plane 
in operation, except that the knives are stationary, 
; and the wood is forced over them. The knives or blades 
are set diagonally in a box frame which can be readily 
| removed from the machine, the knives being usually 
sharpened during the noon hour and after the day’s work. 
| The machine occupies a floor space 5ft. by 28ft., and is used 
| to dress flooring, car sheathing, &c. It will handle planks up 
to 6in. in width, and will feed at a speed of 150ft. per 
minute if required, although 100ft. per minute is the more 
usual working speed. 

Another new tool is a band-saw machine for light and heavy 
work, fitted with a special feeding device. The table is 42in. 
by 44in., and has small rolls to reduce the friction in feeding. 
The machine is arranged for three speeds of feed, 46ft., 65ft., 
and 135ft. per minute, the changes being effected by means of 
cone pulleys fitted with a belt tightener. There are two 

| feeding dises, one for receiving and the other for delivering 
| the material. Both are mounted in bearings supported on a 
| heavy slide gibbed to the crosshead which carries the upper 
| band wheel. This mechanism is under the direct control of 
| the operator by means of a long lever, for easing up when 
| there is too great variation in the thickness of the material, 
| or for instantly lifting the feed clear of the material. The 
| delivering disc is independently weighted, and can be lifted 
out of the way when not required. The guide between the 
| feed dises is fitted with side plates for retaining the saw blade 
vertical, and this guide is oper- 
ated in connection with the 
feed, being raised or lowered 
with it, so that it always re- 
tains its relative position to 
the feed and the material. Ii 
has also an independent vertical 
adjustment, which is of advan- 
tage when it becomes necessary 
to lift the feed discs in order to 
use the machine as an ordinary 
hand-feed rip saw. The guide 
can also be lowered 5in. below 
the discs, enabling the operator 
to observe the saw line when 
edging and jointing crooked 
lumber. The machine will 
rip material up to 24in. 
in width and 10in. thick, 
and the guide or fence has 
an upright pointer moving 
over a graduated arm on the 
frame, to facilitate setting the 
fence for cutting to any desired 
width. The saw blade is 2gin. 
or 3in. wide, on 42in. cast iron 
band wheels, the siafts of 
which have adjustable bear- 
ings. The upper wheel is of 
light construction, while the 
lower one is heavy and has a 
solid web. The crosshead carry- 
ing the upper wheel is gibbed to the column, and is adjustable 
vertically for proper tension on the saw blade. The machine 
is used to rip flooring, railway wagon roofing and decking, 
| sheathing, furniture stock, &c., which must be reduced from 
| the wide board or plank into exact parallel widths. 
| Both these machines are made by the J. A. Fay and Fgan 
| Company, of Cincinnati, U.S.A, 
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ELECTRICALLY DRIVEN PORTABLE MACHINE TOOLS 
MESSRS, KENDAL AND GENT, MANCHESTER, ENGINEERS 


(For description see page 119) 
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PLANING 


MESSRS. KENDAL AND GENT, MANCHESTER, ENGINEERS 


| time these large castings, in some instances occupying a space 
| up to 25ft. diameter, remain on the base plate, is minimised 


MACHINE | to the utmost. 


| @ This set of portable machines, each electrically driven by 
| self-contained motors, consists of side planing, slotting, and 
drilling tools, of which we give separate illustrations with 
| detailed drawings. The portable side-planing machine, two 








PORTABLE ELECTRICALLY-DRIVEN 





of which are used when machining the joints of one-half a 
| generator field-magnet casting, is capable of machining a 
| vertical surface 6ft. high by 6ft. long, and where the tool is 
| fixed vertically a horizontal surface of 6ft. long by 18in. 
| wide can be machined, the ram in this case feeding outwards 
| fora distance of 18in. The tool-box is self-acting in the 
| horizontal, angular, and vertical cuts. The arrangement of 
driving will be readily understood by reference to our illus 
| tration in detail. The motor is fixed at one end of the bed, 
| the connection to the machine being made by belts, both of 
| which are open, not crossed. The belt driving the screw in 

the direction for cutting connects to a pulley running 

loose upon a stud, on the boss of which is keyed a pinion, 
and this pinion gears into a spur wheel which runs loose upon 
the end of the driving screw. The belt giving the quick re- 
turn motion drives direct from the motor to a pulley on the 
screw, the automatic connection from one to the other being 
made by a frictional device, which is actuated by the motion 
of the upright in the usual way. The belt connection from 
the motor has been found to be very satisfactory, and con- 
sidered preferable to driving direct by gearing from the motor. 

This arrangement allows the belt to slip a little at the 

moment of reversing, and thus minimises the skock on the 

motor, and avoids breakage of teeth, &c. 

The portable slotting machine is intended for machining 
parts that cannot be operated upon with the side planer, 
such as keyways, dovetails, facings for the pole pieces, seat- 
ings for the foundation plate, &c., and several of these 
machines can be employed economically at the same time on 
one casting. This tool is capable of machining a vertical 
surface 5ft. high by 3ft. wide at one setting. The saddles 
carrying the tool slides are balanced and traversed on the 
upright by strong steel screws, with quick return motion. 
The tool slide is arranged to swivel, and the feed of this is 
self-acting at any angle for machining dovetails, &c. The 
motor for driving the machine is fixed on the base of the 
upright inside the body casting, the commutator end of the 
motor projecting outside, so as to be readily accessible. The 
first drive from the motor is by spur gearing to an inter- 
mediate shaft, then by open and cross belts to the main 
driving pulleys above. The automatic connection from one 
pulley to the other is made by a frictional device similar to 
the one used in the side planing machine. The machine 
has a maximum height from tool to base plate of 5ft. and a 
minimum of 6ft., and is arranged for cutting keyways, dove- 
tails, and faces up to 4ft. 6in. high and 3ft. wide. 

The portable drilling machine has been designed with a 
view to rigidity and universality. It has all the necessary 
adjustments, &c., of an ordinary radial drilling machine, 








MACHINE TOOLS. 


A seT of machine tools specially designed for work con- 
nected with the manufacture of large electric generators, has 
heen recently completed by Kendal and Gent, of the Victoria 
Works, Belle Vue, Manchester. This work being of large 
dimensions, it has been found more economical to machine th« 

















PORTABLE ELECTRIC SLOTTING MACHINE 


various parts by means of portable tools, rather than con- 
struct heavy machines to which the work itself is taken. 
Apart from the difference in first cost of such machines, there | 
is the decided advantage of fixing the work on a large 
T-slotted base plate, and using portable tools, as the planing 


of the joints, the slotting of the seatings for attachment to eEng: 


the foundation, and the drilling of holes, can all be in opera- 
tion simultaneously. It is also very fortunate that as many 
machines are brought into operation as possible, so that the 
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and in addition the swivelling of the saddle so as to drill ; 
The feed motion, | 
elevating of the arm, and adjusting of the upright on the bed , 


either to the right or left, or at any angle. 


are all arranged so as to be easily handled when drilling in 
any position. The horizontal arm and the motor are always 


kept in their normal position, so as to retain the lubricant in | 
The driving from the motor is by spur | 
and change gear neatly enclosed at the end of the horizontal | 


the motor bearings. 


arm. The square slide carrying the vertical pillar has a 


horizontal adjustment along the bed by screw and handle. | 


The machine has a maximum radius of 5ft. 6in., and admits 


under spindle nose up to 5ft. 3in. in depth, and is capable of | 


drilling when at the maximum radius a hole 2in. diameter 
out of the solid. 

These machines, although primarily designed for the class 
of work mentioned, are equally well adapted for general 
engineering works where large pieces have to be dealt with. 








INSTITUTION OF NAVAL ARCHITECTS. 


Ir is announced that the annual meetings of the Institution of 
Naval Architects will take place on Wednesday, March 19th, and 
the two following days, in the Hall of the Society of Arts, John- 
street, Adelphi, W.C., by kind permission of the Council. The 
Right Hon. the Earl of Glasgow, G.C.M.G., LL.D., president, 
will occupy the chair. The annual dinner will be given on Wednes- 
day, March 19th, in the King’s Hall of the Holborn Restaurant, at 
7.15 p.m. Evening dress will be worn. 

The Council have received an invitation, which has beer extended 
to all members of the Institution, to take part in the summer 
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meeting of the Shiffsbau Technische Gesellschaft, which ix to be 
held in Diisseldorff, on June 2nd to 5th of this year. The Council 
having accepted this invitation, a detailed programme will be 
issued in due course to all members of the Institution, who will 
then be invited to state if they propose to be present. There will 
be no regular summer meeting of the Institution this year. 

(fold medal and preminm.—The following resolution has been 
passed by the Council :—Resolved,—‘‘That the Council will be 
willing to present a gold medal to any person not being a member 
| or associate member of Council, who shall at the forthcoming 
meetings read a paper which, in the judgment of the Council, 
| shall be deemed to be of exceptional merit. The Council will also 
be willing to present a premium of books or instruments to the 
reader of any paper, not being a member or associate member 
of Council, which paper shall, in the judgment of the Council, 
merit this distinction.” 








THE INSTITUTION OF CIVIL ENGINEERS : GLASGOW ASSOCIATION 
OF STUDENTS.—The fourth general meeting of the present session 
of this body was held in the Institution Rooms, Bath-street, on the 
27th inst.—the President, Mr. C. C. Lindsay, in the chair—whena 
= was read by Mr. W. H. McLean, Stud. Inst. C.E., on “ Swing 

ridges.” The author first considered swing bridges with unequal 
arms, and supported at the tail end, and afterwards those types 
which have arms of equal length, and the ends hanging free when 
swinging. Some recent examples of Type I. were treated of, viz., 
the bridge carrying the Invergarry and Fort Augustus Railway- 
over the Caledonian Canal at Fort Augustus, and a bridge over the 
Forth and Clyde Canal, at Kilbowie, near Glasgow ; while Type IT. 
was illustrated by several existing examples, and also by a com- 
petitive design of a large span structure, due to the author, the 
constructional features and working arrangements of which were 
fully explained, An interesting discussion followed. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


correspondents.) 





AMERICAN WORKSHOP METHODS IN STEEL CONSTRUCTIOy, 


Sir,—In a paper on the above, by Mr. H. B. Molesworth, M. Inst, 
C.E., read before the Institution, and which has been handed to 
me recently for my perusal, there are several subjects which, | 
hope, will be thoroughly discussed by representatives of every 
branch of the trade and profession, because at the present moment 
they are of the highest possible importance. 

As a chief draughtsman I would like to give expression to a few 
opinions on that portion of the paper more particularly which 
deals with the drawing-office and template shop. Mr. Molesworth 
gives a table of averages extending over a period of seven year, 
which includes the tonnage dealt with by both draughtsmen and 
template makers. In my opinion any attempt to put a tonnage 
rate to either draughtsmen or template makers would be, so far as 
this country is concerned at least, most misleading and unjust, for 
the following reasons, 

First, taking as examples two jobs from my own recent experi. 
ence, the first one an ornamental promenade pier containing not 
more than 300 tons of steel girder work, and the other a heavy shed 
containing approximately 2000 tons of steel roof and girder work, 
In the first example there were close upon 100 detail drawings 
made for the shop, an average of three tons per drawing, and the 
whole of the stresses were worked out in the drawing-office, every 
hole was shown and fully dimensioned, and every rivet indicated, 
with the usual lists of materials to make, &c. In the second 
example, the number of drawings for the job did not total one-half 
of those required for the first, and assuming the design, stresses, 
&c., as well as complete working drawings, lists, &c., to have been 
got out iinatehansed by a competent man in the most complete 
manner known to either this country or the States, it would not 
be a very heavy task for him to complete his work in six months; 
whereas, assuming the same man to have been given the previous 
example to carry out, he could not by any means have completed 
his task of 300 tons in less time than would be required for the 
2000 tons of the second example. 

Then, again, to take two examples of bridgework, both by lead. 
ing engineers of the day, the one a swing bridge, long and short 
arm, 100ft. clear opening, approximate weight without kentledge 
275 to 300 tons; the other, thirteen equal spans of 140ft., 
ordinary, and approximate weight nearly : tons. Any 
draughtsman acquainted with this class of work, if asked which 
he could design and detail in the shortest time, would unhesitat- 
ingly say the 2000 tons, 

f I had two jobs to give out in the drawing-office, the one 
awkward and complicated, the other simple and straightforward, 
I would most certainly give the awkward job to the best man, 
reserving the simple one for a man less talented and experienced, 
the result being the better man would turn out the less weight of 
work, 

These remarks apply with equal force to the template maker, 

As the American type of bridge is a standard one, it stands to 
reason that for a repeat order no new stresses will require getting 
out, no new drawings making, no new templates, no new lists, &c., 
to the distinct advantage of the draughtsman’s and template 
maker’s averages. 

The table giving the output in tons per annum gives the 
maximum, over a period of seven years, for the draughtsmen as 
967 toris, and the minimum as 665 tons per man, a difference of 
302 tons, or nearly 50 per cent. on the minimum, The maximum 
for the template makers for the same period is 2598 tons, while 
the minimum is 1960 tons per man, a difference of 638 tons, or 
nearly 30 per cent. on the minimum, Judging from these figures 
it is evident there must be some difference in the character of the 
work even in the States, as these big differences could scarcely be 
accounted for by an assumed inattention or incapacity on the part 
of the men concerned. 

During the twelve months just gone by, a certain English draw- 
ing-office, consisting at the best of a chief, two juniors—average 
age not more than 24—and two apprentices, average age about 
18 or 19, have dealt with over 1000 tons average per individual, 
while the template makers at the same place have an average at 
least superior to the American average, if not above their maxi- 
mum. But, as I have said, all this goes to prove nothing; the 
average must depend almost absolutely upon the character of the 
work dealt with. 

The drawing-office Mr. Molesworth quotes has a staff of draught~ 
men which has increased from forty-one to ninety-cight. The 
advantage which a staff of these dimensions must have over one of 
the size I have referred to must be apparent to everyone connected 
with the trade. In such a case as the small staff mentioned, the 
men cannot help but be jumped about from job to job in a very 
undesirable manner, to say the least, especially if they have both 
inquiries and orders to deal with, while each man of the larger 
staff will have a much better chance of sticking to one job until it 
| is complete, giving a better chance of accuracy in the getting out 
of details, lists, &c. : 

Mr. Molesworth, in speaking of the manner in which American 
| drawings are prepared, a they are fully detailed, every rivet 

and every hole being clearly shown and dimensioned, with nothing 

left for the template maker which can be done in the drawing 
office. I should be sorry to think any engineer imagined properly 
detailed drawings were only to be fn gs the States. In my 
experience, this method of preparing the drawings is not confined 
to our American competitors by any means; I think it will be 
found that very many English p heme Lge mt prepare theirs in 4 
similar manner, and it is a method I have always adopted for m) 
own working drawings. 

In describing the work in the shops, the author says that swall 
plate girders were turned out literally by the hundred. Given the 
same type of girder, I do not think there is the slightest doubt that 
English manufacturers would turn them out quite as rapidly »- 
their American cousins ; but how often does any English maker get 
the chance of turning out plate girders of one type by the hundred ' 
In America, as Mr. Molesworth says, the angle iron smith is almost 
unknown, and an angle bar is also riveted to a uniform pitch 
throughout its length ; in fact the work is designed literally to suit 
the shops. In this country the case is very different, tee iron 
stiffeners are largely used, which alter the rivet pitch nearly alway + 
wherever they are introduced, and for this reason it is doubtful if 
the stop arrangement used on the American punching press would 
be economical in this country. In addition to these small but 
important differences, there are in England almost as many—if not 
more—skew spans as straight ; every engineer has his own designs 
and details, and I must say I am glad it is so as regards the latter 
particular. If we begin to do our work American fashion, there ix 
no doubt that the cost of a bridge would be reduced, but - where 
will there be room for any individuality in design? The whole of 
the artistic side of engineering will disappear, and we shall be 
making bridges like machine-made joinery or Waltham watches, 
doubtlessly very correct, but painfully alike. 

Mr. Molesworth says the American workman works harder than 
the English workman. Human nature is the same the wide world 
over, and if he works harder, and there does not seem to be any 
room for doubt of this, what is the reason? There are re 
for whom it is a pleasure to do one’s best, while there are others 
who get what they pay for and not always that, 

That the Americans lay out their shove more systematically 
than we do generally there is no doubt ; but that their machinery 
and tools are more up to date than ours I am not so sure. Others 
with a knowledge of the machinery on both sides of the Atlantic, 
which I do not possess, will be better able to decide; but if one 








man is able to handle single-handed a plate weighing 13 cwt. to. 
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14 ewt. at the punching press it looks as if we had something to 
learn here. . : z 

Personally, I sincerely hope that bridges will never become 
standardised in Britain. ; ‘ 
worked on these lines, then many of those bridges which to-day 
are so good to look upon would never have been built ; but we 
should have had possibly a monotonous repetition of pin bridges 
with their eternal straight lines and raking end struts. Neverthe- 
less, | am afraid that some of the most important steps to be taken 
towards the reduction in cost of a bridge are the making of all its 
details, as far as possible, standard details, to be used again and 
again, not only by one engineer, but by every engineer; the 
omission of all smith work possible, the regular repetition of 
common sections, and a uniform specification of tests to which all 
mills would be willing to work. The abolition of planing except 
where absolutely necessary, and the introduction of as little lathe 
work as possible would also be necessary. 

There are numerous other points, doubtless, which merit our best 
attention if we are to compete successfully with our relations over 
the water. Every department requires careful and masterly 
handling, and good men encouraging, though I am afraid for the 
draughtsman there are but few chances of promotion, a few become 
chiefs, and fewer still get any further on; on the other hand, too 
many men become draughtsmen who are totally unfit for the work 
—it requires a very good man to make a good pages me ; and 
because a lad is able to draw a bit is no reason why his parents 
should rush away to make him one, Good draughtsmen are 
exceedingly scarce, and it is probably due to the ill effect of the 
many inefficients that the draughtsmen of to-day are generally 
appreciated so poorly, though I must say that I think the 
standard has, during the last few years, been higher than it used 
tu be. J. A. INCHBOARD, 

2s, Esher-road, Kensington, Liverpool, January 24th. 





REFRIGERATING MACHINERY, 

Sin, Referring to the statement in the leading article in your 
issue of the 3rd inst., suggesting that the C O, system of refrigerat- 
ing machinery is untrustworthy, will you permit us to draw your 
readers’ attention to the fact that as we have manufactured and 
supplied some eleven hundred C O, refrigerating machines during 
the last few years to customers, who number among them most of 
the chief steamship companies, and as we continue to receive repeat 
orders from them, and have at the present time a larger number of 
('Q. machines on order than ever, any alleged untrustworthiness of 
our CO, refrigerating machines is certainly not borne out by facts. 

For J, and E. Haut, Limited, 
E. HESKETH, Director. 

23, St. Swithin’s-lane, E.C., January 30th. 

[We never said, or intended to say, that the machines made by 
J. and E, Hall, Limited, or by any other maker of repute, were 
untrustworthy, but as our correspondents appear to be under a 
misapprehension, we insert their letter.—Ep. THE E.} 





TRAVEL IN AIR. 


Sik, —Statements on air flight, as I see it, are objected to for the 
reason that they do not agree with mechanical law. It is shown 
that weight multiplied by the distance in feet in normal motion, 
during one second, is equal to weight multiplied by distance in 
feet for the same time in parallel motion, so that there is no excess 
uailable in pressure to move against friction. 

That such equality would be found in all cases, whatever might 
be the inclination of plane and consequent amount of the two com- 
ponents where the resultant is level, might be true, but it has 
nothing to do with the case. That is a condition arising from 
inertia reactions where the body is accelerated from rest to a 
definite distance in a given time. But there is no rest and no 
acceleration with the soaring plane. Its motion is uniform. The 
parallel factor of weight is simply cancelled by static pressure in 
which there is no parallel motion. It is normal motion that sup- 
plies pressure against which the small factor rests. The plane, 
strictly speaking, is not moving against the small factor. In the 
sense of opposing motion, this factor is not ‘‘lifted.” The amount 
of work done on the upward slant is the seconds-pounds of friction 
developed in the motion. The amount of work done in nermal 
motion is the seconds-pounds of pressure under the plane. 

Pressure is wholly determined by weight. Friction is in part 
only dependent on weight, and the parailel factor has nothing to 
do with it. Work in soaring is not done on inertia ; it is done 
on air, 

The only pertinent question to decide is the relative amount of 
pressure and friction developed in each second. If the plane is 
l0ft. square, and weighs 300 ib., and friction on the two sides be 
the only resistance to parallel motion, I estimate pressure at 100 
times that of friction. 

Weight is the sole working agent, but it does not lift anything. 
Both factors are pushing the plane down. 

It is the Jekyll and Hyde character of the plane when in uniform 
motion in air that produces confusion. It has three reactions, 
inertia, pressure, and friction, and in the methods employed these 
are tangled, inertia being supposed present when it is dropped out 
of the case. ‘There can + ne inertia in either the pressure or the 
friction stress. 

The pressure stress is seen at once to be motion in a single 
straight line with no component, since components would make a 
resultant of it, and it cannot possibly be a resultant. 

The friction stress has no component in the soaring case, since 
action is supposed to be in a vertical plane passing through the 
centre of the soaring plane. This confines friction to a single 
straight line, so that the entire activity is produced by direct 
action that eliminates components. 

The office of weight is completely misunderstood, No vertical 
foree can act upon the plane in uniform motion when it is inclined. 
blique action is unthinkable, and this feature seems to be not 
szen, Pressure is spoken of as pushing the plane sideways. But 
pressure does not move the plane, neither does friction ; they are 
both reactions, and oppose motion. 

Suppose a plane be set horizontal'y in air at great elevation : it 
would come down slowly against pressure. If it was vertical, it 
would come down edgewise with great velocity against friction. If 
inclined, it would move against friction aud pressure simul- 
taneously. In the first case total weight would be against pressure, 
since gravity has no horizontal component. In the second case 
total weight would be against friction, for the same reason. In 
the third case there is no vertical action, weight being split into 
twe components that vary in magnitude and direction with the 
eens and correspond with the two reactions belonging to the 
plane, 

I do not see how the matter can be discussed. When the 
‘question is stated it is demonstrated. When inclined the visible 
ath is a resultant, containing both edgewise and flatwise motion. 
\t is not pressure that pushes the plane sidewise, but the parallel 


factor, But pressure can be made to move the plane against 
friction, There is no additional reaction in the case, but if the 


plane be made in imitation of a bird’s wing feathers enough 
pressure can be thrown over 90 deg. from normal to rest the small 
tactor of weight upon, and keep a level resultant against friction, 
in addition, When this is done the plane soars, But no weight 
is “lifted,” strictly speaking. The large factor is obviously set 
against no lifting force, since it is acting to its full capacity in 
senerating pressure, and coming down in so dojng. The small 
actor is not strictly ‘‘lifted,” since it rests against an equal and 
opposite action generated at the plave. It is simply neutralised, 
is at rest, and moves nothing. b would push down whatever it 
did moves 

_ The product of pressure is condensed air capable of doing work 
in expanding, there being no analogous friction product. After 
pressure has reacted against the condensing agent, it becomes in 


Had the engineers of days gone by | 
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its turn an active force against the curved plates of the feathers 
controlling the parallel gravity component and pushing upwards 
on the slant against friction to the resultant. But there is no 
acceleration. The only work done in that motion is overcoming 
the frictional resistance of air on the two sides of the plane. There 
is no work done on the parallel factor. Force against it isgenerated 
at each instant at the plane. There is where the component is. It 
is not moved away from the a by the air expanding against the 
— mechanism. It is an obvious case of statics where no work is 
done, 

When this case is understood it produces a sort of stupefaction 
of the mind. What is easier than to navigate the air? One gropes 
about to find the error which seems to be involved in this state- 
ment. The phrases about gravity that have become time-honoured 
are abruptly contradicted, and we seem to have lost our bearings. 
When I look back upon my fifteen years’ search for the method 
employed by the birds to project themselves forward on the air 
while both the mechanism and the activities were before my eyes 
in bewildering abundance, I can but wonder if Nature is sporting 
other similar situations abcut us. I, LANCASTER, 

Chicago, January 17th. 


Str,—The subject is one which stimulates discursiveness. It is 
vague, fleeting, and difficult to deal with on rigid lines of logical 
argument. Permit me totry and get a little solid matter into the 
discussion now in progress in your hospitable pages. 

In the first place, let us confine our attention to the performance 
of a single type of flight, and take the seagull as a subject for 
study and observation; in the second place, let us confine our 
attention to one act of flight, namely, sailing against a wind. 

What is granted by every one about these three things, namely, 
the gull, sailing, and the wind! About the first it is indisputable 
that the gull can sail againsta wind at speeds of 20 to 30 miles 


'an hour apparently without any effort, save that required to 
| preserve her balance. 


About the wind, it is admitted that it is 
air in motion, that is all, and it is very important that the limits of 
admission about the wind should be fully recognised. 

Next, let me point out to Mr. Lea that no question of perpetual 
motion is involved in the sailing of the gull. The gull cannot 
sail unless the wind is blowing, and the blowing wind supplies the 
requisite energy. How, is quite another matter. The answer is 
the solution of the problem, not of flight in general, but of sailing 
in particular. If I knew the answer I should probably, not cer- 
wer be able to make a machine to sail in the air against a head 
wind. 

Secondly, in reply to Mr. Stephen Terry, let me point out that 
while I have not the most remote intention of contradicting his 
statements about the switchback path of sailing gulls, I must 
say that such a method of progression is not usual, nor is it com- 
monly adopted by gulls when they have a nice sailing breeze 
either dead ahead or not more than ten or twelve points on the 
starboard or port bow. I have studied the performance of gulls of 
all kinds for many years—from the poop of the Great Eastern to 
a tiny steamer on a Scotch lough, in the Clyde, in the Atlantic, in 
the Irish Sea, in the Channel ; with powerful opera glasses and 
without ; with gulls so tame and so hungry that they sailed within 
a few feet of the taffrail, and I assert without hesitation that gulls 
can and do sail on a dead level line without moving a wing ; that 
the rising and falling of which Mr. Terry speaks is only one of the 
many modes of progression of birds in the air. The precise 
analogy of sailing is the motion of an ice boat, with her sails 
trimmed as flat as a board, running at 60 knots in a wind blowing 
nearly, but of course not quite, dead ahead at 30 miles an hour. 
The gull can go in a wind dead ahead ; but be it remembered that 
the gull’s sails—wings—are horizontal ; the ice boat’s are vertical. 
And here, before going farther, I would ask why it is that no one 
testing atéro-planes and such-like has not fitted horizontal sails to a 
boat and tried what would come of it! Is it not possible that a 
great deal might be learned if a light craft-were fitted with two 
great wings spinnaker fashion, made of canvas and bamboo, and 
shaped like the wings of a gull? 

Next, let us come to one or two more solid facts. I believe that 
when we really know precisely what wind can and can not do we 
shall be far on the road to understanding how Mistress Gull sails. 
That is a belief. Takeafan. Now, it can be proved mathematic- 
ally that it is impossible that the quantity of air delivered from a 
given fan can exceed x. In practice, however, that fan will give 
about 1-82. In other words, it will deliver nearly twice as much 
in practice as in theory it ought. Is the mathematician wrong ? 
Certainly not. But his data are incomplete. Take, again, a stone 
flung from a sling. The velocity of that stone can never be greater 
than that of the sling. Or an engine pushing a train ; the velocity 
of the train can never be greater than the highest speed attained 
by the locomotive before the two parted company. But mark what 
occurs with a fan. The velocity of delivery may be nearly twice as 
great as the speed of the fan blade tips, and that not in a con- 
tracted passage, but at the periphery of the fan. How is this 
brought about! Again, as has been pointed out before now in 
the correspondence columns of THE ENGINEER, the energy at the 
mouth of an evasée chimney may easily be but one-fourth of what 
it wasat the root, and no one seems quite to know what has become of 
it. It is not lost by expansion, because“the air is actually more 
dense at the mouth of the chimney than it is at the root of it. 

Now, if we understood precisely what air does to a fan blade 
and a fan blade does to air, we shoirld be in a better position to 
understand what it is the wind does to the wing of a gull and the 
wing does to the wind. 

The wing of a gull is curiously like a boomerang in shape. 
Some time ago a very interesting account was ape concerning 
the extraordinary feats performed in public by a gentleman who 
had made a careful study of the boomerang. Thus, for example, 
standing on the stage of a theatre, he made it circle round the 
house and return to his hand, besides many other feats much more 
astonishing. The special point to which [ would call attention is 
that changes so small as to be almost imperceptible in the curved 
surfaces of the boomerang made all the difference between success 
and failure. I have never yet come across any attempt at a 
mathematical solution of the boomerang’s action. 

Not to make this letter too long, I would say that everything 
has yet to be learned concerning the action of air in motion on 
surfaces. Next to nothing is known about it, and I would venture 
to urge that those who have the opportunity should carry out 
experiments with smoke, and so ascertain what is the direction 
assumed by currents after contact with atro planes or their 
equivalent. 7 A PENGUIN, 

January 20th, 


A GROWING EVIL, 


Sir,—I think it is bigh time that mechanical engineers set their 
face against a practice that is rapidly growing into an abuse. I 
refer to requests for information from people who ought to be, but 
in many cases are not, able to calculate for themselves. ~ Take, for 
instance, a type of inquiry which more particularly concerns my 
own firm. ten two or three times a week we are asked by the 
engineer or surveyor to a local authority to send in full plans and 
specifications for pumping machinery for a proposed installation, 
in order that plans, &c., of the work may be laid before the 
Government inspector. All the data given is that a certain 
quantity of water, or sewage, has to be lifted a certain height in a 
certain time. Then follows the naive request :—‘“‘ Please give full 
particulars of the size of engine, pumps, and main required, &c.” 
n almost every case, the information, at first freely given, has 
ended in the plans and specification being used, and after the 
scheme bas been sanctioned by the Government inspector, em- 
bodied in a general specification, thrown open to the public for 
competition. No saving clause fs inserted to guard the firm that 
has really been the author of the scheme ; and unless its quptation 





happens to be the lowest, it reaps no benefit for its time and money 
spent in pegentien of the designs and specification. 

Now, Sir, I suggest that this is a most unfair arrangement, as no 
one has the right to expect to obtain the services of a firm’s engi- 
neers, drawing-office, and estimating department for nothing ; and 
also it encroaches on the department of the civil engineer, who 
should really be employed if the official of the local authority is 
unable to work out the details of the scheme for himself. Some 
consulting engineers are, alas! not clear of the same indictment. 
Presumably they are paid for their services by the local authority 
who employs them, whether the scheme is carried out or not, so it 
is not surely too much to expect that a portion should be handed 
over to the firm who has done at any rate part of the work in 
preparing plans and specifications. 

If mechanical engineers would only combine to make a stand 
against inquiries of this sort, which practically amount to requests 
that they should play the part of —— engineers without the 
usual consulting engineers’ fees, and would demand payment for 
their plans and specifications, which sum might be return- 
able in the event of their receiving a return for their labours in the 
shape of the order, it would, I feel sure, put down what is now a 
very serious abuse. By refusing to give information free of charge, 
they would be in no worse position in quoting for the work when 
eventually thrown open to competition than they are now. If the 
recipient of the free plans and specifications would, even as a guid 
pro quo, specify the maker’s machinery, no complaint could be 
made ; but this is seldom done. I can see noargument against my 
suggestion, but many reasons why it would be of inestimable 
benefit. A LOVER OF FAIRPLAY. 

January 28th. 





VALVE GEAR, 

Sir,—In your issue of December 27th I read the answer of 
Signor Franco Tosi to the letter of Mr. Vanderstegen, and to be 
able to judge its value it would be good that Signor Tosi would 
send the drawings of his engine which he built with piston 
valves. 

It would be interesting, to give force to his affirmations, that 
instead of telling what he guarantees, he should say what he 
obtains, and therefore tells us where and by whom the results he 
gives have been obtained. 

We may inform you that at the Spinnerei Colmar—in Colmar, 
Alsace—with a temperature of 280 deg., our engine only consumes 
4-49 kilograms of steam per horse-power per hour—it is an engine 
with Corliss valves. 

Concerning the good performance of the poppet valves at the 
Paris Exhibition, everybody knows that the exhibitors did not let 
them fall sufficiently hard to be tight, and numerous tests made in 
Belgium prove they must fall hard in order that they may not 
leak. But in Paris, exhibitors wished te let people have faith 
in the absolutely noiseless running of the poppet valve engines. 

Only one engine, the Sulzer’s tandem one at 100 revolutions, had 
valves really working gently, but what a complication in the driving 
movement to get that result ! 

Concerning the tightness of valves, I regret to say that I never 
met with valves that would remain tight more than three years. 
To give me a serious contrary proof it would be sufficient to open 
now and then the indicator cock of these cylinders to ascertain if 
there are leaks. I doubt that any poppet valve engine-builder 
will submit himself to that experience which I accept for my Corliss 
valves during fifteen years. 

I took out a patent for piston valves in 1895, and the engine in 
my works runs with this system since 1896. It has, besides, been 
published in your paper. These piston valves are really equilibrated 
cylindrical slide valves, covering and uncovering in their stroke 
admission and exhaust ports formed in the cylindrical sides of shells 
lodged in the cover of the cylinders. 

Regarding superheating, which definitively has been declared 
practical, and which does not go over 300 deg., the piston valves 
are convenient, and the Corliss valves give satisfaction, of which we 
may give the proof. : 

I hope this will be of some interest for you. 

Chaussée de Mons, 117, Anderlecht, Bruxelles, 

January 24th. 


BOLLINCKX, 





THE LATE SIR JAMES CHANCE, 


Sir,—In the obituary notice of Sir James Chance, which 
appeared in your issue for January 10th, it is stated that Chance 
and Co. commenced the manufacture of lighthouse apparatus in 
1859. This must, I think, be a misprint for 1849, seeing that the 
firm showed a dioptric apparatus of the first order, with revolving 
lenses and catadioptric zones, at the Great Exhibition of 1851. 
(See Catalogue, Vol. i., page 477.) The apparatus is also described 
in the “‘ Reports of the Juries,” pages 271, 530. I do not wish for 
a moment to deprive the late baronet of any of the credit to which 
he is entitled, but I should like to mention that the firm had in 
their employ in 1851 a certain M. Tabouret, a Frenchman, who 
had had thirty years’ experience in lighthouse matters. There is 
a long account of Messrs. Chance’s work in Timmins’ “‘ Birming- 
ham and the Hardware District,” 1866, pages 153, &c., in the 
course of which the writer, Mr. J. Kenward, states that the firm 
had lost more than £20,000 in the enterprise. 

The French Government paid a remarkable tribute to the skill 
of Messrs. Chance by giving them the order to overhaul many 
of the French lighthouses, and to correct the errors of the lense 
and prisms. I hope that something will be done to record in a 
permanent shape the labours of the late baronet, who was not only 
a mathematician of 2 high order, but was also the inventor of 
various improvements in the glass manufacture, for some of which 
he obtained patents. R ¥. 

January 14th. 

[It was not until 1856 that Messrs. Chance began the systematic 
construction of lighthouse apparatus.—Eb. THE E.] 





CURVED ARMOUR PLATES. 

Sir,—In the account of the German cruiser Kinig Wilhelm 
Ersatz, contained on page 650 of your issue of December 27th last, 
I find the statement, that the superiority of very hard armour, 
when used in the shape of curved plates, 1s lost. In contradiction 
of this, I beg to establish the fact, that the problem of manufactur- 
ing curved plates, possessing all the features of Kruppised armour, 
asthey are used, for instance, in the turret bases of cruisers, has been 
fully and successfully solved. Undoubted proof of this has been 
furnished by the results of numerous trials of curved plates 
selected from lots presented for reception, Friep. Krvurr, 

Gussstahlfabrik, Essen-Ruhr, 

January 23rd, 





EARLY PNEUMATIC TIRES. 


Sir;—Yes, the R. W. Thomson mentioned by Mr. Meikle in his 
letter last week was evidently the same person who invented 
pneumatic tires of india-rubberj in 1846. This is very plain from 
the notice in THE ENGINEER of March lth, 1873, giving an 
account of his recent death and mentioning many particulars of his 
life’s work. It states that the scarcity and dearness of india- 
rubber at that time was the a cause of the invention not 
succeeding better. It was virtually a new product then. 

THE WRITER OF THE ARTICLE. 

January 28th. 








Tux town of Hull will petition against Hull and Barnsley 
Railway Company's Parliamentary Bill, 
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MODERN MACHINE METHODS,.* 
By Mr. H. F. L. Orcutt, Member, of London. 
(Concluded from page 97.) 

Planing. — The planer is a much-neglected, long-suffering 
machine, too often found in such dismal, unfavourable quarters 
that any attempts to improve either the accuracy or quantity of 
its product would be of little avail. Daylight and good founda- 
tions are commonly wanting in the planer department. Most of 
the improvements connected with the latter-day practice in planer 
work are seemingly of little importance, but when added together 
give a substantial total. They can be briefly enumerated. 

A quick return stroke is a feature of all up-to-date planers, 
This is now rarely less than three to one on ‘machines up to 3¢in. 
capacity, and on smaller sizes four to one is common. Where cast- 
ings are of good quality and the machine is well designed, cutting 
speeds are maintained of from 25ft. to 30ft. per minute, and even 
up to 40ft. Where castings are hard, either through design or 
ignorance, cutting speeds are necessarily lower. There is an 
immense amount of planing being done at cutting speeds of from 
12ft. to 18ft. per minute, which could be done at the rate of from 
20ft. to 25ft. All planers of 24in. capacity and upwards should 
have two heads, and larger sizes three and four. One of the most 
highly-productive planers the author has seen is a 24in. machine 
with four heads, and a 24ft. bed; it runs a close race with fast 
milling machines. It is claimed by a well-known machine tool 
manufacturer that good savings are effected by the use of variable 
speed countershafts with which all their planers are fitted, as they 
can vary the speed of planers at will in accordance with the quality 
of material, length of stroke, and depth of cut. The author has 
seen in but one shop a simple device which saved considerable 
time ; it was a brake in the form of a wooden shoe, which pressed 
on the fast-running countershaft pulleys when the belt was thrown 
off, All the best types of planers are quickly manipulated by an 
easy working lever by which the machine can be started, stopped, 
or reversed, Few planer hands realise the time saved by good 
holding devices, clamps, dogs, wedges, and quickly adjustable 
blocking pieces. Where any quantity of parts are to be planed, 
properly arranged jigs are of as much importance as for the milling 
machine. Block templates which clamp to planer bed are 
extremely useful devices for complicated shapes. 

Electric chucks for thin parts are the latest and most useful 
innovations. An exceedingly simple and useful little tool is the 
block gauge. It is cheap, lessens the chances of mistakes being 
made In measuring, and saves time in setting tools. The practice 
of periodically levelling the planer beds is astonishingly neglected, 
yet it is absolutely essential for good work. 

The magnetic clutch driving mechanism—Fig. 4—promises to be 
a most important improvement in planer construction. This consists 
essentially of two magnetic clutch discs A, which are revolved in 
opposite directions and at speeds corresponding with the forward 


Magnetic Clutch applied to driving an 84-inch Planer ( Riddell.) 





and return stroke of the planer table. The current is automatically 
switched by dogs on the table to either one clutch disc or the other. 
They alternately attract and grip discs B, shown in section, which 
are connected by a sleeve, and which slides endwise on the driving 
shaft of the planer to which they are keyed. Reference to draw- 
ing will show that these discs are so made that fly-wheel effect is 
reduced to a minimum. This arrangement makes it possible to 
reverse a planer table with a motive power very little in excess of 
that required to drive it. With the ordinary belt drive the 
amount of power consumed at the moment of reversal is from 75 
to 100 per cent. in excess of that necessary to move the table when 
under cut, whereas with the Riddel electric clutch drive on an inch 
planer the increase in power is only about 15 per cent. The 
mechanism is practically noiseless, and reverses more accuratel y to 
a line than with a belt drive. 

Grinding.—Grinding is probably the most ancient of all 
mechanical operations. As an operation by which accurate sur- 
faces are cheaply produced, it is, however, a development of the 
last few years. e plain and universal grinding machine in its 
latest form is now a manufacturing machine as much as the lathe 
or milling machine ; its use is no longer restricted to the “ tool 
room ” or for finishing hardened parts. It is conceded by those 
who use the grinder extensively and are expert in manipulating it, 
that it is the cheapest as well as the best machine for producing 
mechanically, correctcylindrical surfaces wheregood work and inter- 
changeability are desirable. This is true respecting soft as well as 
of hard steel, cast iron, or bronze. The turner and the file cannot 
compete with the grinding machine and the limit gauge. The 
author believes it is safe to state that—excepting in heavy work— 
the grinding machine and the turret lathe will in the near future 
absorb 50 per cent. of the lathe work now performed by skilled 
turners. Parts can be roughed out on lathes by unskilled attend- 
ants, each running from two to three lathes, allowing from 0-006 to 
0°008 on parts up to 4in. diameter for finishing, and then 
accurately finished almost to the nicety of a gauge on grinding 
machines, one operator keeping two of these machines at work. 
For good cylindrical grinding, machines of extreme stability are 
necessary to resist vibrations; they must be of the very best 
workmanship and capable of handling a large stream of water, by 
which the work is kept at an even temperature. Accurate limit 
yauges are of great assistance as measuring instruments in the 
grinding department, for they can be more readily used in many 
instances than micrometers or vernier calipers. 

Surface grinders, where accuracy is necessary, are not much used 
except where comparatively small areas are in question. Where 
accuracy is not of much importance, they will be found effective 
for a great deal of work, and more economical than hand polishing. 
One man can keep from four to five machines in operation. They 
are best when arranged with exhaust pipes for removing dust, as 
the present machines are not constructed to be used with a stream 
of water. As for planers, electric chucks are again ‘the latest” 
and most useful accessories to surface grinders. 

_Where accuracy is required on flat surfaces, except those of small 
dimensions, nothing in the way of a machine operation has been 
devised to take the place of hand scraping, or, where hardened 
surfaces are in question, hand lapping. 

The most striking example of advanced practice in cylindrical 
grinding is that of work recently done on a machine capable of 
finishing parts up to 8in. in diameter and up to 18ft. long, carrying 
a grinding wheel 24in. in diameter with a 2in. face. Itisrecorded 
that a 4in. shaft, 3ft. long, can be finished on this machine in six 
minutes. The shaft to be previously rough turned with a 12-per- 
inch feed, and left 0-01 above size at the bottom of the tool 
marks. Parts up to jin, diameter are rapidly finished, the limit 
of variation being 0-00lin. Knowing that results like the above 
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have been accomplished, few manufacturers can neglect to 
seriously consider grinding as an important method by which 
costs may be reduced and quality of work improved. 
Chucking.—Chucking is an American term used to designate that 
class of work which ‘is held in a face-plate chuck in either a vertical 
or horizontal turret machine, and is operated upon by a series of 
tools which finish a cylindrical hole, Comparatively true cylindrical 
surface, cheapness of operation, and interchangeability are virtues 
sufficient to recommend a proper system of chucking to enterprising 
manufacturers. Its adoption in accordance with the best practice 
need not be restricted to those who only make in large quantities 
or turn out very close work. Whether there is one piece or 
to be ‘‘ chucked,” whether the “fit” has g'yin. or ygyzin. play, the 
system is profitable. In the same manner that milling is 
specialised to secure accurate flat surfaces at a low cost, so is 
‘“‘chucking” specialised for the purpose of securing accurate 
cylindrical holes with comparatively unskilled machine attendants, 
**Chucking ” machines, with proper outfits of boring tools, are as 
much a part of a modern engineering equipment as are milling 
machines with their outfit of cutters and arbors. One prominent 
English manufacturer told the author that the introduction into 


Adjustable Reamer. 





Y yy 









LZ 
oo 





Fig. 5 


his works of a chucking department revealed the fact that he had 
never before made holes that could be called round. The best 
system calls for a series of tools, usually varying in number from 
4 to 6 for each diameter, the final operations in most cases being 

rformed by an adjustable reamer, which takes about 0-004in.— 
‘ig. 5—all holes being tested by the inside limit gauge, Fig. 1. 

For cast iron, when parts are not too light weight, the verti- 
cal machine is best adapted. One operator can in most 
cases attend two machines. Other operations, such as facing and 
turning, are often toadvantage combined with chucking work. For 
steel work where oil is used and light parts, or parts with 
a long hole, the horizontal machine is better adapted. As in 
many other operations which are specialised, comparatively 
unskilled labour can be employed, but the highest skill is required 
to supervise and keep machines and tools in proper working con- 
dition. The tools ordinarily used consist of under-size twist drills, 
boring tools, three-lipped chucking drills, four-lipped boring tools, 
roughing reamers, finishing reamers, adjustable, and facing tools ; 
a part or all of these may be used, in accordance with the work 
and available machines, Fig. 6. The best shop organisation 
demands a department equipped with chucking machine, tools 
and gauges, to which every part within the scope of the depart- 
ment should be sent. The results are a reduction in the costs of 
boring, a higher degree of accuracy, and the attainment of inter- 
changeability. With a proper outtit, holes up to 3in. diameter 
ean be easily finished by comparatively unskilled workmen to 
within from 0-000din. to 0-0010in. of standard size. 


-Tools used in Vertical and Horizcntal Chucking Machines, 
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For vertical chucking machines with four holes in turret :— 
(1) For chucking from the blank: a, ¢, ¢, j, or b, ¢, 7,7, ora, 4, e, 
k, or a,c, k, 1, or b, e, &, 4. (2) For chucking cast holes: d, f, ¢, 
j, or d, e, 7, j, ord, f, k, l, ord, e, k, 1. 

For vertical chucking machines with five holes in turret :— 
(1) For chucking from the blank: a, b, ¢, 7, 7, or a, ¢, @, j, /, or 4, 
b, e, k, 1, or b, ¢, ¢, 7, 1. (2) For chucking cast holes: d, f, ¢, j, /, 
or d, ¢, 2,7, 1, ord, f, k, l, ord, e, k, 4. 

For horizontal chucking machines with four holes in turret :— 
(1) For chucking from the blank : 4, ¢, g, h, orc, g, 4, /, machines 
with rest. (2) For chucking cast rf d, e, g, h, or d, f, g, h, 
machines without rest ; e, g, h, /, machine with rest. 

For horizontal chucking machines with six holes in turret :— 
(1) For chucking from the blank: a, , ¢, g, h, /, or a, ¢, g, h, t. 
(2) For chucking cast holes: d, ¢, g,'h, /, ord, f, g, h, l. 

Turning.—The lathe has been, anal willcontinue to be, one of the 
most important machines in the equipment of an engineering esta- 
blishment. The principal improvements in design to be noted in the 
modern latheare quickness, ease af manipulation, and rigidity. There 
is also a growing appreciation of the value of a lathe possessing the 
best quality of Jon: anes a even when used for comparatively 
rough work. Referring particularly to light lathe work, recent 
developments in other machine, tools have taken away from the 
lathe a large amount of work for which it was formerly thought 
that this machine was indispensable. Except in special cases, the 
boring of holes is now largely relegated to the chucking department. 
The accurate finishing of plain parts, and in many cases of parts of 
considerable complication, is done in the grinding department. 





Where repetition, even of small quantities, is possible, parts up to 
2ft. long and Zin. diameter are sent to the turret machine depart- 


ment. It is now recognised that itis poor economy to make a 
polishing bench of a fine screw-cutting engine lathe. It seems 
pretty well assured that in the future the lathe will be largely used 
asa roughing-out machine. Following this line, a great deal of 
work can ey vate by unskilled labour, one man keeping two or three 
lathes in operation. Stiff lathes, fitted with double tool post and with 
pump and pans, so that the work can be flooded with soapy water. 
are found to be as a means of reducing parts much cheaper than 
smith work. For instance, soft machinery steel spindles cay 
be reduced 3hin. in diameter at one operation by means of tw. 
cutting tools, which would have a feed of about 0-007in. per 
revolution, -Table II. is interesting as showing possibilities in this 
direction, 
TABLE I1.—TZool Speeds for Cutting Soft Steel.* 
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* American Machinist, September 29th, 1900, 
It is in many cases one man working three pieces in the lathe 
department versus three men working on one piece in the forge shop, 


All the modern innovations which are either supplanting or im 
proving lathe work, such as chucking, grinding, screw machine 
work, polishing and roughing, are accompanied by a reduction in 
costs of manufacturing, the emp.oyment of less skilful machine 
attendants, an increase in the ber of hi that one man 
can attend, and better work. It should be mentioned that the 
various processes of treating turning tools may revolutionise lathe 
construction. Speeds, feeds, and strains must all be re-calculated. 
Cutting speeds from 80ft. to 120ft. per minute are now — 
common. Where the lathe is used for roughing out, from 0-006 to 
to 0-008 is sufficient to leave for finish grinding. Roughing limit 
gauges are useful for this work. j e 

A summary of the latest practice in connection with lathe work 
would include the following :—(1) Chucking or boring transferre: 
to the turret chucking machine. (2) Finishing transferred to the 

tinder. (3) Repetition work—even for a dozen pieces—trans- 
erred to the screw machine. (4) Polishing transf to a separate 
department. (5) Agreatdeal of forge work transferred to the ‘‘ rough- 
ing out” lathe. (6) Castings like hand wheels, flanges or grooved 
pulleys, bevel wheels, &c., transferred to the circular milling 
machine. (7) A great increase in cutting speeds. : 

Polishing.—The establishment of a polishing department is 
apparently a custom more honoured in the breach than in the 
pe secon by most engineering works, even where this work could 
be specialised to good advantage. A_well-arranged polishing 
department is one of the best examples of simple organisation that 
could be selected, for the reasons that its equipment is ch cest 
of operations are reduced, and quality is improved. This work only 
needs to be classified. Let any manager walk about his shops and 
observe polishing operations going on here and there. It is most 
probable that they are being done by skilled turners or fitters on 
expensive machines, when the work could be done by a comparativel) 
unskilled hand with an inexpensive apparatus. A gain would also 
be realised in time of operation and quality of finish, if all polishing 
was done by men trained by constant practice. The downfall of 
many an accurate engine lathe could probably be traced to —_ 
charges of emery, administered by the combined turnerand polisher 
A comparatively cheap and simple apparatus forremoving dust from 
the polishing department would probably have the effect of inducing 
better grade men to become interested in this class of work, which i- 
important both in respect to the quality and appearance of finished 
parts, 

: Gear cutting.—The advocate of cast gears has few arguments #- 
far as costs are concerned when confronted by the results of modern 
automatic gear cutters, Every form of gearcutting can now be done 
on automatic machines. One operator can keep from three to tive 
automatic spur machines and from three to ten automatic bevel gear 
cutters at work. The latest practice in gear cutting is reall) 
confined to the following latest designed machines :—Fully automatic 
spur gear cutters, with rapid return stroke to cutter spindle carriage 
and accurate dividing mechanism, which in some cases cut up to five 
teeth at once ; the fully automatic bevel gear planing machine an¢ 
the fully automatic bevel gear milling machine which develop 
theoretically correct teeth—one operator, attending up to ten 
machines; the spur gear shaper and the modern rapid cutting 
worm gear cutter, in which the taper hob is used. Accurate cutters 
are comparatively cheap; means for testing the accuracy of finished 
ears are simple and cheap, but are not often seen in modern shops. 
iven in large shops this department is not sufficiently specialised. 
Gear cutting is an art, and calls for special study if accuracy and 
cheapness are to be combined. : 

Turret machines.—The leading characteristics of the modern 
screw machine or turret lathe is its adaptability for comparatively 
short runs. Largely on account of this feature it is rapidly 
encroaching on the field formerly held by the lathe. The lack of 
skill and training in properly maintaining and using turret machine 
tools is the greatest obstacle to its more extensive use in all classes 
of manuiacturing, both of the automatic and hand type. It is 

»re-eminently the machine demanding the brains and skill of the 
high grade tool maker, a functionary wanting in 80 per cent. of our 








engineering establishments. A large amount of lathe work now 
done by skilled men is sure to be shortly done on the turret machine 
by comparatively unskilled attendants, who will eventually beat 
the trained turner in respect to output, accuracy, and uniformity. 
This-applies to work like studs, bolts, cast iron and brass parts. 
Where a good toolmaker is available, it pays in many cases to set 
up the turret machine for, say, twenty parts when operated by 
hand and for several hundreds when machine is fully automatic. The 
author is aware that in many cases the turret machine has been and 
is a failure in competition with hand labour on simple machines, but 
he is sure that this is often where a low standard of workmanship 
exists and where interchangeability is practically unknown. In 
brass goods especially the demand forcheap work is rampant and, 
of course, the supply it not wanting. The introduction of the best 





class of turret machinery would assist to put on the market a 
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superior article at very little, ifany, advance over the rubbish now 
sold, where the loss of even the simplest part necessitates the pur- 
chaseof an entire apparatus, so little is interchangeability practised. 
The great advantage in the modern turret machine lies in the 
possibility of using eee who, in a few weeks, can turn out 

accurate uniform work in competition with lathe hands who have 
served several years’ apprenticeship. The common disadvantage to 
the modern turret machine is the lack of toolmakers, who are 
necessary for keeping machines in good working condition, and the 
almost universal want of understanding on the part of employers 
of the value of such men, no matter what wages they may command. 
For this reason turret machines, which are an ungualified success in 
one shop, are often condemned as useless in another. 

The variety of turret machines, both hand and automatic, is 
large ; simaply to enumerate them would require too much space. 
Different types have been dealt with in the recent paper by Mr. 
Ashford.* ‘The subject is an important one, and in spite of that 
which is a bugbear to many manufacturers—investment in tools— 
these machines are slowly but surely encroaching on the field now 
so largely held by the plain lathes operated by skilled turners using, 
in most cases, simple tools, 

The vertical boring mill,—The loss of time and inconvenience 
suffered by many shops for the want of a vertical boring mill is 
considerable. In many respects this machine is nothing more than 
a surfacing and boring lathe ‘‘ stood on end.” When fitted with a 
turret slide it forms a machine whose virtues are too little known. 
Like its horizontal prototype, it suffers from the lack of care on 
the part of intelligent toolmakers. With properly arranged tools 
its field of usefulness is very large. ‘ 

The small type of machine with 27in. or 30in. face plate and 
turret slide is especially adapted for chucking operations, for the 
boring and accurate finishing of holes to limit gauge, and also 
for facing operations. Work is rapidly chucked, the ive 
tools are quickly brought into play, and one man can, in most cases, 
attend two machines. For general work the vertical mill has the 
advantages of extreme rigidity and the ease with which work is 
set and held in place. With these features heavy cuts are pos- 
sible, and inaccuracies do not occur on account of ‘‘ overhang.” It 
is practically impossible to construct a horizontal machine with 
spindle surfaces and face plate rigidity that can compare with the 
vertical mill. It is now made with nearly every feature common to 
the lathe where a tailstock is not required ; it is adaptable for bor- 
ing, facing, and turning, and is provided with full sets of change 
gears for thread cutting. It is not infrequently the case that one 
vertical boring mill does the work of two facing lathes, whilst 
giving more accurate work and effecting a considerable saving in 
shop spaces. 

Drilling and jig work.—Drilling is prehistoric as a mechanical 
operation, and still flourishes in its primitive glory in a great many 
manufacturing establishments, as far as equipment of machines 
and tools is concerned, As previously mentioned, a large manu- 
facturer recently told the author that on going into the matter 
of adopting limit gauges and a modern set of chucking or 
boring tools, he found that a round hole was not made in his 
works, Like many others, he bad never a thought that “ drilling ” 
was «class of work which should be specialised as much as 
milling, turning, or any other operation. In many shops 
where it would be found profitable to overhaul the drilling depart- 
ment, one would find, first, the cheapest machines that can 
be bought having power enough to revolve the spindle when 
boring the maximum hole of their respective capacities ; secondly, 
the pa drilling tools that can be purchased, or forged ; thirdly, 
a total absence of jigs or sets of tools, even when parts are made 
in quantities or accuracy is desirable. Strictly speaking, to do 
work better than *‘ good enough” is wasteful, but it is surprising 
to what an extent the nominally “good enough” principle alone 
rules, even in the many shops where the best class of drilling 
would be cheapest, all things considered. The many advocates of 
the cheap drilling machine would do well to note that it is economy 
to do better work in drilling and boring than is commonly 
supposed ; that cheap rough work can be done on a good drilling 
machine, and that good cheap work cannot be done on a cheap 
drillingamachine. 

Weight and price alone considered, there is no machine tool on 
the market to compare with what ean be purchased in the shape of 
a drilling machine ; this is the temptation to continue in the old 
way. Those who would work on modern lines must, however, 
consider where interchangeability and good work are called for ; 
the far-reaching economy of having holes truly cylindrical and 
accurate to size ; that such holes cannot be made on cheap, low- 
priced drilling machines, with primitive drilling tools; that it pays 
many times to take work away from the drilling machines entirely, 
and to finish holes on the modern chucking machine ; that satis- 
factory results from jigs and fixtures, unaided by the accurate 
drilling machine, are out of the question; that with proper jigs 
and fixtures the highest class of work can be done on the good 
drill by the lowest paid labour, and that this means savings in the 
fitters’ work. A good deal of work formerly thought to be only 
possible on the horizontal boring mill is now being jigged on the 
upright drill with profit, even for small quantities—drilling, ream- 
ing, facing, and pe reg ; 

The usefulness of the drilling machine is greatly extended by 
properly designed jigs, and it is in connection with such tools that 
the greatest benefits of the accurate drilling machine will be 
realised. Many jigs, however, are the merest make-shifts, and are 
seemingly designed as rough laying-out boxes or plates, not as tools 
for turning out accurately finished work. What are fully as 
important as the jig itself, but wanting in the majority of cases, 
are proper boring and finishing tools. It is probably true that, 
except by the sewing machine, small-arms, ordnance, and ammuni- 
tion makers, the economy of the drill jig is, with but comparatively 
few exceptions, little understood ; perhaps this accounts somewhat 
for the continued prosperity of the makers of cheap drilling 
machines, There are surprising results awaiting those who have 
not looked into the details of their drilling work. 

Portable machines.—Like many other mechanical operations, 
portable machine work is not new, but it has recently been 
extensively developed in large engine works and in the manufac- 
ture of electric motors and generators. It is, of course, mainly 
applicable to heavy work, particularly of bulky or weighty parts 
where the surfaces to be machined are, compared with the part 
itself, of comparatively small area. For a great deal of this work 
it is found cheaper to carry the machine to the work rather than 
carry the work to the machine. Where it is most completely 
carried out, floor plates of lange area are made use of. The General 
Electric Company at Schenectady, have one plate 175ft. long by 
20ft. Gin. wide—Fig. 8. This is made up of sectional plates 
8ft. din. wide by 20ft. 6in. long—Fig. 7. The depth to the bottom 
of the ribs is 10in. In new works now being erected by the Allis 
Engine Company, floor plates 250ft. long are being made. Nearly 
all modern portable tools for heavy work are driven with separate 
electric motor. They consist mainly of drilling, milling, slotting, 
and planing machines. All are arranged with eye-bolts so that 
they can be readily lifted by overhead travellers. Many of the 
machines are of far less weight than the parts on which they 
operate, The principal advantages comnestes ¥ with their use are :— 
(1) The ease and faci = which they are transported, compared 
with the on which they are operating. (2) A less expensive 
machine 1s possible than would S required in case it was big 
enough to embrace the parts, (8) Tools are rarely idle, as they 
can be operating upon one piece while another is being set and 
can be brought at once to the work. (4) Several machines, like 
boring, slotting, milling, &c., can be operated on one piece at 
the same time. (5) Parts do not require resetting for different 
operations, often more expensive than the machining itself. 

_ Small tools.—The small tools referred to are those which are 
indispensable to the successful working of ordinary machine tools ; 
for example, cutters, reamers, taps, dies, stain hévheg tools, and 
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gauges. It is remarkable how little attention these important 
articles receive even from those who are users of the best class of 
machinery. Many a valuable labour-savingjmachine tool is an 
utter failure, or only half a success, largely on aecount of ignorance 
in selection or care of the tools, Throughout the world there is a 
scarcity of toolmakerg who understand these little articles, The 
labour-saving machine is nothing without them, yet scores of 
manufacturers have capital sunk in badly designed, inaccurately 
mad , uncared for, never inspected small tools. The subject isa 
big one, and space allows but brief mention of the questions that 
the modern manufacturer should put to himself. Are the small 
tools of the right design, so that cuts are easily taken without too 
severely exerting either operator or machine? Are they well made 
and within reasonable limits of accuracy ! Without accurate tools 
it is impossible to employ low-priced wages for high-grade work. 
Are they made of the best material, having in view wearing 
qualities on a particular class of work? Are they kept in the best 
working condition, sharp and in good repair! Output and quality 
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will fall off if they are not. Are they ‘‘scrapped” when past their 
useful age / Are they cared for in well-arranged tool stores, or 
does each workman foster his own “kit,” add to, take from, 
sharpen, repair, and inspect! It is safe to say that many shops 
are stocked with ten times as many tools as are necessary, simply 
for the want of proper stores. One large shop recently found that 
two tons of tool steel could be dispensed with by arranging tool 
stores, instead of allowing each man to retain his own complete 
outfit. Better cut down the quantity and improve the quality. 
Are they ever inspected? How many taps or reamers cut to 
size? How many arbors run true? How many teeth in 
milling cutters cut?) How many gauges guaranteed to z,5,in. 
when new—note the degree of accuracy—are no longer accurate 
to ;}sin., are neither round, square, nor oval? How many 
‘“home-made” tools are nearly as good as those that reliable 
makers can supply, or ascheap’ Last, but not least, how many 
establishments have a good head toolmaker who is familiar with 
the latest practice, knows the best forms of tools for different 
classes of work, and appreciates the value of keeping tools in the 
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best working conditions ? How many take the trouble to train 
such men, give them the opportunity of studying what others are 
doing, or pay them sufficiently to induce them to put their brains 
and intelligence into this work, which demands thoughtful applica- 
tion and the highest mechanical skill? Modern manufacturing 
cannot be carried on unaided by well-cared-for cutting tools of the 
best quality. The higher the output per machine and man, the 
greater the importance of the tool question. 

Tool-room.—By the term ‘ tool-room” is meant an equipment of 
the best grade of machine tools and small tools necessary for the 
maintenance and supply of the special tools and fixtures which are 
used for manufacturing purposes. In an old-fashioned plant this 

uipment might mainly consist of a forge and a grindstone. In 
a highly organised plant making an extensive use of labour-saving 
machines, fixtures, and jigs, it must consist of the most accurate 
machines, such as the universal mill, engine lathes, shapers, 
boring machines, drills, and grindi machines, and also of 
accurate gauges, the ap varying in size and variety in 
accordance with the main t. It seems curious, but it isa fact, 
that many manufacturers do not realise that complicated labour- 
saving machines and tools, constituting a highly productive outfit, 
rapidly degenerate unless the means are at hand for constantly 
regenerating. They will invest in expensive machines which plain 
figures show are profitable, but will leave works’ managers and 
foremen nearly destitute as to the means of keeping up the plant. 
The object of fast-working machines and accurate tools is to 
save hand labour. Labour-saving outfits fail in a measure to 





— hand labour if accuracy is lost sight of. Cutting tools 
will wear, and whether they are adjustable to gauge or of fixed 
dimensions, the allowable limits for wear are really very small, if 
we expect labour-saving tools to compete with the skilled worker. 
The need of constant renewal is obvious. To attempt this renewal] 
unaided by the very best appliances is uneconomical. 

Many manufacturers attempt tool-room practice in a groping 
sort of fashion, a lathe here and ‘there, a. milling machine occa- 
sionally made use of when not employed in regular work, 
and a standard set of gauges purchased in an unguarded moment, 
and carefully kept in the office under lock and key. A few who 
have fairly good outfits make the mistake of turning their tool- 
rooms into manufacturing establishments of those articles which» 
could be purchased more cheaply and better from a trustworthy 
maker. '‘'I'hose who proceed on this plan are liable to be constantly 
behind in respect to the latest design of tools, for the reason that 
they come so little in contact with those who make a special study 
of tools and the best ways of producing them. Others have a 
vague sense of the need of a tool-room, but do not see that this 
equipment calls for everything of the best. They try to economise 
in the purchase of outfit, and must surely, therefore, only attain 
indifferent results. None but machines of the highest accuracy 
should be allowed in the tool-room. The worst offenders of all aie 
those who try to economise the wage account chargeable to tool- 
room. The very best skill and intelligence obtainable should Le 
employed in this department, for on it rests a good part of the 
responsibility of producing a large or small output. Whether the 
plant is highly productive or not largely depends upon the head 
toolmaker. To expect brains and intelligence of a high order to 
seek employment where the wages are low is contrary to all laws 
of supply and demand. American manufacturers, who generally 
recognise the value of a proper tool-room, commonly pay from 12s, 
to 16s. per day, and even 20s. per day, for good toolmakers. 

Erecting department.—Probably in no department of mechanical 
work are the contrasts between old and new methods more striking 
than in erecting or assembling. In the new method, machining is 
done accurately to dimensions ; in the old, machine and tools are 
mainly used for removing metal, and reliance is placed on the 
fitter for proper working fits. In the new, accuracy and inter- 
changeability of dimensions are maintained by a suitable equip- 
ment of gauges and the establishment of limits ; in the old, there 
is a. variety of sizes depending upon the skill and judgment of indi- 
viduals. In the new, the time necessary for ‘“‘setting up” a 
particular piece of work, or “lots” of work, is reduced 25, 50, 
100 per cent., and even more, below that taken in the old shop. 
In the new, the number of fitters is strikingly small compared 
with the abundance of this class of helpers necessary in works 
running on old lines. The model erecting department, therefore, 
is one in which fitters’ work is reduced to a minimum, and where 
the least possible amount of time is occupied in —-, 
These results are, of course, only possible when the best methods 
of machining are practised, when jigs and fixtures are used as 
much as possible, when a proper — of gauges is installed, 
and a system of inspection is amplified, 

Testing and analysing material, —In view of the fast machine 
operations, the increasing demand for accuracy and the exacting 
requirements in respect to material under which the engineer often 
has to work, it is wonderful how little the ordinary manufacturer 
really knows about the structure, composition, and capabilities of 
the material which he is continually buying, manipulating, and 
selling. A testing machine here and there—crude enough as a 
rule—a few laboratories connected withschools and scientific public 
institutions ; the rest is guess work. A change of foundry fore- 
man, or the transfer of patronage to another steel maker, often 
demoralises a whole establishment, results in the ruin of expensive 
machines and tools, and in the scrapping of costly finished product. 

The advantages of possessing a well-equipped laboratory and 
testing department are many and far-reaching compared with the 
sole disadvantage—expense—and they bring quick returns for a 
small outlay. In the first place, raw material, pig iron, scrap, 
coke, steel, copper, brass, &c., should be bought to specification. 
The result would be emancipation from the slavery of ‘‘ brands.” 
This is in itself a considerable advantage to the buyer. A control 
of cupola mixtures can also be undertaken which will give definite 
results in castings. Steel, iron, and other materials can be selected 
independently of the recommendations of the maker, who too often 
answers a complaint with the assurance that more expensive material 
must be purchased, when perhaps cheaper would be better. Not 
alone in the purchase of material, but in the manipulation as well, 
is the analysing ahd testing engineer of value. Castings must be 
properly treated, and be of the right mixtures to allow rapid and 
accurate machining. Recently a case came under ‘the author's 
observation where the product of a milling machine was increased 
30 per cent. simply by improvement in the quality of material. 
Many concerns are using hard material which: is necessary for cer- 
tain parts but uncalled for in other cases, because they have no 
definite knowledge to enable them to vary cupola mixtures. If 
they had they would increase the speeds of machining in a large 
percentage of their work. Materials should be studied with a 
view to selecting that which is most suitable for the purpose, which, 
being most suitable, can be most rapidly machined, and which, fulfill- 
ing all conditions, is the cheapest. This cannot be accomplished with 
the haphazard methods commonly employed. The establishment of 
laboratories is confidently put forward as a suggestion worth the 
serious consideration of mechanical engineers. It will pay, in 
nearly all cases, for those employing 1500 hands, in a majority of 
cases for those employing 1000, and in some where under 1000 are 
employed. 

Where the size of a shop does not warrant the expenditure 
necessary to support its own department, several manufacturers 
can easily combine and contribute to the support of afully-equipped 
laboratory. Where the last course only is feasible, petty jealousies 
and nonsensical isolation, which are so prevalent amongst manufac- 
turers, will probably stand in the way for some time to come. 
There is, however, no practical reason why every mechanical engi- 
neering establishment in the United Kingdom should not have a 
testing institution at its command which could be constantly made 
use of. The realisation of this state of affairs would be of incaleu- 
lable benefit to the industries and commerce of Great Britain. The 
following Table III. of chemical specifications is one suitable for a 
large variety of light machinery castings which can be rapidly 
machined, are close grained, have good wearing qualities, and take 
a good finish. ; - 

Shop jittings.— Good fittings play a not unimportant part in 
shop economics. They are too often looked upon as articles of 
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luxury only to be made use of by faddists instead of as pc ng 
a practical value as means of saving timeand maintaining order and 
cleanliness. Among the more important are included: Well- 
designed work benches; shop stands for workmen who are 
machine attendants, cans and buckets for waste and rubbish, 
properly designed racks for holding parts; carefully arranged 
receptacles for tools and gauges; and racks for holding 
rough material. Stores for rough materials, partly finished work, 
and finished product should be most carefully studied. Simple 
and easy methods of fastening countershafts and main shaft 
hangers should be devised. Means of transportation—whether 
cranes, railways, or trucks—should, of course, receive special 
attention. Machine shop floors deserve far more thought than 
they usually receive. Means of heating and ventilating are, as 
well as floors, absolutely essential to the modern shop, for without 
them it is impossible to properly keep fine machines, tools, and 
gauges in condition. Comforts and conveniences for workmen 
are fast becoming necessities in the modern shop, as they help in 
attracting and retaining the best and most intelligent workpeople, 
Organisation.—Most shops, even the newest, are in a way 
organised without much analysis or systematic study of the latest 
methods. Volumes have been written on shop organisation, and 
there is room for more volumes. Every item which it is proy 
to mention here is capable of being expanded into a separate 
treatise. The main items which must receive attention from the 
modern manufacturer are as follows :—({1) The adoption of the most 
economical methods of manufacturing, and machines best adapted 
to the product, as well as the best forms of small tools and proper 
(2) The specialisation of manufacturing operations both in 


gauges, 
respect to equipment and supervision. This is largely regulated by 
the quantities that are to made. Where the quantities are 


small, different parts must go through the same sets of machines. 
Where transportation would be costly on account of weight of 
parts or the quantities are large, separate parts may command a 
complete outfit. Care should be taken not to have too many 
machines or varieties of work under one foreman. Many successful 
manufacturers state that no foreman should have charge of more 
than forty to fifty men. (3) The placing of departments in the best 
positions relative to each other, so as to facilitate transportation and 
progress of work. (4) The possession of shop fittings and structural 
features best adapted to product and to the comfort and convenience 
of workpeople. How far an investment in this direction will pay 
cannot always be shown in cold figures, but the recognition of its 
importance is growing, and several modern manufacturers have 
installed elaborate arrangements without the slightest claim to 
philanthropic motives in all that they have done for their employés. 
(5) The installation of a system of inspection by which quality of 
product is kept within desired limits. Thisis strangely and commonly 
neglected, but it naturally follows the adoption of modern 
machining operations which are largely performed by unskilled 
men, using the best forms of cutting tools and gauges, and produc- 
ing interchangeable work. ‘‘Every foreman his own inspector” is no 
longer workable in the modern shop. (6) The adoption of methods 
by which exact costs of product are known and work in progress is 
constantly under control. **I fear no competition except from 
those who do not know what their work costs them,” said one manu- 
facturer. ‘*I try to make a date of delivery gospel,” said another. 
Needless to mention, both the above are rare specimens of shop 
managers. (7) The establishment of a system of training and 
instructing employés. Most manufacturers work on the Micawber 
principle of waiting for ‘“‘something to turn up” in the way of 
skilled employés. This is slipshod, unsatisfactory, and shortsighted. 
It is the natural concomitant of badly equipped, poorly arranged, 
cowfortless, and low-waged establishments, having no features of 
equipment or management sufficiently attractive to retain an 
intelligent, self-respecting workman after he is well trained. 

The best selected plant is often but a partial success, and not 
infrequently a total failure, for the reason that it is put down 
without sufficient consideration in respect to organisation. The 
author is being repeatedly told by manufacturers that certain 
machines which he knows are effective labour-savers in constant 
operation would simply be smashed to pieces if they tried to put 
them to work. And so they would, chiefly for the reason that 
their shops are arranged utterly regardless of the fact that it pays 
to specialise operations, to group machinery according to the 
nature of the work, and to put competent foremen over those 
groups who thoroughly understand the class of work which they 
are supposed to supervise. The majority of shops, in their effort 
to eliminate high-waged employés—always the most profitable— 
employ too few foremen. They put one man over too great a 
variety of work, and give him too many men to supervise. From 
forty to fifty men is the ordinary limit for a good foreman. Many 
shops have one foreman in charge of as many as 150. He must be 
a combined expert in turning, milling, planing, grinding, &c., do his 
own tool-making, cost keeping, and inspecting, all for 50s. a week— 
an incomprehensible situation no matter what salary may be paid, 
demanding an experience and training impossible of attainment in 
these days of *‘ second splitting ” operations performed on highly- 
developed machines. Specialisation of operations, as well as of 
product, is necessary for the most economical manufacturing. 
When work is classified in accordance with the best practice, plant 
should be arranged with a view to a thorough supervision on the 
part of foremen, and an orderly progress of parts, cheaper and 
better work will be the result, and responsibility can be more easily 
located in the case of mistakes. 

Extensive application of modern methods possible.—There is a 
widely spread and erroneous idea, particularly amongst European 
manufacturers who would emulate American manufacturers, that 
the latest methods cannot be economically adopted except where 
work is thoroughly standardised, specialised, and made in large 
quantities. Advantage of every method which has been men- 
tioned, with the exception perhaps of jig and fixture work, can be 
taken where none of the above conditions exist, not even excepting 
that which practically amounts to interchangeability. One hole is 
taore cheaply bored in a chucking machine than in a lathe. It is 
more easily made to a limit gauge than when the skill of a work- 
man in setting his calipers has to be trusted. One spindle is more 
cheaply finished in the grinding machine than in the lathe, quality 
duly considered, and again, is more easily finished to a limit gauge 
than to calipers, with the employment of lessskilful labour. With the 
quickly adjusted, easily manipulated milling machine, any amount 
of work can be more cheaply milled than planed, even where only 
a few pieces are to be worked. Inspection, good equipment of 
gauges, tool stores, the latest machines, and small tools are 
necessary, whether one piece or 1000 are in question. The idea 
that big quantities and standard work are necessary before modern 
equipment begins to play an important part in the economics of 
manufacturing is the delusion of those who have grasped but a 
small part of the problem. 

Apprenticeship question.—Unquestionably one of the most serious 
obstructions to the introduction and successful working of new 
machines and methods is the lack of knowledge and understanding 
of modern machine methods on the part of workmen. This is not 
due so much, as is commonly supposed, to the restrictions and 
regulations of trade union, as to the ignorance, bad management, 
and want of foresight on the part of the masters. The fact is that 
men in a great many shops accomplish wonders, considering the 
opportunities given them to learn, and the appliances with which 
they are expected to work. Within a comparatively short time, 
methods of manufacturing, machines, and tools, have undergone 
an almost revolutionary change. This change has been so great 
and rapid that men who served as apprentices under the old régime 
are ignorant of new methods, and have not the necessary training 
to manipulate successfully and supervise the most economical 
working machinery. Many of them are as much at home in a 
really modern shop as ‘‘ Alice in Wonderland.” It is not at all 





surprising that they shake their heads at strange new machines, 
and doubt the tales of the American “‘ Mad Hatter.” It is well to | 
ask the masters who grumble if they themselves are familiar with 


the latest methods of machine work ; if they are familiar with the 
advantages of the subdivision of labour and departmental work ; | 
if they know the value of skilful, intelligent toolmakers, and are | 
familiar with the best ines and appli These are items | 
which must be studied by the masters, and, side by side, should be | 
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idered: how shall they instruct and train men in the proper | 
eine sy ak tek : or | THE report that Sir Alfred Hickman intends to follow the lead of 


use and care of machines and tools? In other words, systems o' 
apprenticeship must be inaugurated and maintained which teach 
men how to work in modern ways. Do not work apprentices on | 
old-fashioned machines with out-of-date tools, letting them take | 
years tolearn to perform certain operations which a man from the 
street with three weeks’ practice can do better and quicker on a 
modern labour-saving tool. Many shops are having endless trouble 
from trying to work new machines by men trained on the old lines, 
neither masters nor men comprehending their duties. It is the 
duty of masters to establish modern systems of apprenticeship 
arranged in accordance with new methods. It is the duty of men 
to try to adapt themselves to these new systems. It is wasteful 
and foolish for all to insist that a man must serve from four to five 
years before he can become a proficient turner, when we know that 
in a few weeks a labourer can learn to operate two grinding 
machines and produce cylindrical surfaces that it is impossible for 
the most skilful turner to duplicate, either in regard to quality or 
cheapness. This is not saying that it is unnecessary to train men 
to become good turners ; it is, however, unnecessary to train them 
to perform many operations which are superseded by new methods 
of working. The same compar'son can be made between the screw 
machine and the lathe, and the milling machine and the planer. 
Chuck and jig work supersede boring and drilling. Men must 
realise that the new ways have come to stay. Masters will wait in 
vain if they think the technical school can ever take the place of 
rational training in that best of all schools, the shop itself. Many 
employers are beginning to realise that there is but one way to get 
good men, that is, to make them. A modern system of apprentice- 
ship naturally divides itself into three broad classes :—(1) Training 
of men who wish to become skilful in special operations like turn- 
ing, planing, &c.; (2) training of men who wish to become merely 
machine operators; (3) training of men who are necessary for 
supervising and keeping plant in a high state of efficiency. By the 





old methods, men are largely trained to become skilful in turning 
out a certain product. By the new methods, the highest skill is | 
employed as supervisor of labour-saving machinery which turns | 
out the product in a practically finished state. This calls fora | 
radical change in the systems of apprenticeship. 

Politicians and writers are raving over the technical schools of 
Germany. Speaking as one who has for years been in contact with 
the product of the German technical school, the author has no 
enthusiasm nor admiration for their methods ; at least, as far as 
mechanical progress isconcerned. Technical education as taught 
to-day is useless except to a very small percentage of our mechani- 
cal workers. There is an immense amount of talk about a 5 
old machinery, buying new plant, and planning new shops, whilst 
the most important factor of all—men—is left to shift for itself, | 
Yet all are asking the question, Where can I get good men? Train 
them is the answer. The means for doing this are in the hands of 
every manufacturer. In yourown shops, on your own machines, 
with your own instructors, in your own time; neither munici- 
palities nor Governments can do it for you. Manufacturers must 
establish systems of apprenticeship which include workshop ex- 
perience under educational guidance. 
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JOHN M. HENDERSON AND Co., King-street, Aberdeen.—Pam- | 
we illustrating and describing a few typical illustrations of the 

enderson hoist conveyors. 

RoBerTS Bros., Corn Exchange-buildings, Manchester. 1902 
machine tool catalogue.—The appliances illustrated are lathes, 
grinding machines, and boring mills. 

Isaac J. ABDELA AND MITCHELL, Limited, Brimscombe, Stroud. | 
—Sheet R: Illustrations and particulars of a few standard designs 
for stern-wheeler tugs, launches, and engines. 

KEIGHLEY ELECTRICAL ENGINEERING CoMPaNyY, Limited, Vulcan 
Works, Keighley.—Wall card, price list, and specification, illus- 
trating and giving particulars of electric motors. 

LeBrun Ice MacuHINeE Company, Great Dover-street, London. 
Illustrated description of the Lebrun refrigerating and ice-making | 
plant.—This works on the anhydrous ammonia principle. 

MATHER AND Ptatt, Limited, Manchester. Catalogue of elec- 
trically-driven machinery.—The contents include calico printing 
machinery, drills, hoists, travellers, conveyors, and pumps. 

C. J. WARSSAM AND SON, Wenlock-road, London, N.—Pamphlet 
of illustrations of brewery buildings and plant prepared from 
photographs of works recently carried out to this firm’s designs. 

UNITED States METALLIC PACKING CoMpANY.—Wall cards illus- | 
trating Davey, Paxman and Co,’s 650 B.H.P. compound horizontal 
electric traction engine exhibited at the late Glasgow Exhibition, and 
a 5000 H.P. three-cylinder compound engine built by John Musgrave 
and Sons, Limited, Bolton, for the Pinkston Power Station, Glas- 
gow ; both engines are fitted with the United States packing. 

JosHva BuckToN AND Co., Limited, Leeds. Section A, Edition N, | 
planing machines.—This is a very well illustrated catalogue show- | 
ing on a good scale the various types of planing machines | 
constructed by Joshua Buckton and Co. It is divided into sections, | 
the pages thumb-indented for easy reference, dealing with table, | 





| trebles, £8 2s. 6d. to £8 7s. 6d. 


| of Midland descriptions re 


the Earl of Dudley by introducing further up-to-date improve: 
ments into his steel-producing plant is one of the latest develo). 
ments in the local steel trade. the Bertrand-Thiel process, which 
it is intended to instal at his Lordship’s works, is regarded by 
local experts with much favour from the point of view of rapid and 
economical production. 

It is matter for much satisfaction that the tendency towards 
improvement in plant, which has recently been so noticeable in the 
North of England, should have spread also to this part of the 
kingdom ; though it is well known that the leading Midland stee| 
firms have steadily kept abreast of the times for some years past, 

Steel was quoted this afternoon as follows :—Bessemer billets, 
£4 15s, to £4 17s, 6d.; Siemens, £5 to £5 2s. 6d.; mild steel bars, 
£6 10s. to £7; plates, £6 15s. to £7 5s.; girders, £6 to £6 5s,: 
angles, £5 15s. to £6 5s. The raising of the continental price of 
German billets has caused makers to send instructions to their 
agerts to quote higher terms in this country also, and the result js 
that they will notgo below £4 10s., and since English makersare quot- 
ing for some qualities £4 15s., there is now only about 5s. difference, 
and this is in some cases partly accounted for by the superiority of 
the British quality and the more convenient conditions of delivery 
to customers. Reports brought to this district from South Wales 
as to the state of the steel trade there are more cheerful than of 
late, owing to this waa. of competition. Some of the bridge 
and rooting works have orders on their books, and have been 
liberal buyers of material of late ; and a considerable demand is still 
experienced for various classes of steel needed for electrical work, 
ae of the electric engineers in this district being exceeding]; 

usy. 

Business is this week proceeding satisfactorily in finished iron, 
the works being engaged upon orders lately booked, and though 
new buying is not very marked, yet here and there some fair 
parcels are changing hands. A good feature of the market 
is an improvement in the price of black sheets, for which 


|some makers are obtaining about 2s, 6d. more than a week 


ago, though the general quotation still remains. Singles, 
£7 7s. 6d. to £7 12s. 6d.; doubles, £7 12s. 6d. to £7 15s.; and 
The better South African 
and general colonial demand for galvanised sheets which has 
been recently observable has been followed also by Government 
purchases to meet home requirements, and the consequence is 
that this department is ina better position than of late, and 


| members of the Association are therefore able to conduct business 


with fewer concessions to buyers. The general quotation for this 
material, 24-gauge, f.o.b. Liverpool, is from £10 15s. to £11, 
according to quality and terms of contract. With regard to bar 
iron, makers of ordinary and medium sorts are ing 204 advantage 
from the raising of Belgian quotations, Belgian bars being now 
quoted £5 15s. delivered Staffordshire. Such a price is low enough 
in all conscience, but it isa few shillings higher than lately, and 
to that extent has moderated the troublesome competition which 
has for some time past prevailed. It will, however, be seen that 
there is still plenty of room left for European enterprise, since 
common unmarked bars of South Staffordshire make are being 
quoted £6 5s, to £6 10s., and North Staffordshire bars £6 10s, to 
£6 15s, With reference to the better sorts of iron, the “ list’ 
houses are well placed for orders, and being relatively better off 
than most other departments of the trade, are able to adhere 
without difficulty to the last declared basis price of £8 10s, 

In the pig iron trade improved buying by the sheet iron makers 
is reported. There is also a better demand for cold blast pig iron 
for use by the chilled roll makers, several of whom are well off for 
orders. Prices of nearly all descriptions cf pig iron have hardened 
again this week in accord with the more cheerful outlook in the 
manufactured iron trade, and although the output from the furnaces 
is rather more liberal, yet it cannot be said to be by any means 
beyond the normal requirements of the district. Staffordshire 
cinder forge is generally again quoted this week 46s, 6d. to 47s. 6d.: 

sart mine, 49s. to 50s.; all mine ordinary, 52s. 6d. to 60s.; and best, 
(5s. to 80s.; whilst for cold blast £4 5s, to £5 is required. Agents 

port improved sales, and are antes 
Northamptons 47s. 6d. to 50s., and Derbyshires 50s. to 51s. 6d., 
whilst 53s. is asked for Lincolns. 

A good deal of interest is taken locally in the fact that a start 
has been made with the Mond gas scheme by the holding in 
London this week of the first meeting of the Mond Gas Power and 
Heating Company. ; 

Important works, extending, it is estimated, to nearly £1,000,000, 
are understood to be contemplated by the Great Western Railwa) 
Company in connection with the re-building of Snow-hill Station 
at Birmingham, which has scarcely been altered for the last thirty 
years, pr geen has long been acknowledged to be inadequate 
for the greatly increased traffic. The land, forming an irregular 
square, bounded by Snow-hill, Great Charles-street, Livery-street, 
and Colmore-row, has been acquired, and on the Snow-hill front 
the new booking-offices are to be built. It is proposed also to give 
three new entrances from Snow-hill, and one from Livery-strect. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
Manchester,—Although perhaps there is no specially new feature 


rail, stone, plate edge, armour plate, side, and semicircular planing | to notice in connection with either the engineering or the iron and 


machines. The illustrations measure 9 by 7 and are accompanied | 
by sufficiently detailed explanations. Particular features are the 
details of the spiral drive; and the double tool holder already 
illustrated in our columns. 








ALMANACS, CALENDARS, &e. 





THE United States Metallic Packing Company, Limited, Soho 
Works, Bradford, has issued a table calendar of extremely neat 
design. 

Tur Cape Asbestos Company, Limited, Minories, London, has 
issued monthly re-fills for its calendar, and a very neat and ser- 
viceable blotter. 

WE have received wall calendars from John Smith and Co., 
Grove Works, Carshalton, and the Keighley Electrical Engineer- 
ing Company, Limited. 

WE have received a novel form of paper weight from the British 
Thomson-Houston Company, Limited. It is made of glass, on the 
lines of an incandescent electric lamp, and will be found both use- 
ful and ornamental. 

WE have received from the British Electric Transformer Manu- 
facturing Company, Limited, of Hayes, a convenient pocket-book 
and diary with pencil: A £500 accident insurance policy is in- 
cluded. A noticeable feature is the very large size of the dates on 
each page. , 

Mr. ALFRED COOKE, the well-known colour printer of Leeds, has 





sent us two wall calendars, one of which is a highly artistic pro- 
duction. It has, in addition to the monthly tear-off slips, a 


beautiful large reproduction in delicate colours of the Countess of | quotation, 
It is a worthy example, show- | rail Manchester. 


Warwick in fancy dress costume. 
ing the high standard that the colour printer's art has attained. 


steel trades of this district, the position remains without improve- 


| ment, and the outlook unsatisfactory. Here and there, in struc- 


tiiral engineering, rather more work is reported, and electric 
crane builders are not only well engaged on orders in hand, but 
there is a fair amount of new work coming forward. The 
generally satisfactory position in all branches of electrical engi- 
neering is well maintained, and the same applies to the locomotive 
building trade. Slackness is, however, coming over the machinc 
tool making industries and the general engineering branche~ 
of trade. Textile machinists, in the spinning departments, remain 
extremely short of work, but some of the loom makers are 
moderately off for orders. In the iron and steel trades business 
still drags on slowly, with general anticipation that prices both for 
raw and finished material will have to come lower before the 
market can reach anything like an established basis. Although 
the list rates of makers and manufacturers remain without any 
really quotable change, the position of the market is weak, and 
amongst outside sellers there is a good deal of underquoting te 
secure business, f 
There was again an absence of business of a | weight passing 
through at the Manchester Change meeting on Tuesday. Users 
of pig iron still, as a rule, buy only in small parcels, as they are 
compelled to cover requirements, and there are practically no 
really large quantities on the market to afford any actual test of 
rices. Lancashire makers, for the small foundry orders they are 
king, quote about 56s. 6d. to 57s., less 24, and both No.3 and No. 4 
foundry Lincolnshire remain at 48s. 6d. net, delivered Manchester. 
Requirements for forge qualities are steadily decreasing, owing to 
the depression in the finished iron trade, but quotations remain un- 
changed on the basis of 50s. 6d., less 2} Lancashire,'and 49s. 2d. net 
Lincolnshire, delivered ‘Warrington. Prices for Middlesbrough 
fluctuate, any hardening being only temporary, and merchants 
continue low sellers where business is to be got. In some instances 
52s. 4d. would be taken, with 52s, 7d. perhaps a more general 
and makers asking 58s. 1d, net for special brands, by 
Scotch iron is practically unchanged. There 
are still but small arrivals of Glengarnock at the Manchester docks , 
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das these scarcely more than cover sales already made, 59s. 6d. 

t ean be given only as a nominal quotation, with Eglinton, 

clivered docks, not more than about 57s. net. 

In the finished iron trade reports from makers continue of an 
unsatisfactory character, and forges generally are getting worse off 
for orders. A meeting of the associated Lancashire bar makers 
was held in Manchester on Tuesday, but it was decided to make 
no change on the official basis of £6 10s. delivered Manchester, 
with North Staffordshire bars remaining £6 10s. to £6 15s. The 
position, however, is undoubtedly weak, and there are makers who 
are sellers at £6 7s, 6d., or even as lowas £6 6s, 3d., and one of the 
jeading firms of iron merchants in the district has for some time 
past been pushing sales at £6 5s. delivered. Sheets are about 
as last reported, £8 being an average figure. Hoops remain at the 

Association basis of £7 2s, 6d. random to £7 7s. 6d. special cut 
lengths, delivered here, and 2s. 6d. less for shipment. Very little 
business is, however, passing through, and it is only on small orders 
that the above prices are being obtained. 

No material alteration is noticeable in the position of the steel 
trade. For hematites prices continue weak, and ordinary No. 3 
foundry can be bought at about 65s, to 65s. 6d. net, with special 
brands quoted about 66s. 6d., delivered here. Local-made billets 
remain about £4 15s. net Warrington, and £4 16s. 3d. Manchester. 
In finished steel a moderate business is being done in some quarters, 
but prices continue very irregular, ranging from £6 5s, up to 
¢6 10s. and £6 12s. 6d. for bars ; £6 to £6 5s. common plates ; with 
£7 10s., less 24, as the Association basis for steel boiler plates, but 
sellers in the open market are prepared to book at £7 2s. 6d. to 
£7 5s. delivered in this district. 

In the monthly report of the Steel Smelters’ Association, the 
general secretary, Mr. John Hodge, of Manchester, referring to 
the question of shorter hours in the steel trade, states that in 
many of the American rolling mills an eight hours’ day is in 
operation, with results, as regards output, which ought tocommend 
it to employers here, The British employers, however, stated that 
they could not do anything to increase costs, but they—the 
smelters—had, in asking for the eight hours’ day, expressed their 
willingness that the three turns should only receive the payment 
of the two, He contended it would increase the output, and so 
decrease on cost and other charges, and be better for the physique 
of the men as well as their offspring. The shorter day would 
permit of many studying the technicalities of their craft, with 
heneficial results to their employers. In connection with technical 
education, he might mention that the management of the Wigan 
Coal and Jron Company gave their workers every opportunity and 
facility in this direction, with beneficial results, 

The annual meeting of the Manchester Section of the Engineer- 
ing Trades Employers’ Federation was held last Friday, and Mr. 
k. Matthews, of Sir W. G. Armstrong, Whitworth and Co., 
Limited, was re-elected president for the ensuing year. I under- 
stand that the Manchester Association continues in a very satis- 
factory position as regards the membership, which is steadily 
increasing. So far as labour and wages questions are concerned, 
there is nothing at present of any serious moment occupying 
attention. 

In all descriptions of fuel rather more plentiful supplies are now 
coming upon the market, and, although these are not in sufficient 
yuantity to have any really appreciable effect upon prices, the 
position, taking it all through, is perhaps not quite so strong as it 
has been, 

The demand for house-fire coals is fairly good, and with pits 
working full time the output is mostly moving away without much 
difficulty, although supplies are ample to meet requirements. 
Prices are firm at list rates, best Wigan Arley averaging 15s. to 
15s. 6d.; Pemberton 4ft. and seconds Arley, 13s. to 13s. 6d.; and 
common house coal, 11s, to 11s. 6d. per ton at the pit. 

The lower qualities of round coal continue generally in steady 
request for ironmaking, steam, and general manufacturing pur- 
poses, and the demand for common house-fire consumption and 
gas-making purposes still helps to keep surplus supplies off the 
market. The outlook for the future would, however, seem to be 
somewhat precarious. The iron trade is in anything but a satisfac- 
tory condition, and makers of both raw and finished material are 
looking forward to a reduction in the price of fuel to afford some 
relief on the present cost of production. When, therefore, the 
winter demand for house-fire consumption falls off, and there is 
also a largely lessened call for gas-making supplies, consumers are 
anticipating that the consequent surplus output will have to be 
put on the market at reduced rates. For the present, however, 
there is no indication of giving way, and 9s. per ton remains an 
average figure for good qualities of steam and forge coals, at the 
nt. 

Of engine fuel there are steadily increasing supplies, and stocks 
are beginning to accumulate in rather greater quantities at some 
of the collieries. The lower descriptions especially are becoming 
more difficult to sell, with prices tending to ease down slightly. 
The better qualities are still gently maintaining late selena it 
ix exceptional where more than 7s. is being got for best Lancashire 
lack at the pit mouth. Common sorts are to be bought from 
about 5s. to 5s, 6d. upwards, and there are inferior sorts of slack 
offering from outside districts at pit-mouth prices considerably 
below these figures. 

\ moderately active business is still reported for shipment, with 
prices about steady at recent quotations, although perhaps a trifle 
easier, if anything, 10s. 6d. to 11s. representing average figures for 
good ordinary qualities of steam and forge coals at the ports on 
the Mersey, 

For Lancashire cokes, both furnace and foundry qualities, a 
fairly good demand still comes forward, and prices remain without 
‘notable change from late rates, best washed furnace cokesaveraging 
13s. to 13s, 6d., and best foundry qualities 22s, to 24s, at the 
ovens, 

Barrow.—There is very little change to note in the hematite pig 
iron trade of this district. The market is steady, and prices are 
at 58s, to 59s. per ton net f.o.b. for mixed Bessemer numbers. 
Warrant iron, which has been up at 56s, 6d. during the week, is 
now at 56s, net cash sellers, buyers 14d. less. During the week 
2000 tons of pig iron has gone into warrant stocks, which now 
represent a total of 16,386 tons, or an increase since the beginning 
of the year of 1440 tons. There are only 36 furnaces in blast, as 
compared with 33 in the corresponding week of last year, one 
furnace having been blown out this week at Carnforth. Only two 
furnaces are now in blast at Carnforth, but a large new furnace on 
American model is being built here. It is expected to produce as 
much as two ordinary furnaces. This will make the second 
American furnace built in North Lancashire. 

Iron ore is in fair but not full request, and only best sorts are 
marketable at full prices, 11s, 6d. being the quotation net at mines. 
Spanish ores are in full demand, and are being imported on as 
large a scale as heretofore, the current price being 15s. per ton 
net at West Coast ports. 

The steel trade is not so fully employed as of late, and there 
are signs that aggressive American and German competition is 
being felt in many branches of trade, with the result that a lower 
range of prices may be expected. Heavy rails and tram sections 
are in fairly good demand, and orders are well held. The normal 
quotations for heavy rails is £5 5s. per ton net f.0.b.; but American 
and German competitors are quoting lower prices than this, In 
the shipbuilding material trade very little is doing; but the 
output is likely to be increased sheatle, as some at orders are 
likely to be booked. 

_ Shipbuilders are quiet. It is reported that Vickers, Sons and 
Maxim have been entrusted with the order to build No. 6 sub- 


marine boat for the British Admiralty. She is to be 100ft. long, 
or 27ft. longer than Nos. 1 to 5, and is to embody several improve- 
ments, novelties, and new departures in construction determined 
on, as a result of scientific experiments recently made. 

During the past week the shipments from West Coast ports 
reached 8045 tons of iron, and 7971 tons of steel, as compared 
with 6760 tons of iron, and 7435 tons of steel, an increase in iron 





of 1285 tons, and in steel an increase of 536 tons, The shipments 
this year represent 32,449 tons of iron, and 38,912 tons of steel, 
as compared with 24,158 tons of iron, and 35,765 tons of steel, 
an increase in iron of 8291 tons, and in steel an increase of 
3147 tons. 

The coal and coke trades are quiet but regular, and prices show 
little, if any, variation. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


IN the South Yorkshire district there has been little change in 
the state of the coal trade. In house sorts a good general business 
is being done, and although the demand fell away during the mild 
weather, the return of snow has given the trade a stronger tone, 
and enabled coalowners to keep up the rates. Average quantities 
are being sent to London and the Eastern Counties, and there is a 
fair demand locally. Best Silkstones are making 13s. 6d. to 14s. 
per ton ; Barnsley house, 12s, to 13s. per ton ; secondary qualities, 
from 11s. per ton ; nuts, from 11s. per ton. 

There is little change in the steam coal trade; only moderate 
tonnages are being sent to the Humber ports for export. There is 
a fair business in the open market, but values lack strength, and 
for the coming shipping season contracts have been entered into at 
93. per ton, this being the rate quoted for Barnsley hards at the 
pit. Good screened slack is fetching from 6s. to 6s, 6d. per ton ; 
slack for manufacturing purposes about 4s. per ton. The market, 
however, is overstocked with small coal, and prices vary under 
different conditions, There is no change to report in gas coal. 
The demand for coke is weaker, though as yet there has been no 
alteration in quotations, about 11s, per ton being obtained at the 
ovens for the better quasities. 

The crucible steel trade continues in an unsatisfactory condition, 
but there are hopes of an improvement in the spring. As it is, 
the diminished business prevents the difficulties in obtaining 
supplies of Swedish iron and steel being so severely felt. The 
Swedish works have, in most instances, been on p Fer time or 
altogether closed through the prolonged drought, which has 
deprived them of the power to drive their machinery, and had the 
Sheffield steel trade been brisk this would have caused very grave 
inconvenience indeed. Unless the Swedish manufacturers find 
themselves more favourably fixed with regard to water, and that 
very soon, the steel manufacturers, not merely of Sheffield, but of 
the United States and other countries where the finest steel is 
produced, will be in a very awkward position. The result, of 
course, is to make Swedish iron and steel dearer, and purchasers 
have no difficulty in disposing of what they have at increased 
prices, 

The output of Si and B steels does not increase, 
except in the case of special brands, the makers of which give 
more encouraging reports. The trade with Germany, France, 
Belgium, and generally on continental account, has been falling 
away for months now, and there is no immediate prospect of any 
change for the better. Several representatives of our leading steel 
houses are now on the Continent, and a more precise knowledge 
as to the situation will be obtained on their return. It is note- 
worthy that while the continental trade has thus collapsed, the 
business done for the United States has considerably increased. 
No contrast could be more acute than that which now exists 
between the steel trade in Europe and in the New World, where 
the prosperity described by President McKinley in his last speech 
as ‘‘almost appalling” is still maintained. The iron trade con- 
tinues very much as before, with, if anything, a weakening ten- 
dency. It is rather difficult at present to fix precise quotations, as 
rates vary very much. West Coast hematites are now selling at 
68s. per ton; East Coast hematites, 66s. per ton, delive in 
Sheffield ; Lincolnshire forge iron, 46s. 6d. per ton; Lincolnshire 
foundry, No. 3, 46s. 6d.; Bessemer billets, £6 15s. to £7 ; bar iron, 

5 10s 





No fresh orders have yet been received by the armour plate 
manufacturers. The few hundred tons of casemate plates recently 
given out have been completed. They did not, in fact, form more 
than ten days’ work for the firms, who are now eagerly looking 
forward for fresh orders from the Admiralty. A considerable 
amount of work is still being done in projectiles and in gun 
specialities. In the railway material roll x work is again most 
unevenly divided, several firms being well employed, while others 
are on short time. There is a better demand for wheels, axles, 
buffers, springs, and similar railway specialities, a good deal of the 
work coming from India and the Colonies, while several continental 
orders have also been received. 

In the lighter industries business is generally very quiet, the 
country trade being especially depressed. The most important 
distant market at present is Australia, from which some very 
satisfactory orders have recently been received. The South African 
market also continues to show improvement, and with the 
approach of peace a very large trade indeed will be done. At 
home in the silver, plating, and cutlery trades, hopes of better 
business centre largely in metropolitan orders which are expec’ 
to come in during February and March, with a view to the Corona- 
tion festivities. Last month the War-office placed orders for 
150,000 soldiers’ tablespoons, and the same department is now 
inviting tenders for a further 100,000. 

A special meeting of the shareholders in Vickers, Sons 
and Maxim, Limited, held at the River Don Works, Sheffield, on 
the 28th inst., unanimously endorsed the proposal to purchase 
one-half the interest in the business of William Beardmore 
and Co., Glasgow. The chairman—Colonel Vickers, C.B.—stated 
that there was no truth in the rumour that the Government 
intended to purchase the Barrow shipbuilding yard. The share- 
holders afterwards witnessed the rolling of a plate in the armour 
mills, where and in other departments important improvements 
and extensions are being made. 

Lord Jamesof Hereford will be the chief guest at the annual dinner 
of the Sheffield Chamber of Commerce and Manufacturers this— 
Friday—evening. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market is less favourable this week to sellers than it has 
hitherto been, this week business is quieter, and warrants being 
rather unsettled as regards prices, buyers are generally hold- 
ing back, The general market appears to be particularly sensitive 
to the fluctuations in the value of warrants. This week the prices 
of Cleveland pig iron have declined 3d. per ton, and of hematite 
9d., which is disappointing to the producers, for they cannot at the 
same time get the cost down ; the price of ore has been raised, 
and the downward movement in the quotations for coke has been 
checked, and at a point which leaves the latter much dearer rela- 
tively than the figures which can be realised for pigiron. Furnace 
coke has only been reduced 9d. per ton from the recent maximum, 
whereas to be even with Cleveland pig iron it should have come 
down 2s. 9d. per ton. The tendency in coal and coke is not very 
markedly towards easier prices, and the probability after all is that 
it may be found necessary to uce the number of furnaces in 
operation, so as to bring coke down to more reasonable figures. 
Makers cannot continue to pay 16s. per ton for medium coke 
delivered at furnaces on Teesside, when they can only get 44s. per 
ton for No, 3 Cleveland pig iron, for that will not leave even the 
best of them any profit. 

Traders are disposed to look at the future of the pig iron 
industry with less confidence than was manifested last week, but 
producers are not badly supplied with orders, as this month there 
has been a large amount of buying both for prompt and forward 





delivery. Inquiries have been numerous from the Continent, but 
warrants being weak, these have not resulted in orders of any 
importance, neither has the American business come off that 
a likely. It is, however, not improbable, judging from 
the reports which come from the United States, that there will be 
some Cleveland pig iron sent to America during the coming 
summer. There are large deliveries of Cleveland pig iron to Scot- 
land, for though the difference between Scotch a Cleveland iron 
is very much less than it was, Cleveland iron is still relatively 
cheaper than Scotch. Last quarter, owing to the ‘‘rig” in Scotch 
iron, the latter was 13s. 6d. per ton dearer than Cleveland iron, 
but that enormous difference has been reduced to about 5s., which 
is not far from the normal difference. Scotch consumers can still 
use Cleveland iron with advantage, and thus are taking it freely. 

Nearly all the business on the warrant market is now done in 
Cleveland iron ; indeed, it is comparatively seldom that any sale of 
Scotch warrants is recorded, and the stock is steadily falling off. 
At the same time the increase in the stock of Cleveland pig iron in 
the public stores is small this month—only 980 tons, the total 
quantity on 28th being 139,985 tons. The priceof No.3 g.m.b. Cleve- 
land pig iron has been reduced this week to 44s. per ton for prompt 
f.o.b. delivery ; but some of the leading firms still quote 44s. 3d. 

r ton ; and there is nogreat pressure tosell. No.1 is at 45s. 9d., 
No. 4 foundry at 43s. 9d., grey forge at 43s. 44d., mottled at 43s., 
and white at 42s, 9d. 

The hematite pig iron market shows a good deal of weakness 
yet, though the prices have fallen 4s. 9d. per ton since the early 
= of last month, when the downward movement in prices of 

ematite iron began, after quotations had remained practically 
stationary for several months. Mixed numbers can now be .got at 
55s. 3d. per ton, No. 1 is at 55s. 9d., and forge at 53s. Rubio is 
somewhat dearer, most sellers having raised their quotations to 
15s. 3d. per ton delivered at wharf on Tees or Tyne, the rise being 
due to an advance of 6d. per ton in the freights from Bilbao, and 
the probability that when the spring is reached there may be 
further advances, as more employment will be forthcoming 
for ———— Ferro-silicon can be bought at 77s. 6d. per ton 
f.o.b. 

The Cargo Fleet Iron Company, Limited, has now stopped 
its blast furnaces, and will not re-start until its five furnaces 
are re-constructed and brought thoroughly up to date. Bell 
Brothers have blown out a furnace at the Clarence Ironworks 
which has been in operation well-nigh a quarter of a century, but 
in its place will re-start a furnace that has been re-lined, sv 
that they will still have ten furnaces in operation out of twelve 
built. The Carlton Iron Company have put out a furnace for 
repairs. Messrs. Boleckow, Vaughan and Co. are building two new 
furnaces on American lines, and it is reported that they contem- 
plate erecting another five if they find expectations realised, and 
these will take the places of some of the furnaces that need re-con- 
structing. Trade being slack, pig iron makers are seizing the 
opportunity to bring their furnaces up to date. 

Shipments of pig iron from the Cleveland district are uncom- 
monly satisfactory this month, owing to the heavy requirements 
of the Glasgow founders. Up to Wednesday night the quantity 
ship altogether amounted to 64,421 tons, as compared with 
61,915 tons in December, and 44,406 tons in January, 190}, to 
28th. This month no less than 36,828 tons have been sent to Scot- 
land, against only 19,180 tons in January, 1901. More has also 
been shipped to home ports, and there has been some slight in- 
increase to oversea destinations, 18,126 tons against 16,396 tons 
in January last year. The quantity of manufactured iron and 
steel exported has reached 19,473 tons, against 20,653 tons in 
January, 1901, an increase being shown in the quantity of manu- 
factured iron, but a decrease in that of steel. 

Mr. Walter Lowthian Johnson, of the Clarence Ironworks, 
Middlesbrough, has been elected chairman of the Cleveland Iron- 
masters’ Association for 1902, while Sir Lowthian Bell, Bart., has 
been re-elected president, and Sir David Dale, Bart., vice-president 
of the Cleveland Mineowners’ Association. 

The Cleveland ironstone miners have decided to agree 
to the claim of the employers for 1} per cent. reduction in wages. 

Prices of manufactured iron and steel have shown no changes this 
week, but there is very little doing, and consumers are slow about 
giving the rates now quoted. Common iron bars are at £6 5s.; 
best bars, £6 15s. ; iron ship plates, £6 ; steel ship plates, £5 12s. 6d.; 
iron ship angles, £5 15s.; steel ship angles, £5 10s.; steel 
hoops, £6 15s.; iron sheets, £8; steel » He, £8 10s.; all less 2} 
per cent f.o.t. Heavy steel rails are at £5 5s., cast iron chairs 
£3 7s. 6d., and steel railway sleepers £6 5s., all net at works. Itis 
probable that Dorman, Long and Co., Limited, Middlesbrough, will 
close their Britannia Steel Works for the greater part of the 
summer, for the purpose of installing new machinery. During the 
past year the South Durham Steel and Iron Company, Limited, 
spent £60,000 in providing for electric driving at their works. 

The official statistics compiled for the Board of Conciliation, and 
showing the extent of the deliveries of manufactured iron by 
North of England firms, together with the statement of the 
average prices realised — November-December, have, as 

ards: the latter, come out better than were expected, there 
being a decrease of only 1s. 7d. per ton, but the deliveries were 
disappointing, being 20 per cent. less than in the previous two 
months, and were the smallest ever recorded since statistics began 
to be compiled some thirty years ago, As compared with the 
figures for September-October, iron rails were down 2s, 5d.; plates, 
1s. 1d.; bars, 1s. 2d.; and angles, 84d. per ton. Wages of 
finished ironworkers in the North of England are governed by 
these realised figures. There will be no reduction for February- 
March, as the average came out £6 8s. 8d. per ton, and 
£6 7s. 6d. will have to be reported before wages can be 
lowered. The rate for puddling is now 8s. 6d. per ton, or 
ls. 9d. per ton less than a year ago, and the other wages at 
the finished iron mills and forges are 174 per cent. less. The 
following is the official summary of the deliveries and realised 
prices for the two months ending December 31st, 1901 





Percentage Average net 

Description. Weight invoiced. of selling price 
total. per ton. 

Tons ewt, qr. Ib. £a 42 

Rails .. of eo 25 13 8 ws «2 2:45 2. of 514 0-58 
Plates .3 ie se 2,794 7 1 8S oe oe 19-65 of 3 616 0-41 

rs ee 33 eo 9,151 13 3 4 ie os 64-38 oe cf 6 6 6-67 

Angles .. 3 oe 2,063 13 3 12 .. s& 14-52 s. be 6 9 6-77 

14,214 16 3 4 ss 4. 100-00 » 6 8 8-10 


The record for 1901 shows that the total output of finished iron 
was 94,322 tons, as compared with 136,470 tons in 1900, and 
160,142 tons in 1899, there being thus a falling off of 31 per cent. 
on 1900, and 42 per cent. on 1899. In 1882, the best year for the 
manufactured iron trade of this district, 724,000 tons were delivered, 
of which 85 per cent. consisted of shipbuilding iron. As compared 
with 1899, the best of recent years, the deliveries of manufactured 
iron were poor. Thus of iron rails, the deliveries fell from 3785 tons 
to 1531 tons ; of plates, from 56,799 tons to 26,081 tons ; of bars, 
from 79,028 tons to 55,301 tons ; and of angles, from 20,722 tons to 
11,406 tons, The average realised price in 190] was £6 16s. 9d., 
as compared with £7 19s, in 1900, and the price for the last two 
months—£6 8s. 8d.—compares with £8 5s. 2d. in the last two 
months of 1900, a decrease of £1 16s. 6d. 

Mr. Philip Watts, who has been appointed Director of Naval 
Construction by the British Admiralty, will be succeeded at 
Elswick by Mr. Perrett, who was Mr. Watts’ assistant there. He 
was trained in the Naval Service, and has been about nineteen 
years at the Elswick Works. Mr. Wm. Thompson, who has been 
an ee for Walker, Scott and Co., Limited, contractors 
for the Durham Coast Railway now being constructed between 
Hartlepool and Seaham Harbour, has been appointed by Pearson 
and Co., Limited, contractors for the Seaham Harbour Extension 
Dock and Piers, to succeed the late Mr. A. Crompton Brown as 
manager of that work. 

The coal trade is rather more favourable to the sellers ; the rapid 
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fallin prices has ceased, and quotations are somewhat more firmly 
adhered to. Inquiries are more numerous, and buyers want to 
contract forward in the large number of cases, which would indi- 
cate that they do not look for any further material reductions in 
prices. What is usually a better time for the steam coal trade is 
not. far off, and best steams are now at 10s. 6d. to lls. f.o.b. 
Furnace coke of medium quality is now steady at 16s. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively steady 
throughout the past week. The improvement which was pre- 
viously noted was maintained, and the feeling all round gave 
promise of a little better state of business. At the same time, the 
trade in raw iron is still upon a limited scale in the open market. 

Business has been done in Scotch warrants at 49s. 6d. one month, 
there being very little inquiry for immediate delivery. The bulk 
of the transactions has taken place in Cleveland warrants, which 
have sold from 44s. to 44s, 3d. cash, and at 45s. for delivery in one 
month. There is very little doing in Cumberland hematite, the 
prices of which are too high for this district. A few lots have 
changed hands at 56s. 6d. cash, and at 50s. 74d. for delivery in 
fourteen days. 

The makers of Scotch hematite pigs have been doing a fair 
business. Merchants are quoting 60s. to 61s. per ton for delivery 
at the West of Scotland steel works, but it is understood that the 
business scarcely goes beyond 60s. per ton. Very large imports 
have taken place of hematite ore in the Clyde for the manufac- 
tare of this kind of pig iron, which is expected to be in continued 
request by the steel makers. 

Since last report four additional furnaces have been lighted at 
Langloan Ironworks to produce hematite iron. There are now 
45 furnaces making hematite, 34 ordinary, and 2 basic iron, the 
total of 81 thus biowing in Scotland comparing with 77 in the 
previous week, and $1 at this time last year. 

The prices of Scotch makers’ iron are a shade easier, a number 
of brands selling at a reduction of 6d. per ton from the rates 
current a week ago. Quarter pig iron is selling out of Glasgow 
stores, f.o.b. at Glasgow, No. 1, 51s.; No. 3, 50s.; Carnbroe, No. 1, 
dds.; No. 3, 52s.; Clyde, No. 1, 65s.; No. 3, 55s.; Gartsherrie, 
No. 1, 65s. td.; No. 3, 55s. 6d.; Calder, No. 1, 663s.; No. 3, 56s.; 
Summerlee, No. 1, 70s.; No. 3, 57s.; Langloan, No. 1, 70s.; No. 3, 
59s.; Coltness, No. 1, 70s. 6d.; No. 3, 57s. 6d.; Glengarnock at 
Ardrossan, No. 1, 6ds.; No. 3, 55s.; Eglinton at Ardrossan or 
Troon, No. 1, ; No, 3, 52s.; Dalmellington at Ayr, No. 1, 
5ds. Gd.; No. 3, 52s. 6d.; Shotts at Leith, No. 1, 69s. 6d.; No. 3, 
57s.; Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5U55 tons, compared with 3830 in the same 
week of last year, there being thus an increase for the week of 
1225 tons. Since the beginning of the year, these exports show a 
total increase of 4380 tons. The arrival of Middlesbrough pigs at 
Grangemouth were heavier than usual, amounting to 12,928 tons, 
being 7504 tons more than in the corresponding week of last year. 
These imports show an aggregate increase since the beginning of 
the year of 18,507 tons. 

The accountant to the Conciliation and Arbitration Board of the 
Scottish Manufactured Iron Trade certifies that he has examined 
the employers’ books for November and December, 1901, and finds 
that the average realised net price of finished iron at the works 
was £6 5s, 11-43d. per ton. This price does not allow of any 
change either way in the workmen’s wages. It shows that prices 
have been practically stationary. 

The foundry trade is showing a good deal of animation in various 
branches which had for a long time been rather dull. It is felt 
that the termination of the war in South Africa should not find 
makers unprepared for a revival of the trade with that quarter, 
which before the war had assumed large proportions. ‘I‘here is 
— the prospect of a good deal of miscellaneous business at 

ome. 

The engineering trades are fairly well employed, locomotive 
engineers particularly so. Marine engineers have fair orders on 
their books, and are loooking forward to good specifications as the 
season advances. 

The coal trade has been active throughout the past week, the 
weather being very cold, and householders coming forward with 
extra demands. ‘I'he snowstorm on Tuesday was so heavy in some 
quarters that it was impossible to give supplies to local consumers, 
the roads being impassable. The shipments show an improvement 
upon those of the previous week, and there is a rather better 
demand, which may possibly result in an expansion of shipping 
business. Manufacturing consumers are now taking full supplies. 
Prices are firmer, and for some kinds of coal a little more money 
has been asked. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal output in the district bordering on Cardiff was large of 
late, until a few days ago, when some of the chief collieries were 
temporarily affected. in the Caerphilly Valley the Llanbradach 
men left work Monday morning toattend a funeral. Penrhiwkiber, 
I noticed last week, has stopped, owing to failure in the pumping 
machinery. This has now been repaired, and a partial start was 
made this week. Next, the whole of the Blaenavon pits were idle 
on Monday, owing to a difficulty with the night men. The stoppage 
promises to be slight, though the Blaenavon collieries hitherto have 
not been ready in settlement. This week a strike began at 
Lianhilleth pits. In the Swansea and Llanelly districts collieries 
are working regularly, and though Swansea only shipped 38,000 
tons last week, no less than 25,000 tons went to France. 

Newport touches old figures by despatching, foreign and coast- 
wise, over 88,000 tons. Dry coals are in demand, but are now ls. 
less than of late, and Monmouthshire coals have also suffered, as 
will be seen by quotations. Small steam values are well main- 
tained, and from this class of coal demand is, if anything, on the 
increase. House coals have had no spurt so far. Best is to be 
obtained from 16s.; inferior not quite so firm. | Inferior steam 
coals are quiet. Best are the chief coals in request, and no 
material alteration in price is expected. This week on ’Change, 
Cardiff, the ruling figures were from 14s. 9d. to 15s. 3d., and 
seconds were tolerably firm at 14s. to 14s. 6d., dry were quoted at 
13s. 9d. to 14s. 3d., best small steam 9s. to 9s. 3d., seconds 8s. 6d. 
to 8s. 9d. Some kinds of steam generally classed as inferior 
sorts could be had from 7s. 

With regard to Monmouthshire coals shipped vié@ Cardiff, best 
Monmouthshire realised 14s. to 14s. 3d.; seconds, 13s. 6d. to 
13s. 9d. Latest quotation for house coals is 16s. to 17s.; No. 3 
Rhondda, 15s. 6d.; brush, 13s. to 13s. 3d.; smalls, 10s. No. 2 
Rhondda, 12s. 6d. to 13s.; through and through, 10s. 6d. to 
10s. 9d.; smalls, 8s. 

Patent fuel remains at about the same price, 13s. 9d. to 14s. 9d. 
Coke demand continues good: Furnace, 18s. to 19s. 6d.; good 
foundry, 22s, to 23s., and special, 24s. to 25s. 

Pitwood, after a certain time of depression, is hardening, and as 
supplies promise to fall off in the severe weather an improvement 
is expected. Swansea, which is about a tide and a-half nearer the 
source of supplies—France and Spain—than Cardiff, continues to 
give quotations at nearly 2s. per ton higher than Cardiff. 

Patent fuei was in re a | evidence one day at Cardiff last week, 
5400 tons being despatched, 4200 to Rio, 1000 to Dylubonti, and 
200 to Bordeaux. 

In the anthracite district there is a fair degree of activity from 
the Gwanncae Garwen district to the more pronounced anthracite 
areas of Lianelly, and prices for first-rate samples are sufficiently 
moderate to enlist even a good demand, foreign. Much idle 





rumour is in circulation about American coals being brought to 
Milford, totally unmindful of the fact that within a few hours’ 
journey inland—Fishguard to Llanelly—an enormous tract remains 
almost in a virgin condition. 

Latest Swansea figures are, anthracite, 22s. 6d. to 23s. 6d.; 
seconds, 20s. 6d. to 2ls.; best large, 18s. to 19s.; red vein, 14s, 6d.. 
to 15s.; rubbly culm, 5s. 3d. to 5s, 9d.; steam, 14s. 3d. to 14s. 9d.; 
seconds, 13s, to 13s, 6d.; bunkers, 10s. 6d. to 11s.; small, 13s. to 
13s. 6d. Bituminous: No. 3 Rhondda, 15s. 6d. to 16s. 6d.; 
through, 13s. 6d. to 14s.; small, 10s. 6d. to 1s.; No, 2 Rhondda, 
13s. to 13s. 6d. Patent fuel, dull, 14s. 6d. to 15s. 6d. Coke, 17s. 
to 17s. 6d. furnace ; foundry, 21s. to 22s. Pitwood, 17s. to 17s. 6d. 
f.o.b. 

Some little interest is being taken amongst the colliers in the 
Eight Hours’ Bill, which is again to be brought forward, but 
though the South Wales district is credited with supporting the 
measure, it is not done with much display of spirit, and the oppo- 
sition of Durham and Northumberland will very likely be effectual. 
The Bill was first introduced in 1900. 

“* Mabon” has addressed a large conference of miners’ delegates, 
and in the course of his address commented upon the stop-day 
incident which occurred during his absence in America, and 
regretted that he had not been at home, in which case he thought 
the difficulty, which has culminated in legal proceedings, would 
not have occurred, His opinion was that the question of law 
ought to be, and would be, settled outside the courts. He would 
suggest the possibility of both the parties meeting in consultation 
and see if some amicable arrangement ought not to be brought 
about. 

When Mr. E. P. Martin returned from an inspection of the 
American ironworks, and the idea was first mooted of reconstruc- 
tionon American lines, it was openly discussed in the works that 
an American manager would be appointed over a branch of the 
works, possibly the furnaces. This was not generally accepted, 
and when so able a general manager as Mr. W. Evans was named, 
who is not only versed in all work details, but good in organisation 
and administration, nothing further was said ; butthis week rumours 
have been revived in leading circles, that Mr. A. K. Reese, who is 
an expert in American methods, will superintend the furnaces. 
Another authority adds that Mr. Edwin Carlisle, late of Working- 
ton, formerly Ebbw Vale, has been engaged for Dowlais. It 1s 
evident that trustworthy official information will be given by 
February Ist, or as soon as the meeting of Birmingham share- 
holders has been held, and it will be wise to await the decision then 
arrived at. The inclusion of Nettlefolds with Guest, Keen and 
Co., is announced, subject to the decision of that meeting. 

Newport figured strongly at the end of last week in receipt of 
steel from Stockholm and Antwerp, 14,172 pieces of steel coming 
in from the former place and 16,919 steel bars from Antwerp. In 
addition 480 tons of pig iron were received from Workinzton, 
500 tons from Millom, and 540 tons from Barrow. One noticeable 
incident, too, came under record, competitive steel districts con- 
tinued to send steel scrap, plate cuttings, &c., into Wales, and old 
rails and scrap from various quarters tind the same destination, 
somewhat to the surprise of outsiders, who naturally wonder why 
these things cannot be used up nearer home. 

Last week Swansea imported 540 tons of steel blooms, 1160 tons 
of steel scrap, and 814 tons of pigiron. In the district there is a 
strong demand for steel bars, and it is stated that foreign competi- 
tion of late has lessened a good deal. 

The state of the iron and steel trade can be summarised hope- 
fully. This week preparations are on for large shipments of rails, 
and in the Swansea district there is a confident impression of good 
business in steel and tin-plates with South Africa. Merchant and 
tin bars are 2s. 6d. better, and the market for all finished iron and 
steel is tirmer. A cargo of 500 tons steel rails for Bombay left 
Cardiff this week. 

This week the following quotations were given out from the 
Exchange, Swansea:—Pig iron inactive, quotations unchanged ; 
Glasgow warrants, 48s. 1ld. cash; Middlesbrough, No. 3, 44s., 
43s. 104d.; other numbers in proportion; hematite warrants, 
56s. 4d. for mixed numbers; Welsh bars, £6 2s. 6d. to £6 5s.; 
sheets, iron and steel, £8 to £8 2s. 6d.; steel rails, heavy, £5 5s. to 
£5 7s. 6d.; light, £6 7s. 6d. to £7 7s. 6d.; Bessemer steel tin-plate 
bar, £4 17s. 6d.; Siemens best, £5; tin-plates, Bessemer steel coke, 
12s. 6d. to 12s, 9d.; Siemens coke finish, 12s. 9d. to 13s.; ternes, 
per double box, 28 by 20 C., 24s., 25s., 26s. to 28s.; best charcoal, 
14s. 3d. to 15s. 3d.; big sheets for galvanising, 6ft. by 3ft. by 30¢g., 
per ton, £10 12s. 6d. to £10 15s.; finished black plates, £10 10s. to 
£10 12s. 6d 

In tin-plates makers are reported getting, and holding off for, 
better prices. Stock slightly increased last week. Block tin is at 
£107 5s. to £103 10s.; spelter, £16 17s. 6d. Lead, £11 2s, 6d. 
Copper: Chilli bars, £49 15s. to £50. 

lron ores: Tafna, lds. 6d.; Rubio, 14s. 6d. These figures differ 
but slightly from those of Cardiff and Newport, where Tafna is 
quoted at lds. to lis. 3d.; Rubio, 14s. 3d.; and Almeria, 13s. 3d. 
to 13s, 6d. 

Swansea imported 1850 tons last week, and Guest, Keen and 
Co. and Ebbw Vale were also prominent. Local industries in the 
Swansea valley are active. An increased import of spelter is 
reported. Mannesman tube works are working full time, and 
though some of the ten mills were on stop last week, this was 
owing to breakages, which are being rapidly repaired. All the 
foundries and engineering shops are in full drive, always a good 
proof of vitality in trade. 

Another good auzury of briskness in the tin-plate trade is to be 
seen in the re-starting of old properties. For some years Caerleon 
Works have been idie, but now prospects are improving, and it is 
stated in the district that an energetic firm, Richards and Hopkins, 
of Newport, Mon., has acquired the works, and made such railway 
arrangements as will largely facilitate business operations. 

The Commission to inquire into the coal supplies began their 
sittings this week. A correspondent suggests that one important 
point would be to ascertain how far existing barriers between coal 
properties could be worked, and with safety. 

The Newport shipwrights, who have been on strike, have returned 
to work, “in the hope that Cardiff rules will be applied to 
Newport.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


DEMAND has been improving slowly but steadily in severa 
departments of the iron industry, and the attempts to raise quota- 
tions have been, on the whole, much more successful than last 
week. From Silesia a fairly hopeful tone is reported to prevail on 
the iron market, raw iron remaining quiet and even depressed ; 
but for malleable iron demand and inquiry have been much better 
than before, and the wire rod and wire nail business has shown 
symptoms of marked*improvement. The girder trade is for the 
present perfectly lifeless, so far as home demand is concerned, 
export orders alone keeping the mills moderately engaged. 
The Silesian rolling mills are now quoting M. 120 to M. 125 p.t. 
for bars, and M. 125 to M. 127 p.t. for hoops, free place of con- 
sumption. Forge pig is sold at M. 56 to M. 57 p.t., where large 
orders are in question; Bessemer, M. 56 to M. 57 p.t.; basis, 
M. 56 p.t.; foundry pig, M. 53 to M. 60 pt.; and spiegeleisen, 
M. 88 to M. 90 p.t., free at works. The Union of Berlin dealers 
in bars is pene to have raised the prices for bars 0-50 p. 
100 kilos., and iron plates M. 1 p. 100 kilos. 

The production of pig iron in Germany, including Luxemburg, is 
satisfactorily stated to have been for December, 1901, 641,545 t., 
of which 120,186 t. were forge pig and spiegeleisen, 3/,941 t. Bes- 
semer, 351,709 t. basic, and 131.709 t. foundry pig. Production 
in November, 1901, was 627,356 t.; in December, 1900, the make 
of pig iron was 720,790 t. From January lst to December 31st, 
1901, 7,785,887 t. were produced, against 8,422,842 t. for the same 
period the year before, 
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If the present state of the Austro-Hungarian iron market leave 
much to be desired, prospects for a good activity in the future are 
at least decidedly favourable, for not only have the locomotive 
shops secured a heavy amount of fresh work, but there are like. 
wise orders for marine requirements of considerable weight holding 
out. In the construction shops of Pola a floating dock of 
15,000 t. carrying capacity is going to be built; 5000 t. stee] 
plates, steel angles, and bars will be required, and all the Austrian 
and Hungarian ironworks have been requested to send in their 
offers, ‘I'he supplies have to be delivered in the course of the pre- 
sent year. Likewise for shipbuilding material orders are pending, 
In the San Marco docks a battleship of 10,600 t. displacement is in 
course of erection, and about 3000 t. steel plates, angles, and sec. 
tional iron will be required. An armoured cruiser of 7200 t. dis. 
placement is being built in Pola, and part of the material required 
has already been ordered, while contracts for further supplies, 
amounting to 1000 t., will soon be placed. 

A dull tone prevails generally on the Belgian iron market. The 
three principal steel works of the Litge district have quite 
recently been fortunate in securing a large order for 50,000 t. steel 
rails for Mexico, which shows that works as the above, when 
possessing blast furnaces and rolling mills of their own, are well 
capable of competing successfully with foreign rivals. Prices in 
all departments of the Belgian iron trade continue very low ; the 
Vicinal Railways have a short time ago bought 175 t. brakes at 
89f. and 91f. p.t., while last year 145f. p.t. was asked. The price 
at present quoted for Luxemburg foundry pig is 54f. p.t.; Luxem- 
burg forge pig, 51f. p.t. free Charleroi, and basic is sold at 59f. p.t. 
for home consumption. Inland quotation for girders is 120f. p.t.; 
for export, 102-50f. p.t. is being asked f.o.b. Antwerp. The blast 
furnace company Espérance Longdoz, Liége, is reported to have 
sold the total make of one of its blast furnaces for the next 
three months at 14f. p.t. more than was hitherto quoted. 

In the beginning of 1902 the number of blast furnaces in Belgium 
was 39, against 41 in 1901 ; of the 39 blast furnaces existing 26 were in 
blow, their total output being 2230 t. within twenty-four hours 
against 2980 t. produced by the 31 blast furnaces that were in 
operation in 190], 

Import in pig iron to Belgium was, for 1901, 165,781 t., against 
305,668 t. in 1900; export was 16,082 t., against 8252 t. in the 
year before; import in manufactured iron was 7708 t., against 
4405 t. in 1900 ; export being 23,721 t., against 27,062 t. Import 
in steel girders was 1239 t., against 818 t.; iron girders, 9300 t., 
against 1493 t.; export in steel girders, 14,380 t., against 44,026 t.; 
iron girders, 8754 t., against 36,038 t. in 1900. Import in steel 
rails to Belgium was 791 t., against 1407 t.; export, 114,751 t., 
against 64,058 t. Import in raw steel was 18,760 t., against 
4252 t.; blooms and ingots, 41,625 t., against 11,189 t. in 1900, 
Import in rolling material was 2006 t., against 4060 t.; export 
amounting on 31,614 t., against 51,682 t. in 1900. In machines, 
37,615 t. were imported last year, against 47,096 t. in 1900 ; while 
34,239 t. were exported, against 46,418 t. in 1900. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for best descriptions firm. Seconds ure a 
little easier. House coal in fair request, and prices unchanged, 
Exports for week ending 25th :—Coal: Foreign, 63,776 tons ; coast- 
wise, 19,286 tons Imports for week ending 28th:—lIron ore, 
1600 tons ; pig iron, 2340 tons ; cement, 160 tons; one cargo steel 
bars; phosphates, 2290 tons; scrap, 125 tons; loam, 130 tons; 
pitwood, 7804 loads. 

Coal: Best steam, 13s. 9d, to 14s.; seconds, 13s. to 13s. 3d.; 
house coal, best, 17s.; dock screenings, 9s. 6d.; colliery small, Ss. 
to 8s. 6d. Pig iron: Scotch warrants, 4¥s.; hematite warrants, 
5és., f.o.b. Cumberland prompt; Middlesbrough, No, 3, 43s. 11d. 
tron ore: Rubio, 14s. 3d. to 14s. ¥d.; Tafna, lds. 6d. Steel: 
Rails, heavy sections, £5 5s. to £5 7s. td.; light ditto, £6 7s. 6d. 
to £7, f.u.b., Bessemer steel tin-plate bars, £6 17s. 6d.; Siemens 
steel tin-plate bars, £5, all delivered in the district, cash. ‘Tin- 
plates: Bessemer steel coke, 12s, 6d. to 12s. 9d.; Siemens, coke 
finish, 12s. 9d. to 13s. Pitwood, 15s. 6d. to 16s, ex ship. Freights 
easier, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Tue works here which have up till now been occupied by Simp- 
son, Strickland and Co., Limited, as their Thames branch, have 
been acquired, and will in future be carried on by Strickland 
and Co. 

WE are requested to state that Ganz and Co., Budapest have 
established an office at King’s-court, Broadway, Westminster, 
London, 8.W., and have appointed Mr. L, P. Stark as their resident 
engineer. 

EasTON AND Co., Limited, inform us that they have now granted 
sub-licenses to :—Fairbairn, Lawson, Combe, Barbour, Limited, 
(Combe, Barbour branch), Belfast ; Bow, McLachlan and Co., 
Limited, Paisley; J. Carmichael and Co., Limited, Dundee ; to 
construct engines to work with highly superheated steam on the 
Schmidt system, they retaining the sole mght to manufacture the 
superheaters required in connection with such engines. 

E. L. GowrHorPe aND Son, Nottingham agents of the Un- 
breakable Pulley and Mill Gearing Company, Limited, have 
recently built new and commodious stores and ottices, to which they 
have now removed, their address now being Victoria-buildings, 
London-road, Nottingham. «The J. C. Nicholson Tool Company, 
Newcastle agents of the Unbreakable Pulley and Mill Gearing 
Company, Limited, have removed to City-road Tool Works, New- 
castle-on-Tyne. 











Guascow TECHNICAL COLLEGE SciENTIFIC SocieTy.—At the 
eighth meeting of the present session of this Society, held on the 
23th inst., Mr. C. P. Hogg, M. Inst. C.E. in the chair, Mr. Henry 
MacEwen, Wh.Sc., of the Glasgow Corporation electricity depart- 
ment, delivered a paper on ‘‘ Large Storage Batteries and their 
Application to Central Station Supply.” Mr. MacEwen dealt 
mainly with the three methods of using accumulators in general 
use ; the application of the battery to take light loads while the 
entire plant was shut down ; its use asa help during the time of 
maximum load, and for balancing a load on the three-wire system. 
He afterwards described in detail the arrangements of the large 
batteries of the Glasgow Corporation electric supply stations 
illustrating his remarks by lantern slides, 

THe May-Oatway Fire Detector.—Some interesting public 
tests of an installation of this apparatus were made recently at the 
new Ilford Town Hall, in which it has been extensively adopted. 
A committee of representative character was selected from the 
persons present, and portable conflagrations were made in most 
of the rooms in the building, to test the length of time that 
elapsed before the firemen from the neighbouring station appeared 
on the scene. In all cases the alarm was given with commend- 
able promptitude, and the committee adopted a resolution to 
the effect that the tests had proved entirely satisfactory, the 
system having in each case transmitted an alarm of fire. The 
apparatus has already been described in these columns. The 
detector isa copper wire, which runs near the — of the 
room. At about its middle a small carbon is suspended over 
a pair of platinum terminals—all suitably protected, and hardly 
perceptible—and when the temperature implying danger 1s 
reached, the expansion of the wire allows the carbon and pla- 
tinum to close an electric circuit, which instantly sets the alarm 
ong ringing, and automatically telegraphs to the nearest fire 
0 ig An indicator, suitably situated, shows the position and 
extent of the outbreak. 
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THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 





*,* When inventions have been ‘“‘ communicated " the 
‘name and address of the communicating party are 
printed in italics. 


15th January, 1902. 


119. Sprrroons for Carriages, N. Mills, London. 

1430. MANUFACTURE Of REFRACTORY MATERIAL, H. G. 
Turner, London. 

1121. SMOKE-PREVENTING Apparatus, O. Imray.— 

(The International Smoke Prevention Company, United 
States, 

1122. Grinpine Mitts, H. H. Lake.—(D. Wachtel and 
Co., Germany.) 

1123. Button Hote Sewina Macuing, W. M. House, 
London. 

1124. Fo.pina Boxes, A. R. Tibble and H. Lewis, 
London. 

1125. Door-cLostna Device, J. Wetter.—(E. Becker, 
Germany. 

1126. a ELectricaL Engray, A. Wassilieff, 
London. 

1127. "CoLLARSIBLE Bep, M. Pollak and W. Steiner, 
Lor 

1128. —_ for Transmission of Power, J. French, 
London. 

1129. CoIN-FREED MIcRoOscoPIcaL ApPpaRATvs, F. Ford, 
London. 

1130. Cameras, J. H. Dallmeyer, Limited, and E. 
Clifton, London. 

1131. Crorues Pros, R. H. Couch, London. 

1182. Devick for PackInG FRAGILE ARTICLES, W. 
Ducart, London, 

1188. VaainaL Irricators, H. W. Westlake, Liver- 
001, 

bs. Device for CLostna Keyuoues, F. H. Bos, 
Liverpool. 

1135. Moror Cycues, J. G. Accles, F. H. de Veulle, and 
W. Starley, London. 

1136. Licutine Carsons, Actien Gesellschaft Siemens 
Brothers and Co., and ‘H. Viertel, "> 

1137. SHOT-FIRING "APPARATUS, R. CW . Wood and J. 
Holmes, London. 

1138. MANFACTURING XyLonitr, J. N. Goldsmith and 

+ the British Xylonite Company, Limited, London. 

1139. Manuracture of ELecrric Bartrerizs, H. W. 
Butler, London. 

1140. STEERING ARRANGEMENT, C. W. 8. Crawley and 
H. Edmunds, London. 

1141, Sunrace Conpensers, J. R. Richmond, London. 

1142. INCANDESCENT Lamps, E. Schattner, London. 

1143. ANTI-VIBRATION Gas Firtines, A, Johnson and 
G. H. Hirsch, London. 

1144. Covers for Metat Boxes, &c., 
London. 

1145. PHoroGRaPpHic Exposure Merees, J. H. Smith, 
London. 

1146. Process for Separatina Meta.s, C. V. Potter, 
London. 

1147. ConvertTiBLe Cycies, H. V. Weyde and B. J. 
Bonnell, London. 

1148 Time-Tasie, A. H. Rowan, London. 

1149. Fastentnos for Gioves, &c., B. J. Barthelon, 
London. 

1150. AscERTAINING the NumBeEr of Points ScorEp in 
Games, F. T. Fletcher, Ikeston. 


A. de la Jaille, 


16th January, 1902. 


1151. Games PLayep with Batis and Cvss, G. Cole, 
London. 

1152. Waistcoat Apsuster, E. J. Williams, Wanstead, 
Essex. 

1153. Cuarn Wee ts for Motors, H. E. Kew and 8. H. 
Wooll, London. 

a ene Band Brake for Cycrss, J. Moore, 

ull, 


1155. Pyeumatic Power Hammers, J. Crossley, Bir- 


mingham. 

1156, Apparatus for Teacninc Mopget Drawina, J. 
Allan, Stockton-on-Tees. 

1157. Street Lamps, A. J. Liversedge, London. 





| 
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1203, Bats for PLayina TABLE Tennis, T. Mortimer, 
London. 

1204. Fastentna for Tres, H. G. Holden, London. 

1205. Gurpes for Sewinc Macuings, G. J. Stevens, 
London. 

1206. Topacco Pipes, G. Frenkel, London. 

1207. SypHon FLvusn Tanks, T. Kilner, London. 

1208. Corron Bospins, G. F. Barnett, London. 

1209. RANGE-FINDING FIELD GLasses, A. C. C. Spring, 
London. 

1210. Steam Generators, J. Smaill, London, 

1211, Waite Coverinea for Mititary Porposes, M. F. 
Jones, London. 

1212, Winpow Fastenina, J. W. Bateman, London. 

1213. Lock-stircH SEwinc Macuivygs, E. Harrison, 
London. 

1214. Rack Put.ey, 8. Willett, Lower Edmonton. 

1215, SEALING Packets with Wax, J. O. Stringer and 
G. Hatton, Southport. 

1216. Goops DeLiverinGc Apparatus, A. J. Boult.— 
(The Pulver Chemical Company, United States.) 

1217. Casincs for Letrer-poxes, A. J. Boult.—(The 
Pulver Chemical Company, United States.) 

1218. Game, E. A. Wollacot, London. 

1219. Mait-BaG CatcHine Apparatus, A. J. Boult.— 
(The Smith Railway Mail Service Company, United 
States.) 

1220. Moror Cycies, W. J. Lloyd and W. Priest, 
London. 

1221. Foipina Cuatrs, W. L. Knight, London. 

1222. Truck Frames of Motor Cars, A. Schmid, 
London. 

1223. Drivinc Mecuanism of Motor Cars, A. Schmid, 
London. 

1224, ELECTRO-MAGNETIC ENGINE GOVERNOR, A. Schmid, 
London. 

1225. Movutpino Apparatvs, C. D. Abel.—(Gesellschaft 
Siir Huberpreasing, Germany.) 

1226. GRAINED PHOTOGRAPHIC Pictures, E. Ehlermann, 
London. 

1227. BEARINGS 
London. 

1228. Gun SIGHTING 
London. 

1229. TeLecrapns, W. D. Kilroy, London. 

1230. RecuLatine the Lever of Liquips, E. Rodriguez, 
London. 

1231. Cocks and Va.tves, W. D. Crabb, London. 

1232. Cutrina Carbs, E. and A. Harleaux, London. 

1233. Capinets, The Lyle Company, Limited, and J. 
C. Eddington, London. 

1234. Bae Ties, T. Still, Liverpool. 

1235. Revier Va.ves for Pumps, H. T. Noble, Liver- 


of Rino-spinpies, C. Salzberger, 


Apparatus, A. A. Common, 


pool. 

1236. Removina Borer Scares, E. H. Pryce, Liver- 
pool. 

1237. 
Manufacturing Company, 
United States.) 

1238, CoLtLector Rixos, The British Westinghouse 
Electric and Manufacturing Company, Limited.— 
(The Westinghouse Electric and Manufacturing Com- 
pany, United States.) 

1239. ELecrric Fans for use in Taratres, H. Agha, 
London. 

1240. Sexprnc and PLantine Macuiyss, R. D. Zimmer- 
mann, London. 

1241. Reoutatinc Voitace in InstaLvations, L. G. 
Chevrier, London. 

1242. Burners, J. E. Bousfield.—(La Société des Bruleurs 
Roger, France.) 

1243. Exastic Tires, J. Shepherd, London. 

1244. Burrers for VaLves of Pumps, W. C. Stephens, 
London. 

1245. Motor, G. Cuccotti, London. 

F.Loor Coverinecs, C. Bauer.—(C. Koester, Ger- 
many.) 

1247. Proportion Vatves, H. Hildebrand and G. Ihle, 
London. 


Vatves, The British Westinghouse Electric and 
Limited.(C. Robinson, 


1248. Expiosion Motors, H. Hildebrand and G. Thle, 
London. 

1249. Propuctinc Paper Tvses, R. Hornsteiner, 
London. 


1250. Gas TurBINEs, H. Zoelly, London. 
1251. Exectriciry Meters, W. M. Mordey and G. C. 
Fricker, London. 


17th January, 1902. 


1252. MouLpine Briquettes of Cement, W. F. Goreham 
and L. J. Seager, Belvedere. 


| 1258. Screw Prope.ters, J. C. Bull, Helensburgh, 


1158. FIRE-EXTINGUISHING FLvIps, L. Loewenthal, | 
London. 

1159. Maonetic Drawina Appliance, E. Ellison, | 
Manchester. 


1160. WinpinG AppaRatvs for Mininc Snarts, F. H. 
Parsons, Fazeley, near Tamworth, Staffs. 

1161, ELecrric SIGNALLING ApPARATUs, J. Day, Wolver- 
hampton. 

1162. Roap Carriace Brakes, F. and C. Ginnett, 
Dublin. 

1163. Cyciinc Trousers, W. Brown, Bristol. 

1164. ACETYLENE Gas GENERATORS, M. Paterson, 
Glasgow. 

7 Kyire CLEANER, E. K. Storey, Dalton-in-Furness, 
ancs. 

1166, BotrLe Stoppers, F. Sykes and W. Cartledge, 
Halifax. 


1167. Metat Comes Backs, J. Biggin, Sheffield. 
1168, Means for Keepina Seats Dry, R. C. Grindlay, 
Glasgow. 


1169. Pine Pone Boarps, G. F. Whitmore, Cambridge. 

1170. CHarGINa Stee. Furnaces, A. Patterson, 
Bristol. 

1171. Spryntne Corton, J. Berry and E. Wilde, Man- 
chester. 

1172, Manuracture of Lino.tevum, T. Worth, Man- 
chester. 

1173, Waeets of Motor Cars, R. C. .“* ee 

1174. TrartLers for Motor Cycigs, E. W. G. Gill, 
Birmingham. 

1175. PeRampvutators, E. W. G. Gill, Birmingham. 

1176, SELF-LOcKING Can, W. Bell, Doncaster. 

1177. Sarery Guarps for TRamcars, F. J. C. Carruthers, 
Glasgow. 

1178, ANUFACTURE of Cameras, J. E. Thornton, 
Altrincham. 

1179, PaRLour Tennis Nets, J. Plenderleath, Broughty 
Ferry, Forfarshire. 

1180, Face-sTeEaAMING Batu, W. McCaig, Glasgow. 

1181. Casement Winpows, J. Boardall and W. Thorn- 
ton, Bradford. 

1182, Feep-waTerR Borers, J. C. Macfarlane, Cathcart, 
Renfrewshire. 

1183. Fastenina CapsIsaBLE Carts, J. Allan, Glasgow. 

1184. GarpENn Ro.uer, J. G. Barford and J. E. 8. Per- 
kins, Peterborough. 

1185. Ovr-pooR Seats, W. Byrne and J. B. Turner, 
London, 

1186, Free-wHert CiutcHes for VELocipepes, W. J. 

tter, London. 
1187, Apparatus for FILLING Casks, R. M. McDougall, 


‘ow. 

1188, Reversiste Dry Seat, H. Walton and J. W. 
Hartley, Manchester. 

1189, Automatic Horse Fezprr, R. Jones, Groeslon, 
Carnarvoushire. 

1190. New Drawinc-room Game, T. K. Barnard, 
London. 

1191. BurNisHmsa Macaines for Merar, O. Busse, 


ondon, 

1192, Drier for Exposrp Bus Srats, A. Craig, Man- 
chester. 

1193. Buttons for Garments, R. Keutel, Gorlitz, Ger- 


many. 

1194, Hook, T. B. J. C. Garratt, Birmingham. 

1195, Wixpow Sasues, J. B. le Maitre, , 
1196, CoIn-FREED MECHANISM, J. Jofeh, London. 
1197, TypEwritInG MacuIngs, J. D. White, London. 
1198. Frames for Vetocrpepes, W. Hewitt, London. 
1199. Musica. InstRUMENT, W. 8. Holman, London. 
1200. WaTER-TUBE Borers, N. Vicente, London. 
1201. Tosacco Pipgs, E. G. White, London. 
1202. Factuitatina DRrawixe of Perspective, T 8. 
Pojui, London. 


oa 





9 Dumbartonshire. 

254. ENLARGING ApPARaTvs, J. H. Barton, London. 

1; 5. Curmyey, G. A. Harry, London. 

1256. Racquet, W. H. and B. H. Jones, Wolverhamp- 

ton. 

1257. Box Fastentna, W. H. and B. H. Jones, Wolver- 
harapton. 

1258. Beaminc Macurye, B. Kellett and H. Barker, 
London. 

1259. KitcHEen Ranors, T. 8. Garland, Sheffield. 

1260. Mittino Macurines, J. D. Asquith, Bradford. 

1261. GramopHonss, W. M. Walters, Liverpool. 

1262. Support for INSTEP, J. Pond, Birmingham. 

1263. ENveLopr, W. N. Walter, Dover. 

1264. TreaTING Breer for Bort.ixa, J. L. Dewar and 

. J. Tripp, Bristol. 

1265. PRINTING Press TYPE Firtines, J. L. King, 

London. 








1266. GeNERATORS for Steam, T. B. Nyren, Man- 
chester. 
1267. InsvLatTING Metat Covers, G. H. Bricknell, 


Quinton, Worcestershire. 
1268. CanpLEsticKks, W. G. Ward, Whitwell, Mans- 


€. 
1269. Wee Protector, G. J. Jessup, Forest Gate, 
aan 


270. ireeeeas Sroprers, W. B. and F. D. Irvin, Man- 


eae 

1271. Pickinac Motion of Looms, W. B. and F. D. 
Irvin and J. B. T. Hall, Manchester. 

1272. Typewriter, H. B. Stocks and F. Foster, Man- 
chester. 

1273. Pipe for Berr, J. Whitham and J. Brooks, 
Burnley. 

1274. ELECTRICAL T. D. Dundas, 
Coventry. 

Ponts for Rarways, 8. Zylberblast, Man- 
chester. 


1275. 
1276. TreatING ImpuRE Waters, W. Watson, Brad- 


TRANSMITTERS, 


ord. 

1277. Wixpow Sasu Fastener, W. Amos and W. R. 
Williams, Liverpool. 

1278. Frxinc ‘‘TuRN-ovER” Maps, A. C. Thomson, 
Glasgow. 

1279. Dry Seat for the Tops of Buses, W. Don, Glas- 


gow. 
1280. RECEPTACLE which can be SEALED up, R. Camp- 


bell, Glasgow. 
1281. movies Boprges in the Arr, W. M. Walters, 


Live 

1282. asx Dyretna Macuines, E. and E. Sykes, 
Huddersfield. 

1283. PorTABLE Door Scrapers, G. H. Ellis, Fleet, 
Hants. 

1284. TrRansporTING Coat from 
H. Shoosmith, Erith, Kent. 

1285. — Sewinec MacuINEs, 


Lianters to SHrps, 
a W. Bowden, Man- 
= * an for Brrr Can, R. Rippon, Gateshead-on- 


'yne. 
1287. TABLES, W. Cramp, London. 
1288. Borrie Stoppers, A. H. Trotman, London. 
1289. WATERPROOF CHAIR Cover, J. Milne, Glas- 


gow. 

1290. Bat Vatves, W. Fletcher, Birmingham. 

1291. Exrractine O1n from Skreps, J. Enoch and 
Rose, Downs and Thompson, Limited, Hull. 

1292. A> amgguam CompusTion Enatngs, C. H, Dewhirst, 

ey: 

1298, Preoainc Rouiers, J. Taylor and Whitefield 
) ag and Cord Dyeing Company, Limited, Hali- 
‘ax. 





1294. Seavinc _Borties, C. 8. Rolfe, ingston-on- 
es. 
1295. ScrkEw-privers, C. 8S. Rolfe, 
Thames. 
1296. Larrtves, M. J. Adams, Leeds. 
1297. Practna Cop Tuses upon Sprnpies of Muvzs, 
E. Jagger, Manchester. 
1298. Removine Liquor from Giasses, E. Mummendy, 
Liverpool. 
1299. Means for PREVENTING Dravuauts, G. P. Hossfeld, 
Liverpool. 
1300, Hatrpins, F. Gaida, Gérlitz, Germany. 
1301, Leap for Mgasurina Deprus, E. Krumbhoff, 
Magdeburg, Germany. 
1302. bd for Sotperinec, C. D. and E. D. Morton, 
Londo’ 
_ Fire-arms, C, L. Graham and A. Henry, Edin- 
bur; 
1304, DISINTEGRATING Macuines, J. Milne and W. and 
H. M. Goulding, Limited, London. 
1305. Ligutinc Carriages, H. 8. Smith and Veritys, 
Limited, London. 
1306. Preventinc TramMcars Movina Backwarps 
Down-HILL, P. Fisher, Dundee. 
1307. CookING Foous for Game, G. J. Hutchings, Bir- 
raingham. 
1308. Burxps, G. W. Johns, London. 
1309. Biinps, G. W. Johns, London. 
1310. ReceNeraTors, E. Maslin and C. Theryc, 
London. 
1311. MaTertat for CLEANING and Po.isHine, C. E. 
and R. McAllister and W. T. Harris, London. 
1312. TreaTMEeNT of Gases for Motors, &c., J. F. 
a H. 8. Moorwood, and M. D. Rucker, Shef- 
eld. 
1313. Erectric Surrace Contact Systems, A. Rast, 
London. 
1314. a for TRAWLERS’ Ropegs, W. H. Thickett, 
imsby. 
Seats for Tramcars, &c., G. Galloway, Man- 


Kingston-on- 


Gri 

1315. 
chester. 

1316. Time Press, F. W. Vesey-Fitzgerald and S. 8. 
Bromhead, London. 

1317. Cramp for TapBLe Tennis, F. P. Borkett, 
London. 

1318. SANDALS, W. 8. Bromhead, London. 

1319. OnpNANCE Breech MECHANISM, A. T. Dawson 
and J. Horne, London. 

1320. Carpinc Macuiyegs, J. R. Hinchliffe and J. Hall, 
London. 

1321. SELF-FIELDING P1NG-PoNG BaLL, T. H. Tuite, 
London. 

a re ELEcTRIc ALARM, J. Griffiths, 
uiver: 

1323. Tram RaIL-cLEaNING Apparatvs, C. H. Jerrard, 
London. 

1324. Conveyor or TRANSPORTER Bett, E. W. Coulson, 
London. 

1325. Propvction of TeLk-pHoToGRAPHS, A. Korn, 
London. 

1326. Stoves, M. Becker, London. 

1327. Preservinc LeatHer, J. Paas and A. Jacobsen, 
London. 

1328. MeTHop of Preservinc Ecos, R. Schultz, 
London. 

1329. Pinc-pona TaBLEs, F. H. Ayres and H. Gale, 
London. 

1330. CarBonic ActD CYLINDER VaLves, G. Bishoff, 
London. 

1331. Spikes for CrickeTinc SHogs, W. A. Woof, 
London. 

1332. Suutrers for PnHorocrapuic Purposes, A. L. 
Adams, London. 

1333. Haxnp Lamps or Torcnes, K. W. Robinson, 


London. 
on Rattways, A. F. Callam, 


1334. FoG-sIGNALLING 
G. M. Hardingham.—({S. Moser, 









London. 

1335, BRACELETS, G. 
Germany.) 

1836. Locks, A. Gobron, London. 

1337. DRarINnrinGc and SEWERAGE Systems, J. G. Richert, 
London. 

1338. CycLEe Tires, G. H. Rayner.—(A. Fenwick, South 
Africa. 

1339. Paper Cup, R. B. Ransford.—(J. W. Cushman, 
United States.) 

1340. Hotpinc Twine, R. B. Ransford.—(J. W. Cush- 
man, United States.) 

1341. Maxine Spirit, R. C. Scott, London. 

1342. Puriryine Spirit, R. C. Scott, London. 

1343. ELecrric Fuses, Callender’s Cable and Con- 
struction Company, Limited, and H. Hastings, 
London. 

1344. E_ectric Switcn, G. Higginson, London. 

1345. Means for Propuctne InHALEnts, J. N. McKim, 
London. 

1346. Foop Sargs, J. R. McMillan, London. 

13847. Macnines for Castinc Typr, F. W. Hews, 
London. 

1348, a Tvsrne, W. P. Thompson.—({C. Rudolph, 
France. 

1349. Apparatus for Removine the Skin from the 
Tatts of Buttocks, W. H. Rose and T. Davies, 
Liverpool. 

1350. Rartway and Tramway Switcues, J. B. White, 
Liverpool. 

1351. Liqu1D-BLEACHING Process, O. Spillern-Spitzer, 
London. 

1352. Lirts, H. D. Barlow, London. 

1353. RECEIVER “TURBINE ENGINES, 
London. 

1354. Bars for ConwecTinec Stirrup LeaTHERs to 
Sappigs, W. H. Armstrong.—(F. Rutledge, New South 
Wales.) 

1355. UNDERGROUND ELEctTRICc Conputts, T. E. Devon, 
shire, London. 

1356. Gia-mMILLs, A. Monforts, London. 

1357. Stirrentne Suirt Corrs, C. G. Redfern.—(J. L. 
Vimont, France.) 

1358. Carriaces for Common Roaps, N. 
London. 

1359. Expiosion Enorves, F. R. Simms and R. Bosch, 
London. 

1360. Dust Sirrers, G. F. Holt and W. I. Smith, 
London. 

1361. Steam Enornes for AvtomosiLes, W. J. Davy, 
London. 

1362. CorsEts, J. W. Mackenzie.—(ZLa Raison Sociale, 
Notelle pére et fils et Denain, France.) 

1363. BACK-PEDALLING CycLE Brake, J. C. Moore, 
London. 

1364, Fiexrrte Casgs for Opera Grassgs, L. Isaac, 
London. 


H. Polaczek, 


Dymcoff, 


18th January, 1902. 


1365. Liuit Gavors, J. W. Newall, On; 
1366. MetHop of TREATING Fruits, F. 


, Essex. 
. Hampshire, 


Derby. 

1367. SHot and BusBie Puzzie, D. R. Robinson and 
P. Waterhouse, Keswick. 

1368. Vats for BLEACHING TextTILE Fasrics, G. B. 
Sadler, Manchester. 

== DecoraTine TiLes, F. Mountford, Stoke-upon- 

nt. 

1370. Warprna, R. hase sedge Cove: 7 

1871. Automatic Covpiines, 8. L. Walker and F. W. 
Wilson, Bradford. 

1872, Automatic Covp.tnas, F. W. Wilson, Bradford. 

1873. Friction CLutcues, F. L. Croft, T.. A. Perkins, 
F. Wigglesworth, and H. Lindsay, Bradford. 

1374. Encaarino Parts of Friction CLutcues, A. Moir, 
Wolverhampton. 

1875. Vessets for Contarnina MILK, &c., A. Lewis, 


Glasgow. 
1876. Corsa of Coat and other Mrverats, G. Moir, 
G 


1877. Paps for Boots and SHogs, D. A. Berry, 
Northampton. 
1378. <9" ee” Ciaar, H. J. 8. Glover, Grange- 
mouth, N. 
= Srccnixa Sroppers in Borrirs, J. P. Jackson, 
iv 


1880. Macuings for WasHina CroTugs, V. Sellers, 
Keighley. 





1381. Szatinc Dravont Beers, A. G. and E. J. Hop- 
kins, Kidderminster. 
1382. Meat Trunks, W. H. and B. H. Jones, Wolver- 


mpton. 

1383. Macuinery for Sawinc Woop, W. Priestley, 
Manchester, 

1384. Meruop of agi Corks in Bortrzs, J. 
Hooker, Readin, 

1385. Broocues, % Ww. Patching and J. 8. Smithson, 
Manchester. 

1386. Hypraviic Macuinygs, J. Giffen, Campbeltown, 
Argyllshire. 

1387. Rorary Enotes, C. Joly, London. 

1388, APPLIANCE for Pickine up Batts, F, Sugg and 
P. King, Liverpool. 

1389. PaTTERN MecHanisM for Looms, E. Hollingworth. 
—(E. W. Davenport and H. Bardsley, United Statea.) 

1390. CyLinpRicaL Gaucss, W. H. Dorman and Co, 
Limited, and W. H. Dorman, Stafford. 

1391. Games of Skit, F. J. Ham and A. R. Cooke, 
Huddersfield. 

1392. Removinc INCANDESCENT Mantes from their 
Buryers, G. Long, Leeds. 

1393. Lirg-cuarps for Trams, 8. Woodall, Dudley. 

1394. LIFE-GUARDS with TRIGGER APPLIANCE for Trams, 
8. Woodall, Dudley. 

1395. VESSELS, A. Welsh, Glasgow. 

1396. Frxinc Bay or StraicnT WixDow Potss, J. 
Smith, Stoke-on-Trent. 

1397. CARBURETTING AIR or Gas, H. Marshall, Edin- 
burgh. 

_= : Carrier for Tarcets, M. Mollineux, Porto- 
bello, N.B. 

. CiutcH Gear for Encines, G. Elliott, Ossett, 
Yorkshire. 

1400. ComBinep Biovuse and Skirt Houiper, H. Jacob- 
son, Manchester. 

1401. “Sprine Batt,” R. 8. Bradbury, Buglawton 
Congleton, Cheshire. 

1402. OprRaTING the Points of OVERHEAD ELECTRIC 
Tram Wires, H. and C. W. Collins, Manchester. 

1403. Suips, R. Wilcox, London. 

1404. Presses, W. Johnson and Sons (Leeds), Limited, 
and F. A. Johnson, Leeds. 

1405. Traction Enaines, E. Stinton, London. 

1406. Bireacuinc Keir with Circulation VALvEs, J. 
C. Tyms, New York. 

1407. Bats for Games, W. T. Skinner, London. 

1408. Scarro.tpinc, F. M. David, Neasden, Middlesex. 

1409. PeRaMBULATORS, J. F. Edwardes, London. 

1410. Liquip Fvuet, O. Helistern and A. D. Hunter, 
Wimbledon. 

1411. SELF-RAISING Seats for Omnisuses, C. Sharples, 
Stockport. 

1412. Arr Brake Systems, P. Whiting, London. 

1413. QuaDRUPLE VALvVEs, P. Whiting, London. 

1414. EquaListne VaLvEs, P. Whiting, London. 

1415. Motors cstnc Exp.Losive Gases, J. J. Bourcart, 
London. 

1416. Testrnc INTERNAL PreEssuRE of Boriers, V. 
Nielsen, Denmark. 

1417. Evecrric Meters, F. Wyatt, London. 

1418. TimE-cHECKING ApPpaRaTts, P. C. Jones, London. 

1419. Bats for PLayinc Prxc-Ponc, W. R. Wilson, 
Liverpool. 

1420. am for Diz Printinc, A. L. M. N. C. Hardy 
and D. Voss, Liverpool. 

1421. Coat Hancer, A. Hofmann, London. 

1422. Prorectinc Cioc Soies from Wear, F. A. E. 
Stoker, Burnley. 

1423. WasHine and Separatine Supstances, W. McD. 
Mackey, London. 

1424. CLEantInG Woot, A. C. Granville and R. G. J. 
Rawlinson, London. 

1425, LETTER Fires, A. Thomann, London. 

1426. FiLes for Letrers, A. Thomann, London. 

1427. DeveLopine the Kinetic Enerey of Steam, A. 
8. Jones, Stony Stratford. 

1428. Rock-cutrinec Macuings, F. Eisenbeis and F. 
Garelly, jun., London. 

1429. Dryinc EARTHENWARE ARTICLEs, A. J. Boult.— 
(F.C. R. Weber and A. B. Rauachenbach, Germany.) 
1430. TrEaTMENT of Soap, A. J. Boult.—(L. B. Lehmann, 

Germany.) 
1431. FLUID-PREssURE Enoines, J. Mair, Edgware, 
Middlesex. 
1482. Propvuction of a gcse g 
MarTeERIAL, F. T. Woodley, Plumstead, K 
1433. Fastentne Device for Lapres’ VEILS, re 8. West, 
London. 

1434. Rirte Stanp, H. Green, London. 

1435. CoupLinc Joint for ELecrric Wires, M. Railing 
and G. H. Ide, 5 enon: 

1436. Sarzes, H. C. Lowrie, London. 

1437. Pir- SINKING and Brickinc APPLIANCEs, C. 
Walker, London. 

1438. WorkinG of WATER-LEVEL InpicaTors, J. Dew- 
rance and G. H. Wall, London. 

1439. Apparatus for ConTaINING Rois of ADHESIVE 
Paper, C. T. Avison and P. W. ee London. 


eames 


1440. Music-LEaF Turners, R. Hammond, 
London. 

1441. ApsustTInG the SHapgs of Exectric Licuts, N. 
S. Kay, London. 


1442. Funwet for SEPARATING FrotH from Liquips, A. 
Reeves and F. Kynman, London. 

1443. MANUFACTURE of FieLp-GLassgEs, J. Aitchison, 
London. 

1444. Fry-wHeets of Wrincinc Macurygs, T. T. 
Mercer, T. Woolfall, and The Cherry Tree Machine 
Company, Limited, Manchester. 

1445. SareTy Devices for Pixs, F. W. Schroeder and 
C. F. Smith, London. 

1446. AUTOMATICALLY SIGNALLING by E.Ecrricity, O. 
Imray.—(H. Pfirmann and M. Wendorf, Germany.) 
1447. Macuine for Sertinc Types, E. von Haken and 

G. Salomonsky, Londun. 

1448. Screw-cuTtinc Latues, G. Sonnenthal and H. 
Bamford, London. 

1449. Steam SUPERHEATERS, H. McPhail, London. 

1450. Borr.e Stopper, G. H. Barton and W. R. Roberts, 
London. 

1451. Rain Water Pipes, 8. Searle, London. 

1452. INSTRUMENT for TELLING the Timez, D. M. Browne, 
London. 

1453. APPARATUS or PresERviInG Grain, S. Cunliffe, 
London. 


1454. SurcicaL Banpacgs, J. H. Carson, London. 

1455. St1rFFENING Strips for Corsets, C. Schornstein, 
London. 

1456. Trucks for Tramcars, &c., J. W. Wainwright, 
London. 

1457. Fire-arMs, J. Otter, London. 

1458. Copyrxc Drawinos, L. W. Adams and J. E. 
Richardson, London. 

1459. SEVERING Bones from Bacon, T. W. Cooper, 
London. 

1460. Macuines for Cuttinc Paper, H. H. Lake.— 
(Vereinigte Kammerich’sche Werk Aktien- Gesellschaft, 
Germany.) 

1461. ScaFFoLpInG, M. Kriise, London. 

1462. Mecapuongs, B. L. 8. W. and P. A. B. Heckmann, 


London. 
1463. OPENING and Cosine Doors, J. Wiesbader, 
London. 

1464. MANUFACTURE of Printine Surraces, E. Bloch, 
London. 4 
1465. MANUFACTURE of CHEmIcaL CompounD, L. Wirtz, 

mdon. 
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1466. Uritity Gas Tune, B. W. Brooks, London. 

1467. Pina-pone “ Picker-up,” R. Gardiner and F. M. 
Barnby, Birmingham. 

1468. Hoists, A. A. Wilson, Manchester. 

1469. Castine Incots, B. W. Winder and R. Colver, 


Sheffield. 

1470. PxHotocrapHic Cameras, J. E. Thornton, 
Altrincham. 

1471, SEALED or CLosEp Cans for Liquors, B. Lovell, 


Manchester. 
1472. Non- LEAKABLE Can, W. H. Gaske Pemberton, 
near Wigan. 
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1473. = ied Bintiarp Cuacks, T. Keates, Stoke-on- 


1474. tos, 8S. Diekson, C. Davies, and T. Marsden, 


1475. Feeper Piciars for Evscrric Tracrion, C. 
Beckingsale. 
1476. Bars for Taste Tennis, E, B. Ormerod, 
Manchester. 

— "a moe Bacxerocnps, W. Colvin, 
Glas 

1478. Der Seat ARRANGEMENTS, B. Wood, Man- 
chester. 

1479. jm Lock for Vexuicies, J. H. Jones, Bir- 


ming] 
1480. a. Arranares for Benptne Prares, G. W. Green, 
Der 
1481. Reep Mortons of Looms, J. 
Halifax. 
-~ oe Tus Gvuarp, W. R. Winter, Farnworth, 
8. 


H. Armitage, 


1483, “Wrovant Inon UmBretya Stanp, W. H. Peake 
and Sons, Live: c 
1484. Taste Tennis Racquets, A. E. Trimmings, 


Nottingham. 

1485. Lerrer-poxes, H. Haines and J. Lambert, 
Nottingham. 

1486. Pciirys or Rouuers, R. J. C. Mitchell, Man- 
chester. 

1487. Tramcar Seats, J. W. and A. Darlington, 
Manchester. 

1488. Horsts, A. Wadsworth, Bolton. 


1489. Drarys, L. Birch, Blackpool. 

1490. OprRratine Exectric Crrcvits, H. Whidbourne, 
Plymouth. 

1491. Separatine Soot from Smoke, P. G. Wiesner and 
S. Hartmann, Berlin. 

1492. CorkeD and Searep Borris, E. H. Whiting, 
London. 

1498. Opentne the Cup of Prxce-nzz, W. G. Dobson, 
Bolton. 

149%. Vatve Gear for Enornes, W. Eastwood, 
Bradford. 

1495, CoMBINED 
Cycrss, E. C. 
London. 

1496. Swirrenes, H. H. Berry, P. F. W. Simon, and E. 
Skinner, Birmingham. 

1497. Gas and Vapocr Ewnarines, W. G. Potter, 
London. 

1498. Fitrers, G. P. Van Wye, New York. 

1499. Caprvet, H. M. Boucher, Cardiff. 

= Scent SPRay, 2 Wilcox, Birmingham. 
1501. REcoRDING Scores in Games, H. Fletcher, 
London. 

1502. Ovrpoor Dry Sgrat for Tramcars, I. T. Jackson, 
London. 

oF — oo .ZtNG all kinds of Boots and Suors, E. Pellas, 

ani 

1504. cya anata aaneaias F. L. Allen, 
Lo 

1505. Furnace Stoxer, F. GirtannerandS. L. Simpson, 
London. 

1506. Launpry Macurnery, F. J. Hilland R. Whitmore, 

ondon. 

1507. HorsesHor, A. Gajardo, London. 

1508, CaRRIAGE CLEANING Brus, C. 
London. 

—~ Sypuons and Borties, L. Johnston, Birming- 


Drivine and Sreerinc Gear for 
F. Otto, jun., and W. E. Ewings, jun., 


S. Saunders, 


am. 

1510. Grixpino Macuryegs, E. M. Griffiths, London. 

1511. Fastenrna SasHes of Winpows, L. Simpson, 
London 

1512. Mr «xs of Horstro a Loan, H. Shoosmith, Erith, 

Kent. 


1513. Moror Cyrcizs, J. van Hooydonk, London. 

1514. Mernop of Packxina Fics, H. E. Bennett, 
London. 

1515, VaRIaBLe Sprep Gear, A. F. Bardwell, Kings- 
ton-on-Thxmes, 

1516. Scupportinc Eaves-Trovens, E. D, Greeley, 
Kingston-on-Thames. 


1517. Feep-waTerR Heaters and Porirters, Z. Wirt, 
London. 

1518. AtracHinc Trees to Rims, E. G. Jackson, 
London. 


1519. Heatixc Apparatus, J. F. Simmance and J. 
Abady, London. 

1520. AxiE-Box, F. Dalle, London. 

1521. CcrTaIN PoLes, &e., H. ote Eltham Park, 
Kent. 


1522. Sutrt-Pronts, C. R. Hale, London. 

1523, Srgam BorLER PRESSURE Gavegs, F, Mitchell, 
London. 

1524. Pencuine Baas, C. B, Whitney, London. 

1525. Lirt Gates, R. Waygood and Co., Limited, and 
R. Carey, London. 

1526. Free Derector and Atarm, F. G. Gaschlin, 
London. 


1527. Apparatus for Masuine, H. J. Worssam, 
London. 
1528. IncanpEscent Exectric Lamps, P. Scharf, 
London. 


1529, ALaruM CLock, A. Fuhrer, London. 
1530. PERFORATING APPARATUS, A. J. Boult. —(F. Mor- 
gan, Italy.) 

1531. Bats, W. Muckle, London. 

1532. Bats for Taste Tennis, J. S. S. Brame, 
London. 

1533. Bara Castnet, F. H. Gillibrand, London. 

1534. Execrric Licut Firtrnes, G. Markt, London. 

1585. Stopperina Borries and Jars, E. W. Beech, 
London. 

1536, Bakixe Ovens, J. E. and C. E. Pointon, London. 


1537. Ixsucators, W. Griffiths and B. H. Bedell, 
London. 

1588. aaa Metat Prates, G. 8. Richmond, 
Londo. 


1539, Woop Boarpine, J. Moir.-+J. W. Hussey, United 
States, 

1540. a Coverine, C. A. Gould.—(The Suberit 
Fabrik G. M. B. H., Germany.) 

1541. STaNDARDISING INsTRUMENT, F. A. Alcock, 
London. 

1542, Srzam Enarnes, E. Sykes and M. Pratt, Liver- 


pool. 

= a ied Device, O. Schultz and O. Spréssig, 

dive 

1544. E.ectric Ienrtion Device, H. H. Lake. (Fabrik 
Elektriacher Ziinder Gesellachaft iit Beachriinkter 
Haftung, Germany.) 

1545. FurRNacE Grates, B, Sommer, London. 

1546. OverHEaD Exectric Cars, H. McGillivray, 
London. 

1547.. Apparatus for Scorrye, M. A. Braunstein, 
London. 

1548, Lirts, Otis Elevator Company, Limited.—(0tis 
Elevator Company, United States.) 

1549, Coo.inc Apparatus, C. 8. Lemstrém, London. 

1550. CLosURING PreseRvVE Recepracies, W. L. Wise. 
—(A. Johnaon, United gna 

1551, PHonoGRAPHS, mith, London. 

1552. “Srayive” the Epors of Coats, E. Shanks, 
London. 

15538. Tocaie-L1nk Gun Locks, A. W. Schwarzlose, 
London. 

1554. FiusHine Cistern for WaTER-cLosets, A, Austin, 
London. 

1555. Inxwetits, L. M. Dyer and A, B. Colhoun, 
London. 

1556. Preventine SreaM Back-PREssuRE, C. Gulland, 
London. 

1557, Potato Planters, G. J. Bachmann, London. 

1558. Borter Crieaners, D. N. Baxter, L. W. Ray, 
and W. T. McBride, London, 

1559. Macnines for Pacxinc Tega, &c., W. Leitch, 


London. 

1560. Prosectives, C., J. B., E., and H. W. Lane, 
London. 

1561. Cotournrnc Martrers, J. Y. Johnson.—(The 


Badische. Anilin and Soda Fabrik, Germany.) 
1562, LIQUID-FILTERING APPARATU! 8, C. W. Thompson, 
London. 

1563. Extipsocrapns, O. H, Bonner, Cleveland, Ohio, 
United States, 
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1564. Map Houper for Cycuigs, E. C, Poole, South- 


ampton. 
1565. Swircnes for ELecrric Lamps, E. 4 Turner, 


jpsom. 
1566, Date Lypicaror for CALENDARS, W. Reid, Glas- 


wer. | Coop-BROoDERS and Incusators, A. E. Holmes, 
Huddersfield. 

1568. Smoke Consumer, J. W. 
Birmingham. 

1569. Borrie Stoprer, W. Smith, Bolton, 

1570. Batt Cotiector, F. H,. Collins, Torquay. 

1571. es FACTURE of Crayons, T. Keates, Stoke-on- 


Lea and J. H. Perrins, 


1572. a for Divipine Suivers of Frere, 8. Lebe, 


Halifax. 

1573. Raquets for Piayina Pina-ponec, W. Laird, 
Halifax. 

1574. Macurvery for Fotpinc Metats, P. J. Wilson, 
Sheffield. 

1575. Exvectrric Traction, B. Bonniksen, Coventry. 

1576. BorterR Furnace, A. W., J. A., and H. N. Bray, 
Manchester. 

1577. Raitway Sienautiina, C. H. Corden and T. J. 
Ludgate, Manchester. 

1578. MAaNnuFactuRE and Boxtne of Martcues, 8. 
Walker, Liverpool. 

1579. STOKING STEAM GENERATOR Furnacgs, J. Smith, 


Glasgow. 
1580, Fixep Heaps, 8. 


Atkinson, a 
1581. PaRLouR GAMES or SPorRTs, W. Baynes, 
London. 
1582. ANTI-VIBRATORS for INCANDESCENT BURNERS, J. 


Sagar, Bradford. 

1583. Caatr Rockers, T. W. 
and R. Cawley, Manchester. 

1584. YarNs, W. Rodger and R. O. Tweedie, Man- 
chester. 

1585, Trres, T. St. J. Bagnall, Dublin. 

1586, WIRE-PICKING Banp for Looms, W. H. Middleton, 
Bolton. 

1587. ave GAL Macuinss, G. Pott and R. William- 
son, G 

1588. Boxes, PS. . Brown, Glasgow. 

1589, FURNACES, z. Hornsby, Glasgow. 

1590. TIGHE LIFTER Patent, J. I. A. Tighe, Dublin, 

1591. Borris Stopper, G. Barker, Manchester. 

1592. Lock Cork, B. Jones, Wakefield. 

. RemovinG Peys from PenHo.pers, P. Whitten, 
London. ; 

1594. TaBLE Tennis STANDARDS, J. R. Watts, Shef- 


field. 
Mope ts, W. Lewis, 


Moores, J. V. Tyman, 


1595. Apparatus for EXHIBITING 
Stoke-on-Trent. 
1596. Carvine Fork Guarps, J. Latham, Sheffield. 
a Waesr. Guarps, A. Berry, Sheffield. 
1598. Gas GENERATORS, R. Macdonald and W. Rennie, 


Glasgow. 

1599. TILES, C. H. Thompson and the Crystalline 
Company, Limited, Manchester. 

1600, MEASURING THICKNESS of Pipes, E. F. Clarke, 
London. 

1601. Mancracture of Canpies, &c., W. Brierley, 
Rochda! 

1602. Ovrpoor Seats for Tramcars, J. Taylor, Man- 
chester. 


1603. Frame for Motor Bicycies, J. Weller, 
London, 
1604. Piucainac up Drain Pires, T. W. Ebdell, 


London. 

1605. Rims for WHEeers of Motor Cars, H. Lavaggi, 
London. 

1606. THawtno Frozen Foon, A. J. Boult.—(E. Smet- 
hurst, New Zealand.) 

1607. PortaBLeE Sranps for Games, G. Jenkins, 
London. 

1608. Tor-cirps, 1. Bernstein, London. 

1609. Corton Seep Huts, The Cotton Seed Company, 
Limited, and J. C. W Stanley, London. 

1610. Traty-prpe Covpiines, A. J. Boult.—VJ. F. 
Forsyth, United States.) 

1611. Pumps, A. W. Cooper and J. 8. Greig, Dundee. 

1612. Rrves for CARRYING SMALL ARTICLES, A, Clark, 
London. 

1613. Apparatus for Evaporatine Liquips, E. G. Scott, 

mdon. 

1614. Sicuts for Riries, O. Lodder, Kingston-on- 
Thames. 
1615. Hoistina Buckets, A. G. Brookes.—( Rawson and 
Morrison Manufacturing Company, United States.) 
1616. AUTOMATICALLY VARYING FLow of Liguip, H. 
Robinson, London. 

1617. Cups, J. N. Masters, London. 

1618. Dumuy Watcues, A. E. Andrews, London. 

1619. Makinc BooKBINDERs’ Cases, J. 8. Hudson, 
London. 

1620. Borries, R. E. Wickes, London. 

1621. SeELr-iGniTine Cicars, J. 8S. Morris.—(C. Thomas, 
Germany.) 

THERMOMETERS for ALARMS, A. E. Moore, 
London. 

1623, ScHackLes, R. D. Harris and D. W. Lewis, 
London. 

1624. Dorrinc Macuings, J. E. Tichon and H. 8. Foster, 


mdon. 
1625. Horses’ Cottars, F, Maussner and A. J, Gordan, 


mdon. 
1626. HorsgsHogs, J. Hirsch, aaa 
1627. Naizs, W. Dick, G 
1628. Box- NAILING MACHINES, : Doig, London. 
1629. PieasurE Rattways, L. A. Carpenter and 8, 
ahony, London. 
1630. Corsets, M. Ctirten, London. 
1631. RatTrap, K. Wahl, London. 
1632. Book Mark Supports, F, Ernst and O. Nowka, 
London. 
1633. Barsers’ Cuairs, H. Wissbrock, London. 
1634. Water Gavces, B. Stehling, London. 
1635. Ink, P. Squire, London. 
1636. SELF-aDJUSTING DrivinG PuL.Ey, R. W. Craigie, 
London. 
1637. MANUFACTURING Sprrit, R, C. Scott, London. 
1638. Jomnts, C. La Dow, London. 
1639. LINK-WELDING Macuines, W. Scrimgeour, jun., 
London. 
1640. DEvELoPpiInc PHotoGcRapPuHic Pates, 8. G. Livett, 
East Ham, Essex. 
1641. Rotter ATTACHMENT for CuHarrs, I. M. Clark, 
London. 
1642. Layinc RaiLway PERMANENT Way, F. B, Hewitt, 
ndon. 
1643, Tires, M. E. Brooke, London. 
1644. Tires, A. Bondurand, London. 
1645. Syrince Nozzie, R. H. Bishop and W. Down, 
London. 
1646. Batt Pick-up, J. B. Hole and G. F. Bristow, 
jun., Hull. 
1647, Mecuanism for Veuicies, F. W. Hayward, R. C. 
Fox, and E. Wilkinson, Norwich. 
1648, CENTRAL TRANSVERSE GRADATION RUL zg, G. C. 
Smith, London. 
1649. Boor Paste, H. H. Lake.—(B. Erickson, T. F. 
Lane, and W. A. ee United States.) 
as a A Magnier and P, A. Brangier, 
1651, SureicaL G. C. J. Werbe, 
London. 
1652. Feep RecutaTor for Sream GENERATORS, W. 
Schumann, London. 
1653, — Racseransand Inpicators, H. 8, Hallwood, 


APPLIANCES, 


1654. Pnccany Potze Connections and Covers for 
2 am J. W. Blakey and E. Deighton, Brad- 


1655, APPARATUS for TRANSMITTING Power, W. Kneen, 


on. 

1656. SypHon Trap for Waste Water Pipss, J. D. 
Counet, London. 

1657. SMOKE-ELIMINATING ApPaRATus, C. A. Davey, 
London. 

1658. SELF-oPENING and CLosinac Boxes, J, Braham, 
London, 





1659. Hince Joints for UMpre.ia Rips, 8, 8. Fretz, 


ndon. 
1660. Couptines for Raitway Veuicies, F, Kohn, 


mdon. 

1661. Process for PreseRvING Ecus, C. Aufsberg, 
London. 

1662. STEP-BEARING 
Sattler, London. 

1663, AvromaTic Piano PLayers, F. C. White, Liver- 


for SELF-ACTING Spinpies, E, R. 


200! 

16b4, Suction Vatves, W. P. Thompson.—(0. Hf. Caatle, 
Tnited States.) 

1665, AUTOMATIC 
Liverpool. 

1666, Borrie Stoppers, F, Lutze, Liverpool. 

1667. Matcu Sargs, 8. D. Loc ke and M. PMcVoy, jun., 
London. 

1668. Feepinc Borris, R. J. Reuter and A. B. V, 
Taffs, London. 

1669. Ferpine Borrie Teats, 
V. Taffs, London. 

1670. Apparatus for Sprayinc Paint, R. W. Bird, 
London. 

1671. Hot-warer Baas, H. H. Lake.—{M. S. Williams, 
United States.) 

1672. Device for Lactne Boots, W. Freck, London. 


Wricuine Macnine, J, F. Clarke, 


R. J. Reuter and A. B. 


1673. BuTTon-HOLE SEWING Macuines, H, F,, Ainley, 
London, 
1674. Device for Seatina Vessets, J. B, Reiner, 


London, 

1675, Sparkina Piva for Motors, A. J. Boult.—(P. 
Martin, France.) 

1676, Castina Macainek for Meta Batts, D, Carnegie, 


London. 

1677. Apparatys for TABLE Tennis, T. A. Dumbell, 
London. 

1678. Rautway Tracks, G. C. Marks.—(@. Meader, 


United States.) 

1679. CALCULATING 
Duffek, London. 

1680, Skrrt Grip, R. H. Dickinson, London. 

1681. Pier Cutrers, G. Mitchell, London. 

1682. Sme_tina FurNacks, G. Mitchell, London. 

1683, HaRNEss ATTACHMENT for VEHICLES, J. C. Joyce, 
London. 

1684. ELEctric 
London. 

1685. Houper for Newspapers, H. Stark, London. 

1686. Funneis, L. Dietenhéfer and A. Holzinger, 
London. 

1687. Encrosinc Topacco in Wrappers, W. 

mdon. 

1688. ELECTROLYTIC SEPARATION of Zinc, H. Paweck, 
London. 

1689, Drum Barts, J. Jaques, London. 

1690. Puncutne Rearsters, C rst, London. 

1691. Device for the Usk of Smoxers, C. Dreyfus, 


Apparatus, C. H. Ristie and A. 


AccumuLatTors, E. W. Jungner, 


Ross, 


mdon. 

1692. ProrectinG Matcues from Lamp, R. D. Thomas, 
London. 

1693. REVERSIBLE Seats, M. Fidler, London. 

1694. Workman's Time CuEeckers, J. Corbett, 
Phillips, and A. H. Fessenden, London. 

1695. EXPLosIvE Enarngs, J. Walrath, London. 

1696. Empiems for Apvertisinc, G. A. Purslow, 
London. 

1697. Srove-pipe Dampers, E. 
City, Missouri, U.S.A, 


22nd January, 1902. 
TuRN-ovEeR Seats, W. Naylor, 


W. Kemmish, jun., 


W. G. 


N. La Veine, Kansas 


1698. AUTOMATIC 


iton, 

1699. Hopper for Tramways, 
Southampton. 

1700. Quantity Tester for Breer Taps, E. A. Ellett, 
London. 

1701. OurpooR Seats, E. and W. P. Tilston, Man- 
chester. 

1702. Gotr Batts, A. Morison, Glasgow. 

1703. Motors, 8. J. Williamson, Liverpool. 

1704, Printinc Macuines, J. Kealey, Stockton-on- 


Tees. 

1705. Fork Crowns for Cycies, C. T. B. Sangster, 
Birmingham 

1706, CycLe BRAKE Mecuanism, C. T. B. Sangster, 
Birmingham. 

1707. Cowis for Cuimygy SHart Tops, A. Ashworth, 
Manchester. 

1708. Fasteners for Drivina Betts, J. Beeley, Man- 
chester. 

17 a nc -casks for Goons in Packets, D, McEwan, 


1710. Sonciketiniens Macurines, T. Miller, John- 
stone, Renfrewsh: 

1711, Marrress Sack and Pittow, R. K. Martin, 
Edinburgh. 

1712. Automatic Door Ciosers, J. Bewick, Man- 


chester. 

i “MEASURING APPARATUS, H. W. Pearson, 

1714. ConTRoLiine DiscHarce from Hose Piprs, H. 

. Pearson, Bristo 

1715. TABLE-TENNIS Bats, C. T. and C. H. 
F. Cooper, Birmingham. 

1716. TuBE-ForGING Macainery, B. 
Liverpool. 


Powell and 


F. McTear, 


1717. Car Seats, H. McIntyre, Glasg: 

1718, AUTOMATIC Macurng, A, ian a C. H. Muller, 
Ipswich. 

1719. INTERNAL CompusTION ENGINES, J. Southall, 
Worcester. 


1720. Lirtrsa Gates, A. and J. Main and Co., Limited. 
J. A. Main, India.) 
1721. Domestic Cooxina Rances, J. Parker, jun., 


Ww. 

1722. Two-spreD Gear for Motor TricyciEs, A. 
Bryan, A. R. Timson, C. W. Bullock, and C, 8. 
Barber, Leicester. 

1723. Crotcues, W. Mitchell, Bradford. 

1724. —- Rvas, T. A. Holroyd and A, Ainley, 


1725, iene, L. 8. Bush, Ceenew. 
1726. Pumps, R. Richardson, G ony 
. and C, Gradwell, Man- 


1727. TRAMCAR Seats, W. J. 
chester. 

1728. Doors of Rattway Carriacss, H. Wilkinson, 
Manchester. 

1729, CisterNs, M. J. Adams, Leeds. 

1730. CONE-TENTERING Braces, J. T. Holderness, 
Dukinfield. 

so gage Time Suvutrers, A. A. Marsh, 

ae Deivina Gear, W. H. and F. Lewis, 

1733. TramcaR Seat Protector, A, Badrian, Man- 
chester. 

1734. InstrRuMENTs having BiFuLaR Suspensions, 

Crompton and Co., Limited, and W. A. Price, 
Chelmsford. 

1735, ELectricaL Instruments, Crompton and Co., 
Limited, and W. A. Price, Chelmsfo: 

1736, CONTROLLER Boxes, he Phillips, St. Louis, Mo., 
United States. 

1737. Sweatina Rope, A. Phillips, St. Louis, Mo., 
United States. 

1738. Strippers for Carpina Enainxes, J. Downey, 


Burnley. 

1739. Construction of Pir W. Sells, 
London. 

1740, "Prave.tase Rua, E. M. Chapman, Longton, 
1741. Typewriters, G. R. Bayley and T. H. Ellis, 


DIsHEs, 


verpool. 
1742. Generators for Gases, S. G. Watson, Bir- 


m m. 

1743, Cueck Straps for Weavina Looms, J, Capstick, 
London. 

1744. Motor-startTinc Rugostats, A. Townsend, 
London. 

1745. Rattway Cars, The Metropolitan District 
Electric Traction Company, Limited.—(C. 7. Yerkes, 
United States.) 

1746, Rattway Foo-stonatuine, F. E. Applegate, 
Wealdstone, Middlesex, 





1747. Garrers, H. E. E. Philipps, London. 

1748. IcE-MAKING APPARATUS, . Puplett, London. 

1749. Savery Vatve, J. C. Smith and D. P. MeNiven, 
London. 

1750. Rotary Enaings, W. Hudson.—(J. Penso and ¢, 
D. Lasigonis, Asia Aaya 

1751. Bixpinc Pavers and Documents, W. B. Benns, 
London. 

1752. DecoraTiINnG ARTICLES, W. Rich, London. 

1753, Sientina Device, A, Reichwald.—(F. Krupp, 
Germany.) 


1754. Brouse and Sxirr Howper, J. S. Lafrent, 
London. ' 

1755, iad Macuines, J. W. Skinner, 
London 

1756, Saas, Hobbies Limited and H. Jewson, 
London. 

1757. Corrins, A. Moser, London. 


1758, Sam, Salinen-Direction Liineburg/and O. Sachse, 


Londo 

1759, Pan for Brake Buiocks, J. Stephens, Staines, 
Middlesex. 

1760, CHANGE-sPEED Gear, J. Todd, Lo 

1761, Writina Taser, C. Mendthal a i. ” Glaubitz, 
London. 

1762, AvTomoBILEs, 8. H. Short, London. 

1763, INTERNAL ComBUSTION ENarngs, 8. H. Short, 
London. 

1764. INTERNAL ComBustTION Enatnes, A. T. Swaine, 
London. 

1765, Startinc Swircu, A. Soames and W. Langdon. 
Davies, London. 

1766. Arc Lamps, C. D. Abel.—(Siemens and Halsky 
Aktien Gesellachast, Germany.) 

1767. Varyina the Sprep of Morors, A. G. Bloxam. 
(Coufiinkal et aex Fils, France.) 

1768. Bet Pusues, C. H. Burt, London. 

1769. WaisTBE.ts, H. Vollmer, ‘Manchester. 

1770. Treatinc Corron Szxp, The Cotton Seed Com- 
pany, Limited, and J. C. W. Stanley, London. 

1771. Excine Water-cootine Device, M. A. Eudelin, 
London. 

1772. Tecepuone Systems, E. P. Baird, London. 

1773. Mitk Strainer, C. A, Dunn, London. 

1774. IncanpescentT Gas Lamps, W. Schaefer, 
London. 

1775. Expiosion Motors, H. A. Bertheau, London. 

1776. Fixrna TELESCOPES to GuNs, Watson, 
London. 

1777. Gas Propucers, J. Dymond, London, 

1778. Mareu-Box, E, Rusmont, London. 

1779. Cranes, W. Oswald, London. 

1780, TRANSMITTING ELECTRICAL 
Braunerhjelm, London. 





Waves, ©. G. 6, 


781. Maxine OrE Briqvetres, W. R. Ormand) 
Liverpool. 

1782. FEED-wATER Heaters, W. P. Thompson.—(—. 
Foscari and N. Ceriani, Italy.) 

1788. Savsack Maxine, W. Page and E. Dobson, 
Liverpool. 

1784. Lusricatine, G. E. Lloyd, London. 

1785. ARRESTING PassacE of Liquips, G. FE. Lloyd, 


London. 
1786. GrasPInc Bopiks, 
Cutler, London. 


A. L. Dunphy and &. b. 


1787. Fitter Packine, H. Ustyanowski and W. 
Sobolewski, London. 

1788. Meat PRESERVING, H. von Rom, London. 

1789. Propuction of IxDIGo, J. Y. Johnson.—(7). 


Badiache Anilin and Soda Fabrik, Germany.) 

1790, Satts, W. B. and A. Bishop and F, W. Passmore, 
London. 

1791. Hors, G. W. Shailer and A. Burges, London. 

1792. Porirytne Svaar Jvtces, A. Nodon and J. 
Piettre, London, 








SELECTED AMERICAN PATENTS. 


From the United Statea Pateat-office Oficial Gazette, 





681,212. Cart SHover. anp Scraper, A. Gehring’, 
Philadelphia, Pa,—Filed December 27th, 1900. 
Claim.—In an apparatus of the character described, 
two traction wheels secured to a common axle, 4 
shovel or scraper pivoted upon said axle, sprocket 
wheels secured upon said axle, an extension extend- 
ing upward and forward from the sides of the shovel 
or scraper, sprocket wheels journalled in the forward 





end of said extension, continuous link belts adapted 
to around the first and last-named sprocket 
wheels, buckets adapted to be carried by said link 
belts, a vehicle adapted to be secured to said shovel, 
the rear end of said vehicle adapted to lie beneath the 
end of the forwardly-extending extension, handles 
secured to the rear end of the shovel, substantially as 
and for the purpose specified. 


681,726. ConpENsina Apparatvs, P. om Fives: 
e, France.— Filed September 23rd. 

Claim. vi a condenser of the class A the 
combination Mp a —_ pnd pr a bono tank, 
of a pair of oppositely - arra converging anc 
diverging plates between said chamber and tank, 





inclined perforations in said plates, means for leading 
water under pressure between the plates into the 
tank, and means for leading steam into said chamber, 
substantially as and for the purpose set forth. 
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REFORM IN MATHEMATICAL EDUCATION, 
By Rosert H, SMitH. 


In the phrase “ Dear Old England ” the word “ old” 
indicates quite as much affection as does the word 
“dear.” The Chinaman thinks we are young, and 
attributes most of our vices to extreme youthfulness. 
But now that we have succeeded in edging into the 
twentieth century, which is about the fiftieth from the 
Chinaman’s point of view, and about the five-millionth 
from the geologist’s jumping-off platform, we in Eng- 
land have quite suddenly become convinced that we 
are really getting old, and that we must wake up from 
a“ Rip Van Winkle ” slumber in order to avoid Chinese 
decrepitude and rottenness. Professor John Perry’s 
gallant crusade against orthodox mathematical method 
is one of the signs of these times. He began this 
particular crusade from the presidential chair of the 
Institution of Electrical Engineers fifteen months ago 
in the old century. Last summer he organised his 
second campaign at the meeting of the British Asso- 
ciation in Glasgow, and now he has just published a 
record of the debate he initiated on that occasion. To 
all who are in doubt upon the merits of the question, 
and especially to those who wish to learn the present 
state of opinion among the best men who have to use 
their mathematical knowledge practically, this little book 
will afford most interesting and instructive reading. The | 
general text for the discussion was the “ Syllabus of | 
a Course of Elementary Mathematics,’ drawn up by | 
Professor Perry, and issued some time ago by the 
Science and Art Department. This syllabus is de- 
cidedly more suggestive and elliptical than definite 
and systematic; but, being so, it served very well 
as basis for a British Association debate, the essential 
features of which are always indefiniteness and incon- | 
clusiveness. Such talk always acts as a useful, erratic 
leaven. Besides, a fundamental characteristic of the 
plan advocated by Professor Perry is his protest against 
adherence to any one logical sequence in the study, or, 
perhaps, rather the elementary study, of any science. 
[ have often illustrated this plan of study by reference | 
to Robert Browning’s poems. I used to be ardently | 
fond of reading Robert Browning, and also of solving 
intricate mathematical and geometrical puzzles. My 
method of understanding one of the poems was to read it 
first forwards, then a second time backwards, and, thirdly, 
divergently from the middle backwards and forwards. 
The third reading procured as full understanding as might 
be fairly aimed at by ordinary mortal intellect, and at 
the same time the purest esthetic delight. I always 
held that the impossibility of understanding it by any 
other method than this proved Browning's title to 
supreme poetic excellence. In the same way Professor 
Perry looks upon any science—that is, any portion of the 
knowledge of Nature—as a cognate whole, one and indi- 
visible, without beginning and without end recognisable 
by the human faculties. Its parts hang together according 
to the immutable laws of Nature, and there is neither 
forwards nor backwards in the essence of the control 
expressed by these laws. The human mind can begin to 
learn the facts at any one point, or successively at many 
points, of the concatenation of phenomena, a phenomenon 
being one portion of the whole revealed to the student's 
perception at any one time. When the learner’s mind 
has discovered the true way in which two parts hang 
together, he calls this a natural Jaw. When, by pro- 
longed study, perhaps through many generations in the 
hereditary mind, he becomes very familiar with some of 
these laws, he calls them self-evident and axiomatic ; and 
after his brain has been steeped so long in these notions 
that he has lost the power of conceiving the bare pos- 
sibility of anything different, he calls them the laws of 
Logie. 

That they are self-evident means that they have 
become so to the human mind through long practice of 
that mind, practice rendering their recognition so easy 
that it is performed unconsciously and without effort. 
The axiomatic characteristic is a characteristic and an 
attribute of the observing and analysing mind, not of the 
natural relations themselves in their existence external 
to this mind. Similarly the logical nature of some 
scientific laws appertains altogether to the human per- 
ception of certain sets of external fact. There is no 
logicality in the external facts themselves, or in their 
relations among themselves. To attribute logicality to 
the external facts or to their external relations would be 
an anthropomorphic absurdity. 

The worst danger of these easy mental faculties—very 
useful because they are easy—arises from the inability of 
the human brain to recognise the sequence of external 
phenomena except in one direction only at any one 
instant of time—that is, by one mental action. If you 
feel pain after dinner, it is easy to recognise that you have 
eaten too much plum-pudding or drunk too much sour 
chablis ; but it is not so easy to observe—or, at least, you 
cannot be expected to do so at the same time—that if 
you ask for more pudding you will be ill later on. Some- 
times the perception of the reverse may come so quickly 
after that of the direct, that the two almost appear 
simultaneous; and there are very many gradations of 





| faculty of mechanical perception. 





rapidity in the one idea following the other. For instance, 
most people will admit that they think of New York | 
being west of London and of London being east of New | 
York only at different times and for different purposes; | 
but, looking across Trafalgar-square from the National | 
Gallery, most people will be tempted to assert that their | 
recognition of the Lions being to the right of Morley’s | 
Hotel and of Morley’s Hotel being to the left of the Lions | 
is one and the same instantaneous perception. 

At the other extreme of the scale the perception of a | 
phenomenon in one direction is extremely easy, while | 
that of the same thing in the opposite direction is so | 
difficult, because so unfamiliar, that it is impossible to 
very many people. For example, when one travels from 
London to Manchester it is easy to recognise that the 
train is running northwards over the earth’s surface, but 


few people will be found willing or able to admit that the 
earth’s surface is moving southwards under the train. 
Yet the two perceptions are only two opposite mental 
attitudes towards one and the same external phenomenon. 
To prove that, if one angle of a triangle is 90 deg., then 
the square of its hypotenuse has the same area as the 
sum of the squares of the two sides, may be easy to 
certain people ; but to prove the converse, that the angle 
is 90 deg. if this relation exists between the three sides, 
may seem difficult, or at any rate a totally different pro- 
position. The two converse propositions are really only 
two different methods of getting a mental conception of 
one and the same geometrical relation. Simple facts may 
be analysed from complex ones, as surely as complex are 
deduced constructively from simple. 

The relativity of all motion is one of the ideas most 
difficult to plant in the prejudiced minds of mechanical 
students. Why? Because the older, and even some of 
the newer, text-books carefully define first what they call 
“absolute” motion and then explain “relative ’ motion, 
indicating clearly, at least by suggestion, that “ absolute ” 
motion is the “real” thing, while “ relative ” motion is a 
clever and ingenious device invented by modern teachers 
—Jjust as they might invent a new algebraic notation— 
for the purpose of making the proofs of kinematic 
problems easier tounderstand. Through generations the 
human mind has soaked in this legendary delusion that 
there really exists this thing called absolute motion— 
which, indeed, is a pure creation of the intellectual 
imagination unassisted by reference to facts—while, 


| according to the legend, relative motion is an artificial 


product of scientific analysis. The fact thatthe only real 
existent motion is relative motion is hardly ever men- 
tioned in the text-books, and is thus made very difficult 
to teach. If it were made instinctively familiar to every 
student's mind, this would mean a great advance in the 
Relative motion is 
explained in the text-books, but in a one-sided fashion ; 
no attention is called to the essential fact of the duality 
of all motion, each relative motion being the one-half 
inseparably co-existing with the equal, opposite, and 
simultaneous other half of the complete thing. In the 
same way, each force is one half of a stress inseparably 
co-existing with the other equal and opposite force. But 
the greatest misfortune is that we try to teach these 
things theoretically instead of taking our pupils in a train 
running alongside another train whose velocity along the 
rails is sometimes a little greater and sometimes a little 
slower, or running them up and down a mine shaft in a 
winding cage. An ounce of practice in these ways will 
make them recognise more of the truth about velocities 
and accelerations than a pound of theoretical explana- 
tion unassisted by such physical demonstration. It is 
want of practice in this knowledge that causes the brain 
to become giddy so soon as it is at any time led out of 
the ruts of its familiar experience. 

Professor John Perry's first proposition is that there is 
no superior merit in one over the opposite or converse 
direction of logical reasoning, and no superior merit in one 
link of the chain over any other link. All the links are 
equally natural facts, and any one of them will serve 
equally well as the origin from which the rest of the 
chain, its two parts stretching in either way from this 
origin, may be logically or, at least, scientifically traced. 
The knowledge of the starting point as an external fact 
of Nature can only be obtained by direct experience and 
observation. Such direct discovery is equally legitimate 
and desirable at all points of the chain, and it is scholastic 
prejudice alone that makes it appear that the only correct 
method of getting knowledge of link G,is by logical 
reasoning from link A in the direction ABC... G. The 
careful study of the whole chain backwards and forwards is 
of the greatest value as intellectual training, and is emi- 
nently useful for extending our investigations into stretches 
where we have not yet found means or opportunity for 
direct observation; but to maintain that the knowledge 
of various parts of it which we may be able to get by 
other means than complete tracing from the orthodox 
origin A is bad and undesirable knowledge, is scholasticism 
run mad and divorced from the real industrial, intellec- 
tual, and moral activities of the living people. 

We now come to Professor Perry’s second main propo- 
sition. And here I must beg readers to observe that all 
this is my own exposition of what Professor Perry’s 
position is, or what, in my opinion, it ought to be. I have 
not talked to him on this subject for many years, and I 
do not know in detail what his ideas are just at present. 
In especial it is very possible—or probable—that he 
might repudiate the legitimacy or aptness of my illustra- 
tions and similes. His present crusade is new, and many 
of us wish him God-speed in it. His theme is not new 
with him, nor with very many others. He tells us he 
enunciated the same views as long ago as 1880. I 
publicly advocated the same principles even earlier than 
that. Much of the modern German and Italian practice 
in mathematical training has followed what is in essence 
the same lines. In fact, the whole of modern geometry, 
and in particular the development of graphic methods of 
calculation in statics and other regions of science, has 


| resulted from the growth of these broader and more 


liberal conceptions of scientific learning. No one feeling 
inclined to adopt them now for the first time need be 
afraid of having to stand out in the cold. In England 
almost alone has there been solid refusal to budge with 
the times on the part of our University mathematical 
examiners and public school head masters. They have 
stuck to the literal inspiration of their Euclid, and by 
their influential stolidity have retarded for more than a 
full generation the intellectual development of the British 
race. 

The second main proposition of the reform movement 
is that mathematics is on a par with the other sciences 
as to its sources of information. It, also, derives its 
knowledge of truth from observation and experiment in 
the outside world of natural fact. Of course, our own 
brains are part of this natural world, and its perceptions 
and reasonings are natural phenomena. Therefore it is 





easy to make sarcastic but shallow comments upon these 
frequent references to “ outside” and “ external” pheno- 
mena as the true sources of knowledge. It is easy to 
ask why we may not find truth as surely by the study of 
our own brain functions, which are natural, as by the 
study of external activities. The special difficulties of 
utilising the former alone are overlooked. Brain action 
is interaction between the brain and external things; 
it is duplex like all other natural action; it is a stress 
composed of two equal and opposite forces; and while 
each stress lasts, it is of the essence of our constitution 
that we are conscious of only the one-half of the mutual 
interaction. More correctly stated, perhaps, conscious- 
ness is this one-half of the interaction; it is one of the 
two simultaneous and inseparable active forces consti- 
tuting this stress. Thus each of us is unable to contem- 
plate the whole phenomenon except in its operation in 
other people and sometimes in our own past or future 
selves. We can watch the interaction between a frisky 
cow on a common, a lady’s brain, and her parasol; but 
the lady herself is only conscious of the cow and of the 
parasol. I have a fully conscious impression due to the 
light streaming from this written page to the retina of 
my eyes, and its energy transmitted thence by the ocular 
nerves to my brain. But of the other half of this stress 
action, the invisible imprint of the image of my eyes 
upon the paper, I am not conscious, and cannot be so at 
the moment. I can be conscious of the existence of that 
image when I look in a mirror, but only because, in this 
case, the image throws light back on my eyes, this being 
again the one-half of a new stress action, the other half 
of which still remains unperceived. It is because of this 
impossibility of perceiving more than the one-half of our 
own brain action,except by reference to past events—and 
even thus it is difficult because of the half unperceived 
at the time not being stored in the memory—that the 
ratiocinative method of searching for truth is dangerous 
and risky. Itis because “pure” mathematicians indulge 
so largely in this method that they so frequently make 
mistakes, and are such risky guides for practical people. 

In all science, in mathematics just as much as in any 
other, we derive all our true knowledge, our insight, our 
inspiration, from the study of concrete nature. It is by 
analysis of such knowledge of the concrete that we create 
abstractions. The abstract is a useful part of theory; it 
is one of our methods of understanding the relations of 
things. But we should never forget that itis the creation 
of our own brain action which brings it into existence for 
our own intellectual convenience. Many of this and the 
passing generations have been trained and fed upon the 
abstract, and their frequent difficulty is to get back from 
the abstract to a knowledge of the concrete. . We wish to 
change all that, because we recognise the concrete as the 
bottom rock of all scientific foundation ; we wish all our 
children to follow the more natural and safer plan of 
getting hold of concrete knowledge first, and, only later 
on, building upon this the noble and infinitely useful 
structure of abstract theory. Such building, however, is 
in many stages; some of it simple and elementary, some 
of it complex and difficult. The framing of the abstract 
structure may start not long after the first beginnings of 
concrete knowledge, and may proceed pari passu with 
the gain of this knowledge. 

In geometry surfaces and lines are abstractions; our 
concrete geometrical knowledge is of volumes. Asurface 
is only the division between two volumes, and a line the 
division between two surfaces. A surface has no exist- 
ence apart from the volumes it lies between; it is 
inseparable from these volumes. Geometrical teaching 
should begin with volumes, proceed from them to sur- 
faces, and thence to lines, the exact reverse of the 
orthodox method, which is wholly artificial and irrational. 
The inversion of orthodox mathematical methods from 
the natural and safe to the artificial and uncanny is re- 
sponsible for the dislike and suspicion that is so common 
of mathematical processes and mathematical results. But 
this does not mean that the study of surfaces and of lines 
should be wholly postponed until all the difficulties of 
volumetric geometry have been mastered. It only means 
that the easy, natural, and fundamental ideas of volume 
should be taken as the origin from which superficial and 
linear ideas are derived. 

The whole of mathematical knowledge is based upon 
experimental observation of the relations and actions 
between outside things. There are no mathematical 


axiomata which have any other sort of derivation. They 
are all simply notes of outside physical facts. One can 
note a complex fact as well as a simple one. There is 


more to note about it, and the note is apt to be more 
incomplete if it pretend to be a full description. It is 
also more difficult to trace out the full relations of a 
complex phenomenon to other facts. But it is as legiti- 
mate to get information by making notes about complex 
things as by observing simple things. It is as legitimate, 
from the logical and scientific point of view, to cultivate 
acquaintance with geometrical facts by looking at curves 
and solid bodies as by looking at straight lines and flat 
figures. It has the advantage of leading you more 
quickly and surely to an understanding of the real heart 
of the matter. It is not legitimate to try to prove new 
properties of straight lines by looking at lines drawn ona 
blackboard purposely crooked and wavy in order 
to prevent the unfortunate schoolboy falling into 
the supposed delusion that the theoretical properties of 
straight lines depend upon their being physically straight. 
It is legitimate to note the peculiarities of irregular 
curves drawn on paper from experimental or statistical 
data even before completing—even, if you like, before 
beginning—the study of all the properties of the circle. 
It is legitimate to find out the relations between ellipses 
and circles before knowing everything about the circle. 
It is not legitimate to deduce properties of the circle by 
reasoning about an egg-shaped oval drawn by an unsteady 
hand and a squint eye. 

The third main proposition upon which the newer 
teaching is based is this, that you cannot study profitably 
or safely the relations between different things before 
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you know a good deal about the things in themselves, | got laughed at for our futile pains. Our pains were futile 


and cannot weave a multitude of these relations into a because they only led to results with which we were 
universal theory before you feel sure of the correctness of | 


your acquaintance both with the things and with their | 
separate detail relations. 
is the skilful piecing together into one harmonious 
whole of a more or less long series of detached detail | 
facts and relations, the truth of each of which has been | 
previously ascertained independently of theory. Our new | 
educational ideas condemn altogether the use of theory | 
for the purpose of proving to students still in the elemen- 
tary stages of training the truth of phenomena, whether | 
these be the physical manifestations of electricity or the | 
trigonometrical properties of flat figures. The uses of | 
good theory are many, but this use is not legitimate. In | 
training the mind to knowledge and to reason, the | 
phenomena must be known as true first, and the | 


relations between these must be used to prove | 
the theories. This last is the second stage in 
rationally arranged education, and it is in it} 


that knowledge of logical concatenation and power 
of logical reasoning is developed. The ratio of the! 
circumference to the diameter of a circle is a physical | 
fact which no amount of logic can prove. It can be 
ascertained with more or less accuracy by direct measure- | 
ment by various methods. Its relation to other trigono- 
metrical measurements can be explained by theory. No | 
theory is with propriety believed in unless it be proved | 
from facts obtained by non-theoretical methods. If 
approached in this way, the study of theory is the finest | 
possible intellectual and moral training; it sharpens and 
makes more penetrating the mental powers of observa- | 
tion and reasoning, and it is the revelation to the mind 
and soul of the law, order, and discipline that guides the 
universe. Its more direct and immediate, but less im- 
portant, usefulness lies in the ability it confers to extend 
the traces of law in directions not previously explored by 
human observation, and thus to discover to human know- 
ledge hitherto unknown things, and supply to human use 
“inventions” previously neglected. ‘“ Inventions” is 
quite the proper word—it means things found out, not, 
things newly brought into existence. 
frequently combinations that are new so far as human | 
experience goes. 
Theory, thus obtained from experience and when well | 
established, reacts on practice, systematising it and 
freeing it from errors due to misunderstanding. This 
can be clearly seen in the perfecting of the art of | 
language. Grammar is the theory of language. No good 
modern language-teachers now teach grammar except 
after building a solid base for it as superstructure upon a 
familiar acquaintance with a fairly large vocabulary and 
phraseology. Butthe established grammar of a language 
is an instrument that has throughout ages been actively 
employed in regularising and refining both the spoken 
and written forms of the language. The theory of 
electrical engineering has done an immense deal towards | 
the improvement of electrical practice. Unfortunately, | 
the days in which the theory of mechanics has operated | 
beneficially upon mechanical practice seem some dis- 
tance behind us. We should hope for their speedy | 





Theory, properly understood, | 


|eurrent is a closed circuit, and so is every magnetic 


| engineers 


They are, however, | 


| microscopically minute in atomic and molecular energies. 


| surface, and is jointed to itself in an endless loop. 


| if logical reasoning means the tracing out of the sequen- 
| tial relations between 


well acquainted at the outset. @Q.C.I.—Quod cognitum 
ab initio. Our object being to find out new results, 
clearly our time was wasted, and we felt how silly our 
efforts must have been. But, except in that we missed 
our professed aim, perhaps the process was not so 
entirely absurd as it seemed. Perhaps all reasoning, if 
only carried far enough and kept true enough to fact, 
must finally result in a re-arrival at the starting point. 
As above pointed out, rational theory is the recognition 
of the true sequence of natural phenomena, and the 
reasoning may proceed in one or in the opposite direction 
along the sequential chain. If we have already gained 
knowledge of a certain length of the chain, we may 
succeed in exploring a little further so as to find a “new” 
link—that is, a link previously unknown to us. But the 
best scientists are never so foolish as to think that this 
new front-post is the real end of the chain. Where will 
it lead to when we eventually find ourselves able to 
travel along its whole length? To my mind the answer 
is clear. This reasoning is simply searching out the 
course of a natural stream of biological or physical 
events. So far as physical events go, we know—or, at 
least, we are convinced—that they all run in re-entrant 
circuits. The planets run in re-entrant paths round the 
sun. No stream of water substance—steam, water, ice— 
has either beginning or end; it reaches from the 
clouds to the earth’s solid surface, thence to the ocean, 
and then back to the clouds again. Every electric 


flux. It was Professor Fleeming Jenkin who first 
brought forcibly and definitely before the minds of 





the fact that every mechanical action 
runs through and round a re-entrant path, a path that 
in most of our machines and structures is very devious 
and intricate: but the circuit is always completed with 
unerring accuracy. All the physical actions we see are 
but parts of many vortices, sometimes fairly simple in 
form, usually too intricate for us to follow round com- 
pletely ; sometimes of small size, as in the whirlpool in 
a stream, or in the wave created by a passing ship ; some- 
times gigantic, as in atmospheric cyclones; and, again, 


Every geometrical surface wraps round a definite volume 
and folds back upon itself ; every line surrounds a definite 
Flat 
surfaces and straight lines stretching to infinity are no | 
more than the non-existent vapourings of the introspec- | 
tive and diseased imagination of the mathematical | 





schoolman. They have no being under the free arch of 
heaven. If all phenomena run in re-entrant circuits, and 


the parts of such circuits, 
how can logic itself be anything else than re-entrant ? 
How can it avoid leading back to the starting point 
if only carried far enough? In our schoolboy 
failures we only doubled back to the starting point 
too early, the true game being not to make a short run of 
it, but to sweep out on a range so wide and long that our 
human powers do not give us strength to get round the 


return. The probable reason for this feeble influence | full course. The important practical deduction is that in 
upon practice is that mechanical theory has long since | reality the completed chain of reasoning has neither 
been stereotyped; it has got into the fatal clutches of | beginning nor end; the learner may, with equal legiti- 
the schoolmen, who have made it a subject of examination | macy and propriety, step into the ring at any point he 
and inquisition, just as Confucian analects are abused in | finds most convenient, as determined by his own personal 
China, and have thereby stamped out of it every throb | experience. It may be easier to come in by the gate 


of life and thus also every spark of ability to advance 
with the times. It lags so far behind the vigorous living 


practice of the workshops that a very long leeway must | 


be made up before it can pretend to the proud position 
of guide and leader in the advance of knowledge. 
Another possible reason is that perhaps not a little of it 
may be mere formal logic-chopping of the nature of 
nonsense-rhymes, very charming so long as one does not 
get sick-tired of it, but not intended for serious use. 

The theories of Geometry and of the Continuous 


Calculus are in similar plight, so far as English school | 
and college teaching is concerned. The peculiarity here | 


is that the teachers have not got the excuse that the 
theories themselves have not been advanced abreast of 
the new needs and the new knowledge of the times. 


They are living theories, worked at, cherished, husbanded | 


by many of the finest intellects on both sides of the 
Atlantic, both north and south—men who are fully 
acquainted with the most modern knowledge and with 
the most modern requirements of practical activity. 
But to all this English university and public school 
authorities oppose a dull and dogged front of leaden 
immovability, and condemn the masses of our youth to 
the mathematical futilities of the primeval ancients. As 
Professor Perry says, our greatest source of pride in 
these youthful masses lies in their refusal to digest the 


mathematical stuffing with which they are crammed, and | 
in their gay and rapid shedding of it as of rainwater from | 


a duck’s back. Here the metaphor has become more 
mixed than Professor Perry is responsible for, but the 
spirit of all genuine teachers of engineering is the same ; 
we all fret impatiently for the removal of this mind- 
killing incubus, and would all gladly sell our lives in the 
service of a revolt that would annihilate the immobile 
educational authorities and commit their examination 
syllabi and their text-books to the flames. It should be 
remembered, however, that Professor Perry has now 
become himself an educational authority, and that his 
syllabus has been tentatively distributed by the Science 
and Art Department, and this remembrance should 
temper our indignation with a milder ray of hope. 

I will be bold enough to go one step further in sug- 
gesting the essential nature of our human reasoning, 
mathematical and logical; but here I must again point 
out that these are my own ideas only, and that they are 
neither paraphrased nor derived from Professor Perry, 
who may quite likely disagree from them. We all re- 


member how in the days of our boyhood—and later— 
when we tried our hands at original mathematical investi- | 
gation, we found ourselves “arguing in a circle,” and 


|used by most other people, but it is not logically or 
| scientifically necessary to do so, and the more gates left 
| freely open, the larger will be the number who make a 
successful and graceful entrance. 
scientific compulsion to reason round the circle in one 
only of the two possible directions. We cannot look 
forwards and backwards at the same instant either in 
space or in time—our mental constitution forbids it ; but 
| we can look both ways at different times. It is not only 
‘useful to do so, but it is besides certain that, unless we 
|do so, we gather a fundamentally wrong conception of 
the laws we study. 





THE CEMENT WORKS OF I. C. JOHNSON 
AND CO., LTD., GREENHITHE. 


| To be successful commercially, a Portland cement works 
| must not only be well managed, but it must be placed in 
| a suitable position ; and there are a number of considera- 
| tions which have to be taken into account in this 
|connection. An ideal works would be situate | where all 
the materials necessary to manufacture were on the site 
or close at hand, and where the finished material was 
also used on the spot; for under such conditions there 
would be no expenses connected with carriage. Unfortu- 
nately, such a combination of circumstances must remain 
ideal—at all events, in this country. Here the manufac- 
turer has to put up with what he can get. Generally 
speaking, he founds his works where, at all events, he 
can obtain one of the raw materials necessary on the site. 
If he is fortunate, he gets two. Thus, he may have chalk 
and clay, but in this case he will not have coal or coke; 
or he may have coal and clay, but in this case he will not 
have the chalk. In nearly every case he plans his 
works by the waterside; for the materials he uses— 
saving, of course, his fuel—are cheap, and will not bear a 
heavy freight. Moreover, the ability to get rid of the 
manufactured cement by water carriage is of supreme 
importance. 

The works which we are about to describe—those of 
I. C. Johnson and Co., Limited, at Greenhithe—possess 
the great advantages that they have on the site an 
enormous quantity of easily get-at-able chalk, and an 
excellent approach to the river Thames. True it is that 
clay is not obtainable on the spot; but it has only to be 
brought from a comparatively short distance, the com- 
pany owning a quantity of clay land on the Medway. 








Again, there is no} 





Having its own wherf on its own premises, the necessary 


fuel is obtained at minimum expense, while as the wharf 
is large enough, and has at all times at least 20ft. of 
water round it, 2000-ton ships can come alongside and 
either deliver material or take away cement with as little 
delay as may be. From this works the company’s 
cement is sent away entirely by water. There is no use 
whatever made of the railway, although it traverses the 
works. It is worthy of note, too, that the water neces. 
sary for carrying on the various operations of manufac- 
ture is present in ample quantity, and can be obtained 
with but little cost for pumping, since the water level 
lies but 3ft. or 4ft. from the surface in some parts of the 
site. In fact, it may well be said that the position chosen 
for the works has been selected and laid out with skill 
and ability. 

The works were commenced in 1877. Previously to 
this time chalk had been shipped from this exact place ; 
indeed, from evidences discovered when the company 
was constructing its wharf, there is reason to believe that 
this place was one of the oldest chalk-shipping centres on 
the river Thames. The land acquired by the company 
covers some 200 acres, and contains enough chalk to 
suffice for very many years to come for the requirements, 
not only of these works, but of those in Gateshead 
belonging to the same company, and to which, as we 
shall afterwards show,chalk is continually being sent. The 
accompanying plan, Fig. 1, shows the central portion of the 
site, that containing the works proper. It would be im- 
possible to show, within reasonable dimensions, the whole 
extent of the property. It will be observed that on the 
plan each building, or group of buildings, is provided with 
anumber. By referring to the numbered table, it may be 
discovered what each of these buildings is. As will be 
seen, railway lines are laid throughout the works. There 
are, in all, some 44 miles of these, and the gauge is 
3ft.9in. For taking the trucks over these six steam loco- 
motives are employed. There are also some lighter lines, of 
much smaller gauge, on which small tip trucks can be 
wheeled about by hand. Chalk is at present being 
obtained from several parts of the site. It is taken in 
the trucks and deposited alongside the line near the wash 
mills, which are marked 5 on the plan. Close by is also 
shot the clay brought in trucks from the wharf, where the 
barges from the Medway are unloaded. The line leading 
to the wharf is shown on the right hand of the plan. We 
shall have occasion to allude to the wharf and its 
appliances later on. 

The greatest care is taken with the weighing and pro- 
portioning of the chalk and clay as it is put into the wash 
mill, The method of procedure employed is as follows : 
The clay and the chalk are loaded separately into hand 
barrows of known weight. There are two weighbridges, 
that for the chalk being under the immediate supervision 
of a foreman weigher, the recording portion of the 
apparatus being contained in a glass windowed cabin. 
The clay is weighed on a weighbridge close at hand, and 
well within sight of the foreman weigher. The amount 
of clay weighed at each operation is kept constant. The 
workmen themselves do the weighing of this material, 
and it is wonderful to observe what excellent guesses they 
make at the weight, very little adjustment usually being 
required when the barrow is wheeled on to the bridge. 
Any variation in the proportions of the ingredients used 
is made in the amount of chalk. The foreman weigher 
himself weighs the barrows of this substance, from which, 
of course, the flints have been removed, and keeps a 
record, not only of these, but of the barrows of clay as 
well. He also has a further and mostimportant duty, in 
that he has charge of the wash mills, and is responsible 
for the amount of chalk and clay which is put into thei 
in order to obtain any required mixture. He has, in 
addition, to keep a record of this. His actions are con- 
trolled from the chemical department. Continuously 
during manufacture samples are being taken and 
analysed. Notice of any alteration to be made in the 
requisite proportions is at once conveyed from the 
laboratory to the foreman who makes the change. We 
are informed that it is no uncommon thing for an addition 
or subtraction of 1 lb. weight in a total of some 500]b. to 
be required. In spite of the somewhat rough and ready 
method of filling and emptying hand barrows, with no 
attempt at scraping out, it appears that even such small 
differences as 1 in 500 make themselves apparent in th 
final result. It is this attendance to anal details which 
makes for success in the manufacture of cement. 

The wash mills employed are of the ordinary type, 
having revolving spider arms carrying depending stirrers. 
The mingled slurry finds its way through gratings into 
catch-pits placed at that side of the wash mills remote 
from the holes into which the clay and chalk are charged. 
From these pits the mixture is in each case lifted by 
means of a revolving bucket wheel, which takes it to such 
a height that it can flow down wooden shoots leading to 
horizontal stone mills. These are contained in the 
building marked 6 on the plan. There are in all six 
mills, and they are driven by bevel gearing from a shaft 
running under the floor of the building, which is raised 
off the ground. This shaft also drives the pump in the 
building marked 7, which forces the ground slurry as it 
comes from the mills through flanged pipes to ever; 
part of the works where it is required. This pump 
is a triple ram force pump, with plungers 12in. in 
diameter, and having a I4in. stroke. The engine 
for driving these grinders and pump contained in 
6 and 7, and also the wash mills, &c., is contained in the 
building marked 8. It is a horizontal compound engine 
driving through gearing on to a horizontal shaft. It 
obtains its steam at 80]b. pressure from a battery of 
elephant type boilers contained in the building 11. This 
engine runs condensing—as, indeed, do the other main 
engines in the works. The water necessary for this is 
obtained a few feet below the surface. In the next com- 
partment—numbered 10—is a horizontal engine working 
by ropes on to a countershaft, from which is driven— 
also by ropes—a two-pole dynamo. This supplies current 
for the whole of the works, there being a combination of 
are and incandescent lighting. This engine obtains its 
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steam from the elephant boilers already mentioned, which 
also supply steam to an engine driving a grinding mill 
hereafter to be described. 

These works, we are informed, witnessed the birth 
of the Johnson chamber kiln, and there are no less 
than 54 kilns of this kind, but of different types, in 
various parts of the works. Some of these are of 
the ordinary tank form, in which the gases go direct over 
the top of the slurry, when it is being dried, to the chim- 
ney. Of these there are some as much as 120ft. long. 
In the later designs the slurry is held on a floor of iron 
plates carried on brick arches. In these the heated gases 
venerated by the combustion of the charge are first led 
over the top of the slurry to the end remote from the 
kiln as in the original form; they then descend by two 
vertical flues to two horizontal flues running under the 
iron plates towards the kilns again, these flues being con- 
nected to a further horizontal flue running also under 
the iron plates back to the far end of the chamber and 
thence to the chimney. Then there are kilns with firing 
pits, and others—the latest—where these pits are done 
away with, the fire being carried on removable girders, | 
the level on which the trolleys are taken for the purpose 
of removing the burnt clinker being the same as the 
surrounding ground. The various modifications have 
been carried out with the object of cheapening produc- 
tion and facilitating the removal of the clinker. At the 
present time there are no rotary kilns or other apparatuses 
of this kind. It will be observed from the plan that 
there are three sets of kilns. There is one row contain- 
ing as many as 33 kilns, and two other rows contain- 
ing 12 and 9 respectively. Taking them on the 
average, each kiln will produce 27 tons of clinker per 
“burn,” and three “ burns” are obtained from each kiln 
every 14 days. The tanks are, of course, filled with slurry 
from the flange pipe already mentioned. 

When the burning is finished and the charge has 
cooled, the clinker, after being carefully inspected and 
the underburnt portions removed, is taken in trolleys 
running on the narrow-gauge lines already mentioned to 
either one of the two grinding mills which are on the 
premises. The first of these—which is contained in the 
buildings marked 12 and 13—consists of three horizontal 
stone mills in conjunction with a tube mill. The clinker 
is first broken in a crusher, and is then elevated by means 
of a bucket conveyor to the stone mills, the delivery from 
which descends to a tube mill, which in its turn delivers 
on to an endless belt. This belt drops the cément into a 
conveyor which communicates with the various bins in 
the cement warehouse No. 15, The engine driving these 
mills and their accessories is contained in building No. 14. 
It is a horizontal cross-compound engine of about 300 
horse-power, and it works in conjunction with a jet con- 
denser. It obtains its steam from the elephant type boilers 
already alluded to. The second and more modern grinding 
mill is contained in compartment 18. Here there are 
ball mills in place of stone mills, though the finishing 
is done, as in the first instance, by means of tube mills. 
The arrangements in this mill are very complete. Rope- 
driving is employed throughout—in fact, rope-driving is 
largely used in all parts of these works—and any one of | 
the mills can be stopped or started at will, irrespective 
of the others. For taking the cement in its various 
stages of manufacture about from place to place, either 
trough conveyors with worms or endless belts are used. 
Indeed, we are informed that this company was the first 
to use belts for this purpose. They act extremely well, 
and in this particular instance, practically speaking, the 
cement is never touched by hand from the clinker stage 
until it is delivered, finished, in the storehouses marked 21. 
Here the delivery could be made, were it necessary to 
do it, direct into sacks or casks for despatch, the 
length of time it is on the belt serving practically 
to bring the temperature of the recently-ground cement 
down to that of the atmosphere. All the operations are 
automatic. If it is necessary to take the material to a 
higher level this is done by means of encased bucket 
conveyors, and everything has been done to ensure the 
even working of all the parts. Here, too, there is a 
complete dust-collecting plant, the dust being drawn into 
ducts placed in various positions, and all delivering into 
a settling room, where the dust collects and falls down 
shoots on-to a travelling belt at a lower level. The 
driving engine-for this part of the works is contained in 
compartment No. 19, and obtains its steam from Lanca- 
shire boilers, contained in No. 20. The horse-power of 
the engine is about 225. The total storage available on 
the premises amounts to some 10,000 tons. The storage 
bins can be sub-divided, so that it would be quite possible 
to have ten 1000-ton lots entirely separated from one 
another. The weekly output of the works is about 1300 
tons on the average. 

We have before now described minutely the various 
operations carried out in cement works. It will not be 
necessary, therefore, to again do so in the present in- 
stance. We may, however, draw attention tothe method 
of raising the coke to the charging level of the kilns. 
This is primitive, but apparently highly efficient. Scaffold | 
poles of the requisite size are provided in the middle of 
their length with iron hooks. These hooks fasten into 
iron eyes built into the brickwork at the side of the 
kilns. The poles are used for lifting baskets of coke in 
very much the same way as water is lifted from rivers in 
Oriental countries. At cach end of the pole is fastened a | 
rope. One rope has a hook attached to it, on which can 
b2 hung the basket. The other rope may be manipulated | 
by one man, and we are informed that calculations show | 





continually going on. Attached to it is a mechanical 
testing laboratory with all the necessary appliances for 
efficient testing. We had an opportunity of inspecting 
both these, and of examining the method of keeping the 
tests which, as regards the chemical composition, are 
carried out concurrently with the manufacture of all the 
cement which is made. The company makes a strong 
point of testing its cement at long dates. We are 


informed that the averages of three months’ briquettes | . r 
Neat cement, 1100 lb. per square inch; 8 of sand, | barges from the Medway which bring the clay. Here, 
This is found most | 





are: 
1 of cement, 350 lb. per square inch. 
useful for comparison with some of the cements, which 





As we have already remarked, one of the necessary 
adjuncts to the success of a cement works is a cheap 
and ready outlet for the manufactured material. All the 
cement made at these works is sent away by boat, and 
for this purpose a wharf has had to be constructed in 
the river. This, together with the arrangement of the 
railway lines on it, are shown in Fig. 2. The wharf 
is large enough for three steamers and eight barges 
to be alongside at one time. - Here are unloaded the 


too, the steamers which take the chalk to the 
Gateshead works of the company are loaded up. 
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Fig. 1i—PLAN OF 


test high at seven days, but do not increase at a later date. 

Naturally enough, there is a considerable amount of 
repair and constructive work in connection with a works 
of this class and size. In all cement works the repairs 
form a heavy item. The company does its own repairs, 
and a large part of its constructive work as well. There 
is a large engineering shop—numbered 28 on the plan— 
and here, besides the work of repairing, is done the over- 
hauling of the locomotives and the construction of the 
trucks used for carrying the chalk, clay, flints, &e. There 
are three smiths’ fires, Jathes, shearing, drilling, and 
screwing machines, &c., besides wood-working machinery. 
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CEMENT WORKS 


| Colliers which have brought coal to London from 
| the northern port are chartered for this purpose. As the 
quantity shipped is large, and as it is of the utmost im- 
portance that the loading should be carried out as quickly 
as possible, an ingenious tipping arrangement has been 
devised. It is the patent of Messrs. Watson and Langston, 
| and is illustrated on page 133. One of these is already at 
work; the second is being erected. It will be unneces- 
sary to remind our readers of the almost universal use 
of the old-fashioned ballast wagon worked by horses. 
Although this method is costly, owing to the excessive 
wear and tear of rolling stock and horseflesh, it would 


| 
| 


























Fig 2—ARRANGEMENT OF WHARF 


On the works, too, are made the casks in which the cement 
is sent away ; and the sacks, too, are sorted and mended on 
the spot. These operations are carried out in the buildings 
marked 24 and 3 respectively. There is also a pattern 
shop and small brass foundry marked 9 on the plan. 
About 800 men are employed on the works as a total. 


seem that for dealing with low-priced materials such as 
| chalk, stones, ballast, or sand, very little, if any, advance 
| has been made in the methods used until the pro- 
| duction of the present arrangement. The apparatus 
/used by Messrs. Johnsons consists of a projecting 
| framework on the wharf capable of being hoisted up so as 


that this method, crude as it may seem, is cheaper and | Many of these have been with the company ever since | to allow of vessels being berthed beneath it, and then of 
more expeditious than any mechanical device which | the works were started, and they mostly reside in the | being lowered horizontally over the hold. A glance at 


might be employed. Certainly, the men were wonder- | 


immediate neighbourhood. They are provided with a 


| the engravings on page 138 will show that the platform 


fully expert as we saw them at work, and seemed with- | good size dining hall—number 4 on the plan—and they | is carried by chains, which run over pulleys on a wooden 


out eftort to manage the basket so that it was landed 
right into the charging door. 

As already intimated, great attention is paid to the 
chemistry of the manufacture at these works. The | 
chemical laboratory is well appointed and conveniently 
situated, and here a constant series of experiments is 


themselves manage the catering arrangements. The 
scheme works well, and is self-supporting. There is an 
arrangement by which, if the sales do not exceed the 
expenditure, each man pays a penny per week. We 
understand, however, that at the present time this sub- 
scription is not needed, © 


| framework down under the floor of the wharf where they 
| are attached to winches. On the projecting framework 
is pivoted a cradle, which when at rest is in a horizontal 
| position, and upon which the metals on which the wagons 
run are laid. The line on the wharf lealing to the tipper 
are laid on an incline towards it. The loaded truck, on 
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a small impetus being given to it, will travel on to the 
cradle by gravity. Its motion is arrested by its wheels 
coming against bent up rails. There is a sutticient over- 
hang on the truck to allow it when loaded to tip up the 
cradle, so that the load is shot downwards into the hold of 
the vessel. The load having been got rid of, the tendency 
of the cradle is to revert to the horizontal position, which 
it does, carrying the truck with it. The slight shock 
caused by a stop arresting the further motion of the 
cradle when it has become horizontal is enough to send 
the truck backwards sufficiently to clear the cradle and to 
rol] on to a return line laid with an incline away from the 


tipper. The result is that the whole action is practically 
automatic. The truck runs on to the cradle, gets rid of 


its load, and runs off again without being touched by 
hand. A strong brake, actuated by a lever, is fixed to the 
apparatus, so that the cradle and truck can be held at any 


angle. It is quite possible with one of these appliances 
to deal with three-ton trucks at the rate of one a 
minute. There is no reason whatever, though it is here 


used only for chalk, flints, &e., why this apparatus should 
not be equally well employed for coals, ores, &c., waere 
large quantities are required to be shipped quickly. 

The wharf is equipped with cranes, &ec., for the 
unloading of barges, &e., and the loading of the steamers 
with cement. Separate portions of the wharf are devoted 
to each of these operations, so that they can proceed 
concurrently. In order that night work may be carried 
on, there are a number of are lamps along the wharf, and 
plug boxes are provided for the attachment of flexible 
cables lighting portable clusters of lamps which can be 
hung anywhere—over or in ships’ holds and over barges. 
The same principle is adopted in other parts of the 
works. Outside the kilns, for example, are further plug 
boxes, and the leads can be taken right inside the kilns, 
enabling the charges to be laid or removed equally well 
by night as by day; for work is carried out continuously 
night and day—Sundays, of course, excepted — by 
different shifts. The quarrying of the chalk even is 
carried out by night, and here also specially designed 
electric fittings are used with excellent effect. 

We must not omit to mention a matter which is 
proving of considerable pecuniary benefit to the company. 
On a portion of its site the chalk is overlaid by a rich bed 
of excellent gravel held in sand and joam. This would 
have had in any case to be removed somehow in order 
to get at the chalk. As a fact, it is being quarried 
hydraulically by a subsidiary company, which pays a 
royalty for the privilege. Water, we have already said, is 
readily obtainable. The gravel is washed down by this, 
the process having the advantage, besides removing the 
material, of separating it from the sand and loam. The 
washing water is led over depositing beds, where the 
loam falls down ina slurry. This, when mixed with a 
certain amount of waste from the chalk pits, was found 
to be an excellent material for making bricks. A brick 
factory was therefore added, and bricks are manufac- 
tured on the site, kilns for this purpose having been 
erected. The sand, gravel, and larger stones find a ready 
market, and, as a fact, some 1000 yards of stones for road 
repairs are sent out per week to various local authorities 
in London and the neighbourhood. The method of 
hydraulically working and washing the gravel and sand 
is, we understand, the subject of a patent, and is similar 
to the processes at work in the diamond mines at 
Kimberley. We may also mention that attached to the 
works there is a large concrete slab factory. The 
company is certainly to be congratulated, not only 
upon the design and management of its works, but also 
upon the enterprise exhibited in developing to the full 
the various advantages possessed by the site. 








OF MECHANICAL ENGI- 
NEERS. 


THE continuation of the discussion on Mr. Orcutt’s 
yaper on “ Modern Machine Methods” took place on 
*“riday evening last, Mr. Donaldson, of Woolwich Arsenal, 
being the first speaker. After some remarks on the 
general character of the paper, he proceeded to discuss a 
few points in detail. Referring to the author’s remarks 
on the use of soft metal, he thought there was consider- 
able danger in such a course. He did not think it wise to 
run the risk of sacrificing durability to the ease of manu- 
facture. He quoted a case in point of an American 
machine of which the screw, although the tool had been 
at use only a few months, was already showing signs of 
wear. Speaking of the reorganisation of works as advo- 
cated by the author, he pointed out that it would be 
exceedingly difficult to sandwich in the several new 
things which Mr. Orcutt recommended. It was quite a 
different matter to laying out new works, and he thought 
it was necessary to look very carefully into the pounds, 
shillings, and pence side of the question, and to 
make quite sure that it was worth while entering 


INSTITUTION 


upon large alterations when only small savings 
could be effected. Whilst commending tool rooms 
and fully appreciating the benefits - which . were 


derived from them, he did not agree with the author that 
tools should not be made in them. He considered that 
if there was a good tool-room with competent staff, all tools 
that are generally required can be best made by the autho- 
rities who have to make use of them. He disagreed also 
with Mr. Orcutt on the matter of moving work from 
shop to shop. It was not the best course in all classes of 
work. His own view was that there should be as little 
transporting of the work from place to place as possible. 
It should follow a definite route, and the machines should 
be so placed as to meet the arrangement aimed at. 
Concluding, he referred to the apprentice question, and 
appeared to approve the system of 100 years ago, when 
the youth was personally taught by those to whom he 
was bound. He thought it was the duty of employers 


now-a-days to improve the technical—the working | 


technical—education of their apprentices, and to educate 


both the youths and the full-grown men to new methods, 
both for the good of the men and the employers, and for 
the welfare of the trade of the country. 

Mr. Thornycroft followed, and referred to the diffi- 
culties in many shops of following a set routine in work. 
All works were not in the enviable position of the Royal 
factories. 

Colonel Crompton said that he had had the great 
advantage of having his works burnt down some eight 
years ago. He had then built an entirely new works, 
and since then he had built another on top of that. He 
had carefully studied what was being done in all parts of 
the world. He had come to the meeting to hear what 
possible objections could be raised by English engineers 
against the paper, and he had come to bless the author. 
There were few mistakes in the paper. He thoroughly 
approved of limit gauges. The use of them was the 
only way to get really interchangeable work. He was 
trying to introduce them into every part of his shops. 
Where limit gauges are used the work can be put together 
by unskilled hands; unskilled, he meant, in the use of 
cutting tools. The fitters were not allowed to do any 
cutting, filing, or scraping. Within the last two years he had 
come to understand what was wanted besides the limit 


gauges. It was a large and well organised viewing or 
inspection department. That has been adopted in 


Birmingham, and in no place in the world is such 
fine work done with limit gauges. He could not 
understand how any one could get on without a 
tool room. He had always had one. The only things 
that should be made in a tool room were jigs and 
templates—not tools. Cutters, drifts, reamers, «c., 
should only be kept in order there. He referred to 
the immense advantage of using portable tools in 
machining the large pieces used in electrical engineering. 
By their use fifteen or sixteen men could be at work all 
at the same time on one piece, and the time was thereby 
reduced to a quarter of what it used to be. Speaking 
on the matter of lighting shops both by day and night, he 
thought that one or two go-ahead works in this country 
had nothing to learn from anybody in the world on that 
score. It was a very important subject, and he showed 
how the absence of shadows affected the time efficiency 
of certain tools, and of vertical spindle lathes particularly. 
The weaving shed roof was, on the whole, the best form, 
but it had to be rightly proportioned for the situation it 
occupied. 

Commenting on the question of German methods, he 
said that the Germans had erected some of the finest shops 
in the world, and that they had adopted good methods, but 
no one was able to say if they had justified the great capital 
expenditure. Many shops were certainly working at a 
loss. It was a difficult question how far one might go in 
spending capital, but he thought it might be a long way. 
They might go as far as trying to eliminate the fitter. 
He is the most expensive man in a works. But he is 
out of date. We cannot afford now-a-days to employ a 
man who requires so long a training, and has a brain so 
well developed. We must hammer on and hammer on 
till we can get work to leave the tools, so that it can be put 
together by intelligent but unskilled labour. Women 
could be employed for small work. He meant to employ 
women. In Birmingham, by the use of the most perfect 
tool room, where male brains were keeping things in 
order, women were employed very successfully for light 
work, 

Mr. William Weir said: “ I have during the last three 
years had an opportunity of putting in force in a new 
engineering workshop a good number of methods advo- 
cated by Mr. Orcutt, and I therefore trust that a few 
words may be of interest to you. It appears to me, first, 
that this paper has suffered a little in general value from 
its evident restriction to the consideration of conditions 








applying chiefly to engineering works doing fairly light 
manufacturing work. I consider that in this country the 
owners and managers of shops of this nature are, and 
have been for some time, alive and very progressive, and 
the shops over which the cloud of conservatism has 
loomed somewhat largely are those doing heavy and more 
general work; and it must be remembered that those 
shops form probably the largest portion of our engi- 
neering trade. It is a truism to say that the tendency is 
to specialise; but the general shop is—and, I believe, 
still will be—the one which has done and will do the 
original pioneer work in new lines of progress. By pro- 
gress I do not mean progress in methods, but progress in 
research, in design, and in invention; and I trust that 
in specialising, and in the desire of being up-to-date in 
ways of doing work, our engineers will not allow these 
considerations to blind them to the necessity of always 
keeping in view improvements in the design and the 
manufacture. If the British engineers can hold the posi- 
tion they have held until now as the best designers and 
the best actual engineers, as distinguished from the best 
shop managers, and at the same time give some atten- 
tion to shop practice, then I think we have no reason 
to fear for the future of our common industry. But the 
modernising of an old establishment doing work of a 
heavy or general nature, the maximum rate of profit on 
which is comparatively small, is a matter which requires 
the exercise of very great discretion; and, in my opinion, 
very much can be done without any very heavy capital 
expenditure. Let us consider what is necessary. First, 
I would say, let there be more light in our shops; and 
this can be generally got without more windows—by 
washing the present ones. ‘I would say also, let us have 
cleanliness and order. To secure these the main neces- 
sity is a good floor. The expenditure on this floor 
will pay an exceljent dividend in any shop, as you 
can secure transport of parts up to about two tons 
at a minimum cost by the use of flat-wheel bogies. 
My experience has been always that shop rail- 
ways. are only required for heavy works, and if 
you have a good floor with flat-wheel bogies you can take 
your work anywhere, which is not the case with the 
usual industrial works. Then we require better organisa- 
ition. We wish the introduction of a system of remunerat- 








ing our labour better, say a premium system, and we wish 
areasonably accurate and simple system for cost estimate, 
Next, we wish more and better small tools and suitable 
arrangements for keeping them. If you introduce 
cleanliness and order into a shop you will secure a 
wonderful amount of floor space extra for a tool room or 
tool stores. In my opinion, these four items are the first 
essentials in modernising a shop, and their introduction 
must precede in every case modern machine methods, 
The cost of installation is comparatively small, but it 
secures a far higher rate of interest on the expenditure 
than the putting in of important machines; and it is my 
conviction that old shops which have these features, or 
where these features have been attended to, and in which 
a fair average excellence of machine tools exist, these 
will be the shops that can be better depended upon for a 
return on the capital, than new shops in which 
there has been installed every known labour-saving 
appliance, and which, on this account, bear on their 
shoulders the burden of a very heavy capital. In these re- 
marks regarding the modernising of an old shop I have in my 
mind a certain machine shop on the Clyde which in about 
three years has changed from the old, and in many ways 
uneconomical, shop into what is certainly now one of the 
best equipped and best working modern engineering 
works in this country. When speaking of the new shop, 
I have in mind the comparatively new modern engineer. 
ing works in America, built at a very heavy cost to save 
the largest possible proportion of wages to workmen, 
The American shop gets 30 per cent. more for its modern 
engines than the shop on the Clyde, but it cannot pay a 
dividend, and will not pay a dividend until its original 
capital has been halved, while the shop on the Clyde 
will be, I think, always a good investment. Mr. Orcutt 
says the loss of time and the inconvenience suffered in 
many shops for the want of a vertical boring mill 
is considerable. In many respects this machine is 
nothing more than a surfacing and boring lathe stood on 
end. I would like you to take my remarks on this sub- 
ject as applying to machines taking work up to 50in. in 
diameter only. Let us presume the surfacing and boring 
lathe is fitted with a turret head; in fact, that it is as up- 
to-date a boring and facing lathe as the vertical machine 
is an up-to-date boring and facing mill. Where is the gain 
with the vertical machine for chucking operations and 
facing? The one machine appears to me to be in every 
way as good as the other. For purely facing operations 
or boring large diameters, such as cylinders having a 
bell mouth, the horizontal machine is handier to work, 
and, on account of the combined rest, the workman can 
use both his hands at one time and watch his tools. In 
the case of the vertical machine he is compelled to stand 
back from his work, and can only use one screw ata time, 
and must then take the handle off and shift it on to the 
other screw. This appears to me a defect inherent in 
the machine for general work. Reference is made to 
the extra power with which heavy cuts are possible on 
the vertical boring mill. It appears to me that 
the tendency in shop practice is, or ought to be, 
to secure castings and forgings which will not require 
heavy cuts, and, as a general rule, I find that Scotch- 
built boring and facing lathes are made with superior 
power to take all reasonable cuts at a fair rate of 
speed. The author says, with regard to the vertical 
machines, that inaccuracies do not occur on account of 
overhang. This may be granted for the vertical machines, 
yet the most accurate machine work on fairly heavy 
engine parts done in this country—or, in fact, in almost 
any country—is done on properly designed boring and 
facing mills, horizontal machines. I therefore cannot 
say that for general work, say up to 50in. diameter, 
the vertical machine is able to do the work of 
two facing lathes, if those lathes are fitted with 
turrets. In manufacturing work with special tools, 
these tools can be fitted as satisfactorily, and do their 
work quite as well on a horizontal machine as on a 
vertical machine. Speaking with regard to a labour- 
saving machine, it has always been extraordinary to me 
that the most valuable labour-saving. machine which we 
have in the works with which I am associated, although 
it has been in the market for about sixteen years, has 
only been adopted by comparatively few firms, and, 
strangely enough, its adoption has been almost nil in 
what are termed up-to-date works. The machine I refer 
to consists roughly of a large bed-plate on which to carry 
the work, a vertical standard sliding on the bed and 
carrying on it a drilling saddle, which can work up and 
down the standard. We have used these machines for 
many years now, and their value is very great. Take an 
awkward casting which requires four settings—say a 
pumpend. In this pump end, at the first setting we 
have to drill, tap, insert and trim thirty-two fin. studs. 
On the next setting we have to bore three inch holes, 
and at the same time drill, tap, and stud eight jin. holes; 
and in each of the next two settings we have to bore 
twelve jin. holes. We have no jigs or fixtures, and the 
holes are all marked off. One man and one labourer do this 
work, including the procuring of the studs from the store, 
setting up, changing, and delivering the casting with the 
nuts all in position on the stud in 23 hours. I have occa- 
sionally wondered how people can get on at all without 
that machine. I am sure there is no shop in this country 
of any size in which it would not prove an invaluable 
labour-saving machine. I cannot say why it has not 
been adopted, except that it has not been advertised and 
put before people, but neither is it of Transatlantic origin. 
In conclusion, I would like to say how much I have 
appreciated the paper. I think it is a little outsi’e of 
criticism, as there is not very much in it one can really 
criticise. I am sorry Mr. Orcutt wrote the paper; wit 

his experience he could have written a far better book on 
machine shop practice. That seems to me to be the only 
thing to complain of about the paper—that it is too much 
in too little. The object of my remarks to-night has 
been to counsel moderation in modernising; secondly, to 
point out what improvements should precede modern 
machine methods; thirdly, to ask for the up-to-date 
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boring and facing lathe more consideration before dis- 
carding its use; and, lastly, to claim for a Scotch-built 
and designed machine tool the property of being the 
biggest labour-saving device ever introduced into any 
shop using the most excellent types of American and 
continental machine tools.” 

Mr.J. R. Richardson, Lincoln, said he came in defence of 
English manufacturers. He looked upon the paper asa 
severe criticism of the English method as compared to the 
American method. The difference between the two was 
that here we used tools which were useful for many 
things, whereas in America each tool was intended for 
one purpose, doing it in the cheapest way, but still very 
little good for anything else. Some time ago an Ameri- 
ean agent for milling machines had told him that he 
could save a great deal of time by milling instead of 
slotting. A certain lever was taken as an example. At 
present the total machine labour cost on that part was 
ls. 7d. By milling it could have been reduced 66 per 
cent., but the mill was to cost £250, and there were to 
be two sets of tools at £30 a set. Considering that only 
a small number of these levers was made, the total saving 
per annum worked out to only 13s. After quoting a 
somewhat similar case with regard to moulding machines, 
he remarked that Americans do not understand the 
conditions obtaining in this country. His firm, for 
example, catalogued no less than 500 engines, and they 
had, besides, to be willing to undertake any work they 
were asked for. He admitted that American manufac- 
turing was of a very high order, but he thought English 
workmanship was quite as good. Some time ago his firm 
had to receive an armature from America to put on toa 
shaft made by themselves. It was to be pressed on 
hydraulically with a load of not more than 75 tons and 
not less than 50. The first time they tried it went 
on beautifully with 65 tons. He thought that this 
showed that though the American work was excellent, the 
English was quite as good. 

Mr. Lewis Ransome, Newark, had a good many ques- 
tions to ask which will be sufficiently obvious from the re- 
plies to be given by Mr. Orcutt. He described the system of 
boy messengers for tools and several other points about 
the arrangement of their new works. As these works 
have only been recently described at length in these 
columns (see THE ENGINEER for December 20th, 1901), we 
shall not repeat his account of them here. 

In conclusion, he put in a plea for a less defensive 
attitude being taken up by British engineers when they 
heard of American progress. They should be willing to 
learn whenever they could, and not be so ready to say 
either “ we did that years ago,” or to deny its possibility. 

Mr. Robert Bruce took the same point of view. He 
deprecated the attitude of resentment which British 
engineers took up when they were told of American 
progress. 

Mr. David Carnegie referred to the use of limit gauges, 
and insisted on the importance of a good inspection 
department. 

Mr. A. J. Hill (G.E.R. Works, Stratford), answering a 
question of Mr. Ransome’s, said that they used two-speed 
planing machines with excellent results. They cut cast 
steel at 18ft. per minute, and cast and wrought iron at 27ft. 
aminute. He thought the 15ft. per minute mentioned by 
Mr. Ransome for wrought iron unnecessarily slow. He 
thought that the author of the paper liad given them 
counsels of perfection which they would all like to follow 
if it were only possible. 

After a few more questions, the President announced 
that, on account of the late hour, Mr. Orcutt’s reply 
would be postponed till the next meeting, on February 
21st, when it would be taken after they had gone through 
a good deal of routine work that had to be done. 

In our report of Mr. Rowan’s remarks on_ this 
paper, in our issue of January 24th, we did not 
make his observations on the subject of standardisa- 
tion quite clear. They were to the effect that in the 
manufacture of marine engines big quantities of any one 
article are impossible. But the standardisation of marine 
engines, on the other hand, is quite possible. Mr. 
Rowan’s firm, Messrs. David Rowan and Co., does almost 
nothing else than manufacture marine engines to its own 
standards. He thought that 90 per cent. of the marine 
engines manufactured by them are made to their own 
standards. * 








THE AUTUMN’S DROUGHT. 





In our yearly article on “ Water Supply,” published on | 


the 8rd ult., we alluded, of necessity briefly, to some of 
the effects of the drought from which many parts of the 
country suffered during the autumn of last year. The 
subject is of such universal interest that we feel justified 
in again referring to the whole question, this time at 
greater length. Over a large portion of the country the 
rainfall during the spring, summer, and autumn was much 
below the average. From Kent to Scotland the same tale 
was told, and in plares the results were little short of 
disastrous, while in other localities it was only by impos- 
ing and enforcing most stringent regulations that the 
total suspension of supplies was averted. In the article 
already alluded to we made some mention of the rainfall 
in different districts. So as to make the present article 
complete in itself, we propose—notwithstanding that we 
may, to some extent, repeat ourselves—to recapitulate and 
enlarge upon what we have already said, and add to it such 
further information as is within our knowledge. 


It alee the portions of the country which | 


felt the weis#®ffects of the drought were those comprised 
in the North Midland and the Northern Counties. The 
rainfall, however, was most irregularly distributed, and 
while some districts were entirely without rain, others, 
at times had more than sufficient. Especially was this 
so in the early stages of the drought. When Yorkshire and 
some parts of Lancashire were beginning to be alarmed, 
other parts of Lancashire, Cumberland, and Westmore- 


land had torrential rain-storms and swollen streams. In- 
deed, throughout the whole period it may be said that a 
distinguishing feature was the patchiness—if we may use 
such a term—of the rain. It may also be noted that, 
while saying this, the total rainfall of almost all districts 
in the affected area was low. Southwark, in Kent for 
example, the rainfall was so small that the wells upon 
which the county largely depends for its supplies, in many 
cases were greatly lowered. In the Edinburgh district, 
to take a case at the other end of Britain, we find that 
in one of its rain-gauge stations—at Glencorse—the re- 
corded fall between January Ist and December 3rd—a 
| much longer period, of course, than that actually covered 
| by the drought—was 30-O7in., as compared with 43° 10in. 
/in 1900 and 38-5in. in 1899. At another station—Glad- 





storage, and one is not surprised to find that on December 
8rd, when the drought had come to an end in practically 
every district, that the storage was nearly 950 million 
gallons less than it had been at the same time the year 
before; and this after an increase in the two previous 
weeks of neaily 300 million gallons. In spite of this, how- 
ever, we understand that owing to the amount of storage 
there was no inconvenience felt. 

Turning now to those districts where the pinch was 
keenest, we find a varying condition of affairs. It 
amounted to this—either there was or there was not suffi- 
cient storage. Insome instances the growth of towns has of 
late years been so great and quick that it has been impos- 
sible to provide sufficient storage capacity should an 
exceptional season, such as that of last year, be met with. 
It is a subject, however, which waterworks engineers, be 
they representatives of local authorities or of companies, 
have constantly before them. Their one object in life is 
to obtain enough storage. Were it only for his own peace 
of mind each engineer would do this. Unfortunately, it is 
not in all cases that the permission of everyone can be 
obtained just in right time, and the construction of the 
necessary reservoirs—or it may be anextra conduit line— 
is delayed, and the consequence is scarcity of water. 

Several cases occur to us where the drought when it 
came found a!l prepared, and where throughout the sum- 
mer a constant supply was maintained. Of course we 
do not mean that there were not other places in like 
fortunate case; we only instance the following as 
examples. In the city of York there was abundance of 
water throughout, and in consequence there were no 
special measures required. Then the large district 
supplied from the works of the Liverpool Corporation did 
not suffer in the least, a constant supply at full pressure 
being continuously maintained ; there was even enough 
to keep fully supplied the park lakes, the swimming 
baths, &c. Liverpool is, of course, happy in having two 
sources of supply. The new Vyrnwy Works, which 
furnish about 48 per cent. of the whole of the water, are 
provided with a storage capacity sufficient ultimately to 
give a supply to Liverpool of 40 million gallons per day. 
The aqueduct to carry this water is divided into three 
lines of pipes, of which at the present time only one line 
has been laid. There was hence no danger whatever of 
the demand exceeding the storage in this case, since only 
one-third of the possible supply could be drawn. The 
rainfall in the Vrynwy watershed to the end of October 
was about 10in. less than that during the corresponding 
period of 1900, which was in this district about an 
average year. The other source from which Liverpool 
gets its water is the Rivington Works, which consist of 
eight catchment reservoirs of upland gathering ground 
between Bolton and Blackburn. These reservoirs when 
full hold a little over 4,000,000,000 gallons. At the lowest 
point to which the water level in them fell in November 
last, at the latter end of the drought, they contained 
1,380,000,000 gallons, so that there was still a large 
reserve. The rainfall in the Rivington watershed for the 
nine months ending 1901 amounted to 21°89in., as against 
an average for the same period, taken over fourteen years, 
of 29°5lin. 

Sheffield was also among those which got through the 
period of drought without inconvenience, the storage 
being of sufficient capacity to provide for the wants of 
the city and district till the rains of November relieved 
all apprehensions. This must have been all the more 
gratifying to the authorities because of the largeness of 
the quantity of compensation water which has to be 
passed down the streams, and which amounts to rather 
| more than half the total available flow calculated for a 
| period of three dry years. It was never necessary to 
curtail the compensation water, or in any way to restrict 
the supply to the town, either for trade or domestic pur- 
poses. The only inconvenience felt was when the 
reservoirs, after falling to a very low level, filled with 
extreme rapidity, the water remaining for some time in a 
very turbid condition. The following statistics as to the 
average flow from each 1000 acres of gathering ground 
during the dry period are of great interest. During the 
total period of 29 weeks from April 27th to November 
9th the amount of water per second gathered from each 
1000 acres of gathering ground amounted to ‘695 cubic 
feet, the rainfall being 13°065in. From May 18th to 
October 5th—a period of 21 weeks—the flow was ‘564 
cubic feet per second and the rainfall 10°34in:, whilst 
from August 10th to October 5th the average over the 
nine weeks was ‘385 cubic feet per second, the rainfall 
being 2°515in. The minimum was réached about August 
24th, when the gather fell nearly as low as ‘125 cubic 
feet per second over a short period. Birmingham was 
| fortunate in having a few-rainy days just at the time 
|of largest consumption,.and that helped very much. 
|During the dry ‘sem@sén the consumption there 
| exceeds the mean niaximum by as much as 20 per 
/cent. over short periods. The maximum consumption 
| for one week during last summer was over 22 millions of 
_ gallons per day. This week was from July 18th to 25th. 
The drought was met by anticipation. The authorities 
have had only too much experience in keeping up a 








| breakdown at the critical time. 





house—the fall during the same period was 26° 91lin., as | 
against 38°66in. in 1900 and 82:70in. in 1899. This | 
deficiency of rainfall had its effect on the amount of | 





supply from sources altogether inadequate. Generally 
speaking, they have been successful by employing a rigid 
system of preventing waste by means of inspectors, by 
restricting road and garden watering, by husbanding 
storage so as to keep it full up to the latest date possible 
and by obtaining assistance from another water authority 
in anticipation of drought. Last summer's scarcity way 
thus met, and they were fortunate in having no mechanical 
The importance of this 
may be gathered from the fact that every drop of the 
water is pumped—the major portion being pumped twice 
and three times over. In Darlington a regular and con. 
stant supply was kept up during the whole period of 
drought. The river Tees, however, from which the Cor- 
poration’s supply is drawn, was lower than it had been for 
twenty-three years. In spite of this no special measures 
for augmenting the supply were required. 

Of the places less fortunately placed we may first of all 
mention Manchester. To those not having intimate 
knowledge of the question of water supply in this city it 
would appear that having once obtained access to Thirl. 
mere all difficulties for many years to come would have 
vanished. Last year’s drought, which may be fairly 
classed as abnormal, showed that this is by no means the 
case. As a fact, there had to be a restriction of the hours 
of supply from July 21st to November 21st. During this 
period the water was shut off at varying hours, princi- 
pally from 8 p.m. to 5 am. Although the water of 
Thirlmere is available, yet there is at present only one 
pipe line for the water to come through. This pipe is 
said to bring only 8,000,000 gallons a day instead of the 
10,000,000 which it was calculated to carry. Moreover, 
the very fact of bringing Thirlmere water into the district, 
with its greater pressure than that from the Longden. 
dale source, at once created in the higher districts of the 
area an extra demand amounting to some 4,000,000 
gallons. It will thus be seen that only about 4,000,000 
gallons are at present really available from Thirlmere to 
assist the supply from Longdendale. A second pipe line 
capable of conveying 12,000,000 gallons from Thirlmere 
is in hand, and will be completed in about three years. The 
supply from this source will then be 20,000,000 gallons. 
It is calculated, however, that if the demand increases in 
the ratioof the last ten years the requirements wil] then be 
19,000,000 gallons in addition to the supply obtained from 
Longdendale. Thissupposes that the supply would be equal 
to the demands of a year like that just past. The laying 
of a third pipe-line concurrently with the second conduit 
is therefore being urged. During the drought, Man- 
chester's total storage fell from 126 days’ supply in the 
middle of April to 30 days’ supply in the beginning of Sep- 
tember, and this in spite of a saving due to restrictions of 
284 million gallons, or, say, at 35 million gallons a day, 
eight days’ storage. At Halifax, where the total popula- 
tion supplied is about 220,000, the hours of supply were 
curtailed and special restrictions enforced between Sep- 
tember 22nd and November 23rd. Here the waterworks 
include the streams derived from-5000 acres of catchment. 
There are three sources of supply, namely, the Ogden 
Brook, the Luddenden Brook, and the Hebden Brook. 
There are a series of reservoirs, the total capacity of 
which is 1,346,000,000 gallons. The compensation to the 
various streams amounts to 4,000,000 gallons, and the 
supply for domestic and trade purposes in the districts 
amounts to some 5} million gallons in addition. On 
April 17th the reservoirs were practically full, there being 
1,317,500,000 gallons in them. By September 22nd this 
amount had decreased to 220 millions, The restrictions 
were then imposed, and the water was cut off from 7 p.m. to 
5 a.m. The time during which the water was cut off was 
gradually prolonged until on November 11th it was from 
5 p.m. to 9 am. At this time the storage was only 
95 million gallons. Rain then, fortunately, began to fall, 
and by November 23rd the storage was 683 millions. 
The rainfall from April 17th to September 22nd was only 
10°9in., as compared with a fall of 16°87in. over the same 
period in 1900. The following were among the restric- 
tions:—The use of water was prohibited for the cleaning 
of windows, yards, causeways, farm-yards, carriages, and 
carts, including tram-cars; it was not to be supplied to 
lakes or fountains in the parks, to drinking-fountains, and it 
was not to be used for watering gardens, while the public 
swimming baths were closed from September 23rd. There 
was alsoa partial stoppage of the electric tramway service 
owing to lack of water. The restrictions were rigidly 
enforced, and the consumers must have loyally assisted 
the authorities, since the saving from this source 
amounted to three times that derived from turning off the 
water at night, the actual saving effected in the two direc- 
tions being three-quarters of a million and one-quarter of 
a million gallons respectively. At Leeds, on the con- 
trary, there appears to have been a very different state 
of affairs. At a special meeting of the waterworks com- 
mittee held on November 6th it was resolved to cut off 
the supply of water between 7 p.m. and 5 a.m. from that 
day until further notice. At this meeting attention was 
drawn to the fact that wilful waste was going on, and it 
was decided to seek out and punish the offenders. It 
was further resolved to send round handbills setting 
out this decision, and the general expression of the 
meeting was that the public were not assisting the com- 
mittee as they ought to do. At the end of October the 
Washburn reservoirs contained a supply for twenty 
days. Moreover, the City Council have power to draw 
6,000,000 gallons from the river Wharfe. This is about 
a third of the total supply. Leeds, therefore, was not so 
badly off as some others. . Still, to show how low the 
water in the reservoirs must have‘fallen, we may say 
that the total amount impoundgd at: this time was less 
than 300 millions, while the total storage capacity is 
nearly 4000 millions. In some of the out districts, on 
October 31st, supplies had been reduced to twelve hours 
a day, and in others to six hours, with:a stoppage for 
trade purposes. Several other Yorkshire‘towns were in 
a serious position about this time. In Huddersfield on 
November 7th a special meeting of the Corporation 
Waterworks Committee was convened to consider the 
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wave condition of the water supply. At that time the 
total storage in the Blackmoorfoot and Deerhill reservoirs 
was only some 72 million gallons, the-population to be 
supplied being about 152,000. The supply of all water 
for trade purposes had been cut off at the end of Sep- 
tember, which caused the stoppage of all mills depending 
upon the Corporation supply. At the same time the 
supply for domestic purposes was limited to six hours in 
the daytime. — 

Harrogate at this time had a service only lasting 
five hours a day. This town, it must be remem- 
bered, though its ordinary population numbers some 
31,500, has during the summer months a considerable 
number of visitors—some 4000 to 5000. This, of course, 
afiects the water supply, the demand in August—in the 
height of the drought—being 1,417,000 gallons a day, com- 
pared with an average maximum of 1,110,000. In the 
middle of May there was in storage 110 days’ full supply. 
On November 14th there was only a storage of 14 
days’ full supply. For the five months June to October 
the rainfall on the gathering grounds was only 7:44in., 
as compared with the average for eighteen years during 
the same months of 13°6in. Street watering had to be 
stopped as early as the middle of July. By the end of 
August it was found necessary to shut off all sup- 
plies to builders and to prohibit the use of town’s 
water for any trade purpose whatever, as well as 
for carriage washing, for garden watering, for hoists, 
ke, Subsequently the water was turned off between 
10 pan. and 6 am., and finally the above-mentioned 
period of five hours’ supply only given. The water was 
cut off from the public baths, and arrangements were 
being made to utilise pumps in the town for carriage 
washing and other purposes, when, on November 9th, 
the break up of the drought occurred, rain falling for 
nineteen consecutive hours, by which the reservoirs bene- 
fited to the extent of 60,000,000 gallons. Having a new 
reservoir nearly ready, and now available for storage to 
the extent of 180 million gallons, together with a further 
scheme for additional supply about to be commenced in 
the Masham district, there is not likely to be any further 
trouble from drought for a long time to come. 

Bradford passed through a very trying time. The 
supply was restricted from August 28th to Sep- 
tember 16th by the water being shut off from 8 p.m. to 
6am. From September'16th to November 22nd it was 
shut off from 6 p.m. to6 a.m. On November 6th, how- 
ever, the new compensation reservoir at Gouthwaite was 
certitied by two justices as completed, and handed over 
to the Board of Millowners. Until this had been done 
the Corporation were prohibited by the terms of their 
Act from taking any water from the Nidd Valley, where 
they have just completed extensive works. At one 
period the available storage was down to eight days’ 
supply. The supply from the Nidd Valley now amounts 
to some 10 to 11 million gallons a day, which is taken 
practically direct from the streams. There is only 
as yet one small reservoir on the Nidd, but large 
storage reservoirs are in progress at Angram, where will 
be built one of the highest masonry dams in England. 
It will have a height above the river bed of 140ft. 

Two companies whose areas actually adjoin each other 
had very different experiences. The Weardale and 
Shildon Waterworks Company, the district covered by 
which embraces from 400 to 500 square miles in the 
county of Durham, commencing about five miles north 
of Darlington and including the city of Durham, draws 
its supply from two impounding reservoirs in the hills on 
the Waskerley Stream, which is a tributary of the river 
Wear. The population supplied is 180,000, consisting 
very largely of colliery workers. This company was able 
to give a constant supply of water for all purposes during 
the prolonged drought. This was notwithstanding the 
fact that the rainfall from May Ist to October 31st was 
only 13}in., as compared with an average fall for the 
same period, taken over 32 years, of 17°55in., and 
also in spite of the fact that the rain that did fall 
was almost entirely absorbed as it fell by the parched 
peaty soil of the gathering ground, and during the days 
which elapsed between the showers was evaporated. 

The Consett Water Company, on the other hand, the 
district of. which lies to the northward of that of the 
Weardale Company, embraces an area of 300 square miles, 
had a very different and much more unpleasant experience. 
Its supply is obtained from the Derwent watershed. 
This company was unfortunately unable to keep up a 
constant supply, although it received some assistance 
from the Weardale Company. For three months the 
supply for manufacturing purposes was completely shut 
off, and for eight weeks the domestic supply was limited 
to one hour per day. The rainfall in the Derwent Valley 
was practically the same as that in the Waskerley watershed. 
Moreover, it was found impossible to obtain water locally, 
as the colliery workings have drained the underground 
water throughout the district of supply. Both these 
companies are applying to Parliament for powers to con- 
struct further reservoirs. As a matter of fact, contractors 
are at work building a storage reservoir for the Consett 
Company under powers obtained as long ago as 1894. 
We understand that the progress of this has been slow, 
owing to the difficulty of obtaining suitable labour. 

We have already alluded, in our yearly article on water 
supply, to one of the severest sufferers from the inability 
of the Consett Company to maintain its supply. We 
refer to the North-Eastern Railway Company. In view, 
however, of the interest attaching to the whole of the 
measures which were taken to tide over the difficulty, 
we propose to detail the circumstances somewhat more 
fully in the present instance. On September 12th 
the Consett Company gave notice that on the 14th inst. 
its supply to the railway would be entirely stopped. It 
was found that this affected the Railway Company at 
twelve important centres, namely :—Washington, Stella 
Gill, Durham Turnpike, Pelton Level, Annfield Plain, 
Stanley Bank, Bowes Bridge, Lintz Green, Blackhill, 
Consett Junction, Consett Station, and Chester-le-Street. 
It was, fortunately, found that by a small weekly payment 





the company could pump from a large brick pond near 
Beamish Junction. A pump was got to work here by 
the morning of Monday, September 16th. This supplied 
engines working at Stella Gill, Pelton Level, and Beamish 
Junction, they having to go there—a short distance—so 
many times a day. At Washington an arrangement was 
made with the Sunderland and South Shields Company to 
put inaconnection from its mains. The use of the water 
from this source could, however, be only allowed during 
the night. Water supply at this place was therefore re- 
stricted to engines which could not possibly get a supply 
elsewhere. At Consett, Blackhill, and Annfield donkey 
pumps with vertical boilers were put down, and temporary 
containing wells dug near the pumps. Trains made up 
of tenders were then employed to take water from the 
nearest point at which a supply of good water could be 
obtained to these three places, and this water was run 
from the tenders into the wells through wooden 
troughs, being afterwards pumped into supply tanks. 
The Bowes Bridge district was provided for by damming 
up a stream. The other places were arranged for 
by running engines short journeys to points where 
water could be obtained, and also by using tender 
engines in place of tank engines in many instances. 
The scarcity lasted till November 25th. - The drought 
also affected this railway company in other places. There 
was shortness of water at Harrogate—as can well be 
understood from what has gone before—Ripon, Pately 
Bridge, and Thirsk. At Ripon and Thirsk pumping 
stations long disused had to bere-started. At Harrogate 
the temporary pump and well were again resorted to, 
water being taken there in tenders. Only enough water 
to keep the traffic going was obtainable and the washing 
out of boilers in the sheds had to be suspended. At 
Hartlepool in September the manufacturing supply was 
cut off, and the domestie supply had to be depended upon. 
This is stated to be bad boiler water, and as a consequence 
the engines working regularly at this station had to be 
frequently changed. It is easy to be understood that, 
apart altogether from the cost of making these extra- 
ordinary preparations and of continuous pumping, the 
company must have suffered severely in having had to 
use unsuitable water in the boilers. 

We might go on multiplying almost indefinitely 
examples of the far-reaching effect of the drought, but 
we think that enough has been said to show how ex- 
tended were the results of it. It has been suggested as a 
matter for serious consideration whether last year was an 
exceptionally dry year, or whether we are at the beginning 
of a cycle of two or three dry years such as are occasion- 
ally experienced. In the latter case the reservoirs of the 
towns which have suffered so severely will not be filled 
during the winter, and they will be in a much worse 
condition next—or perhaps the following—year than 
they were last autumn. We sincerely trust that this 
may not be so, and, indeed, as far as we have been able 
to gather, the indications up to now do not seem to point 
that way. 

We have to express our thanks to the numbers of 
waterworks’ engineers throughout the country who have 
most courteously afforded us ail the information for 
which we have asked, and have helped us in every way 
during the preparation of this article. Our thanks are 
also due to the engineers of the North-Eastern Railway, 
to whose lot fell the arduous duty of providing water— 
practically at a moment’s notice—in those districts in 
which it ran short. 








THE WOLVERHAMPTON ART AND 
INDUSTRIAL EXHIBITION. 


ALTHOUGH the proposal to hold in Wolverhampton during 
the forthcoming summer an Art and Industrial Exhibition 
was mooted as recently as December, 1900, the scheme 
immediately met with such a-cordial and enthusiastic recep- 
tion that only a short space of,time elapsed before the enter- 
prise was successfully launched. An influential circle, 
representing every phase of business and professional activity 
in the town and neighbourhood, zealously pushed the project 
on, with the result that everything now points to the forma- 
tion of an exhibition which will enforce its claim to be 
considered the most important ever held in the Midland 
Counties. 

It was originally intended to raise a guarantee fund of 
£25,000, but the response .to the appeal was so liberal that 
the total amount guaranteed is now nearly £35,000, while, 
owing to the ever-growing interest and popularity of the 
undertaking, it is hoped that the fund will be raised to 
£50,000 before the gates are opened on May Ist. The 
Executive Committee have obtained excellent technical 
assistance to carry the project through, having secured the 
services of Mr. H. A. Hedley, and his assistant, Mr. Cundall, 
who managed the recent Glasgow Exhibition from start to 
finish ; while Messrs. Walker and Ramsey, its architects, have 
been entrusted with the erection of the Exhibition buildings. 

The town, which is situated on an eminence, has the 
peculiarity that the water from the western side flows 
through the Severn into the Bristol Channel, while that from 
the eastern side passes through the Trent into the German 
Ocean. As a town Wolverhampton is very ancient, but with 
the exception of the grand old collegiate church, founded by 
Wulfruna in 996, though the present edifice was begun in the 
reign of Edward III., there are not many old landmarks to 
render it interesting to antiquarian research, neither can it 
boast any exciting historical associations ; nevertheless, its 
streets possess many examples of building long since old- 
fashioned and out of date. 

The site selected for the Exhibition is the West Park and 
some fields adjoining, this site being in many respects equal 
to Kelvin Grove, the place of the Glasgow Exhibition. The 
West Park, which covers an area of fifty acres, and contains 
two ornamental lakes, occupying altogether about. eight 
acres, was originally the racecourse, and was enclosed and 
planted by the Corporation in 1881. It is situated about 
three-quarters of a mile from the centre of the town, on the 
north-western side, where the aspect is agricultural and no 
factory chimneys exist to pollute the atmosphere. The pro- 
jectors of the enterprise wished to obtain the whole area of 
the park for the Exhibition, but only one-third, including 





the East Lake, was given them. However, the total area of 
thirty acres required was soon made up, thanks to the 
generosity of Lord Barnard, who granted the use of fields 
adjoining the park at a nominal rental. It is in these fields 
that the most important Exhibition buildings are being 
erected, for it has been decided that the park proper shall 
contain only the ‘‘Temple of Music,’’ in order that the 
walks, foliage, and flower beds may be left untouched. 

The beginning of the building operations was cere- 
moniously made on October 17th by the Earl of Dart- 
mouth, and though the work of construction has been much 
interfered with by wet weather, it is now so far advanced 
that it is evident that with the continual exertions of the 
contractors the buildings will be finished in time, if not 
before. 

The sum of £40,000 is being expended on these temporary 
structures, attractiveness and utility, without undue extra- 
vagance, being the keynote of the architectural scheme. 

The two principal buildings are the Industrial and the 
Machinery halls. The former is a rectilinear building, 
covering an area of 64,000 square feet, and, to save time, is 
being constructed of timber, covered with fibrous plaster or 
‘‘staff.’’. Thestructure is designed somewhat in the Spanish 
renaissance style, with free use of ornamentation. The 
colours introduced are delicate and warm—reds and blues 
principally—while the main portions of the building being 
white, will make the contrast with the former more marked 
and pleasing. The main entrance, which occupies the 
central position in the front design facing the park, takes 
the form of a large horseshoe archway, flanked on either 
side by towers, each 120ft. high. Then, on each side from 
that point, and running along the whole face of the build- 
ing, will be open tea terraces. At each of the four corners 
of the hall is a square tower, 90ft. high, while a dome, 60ft. 
wide, in the centre, considerably improves the structure. 
The Machinery Hall is 350ft. long and 130ft. wide, having a 
‘* Belfast ’’ roof—lattice wood girders—in three spans, the 
centre one being of 60ft.; hence, when the visitor enters 
the hall, he will find the view unbroken save by two rows of 
columns carrying the roof of the central bay. Naturally this 
hall is more substantial in character than the other buildings, 
and is provided with concrete foundations for the heavy 
exhibits. Its chief decorative features will be found at the end 
facing the Industrial Hall. In the front of the building, the 
main entrance is flanked on either side by an ornamental 
fountain. Over the main doorway is a group of allegorical 
figures, the central one being a winged goddess, over 9ft. 
high, holding a laurel wreath and the coronation crown, 
while at each end is a dwarf tower surmounted by a semi- 
circular dome, two taller towers supporting the centre. The 
portion of the hall towards the park is to be treated in a style 
conforming with that of the Industrial Hall. Owing to the 
importance of the Canadian exhibits, it has been decided to 
erect an additional building for their reception at a point 
between these two halls. The Canadian House will be 110ft. 
long and 80ft. deep, surmounted by a dome, and having a fine 
porch in front. Lastly, there is the ‘‘ Temple of Music,’’ in 
the park itself. This hall, which has only just been com- 
menced, will be 164ft. long by 74ft. wide, and designed in a 
style that harmonises with the other structures. It will 
have a raised floor, and accommodation is provided for an 
organ and a large number of performers. Within its walls 
1600 people can be seated, and every care is being exercised 
where acoustic properties are concerned. 

Turning to the exhibits, it stands to reason that such a 
hive of human industry and mining wealth as is the Black 
Country should be able by itself to gather together a repre- 
sentative industrial collection, provided that Wolver- 
hampton’s big neighbour, Birmingham, thirteen miles away, 
would consent to associate itself with the undertaking. Con- 
siderable jealousy has always existed between the two towns, 
Wolverhampton complaining that people have a bad habit of 
earning their money there and spending it in Birmingham. 
However, any danger of this old jealousy militating against 
the success of Wolverhampton’s enterprise was removed in 
November last, when the Lord Mayor of Birmingham 
announced that the manufacturers of his city were deter- 
mined to assist heartily in the promotion of the Exhibition, 
which they realised would be for the benefit of the whole of 
the Midland Counties. As far as space is concerned, the 
whole of it has been applied for nearly twice over. In the 
Machinery Hall almost every great engineering firm in the 
kingdom will be represented ; indeed, it will contain one of 
the finest collections of electrical machinery ever seen. 
Again, keen interest is being evinced in the Exhibition by the 
Governments of France, Austria, Russia, and Japan, each 
of which has arranged for a varied and beautiful exhibit 
typical of the country. Among the colonies, Canada will be 
admirably represented. First and foremost, it will be a 
Government exhibit of raw materials, minerals, produce, 
fruit, vegetables, and natural history specimens. Agriculture 
also will have a prominent place in the contribution, which 
will excel anything that has been seen before under similar 
circumstances from that quarter of the world. Lastly, on 
the Fine Art side, the Committee have wisely decided not 
to house a valuable art collection in a temporary building, 
but to utilise the beautiful Corporation Art Gallery. A sum 
of £8000 has been voted to enable the interior of the gallery 
to be put into proper condition, and to cover the cost of a loan 
collection of pictures. 








CATALOGUE OF MATHEMATICAL LITERATURE.—We have pleasure 
at the librarian’s request, in drawing attention to the fact that a 
catalogue of books and tracts on ‘*Pure Mathematics” has just 
been issued by the Newcastle Public Libraries Committee. The 
Committee are anxious that the existence of this valuable collec: 
tion should be widely known, and that the books themselves 
should be abundantly used. The catalogue, a copy of which lies 
before us, shows that the collection is quite remarkable in extent. 
The catalogue is arranged under authors’ names, and is divided 
into two sections, one of the books in the reference department, 
by far the largest ; and the other of the books in the lending 
department. A preface explains the scope of the catalogue. 


Tue INcoRPORATED MuNIcipAL ELECTRICAL ASSOCIATION.—A 
special general meeting of the Incorporated Municipal Electrical 
Association will be held at the Westminster Palace Hotel, London, 
on Friday, February 21st, 1902, at 3 p.m., to consider:—({1) The 
best means of obtaining an alteration to the existing regulations 
controlling the repayment of loans borrowed for the purposes of 
electricity supply undertakings, whereby local authorities are com- 

elled to repay during the construction of works. (2) The desira- 
Pility or otherwise of deciding the percentage which should be 
allowed for the depreciation of electricity undertakings. (3) The 
desirability or otherwise of recommending local authorities to form 
a reserve fund for the replacement of obsolete plant, and for other 
purposes specified in the electric lighting orders, 
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TWO CONTRACTORS’ APPLIANCES. 





Two new devices, which will without doubt commend 
themselves to contractors and others, have just been intro- 
duced by the Hardy Patent Pick Company, Limited, of 
Sheffield. The first is an automatic slip-hook, which is 
applicable to cableway boxes, ballast, and all classes of 
locomotive crane boxes; also to tipping tubs and to loading 
and unloading buckets of all descriptions. It is also intended 
for the automatic release of large stones, iron, or blocks of 
any material. The apparatus which is shown in Fig. 1 is 
wonderfully simple. It is arranged to form a part of one of 
the three lifting chains attached to the box or tub. As shown 
in the engraving, it is in the position it assumes when carry- 
ing weight. The few links of chain at the top form part of 





Fig. 1-AUTOMATIC SLIP HOOK 


the chain going to the crane hook, those at the bottom going 
to the object being lifted. When in this position, and when 
the weight is on, the curved lower arm is so pressed against 
the inner surface of the hole in the horizontal lever or handle 
that the spring attached to the top of this fails to draw it 
upwards. Immediately, however, the load is taken off by 
the box or object being lowered touching the ground, the 
lower chain gets slack and the horizontal lever flies upwards, 
releasing the curved bottom arm as it does so. The release 
is brought about without assistance, and entirely auto- 
matically. Since the discharge of a box, say, does not take 
place till the box is actually on the ground, and then by the 
gradual removal of the box, it can well be understood that 
there are grounds for the makers’ claim that there is no 





Fig, 2~ADJUSTABLE TRENCHING STRUT 


tipping action, and that, therefore, dust and breakage is 
reduced to a minimum. 

The other device which has been brought to our notice 
is of an entirely different type. It is shown in Fig. 2, and 
is an adjustable trenching strut. Its object is to avoid falls 
in trenching and waste of timber in strutting. It is com- 
posed of a steel barrel, one end of which is provided with 
a foot-piece, and into the other end of which screws a 
square-threaded screw, which also finishes in a foot-piece. 
Both these foot-pieces are flexible, so that the apparatus 
adjusts itself automatically to any irregularities in the 
trench, and, of course, se that the screw can be revolved 
without also turning the feet. The working of this appa- 
ratus is so evident that no further description is needed, but 
Wwe may mention that, as ordinarily made, it is capable of 
extension from 27in. to 42in. The makers also draw atten- 
tion to the fact that, when trenching in rock, the strut may 
be used as a bar from which boring machines may be 
worked. 








THE LONDON WATER BILL. 


On Thursday, the 30th ult., Mr. Long introduced to the 
House of Commons the promised London Water Bill. Our 
space will not permit of us printing this Bill in its entirety, 
but we give the following abstract :— 

It is proposed to establish a Board to be called the Metro- 
politan Water Board, for the purpose of acquiring and carry- 
ing on the undertakings of the various London water com- 
panies. The Board is to be a body corporate with a common 
seal. It is to consist of a chairman, a vice-chairman, and 
67 members. The two first only are to be paid officials, and 
may be elected by the Board either from among its members 
or from outside. If from its own members, then the vacancies 
so created will have to be filled by two new members. The 


Board is to be constituted as is shown in the accompanying 
table. 

From an appointed day, which is to be January Ist, 1903, 
or such other day not later than January 1st, 1904, as the 
Local Government Board may decide, the undertakings of 


the companies are to be transferred to the Water Board, 
subject to any then existing liabilities. Then the Bill goes 
on to provide as follows :—‘‘ The Water Board shall issue to 
each company in consideration for the undertaking so trans- 
ferred, such an amount of water stock created under this 
Act as may be agreed on between the Board and the com- 
pany, or, in default of agreement, as may be determined by 
arbitration under this Act.’’ The Board is to take over the 
undertakings whether or not the conditions of purchase have 
been arranged either between the company and the Board or 
by arbitration. The water stock is to be issued within three 
months after the ‘‘ appointed day,’’ or after the ascertainment 
of the exact amount to be paid. The amount so issued is 
to be applied and distributed in a manner to be settled after 
communication with the various companies. 

The area over which the Water Board is to have jurisdic- 
tion is to be the same as that at present dealt with by the 
company, with one or two exceptions. For instance, the 
parishes of Sunbury, Chessington, and Cuddington are to be 
included, while those parts of the boroughs of Croydon and 
Richmond, and of the urban districts of Enfield, Tottenham, 
and Ware, as are at present within the limits, are to be so no 
longer, but may be, if they desire it, supplied by the Board 
with water in bulk. It is further proposed that ‘‘ where any 
metropolitan water company is at the passing of this Act 
accustomed to.supply water in bulk to any person in any 
district in which the company is not authorised to supply 
water, the Water Board may continue to furnish such a 
supply upon such terms and subject to such conditions as 
may be agreed upon between the Water Board and the 
person supplied.”’ 

Within two years from the appointed day all irredeemable 
debenture stock is to be extinguished, and water stock pro- 
ducing a like income to the debenture stock is to be substi- 
tuted, and within eighty years from March 31st, 1903, all 
redeemable debenture stock is to be paid off by the Board, 
together with all mortgage debts, &c. Water stock may be 
given in payment, if agreed to, in lieu of cash. 


Representation of Authorities on Water Board. 





Number 


County. Constituent authorities. of repre- 


sontatives | 


ae 











.| The Londen County Council Stee at 

The Common Council of the City .. .. .. 

.The Council of each of the metropolitan 
boroughs of Islington, Kensington, Lam- 
beth, St. Pancras, Stepney, and West- 
minster .. .. 

The Council of each 
boroughs. . 


London .. 


of the other metropolitan 
| “* . . o* * “- - 
..| The County Council of Essex .. .. .. 
| The Council of the borough of West Ham... 
| The Council of the urban district of East Ham 
j The Council of the urban district of Leyton ..| 
The Council of the urban district of Waltham-| 
| RE tia) eee Gb! cok age been, el 1 
| The Councils of the urban districts of Buck- 
hurst Hill, Chingford, Loughton, Waltham 
| Holy Cross, Wanstead, and Woodford... ..! 1 


| | 
..| The County Council of Kent.. .. .. .. ..! 1 
The Councils of the urban districts of Becken-| 
| ham, Bromley, Chislehurst, and Penge ..| 1 
The Councils of the urban districts of Bexley,| 
ire 


Essex 


Kent.. 


.. The County Council of Middlesex .. .. ..! 1 
| The Couneil of the urban district of Willesden 1 
The Council of the borough of Ealing and the 
Councils of the urban districts of Acton 
and woken LO Oe 1 
The Councils of the urban districts of Brent-| 
ford, Hampton, Hampton Wick, Hanwell, 
Heston and Isleworth, Sunbury, Tedding-| 
ton, and Twickenham ha Spa ben ee 
The Councils of the urban districts of Ed-| 
monton, Hornsey, Southgate, and Wood} 


Green | 1 

.| The County Council of Surrey .. .. .. ..| 1 
The Council of the borough of Kingston and| 
the Councils of the urban distgicts of East) 

and West Molesey, Esher and the Dittons, 

pee es eee ere 

The Councils of the urban districts of Barnes, 

the Maldens and Coombe, and Wimbledon. . 


Middlesex 


Surrey 








Hertfordshire... The County Council of Hertfordshire 


The Conservators of the River Thames .. ..| 1 
The Lee Conservancy Board.. .. .. .. ..| 1 





A Water Fund is to be established, and all receipts of the 
Water Board are to be carried to this fund and all payments 
made out of it. Any deficiency in this fund is to be made 
up by a call on the rates over the area, representatives 
from which have places on the Board. The Board is given 
certain borrowing powers subject to the consent of the Local 
Government Board, and the times of repayment of such 
money is specified. The Board is also brought under 
Section 69 of the Local Government Act, 1888. The Metro- 
politan Water Stock which the Board is to be entitled to 
issue is to bear interest at 3 per cent. per annum. The 
water stock and the interest on it is to be charged on the 
Water Fund and on all the revenues of the Water Board. 

As regards the accounts and audit, the Bill contains the 
following clause :—‘‘ The accounts of the Water Board, and 
any Committee appointed by them, and of their officers, 
shall be made up and audited in like manner, and subject to 
the same provisions as the accounts of County Councils, 
except that a water consumer shall have the same right of 
being present at the audit, and of making objections and 


‘appealing, asa ratepayer has, and the enactments relating 


to the accounts of County Councils and the audit thereof, 
and to all matters incidental thereto and consequential 
thereon, including the penal provisions, shall apply 
accordingly.’’ 

The arbitrators appointed under the Act are the Right 
Hon. Sir Edward Fry, Sir Hugh Owen, G.C.B., and Sir 
John Wolfe Barry, K.C.B. Any vacancy in this Court may 
be filled by the Local Government Board. The decision of 
this Court is to be final and binding, and cannot be interfered 
with or questioned in any court of law, but the Court of 


Arbitration itself may at any stage of the proceedings at an | 


arbitration, and shall, if so directed by the Court of Appeal, 
state, in the form of a special case for the opinion of the Court 
of Appeal, any question of law arising in the course of the 
arbitration. The Court of Arbitration may act by two of 
their number and notwithstanding any vacancy in their 
number. In determining the amount of water stock to be 
issued to any metropolitan water company, the Court of 
Arbitration is not to make any allowance in respect of com- 
pulsory sale, and is not to take into account any enhance- 
ment or depreciation of the market value of any 





shares of the company which, in the opinion of the Court, | each three years. 


stock or | Board is three years, that is to say, 


was caused by or resulted from the passing or the anticipa. 
tion of the passing of this Act, but the Court may make such 
allowance as they think just for covering any expenses which 
have been or are likely to be incurred in consequence of the 
passing of this Act and which ought, in the opinion of the 
Court, to be borne by the Water Board. The costs of any 
metropolitan water company, incurred in an arbitration 
under this Act, are, except and so far as the Court of Arbitra. 
tion otherwise determine, to be borne by the Water Board 
and the costs of any other person attending an arbitratioy 
under this Act are to be in the discretion of the Court of 
Arbitration, and that Court may order the taxation of any 
costs in such manner as they think fit. The Arbitration 
Act, 1889, is not to apply to arbitrations under this Act. 
The Bill then proceeds to define the subsidiary powers of 
the Board and the power of the Local Government Board to 
make alterations in the constitution of the Board or the area 
supplied by it should this become necessary. 
The Board is to make an annual report to the Local 
Government Board—this report to bé laid before Parliament, 
As soon as a metropolitan company has applied and dis. 
tributed the water stock issued to it in consideration for its 
undertaking the company is to be dissolved, the New River 
Company alone to be exempted. ~ 
Until the ‘‘ appointed day '’ the companies are to carry on 
the business as heretofore. But the Water Board may ‘take 
exception to the appointment by the company of any officer, 
or the undertaking of any contract, or the alteration in the 
rate of wages paid to any servant of the company. Of its 
disapproval of any of these things the Board must give notice 
within three months after ‘‘ the appointed day.’’ If such 
notice is given, however, the matter must be submitted to 
the arbitrators. Until the ‘‘ appointed day ’’ the companies 
are to satisfy all debts, liabilities, and obligations which 
would properly be paid in the ordinary course of business, 
The companies are to be allowed to retain after the 
appointed day any such ready money, documents, and the 
services of such officers and servants as may be agreed upon 
between them and the Water Board, or shall be determined 
by the Local Government Board. The appointed officers of the 
company are to have free access to the works and books, &c., 
of the company, which have been handed over to the Board, 
and the Water Board is to pay to each company from time 
to time, on account of the consideration ultimately due to 
them, such sums as may be agreed upon or decided by the 
Local Government Board. 
Then, on the other hand, any officer of, or person author- 
| ised by the Water Board, is to have free access to the works 
of any metropolitan water company for the purpose of in- 
specting those works, and to all books, accounts, and 
documents in the possession of the company. 
As regards the interest to be paid until the water stock is 
handed over, the Bill contains the following clause :—*‘‘ The 
Water Board shall, from and after the appointed day, pay by 
way of interest on purchase money to each metropolitan 
water company half-yearly until the water stock to be issued 
to the company is issued, a sum of money equal to the divi- 
dend on the ordinary and preference capital of the company 
calculated on the average rate of dividend paid thereon 
respectively in respect of the two half years preceding the 
publication of the notice for the Bill for this Act, together 
| with, in respect of the reasonable expectations of increasing 
dividends—if any—such additional sums—if any—as may 
be agreed on, or, in default of agreement, as may be deter- 
mined by arbitration under this Act.’’ The payments are to 
| be paid on the same dates as interest has hitherto been 
payable. 
For working expenses the Board are to be entitled to 
| borrow £500,000, or such larger sum as the Local Govern- 
| ment Board may sanction, and they have to repay it within 
five years. The Board will take over all actions, &c., as 
though there had been no transfer, and all by-laws, rules, 
regulations, and scales of water charges made or enforceable 
by any metropolitan water company, so far as they are con- 
sistent with the provisions of the Bill, are to continue in 
force with respect to the undertaking to which they relate, 
until repealed, altered, or superseded. 
As regards the existing officers and servants of the com- 
panies, the following regulations are proposed :—Every officer 
and servant employed by a metropolitan water company upon 
or in connection with the undertaking immediately before 
the appointed day is, as from the appointed day, to become 
an officer or servant of the Water Board, and is to hold his 
| office or situation by the same tenure and upon like terms 
| and conditions under the Water Board as he would have held 

the same under the company if this Act had not been passed, 
and while performing the same duties is to receive not less 





salary, wages, or pay, and be entitled to not less pension 
(if any) than he would have been entitled to if this Act had 
not been passed. Every such officer and servant is to per- 
form such duties in connection with the water undertaking 
| of the Water Board as they may be required to perform by 
| the Board. The Water Board may abolish the office or 
| situation of any such officer or servant which they deem 
unnecessary, and any such officer or servant required to per- 
| form duties such as are not analogous, or which are an 
| unreasonable addition to those which, as an officer or servant 
| of the company, he was required to perform, may relinquish 
| his office or service. Every existing officer or existing servant 
| whose office is so abolished or who so relinquishes his office 
| or service as aforesaid, or who otherwise suffers any direct 
| pecuniary loss in consequence of this Act, shall be entitled to 
be paid by the Water Board compensation for such pecuniary 
loss, regard being had to the conditions on which his appoint- 
ment was made, the nature of his office or employment, the 
| duration of his services, and any other circumstances affecting 
the case. The provisions contained in Section 120 of the 
| Local Government Board Act, 1888, relating to compensation 
| to existing officers are made applicable in this case also. 

The auditors of the companies’ accounts are to be com- 
| pensated for loss of office, and all costs, charges, and 
| expenses preliminary to and of and incidental to the prepar- 
| ing, applying for, obtaining, and passing of the Act incurred 
| by the Local Government Board are to be repaid to that 
| Board by the Water Board when established under the Act. 
There are six schedules to the Bill. The first sets out a 
| list of the water companies; the second, the area of supply 5 
| the third, which we have given in full, the representation of 
' the authorities on the Water Board; and the fourth deals 

with the constitution and proceedings of the Water Board. 
In it are defined the qualifications of members and what 
‘shall and shall not disqualify them or the chairman and 
| vice-chairman. Then, too, the joint committees of the 
' Councils of urban districts, which will each return a member, 
are specified. We learn, too, that the ordinary life of the 
anew Board is to be elected 
But in the case of the first Board it is to 
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last four years—evidently to allow it to get the transfer over 
before starting the work of management—for the second Board 
will not be elected till June, 1907. A quorum of the Board 
is to be one-third of the whole number, and in case of an 
equality of votes, the person presiding is to have a second or 
casting vote. 
committees to deal with special subjects, and the Board is to 
regulate its own procedure, subject to the provisions of the 
Bill. The final clause of this schedule is as follows :—‘‘ The 
Local Government Board shall take such steps as may be 
necessary for constituting the Water Board as soon as may 
be after the passing of this Act, and for summoning the 
first meeting of the Water Board and regulating the pro- 
ceedings thereat, and all authorities and persons shall com- 


The Board is further to have power to create | 





AMERICAN PASSENGER ENGINE ATLANTIC TYPE 


ply with any instructions issued by the Local Government 


Board for that purpose, and any expenses incurred by the | 


Local Government Board for the purpose aforesaid shall 
be repaid to that Board by the Water Board when estab- 
lished.”’ 

The fifth schedule is at present blank, and will only be 
settled after consultation with the various water companies. 
The sixth and final schedule names the sections of two 
statutes which are repealed. These are set forth below :— 

Enactments repealed.—Sections 15, 19, 20, 22, and 27, so 
far as unrepealed, of the Metropolis Water Act, 1852, 
15 and 16 Vict. c. 84. Sections 37 to 42 and Section 47 from 
‘* or to authorise ’’ to the end of the section, of the Metro- 
polis Water Act, 1871, 34 and 35 Vict. c. 113. 





EXPERIMENTAL LOCO- 


MOTIVES. 


Durinc the past year the locomotive department of the 
Egyptian State Railways has introduced several experimental 
types of engines, in order that the most suitable designs for 
the various classes of traffic may be obtained; six new engines 
were purchased, two built to the designs of Mr. F. H. Trevi- 
thick, M. Inst. C.E., locomotive superintendent, the other 
classes being the builder’s design in most part. The contract for 
the locomotive superintendent’s designs was secured by Dubs 
and Co., of Glasgow; whilst that for the maker’s design 
was awarded to what was then the Brooks Locomotive 
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Works of Dunkirk, U.S.A., now incorporated in the Ameri- | 
can Locomotive Company. 

Dubs’ and Co.’s engines, which are illustrated in the first 
two engravings—page 140—in main essentials follow British | 
practice with what are considered the best points of Ameri- 
can practice introduced. The comparison of these engines 
and the corresponding classes by Brooks is instructive, and 
should furnish an excellent opportunity to the railway 
officials to see really which are the better engines, considered 
from every standpoint. The express passenger engine is of 
the “ Atlantic ”’ type, with outside cylinders 20in. by 26in. ; 
the valves, which are of the balanced type, are placed above 
the cylinders, and driven by Stephenson valve motion through 
the medium of rocking shafts; the crossheads have the 
slide bars above, close together, so as to allow full clearance 
to the bogie wheels ; the boiler, which has a fire-box of the 
Belpaire form, and a circular extended smoke-box, is carried 
at the front end by a saddle casting, and is at the centre line 
8ft. Gin. above the rails. The driving wheels are 6ft. Gin. 
diameter, bogie wheels 3ft. diameter, trailing wheels 4ft. 3in. ; 
the wheel base is 26ft. 10in., with wheel base as follows :— 
Distance apart: bogie wheels, 6ft. Sin. ; bogie axle to lead- 
ing coupled wheels, 8ft. 9in.; coupled wheels centres, 7ft. ; 
driving to trailing wheels, 7ft. 9in. 

A very powerful boiler is provided. The steel plates are 
ysin. thick; the barrel is built in three plates arranged 
telescopically ; the diameter is 5ft. 44in., length, 14ft. ; 
fire-box shell, 8ft. Qin. long by 4ft. gin. wide; the inner 
fire-box of copper, 7ft. 5}§in. by 3ft. 54in.; grate area, 
26 square feet. The tubes, of which there are 242, are brass, 
2in. diameter, giving a heating surface of 1827-6 square feet ; 
the fire-box surface is 168-4 square feet, making a total of 
1996 square feet ; working pressure, 1801b. per square inch. 
The Consolidation type goods engine is an extremely 
powerful machine. Its eight coupled wheels are 4ft. 6in. 
diameter. The total wheel base is 24ft. llin., of which 
16ft. 5in. is rigid base. Its cylinders are 2lin. by 26in., with 
balanced valves between the frames direct driven by Allen 
straight link motion. The piston-rods of this engine, as in 
the passenger engine, are extended through the front cover. 

A more powerful boiler even than that in the passenger 
engine is provided, the barrel and tubes are the same, but 
the fire-box shell is 9ft. 4in. long by 4ft. Ofin. wide; the 
copper box, of jin. and jin. plate, is 8ft. 7jgin. long by 
3ft. 5gin. wide, giving a grate area of 30 square feet; the 
heating surface is 176-8 square feet; the tube surface is 
2023-7 square feet; making a total of 2200-5 square feet ; 
working pressure, 180 1b. per square inch. The tenders of 
both engines are identical; the bogies have wheels 3ft. 3in. 
diameter ; each bogie has a 5ft. 6in. wheel base; total wheel 
base 17ft. 3in.; the frames are 24ft. long; the tank capacity 
is 4000 gallons and coal space 240 cubic feet. Weight full 
without coal, 39 ton <15 cwt. The table gives the principal 
dimensions, which are placed with those of the corresponding 
American types for the sake of comparison. 

Considering the American types, which, as before stated, 
are built by the Brooks Works, which has ever been noted for 
turning out the neatest engine in the United States, it will 
be seen by the third illustration that the passenger engine. is 
also of the ‘‘ Atlantic’’ type; but,. whereas the British 
engines have plate frames, these have the customary Ameri- 
can bar frames. The cylinders are 20in. by 26in., with piston 
valves driven indirectly ; the valves are below the smoke-box 
saddle casting, the wheels are of the same diameters as in 
the Dubs engines, and the positions are as follows :—Front 
bogie wheels, 3ft. 6in. ahead of cylinder centres ; rear wheels, 
3it. 4in. behind ; leading coupled wheels centre to rear bogie 
wheels, 5ft. 4in.; coupled wheel base, 7ft. lin.; driving to 
trailing wheels centres, 7ft. 6in. 

The boiler is built of steel ; the barrel is 5ft. diameter, con- 
taining 260 brass tubes 2in. diameter, 15ft. gin. long; the 
fire-box is Belpaire type; the inner box is 8ft. lin. long by 
3ft. Gin. wide; the material is copper; grate area, 27:33 
square feet; heating surface, 154 square feet ; tube surface, 
2036 square feet; working pressure carried 1801b. per 
square inch. 

The tender, which is common to all the Brooks locomo- 
tives, is carried on two four-wheeled bogies with wheels 3ft. 
diameter ; the weight loaded, 40 tons 12 ewt. As regards 
appearance, the Consolidation goods engines are the most 
American of all the Brooks engines, and the greatest contrast 
to the Dubs locomotives, though the dimensions are very 
similar; but altogether the engine is less powerful. The 
cylinders are 20in. by 26in., with indirect-driven piston 
valves. The coupled wheels are 4ft. 6in. diameter; truck 
wheels, 3ft. gin. diameter ; the total wheel base is 24ft. 2in., 
of which 15ft. 6in. is rigid. The boiler barrel is 5ft. 
diameter, with 260 brass tubes 2in. diameter, 14ft. Tin. long; 
the copper fire-box is 8ft. lin. long by 3ft. 6in. wide, but 
somewhat deeper than in the previous class; the grate area 
is 27°33 square feet; the heating surfaces area of tubes, 
1968 square feet ; fire-box, 166 square feet. 


| 


Table of Dimensions of Similar British and American Classes, 








_— | Dubs, | Dubs, Brooks, Brooks, 
. | passenger. | S. | passenger. goods. 
Cylinders .. ..  ../20in. x 26in.|2lin. x 26in./20in. x 26in.'20in. x 26in. 
Coupled wheels, dia..| 6ft. 6in. | 4ft. 6in. | 6ft. Gin. | 4ft. 6in. 
Wheel base, — oa —s — | 4 llin. | = — og _ 
2 rigi ..| 7ft. Oin. | 16ft. 5in. | 7ft. lin. 5ft. 6in. 
Heating surface— | sq. ft. | sq. ft. | sq. ft sq. ft. 
ao A go 1827-6 2023-7 | 2036 1968 
ire-box .. | 168-4 | 176-8 154 166 
Fire-grate area 2-0 | 30-6 | 27-38 27-33 
“seo 53] S55) bet] Sat 
Coupled wheels 3510 0 | 59 2 0 | 3710 0 | 5818 2 
Trailing wheels 240/ — |1880}] — 
SE os as, oe | 644 40 | 6 20 6619 0 | 6512 2 





The other two engines are both of the ten-wheeled type, 
with six-coupled wheels; the sole difference between these 
two is that the engine shown in the fifth engraving has 
coupled wheels 5ft. 9in. diameter, whereas the other has 5ft. 
wheels. The bogie wheels are 3ft. diameter; the wheel base 
is 26ft. 9in., divided as follows :—Bogie base, 5ft. 10in. ; hind 
bogie wheels to coupled wheels centre, 5ft. 4in.; rigid base, 
14ft. Tin. ; the boilers are identical in diameter with that of 
the four-coupled express passenger engine. The weight loaded 
is 66 tons 19 ewt., distributed as follows :—Bogie, 18 tons 
10 cwt. 1 gr.; coupled wheels, 48 tons 8 cwt. 1 qr. 

Altogether these six engines are striking examples of 
modern locomotive engineering, and reflect great credit on 
the locomotive department for the enterprise shown in really 





experimenting with different designs, in order to obtain that 
most suitable for the different classes of traffic on the line, 


THE NEW DURHAM COAST LINE. 





Tue North-Eastern Railway Company some six or seven 
years ago obtained parliamentary sanction for the construc- 
tion of a new coast route between the Hartlepools and 
Sunderland, which, leaving the present line at Hart, and 
rejoining it later at Seaham, reduces the distance by railway 
between the two places by nearly five miles, and affords an 
alternative route to the present somewhat circuitous way vid 
Wellfield Junction. 

The work of construction was deferred some time, pending 
developments in the coal trade in the district; and it was 
only some three years ago that an actual start was made by 
Walter Scott and Mountain, of Newcastle-on-Tyne, to whom 
the contracts had been let. For a considerable distance the 
new line, which is nine miles seven chains in length, and is 
estimated to cost nearly £250,000, runs practically parallel to 
the coast, and will be thus a direct contrast, from a scenic 
point of view, to the present monotonous journey. For some 
considerable time the contractors have had a staff of nearly 
600 men, together with four steam navvies, busily engaged 
upon the works, and such progress has now been made that it 
is estimated that the line will be ready for traffic in the course 
of about fifteen months. In addition to the construction of 
several bridges, the works have comprised the erection of no 
less than three massive brick viaducts, crossing the ‘‘ Denes’’ 
at Crimdon, Castle Eden, and at Hawthorne. The viaduct 
at Crimdon Dene is a fine structure of ten arches, each with 
a span of 60ft., and with a height from the bottom of 92ft. 
At Blackhalls, where a goods and passenger station is in 
course of erection, a cutting for nearly a mile in length, with 
a varying depth to 30ft., has been completed. The viaduct 
over Castle Eden Dene also comprises ten arches of 60ft. 
span; the height of the rail level, however, from the bottom 
of the stream is 143ft. The work of putting in the founda- 
tions of this viaduct was much impeded owing to the 
abundance of a mixture of mud and sand encountered at the 
bottom of the Dene, and this portion of the work alone 
accounted for the whole of the twelve months of 1899. In the 
construction of the viaducts at Castle Eden and Crimdon, 
cable wires composed of steel ropes, each 6in. in circumference, 
and supported by towers stretching from bank to bank across 
the valleys, have been used. By means of a steam winch on 
the bank a traveller moves backwards and forwards on the 
rope, lowering or lifting loads at any point. The distance 
spanned at Crimdon is no less than 854ft., and at Castle 
Eden 930ft., and the application of these cable wires, originally 
utilised in the granite quarries of Aberdeenshire, have in 
these instances been most successful. Close to the new line 
at Easington, where a commodious goods and passenger 
station is also being established, are situated the properties 
of the Horden Collieries, Limited, as also the new Easington 
Colliery, which, according to Sir Christopher Furness, will be 
when in full working order one of the largest coal mines in 
the world. From Easington, where a connection has been 
established with the Londonderry Railway, acquired last 
October by the North-Eastern Railway, the lines run quite 
close to the coast, the ‘‘ Dene’’ at Hawthorne being crossed 
at a height of 112ft. by a large viaduct, the central span of 
which is of the unusual width of 120ft., this ranking, it is 
believed, as the second largest brick span in England, being 
surpassed only by that of 127ft. crossing the Thames at 
Maidenhead. 

The opening of the New Durham Coast line will undoubtedly 
lead to the immediate working of the vast undeveloped 
mineral wealth of East Durham, and connections have 
already been established with the New Londonderry Harbour 
at Seaham, to which a very considerable coal traffic will be 
conveyed for shipment. On completion the new coast line 
will serve as a connecting link to an alternative route over 
which many of the through Live 1 and Newcastle expresses, 
now running vid Stockton and Wellfield, will be diverted as 
vid West Hartlepool. The new railway has been constructed 
for express running throughout, the most unfavourable 
gradients being 1 in 130, and this for only a short distance, 
whilst on the present route some of the gradients encountered 
are twice as steep, notably the banks at Hesleden and Seaton, 
and in addition to reducing the distance to and from Sunder- 
land by nearly five miles, will admit of the further accelera- 
tion of both local and through express traffic between Leeds, 
West Hartlepool, Sunderland, and Newcastle-on-Tyne. 








DOCKYARD NOTES. 





Last week the Temperley-Miller apparatus for coaling ships 
at sea under weigh was tried in Portsmouth Harbour with 
the vessels stationary. A rate of 37 tons an hour was reached. 
Various naval wiseacres of the non-progressive order spent 
the rest of the week in demonstrating that this could not be 
done at sea. On Monday there was a proper sea trial, and 
36 tons an hour was reached—practically the same as the 
harbour result, and one that practice—if past coaling ex- 
periences go for anything—will double. However, . this 
matter is too important to be dealt with in a paragraph, 
and we shall later.on be dealing with it elsewhere in detail. 
On Wednesday, the 5th, at the official trials, 30 tons was 
taken for three hours’ running, and 40 tons taken one hour. 
Everything was a complete success. 





THE London went out again this week for her thirty hours’ 
trial at four-fifths power—so the ‘ breakdown’’ has not 
delayed her long. : 





Tue French cruiser Chateaurenault, whose engines were 
unable to utilise all the boilers’ power on her last trials, has 
gone out on trials again. : 


An air ship—probably a balloon type only, but one in 
which the War-oftice has been interested for some twenty 
years, according to local report—has been burned at Cosham, 
near Portsmouth, just as it was on the eve of trials. It was 
designed throughout for military use. A tramp and a box 
of matches wrote ‘‘ finis ’’ to its career. 





A ‘* NAVAL engineers’ agitation’’ is in process of growing 
in France just now. In this country the Morning Post has 
again started the ‘‘ engineer problem,’’ but the naval engi- 
neers may need salvation from their friends, for it was well- 
meant but misdirected efforts in that journal which ruined 
the last agitation. There is little, if any, real objection in 
the service to engineers having, if not full control, at least far 





more than they now have over their own men, but the cause 
is always liable to ruin at the hands of sympathisers ignorant 
of: naval conditions. These take the line of attacking the 
executive in an attempt to take by bluster what would be 
obtained readily enough by a policy of diplomatic concilia. 
tion and explanation. The net result of past agitation has 
been that the executive—who are the folk in power, and not 
without one or two powerful outside friends—get the idea that, 
the engineers’ aim is to supplant them root and branch, 
Shore-going folk who really wish to help the naval engineers 
can do so best one way, and that is—by keeping quiet. 





Unper Admiral Fournier's régime all the first-class sea. 
going French Channel torpedo boats are now collected at 
Brest, instead of scattered at various ports. 





Tue French armoured cruiser Condé will be launched at 
Lorient on March 8th. The Gloire, of the same general type, 
has just received her armament at.the same arsenal. 





Tue Dutch Admiralty has recently served out the Jane 
Naval War Game to every ship in commission in its navy, 





A LARGE order for 9°4in. coast guns, on central pivot, and 
also on disappearing mountings, for Japanese sea forts, has 
been recently completed by Messrs. Schneider-Canet. 





Tue Channel Fleet coaling was more or less a fiasco all 
round, and presents nothing worthy of a lengthy repor:. 
The Majestic took 1753 tons, and the average was 134°8 tons 
per hour; Prince George 1033 tons, average 85-5 tons; 
Mars 1003 tons, average 112°5 tons; Hannibal 941 tons, 
average 64 tons. All the colliers were totally unsuited to 
rapid work, that of the Hannibal being an almost impossible 
craft. The wonder is that she managed to take so quickly as 
she did, especially as a donkey engine broke down and was 
useless for an hour. The Hannibal took all Scotch coal, the 
Mars and Prince George half Scotch and half Welsh. The 
Majestic took 987 of her 1753 tons from the Ruby, now fitted 
as a coal hulk with a patent bag-filling apparatus that by no 
means came up to anticipations. This apparatus, we should 
mention, is not, as commonly reported, the Temperley bag- 
filler, but an Admiralty apparatus. 


GREECE has recently laid down, according to rumour, three 
armoured cruisers, four destroyers, and six torpedo 
boats. Where they are being built has not been stated. 





NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineers: George 
Parsons, to the Pembroke, for the Thunderer ; Joseph W. Allen, 
to the Vivid, for the Barfleur. Staff engineers: Frederick H. Dart, 
to the Goliath; William J. Anderson, to the Blenheim. Chief 
engineer: Frank A. Allden, to the Wildfire, for the Edinburgh. 
Engineers: Collingwood F, L. Donkin, to the Victory, for the 
Recruit ; Thomas O. Jameson, to the Duke of Wellington, for the 
Brazen; Henry 0. Andrews, tu the Pembroke, for the tender 
Dasher, on commissioning ; Harry R. Batchelor, to the Pembroke, 
for the Salmon, on paying off; Richard C. Cleave, to the Gold- 
finch, on commissioning ; G, H. Jeffery, to the Vernon, for torpedo 
store, and A. J, Hastings, to the Vernon, for charge of machinery 
of steamboats; P. D. Maltby, to the President, for service as 
engineer overseer at works of ‘Messrs. Whitehead and Co., Wey- 
mouth; W. J.. Leighton, to the Canopus; and J. N. Tucker, to 
the Research. Artificer engineer: Henry Bloor, to the Thistle. 


GLascow SEwaGe.—In the course of a lecture on ‘‘ Sewage Dis- 
posal,” delivered in Glasgow last week, Mr. A. B. McDonald, 
city engineer, stated that the works at Dalmarnock, which for the 
last seven years had dealt with the sewage from the north-eastern 
section of the city, were first arranged for intermittent precipita- 
tion, and worked in connection with a system of coke filters, 
through which the sewage effluent was passed on its way to the 
river. More recently it had been found desirable to extend and 
convert the Dalmarnock works, and the precipitation tanks were 
now worked in continuous flow, and the use of the filters had been 
abandoned, as it was found that the process deteriorated the 
effluent instead of improving it. The treatment of the whole of 
the sewage of the city would eventually be undertaken in two 
other sections additional to that at Dalmarnock. One section 
included the remainder of the city on the north side of the river, 
while the third section comprised the whole of the city on the 
south side of the river. The works for the disposal of the sewage 
for the second section were being constructed at Dalmuir, and 
those of the third section were to be situated on the river bank at 
Braehead. For the collection and disposal of the 94 million 
gallons of sewage within the three sections there would be con- 
structed 30 miles of sewers. At Dalmuir and Braehead the same 
method of sewage treatment will be adopted as that at Dal 
marnock—chemical precipitation by means of under-surface con- 
tinuous flow, with the exception that sludge presses will be 
dispensed with, and the liquid sludge carried out to sea. There 
was reason, he said, to expect that the precipitating plant at the 
two new works would be more effective than the installation at Dal- 
marnock, The precipitation tanks now in construction at Dalmuir 
were more favourably situated than those at Dalmarnock, each 
being 750ft. in length, thus allowing 7 for more com- 
= precipitation than was afforded in the shorter tanks at the 

almarnock works, and effecting a saving in the reduced propor- 
tion of chemical agents required for the process. 


CONSERVATIVE ENGINE Drivers.—‘‘ An Expert,” writing in the 
Madras Mail on English and American locomotives, tells the 
following amusing anecdote : —‘‘ Locomotive drivers, it is generally 
admitted, are one of the most conservative ty pesof men in this world. 
They are not less thought of for this characteristic, which is a 
desirable trait in many ways, though possibly disadvantageous in 
others. I recollect a case of this extraordinarily conservative 
spirit. Ona certain railway it was found necessary, owing to the 
introduction of some inferior coal, to use brick arches in the fire- 
boxes. The result of the innovation was that every engine on the 
system lost time in a most hopeless manner, and it was a common 
experience for engines to stick between stations for want of steam. 
These complaints lasted, not for a few weeks or months, but more 
than a year. The officials of the railway refused to give way to 
the drivers’ entreaties that the brick arches should be removed, 
and brick arches were used frora that time forward. In the 
course of time matters righted themselves, the drivers got used 
to the brick arches, and trains kept time. About five years after 
the introduction of the brick arches the supply of bricks, owing 
to an accident, ran out, and, as a consequence, for several months 
many engines had to run without brick arches. The result was 
unexpected. Loads had to be reduced, engines would not steam, 
traffic and trains were delayed, and the whole railway appeared to 
be more or less in a disorganised state. The excuse in every case, 
given, I believe, in perfectly good faith, was that it was impossible 
to run engines without brick arches. It is this conservative spirit 
that makes one hesitate to accept drivers’ statements and opinions 
concerning English and American engines, If American engines 
were exclusively used on an English line sufficiently long to enable 
drivers and the staff generally to grow up with them, it would 
probably be found that an —_—- engine would not be kindly 
received on that railway. The converse, of course, would no 
doubt be equally true,” 
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RAILWAY MATTERS. 


Tue Taff Vale Railway will at the next half-yearly 
meeting in February declare a dividend at the rate of 3} per 
annum on the old ordinary stock, 

In connection with the Manchurian Railway, it is 
announced that no foreigners will at present be allowed to travel 
by the Port Arthur-St. Petersburg route without special authori- 
-eation from St. Petersburg. 

A pespatcH from Santa Rosa, New Mexico, states that 
the last spike has been driven in the line connecting the El Paso 
and North-Restern Railway with the Rockland, thus completing the 
new short line across the Continent. 


Tue general manager of the Great North of Scotland 
tailway, Mr. William Moffatt, has been chosen chairman of the Con- 

ference of General Managers of Scottish Railways for the ensuing 
year, in succession to Mr. Millar, general manager of the Caledonian 
Railway. 

Ir is reported that a movement is on foot to form a 
company for making a light railway in the Skene district, and it 
is believed that certain gentlemen are pre red to offer substantial 
support. The Great North of Scotland Railway Company some 
years ago got a provisional order to make such a railway, but the 
scheme fell through. 

Tur Hungarian railway system in 1900 increased by 
173 kiloms., the total length at December 31st, 1900, being 17,101 
kiloms, of which 83 per cent. were in the hands of the State. The 
railways of the kingdom of Hungary carried 644 millions of pas- 
sengers, or 3 millions more than in 1899, Merchandise traffic 
amounted to 424 millions of tons, an increase of about 24 millions 
over the preceding year. 

ue Caledonian Railway Company has just obtained 
delivery of twenty 30-ton wagons built for it by the American 
Steel and Foundry Company, of Philadélphia. The orders for 
the wagons were placed months ago, and the deliveries are far 
beyond the specified date. They are of the bogie pattern, and 
will be used chiefly for the carriage of iron ore. They are the first 
consignment of fifty ordered by the Caledonian Company. 


A scHEME is being promoted for the purpose of con- 
structing a line upon the mono-rail system between Edinburgh and 
Glasgow. The plans have been prepared and the route mapped 
out, and these have, as a preliminary, been submitted to the 
Board of Trade. The distance is 49 miles by the most direct 
route possible, and this it is proposed to cover in 29 minutes, or a 
relative speed of 117 miles per hour. A service of six trains per 
hour both ways will be provided for. 


Tur Lon?on and North-Western Railway Company is 
again applying to Parliament for powers to construct another dock 
at Garston, partly on lands already belonging to them and _ partly 
upon the foreshore of the estuary of the river Mersey. The pro- 
posed new dock works will extend for a distance of 300 yards in a 
south-easterly direction from the south-east end of the company’s 
existing old dock at Garston, and for a distance of 500 yards from 
south to north, The entrance channel will commence on the fore- 
shore of the estuary in front of Garston Docks. 


Ar the half-yearly meeting of the Metropolitan Rail- 
way Company held last Friday, the chairman, Colonel J. J. Mellor, 
referred to the offer of the Traction Company, to supply current 
for working the line at 0-85d. per unit. ‘The Board, he said, had 
been advised that they could supply their own requirements from 
the proposed works at Neasden for 0-5d. per unit, and as they 
would require about 70,000,000 units per year, the difference 
hetween the two amounts would be £100,000. The Board intends 
to proceed at once with the “ electrification” of the line. 


Tue London and South-Western Railway Company 
have applied to the Light Railway Commissioners for permission 
to construct a light railway between Bentley Station and Borden 
Camp, in Woolmer Forest, for the convenience of the War Depart- 
ment. The line, which is over four miles in length, is estimated 
to cost £30,000. It is being built for purely military purposes, 
and by an agreement between the Secretary of State for War and 
the London and South-Western Railway Company the line may be 
placed entirely under the control of the military authorities. 


Ay official report of the traffic on the Siberian Railroad 
recently published shows that in 1900 772,813 tons of goods were 
carried, against 716,237 in 1899. Of grain 316,350 tons were 
carried, of which 12 per cent. went to Baltic ports, 8 per cent. to 
Archangel, 18} to European Russia, 204 to the Ural district, 
bordering European Russia, where mines abound, and 38} per 
cent. to places in Siberia itself. This grain was taken chiefly from 
stations on the western 325 miles of the road. Wheat formed 
56 per cent. of the grain shipments, and more than nine-tenths of 
this came from the 325 miles named. 


Tuer firm of Sir William Arrol and Co., Dalmarnock 
lronworks, Glasgow, has secured the contract from the Fishguard 
and Rosslare Railways and Harbours Company for the erection of 
a railway viaduct over the river Barrow, in the South of Ireland. 
It will be about 2000ft. long, and will consist of thirteen fixed 
spans of 140ft., and two opening spans of 80ft. each. The super- 
structure will be of steel, and the foundation cylinders cast iron, 
some of which will extend to a depth of over 100ft. from the 
underside of the structure to the bottom. American and conti- 
nental firms made a bold bid to secure the contract. 


Tue Liverpool Overhead Railway is feeling adversely 
the competition of the municipal electric tramway system. The 
number of passengers carried during the past half-year showed a 
diminution compared with the similar period in 1900, The actual 
figures were 5,433,454 passengers last half-year, and 5,655,499 in 
the earlier period. The total receipts show a decrease of £1942, 
and the expenses are £710 higher. To meet contingencies arising 
from the accident at Dingle Station a sum of £3000 is set aside, 
and there then remains £9193, against £15,830, for distribution, 
and the dividend rate on the ordinary stock is reduced from 3} to 
1 per cent., with a balance of £3693, against £4080, carried for- 


ward, 


AFTER three weeks’ stoppage of traffic on the Gold 
Coast Railway to enable the temporary timber bridge over the 
Bonsa River to be replaced by the permanent steel lattice girder 
bridge, the railway was re-opened to the Tarkwa Mines on the 
29th ult. On re-opening, five trains, conveying 450 tons of 
machinery and material, were despatched in one day to the mines. 
There is now no congestion of traffic at Sekondi. The Lighterage 
Company is now able to land 200 tons of freight per day. The 
Coomassie Extension is completely surveyed to Obuassi, and the 
railway is proceeding at the rate of four miles per month. The 
clearing of timber aud earthwork continue to be very heavy, and 
the supply of labour is very much below requirements. 


THE report of the managing committee to the 
hoards of the South-Eastern and London, Chatham, and Dover 
Railway companies for the half-year states that the gross receipts, 
amounting to £2,400,315, show a decrease of £29,849 as compared 
with the corresponding period of 1900, and the expenditure has 
been £1,474,276, which shows a decrease of £23,293 as compared 
with the corresponding period of last year. The committec have 
again to report an increase in the expenditure in the items 
of maintenance of way and carriage and wagon renewals. 
Some old station buildings and signal cabins have been re- 
moved in consequence of the widening and improvement of the 
railway. There has been a decrease in the expenditure of the 
locomotive department due to a great extent to the reduction in 
the price and consumption of coal, which has resulted in a saving 


of over £53,000, 


NOTES AND MEMORANDA. 


THE amount of rain which fell at Oxford last year was 
22-16in., as compared with a mean of 2-29in. for the past thirty- 
five years. In December there was an excess of rain. 


Ir is calculated that the rivers of Italy, if harnessed, 
would be collectively capable of developing 2,640,000 horse-power. 
So far only about 300, horse-power has been utilised for com- 
mercial purposes, 

TuE register of the Germanischer Lloyd for the year 
1902 contains the names of 4292 vessels. Of these 2983 are German, 
302 Swedish, 295 Dutch, 258 Russian, 132 Norwegian, 123 Danish, 
48 British, 26 French, 17 Italian, 14 Spanish, and 94 others. 


Tur water power now running to waste in the rivers 
of France is calculated by a French engineer named Tavernier to 
be between 3,000,000 horse-power and 5,000,C00 horse-power, and 
— er horse-power of this enormous total has yet been 
utilised, 


Except with regard to speeds, the use of motor cars in 
France now appears to be attended with more restrictions than in 
this country. In no case is the speed to exceed 30 kiloms.—18? 
miles—an hour in the open country and 20 kiloms.—or 124 miles— 
per hour in populous centres, 


Ow1ne to the present high price of British coal, says 
a Stockholm telegram, the administration of the Swedish railways 
has decided to experiment with Canadian coal, and as a trial ship- 
ment the steamer Drottningsofia has just arrived at Gothenburg 
with about 7000 tons. This coal is shipped by the Dominion Coal 
Company from Sydney, Canada. 


Eacu of the generators at the new power station of the 
Manhattan Railroad delivers three-phase current at 11,000 volts, 
which, if necessary, may be raised to 12,000 volts. The wave form 
generated is practically a true sine curve under all conditions of 
load and power factor, and the regulation from no load to full load 
is said to be within 6 per cent. The efficiency at full load from 
engine to switchboard is stated to be 96°5 per cent. 


A RaAcE between sailing ships from San Francisco to 
the United Kingdom, in which six British vessels and one Ameri- 
can were engaged, resulted in the victory of the Liverpool ship 
Glenesslin, which arrived at Queenstown after a passage of 121 
days. Considerable sums of money were wagered in San Francisco 
shipping circles as to the result of the contest. Four of the vessels 
sailed from San Francisco on September 27th, and the three others 
on the following morning. 


SEVENTY per cent. of barytes, 10 per gent. of carbon 
black, 10 per cent. of zinc oxide, and 10 per cent. of graphite, 
ground in pure linseed oil containing a sufficient quantity of driers, 
will outwear red lead, says Mr. M. ‘l'och in a paper read recently 
before the New York Section of the Society of Chemical Industry, 
and if both be painted over a rusty surface, the scales of rust will 
break through the red lead more quickly than they will through 
the black paint containing barytes. 


Exectric pickling of iron, according to a recent 
patent, is accomplished by using an electrolyte consisting of acid 
and alkaline, or alkaline-earthy salts. An example of such an 
electrolyte consists of 1000 parts of water, 100 parts of hydro- 
chlorie acid, 5 parts of sulphuric, 5 parts of hydrofluoric, and 
15 parts of caustic soda or potash. . A bath lined with lead is used, 
and the iron or steel to be cleaned forms the cathode, the anode 
consisting of platinum, lead, or carbon. 


From the statement given by Dr. Thorpe, in his report 
on the full analyses undertaken by him of London water during 
the month of December, it appears that organic carbon was present 
in the samples of water analysed by him, in proportions ranging 
for any unit of weight from 0-048 units to 0-287 units in every 
100,000 units of the water. The chemists carrying out analyses 
for the water companies show by their results proportions of 
organic carbon ranging from 0-021 units to 0-217 units in every 
100,000 units of the water. 


At a meeting of the London section of the Society of 
Chemical Industry on Monday night, Dr. Dupré contributed a 
paper in which he detailed some experiments which go to show 
that chlorate of potash is explosive by itself ; that is to say, when 
a bead of chlorate is pam heated to a high temperature by 
passing an electric current through a loop of platinum wire in 
which the bead is held an explosion results. The chairman, Mr. 
Otto Hehner, said that nobody could get away from the fact that 
chlorate of potash would explode, and the sooner the manufacturers 
recognised it the better for them. 


THE official report on the condition of the metropolitan 
water supply during the month of December last, by the Water Exam- 
inerappointed under the Metropolis Water Act, 1871, states that the 
total rainfall during the month at West Molesey was 3-05in. The 
average daily supply delivered from the Thames during the month 
was 113,246,376 gallons ; from the Lea, 40,934,342 gallons ; from 
springs and wells, 43,269,578 gallons ; from ponds at Hampstead 
and Highgate, 126,858 gallons. The daily total was, therefore, 
197,577,154 gallons for a population estimated at 6,307,230, repre- 
senting a daily consumption per head of 31°33 gallons for all 
purposes. 


AmMonI is rapidly decomposed when passed through 
an iron tube heated to 800 deg., but the iron becomes as brittle as 
hardened steel, so that it can be shattered by a blow with a 
hammer. Copper decomposes ammonia less readily than iron, but 
is more seriously affected ; after exposure to ammonia gas for a 
few hours at 800 deg. a copper tube becomes so brittle that it 
cannot bear its own weight without breaking. Many other 
metals are similarly acted upon, their appearance under the 
miscroscope indicating that the action of the ammonia has pro- 
duced a certain degree of fluidity. These effects are shown to 
be due to the formation of nitrides. 


An instrument for indicating and recording the 
approach of thunder storms is in use at St. Ignatius College, 
Cleveland, Ohio. The apparatus comprises a relay, a sounder, a 
coherer, two condensers, a choking coil, two batteries of two and 
four dry cells, a clock with recording cylinder, and a copper 
collector fixed to the tower roof. The action of the storms upon 
the recorder is as follows :—If, at some distance from the receiv- 
ing station, there is a violent discharge of electricity within a 
cloud, the electrical oscillations it occasions will impinge upon the 
collector on the roof and close the coherer circuit. The waves, 
however, pass the coherer without obstruction, thereby building 
bridges for the battery current in this circuit. The relay in the 
coherer circuit is energised, and closes the recorder cirewit in the 
usual manner, 


A Danish engineer, Mr. H. C. Vogt, of Copenhagen, 
has invented a novel apparatus by which propelling, steering, and 
manceuvring vessels are all effected by means of a rudder, 
whose head is formed as a shaft and mounted in a tube fixed per- 
pendicularly to an oscillatory driving shaft. It is connected at its 
upper end through a spring or springs to a steering and manceuv- 
ring device, so that the oscillation of the driving shaft and the 
consequent pressure of the water on the oscillating rudder causes 
it to.execute movements similar to those of the tail of a fish. The 
movements are the resultants of oscillations about the axis of the 
driving shaft, and oscillations about the common axis of the tube 
and the rudder head, while the mean position of the oscillating 
rudder in relation to the tube can, by means of the steering and 
manceuvring device, be fixed or varied as required, in order to 
fix or change the direction of motion of the vessel, 








MISCELLANEA. 


A cycLE works at Coventry was this week offered by 
auction as a going concern, but failed to elicit a bid. The plant was 
subsequently sold piecemeal. 


It is stated that twenty-seven patents have been filed 
in the United States Patents Office for systems to automatically 
switch off power as soon as an autocar driver rises or is thrown out 
of his seat. 


Ir is reported that the London and North-Western 
Railway Company proposes to greatly enlarge its works at Crewe, 
and the extensions are such as are likely to lead to the employment 
of 1000 more men. The moulding and erecting works are to be 
extended, and additional offices are to be built. 


A TEST was carried out by the British Fire Prevention 
Committee on Wednesday of last week with Karri and Jarrah 
hardwood doors of 2in. thickness. These were subjected to a fire 
of increasing severity for the period of one hour, when it was 
observed that the Jarrah door of seasoned material withstood the 
fire far better than the Karri door, which, however, happened to be 
of a fresh material. 


A portion of the old Fish Quay at Blyth is about to 
disappear. A considerable slice will be dredged off to widen the 
river at that particular place, and to give improved facilities for 
the movements of vessels loading coals at the staiths there. Pile 
driving is now in progress to strengthen the foundations of the big 
gears, which have a considerable sweep at the point, before the 
huge dredgers are set to work. 


THE public fund for the proposed bridge over the 
Wansbeck at Stakeford now amounts to over £2000. As much 
again will, however, be required before any assistance can be 
expected from the County Council. The total cost is roughly com- 

uted at about £10,000. The vigour with which the agitation is 
being pursued should not be relaxed, now that the subscriptions 
are coming forward in so handsome a manner. 


CoNnSIDERATION has been given for a long time in 
Birkenhead and Wallasey to the question of an all-round river 
service on the Mersey. At present the Birkenhead Corporation 
runs boats to Liverpool from three ferries—Birkenhead, Rock Ferry, 
and New Ferry—making an annual profit of about £12,000. The 
proposal is to have an all-round service, the whole of the ferries 
being called at, and regular sailings maintained. 


A NOVEL award is about to be offered by the Society of 
Arts. The person who can devise an untried method of saving life 
in dangerous callings is to be given a gold medal or a money grant 
of £20. The award will be made if the new scheme can be shown 
even to diminish ‘‘any risk to life, limb, or health incidental to 
any industrial occupation, and not previously capable of being so 
obviated or diminished by any known and practically available 
means,” 


A NEW type of submarine has been ordered by the 
Admiralty from Vickers, Son and Maxim, Limited. An order was 
originally given to the firm for five out of six submarines. Now 
the sixth is to be built. The vessel is to be 100ft. long—37ft. 
longer than the other five—and will embrace some new departures 
in design and construction, based on experiments already made. 
The new boat is to be ready and in working order at the Corona- 
tion Naval Review. 

CoNSIDERABLE interest attaches to the announcement 
that a new coalfield has been discovered in the district of South 
Worcestershire lying between Chipping Campden and Moreton-in- 
the-Marsh. At the instance of the principal landowners, Lady 
Northwick, Sir P. Van Notten Pole, and Mr. Freeman Mitford, an 
expert has been employed, and he having reported that coal exists 
within workable distance of the surface, —— is now being 
vigorously proceeded with at various points. 


A serious problem is confronting William Cramp 
and Sons in regard to armour plate needed to complete the battle- 
ship Maine, owing to tardiness in delivery. It is feared that this 
will be intensified in the instance of the Colorado and Pennsylvania, 
on which the preliminary work has been very rapid. The Cramp 
Company makes no secret of its resolve to render a bill against 
the Government for every hour of the delay occasioned them from 
this source. In the instance of the battleship Alabama their claim 
was nearly £50,000. Since the time when the construction of the 
Alabama was in order the armour plate mills have not materially 
increased their output. 


Tue Prince Line steamer Ocean Prince arrived at 
Plymouth from Antwerp and London on Thursday, the 23rd ult. 
She was moored toa buoy in the Hamoaze, and the cargo taken on 
board. On preparing to leave for sea the second and third engi- 
neers did not put in an appearance. Upon one of the crew going 
to their room to call them, a strong smell of oil was noticed, and 
on opening the berth the two men were found to be in a semi- 
conscious state. Restoratives were applied, and the men recovered 
consciousness. It appears the men went to sleep, leaving a para‘fin 
lamp burning. The oil must have burnt out, and the fumes from 
the wick overcome them while there were asleep. 


A monsTER blast was fired at Bonawe granite quarries, 
Argyleshire, on Saturday last. The mine was driven, with com- 
air as the motive power, into the centre of the quarry face 
for 70ft., with two arms 50ft. each, and a chamber at the end of 
both the arms, in which was placed 20,000 lb. of gunpowder. This 
is the first mine in any of the granite*quarries which has been 
driven by rock drills actuated by compressed air, and the operation 
was carried through in the remarkably short time of ten weeks 
from date of starting by Messrs. Murdock and Co., Camborne, 
Cornwall. Powder of the highest grade was used, and the blast 
was so successful that upwards of 250,000 tons of rock were dis- 
placed. 


Tue Ailsa Shipbuilding Company, Troon, has pur- 
chased the business of S. McKnight and Co., Ayr, and will carry 
on the trade of shipbuilding and repairing, at both ports, under 
the title of the Ailsa Shipbuilding Company, Limited. The ship- 
building yard at Ayr was started by Messrs. Samuel McKnight and 
Alexander McCredie in 1883, and the Ailsa Shipbuilding Company, 
consisting of the Marquis of Ailsa, Mr. A. McCredie, and Mr. 
Peter Wallace, commenced iron shipbuilding at Troon in 1886. 
Both yards have turned out a considerable amount of new tonnage, 
and have also done a large business in repair work, for which there 
are excellent facilities at both places. The company has two 
large graving docks at Troon, one 392ft. long, constructed about 
two years ago, and in the Ayr yard is the largest patent slipway 
in Scotland. 


Tue busy “shipbuilding burgh” of Govan, on the 
Clyde, whose working denizens have enjoyed much at the generous 
hands of Mrs. John Elder, the widow of the founder of the Fair- 
field Works, and Lady Pearce, the widow of Sir William Pearce, 
who so long carried them on subsequently, is getting up a testi- 
monial for presentation to the first-named lady, the precise form 
of which has not yet been decided upon. Mrs. Elder has been 
generous in her gifts to the burgh of Govan. She gave it 
the Elder Park, which cost between £50,000 and £60,000, and 
recently she undertook to defray the cost—£27,000 the estimate 
is—ofa public library. Lady Pearce has also undertaken to provide 
a handsome building for the recreation of the people, and both 
ladies have for many years done a great deal of good in a quiet, 
unobtrusive way. The committee which is promoting the Elder 
testimonial is a very influential one, Provost Marr being its 
man, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. —F. A. Brocxnaus, 7, Kumpfyasse, Vienna 1. 

CHINA.— __-KeLLy AND WALSH, LimtrED, Shanghai and Hong Kong. 

FRANCE.—BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A. TWEITMEYER, Leipzir. 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Frerxs, Turin. 
JAPAN.—KELLY AnD WaLsH, Limitep, Yokohama, 

Z%. P. Marvuya AnD Co., 14, Nikonbashi Tori & 
RUSSIA.—C. RicKER, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—GORDON AND Gorcn, Long-street, Capetown, 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. Taompson anv Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anD Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 

Duane-atreet, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—K& Ly anp Watsu, Limirep, Singapore. 
CEYLON.—W1isavaRTNA AND Co., Colombo, 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
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TO CORRESPONDENTS. 


48 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

4a” All letters intended for insertionin Tax ENGinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications, 

4a Wecannot undertake to return drawings or manuscripts ; we must, 
theresore, request correspondents to keep copies. 


REPLIES. 


G. C. 8. (Highgate).—We have not illustrated any of the engines for 
which you ask. 

E. W. (Oldham).—It is an American publication. 
sufficient address. 

C. H. (Darlington).—See our weekly letters from all the principal centres ; 
current prices are given weekly. 
M. P.—We do not know the machine. 

for American tools in this country. 

J. H. (Gloucester).—Your letter was quite correctly addressed. 

probably gone astray. Write again. 

A. 8. B.—Write to Mr. W. T. Dunn, a sac of the Institution of 

Junior Engineers, 47, Fentiman-road, 8. 

G. R.—Try the City and Guilds of Sandie “Technical College, Leonard- 
street, Finsbury ; Electrical Engineering Course. 

W. L. J. (Cardiff).—We rh rere a series of articles on coke ovens in our 
eighty-second and eighty-third volumes. Is it to this that you ref>r? 
L. W.—No drawings of the mechanism of Parsons’ steam turbine worth 
having have been published for many years. The company has an 

objection to giving details. 

F. C. T.—There will be an exhibition of motor cars in Paris from 
May 24th to June Ist, preceded by tests of alcohol motors, which will 
be watched with considerable interest. 

F. F.—The fact that your son is being articled to a civil engineer or 
contractor will in no way render him ineligible for membership, 
subsequently, of the Institution of Civil Engineers ; quite the reverse. 

P. C. (Thetford).—The publishing department has answered part of your 
question. "We have discussed superheated steam from time to time. 
Consult our bound volumes either at your Mechanics’ Institute, if you 
have them there, or call at this office next time you are in town. 


Detroit should be 


Write to one of the many agents 
It has 


Ww. 


INQUIRIES. 


WIRE-WEAV ING MACHINE. 

Sir,—We want names of makers of a machine, either new or second- 
hand, for plaiting, braiding, or wiring over tubes or cylinders of 3in. to 
4in. diameter, to carry about seventy bobbins, making about jin. mesh 

London, January 29th. AERATOR. 








MEETINGS NEXT WEEK. 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Monday, February 10th. Paper, *‘ Electrical Legislation and Finance,” 
by H. W. Handcock, Member. 

Tue InstrruTe OF SANITARY ENGINEERS (INCORPORATED).— Wednesday, 
February 12th, at 7 p.m. Paper, ‘‘The Application of Disconnection,” 
by Mr. W. E. Markham, Fellow. 

THE INSTITUTION OF MECHANICAL ENGINEERS.— Monday, February 10th, 
at 8p.m. Graduates’ meeting. Lecture on ‘‘ Recent Developments in 
the Gas Engine,” by Prof. T. Hudson Beare, F.R.S.E., Member. 

LiverPoo. ENGINEERING Socrety.—Wednesday, February 12th, at 
8 p.t.. Paper, ‘‘Some Aspects of Chemical Engineering,” by Mr. Max 
Muspratt, Member of Council of the Society of Chemical Industry. 

BirMincHaM Loca Section or THE INSTITUTION OF ELEcTRICAL Enat- 
nrERS.— Wednesday, February 12th, at 7.30 p.m., in the Municipal 
Technical School, Suffolk-street. Pupers to be discussed, ‘ Alternate 
Current Diagrams,” and ‘‘The Testing of Motor Losses,” by Dr. W. E. 
Sumpncer. 

Tue InstiruTion oF Civit Encinkers.—Tuesday. February 11th, at 
8 p.m. Ordinary meeting. Paper, ‘The Port of bundee,” by George 
Cunningham Buchanan, M. Inst. C.E.—Friday, February 14th, at 8 p.m. 
Students’ mecting. Paper, ‘‘ Some Public Health Aspects of the Question 
of Sewage Disposal,” by C. Johnston, Stud. Inst. C.E. 

Soctrty or Arts.—Monday, February 10th, at 8 p.m. Cantor Lectures. 
First Lecture on ‘Personal Jewellery from Prehistoric Times,” by 
Cyril Davenport, F.S. A.—Wednesday, Feb 12th, at 8 p.m. Ordinary 
meeting. Paper, ‘‘ Industrial Redistribution and its Coninection with 
the Overcrowding Question,” by William Leonard Madgen. 

Tue InstTITUTION OF ELECTRICAL EncingERs.—Thursday, February 13th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, ‘‘ Researches on the Electrical Conductivity 
and Magnetic he gage of upwards of One Hundred Different Alloys of 
Iron,” by Prof. F. Barrett, F.R.S., and W. Brown, B.Sc., Associate 
Member ; “On aie Conclusions Deduced from the Preceding Paper,” 
by Prof. W. F. Barrett, F.R.S. Member. 


Roya. Institution oF Great Britarn.—Friday, February 14th, at 
9 p.m. Discourse on ‘‘ Magic Squares and other Problems on a Chess- 
board,” by Major P. A. MacMahon, R.A., D.Se., F.R.8.—Afternoon Lec- 


tures at 3 p.m.: Tuesday, February llth, “‘The Cell: Its Means of 
Offence and Defence; Immunity,” by Allan Macfadyen, M.D., B.Sc.; 
Thursday, February 13th, ‘“‘The Scot of the Eighteenth Century,” by the 
Rev. John Watson, D.D.; Saturday, February 15th, ‘‘Some Electrical 
Developments,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., 
Sec.D., F.R.S., M.R.1., Professor of Natural Philosophy R.1. 








DEATH. 
On the Ist inst., at 104, Regent’s Park-road, London, N.W., 
Stevenson, C.E., aged seventy-four. 
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THE ENGINEERING STANDARDS COMMITTEE. 


WE have already told our readers that the 
Institution of Civil Engineers has decided that it 
is desirable, if not imperative, that steps should 
be taken to establish some standards of construction 
that would be acceptable to engineers and steel 
makers all over the kingdom. The matter was 
brought before the Institution of Mechanical Engi- 
neers, the Iron and Steel Institute, and the Institution 
of Naval Architects. The Committee is composed 
of representatives of these bodies, and the necessary 
funds are supplied by them. At first it was pro- 
posed only to standardise rolled sections, but it soon 
became clear that the system ought to be pushed very 
much further. If our readers will turn to our im- 
pressions for June 21st and November 22nd, 1901, 
they will find a good deal of information as to the 
progress made up to that date. The main, or 
primary Committee, sat for three days in June to 


of practice which now obtains. 





hear evidence. This evidence covered a great deal 
of ground, and was very conclusive and instructive. 
It quickly was made clear that something much 
more sweeping was required than a system of rules 
applicable to the sections of rolled beams, angle 
bars, andrails. The next step was to appoint four 
sub-committees. The first on bridges and building 
construction, with Sir Benjamin Baker as chairman; 
the second on rails, chairman, Sir John Wolfe 
Barry ; the third on railway rolling stock under 
frames, chairman, Sir Douglas Fox; and fourthly, 
ships sections, with Mr. Archibald Denny as chair- 
man. Mr. Leslie S. Robertson was appointed secre- 
tary to the main Committee, and offices were 
established at 28, Victoria-street. But this does not 
represent the full scope of the movement. In view 
of the resolutions of the Committee on Locomotives 
recently passed at Calcutta, the main Committee will 
sit to hear evidence on the standardisation of loco- 
motives early in March, and if the evidence is in 
favour of proceeding, then a thoroughly representa- 
tive Committee will be formed. Another on elec- 
trical plant is proposed. 

At this moment we do not intend to speak in 
detail of the system of working or the methods of 
organisation which will be followed—indeed, these 
have not yet been fully elaborated—but, instead, to 
deal with the question of standardisation in its 
broader aspect. The principle involved is sufficiently 
simple ; its application will be conditioned by many 
considerations, some particular, the bulk of them 
general. We cannot do better than select a per- 
fectly straightforward example—one, indeed, with 
which our readers must be more or less familiar, 
because a good deal has been said about it recently 
in THe Encineer. We refer to a plain girder bridge 
for carrying a railway across an opening of 100ft. 
Now, there is absolutely no structural reason why 
one, or, at most, two designs for such a bridge 
should not be accepted as standard designs. 
The dimensions of every bar and plate and 
rivet might be settled once for all; and in the 
same wav the precise physical characteristics 
of the material. Tensile strength not to be less than 
x tons nor more than y tons per square inch, and so 
on. We have said that two. designs would be 
desirable, and this for the reasons set out in our 
last impression, namely, that that which is most 
suitable and convenient for home work is obviously 
by no means the best when erection has to be 
effected by native labour. What is true of 100ft. 
span is also true of large numbers of spans greater 
and less. They can be standardised. Furthermore, 
the precise sections to be employed in each bridge 
can be foretold. They can be kept in stock at the 
rolling mills ; or, if not, the rolls can be stocked so 
that the bridge builder will always be able to get 
just what he wants when he wants it. Of course, 


there will always be exceptional bridges de- 
manding exceptional sections and sizes, and 


methods of construction. But there is every reason 
to believe that the conclusions of the Committee on 
the point reached after hearing’ evidence, are 
quite sound. Not more than about 10 per cent. of all 
the bridges wanted at home or abroad will really need 
abnormal sections, or unusual methods of construc- 
tion. For the moment, however, the Committee does 
not propose to standardise types of bridges, but only 
the materials and sections. But the rest will follow 
in time. We should be going over well-trodden 
ground if we explained here in any detail the nature of 
the hideous chaos which is represented by the existing 
system, or want of system, of preparing specifications. 
Every engineer is a law unto himself, but only for 
the time being. That is to say, even in specifica- 
tions there is no certainty that the stipulations of 
to-day will be those of to-morrow. Speaking 
recently at a meeting of the Institute of Marine 
Engineers, Sir Walter Peace, the Agent-General for 
Natal, argued strongly in favour of standardisation. 
He gave some examples of the extraordinary variety 
He told his 
audience that a friend who was largely engaged in 
the production of steel manufactures had given him 
some lists of the different specifications that had 
come before him, showing the variety of tests to 
which the various articles were to be subjected. 
These lists showed that for steel boiler plates there 
were 16 specifications, for steel plates 13, for copper 
plates 11, for brass boiler tubes 9, for steel forgings 
15, for steel tires 19, for wheel centres 12, for 
straight axles 15, for crank axles 7, and for laminated 
springs 10. He had not got a list of the different 
specifications which existed as to the quality and 
the tests to be applied to steel rails, but the number 
was very large. He thought that members would 
agree with him that “ it would be quite practicable to 
boil down these specifications in such a way as to 
produce one specification, and that the best, for 
each of the different articles mentioned. If that 
could be done it would very greatly facilitate the 
manufacture of steel and iron goods, and it would 
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enable them to be produced at a cheaper cost and in 
much less time than under the present system.” 
It is not necessary, we think, to labour further the 
arguments in favour of standardisation. They com- 
mend themselves at once to all sensible men. ° , 

But it may be argued that while the excellence of 
the principle of standardisation is unassailable, its 
application may easily be very defective. No one 
will attempt to deny that a small Committee might 
perpetuate great mistakes in the name of science. 
So far, however, as is humanly possible, the 
chance of error or injustice appears to have 
been carefully eliminated by the nature of the 
organisation of this Committee. It is not the 
Committee, or its members alone, who will settle 
what are the various standards to be adopted, and 
how specifications are to be worded. These things 
will be determined in council, so to speak, by all the 
various individuals and interests affected or con- 
cerned. The bridge builder will not be allowed to 
settle what steel shall be without consulting the 
rolling-mill managers and steel makers. The con- 
sulting engineers must arrange among themselves as 
a body what uniform conditions they will lay down 
in their specifications, and these must be acceptable 
to the great body of steel makers and bridge builders. 
Lloyd’s must satisfy the bar and plate makers, just 
as much as the latter must content Lloyd’s. Ina word, 
what is really being convened is a technical parlia- 
ment composed of thoroughly representative men. 
All their conclusions will be reviewed by a 
government composed of gentlemen who have no 
axes to grind, and whose reputation is of the highest. 
It will be seen at a glance that a specification 
sanctioned by such a tribunal will be the best, not 
in one way or one direction, but in every way that 
it is possible to make it, in the existing state of 
engineering and metallurgical and commercial know- 
ledge. The standards finally adopted will represent, 
not the intelligence, the knowledge, or the experience 
of one man, or of one body of men; it will be the result 
and embodiment of the combined information and 
technical science of the whole engineering and 
manufacturing community. It will represent, in a 
word, the best that the ablest men, the most fully 
informed, and the shrewdest can produce. A pre- 
liminary step has been taken by the main Com- 
mittee, which has sent out a great number of 
circular letters asking for information. Here, for 
instance, is an extract from one of the letters :— 
“ Kindly let me have such following particulars as 
you are able: (1) Particulars of tramway rails or 
fastenings employed in the construction of British 
or colonial tramways. (2) Which of the various sec- 
tions given in your list do you find most frequently 
employed ? (3) Which sections or sizes do you think 
eould, with advantage, be retained as standards, and 
which discarded? All replies will be treated as 
strictly confidential.” 

We shall keep our readers fully informed as to 
the progress of events. It is not probable that any 
definite report can be issued for some time. The 
Committee is determined that its work shall be done 
thoroughly. It is not improbable that some changes 
may be made in the constitution of the Committees 
and the position of the chairmen. Thus, for 
example, it seems to us that a man of such eminence 
and general engineering knowledge as Sir J. Wolfe 
Barry would be better placed as chairman of the Loco- 
motives Committee than merely holding the much 
more limited post of the chairman of the Sub- 
committee on Rails, the duties of which could be 
equally well discharged by other men. These and 
other details will, we have no doubt, adjust them- 
selyes without trouble. We look forward to the 
future of the standardisation system with hope, 
and we feel the utmost confidence that its operation 
will be wholly for the good of the best commercial 
interests of Great Britain and the Colonies. 


THE ELIMINATION OF THE FITTER. 


Ix discussing Mr. Orcutt’s capital paper on 
“Modern Machine Methods,” Colonel Crompton 
provided a text on which much might have been 


profitably said, when he urged engineers “ to} 
” until they had suc- | 


hammer on and hammer on 


ceeded in doing without fitters in their works. In 











excessive wear of some one or more parts, it 
is undoubtedly desirable that it should be possible to 
replace them readily. But in the larger number of 
such instances the case can be entirely met, as 
it frequently is met, by the provision of one or two 
sets of “spares.” It is almost wholly from the 
manufacturer's point of view that interchangeability 
is desirable, and then not from the fact that parts 
are interchangeable after they have once been put 
together, but that any set of parts taken at random 
may go together properly. It is because inter- 
changeability gets rid of that most expensive man, 
the fitter, that such high accuracy in machining is 
regarded as an essential feature of modern machine 
methods. We have, following Colonel Crompton, 
spoken of the fitter as a most expensive workman. 
It is necessary to point out that he is not expensive 
in the matter of wages, not more expensive than 
some other hands, but that he is expensive in so far 
as he produces nothing, his whole efforts being 
directed towards the corrections of “ inaccuracies ”’ 
in the work of the machines. Regarded in this 
sense he is by far the most costly man in the shop 
—some would except the pattern makers—and his 
elimination is entirely desirable. That it is quite 
possible under certain conditions and with modern 
methods is obvious. In some textile machinery 
factories, in small arms factories, in watch and 
sewing machine factories he has almost disappeared. 
Unskilled hands, frequently women, assemble the 
parts which once it was the fitter’s duty to put 
together with the aid of file and scraper. They are 
drawn from store by the scores or hundreds, and, 
thanks to the use of limit gauges, they fit together 
without hitch or difficulty. 


In such work it is probable that the fitter will | 


ultimately be done away with. His place will be 
taken by men of far less experience and shorter 
training, and in receipt of much smaller wages. But 
when we pass from the consideration of such 
small productions to, say, marine engines, big 
machine tools, or large parts of electrical machinery, 
the elimination of the fitter is far less possible. 
With small castings and forgings the distortions due 
to the development of internal strains are in- 
appreciable. So also are changes in form due to 
the weight of the pieces. But with large castings 
and forgings it is a very different matter. Let 
a long casting be planed up dead true; let 
it be examined and found as true as machine 
can make it. Put it aside for a month, a week, 
even for a few days, and examine it again. 
Appreciable errors are certain to present them- 


selves. Take again, the turning of along shaft or the 
barrel of a big gun. It is the practice to rough turn 


such a piece all over, inside and out in the case of 
the gun, and then, if possible, put it away for a time 
and to remove the remainder with comparatively 
small cuts. This elaborate course has to be taken 
to reduce as far as possible the twists and bends due 
to the development of unequal stresses. Even a 
comparatively small piece of steel will show obvious 
inaccuracies if the attempt be made to remove too 
much material at one cut. It must be within the 
experience of all practical engineers that subsequent 
operations on a piece cause inaccuracies in previous 
operations. Furthermore, the chucking of large 
parts for turning, planing, slotting, or milling, can- 
not be done to such a nicety as with small parts. 
Clamping screws, packing strips, and so on, have to 
be used, and the work, whatever the care of the 
machinist, is not likely to escape without some 
distortion, slight, of course, but sufficient to demand 
the fitters’ scraper or file when it comes to be put in 
place. Even the position in which castings are 
placed, the turning of them first one way up and 
then the other, may be sufficient with large parts to 
create small but quite measurable distortions. 

It is hard to conceive any method by which these 
difficulties, intrinsic in the nature of the material 
employed, are to be got over; but until they are, 
the fitter, a man of long training and experience, 
must remain. Colonel Crompton, if we remember 
aright, referred to the building up of large armatures 
by unskilled hands, taking the parts, accurately 
machined, from stock or store. Further details 
would have been of interest, for we confess that 
to us it seems difficult to understand how, in face 


thus advocating the elimination of the fitter, Colonel | of the facts we have mentioned, the work is done 


Crompton put in a concise expression the real mean- | satisfactorily. 
For the | whole question to which brief allusion may be made 


ing and inwardness of the whole paper. 
whole tendency of modern machine methods is to 
produce parts which will go together without fitting, 
that is, without the use of chisel, file, or even 
scraper. 


office conversant with the work of the shops. 
It is with that end in view that the jig| know that it is a common practice in works 
UE p 


There is one point bearing on this 


in conclusion. It is the effect of design. Many 
difficulties may be overcome by making the drawing 
We 


and the limit gauge are used, and that interchange- | to prohibit the draughtsmen from entering the shops. 
ability is so much esteemed. In the larger propor- | We cannot help thinking that this is a mistaken and 


tion of machinery the fact that scores or hundreds | short-sighted policy. 


The danger apprehended is 


of similar parts have been made to identical dimen- | that they may waste their time. The time would 
sions is not a matter of paramount importance from | be well wasted if it gave them an opportunity of 


the users’ point of view. Where 


reakages are | seeing how things were to be done, what tools were 


likely to occur, or where continued use will cause/ to be used, what appliances were brought into use, 
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and so on. A few more enlightened works encour. 
age their draughtsman to follow the work in all its 
stages, and-to make practical acquaintance with the 
difficulties that arise. It is not unreasonable to 
believe that such a course tends towards the desired 
end—the elimination of the fitter. 


AMERICAN STEEL AND THE TRUST. 


Ir reports from the United States are not highly 
exaggerated, the outlook for the American iron and 
steel trades for the whole of the current year is 
distinctly bright. It is generally wise to take 
a liberal discount off telegraphic messages from 
the other side when they speak of American 
achievements, the reporter being under the necessity 
of making the very most of his facts—or his 
imaginings, as the case may be. But on this occa- 
sion there is no lack of confirmation to show that 
the various workshops have a good volume of 
business on hand for delivery some months hence, 
The United States Steel Corporation has issued a 
report for the ten months from its incorporation to 
December 31st, in which it is asserted that “ all the 
facilities of each subsidiary company will be taxed 
to the utmost to supply the demand being made.” 
The Trust is unable to sell billets, because it needs 
all it can make for its own use. Not only this, but 
it is buying, and therefore sustaining the pig iron 
market, which, being drawn upon by others as well, 
is willing to pay premiums for delivery. The im- 
portation of inferior German material is attributable 
to this fact. The Trust report adds that the present 
prices could have been advanced, but it was thought 





better policy to refrain from raising them. ‘“ Indeed, 
|higher prices have been voluntarily offered by 
| customers anxious for the immediate execution of 
| orders.” This policy regarding prices has con- 
tributed to the restoration of confidence to the 
general business situation. A meeting of con- 
stituent manufacturers was called for Monday last, 
the 3rd inst., to consider if, and how, the mills 
might add to their production to meet their 
requirements for manufacturing. “There never 
was a time,’”’ we are assured, “ when the capacity 
of makers was engaged so long ahead. The 
Rail Pool has orders for 2§ million tons. The 
American Bridge Company has orders for 400,000 
tons before September. There is scarcely one firm 
discoverable which is not over-sold, and six months 
behind upon deliveries.” Among big contracts just 
given out are one for a two million sterling bridge at 
Montreal, and another for a 23-mile bridge across 
Salt Lake—12 miles through deep water—on the 
Southern Pacific Railroad. It is rather curious, 
however, that with all the phenomenal activity of 
which we are told, the make of pig iron should be 
going down. On January Ist there were 264 furnaces 
in blast with a weekly capacity of 298,460 tons, as 
compared with 266 with 324,761 tons at the begin- 
ning of December. In fact, the present production is 
less than at any time since the beginning of April 
| last, though the number of furnaces producing is 
| larger than the record for any month since July, 
| 1900, with the single exception of December last. 
| This fact stands in need of some explanation, and 
the diminished profits of the Steel Trust for its third 
quarter seem to indicate that there has been a little 
high colouring somewhere in the industrial picture. 
But we have the assurance of the Trust’s report 
that the actual business booked exceeds half of the 
total capacity of the Corporation’s mills, while the 
producing capacity of the heavier materials is sold 
for nearly a year ahead. 

A few figures from the balance sheet will help 
to a better realisation of the magnitude of the Steel 
Corporation. The total assets are set down at 
1,647,443,000 dols.—nearly £330,000,000—of which 
1,437,485,000 dols.—£287,500,000—is credited to 
property account, and 206,262,000 dols.—£41,252,000 
—to various assets. And the company is going ahead. 
Papers are said to be in preparation for the incor- 
poration of a eoncern under the title of the United 
States Steel and Coke Company, which will be a 
constituent company of the Steel Corporation, and 
will operate the part of the Pocahontas coalfield 
which the Corporation has now leased. The 
National Mining Company, incorporated by the 
Carnegie Steel Company in 1899, has begun opera- 
tions, and is opening a mine on the Panhandle 
Railroad, fourteen miles from Pittsburgh. The tract 
is 7500 acres. The first mine will be in operation 
within a year, and will produce half a million tons 
of coal annually. Other mines will also be opened. 
The United States Steel Corporation controls about 
50,000 acres of coal land in this vicinity. Its contract 
with the Pittsburgh Coal Company for 4,000,000 tons 
of coal annually expires about the time the new mine 
will be in operation. The Steel Corporation has been 
holding the coal mining lands as a club over the 
Pittsburgh Coal Company, and has thereby secured its 








fuel at 60 cents a ton below the market price. Its 
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aim is to produce all its fuel requirements from 
‘ts own mines. Pending full developments in that 
direction, the working of large mines in the Pitts- 
burgh district will give the Corporation another 
pull.” 

For the English trade this activity in America is 
of much interest. Great as the present output of 
ig iron is, there is no surplus for shipment abroad. 
It is not to be supposed that the United States will 
go on consuming 16,000,000 or 17,000,000 tons of 
pig iron annually for many more years. Waves of 
depression, when they come, are severe, and when 
the gods in their wisdom send the next one, there 
js likely to be such an inrush of American pig iron 
and finished goods into this country and the other 
countries of Europe as will demoralise the whole 
trade. That day is some distance off, at least, 
and therein is cause for much satisfaction. In 
another way the activity is beneficial to us. The 
home demand is so large that there is no need to 
“hustle” for orders for rails and other finished 
goods outside the bounds of the United States. 
The exports last year saw a quite appreciable decline 
—which explains the absence of that shouting about 
the American conquests of the whole industrial world 
that became nauseous a couple of years ago, when Eng- 
lish shops were too busy to cope with all the business 
offered to them. In this connection it is curious to 
find an American writer accounting for the failure 
of his countrymen to compete with the United 
Kingdom in building ships and marine engines in 
exactly the same way as our locomotive builders 
explain their occasional failure to compete with the 
Baldwin and Schenectady establishments. This writer 
is Mr. John Franklin Crowell, who, in the current 
Annals of the American Academy of Political and 
Social Science, says that standardisation is the 
secret of British success in steamship building, and 
the absence of it in American shipyards one of the 
chief reasons for the relative dearness of American 
built tonnage. In large tools, he admits, the best 
American shops are no better off than our own, and 
“no such complete system has been arrived at in 
the building of marine engines as that in British 
practice, where every part of an engine is gauged 
with precision to test the accuracy of the workman’s 
operations and the precision of the tools used, so 
that without setting up the parts they may be sent 
to the ends of the earth with absolute certainty of 
fitting.” Standardisation is popularly supposed to 
be such a peculiarly American practice, and to pre- 
vail to such an extent in all up-to-date American 
works, together with the use of machine tools, that 
the confession comes as a surprise. The position is 
capable of a simple explanation. British shipbuilders 
have a continuous volume of work of a similar 
character; while American yards, which have had to 
depend wholly upon the demands of the navy and 
the home trade, have been compelled to accept a 
great variety of work to keep themselves going ; and, 
as every one knows, new types increase and standard 
types diminish cost. 


THE LONDON WATER BILL, 


At length the Government Bill in connection with 
the water supply of the metropolis has appeared. 
We print an abstract of it in another column. We 
need not, therefore, go here into the whole of its 
details. It will suffice to give a brief outline of its 
general scope. As had been foreshadowed, it is 
proposed to establish a Water Board, consisting of 
sixty-seven members, with a chairman and vice- 
chairman. The ordinary life of this Board is to be 
three years. The members of the Board are to be 
drawn from the local and other authorities having 
powers of jurisdiction over the area—with one or 
two small variations—now dealt with by the water 
companies. The companies are to be paid as con- 
sideration for being deprived of their undertakings, 
an amount of stock to be agreed upon, as in the case of 
the holders of ordinary stock, and, as in the case of 
debenture holders, sufficient to produce at 3 per 
cent. a yearly income equal to that which the 
debenture holders now enjoy. There is to be no 
cash payment and no allowance for compulsory 
purchase. On a day to be appointed the under- 
takings of the companies are to be handed over to 
the Water Board, whether the terms of purchase 
are agreed upon ornot. There is to be a Court of 
arbitration, consisting of Sir Edward Fry, Sir Hugh 
Owen, and Sir John Wolfe Barry. The decision of 
this Court is to be final and binding, but points of 
law may be referred to the Court of Appeal. The 
power possessed by this Court is absolute, and is 
governed by no statute saving the proposed Act, not 
even by the Lands Clauses Act, which has invariably 
governed such transfers in times past. The officers 


and servants of the companies will,on the appointed 
day, become officers and servants of the Water 
Board, and will hold their offices or situations by 
the same tenure and upon like terms and conditions 


as under the companies. 
required of them by the Board, but if the duties so 
imposed form an unreasonable addition or are not 
analogous to those carried out under the companies, 
then the officers or servants may resign. The 
Board will have the right to abolish any office, and 
the officer so displaced will be compensated, “regard 
being had to the conditions on which his appoint- 
ment was made, the nature of his office or employ- 
ment, the duration of his services, and any other 
circumstances affecting the case.” No mention 
whatever is made of the directors, who cannot 
properly be called officers of the companies. 


Such, then, are some of the general features of 
the Bill. It appears to us to be faulty in many 
respects, even if it be granted—which we have never 
admitted—that there is any well-grounded reason 
for such a measure atall. But setting this aspect of 
the case aside for the moment, let us examine the 
Bill as it stands. The proposed Board is to consist 
of sixty-seven members. In our view it will prove 
most ginwieldy, A Board of half its number would 
have been too large, and would, moreover, have even 
then been more numerous than the Board suggested 
by the Royal Commission. A Board of the magni- 
tude suggested is little likely to do work cheaply. 
Then, too, there is to be no allowance for the com- 
pulsory sale. The ordinary shareholders are to 
have just as much as the arbitrators will give them, 
and no more. Regard, it is true, is to be had to 
possible increase in dividends, but the arbitrators 
are so likely to be on their guard in this direction 
that it is more probable a great deal that they will 
under rather than over-estimate them. To allow in 
all casesa hard-and-fast 10 percent. is probably wrong, 
but we consider that the question as to whether or not 
any allowance should be made, and if so what, might 
well have been left to the discretion of the arbitra- 
tors, as to the choice of whom we have no 
remarks to make. Again, we think that grave 
injustice will be done to the companies if 
the clause permitting the handing over to the Water 
Board of the undertakings of the companies before 
all the details of purchase are agreed upon is allowed 
to become law. It would, in our opinion, be most 
unfair that the Board should be allowed to have 
possession of the works, documents, books, &c., 
before everything was settled and the purchase 
completed. Moreover, such action would place the 
officers—or some of them—in a most anomalous 
position. While nominally becoming the officers of 
the Water Board, they would, in reality, be fighting 
their hardest for their original masters against the 
Board. To attempt to make them close their 
mouths by making them servants of the Board 
would be highly reprehensible and unjust. In 
addition to this, there does not appear to us 
to be nearly enough safeguard for the officers 





and servants who become transferred to the 
Board. Should they decide to resign rather 


than serve the new master, then there is no provision 
made for compensation for what practically amounts 
to being turned out of office. They would, have re- 
mained with the companies without the smallest 
doubt. Had the companies compelled them to 
resign they would have received some extra com- 
pensation in addition to any pension to which they 
might be entitled. In the same way, they may any 
or all be retired by the Board if it so decides. Will 
those so retired obtain compensation in addition to 
pension? We do notso read the Bill. Thatabsolutely 
no mention is made of directors, too, is simply 
astonishing. Many of these gentlemen have devoted 
years of their lives—some as many as fifty—to the 
management of their several companies. They 
cannot be called officers of the companies, and it 
cannot be intended to take them over with the 
undertakings, for the very creation of the Water 
Board deprives them of their employment. Practi- 
cally to dismiss all the directors with at best the 
market value of the shares they hold—paid in water 
stock—and perhaps even less than the present 
market value, is not short of being iniquitous. 

We have taken it for granted that the Bill will 
pass into law. There is but little doubt that in 
some form or other it will do so. We have con- 
sistently in the past upheld, as far as we could, the 
companies, and endeavoured to show that there was 
no need for such a step as that at present being 
taken. But it is now too late to hope for anything 
more than the removal of the manifestly unfair por- 
tions of the Bill. Among these are those to which 
we have drawn attention. We trust that when the 
Bill gets into Committee it may have these clauses 
modified or removed. The populace of London, 
little knowing what lies before them, and led thereto 
largely by irresponsible utterances in portions of the 
Press which delight in agitation for agitation’s sake, 
have forced the measure on the Government. The 
London County Council is also, in part, responsible. 
The result is not hard to forecast. The companies 





may have had faults; we do not say that they had 
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All are to do the work | 








not; but what guarantee is there that these faults 
will not likewise be shared by the Water Board? 
Of one thing we are sure, the water rate is certain to 
be raised. If there were no other reason for this it 
would be found in the substitution of a Board of 
sixty-seven members—some of whom will not know 
a pumping engine from a locomotive, or a reservoir 
from a filter bed—for the Boards of the various 
companies which for years past have managed the 
business of their companies with success. But 
there will be other causes at work. There will 
be the vexed question of the equalisation of rates. 
The Bill is discreetly silent on this point; indeed, it 
does not even mention the subject of how the Water 
Board is to obtain its money. Curiously enough, 
too, it does not mention what will be done with any 
surplus income. And -the water companies were 
supposed to be so fabulously well off, and it was 
considered that what went into their pockets 
should in reality go to the ratepayers. No. Such 
surplus is not mentioned. It is not hard to find the 
reason why. Those who draughted the Bill were 
probably well aware that there would be a deficit 
and not a surplus. We find, therefore, that the 
method of meeting the deficit is provided. There is 
one other possible reason why there should be a loss 
and not a saving. We take it as almost certain that 
the Board will engage a chief engineer. Are the 
present engineers of the companies likely to submit 
to playing second fiddle in the future? This seems 
to us to be most uncertain ; yet to lose the services 
of these men who know so thoroughly the ins and 
outs of the working of their companies would be a 
severe loss to the ratepayers at large. The awaken- 
ing will come soon enough to those who have forced 
on this measure; we can but hope that it may be 
less severe than we have only too good cause to 
fear that it will be. 


0 
RAILWAY RECKLESSNESS. 


In the United States the system of “hustling” is pushed 
to extremes in a way which certain worthy pessimists 
in this country hold to be deserving of all acceptance as the 
only method of avoiding financial ruin. The deplorable 
story of—to English ears—criminal recklessness now 
being told in the New York Times may be commended 
as worth their consideration. The story is that of the 
witnesses called at the coroner’s inquest being held to 
investigate the circumstances of the terribly murderous 
catastrophe which took place on January 8th in the Park 
Avenue tunnel of the New York Central Railroad. The 
story is far too long to reproduce here. It is to the effect 
that the driver of a Harlem train ran into the rear of a 
New Haven train. It is as though a District train was 
run into by a London and North-Western train in one of 
the tunnels of the District Railway. The evidence goes 
to show that the signals are constantly so obscured by 
smoke and steam that the drivers cannot see them; that 
fog signals used are of such poor quality that they will 
not explode; that drivers may run at any speed they 
please, up to 60 miles an hour if they can; and that 
speeds of as much as 35 miles an hour are frequently 
attained. The officials of the road know that the drivers 
can only tell where they are by “the feel of the road.” 
The officials hold that the signals are the best possible. 
They admit that, as a rule, these best signals are wholly 
inoperative. That they cannot design anything better ; 
that it is no use noticing the complaints of the drivers. 
If they complain too much they are sent to work gravel 
trains. The English system of putting down fog signals 
would not answer, because, we are told, the men would 
not know whether it was their own engine or another had 
exploded them; and, in any case, if they heard them at 
“the green light, they would not pay attention to them 
at the red.” No such story of reckless incompetence all 
round has ever before, we think, been told of the working 
of a great railway system. We are lost in wonder that 
disaster has not occurred before. Nothing but a perusal 
of the evidence elicited under cross-examination can give 
an idea of the way in which the New York Central Rail- 
road has been worked. American citizens will be glad to 
know that an official inquiry is to be carried out by the 
State Railroad Commission, which answers in some 
respects to our Board of Trade. Let us hope that the 
guilty will be discovered and punished. In one sense, 
the working of the line is no affair of ours; in another, it 
is, because it may serve to teach some people in this 
country that the railway management of the United States 
actually has some peculiarities which it is not worth while 
to introduce into Great Britain. 








River STEAMER FOR ASHANTI.—On Saturday an interesting 
sight was witnessed by a number of people at the West India Docks. 
A river steamer, named The New Diplomacy, destined for the Volta 
River, in Ashanti, was lifted on board the Woermann liner. The 
boat, which is 70ft. long, was supplied by Mr. Arthur R. Brown, 
of 13, Lime-street, E.C., for the Wa Syndicate, Limited, of London, 
and is the first of a fleet of river steamers intended to open up the 
Volta River for passenger and cargo traffic to the interior. Like the 
Joseph Chamberlain, just recently sent to Ashanti by Mr. Brown, 
she is of the screw tunnel type, of extremely light draught, draw- 
ing only 10in. of water when under steam. The boat will be 
lowered from the deck of the liner with steam up, and will proceed 
direct to the mouth of the river ready to tow the lighters to the 
shore, which are being sent out by the next steamer. A quantity 
of mining tools and stores are being sent with the lighters, and 
depdts will be established at various — on the river up to the 
Rapids, where a short line of light railway will connect the upper 
am lower river, and communication be thus made from the coast 
direct to the mines, 
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PORTABLE SELF-PRO 


JAMES B. PETTER AND SONS, 





SELF-PROPELLING PORTABLE OIL ENGINE. 


Wrillustrate abovea novelself-propelling oilengine, intended | 


mainly for use on estates, farms, &c. It has been designed with 
the object of overcoming the necessity of using horses to move 
the engine from place to place, as is usual with other agricul- 
tural motors. Itcanalsodoa little in the way of traction work, 
but is not- primarily intended for that purpose. The engrav- 
ing shows the general features of the design. The engine is of 
the ‘‘ Petter ’’ horizontal type, 5 brake horse-power, with gravity 
oil feed. The air and oil inlet valve is self-acting, the exhaust 
is worked by a cam, the consumption is about four pints of 
ordinary heavy paraffin oil per hour. It can be started from 
cold in ten minutes. The cylinder is 7fin. diameter by 93in. 
stroke. The speed is 380 revolutions per minute. The 
cylinder and crank shaft bearings are mounted on a girder 
frame 8ft;.6in. long; the exhaust box, of cast iron, is placed 
between them: The cylinder is water-cooled. _Th> tank is 
in front; it is 30in. long, 15in. wide, by 17in. deep. The 
water is circulated by a rotary pump driven off the crank 
Shaft, and is delivered on to some baffle plates in the 
“‘chimney,’’ where it meets an upward current of air 
induced by the exhaust, and is thereby cooled. The oil tank 
carries sufficient oil for a twelve hours’ run. For propulsion 
purposes the main shaft is belted to an intermediate shaft 
fitted with compensating gear, and carrying at each end a 
pinion meshing with gear rings bolted to the road wheels. A 
reversing gear is provided, and the speed may be either four 
or eight miles per hour. The steering gear is of the traction 
engine type, achain passing round the locking ring on the 
fore carriage and being wound on or off a shaft controlled by 
worm gearing. It is clearly shown in theengraving. Brakes 
actuated by hand wheel and screw are fitted to the driving 
wheels. The wheels, both pairs, are 4ft. 3in. apart centre to 
centre; the steering wheels are 2ft. 4in. diameter, the drivers 
3ft. Gin; the fly-wheel is 3ft. 2in. diameter. The driver sits 
on a seat similar to those usually fitted to reapers. As there 
are no springs to the wheels, this relieves him of some of the jolt 
and jaroftheroad. Although, as we havesaid, the intention of 
this engine is simply to propel itself about from place to piace 
for power purposes, it is believed to be quite powerful enough 
to haul, on suitable ground, loads up to two tons or to draw 
a plough, cultivator, binder, or other agricultural implement. 
The engine is made by James B. Petter and Sons, Limited, 
of Yeovil. 








NEW SOUTH WALES BAUXITE 





As has been previously mentioned in our columns, bauxite 
—the ore from which aluminium is at present manufactured 
—has been found to exist in somewhat extensive deposits in 
several parts of New South Wales. The beds appear to have 
escaped notice until the year 1899, when they were reported 
on by the Government geologist at some length. Three of 
the beds have now been carefully examined, viz., (1) at 
Wingello, 105 miles from Sydney, near Uringelly Creek ; (2) at 
Inverell, 468 miles north of Sydney; and (3) at Emmaville, 
463 miles from Sydney. The first of these deposits is on the 
railway, the others are distant 40 and 18 miles from it 
respectively. Analyses of the mineral have recently been 


published in an American consular report; and neglecting | 


the less important constituents, such as lime, magnesia, 
alkalis, and phosphoric acid, the figures are :— 


AlzO3 H2,0 Fe,03 SiO. TiO. 

Inverell. . 31-43 .. 20-38 .. 27-03 .. 15-01 .. 4-98 
58-31 .. 32-68 2-85 .. 1-8 . 2-4* 

Wingello 35-28 .. 17-81 .. 12-9 .. 29-8 .. 2-65 
39-82 .. 22-3 20-34 .. 10-3 . a5 

Emmaville: Red ore = 42-2... 23-45 28-91 .. 0-16 .. 4-75 
on Mottled ore 47-84 .. 19-23 .. 13-59 .. 16-4 »: Fe. 
Yellow ore .. 28-96 .. 15-51 .. 16-2 . 359-56 .. 2-9 


The sample marked with an asterisk contained 6-66 per 
cent. of phosphoric acid ; the others 0-6 per cent. or less, but 
all of them contained some of this impurity. Allowing for 
the high percentage of moisture in these bauxites, it’ is 
evident that they are of no special degree of purity. The 
titanic acid is also high, and this is an undesirable impurity 
for many purposes. The ores would require careful selection 


before they would be altogether suitable for the aluminium 
manufacturer; but if there is much of the material represented 
by the first7of the Wingello figures, it ought to prove a 
valuable property. 





PELLING OIL ENGINE 


LIMITED, YEOVIL, ENGINEERS 





A NEW EXPRESS BOILER. 





Tue Admiralty have recently required a reduction in the 
space allotted to boilers in certain first-class torpedo boats, one 
boiler having to do the work of two. Mr. A. G. Mumford, of 
Colchester, by modifying a type of boiler which has given 
the most satisfactory results in H.M.S. Salamander, has 
succeeded in complying with the conditions, and he has just 


completed an order for four of the boilers illustrated on | 


page 145, which have been tested by the Admiralty inspectors 
with the most satisfactory results. Each of the boilers is 
11ft. 8in. long, 6ft. 10in. wide, and 7ft. 54in. high. It con- 
tains 1648 square feet of surface and 33-5 square feet of grate 
area. It is intended to give steam for 700 indicate& horse- 


power. 


expansion engines the boilers ought to be good for as much as 
1000 indicated horse-power.. As much as 16 lb. of water has 
been evaporated per foot of heating surface. With an evapo- 
ration of 14:4 lb. of water per square foot the economical 
efficiency was very good, about 8$ 1b. of water being 


evaporated per pound of coal burned from a temperature of | 


60 deg., the rate of combustion being 75 1b. per square foot 
of grate per hour. 

This boiler is an interesting example of the way in which 
the details of practical construction determine the success or 
failure of an invention. It will be remembered that in the 
Salamander’s boilers groups of tubes are secured in separate 
boxes, which boxes are bolted to the upper and lower 

| cylindrical boiler chambers. In the new boilers these 
boxes are got rid of. The general principle is the same, 
but the details of construction are quite different and much 
simpler. 

The boiler consists of an upper cylinder and two lower 
chambers. The upper cylinder is composed of a plate shell. 
The lower part is thicker than the upper, and that part of 
the lower plate which is not occupied by tubes is reduced in 
thickness by planing after the plate has been bent. This, 
although costly, is found to be worth the outlay. 

Each lower chamber is composed of a tube without a 
seam. Originally cylindrical, and subsequently flattened to 
the shape shown in the engraving, that is to say, anirregular 
oval, the ends are provided with steel stampings, flanged and 
fitted to take the downcomers as shown. The inner sides 

| and tops of these tubes are drilled to receive the water tubes, 
the drilling being done with a jig to give the proper angles. 
| The outer sides are fitted with doors, by taking which off 
access can at once be got to the tubes. A couple of these 
| doors are seen in the photograph, standing against the 
| boiler. 

| It requires some audacity to fit such large doors without 
intermediate stay bolts. But they are not larger than the 
| covers of valve chests, and are not nearly as large as 
cylinder covers, which have no stay bolts. It will be seen, 
| however, that stay bolts have been introduced between each 
| pair of manholes; but it is worth while to state that the 
| first boiler made this way had no such stays. Under a 
| hydraulic pressure of 3001b. per inch the tube was found to 
spring about an eighth of an inch, and the stay bolts were 
put in. 

The arrangement of the water tubes requires no particular 
| description. It is very similar to that usually adopted in 
| express boilers of this type. 
| We have seen one of these boilers under steam. It showed 
| no symptom of priming, and the temperature of the outer 

covering was far under that of boiling water. 

The feed is supplied by Mumford’s well-known pumps 
through a feed regulator, as shown in our engraving.. We can 
say from personal observation that both the pump and the 

| regulator are most efficient. The workmanship of the boiler 
| and all its adjuncts complies with the highest Admiralty 
requirements. 

We have not the smallest hesitation in pronouncing this a most 
excellent marine boiler. It is a better boiler, we think, than 
that of the Salamander, and the small space occupied for the 
power is really remarkable. .We spoke in high terms of the 
Salamander boilers when they were made some three years 
ago, and nothing that we have said has been falsified by the 
result—they have given no trouble whatever. We cannot see 





any, reason why the Mumford boiler should not be tried in 
one of H.M. cruisers. 





FILTER WATER CART, 


THE accompanying illustration represents a field water 
cart which has been recently invented by Mr. E. Bailey. 
Denton with the object of preventing the discomfort, sick. 
ness, and deaths caused to our soldiers in the field owing 
to their drinking impure water. It is also designed for use 
during manceuvres and route marching. The illustration 
shows clearly the — arrangements of this cart. A jg 
the suction pipe which is to be connected to the source of 
supply, and B is a pump, which is worked by the handle Q, 
By it the water can be pumped into the tank H, which con. 
tains 75 gallons. This operation takes some ten minutes, 
By means of the pin P the pump can at once be disconnected 
from the handle Q and put into gear with the excentric R 
on the boss of the cart wheel. When the cart is on the 
march the revolution of the wheels causes the pump to raise 
the unfiltered water from the tank H through the pipes N 
and C on to the top of the filter D. Then it percolates on 
to the surface of the filter E, whence it flows through the 
pipes F and G, either back again into the tank H—to be 
again pumped and filtered—or through J into the filtered 
water reservoir K, which holds 25 gallons. The tank H may 
be cleansed by means of the cock M, and the filtered water 








As, however, an evaporation of 14,000 1b. of water | 
per hour was easily secured, it will be seen that with triple- | 


drawn off from K by the tap L. The two tanks H and k 
together hold 100 gallons, which represents the contents of 
the army water cart now in use. 

The handle Q is equally suitable for pumping the water 
from the source of supply, and for circulating the water when 
the cart is stationary, and this operation cannot be performed 
by the wheels. We understand that when travelling at the 
rate of three miles per hour the water is circulated at the 
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| MILITARY WATER CART 
| 





| rate of three gallons 
hours the water coul 
nine times over. 

It is claimed that these carts must not only prove of value 
| in Great Britain and in times of war, but also in India and 
the Colonies, where pure water is difficult to obtain. We are 
only afraid that the great difficulty will be in getting the 
soldiers to use them on all occasions. Suppose, for example, 
that after a long march in a broiling sun, the cart has been 
emptied. The soldier, when at length a watering-place is 
reached, is not in the mood to wait for his water to be 
filtered. He drinks it as he finds it. 


| ow minute, so that ina march of four 
be passed through the filtering material 








CaIssoON WoRK IN QUAY FOUNDATIONS. — The work of recon- 
structing the Broomielaw Quay, Glasgow, which has been in 
progress for about two years past, reached an important stage 
some days ago, when the last of the seven large caissons which 
form so essential a feature of the work was completely sunk to its 
designed depth. The sinking of caissons to combat the chronic 
tendency to subsidence at this part of the Glasgow harbour was 


| recommended, and has been carried out by Sir William Arrol and 


Co., of Dalmarnock Ironworks, and the remaining part of the work 
of constructing the quay walls and shedding will now be carried 
out by the Clyde Trust’s own staff. Altogether about 850ft. of 
quayage will thus be renewed, and the face of the quay carried 
further into the river by about 30ft., thus increasing the quay area. 
The caissons, sunk by air pressure and filled with concrete, on the 
principle followed in the case of the Forth Bridge, are each 
80ft. long, 18ft. broad, and 30ft. deep, and were constructed over 
the position they were to occupy, the depth to which they have been 
sunk being about 70ft. below the level of the cope of the quay. It 
may be added that the caissons for the pier foundations of the new 
Caledonian Railway Bridge, now being proceeded with at the 
Broomielaw, are also a contract of Sir William Arrol and Co., 
Limited, but Morrison and Mason, its sub-contractors, are sink- 
ing them. 


GRESHAM GouRLAY.—The death occurred at his house in 
Edinburgh, on the 29th ult., of Mr. Gresham Gourlay, one of the 
original partners of Gourlay Brothers and Co., shipbuilders, 
Dundee. To the deceased gentleman, more, perhaps, than to any 
other, Dundee owes its status in the shipbuilding world, But for 
the great energy and enterprise displayed by him the industry at 
the port could not so early have attained the importance and 
magnitude it now holds. A native of Edinburgh, he was a younger 
son of Dr. William Gourlay, whose name is still remembered in 
connection with the East India Company’s service, Having 
received an excellent education, he, together with his brothers 
Alexander, William, and Henry, founded, almost half a century 
ago, the shipbuilding and engineering works of Gourlay Brothers. 
Shipbuilding as an industry, in those days, had not attained to 
anything like its present-day importance, orsteady call upon existing 
resources. After gaining some experience Mr. Gresham CGourlay 
relinquished his personal interest in the business, and, in con- 
junction with a Mr. Littlejohn, entered into and built up an 
important legal practice. About the year 1864, when his brother 
Alexander retired from the shipbuilding concern, Gresham Gourlay 
again turned his attention to shipbuilding. William and Henry 
sree rf retiring in course of time, the whole working arrange- 
ment of the shipyard devolved upon Mr. Gourlay, who subse- 
quently assumed as partners his sons, Henry Garrett and Charles 
Gresham. Thus reconstituted, the firm has continued to progress 
and extend its home and foreign connections, and annually pro- 
duce a large amount of tonnage of a varied character. Mr. 
Gourlay, who had retired from the firm about twelve years ago, 
yet kept in touch with the yard and its workmen, and his remains 
were followed to the Western Cemetery, Dundee, on Saturday, 
the Ist inst., by hundreds of the workpeople. 
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THE VENTILATION OF WELLS. 





Every year there are numbers of valuable lives lost in 
wells from breathing carbonic acid gas, the presence of which 
was not suspected. To obviate this unnecessary loss of life, | 
and to render it safe at all times to descend wells of town 
waterworks, breweries, distilleries, or other wells, where there | 
is a probability of finding gas, Mr. Stephen H. Terry, of | 
17, Victoria-street, Westminster, M. Inst. C.E., has designed | 
a system of ventilation which we illustrate herewith. Being 
well aware from his experience in the ventilation of bulk-oil 
steamships, as set forth by him in papers read before the 
Institution of Naval Architects and the Shipmasters’ Society, | 
that the efticiency of suction ventilation—where gases heavier | 
than air have to be removed—is greater than that of plenum 
ventilation, he merely modified the arrangement introduced 





Fig. i- HOLT WATERWORKS—ENGINE 


by him into the fleet of the Shell Transport Company, and 
other oil fleets to adapt it to a well. 

‘The arrangement is fitted to the well and engine-house of 
Holt Waterworks, Norfolk, in the district of the Erpingham 
District Council, to which Council Mr. Terry is consulting 
engineer, and for whom he has recently completed two water- 
works undertakings. The ventilating plant at Holt consists 
of a Sirocco fan, belt-driven from the fly-wheel of the gas 
engine which drives the pumps. The fan runs at about 
2000 revolutions, and exhausts the air from the bottom of 
the well just above the water level through a fixed 4in. pipe, 
reaching to about 16ft. from the lowest level of the water. 
Over this fixed pipe slides a 43in. pipe some 18ft. in length, 
supported by a steel ring at its upper end; whence two 
shackles take the weight and connect with steel rods ending 


easily drawn aside for the removal of the long rods, and there 
is an iron beam, and crab winch, and chain commanding the 
well. A wrought iron ladder gives access to the pump plat- 
form. The whole of the works have been designed and super- 
vised by Mr. Terry, and have, we understand, been carried 
out for the sum estimated. 








THE TRANS-CAUCASUS COPPER 
INDUSTRY. 
THE richest beds of copper in the Trans-Caucasus are 
scattered about the districts of Zanguezoursk, Kasak, and 
Elisabetpol, in the province of Elisabetpol; in the district 


| of Artvinsk, in the province of Kutais; and in the district of 


Bo:chalinsk, in the province of Tiflis. But in spite of this 
relative copious supply of ore 
the copper smelting works of 
the Caucasus are comparatively 
few in number. This is due 
to three causes: first, the 
absence of good roads for the 
necessary cartage of thé pro- 
ducts ; secondly, the ignorance 
of the peasants on whose land 
the greater part of the ore is 
found ; and, thirdly, the lack of 
a proper spirit of initiative on 
the part of capitalists. With 
regard to smelting works, men- 
tion may be made, in the first 
place, of those at Kedabek and 
at Kalakent in the Elisabetpol 
district, and situated about 
27 miles from the railway. 
The Kedabek works, built in 
the early fifties, have belonged 
to Siemens Brothers since 1864. 
This firm has renéwed entirely 
the plant of the old works, and 
has set up new works at Kala 
kent, which is situated about 
eight miles from Kedabek. 
These works import their coal 
fuel from the Donetz basin by 
way of Batoum, and their 
naphtha fuel from Baku. In 
1900 their joint consumption 
of naphtha was 18,600 tons, 
which cost 64d. per pood of 36 1b. 
inclusive of cost of transport 
to the works. Up to quite a 
recent date the works used wood exclusively as fuel, and the 
supply was obtained from the neighbouring-State forests. 
The maximum amount of fuel that - could be fur- 
nished by these forests—for the clearing away of the 
forest land is limited by the law for the _preserva- 
tion of forests—was sufficient for smelting only 953 tons 
of copper ore. Now these works produce about 2383 
tons annually. Since the Kedabek works have been 
worked by Siemens Brothers they have produced altogether 
35,267 tons of pure copper from 886,032 tons of ore, 
and thus the yield of copper represents nearly 4 per cent. 
Siemens Brothers have persevered steadily in reducing toa 
minimum the cost of production and in perfecting the 
technical plant, and they have expended immense sums 
annually in seeking new beds of copper ore. The result is 
that the industry is now a pro- 
fitable concern, and it affords 
employment to several thou- 
sand workmen. 
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The ore wrought at the works 
in the Zanguezoursk district 
of Elisabetpol is much richer, 
for it contains about 15 per 
cent. of copper. However, 














the copper industry here is 
developed only very slowly, 
owing first to the great distance 
separating the works from the 
railway, and, secondly, to the 
impossibility of finding locally 
a sufficient supply of fuel. 
The six smelting works situ- 
ated in this district produced 
altogether scarcely 916 tons 
of pure copper during 1900. 
Their plant is, in every case 
but one, of quite a primitive 
character, and, with the ex- 
l ception of one works, wood is 
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their sole combustible. The 
smelting works at Sunik are the 
only works among these six 
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Fig. 2-WELL VENTILATING ARRANGEMENTS 


in thimbles for coupling to the wire ropes, which pass over 
pulleys to a counter weight, as shown. By this arrangement 
gas can be removed from the varying surface level of the 
water. The delivery side of the fan is connected with a cowl 
fixed above the roof of the engine-house, so that there may be 
no down draught due to wind. The pulley on the fan is of 
ample diameter and width and a high belt speed is attained. 
When it is desired to descend the well the belt is put on the 
engine fly-wheel and the fan is run for about twenty minutes, 
by which time the whole aérial cubic contents of the well 
have been changed repeatedly, and only the air of the engine- 
house is by this time in the well. 

We may mention that the waterworks extension at Holt, 
now just completed, has been carried out so far as the well, 
the cast iron lining of the same, the borehole, the pumps, gas 
engine, and rising main are concerned, by Thomas Tilley and 
Sons, of Cambridge-road, E. The well is 5ft. Gin. diameter, 
and about 118ft. deep; below this is a 12in. borehole extends 
another 100ft. into the chalk, and an abundant supply of 
water of good quality has been obtained. The engine-house 
was built from Mr. Terry’s designs by Mr. Charles Tuthill, 
of Fakenham, and is a substantial brick building, with 
windows on all sides, ample height, and ventilation—a very 
essary thing where gas or oil engines are employed. 
ve is a large movable skylight over the well, which my 











which possess a plant brought 
somewhat up to date; coke 
drawn from the Donetz basin 
is used as fuel, and these works 
alone produced about 617 tons 
of copper in 1900; as this 
coke cost 2s. a pood of 36 lb., 
it must be concluded that the copper ore worked is very 
rich, Of course, under existing conditions, a great deal of 
ore of a poorer quality is lost, and this ore could be 
turned to good account if the means of communication 
were improved. For the present this want could be met by 
constructing a roadway for vehicles for a distance of about 
14 miles, and then the copper smelting works would be 
brought into communication with the Trans-Caucasus Rail- 
way at the station at Eviak. 

Among the works of a certain degree of importance 
mention must be made of those at Alaverdy, situated in the 
district of Borchalinsk, in the province of Tiflis; here the 
copper ore is not rich, for it yields only from 2 to 5 per cent. 
of copper. The poverty of this ore made it necessary to have 
recourse recently to Américan methods, which admit of. 
effecting a great economy imgthe use ‘of’ fuel.’ ‘ This’ process 
consists in causing the oré™“to%pass directly into’ the’ blast 
furnace, and thus the prelimihary* process of ‘‘roasting”’ is" 
avoided. The Alaverdy works are the only Russian works 
which have adopted the American process up to the present. 
Naphtha and coke are both used as fuel in these works. 
During the first six months of 1901 the Alaverdy works pro- 
duced 426 tons of pure copper. The construction” of the 


branch line of railway from Kars has contributed greatly to | 
increase the output of these works. 


Finally, the copper ' 





works at Erivan, in the Batoum district, turned out nearly 
126 tons of copper in 1900. Taken altogether, the copper 
works of the Trans-Caucasus had in 1900 an output in round 
numbers of 3697 tons of pure copper, and this quantity jg 
equivalent to about half of the total production of copper iy 
the Russian Empire. A powerful impetus would be given to 
the copper industry of the Trans-Caucasus if the State would 
sanction the free working of such copper beds as are found 
on the property belonging to the liberated serfs. These 
deposits are very rich, and to this day they are entirely 
unworked, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE PREMIUM SYSTEM, 


Sir,—A great deal has been said and written during the last 
few years upon the ‘*premium” system of paying workmen, and 
I have read with much interest the contribution you have made to 
the subjectin your issue of January 24th. 

I do not believe; however, that this idea is quite as new as some 
people would think, especially if they got their knowledge of it 
from the pages of an American technical journal, which has been 
very strongly advocating it for the last three or four years. 

To the best of my recollection, a system of this kind was in vogue 
in Diibs and Co.’s locomotive works in Glasgow as long ago as 1870, 
and may have been in use earlier than that for all I know. The 
basis of their system was that there was a time limit set for each 
job, and the value of the difference between that limit time and 
the.actual time taken on the job was divided as between the 
worker and the employers, but I do not now remember in what 
ratio, 

I have sometimes thought of trying the same system at the 
works with which | am now connected, but every time | have 
taken*the matter up I have made the same discovery, viz., that it 
is not nearly so easy to start ina shop where piecework is already 
established as it is in a shop where it has been previously all time 
work, The difficulty comes up in this way:—At the present 
time we are working entirely by piecework and have prices set for 
every job, which allow a man to make about time-and-quarter, ora 
little more, and so far this system works well enough, and the men 
are very well satisfied. Although the weekly time rates are not 
high the men make decent wages, and the system suits the 
employers very well 4 to a certain point. But when we come to 
consider a change to the ‘‘ premium ” system, the first difficulty is, 
** What shall we take for the basis of our rating!” Take the 
following case:— 

A certain job is done by a man who is rated at 27s. per week of 
54 hours, that is 6d. per hour; the price of the job is 5s., which 
equals 10 hours’ work ; but this man does the job regularly in 
8 exo that is to say, he actually gets 25 per cent. more than his 
time rate. 

Now, suppose I want to set him a time limit which, under the 
premium system, will let him make about the same balance, how 
am I to do it! . If 1 do as was recommended once in the American 
paper which is advocating this system so strongly, and say that | 
will allow the value of 20 minutes out of every hour saved, I must 
put the nominal time to be allowed for this job at 14 hours, and it 
will then work out as follows :—Time allowed for job, 14 hours; 
actual time made, 8 hours ; balance, 6 hours. One-third of this 
to go to the worker as premium, say, 2 hours at 6d. = 1s., which is 
just the same as he made by the old piece-work system, and 
which I am willing that he should make. 

On the other hand, if+l say that I will divide the balance equally 
between the worker and the employer, I shall have to put the 
nominal time for the job at 12 hours in order to let the workman 
make a wage equal to the time-and-quarter he has been getting. 

Now, I have got into this position, and in order to get a time 
limit which will enable my men to get the wages I have been paying 
them hitherto, and which I am willing to go on paying them, | 
have been obliged to raise the price of the job in question from ds. 
to 6s. or 7s., according as I allow the man one-half or one-third of 
the value of the time to be saved ; and although my typical worker 
would still work as hard as he could, so as to get as big a wage as 
possible, there are plenty of men in the trade who would be quite 
willing to take my word for it that it was a 12-hour or 14-hour job, 
and let it go at that, and the final result might easily be that | 
should pay an increase of from nothing up to Is. or 2s, more for 
my 5s. job, according to the energy or conscientiousness of the 
workman who had got it in hand, 

As far as I can see, the premium system only differs from the 
ordinary piecework system in that it keeps a part of the balance 
for the employer instead of letting the worker have the whole of 
it, and if itis introduced into a shop where piecework is really 
studied as it should be, the effect must be to cut the existing 
prices down by the amount of the fractions of the balance which 
the employers would take under it, and anyone who has had ex- 
perience of piecework shops knows what this would mean. If, on 
the other hand, there was no desire to cut the men’s wages, the job 
ree would have to be raised by the amount of the fraction of the 

nalance the employer would get under the premium arrangement, 
and this would leave you open to be imposed on by a certain class 
of hands in the way I have pointed out. 

I have watched carefully the modern exploitation of the 
premium system, but I have not been able to see anything in it 
yet which would distinguish it in any way as being superior to the 
ordinary piecework systemif properly carried out; and although | 
can appreciate fully their earnestness in trying to persuade them- 
selves and others of the wonderful ways in which it was going to 
get more work out of the men for less money, [ cannot help think- 
ing that the writers who have advocated this system have shown 
no more than that the worse managed a shop is the more successful 
their specific would be. 

Now as regards the claim that it does away with the necessity or 
excuse for cutting down prices, to the best of my recollection the 
shop in which I got my first experience of the premium system was 
not by any means clear of troubles due to cutting of prices, but 
very much the reverse ; and if there is a desire to cut prices, | 
cannot see how the premium system is going to prevent it or obviate 
it. As time goes on, and different methods of handling work are 
devised and fresh tools brought in, prices must be revised as much 
under one system as another, if for no other reason than that in 
practice you get workmen of all degrees of keeness. If they were 
all as anxious as oneself to get the most out of the tools one could 
afford to let the old nominal rate stand ; but as things go, with new 
tools and fresh methods you might easily have a job which was once 
nominally a 12-hour job being done by one man in, say, 4 hours in 
consequence of improved appliances, and facilities and handling 
in increased quantities. Under the premium system, with a half- 
and-half division, a 6d. an hour man could get 4s. for this job, and 
in the 12 hours allowed would turn, out’ three jobs and make his 
12s., which no one would grudge him; but what about the gentle- 
man who took the 12 hours allowed for the job, and made it come 
out at 6s.!. You can, ofcourse, get rid of of him, in fact you must 
do 80, if itis orily-to-keepithé premium system in countenance ; but 
this is no better than one “can Aer uider the old system, and still 
leaves you with al] the degrees of efficiency and inefficiency between 
the best and the worst workmen—that is between paying 4s. and 6s. 
for a given job, which under the old system ooale & be priced on its 
own merits at one certain definite fi which the employer and 
his men would know, and which would leave the smart man to make 
the most of it, and the less smart’ man to be peid really according 
to his deserts, Although this letter has rup longer than I meant 
it to, I do not know if I have made my meaning quite clear ; but 
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shortly it is this—as far as I have tried to put it in a workable form 
it has appeared to me that under the premium system you must esta- 
plish what are really inflated prices, out of which the employer 
expects to get a discount, which will be more or less according to 
the industry of the workman, but if, owing to circumstances of 
one kind or another, the workman does not get through the job as 
fast as the employer calculated, the discount may be reduced even 
to vanishing point, and be will have to pay the inflated price. 

[am quite aware that it may be urged against what I have 
said, that it only shows what may occur when workmen do not do 
their best ; but my experience of men, which is somewhat exten- 
sive, has taught me that the workmen who constantly do their 
best give little or no trouble under any system, and are worth 
good money wherever you find them; and that any ic to be 
satisfactory must provide for workmen as one finds them, viz., of 
all sorts. There is something in every man, and that is the best 
ystem which gets out of every man ina fair and reasonable way 
what is in him, and pays for what is got ; but I can hardly think 
that this applies to a system which seems to pay the highest rate 
to the slowest or least industrious worker. 

Wa. CAMPBELL WILSON, 
Mem. Inst. Mech. Engineers. 
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St. Nicholas Works, 
Thetford, Norfolk. 





Si, —The thanks of engineers will, I am assured, be given you 
for your advocacy of the premium system. Yet the movement in its 
present form is full of dangers, and nothing camavert these or secure 
success but full discussion of all the questions that may arise ; 
unless, ina word, the subject is fully understood, it is bound to fail, 
because the men will not have it, and the employers will not favour 
it. [ hope to see numerous letters on this subject in your corre- 
spondence columns. Let us see what the premium system means. 

It is intended to confer a benefit on the employer and a benefit 
onthe workmen. If it does not benefit both it is doomad to 
failure. It.is claimed for it that it is good for the men because 
they can earn larger wages, and for the masters because what 
they have to sell will cost less. Can these propositions be sub- 
stantiated! Is it quite clear that the men will be better off, and 
the master also / 

Although it is true that there is no such thing as a common 
wages fund for the whole community, it is certain that there is 
something very closely akin to one in every engineering works. 
It will be found that in most places the regular weekly wages 
represent a constant sum, often for months, almost invariably for 
weeks. Let us suppose that the wages of tool minders—for the 
t me being I omit mention of fitters, erectors, foundry hands, and 
smiths —amount in a given works to £1000 a week. Now, so far as 
the manufacturer or master is concerned, it is a matter of little or 
no importance whether the work is done by 500 hands each earning 
£2 per week, or 250 hands paid each £4 per week. here is such 
and such a gross output, and the labourrepresents £1000, The profits 
are the same so farineither case. But from the point of view of the 
union the situation is quite different, only 250 men are employed 
instead of 500. This is the view large numbers of men will take, 
and it will require a great deal of argument to convince them that 
work at £4 a week can be found for 500 men as readily as for 250 
men. I have given extreme figures to make my meaning quite 
clear; and it will easily be understood that if, on the one hand, fewer 
hands can be dispensed with than 50 per cent., so, on the other 
hand, the benefit to be derived by those who are retained must be 
diminished. From what has already been said in your pages, it 
would appear at first sight that the 500 hands will still be retained. 
If this be the case, then the wages bill must be doubled, and the 
output must also be doubled. ‘This takes it for granted that sales 
will also be doubled. This seems to be too much to expect. | 
believe that in practice it will be found that, on the whole, the 
number of hands employed will suffer reduction. It is nothing to 
the point to saythat this is not the case so far, because the 
system has only been tried ina very small way. Great pains 
should be taken to so work the system that it may not entail any 
reduction in the number of hands employed. If its adoption leads 
to any considerable increase of the number on benefit, the union 
will very soon quash it. 

Next let us look at the system from the masters’ point of view. 
So far there is no advantage gained. The employer still pays 
£1000 a week for the same output as before, only he employs half 
the number of hands. Where does he come in! 

In theory and in fact, every machine tool has a maximum limit 
of output. Take a very simple case. A lathe is employed in 
turning piston-rods. It may be shown that under no_ possible 
conditions could more than five rods be finished per week in that 
lathe, Everyone who, like myself, has used a lathe will under- 
stand what it is that limits output. It has nothing to do with the 
workman. The lathe will not cut faster than a certain speed, do 
what we may. It is taken for granted that in all shops the tools 
turn out less than their maximum. My supposititious lathe turns 
out, say, three rods per week instead of five. The master 
endeavours to get more than this output. To this end he resorts 
to piecework. The lathe now turns out four rods per week. The 
cost of the four is a little more than the cost of the three was 
previously. The difference goes into the pocket of the turner, 
and both he and the master are benefited. The whole sum paid 
in wages is increased, however. We no longer have £1000 a week 
sufficing. The sum is, say, £1100; the turners take the odd £100. 
But the master has now four rcds to sell for every three he had 
before. Once more it is clear that unless he can sell four rods 
where hitherto he sold three, he must, if he follows this system, 
discharge some of his hands. ; 

The object had in view in establishing the premium system is 
to get more work turned out by increasing the price of labour, 
and the system is open to the objection that precisely the same 
result can be got by increasing the rates paid for piecework. This 
is not my view, but it is a point which deserves very full and 
careful discussion, The only difference between the pre- 
mium system and piecework is that under the former there 
is always a fixed minimum day’s pay, and under the latter 
there is not. But how is the day’s pay to be fixed, so as to be 
fair to all parties? But however we argue the question at issue, 
we always come back to the bed rock, that if the sales effected by 


the employer remain constant, the adoption of the premium system | 


must be followed by a reduction in the number of hands. The 
system depends for its success entirely on an augmented sale of 
the things made. The firms adopting it say that by its operation 
they can so far reduce the cost of production that they will augment 
their sales so much that no hand need be discharged. This is a 
point on which the trade union leaders, at all events, will have to 
be satisfied. I do not say that this cannot be done, but it will take 
some doing. 

The masters’ advantages, when all is summed up, lie in the fact 
that whereas without the premium he had, say, three piston-rods 
costing 10s. each at the end of the week, he has now four rods cost- 
ing, say, 8s. each at the end of the week, while the gross earnings 
of the workman have risen in like proportion ; but unless the em- 
ployer can sell four rods as readily as he sold three, no real advan- 
tage will be gained, and we come back to the contention that re- 
duction in cost of production must promote sales, All this is proba- 
bly quite true ; but the energies of those who, like myself, believe in 
the premium system, must be used to convince the union hands that 
it is true. 

There is yet another’ point which requires very careful con- 
sideration. “We cannot talk of the man alone in settling what 
premium he shall receive. The premium really goes to the man 
and the machine tool which he works. Taking, again, my piston- 
rod lathe. Let us suppose that there are two lathes, one of the 
very latest and best make, with a maximum output of five rods a 
week ; and another, an old-fashioned tool, with a maximum out- 
put of four rods a week, It would not be fair to give the same 


premium to the two men working these lathes. The conditions 
In settling what the rate should be, the means 


re too dissimilar, 
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of production put at the man’s disposal must always be kept in 
mind. 
Much more remains to be said, but I shall not venture to 
trespass now any further on your space. C.J. 1. 
Bradford, February 3rd. 





SHOREDITCH ELECTRICITY WORKS, 


Sik, —It is pleasant to find some points on which one can agree 
with one’s critics, and I am pleased to be able to agree with your 
correspondent, Mr, John H. Turner, in the concluding statements 
of his letter, which are to this effect, that if the Shoreditch 
authorities take his advice, and ‘“ raise their prices by such an 
amount as will bring them more in accordance with those charged 
by neighbouring vestries and with their own total costs,” then his 
conclusion is likely to follow, which is, that ‘‘ we shall then hear 
no more about a deficit on the Shoreditch electricity supply.” J 
can agree with the above, because it is exactly what I stated in my 
letter. 

There are many other points, however, in your correspondent’s 
letter with which I am unable to agree. Much greater care and 
accuracy in statement and investigation are needful before his 
communications can be of much service to others. For instance, in 
so small a thing as the spelling of my own name—which he must 
have had in print before him—he has failed to spell correctly. 
This is a small matter, but equal want of care is manifest in other 
and more important directions. 

Tiras, in the little calculation which he has made to show what a 
large arnount of steam has been used at Shoreditch, he says of the 
coal, ‘‘ This, I believe, was Welsh coal at 20s. per ton.” If he had 
read the municipal reports of the Borough of Shoreditch, he would 
have found on page 207 this statement :—‘‘ The contract price for 
best Welsh coal was 30s. 9d. per ton, and as this is an increase of 
about 50 per cent. on the fuel bill, it must seriously affect all costs 
of production.” The difference between Mr. Turner’s guess of 
203. per ton and the contract price of 30s. 9d. evidently com- 
pletely upsets his calculation. I do not know enough about the 
consumption of steam at Shoreditch to discuss it in any way, and 
shall not attempt todo so. The discussion both by yourself and 
by me has turned upon the point of raising the steam, and not 
upon the economy or otherwise with which it was employed. I 
shall, however, use Mr. Turner's calculation for one reason, and 
for one only. He states that the total water evaporated by refuse 
was 52,821,216 lb. Taking his own figure of coal at 20s. per ton, 
and of an evaporation with coal of 8 to 1, this would show the 
value of refuse as fuel to be somewhere about £3000; and if, 
instead of 20s. per ton, the price of 30s. per ton be taken, the 
value of the refuse as fuel would be found to be over £4500. Of 
course, there is a further question, and that is whether an evapora- 
tion of 8 to 1 is likely to be obtained throughout a period of 
twelve months under the special conditions obtaining in electric 
lighting stations. Can Mr. Turner point to any station giving 
this result! If the evaporation with coal be less than 8 to 1, the 
relative value of refuse as fuel will, of course, be increased, since 
the work done by this has been based upon actual results obtained 
by Mr. Russell. 

Mr. Turner next gives a list of costs of cual at various metro- 
politan stations, but with the single exception of St. Pancras, he 
appears to have chosen stations amongst those furthest away from 
Shoreditch, and stations which are likely to be working under very 
different conditions. The stations nearest to Shoreditch are the 
City of London, having a fuel consumption of 1-5d., and Islington 
with a fuel consumption of 1-41d., while another station, not very 
far away, is that of Hampstead, having a consumption of 1-57d. 

Mr. Turner uses the figures he has quoted to show that the 
refuse cannot have evaporated as much water as he has suggested 
in his calculation ; but, inasmuch as apparently two-thirds of the 
steam, and perhaps more, was in any case produced by means of 
coal, it is not quite clear why he has arrived at this conclusion. 
He makes another very curious statement, as follows :—‘‘The 
actual dead loss on the destructor appears to be £2795 6s., or 
about 2s. ld. per ton, and this amount is debited to the elec- 
tricity accounts.” This amount, as a matter of fact, is the cost, 
as shown in the accounts, to the electricity station of the refuse as 
fuel. Mr. Turner has already shown us that, with coal at 20s. per 
ton, and evaporating 8 lb. of water per pound of coal, this refuse is 
worth somewhere about £3000 as fuel, and with coal at 30s. per 
ton and the same evaporation, it is worth about £4500; so the 
Shoreditch authorities appear to have made a very good bargain if 
they have obtained it for £2795. But that £2795 includes many 
costs which are certainly not included in the figure £10,996, which 
is put down as the cost of coal. Thus, in the £2795 are included 
rates, taxes, and insurance on the destructor building, amounting 
to over £500 ; all the cost of wages, &c., incurred in burning the 
refuse and removing clinker, together with a share of the salaries, 
cost of repairs and maintenance, &c. If similar items were added 
to the amount included as cost of ccal, that figure would be very 
greatly increased. The inclusion of these costs in the burning of 
refuse probably renders it impossible to obtain in the ordinary 
lists of cost of fuel any direct comparison between its actual cost at 
Shoreditch and its actual cost in ordinary electric lighting stations. 

To come now to the statements which Mr. Turner says he 
understands as my arguments, they certainly, to a large extent, 
are not my statements. He says that my first argument is as 
follows :— 

(1) ‘‘ A combined refuse destructor and electricity supply works 
are only profitable as a combination when the amount of current 
supplied is relatively small.” There is certainly nothing in my letter 
to warrant such a statement as this. I did mean it to be under- 
stood that when, say, three-fourths or four-fifths of the power 
of an electric light works is obtained from the combustion of 
refuse, and one-fourth or one-fifth only from the combustion of 
coal, it is easier to judge whether or not there is an advantage 
in burning refuse, than it is to form a judgment when two-thirds 
or three-fourths of the power is obtained from the combustion of 
coal, and only the smaller balance from the combustion of refuse. 
That, I think, is pretty clearly stated, and most assuredly it is a 
very different statement to that put into my mouth by Mr. 
Turner. 

The second argument attributed to me by Mr. Turner is :— 
(2) ‘The apparent loss of £3265 odd is made up of a sum of 
£2206, which is capital expenditure included in revenue account, 
and a balance of £1060, which is more than accounted for by the 
destructor being worked at a loss of 1s. to 1s. 1d. per ton of refuse 
destroyed.” Mr. Turner says the first part of this argument “can 
hardly be taken seriously.” He then goes on to say that a capital 
expenditure is not a revenue charge. That, Mr. Editor, is the 
very fact that I endeavoured to make clear in my letter, but still 
it may appear in a revenue account. Mr. Turner goes on to say 
that ‘‘to advance that as a reason of loss on working is to reflect 
on the Shoreditch accountants.” The £2206 is certainly capital 
expenditure, wherever it is included, and it is not a loss on work- 
ing. The Shoreditch accountants did not represent it as such, so 
that nothing that I have said can reflect upon them. They speak 
of ‘‘balance being deficiency as per net revenue account.” Possibly 
your correspondent will be surprised to learn that this revenue 
account includes on both sides a reserve fund of £2185. 


this out for himself. 

Where Mr. Turner has got the statement about the destructor 
‘*being worked ata loss of 1s. to 1s, 1d. per ton of refuse destroyed,” 
Iam sure I do not know—certainly not from my letter, and not 
from any other document in existence with which I am acquainted. 
I did say that by sending the refuse to the destructor one of the other 
committees of the borough effected a saving—not a loss—on dealing 
with the refuse, to the extent of 1s. to 1s. 1d. per ton; but in my 
vocabulary, and I think in yours, Sir, effecting a saving is not 
quite the same thing as making a loss, This saving was estimated 
| by ‘*Chesterfield Junior,” in Lightning, for December 21st, 1899, 
' at £1285, 





lf Mr. 
Turner had taken my statement seriously, he might have found all’ | 


(3) “‘ Sinking fund for repayment of loans and interest on loans 
should be considered a profit, and not a charge. Generally the 
business is carried on at a loss, in order that the district as a 
whole may benefit.” The first part of this statement is an 
exaggeration of the statements in my letter ; but is not, like some 
of the other arguments, in direct opposition to them. Some 
portion of the sinking fund for repayment of loans will certainly 
prove to be profit, unless the destructor works should be entirely 

ulled down and rebuilt within the next ten or eleven years, 
econ at the end of that time the loans out of which some por- 
tions of the destructor works were erected will have been entirely 
paid off, and a corresponding portion of this item of expenditure 
will therefore of necessity come to an end. 

As regards the question of interest, I must leave it to your 
readers to determine whether it really makes much difference 
when cne invests a sum of £100 and receives £5 a year in return 
whether one calls that £5 interest or profit, always supposing that 
the capital remains secure. 

I do not propose to follow Mr. Turner into his argument 
in respect of municipal trading. I stated what I believed to be 
the views which had guided the Shoreditch authorities in the 
course they had taken. It is for others to decide whether these 
views are such as they approve, or the contrary. So far, however, 
as the district of Shoreditch is concerned, the ratepayers have the 
matter in their own hands. Presumably, they approve of the 
course followed by their representatives in the Council, because if 
they did not they would probably remove them and put other 
representatives in their place. JAMES B. ALLIoTT, 

Nottingham, February 3rd. 





CYLINDER LUBRICATION, 


Sir,—As an engineer who has devoted several years to the 
practical study of lubrication, I may perhaps be allowed a few 
words on the subject. 

It has always been a surprise to me to find that, from a practical 
point of view, ¢.e., workshop conditions, very little has been 
written about lubrication. There are several good books on the 
subject, but one looks in vain for useful information—information 
that will guide one in solving difficulties or prove useful in getting 
full value out of an oil. 

At the same time it is amusing to read the letters in your journal 
describing experiments in cylinder lubrication. They appear to be 
of an elementary character, and yet some of your readers seem to 
look on the results as new discoveries, valuable information, &c. 

I have been called in hundreds of times to large works of all 
kinds on the Continent to advise on lubrication, and one of the 
usual first tests of the engine is to open the cock, to which the 
indicator is usually applied, and hold some white blotting paper so 
that the steam will strike it. Well lubricated steam will invariably 
show yellow or brown patches, whether from the high, middle, or 
low-pressure cylinder. Good lubrication depends on two factors : 
first, a good oil ; and secondly, the right way of introducing the 
oil to the cylinders, valves, glands, &c. I have known cases where 
20 Ib. of oil were used in a cylinder, and yet the steam showed no 
signs of containing oil ; after re-arrangement of the whole lubri- 
cating apparatus 2 lb. per day gave excellent results. 

I have frequently applied lubricators near to the boiler on the 
main steam pipe, and from the few drops of oil per minute lubri- 
cated from three to fifteen separate engines supplied with steam 
from the same pipe. 

I scarcely think the arrangement suggested by Mr. Bickford will 
serve any useful purpose ; it does not represent in the slightest 
degree actual working conditions. It reminds me of an experience 
I had in a large works on the Continent. A change from rapeseed 
oil to mineral oil was contemplated. A preliminary test was made 
on an oil tester, one in which a vertical spindle about #in. diameter 
was set revolving at a high speed by a smail electric motor. A 
current recorder was used to give the power required to drive the 
spindle. The two oils gave practically the same results at different 
speeds, ranging from 2000 to 10,000 revolutions per minute. The 
oils, it may be mentioned, were to be used on the main bearings of 
a 4000 horse-power rolling mill engine. In order to show the 
people the uselessness of such a test, I claimed to have an oil that 
was superior to the rape or mineral oils. Isimply coloured some 
ordinary paraffin and tested it against the two thick oils, with the 
result that paraffin was far superior to either. Now, although 
paraffin was better than rape or mineral oil, as tested by the oil 
tester, nobody for a moment would suggest its use on a main 
bearing. The test simply showed that such testing machines are 
absolutely useless unless they incorporate the exact working con- 
ditions under which an oil is used. 

I can endorse Mr. Wells’ statement that oil dealers are a “‘ sadly 
maligned” lot. It is a subject on which an astonishing amount 
of ignorance is displayed in allits aspects. Large sums of money 
are spent by our large works per year on oil, and yet the only 
thought, when economy is contemplated, is to buy a cheaper 
oil. In almost every engine-house of any size the oil bill per day 
is heavier than of all other charges, such as wages, waste, &c. In 
one of the largest steel works in Germany, the oil cost per ton of 
steel was more than all other charges except coal. By changes 
effected in the methods of applying the oil, I saved the firm £2 
per year in the oil cost. On one 300 horse-power engine 12 Ib. of 
cylinder oil were used, and yet big patches of rust were found on 
the valve seatings; changes were made, and 2lb. per day 
lubricated perfectly. 

Oil dealers have themselves to blame for the peculiar estimation 
in which they are held. Their only desire is to sell oil, and as 
much of it as possible, to any firm that buys from them. To give 
technical advice as to methods of using the oil, to advise how the 
quantity can be reduced, or to take an intelligent interest in their 
own oil after it is sold to a customer, never seems to enter the 
minds of most dealers. There is an enormous field open to oil 
firms who would adopt scientific niethods in their business. 

Jiigerhof-strasse 19, Diisseldorf, Wo. Scorr TaGGart. 

January 3l1st. 





TRAVEL IN AIR. 


Srr,—I think that this subject may be freed from a great deal 
of its mystery if we consider a little more the nature of the wind 
in which a bird sails. In the current number of THE ENGINEER, 
your correspondent, ‘‘A Penguin,” defines a wind as ‘“‘air in 
motion.” This definition I consider quite misleading, since it 
makes no mention of those qualities of the wind which alone 
enable a bird to sail. Were the wind absolutely steady and 
absolutely horizontal, the bird could do no more in it than it 
could on a perfectly still day, since a bird differs essentially 
from a ship or ice-boat, in having no, connection with the earth ; 
hence the velocity of the air with respect to the earth can 
make no difference to it. 

However, the first thing to bear in mind is that the velocity 
of the wind is never the same for two consecutive seconds ; that 
is, every wind is more or less gusty ; a perfectly steady wind is 
unknown. Secondly, the velocity varies at different altitudes : 
| close to the ground it is retarded very considerably by friction ; 





| 20ft. higher it will be much greater ; at 100ft., greater still ; and 
| thirdly, it never blows continuously in an absolutely. horizontal 
| direction ; the nature of the ground, or the waves of the sea over 
which it blows, continuously form it into a series of eddies, some- 
times almost vertical upwards, sometimes in a diagonal direction, 
}and sometimes right against its main direction. Anyone who 
watches a stray feather or cloud of dust may notice this. 

Bearing these points in mind, and tie fact that a bird is by 
| nature, practice, and instinct eminently fitted to take advantage 
| of the shghtest variation in the air currents, there will be no diffi- 

culty in understanding their method of travel in air. They 
' will be carried up by any upward current, and if a slight lull occur, 
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will gain forward velocity by swooping downwards, and rise higher 
still on the next gust. 

No doubt a man fitted with a sufficiently lange pair of wings could 
do the same if only he knew how ; but the difficulty is to learn this, 
since the slightest mistake will probably entail a broken néck, and 
then all his experience is gone. I do not mean by this that a man 
can ever pandba cise through the air by movement of his wings 
similar to a bird’s flight, for this would require far stronger muscles 
than he possesses. Phe wing muscles of a bird are equal to all the 
other muscles of its body put together, and man has nothing — 
lent to this. Cc. T. W. 

February 3rd. 

Str,—May I say that in my former letter I desired for the present 
to confine my remarks to the statements made by Mr. Lancaster, 
and that he distinctly asserts that the frigate birds and buzzards 
can, and do sail, or soar, or whatever the proper term is for travel- 
ling without wing-flapping, in absolutely still air. That they rise 
from the ground more readily when facinga wind thanin stillair, but 
that once afloat it is immaterial whether the wind blows over the 
ground or not. Therefore, ‘‘ A Penguin’s ” remarks upon my letter 
are scarcely apropos. The whole question, then, is how does a bird 
continue to soar or sail about in still air for hours together, at high 
velocities, ascending or descending, or remaining aloft, at will, 
without ever flapping its wings? If it be true that it does so, then 
what Mr. Lancaster calls an effigy with fixed wings ought to be 
able to do the same thing. If an effigy can soar aloft for even five 
minutes only, there is no imaginable reason, barring loss of balance 
caused by eddies—which in still air would not exist—why it should 
not continue to do so for five hours, or five days, or five years, orany 
other length of time. If that be not perpetual motion, what is ! 

February 3rd. Henry Lea. 








VALVE GEAR FOR STERN-WHEEL STEAMERS. 


Str,—Enclosed I have pleasure in sending you an arrangement 
of valve gear for stern-wheel engines which has now been fitted to 


two boats in this distrlet with good results. The enclosed, how- 
ever, refers to set of engines built to my design by the Victoria 


Machinery Depdt of this city for the steamer Prospector, which | 


plied during last season on the Upper Yukon and Stewart rivers, 





between the sheaves and foreing them apart. Also excentrics, as 
usually fixed with set pins to the main shaft, being easy to sbift 
and adjust, often get placed in very far from efficient positions vi 
those on board, who have ideas of their own on:the running of such 
engines, and the enclosed design gets over both-these by having no 
outside gear, and by having the angular advance of the valve 
arbitrarily fixed by the designer when proportioning the travel of 
the lead lever. ae 

Secondly, as slow-running long-stroke engines are very sensitive 
to every change of lead, and where wide ranges of expansion are 
required, designers have usually supplemented the ordinary link 
motion with a separate cut-off valve ; this gear, on the other hand, 
gives a constant met and in instance shown, gives a range of cut- 
off from § to } of stroke without a cut-off valve, and by keeping port 
areas large without undue wire-drawing. The piston valves can 
also be adjusted on their spindles to give the best lead for smooth 
working, and once set at that, handling of engine is not affected 
by any change in linking up. 

In the design shown most of the link rods are formed out of 
1}in. iron pipe, and to assist in strengthening the gear the forward 
piston valve is kept slightly larger than the after one, thus 
creating more tension than compression on the valve rods, and 
keeping most of the wear in one direction. As all steam pipes 
were led below the deck, the boat had more room for stowage of 
freight and less liability to damage of same from leaking steam 
joints, also by having the throttle valve below deck arranged as a 
eas Be piston valve, the whole engine is handled from one 
sector stand, with the, reversing lever to the right hand and 
throttle lever to the left, and sight-feed lubricator between, the 
oil pipe opening into throttle valve being arranged to come lip-and- 
lip with the steam pofts leading to the engines. The supply of 
oil is cut off the moment the supply of steam to engines is 
| stopped, and the extra oil gathering in the pipe during temporary 

stoppages gives the extra supply needed at such times. 
GorDon H. Harpig. 
3, Bridge-street, Victoria, B.C., December 28th, 1901. 








SANITARY ANGLES. 
S1r,—I have so far ayoided giving an opinion upon the point 


raised under the above Aeading by Mr. Mark Judge, since to do so | 





r 








an engineer on the staff of the French Corps des Ponts et Chaussées, 
He either designed or superintended the construction of varioy, 
lights manufactured in France under the direction of Fresnel, Jy 
1850 M. Tabouret came to England and assisted and advised 
Messrs. Chance in the arrangement of their new lighthouse works, 
giving special attention to the manufacture of glass for optical 
purposes. He appears to have acted for the firm as a sort of 
technical adviser, I am unable to say definately when he severed 
his connection with Birmingham, but I do not think that he 
remained with Messrs, Chance until 1856. 

It is perfectly true that the firm of Chance Brothers lost over 
£20,000 in the earlier days of the lighthouse department ; in fact q 
sum of about this figure was at one time written off the books of 
the firm. H. G.G, 

London. 








LAUNCHES AND TRIAL TRIPS, 





Rep Cross, steel paddle steamer; built by, Mordey Carney 
(Southampton) Limited; to the order of, the Metropolitan 
Asylums Board, for their River Thames Service ; dimensions, 
135ft. 9in., 13ft. 6in., by 8ft. 10}in.; to carry, medical staff, 
patients, and nurses ; engines, compound oscillating, surface-con. 
densing, 24in. and 40in. by 36in.; speed attained, 10} knots ; trial 
trip, January 17th, 

NENTWATER ; owned by, Mr. J. A. Parker, of Cardiff ; after 
considerable alterations, improvements, and repairs carried out by 
the North-Eastern Marine Engineering Company ; successful trial 
trip, January 21st. 

Foxton Hau; built by, J. and L, Thompson and Sons, 
Limited ; to the order of, C. G. Dunn and Co., Limited, of Liver. 
pool ; dimensions, 368ft., 58ft., and 23ft.; engines, triple-expan- 
sion, 26in., 44in., and 72in. by 48in. stroke, pressure 1801b.; con- 
| structed by, the North-Eastern Marine Engineering Company, 
Limited ; trial trip, January 21st ; 114 knots. 
| Katie; built by, the Fevigs Jorns Kibsbyggeri, of Arendal ; 
dimensions, 220ft., 30ft., and 14ft. 54in.; to carry, fruit and pas. 
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North-Western Territory, Alaska, and which carried off the palm 
amongst the large fleet there for speed and light draught. 

The following are her principal dimensions :—110ft. by 22ft. by 
4ft. midships depth hold ; engines, 12in. by 48in.; 180 1b. working 
pressure, supplied by two externally-fired tubular boilers 32in. 
diameter, 15ft. long, with common fire grate enclosed in an 
asbestos-lined sheet iron casing. The boat, with steam up and 
three cords of wood on board, drew under 12in. of water, at which 
she displaced 45 tons. The hull accounted for approximately 
25 tons, and is of light but strong construction—all wood. The 
longitudinal strength is secured by five keelsons of open construc- 
tion, with diagonal wood struts and vertical tie bolts, the whole 
being supplemented with the usual hog chains and posts carried 
threugh the house work above. 

Referring to the engine. The beds, which also form the paddle 
beams, consist of two 5in. by 18in. timbers, with 4}in. by 4in. 
wrought iron bed-plates, on the top of which the cylinders and 
guides are set, and, besides bolting, are further secured by being 
all keyed between shoulder-pieces riveted on to the bed-plate. 
The w ted half of the main guide, which takes the go-ahead stress, 
is made out of a 4in. by 4in. by }in. T-bar section, for sake of 
lightness and extra safety from complete breakdown in case of 
accident. The connecting-rod is made out of a cedar stick, 17in. 
by 6in. at the middle and tapering towards the ends, and strapped 
from end to end with 4in. by 4in. iron. The stern wheel is 15ft. 
diameter, with thirteen floats of the usual fixed type, 14ft. 6in. 
long. The engine, when opened out, gave from 35 to 37 revolu- 
tions, representing about 230 indicated horse-power, and with an 
estimated percentage of slip of 13, it gives a speed close on 15 knots. 
Unfortunately, however, no exact speed data can be secured from 
_ boats, the main thing being to go one better than the other 
oat. 

Turning to the valve gear, the arrangement, which explains 
itself, has all its joint pins and link-rod ends made to one standard 
size, thus simplifying construction and reducing the number of 
spare parts. The main objects to be attained, which led me to 


adopt this design in preference to ordinary link motion, were as 
follows :— 

First, for such rivers as the Fraser and the icy rivers of the 
Yukon the outside double excentrics are a source of trouble and 
annoyance from floating driftwood carried over by the wheel, and 
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would have resolved itself into sitting in judgment between Mr. 
Judge and the Borough Engineer for rer? who gave evidence 
in opposition to Mr. Judge at Marylebone. In your issue of 
January 24th, however, you, in commenting upon the matter, 
attack the by-laws under which the proceedings were taken, and | 
may therefore perhaps be permitted to say a few words in their 
defence. 

The particular by-law under which the point was raised is the 
fourth of the new series framed under Section 202 of the Metropolis 
Local Management Act, 1855, which states merely that ‘‘ he shall 
-cause such drain to be laid with a suitable fall.” There. can be 
nothing to complain of in these words.. The “ suitable fall,” it is 
true, is not defined. To have given the definition, however, would 
have been as unwise as it was impossible, since local circumstances 
must be taken into consideration in each case, and discretion had 
therefore to be given to the officers whose duty it would be to 
enforce the by-laws. If, therefore, Mr. Judge is right, then the 
Hampstead officers, and not the by-laws, are at fault. 

As I understand the case, I take it that no objection has been 
raised to a vertical fall, as such, but to the vertical fall in the 
position and as arranged in this particular case. This view is borne 
out by Mr. Curtis Bennett’s words, as he, in giving judgment, 
referred tb “‘ the whole thing,” and not to the vertical fall. 

14, Victoria-street, S.W.., GERARD J, G. JENSEN. 

February 3rd." 





THE LATE SIR JAMES CHANCE. 


S1r,—Referring to the letter over the signature “‘ R. B.P.,” in your 
issue of January 31st, in which the writer mentions some of the 
early lighthouse work of Messrs. Chance, the date mentioned in 
your obituary notice of the late baronet, 1859, as the year in which 
Messrs. Chance commenced the manufacture of lighthouse lenses, 
should have been 1850. Between that year and 1856 the work 
carried out in the lighthouse department of the firm appears to 
have been more or less of an experimental character, although they 
had already constructed two first order dioptric lights, one of which 
was exhibited at the 1851 Exhibition. None of this early work, 
however, appears to have been actually put in service at a light 
station. The first apparatus actually sold by Messrs. Chance was 
for Rathlin Island, in the north of Ireland, in 1856. 





from the formation of ice from the splash of the wheel working in 





- 


Swain 


sengers between Jamaica and New York ; engines, triple-expan- 
sion, 20in., 30in., and 53in. by 33in. stroke, pressure 175 Ib.; con- 
structed by, Richardsons, Westgarth and Co., Limited ; trial 
trip, January 22nd ; 12} knots. 

Moenis ; built by, Robert Thompson and Sons ; to the order of, 
James Moss and Co., of Liverpool ; dimensions, 345ft., 46ft., and 
21ft.; engines, triple-expansion, 24in., 40in., and 67in. -by 42in. 
stroke, pressure 180 lb.; constructed by, the North-Eastern 
Marine Engineering Company, Limited ; trial trip, January 22nd ; 
11} knots. 

MANCHESTER MARKET, steel screw spar-deck steamer ; built by, 
Furness, Withy and Co., Limited, Hartlepool ; to the order of, 
The Manchester Liners, Limited ;, dimensions, 372ft. long and 
capacity of 364,549 cubic feet ; to carry, cargo ; engines, triple- 
expansion, 25in., 40in., and 66in. by 48in., pressure 180 |b.; trial 
trip, January 23rd. 

HEATH GLEN ; built by, Craig, Taylor and Co.; to the order of, 
Deas, Foster and Co., of London; dimensions, 360ft., 48ft., and 
24ft.; engines, triple-expansion, 25in., 42in., and 68in. by 48in. 
stroke, pressure 180 Ib.; constructed by, the North-Eastern 
Marine Engineering Company, Limited; trial trip, January 
23rd ; 114 knots. 

TARCOOLA, steel screw steamer ; built by, Tyne Iron Shipbuild- 
ing Company, Limited ; to the order of, The Adelaide Steamship 
Company, of Adelaide ; dimensions, 326ft., 45ft. by 23ft.; to carry, 
cargo ; engines, triple-expansion, 23in., 38in., and 6lin. by 42in., 
pressure 1801b.; constructed by, Wallsend Slipway and Engineer- 
ing Company ; launch, January 23rd. . 

Kassa ; built by, W. Dobson and Co.; to the order of, the Royal 
Hungarian Sea Navigation Company (Adria), Limited, of Fiume ; 
dimensions, .250ft., 22ft. 9in. deep; engines, triple-expansion, 
18hin., 32in., 54in., by 36in, stroke, pressure 200 lb.; constructed 
by, the North-Eastern Marine Engineering Company, Limited ; 
trial trip, January 23rd ; 10? knots. 

CoRDELIA ; built by, the Sunderland Shipbuilding Company, 
Limited ; to the order of, Mr. A. Kirsten, of Hamburg ; dimensions,. 
226ft., 38ft., by 17ft. 6#in.; engines, triple-expansion, 16in., 28in., 
and 44in., by 38in. stroke, pressure 180 Ib.; constructed by, the: 
North-Eastern Marine Engineering Company, Limited ; launch; 





With reference to M. Tabouret, this gentleman was at one time 
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SOME NOTES ON STEAM TURBINES.* 
By F. J. WARBURTON. 


I po not think there can be any doubt that the first engineer 
who saw a jet of steam flowing from a pipe tried to blow some sort 
of wheel round with it, and, although this must have happened at | 
jeast three thousand years ago, the problem of obtaining rotary | 
motion from the direct impulse of steam continues to have an 
irresistible fascination for the mechanical engineer. There are, | 
believe, some three ways of utilising steam for the transformation of 
heat into useful work. In 
justorical sequence, firstly, by 
directing a jet of steam on to 
movable objects, such as the 
blades of fans, or, in re-action 
wheels, by allowing the steam 
passage itself to revolve. 
Secondly, by condensing 
steam in a es = ‘ 
allowing the external atmo- ye we 
wpherie pressure to force a sal YY : 
= J warde—Newoomen’s 7 


piston 







engine. Thirdly, by cutting b p~~ 
off slices of high-pressure <p. 
steam, and expanding in the } Gy 


cylinders of the modern recip- 
rocating engine. The steam 
turbine designer, however, is 
merely concerned with the 
first and oldest method. 










oints of greatest pressure. Turning again to Fig. 2, if the length C 
18 too great there will be retardation of flow due to the skin friction, 
| and if C is too short the steam will not have time to expand com- 
pletely. The area at A, then, depends on the quantity of steam 
to be passed; the area B on final pressure required, and the 
length C on the velocity of flow due to the difference between 
initial and final pressures. The best shape for wheel vane faces is 
undoubtedly as nearly a semicircle as is permitted by the angle @ 
of nozzle, Fig. 3. This angle is usually about 20 deg., which is 
nearly the maximum possible. While being of sufficient area to 
reverse the direction of current without shock or eddy, these vanes 











A perfect gas according to 
the kinetic theory enunciated 
by Bernouilli, Joule, Tyndall, 
and others, consists of a num- 











ber of molecules, equal in size 
and weight, moving in straight 
lines and bombarding the 
boundaries of the space they 
occupy. Dry hot steam is 
found to behave as a perfect gas, and is considered as such 
in this paper. The simplest possible steam impulse turbine 
must consist essentially of a fixed nozzle guiding a jet of steam on 
to vanes arranged at the periphery of a rotating wheel in a very 
similar way \o the buckets of the well-known Pelton water-wheel ; 
but to turn this wheel efficiently it is necessary not only to make 
the nozzle of suitable dimensions and shape for the work to be 
done, but to form the vanes or buckets of the wheel so that they 
make the best possible use of the steam as delivered from the 


Steam 
, 








nozzle. The function of the nozzle is toconvert the whole available | 
energy of the steam into mass x velocity in the required direction. | 
It should, therefore, be designed so as to expand the steam to the 
same pressure as that of the wheel chamber before delivery on to 
the vanes. If the nozzle is improperly formed, either the expansion 
will not be complete and the jet will burst into a cloud at the 
orifice, or eddy currents will be set up within the nozzle itself, and 
retardation of flow will be the result. 

To arrive at the best shape of steam nozzle, the ratio of 





Svction threzgii XE - 
Fig. 5. 


expansion required should be first decided, and the area of entrance 
—A in Fig. 2—-should bear a relation to the orifice B in direct pro- 
portion to the increased volume of steam when expanded. he 
curve of nozzle walls is calculated to allow gradual expansion, 
until maximum velocity, due to initial pressure energy, is attained. 
Fig. 1 shows an example of what is found to take place in an 
incorrectly shaped nozzle. The steam particles rebound from the 
walls as shown by the dotted lines, and meeting at a, a, a, a, form 





: “Read before the North-East Coast Institution of Engineers and 
Shipbuilders, Newcastle-upon-Tyne, on January 24th. 





TURBINE JETS 


should be short, so as to minimise skin friction, and the edges 
should be sharp to avoid blanketing the nozzle. The most efficient 
mean speed of vanes is just under half the velocity of the steam 
current, thus leaving the exhausted molecules relatively motionless, 
For this reason single disc turbines must revolve at enormous 
speed and be geared down for driving ordinary machinery. For 
example, a 10in. De Laval turbine working at 70 1b. pressure 





revolves 14,000 times per minute. ; 
Geared motors are avoided like the plague by most engineers, and 








EXPERIMENTAL TURBINES 


so the multiple step steam turbine was devised as a means for 


| reducing the — of rotation, and driving machinery direct. This 


idea was first developed into a marketable commodity by Parsons 
during 1884-7. The earliest Parsons’ parallel flow turbine was a 
collection of zig-zag nozzles whose walls were formed by projecting 
rings of blades intermeshing, and so arranged that the ‘‘ zigs ” were 
fixed to the inner circumference of a stationary hollow cylinder and 
the ‘‘zags” to the outer circumference of a rotatable cylinder. 
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Developed 

Cross Section BB. Fig 7 Section 

The modern Parsons’ turbines from which such notably economical 
steaming results have been obtained differ from the earliest—apart 
from improvements in mechanical and constructional detail—only 
in the alteration of the contour of the steam passages or nozzles 
from a zig-zag toa sinuous shape. Instead of turning sharp corners 
the steam now traverses flowing curves, and the cross sectional 
area of steam channels increases in nearly exact proportion to the 
growing volume of steam as it expands to the exhaust pressure, the 
collective areas at each stage fulfilling more closely the conditions 





for a perfect nozzle, as previously mentioned. But as expansion 
takes place both within fixed and moving blades, as the whole 

e is one continuous nozzle, the clearances and workmanship 
must be of the finest to minimise leakage, which in the earlier 
machines was a serious trouble. 

Professor Curtis, of New York, has designed large steam turbines 
which follow Parsons’ very closely in theory, but are differently 
worked out mechanically. Few revolving discs of comparatively 
large diameter are arranged, and the fixed steam nozzles only play 
upon part of their periphery, in some cases ouly two nozzles being 
employed on the first disc. Provision is made for altering the 
nozzle areas according to load by opening or closing their tapered 
walls, thus to a certain extent permitting correct maintenance of 
expansion ratios for varying steam pressures and loads. Professor 
Curtis argues that his arrangement of few large nozzles and wheels 
in series lessens the percentage of waste through spilling of steam. 
In order to reduce the revolutions per minute as far as possible, 
Mr. Parsons appears to advocate a large number of turbines in 
series of small diameter, while Professor Curtis believes in few 
wheels of large diameter. Apart from relative economy in steam 
consumption, the former appears to lend itself best to considera- 
tions of weight and space, and the latter to cheapness and sim- 
plicity of construction. 

Professor A. Rateau, in conjunction with Sautter, Harlé and Co., 
of Paris, has worked out a multiple step impulse steam turbine, 
consisting of a number of Pelton or Laval wheels arranged in series 
on a shaft, each wheel revolving ina separate chamber. Distribut- 
ing nozzles convey the steam to the wheel vanes, and the whole of 
the expansion is accomplished within the fixed nozzles. The steam 
leaves the chambers at almost the same pressure at which it 
enters, the wheel vanes merely receiving the impulse due to the 
velocity of its particles; there is therefore in this case no ten- 
dency to leakage and no necessity for fine fits or clearance. A 
machine of this type has been built of 1200 brake horse-power, 
and one is now in hand of 1800 brake horse-power, from which a 
steam consumption of 125 lb. brake horse-power per hour is 
expected. 

The multiple expansion steam turbine—shown in Fig. 4—was 
designed and made for experimental purposes some three years 
ago, and since that time has been carefully tested under various 
conditions, the object of the research being to collect a set of 
fundamental data for guidance in the design of large and efficient 
turbines, and also to investigate the best means of reversing in 
connection with marine requirements. 

As the time is limited, I do not propose to consider the results 
obtained this evening, but hope to have the opportunity at some 
future date. A short description of two of the machines built 
may, however, be of interest. The first machine—Fig. 4—is a 
single direction motor. The longitudinal section shows fourteen 
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Fig.6. 


wheels keyed on to a cylindrical shaft slung between resilient 
bearings A, A. Cells are cut into the inner faces of these wheels, 
and the walls of the cells form curved vanes. Each wheel revolves 
in a separate chamber. Steam at 75 1b. pressure absolute is 
admitted to the centre chamber B—which contains no wheel—and 
is thence conducted to the vanes of the first wheel by four diagonal 
nozzles pierced through the partition C. These nozzles are shown 
in the half cross section through X, X—Fig. 5—and also in the deve- 
loped section of nozzles and wheel. The curved vanes as nearly as 











possible reverse the direction of the jet, and the steam being 
passed over the outer periphery remains comparatively motionless 
inchamber 1. Similar but slightly larger nozzles guide the steam 
on to the wheel in chamber 2, and so on until No.7 isreached, 
when a passage D, of ample area, conducts the flow to chamber 
No. 7 A, which, like chamber B, contains no wheel. It should 
here be noted that partition E is blank. From No.7 A to No. 14 
the steam expands by equal steps to the exhaust F, the collective 
nozzle areas being so arranged that each wheel does an equal share 





of work. Steam gauge connections to each chamber were provided 








150 


THE ENGINEER 


Fes. 7, 1902 








and the pressure differences recorded. Each nozzle in each par- 
tition was tapered and formed to comply with the conditions Just 
mentioned as far as possible. End packing and isolation of 
chambers was effected by means of floating packing rings of more 
or less L section. These rings fitted well but freely on the shaft 
and were held against faces by the steam pressure. When running, 
it was found that they did not revolve with the shaft, but remained 
stationary, floating on an extremely thin layer of steam between 
ring and shaft. No internal lubrication was necessary—an im- 
portant point for condensers and boilers—and no wear was 
apparent on rings or shaft. A wheel, ring, and partition plate 
which have been in use for some time are now on the table. This 
machine ran well at 5000 revolutions per minute, and was very 
fairly economical in steam consumption, especially with super- 
heat. 

The second machine—shown on Fig. 6—is a reversible motor. It 
reversed from 4000 revolutions per minute ahead to 4000 revolu- 
tions per minute astern in five seconds, giving 75 per cent. power 
astern with the same steam pressure. In this case two oppositely 
inclined sets of nozzles are pierced in each chamber wall: the 
“go ahead” set playing on the most efficient side of the wheel 
vanes. If equal reversing power were desired the astern nozzles 
might have some 25 per cent. more area. In front of each par- 
tition a very thin circular valve is arranged, containing ports 
corresponding to the nozzle entrances. These valves can be 
rotated through a small angle by means of a weigh shaft and lever. 
In the half cross section—Fig. 7—the lever is shown withthe valves 
in the ‘‘go ahead” position, the ‘‘go astern” ports being closed. 
When the valves are in the central position, the small hole C is 
thrown open for draining and warming up purposes, also to 
prevent excessive accumulation of pressure in front of the first 
partition. 

The last figure—Fig. 8—shows an arrangement of ball bearing 
which was used successfully up to 7000 revolutions per minute. A 
is rubber which absorbs the small vibration and allows the shaft 
to rotate in its true centre of gyration, which hardly ever corre- 
sponds with its geometical centre on account of small inaccuracies of 
balance. I do not, however, particularly recommend these for 
general use, asit is so difficult to get really hard steel balls and 
races. The reversing valve mechanism described lends itself to 
modification. Thesame valve might be utilised for closing one or more 
nozzles in each partition plate at pleasure, thus altering the 
collective nozzle areas in use, and by maintaining correct expan- 
sion ratios, permit the turbine to work at different speeds and 
pressures at its highest economy. This would be an important 
consideration for torpedo boat destroyers, cruisers, and other 
vessels which make long runs at half or quarter power. Thus the 
engines of a ship which worked full power at 200 lb. pressure 
per square inch might be ‘‘notched up” to work equally efficiently 
at 1001b. pressure, or cruising speed, 
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SEWERAGE SYSTEM OF SYDNEY. 

Art the ordinary meeting on Tuesday, the 28th January, 1902, 
Mr. Charles Hawksley, President, in the chair, the papers read 
were ** The Sewerage Systems of Sydney, N.S.W., and its Suburbs,” 
by J. Davis, M. Inst. C.E., and ‘‘The Bacterial Treatment of 
Trades Waste,” by W. Naylor, Assoc. M. Inst. C.E. 

The sewerage works of Sydney were now nearing completion, 
having involved an expenditure of £3,300,000. Some 400 miles 
of sewers were in use, serving a population of 290,000; but these 
tigures would be largely increased with the extension of reticula- 
tion. The main systems, at a final cost of about £4,000,000, 
would provide for a prospective population of over 1,000,000. 
Good gradients prevailed, but the old town sewers had run 
directly along valley lines to the harbour, causing such pollution 
that a Sewage and Health Board had been appointed by the 
Government in 1875 to advise on, amongst other matters, the 
sewerage question. The scheme submitted in 1877, after revision 
by Mr.—afterwards Sir William—Clarke, had been carried out 
during the next decade by the Department of Public Works. 
The ‘‘ partially-combined ” system had been generally adopted in 
Sydney, as the nature and extent of the closely-built areas had 
rendered it most necessary to admit to the sewers the fouled 
rain-water from a certain catchment of roofs and back yards, 
Apart from its general desirability in other respects, this course 
had been advisable also because the sewers involved in any case 
long tunnels through rock, and an increase of the sizes to 
provide for a restricted rainfall flow entailed relatively small 
additional outlay. A daily sewage flow of 75 gallons per head 
had been assumed for the closely-populated areas, while for the 
suburbs the allowance had been 50 gallons, the sewers having 
been designed to remove ha'f the daily flow in six hours. The 
rain-water catchments had been fixed at 100 square feet, or 200 
square feet per head, a rainfall of 2in. in twenty-four hours having 
been taken as the basis ofcalculations. To carry off surface-water 
generally, opened or covered concrete storm-channels had been 
built along the natural waterways, and these were used as 
storm overflows for the sewers where necessary. 

Two drainage areas, northern and southern, falling respectively 
to Port Jackson and Botany Bay, were first dealt with. The 
northern area, afterwards extended to 8000 acres, was intercepted 
by an oviform main sewer, now nine miles long, mostly constructed 
of concrete, in tunnel through rock, and running eastward with a 
gradient of 1 in 1509 to an ocean outfall at Bondi, where it 
terminated with a cross section of 8ft. 6in. by 7ft. 6in. Provision 
was made at this outfall to minimise the effects of wave action. 
Ata point 200ft. back from the cliffs the sewer from a level of 
7ft. above mean high water dropped into a basalt-faced chamber 
across which a strong weir was built. Passing through openings 
in this, the sewage reached the sea by two sharply inclined outlet 
tunnels, which were so disposed that in the severest gales one was 
free, and the waves rushing up either were repelled by the weir, 
causing no retardation, while the sewer above was quite protected. 
Massive cross sections of concrete and brickwork resting on hard- 
wood platforms had been necessary where the sewer pierced a large 
sand drift. In the city, five miles from the outfall, there was an 
inverted syphon of 3ft. 9in. iron pipes in duplicate, which had 
worked well. This could be emptied for scouring to one of the 
low-level pumping stations. Over two valleys west of the city the 
main sewer, 4ft. 6in. by 3ft. 6in., was carried on handsome 
aqueducts lightly built of concrete on the Monier system. 

The southern area, about 1300 acres, was intercepted by a 
dft. 6in. circular sewer, running mostly in embankment with a 
gradient of 1 in 1320 to Botany, where, after screening and 
precipitation, the sewage was carried by a syphon across Cook’s 
River and treated by intermittent downward filtration on a 
suitably prepared sandy area of 300 acres. 

Besides these two systems, which provided for a prospective 
population of 350,000, a third had been initiated in 1890 to serve 
the western suburbs, which covered an area of 22 square miles. 
The present population was about 210,000, but a prospective 
number of 420,000 was provided for by the main sewers which had 
been completed under the author’s supervision, and had an 
aggregate length of 24 miles. This system was based on the 
scheme prepared in 1888 by Mr. G. H. Stayton, M. Inst. C.E., then 
an officer of the department. Three intercepting sewers united 
near Cook’s River, their sizes being respectively 6ft. 8in. by 5ft. 8in., 
5ft. Gin. by 4ft. 6in., and 7ft. 8in. by 6ft. 8in. From this junction 
a triplicate 6ft. circular outfall sewer ran southward, with a 
gradient of 1 in 1700, to Rockdale, where the sewage was treated 
by intermittent downward filtration through sand, the filtrate 
passing into tidal waters. This outfall sewer cost about £232,000. 
Crossing low marshy ground, it included 14 mile of aqueduct built of 
concrete, with arch rings of brickwork. Over two lengths the 
sewers, in the form of wrought iron tubes, were carried across 
atervening rivers by lattice girder bridges. 





The sewage from Pyrmont, a populous low-level belt of 
1600 acres fronting the harbour, was collected and raised to the 
northern gravitation system by 17 pumping stations. These were 
underground chambers of cast iron or concrete. Vertical two- 
throw or three-throw plunger pumps were driven by compound- 
wound electro-motors of 8 horse-power to 58 horse-power, the 
plants being in duplicate. Energy was distributed from’a control- 
ling house erected over one of the stations, and from this centre the 
whole system was operated and governed. 

A valley of 78 acres at Double Bay was sewered on the Shone 
system, the discharge being raised to the gravitation system from 
four underground ejector stations. Compressed air was supplied 
from a small power-house, where two Parker shunt-wound motors 
of 25 horse-power actuated each a horizontal air compressor. 
Energy was derived from the tramway works, buta storage battery 
of 250 Epstein cells was also provided. 'The whole system was 
rendered automatic by a specially designed hydraulic and pneu- 
matic gear, governing a series parallel controller, so that the 
motors were stopped while a normal working pressure for the 
ejectors was maintained in the air mains, and were started only 
when required. 

Marrickville, a low basin of 1300 acres, with a population of about 
20,000, was drained by two miles of sewers converging to a pump- 
ing station, whence the sewage was lifted into the Western gravi- 
tation system. For present need the plant, which had been 
supplied and installedby Hathorn, Davey and Co., of Leeds, con- 
sisted of three Cornish boilers and two horizontal compound 
engines, each of the latter driving two vertical single-acting 
plunger pumps, capable of raising 35 gallons per second. 

The suburbs of North Sydney, Mosman, and Willoughby were 
drained by a gravitation system providing for a prospective popu- 
lation of 80,000. The outfall sewer, 4ft. 6in. by 3ft. Gin., dis- 
charged at Willoughby Bay, an inlet of Middle Harbour, where 
the sewage was treated by precipitation and filtration. The 
sludge was pressed and then burnt in destructors, whilst the 
effluent from the settling tanks was distributed over beds, for 
which eight acres of the bay had been reclaimed and filled in with 
sand toa depth of about 5ft. The beds were underdrained by 
perforated pipes laid in coke breeze, which discharged into tidal 
water. Most satisfactory filtrates were obtained. At the seaside 
township of Manly, a gravitation system with an ocean outfall had 
been completed. 

Two septic tanks and three Dibdin filters were in use at Rook- 
wood Asylum, and treated successfully a tlow of about 50,000 
gallons per day. Tanks and filters were of concrete, the former 
being roofed with light Monier arches, and thoroughly trapped. 
Glazed inspection windows were built in, and internal pressure was 
provided against by water-sealed air vents. The filters had a 
special automatic alternating gear, and were filled with fine coke 
breeze topped with gravel. The success attained had led the 
author to initiate similar works at Chatswood, a large northern 
suburb, where there were three septic tanks, each of 107,000 gallons 
capacity, and four filters. 

Reticulation and house connections had been carried out on the 
most modern principles. Some 300 miles of sewers were effectually 
ventilated by 3000 induct and exhaust shafts fitted with suitable 
cowls. These works, as well as the maintenance and financial 
administration of the systems, devolved upon the Metropolitan 
Board of Water Supply and Sewerage, on which the Government 
and the Municipal Council were represented. 





THE BACTERIAL TREATMENT OF TRADES WASTE. 

The second paper dealt with the general experience already 
obtained in connection with the treatment of domestic sewage con- 
taining trades waste. The author's conclusion was that in only two 
cases. first, with sewage containing an abundance of trades waste, 
consisting largely of starch or starchy products, such as that from 
breweries, distilleries, bleach works, dye works, and calico print 
works, and secondly, with trades waste charged with free chlorine, 
was there difficulty of any but a mechanical nature in treating such 
sewage and waste bacterially. 

The self-puritication of certain samples of manufacturers’ waste 
on standing had suggested the experiment of trying colour-shop 
waste fre.n calico print works, brewery waste, &c., on an active 
bacterial filter. It had been found that although a certain amount 
of disintegration took place, it was accompanied by “‘ souring,” and 
the effluent was unsatisfactory. This ‘‘souring” had been found 
to be prevented by preliminary contact with putrid sewage, or 
sewage sludge, which probably resulted in the introduction of more 
active and competitive ferments than the lactic acid or other acid 
ferments. The preliminary treatment in the tank, therefore, might 
be termed, not so much “‘septic,” as ‘‘anti-souring.” A trial had been 
made with starch paste only, and a table of results and methods of 
examination were given in the paper. This had resulted in a trial 
of liquors from soda and lime kiers in a bleach works, with very 
satisfactory results. 

Works on a large scale had then been put down at the mill 
of Peel, Tootal and Co., Accrington, and the paper gave the results 
of working there, with a plan of the tanks. The most noteworthy 
feature was that the presence of free chlorine before contact with 
putrid sewage did not interfere with the final effluent. This had 
led to a trial with paper works waste at the mill of Wiggins, Teape, 
and Co., Chorley. 

Experiments with crude beer had been made, both with and 
without the anti-souring arrangement, and the results were given, 
as well as those from an installation on a large scale which had 
followed the treatment of the waste at the brewery of the Hook 
Norton Brewery Company, Banbury. A plan of this plant also 
accompanied the paper. 








ALMANACS, CALENDARS, &c. 





WE have received further wall calendars from Ashwell and 
Nesbit, Limited, Leicester, and Head, Wrightson and Co., Limited, 
Thornaby and Stockton-on-Tees, 

MONTHLY wall calendars have been sent us by EK. and W. H. 
Haley, of Leisterhills Foundry, Bradford, and R. Y. Pickering 
and Co., Limited, of Wishaw, near Glasgow. Messrs. Pickering’s 
calendar has an illustration of a 25-ton bogie mineral wagon of 
steel and iron. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The ordinary monthly meeting of the Birmingham Association of 
Mechanical Engineers was held on Saturday last at the Grand 
Hotel, Birmingham. The chair was taken by the president, Mr. 
G. Conaty, and there was a large attendance of members. After 
the ordinary business had been transacted, a paper was read on 
‘Steam Engine Packing,” by Mr. A. McSwiney, member of the 
Association. A discussion afterwards ensued, and at its conclusion 
a cordial vote of thanks was passed to the lecturer, to which he 
suitably responded. The question of standardisation was post- 
poned to a future meeting. 

THE YORKSHIRE COLLEGE ENGINEERING SocreTy.—Locomotive 
boilers formed the subject of a paper read by Mr. R. Waters before 
this Society on January 27th. The subject was treated from a 
practical standpoint, the strength or weakness of various stays, and 
the methods adopted to secure large heating surfaces, calling for 
most attention. Comparing American and English locomotives, 
the lecturer recommended a modification of the former for home 
railroads. A paper was also contributed by Mr. R. J. A. Pearson, 
B.Sc., who described in detail the De Brouwer conveyor, which 
has proved a success in removing, slaking, and stacking coke 
direct from the retorts in one continuous operation, with a remark- 
able saving of manual labour, 





THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE improved condition of trade is shown by the returns of the 
Iron and Steel Wages Board, with regard to the bi-monthly 
average selling prices. It is true the increase upon the previous 
return has not been sufficient under the sliding scale to cause q 
rise in ironworkers’ wages, but the men have gained, at any -rate 
some benefit, inasmuch as the Board have definitely consented nu 
include certain additional descriptions in the returns upon which 
the bi-monthly statistics are issued, and this will, it is anticipated 
have the effect of somewhat raising future averages, with the result 
of improving wages. 

On ’Change this—Thursday—afternoon it was reported that a 
feeling of satisfaction was finding expression among the men at 
the more favourable outlook, and the new arrangement will, it js 
believed, bring wages to the usual level, which is about 6d. above 
those of the North of England. Recently the rate of wages in the 
two districts has been the same, namely, 8s. 6d. per ton for 
puddling. The examination of the returns of sales made by the 
twelve selected firms during the months of November and 
December last showed the net average selling price to have been 
£6 19s, 5-32d. per ton. The statement of the sales of the different 
classes of iron and the net average price realised was as follows :— 
Bars, 18,285 tons, £6 19s. 5-80d.; angles and tees, 819 tons 
£7 4s. 8-55d.; plates and sheets, 1448 tons, £7 15s. 2-40d.; hoops, 
strip, and miscellaneous, 5805 tons, £6 14s. 7-62d. Odd figures 
have been omitted from the quantities, the total of which was 
26,358 tons. 

The supplementary report as to the request of the men showed 
the production of the new descriptions to be as follows :—Black 
sheets for galvanising, 664 tons ; iron for chains, anchors, &c., 909 
tons ; iron for axles, &c., 83 tons ; and charcoal iron, 7 tons; the 
total, omitting odd figures, having been 1665 tons. The committee 
also stated that if the tonnage of the above classes of iron, which 
they had valued at £12,771 net, be included in the general return, 
the average price will be increased to £7 Os. 3-13d. perton. These 
extra descriptions will begin to be taken into account at the next 
return. The supplementary report did not come into the con- 
sideration of the rate of wages on this occasion. On the ordinary 
return an increase of 1s. 4-42d., as compared with the preceding 
two months, is shown in the average. This, however, is insufticient 
to bring about any alteration in the rate of wages for puddling, 
which remain at 8s. 6d. per ton, millmen’s wages being in propor. 
tion, until April 5th next. 

To have carried a 24 per cent. increase it would have been 
necessary for the average to have gone up to £7 2s. 6d. Had the 
supplementary statement been included the average price would 
have been 9-83d. greater, so that even this would not have given 
the men the desired increase. The fact, however, caused no sur- 
prise either on the part of the manufacturers or the men, as it had 
not been assumed that the difference would be more than about 1s, 
The men are, however, desirous that the basis of the ascertainment 
should be broadened, and consequently it was resolved, after some 
discussion, to request the accountants to include these classes of 
iron in their future ascertainments. Some consolation, however, 
was afforded tothe men. The Midland average, as already men- 
tioned, shows an increase of 1s. 4-42d., whereas in the North there 
has been a decline of 1s. 7-10d. On the last ascertainment there 
was an increase of 1s, 0-4d. in the Midland average, and a decrease 
of 1s. 0-93d. in that of the North. The tendency is, therefore, 
apparently in the direction of restoring the usual relationship, and 
the men have every ground for hoping that they will ultimately 
receive again the 6d. per ton more than their Northern brethren. 

With regard to the decrease of production, this is chiefly due to 
the fact that the period dealt with included the Christmas 
holidays, and therefore the output, of course, was not likely to be 
as great as September and October. Bars only went up a very 
small fraction over 9d. per ton; but angles and tees were up as 
much as 10s. 1-86d., while hoops and strip appreciated to the 
extent of 3s. 3-73d., and plates and sheets 2s. 2-63d. 

A fair amount of business was done to-day, more particularly in 
galvanised corrugated sheets. A feature of the market, indeed, 
was the increased activity in this department, purchases being 
made by merchants in order to stock on South African account, 
the hope being entertained that the preliminary peace negotiations 
may perhaps eventually result in something practical. Makers of 
galvanised sheets quoted in some cases from 2s. 6d. to 7s. 6d. 
extra—£10 17s. 6d. to £11 7s. 6d. being asked. Other depart- 
ments of the market were without appreciable change on the week, 
though beth steel and pig iron were perhaps a little firmer. 

The scheme for the amalgamation of the businesses of Guest, 
Keen and Co. and Nettlefolds is now, subject to a few formalities, 
an accomplished fact. The terms of the amalgamation were on 
Monday explained and discussed at considerable length at 
separate meetings of the shareholders of the two companies, by 
whom they were approved with practical unanimity, although 
there were five dissentients at Nettlefolds’ meeting. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Generally the situation throughout the iron and 
steel trades of this district remains of much the same unsatisfactory 
character as reported of late. Nominally, a sort of firmness is main- 
tained in makers’ and manufacturers’ quoted rates, but there is a 
wide-spread disbelief in present prices, and this continued want of 
confidence in the future restricts operations to the narrowest 
dimensions. The reports which come to hand from the principal 
branches of the engineering trade also show no material change in 
the position. In most quarters the tendency is in the direction of 
steadily lessening activity and lower prices where new work is 
secured. The machine tool-making trades, which are usually a 
fairly good index of the position of the engineering industries 
generally, are but indifferently off for work. Some of the leading 
firms have still orders sufficient to keep them well engaged ; these, 
however, as they run out, are being but partially replaced, and 
many establishments are already very short of work. Other sec- 
tions of engineering remain much as reported recently. 

Business on the Manchester Iron Exchange remains depressed. 
The transactions put through, which, for the most part, are only of 
small weight, are, with few exceptions, at very low cutting prices. 
Users of pig iron buy only in the most limited quantities, and in 
the open market prices are very irregular. Lancashire makers still 
quote about 56s. 6d., less 2}, for No. 3 foundry, delivered Man 
chester. The Lincolnshire makers held a meeting last week, and 
in some quarters there were anticipations that foundry qualities, 
which are on the same basis as forge iron, might possibly be 
advanced ; but notwithstanding makers in some instances report 
they are pressed for delivery, it was decided that the list_basis 
should remain unaltered at 48s. 6d. net Manchester. Forge 
qualities, delivered Warrington, remain at 50s. 6d., less 24 Lanca- 
shire, and 49s. 2d. net Lincolnshire. The quoted rates for Middles- 
brough fluctuate considerably, but any actual advance at once 
checks buying. Delivered by rail Manchester 52s. 10d. net repre- 
sents about the average quotation for No. 3 foundry, but this is a 
price very difficult to get, and 52s. 4d. to 52s. 7d. are more nearly 
the figures obtainable when business is put through. For Glengar- 
nock quotations remain nominally about 59s. 6d., net Manchester 
works, but thereis still practically nothing offering. Eglinton con- 
tinueslow, 56s. 6d. to 57s. net beingabout the figures at which there 
are sellers, delivered Manchester docks. F 

In the finished iron trade business still comes forward very 
sparingly ; makers, in most cases, are short of work, and some of 
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the forges continue running not much more than half time. The 
Association basis for Lancashire bars remain nominally £6 10s., 
delivered Manchester, but £6 5s., £6 6s. 3d., and £6 7s. 6d. would 
seem to represent more nearly the actual figures ruling in the 
market. Sheets are, perhaps, a shade better, with £8 as an average 
notation, and hoops remain steady at £7 2s, 6d. random to 
7 7s. 6d. special cut lengths, delivered Manchester, and 2s. 6d. 
Jess for shipment. Z 

The position in the steel trade remains much as reported last 
week. Hematites are in but indifferent request, and prices weak, 
on the basis of 65s, to 66s. net for No. 3 foundry, delivered Man- 
chester. Local made billets are still quoted £4 15s, Warrington 
and £4 16s. 3d. Manchester. Yn manufactured steel small orders 
come forward, but mostly only at cutting prices. Steel bars are 
quoted about £6 5s, to £6 10s,; common steel plates from £6 to 
£6 5s.; and_boiler plates, by outside sellers, at £7 5s., but the 
Association basis remains firm at £7 10s., less 24 on the minimum 
for delivery Manchester district, and there seems a very strong 
determination not to give way. — 

The recent upward movement in raw material—although there 
has since been a breakdown—has brought about a very general 
advance in manufactured metal goods of 4d. per Ib. on brass and 
copper tubes, and wire and rolled brass, but later, delivered here, 
being now as under :—Seamless brass tubes, 7d.; seamless copper 
tubes, 9d.; brazed copper, 8$d.; rolied brass, 6¢d.; brass wire, 7d.; 
and copper wire, 9d. per lb. 

Mechanical stoking and the smokeless combustion of fuel have 
become almost essentials in connection with all large steam- 
raising plants. Recently, visiting the works of James Hodg- 
kinson, Salford, I was shown the latest improvements that 
have been introduced in his coking stokers, which have been 
adopted by the Salford and Liverpool Corporations at their 
electricity works, the Manchester Corporation at their hydraulic 
installation, and by works and collieries in various parts 
of the country. The principal improvement in this stoker is in 
the action of the rams by which the fuel is fed into the furnace. 
In the latest type of stoker the fuel is forced over the top 
coking plate, and falls on to the bottom coking or dead plate in 
such a manner as to ensure efficient combustion. No matter 
how fine the fuel, it becomes coked on the dead plate, and gives 
up its free gases, which have to pass over the whole length of the 
fire grate. From the dead plate the fuel is drawn by the fire 
bars, which are worked by triple cams, so that every alternate bar 
is drawn forward, the remaining bars being held +k until the 
leading bars are at their full travel, when they are released and 
brought forward to a common level, all the bars retiring together. 
This action not only carries forward the fuel, but ensures the air 
spaces always being open, the fire bars being practically self- 
cleaning. These stokers, 1 may add, bave been largely adopted 
on the Continent, one firm alone, after exhaustive and continuous 
trials, making arrangements with Mr. Hodgkinson to fit them to 
three hundred boilers used at their various works. 

The other day I was shown, at the works of James Evans and 
Co., Blackfriars, Manchester, a very simple method—a Danish 
patent—of imitating slabs of polished marble or slate. The inven- 
tion, although mainly intended for producing imitation marble for 
internal decoration, is being applied to the manufacture of sub- 
stitutes for the expensive slate slabs at present used in the con- 
struction of switchboards. The manufacture of this material is 
comparatively inexpensive, requiring no really special plant. The 
slabs, which can be produced in any required thickness, consist, 
first, of a layer of composition similar to plaster of Paris. Upon 
this a loosely woven texture of jute is placed, and then a patented 
composite mixture with colouring matter which forms the face. 
This composition can be made to represent slate or marble of any 
description. The surface, which is very hard, takes a high polish, 
and will stand without injury long immersion in either cold or hot 
water. The great advantage of the material is not only its relative 
pg ses but the readiness with which slabs of any shape or size 
can be manufactured and fixed in position. 

In the coal trade of this district there has, if anything, been a 
tendency towards a rather steadier tone during the past week. 
Any improvement in the position is, however, mainly due to in- 
creasing requirements for house-fire consumption as a result of the 
continued spell of colder weather, the situation as regards require- 
ments in other directions remaining without any really appreciable 
change. Of all descriptions of fuel there are still ample supplies 
on the market, but the output is moving away sufficiently well to 
prevent any large surplus which might be pushed for sale at lower 
figures, and for the present at least there is every indication of 
prices being maintained on the basis of about current rates. 

The lower descriptions of round coal continue in fair request for 
iron-making, steam, and general manufacturing purposes, and as 
common house-fire and gas-making requirements are still taking 
away tolerably large quantities of this description of fuel, colliery 
owners have no difficulty in holding to recent prices, averaging 9s. 
for good ordinary steam and forge coal at the pit. Engine classes 
of fuel, which have been rather more plentiful on the market, seem 
to have steadied somewhat from the weakening tendency noticeable 
recently in prices, and reports from collieries indicate that there 
is not quite so much surplus output lying under load in wagons on 
the pit sidings. The better qualities of slack are maintaining late 
rates of about 7s. at the pit. Common sorts, however, are still 
plentiful, and as competition from outside districts, although not 
quite so severe as it has been, continues very keen, prices are kept 
low, averaging from 5s, to 5s. 6d. at the pit. 

There is still a fairly active shipping demand, and prices are 
well maintained at the quotations which have been ruling for 
several weeks past. 

The retiring president of the Manchester Coal Exchange, Mr. 
J. G, Freeman, who* represents one of the large Yorkshire 
collieries, took a decidedly optimistic view as to the outlook of the 
coal trade at the annual meeting of the Exchange on Tuesday. 
He wished to protest against the gloomy trade reports appearing 
in the newspapers, and the pessimistic conversation of business 
men they met on ’Change and elsewhere. There was a wide and 
spreading belief in well-informed circles that this year would 
witness an improvement in trade, and that both in the volume of 
business and the profitable nature of transactions the year would 
be an advance on 1901. In confirmation of this belief which 
existed as to the better outlook in the coal trade, he might 
mention, speaking, of course, from his experience in Yorkshire, 
that the railway companies had shown themselves wonderfully 
well-informed as to the prospects. Those companies which during 
the last two or three years had bought very closely for short con- 
tracts of six or even three months, had this year bought their 
full requirements over the twelve months, and this applied to all 
the leading railway companies obtaining their full supplies in 
Yorkshire, 

Barrow.—The hematite pig iron trade remains very steady, but 
the actual business doing is not very large, and the orders which 
are offering are not sufficient to justify an increased production of 
metal. In fact, the production of the district is less than it was a 
month ago. Makers of iron, and especially those who are makers 
of steel, are very well placed for orders, and are busy mainly in the 
production of Bessemer qualities of metal ; indeed, very littie trade 
1s being done in forge or foundry iron. Mixed Bessemer numbers 
are apy at 58s. to 59s. per ton net f.o.b., and warrant iron is 
stea y at 56s. 1d. net cash sellers, buyers 1d. less. 

There are 36 furnaces in blast, compared with 33 in the corre- 
sponding week of last year. Stocks of iron have been further 
increased during the week by exactly 1000 tons, and they now stand 
3 17,386 tons, or an increase of 2440 tons since the beginning of 

e year, 

Tron ore is in fair demand from native iron mines, and prices are 
steady at 11s. 6d. per ton for good ordinary sorts net at mines. 
Spanish ores are in large import, and are quoted at about 15s. per 
ton delivered at West Coas rts 


t 5 
_ Steel makers are only sooderately employed, and especially so 
in the Siemens-Martin department. There is a fair demand for 





railway material, but German and American competitors are 
beginning to influence business and a low range of prices, and it is 
evident, if British makers are to hold their own, they must reduce 
their quotations, and to do that they must bring down every 
element of cost. Prices remain steady, as makers are well sold 
forward. There is only a small demand for shipbuilding qualities 
of steel, but this is expected to improve. Other departments of 
the steel trade are fairly well employed. 

Shipbuilders and marine engineers are only moderately em- 
ployed, but they are living in hopes of a good run of business. 
Orders are, however, not numerous, and competition is very keen. 

Coal and coke are fairly steady, and prices are unchanged, 
although the market is in no sense firm or strong. 

During last week the shipments of iron were 10,165 tons and 
steel 4953 tons, as compared with 5679 tons of iron and 2798 tons 
of steel, an increase in iron of 4486 tons, and in steel an increase of 
2155 tons. The shipments of iron this year represent 42,614 tons 
and of steel 43,865 tons, as compared with 29,837 tons of iron and 
38,563 tons of steel, an increase of 12,777 tons in iron, and in steel 
an increase of 5302 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


DwRING the past week there has been a good demand for house 
coal at the South Yorkshire pits, caused by the severity of the 
weather. The local demand has been heavy, and increased busi- 
ness has been done with London and the Eastern counties. 
Although quotations remain unchanged, values are very firm, 
best Silkstones fetching 13s. 6d. to 14s. 6d. per ton; seconds, 
up to 13s, per ton. Nuts from lls. per ton. There is very 
little doing in steam coal for shipment, and although it has 
been stated there is to be no increase in the coal tax, foreign 
contracts have not yet been placed to any extent, and until 
these are arranged it is not expected there will be any im- 
provement in the condition of the export trade. The home 
steam coal trade continues fair, quotations remaining unaltered, 
with Barnsley hards at 9s. per ton. There is a good demand for 
small coal, but prices fluctuate considerably. Best screened slack 
makes 6s. to 7s. per ton ; inferior qualities, 4s. per ton ; small coal, 
from 3s. 6d. per ton. Coke maintains its value, best washed coke 
being quoted at 11s. per ton. 

The iron trade continues in a somewhat unsettled condition, and 
opinion varies very much as to the prospects of the near 
future. It is unusual to find values of Yorkshire and Derbyshire 
irons coming near each other, but that condition is now a feature 
of the iron market. Yorkshire G.M.B.’s are now almost on a level 
with the Derbyshire irons, the quotations in each instance being 
from 51s. to 52s. per ton. Lincolnshire iron, however, has dropped 
considerably, the highest figure at which it has been sold being 
48s. per ton, with even easier prices for forward delivery. Here 
again we have significant symptoms of the weakness of the iron 
trade in Lincolnshire, makers having practically put foundry and 
forge qualities at about the same price. Current values may be 
given as follows :—West Coast hematites, 66s. to 67s. 6d. per ton ; 
East Coast ditto, 63s. to 64s. per ton ; Lincolnshire, No. 3, 47s. to 
48s. per ton ; forge, 46s. 6d. per ton; Derbyshire, No. 3, 51s. to 
52s. per ton ; forge, 46s. 6d. per ton; bars, £6 15s. to £7 ; sheets, 
£8 12s. 6d. to £8 17s. 

The armour plate mills are very much in need of fresh work, the 
few hundred tons recently given out for casemates having all been 
completed, and any one of the three armour-making establishments 
could comfortably finish the Government work in hand in a very 
short time. There is a good deal of grumbling at the lack of 
orders to keep even partially employed the greatly extended plant 
and large staff of skilled workmen. A considerable time ago a 
number of hands was discharged in the armour plate and other 
departments, and there have been no new orders of any consequence 
which will justify the firms re-engaging these men. e only work 
in the armour mills is in the finishing departments, with the excep- 
tion of some light plates for cruisers, which are not adequate to 
keep the rolling mills and presses employed even on the short time 
now being worked. 

In railway material there is more doing. Work here, however, 
is very unevenly divided, and the orders exhibit the old indications 
that railway companies are rigidly restricting the work they give 
out to immediate needs. Engineering departments are also very 
badly off ; in fact, nearly every branch of the heavy industries at 
the east end of Sheffield is in an unsatisfactory condition. It is 
significant, however, how little the depression in trade appears to 
have affected the local banks. At the annual meeting of one of 
our largest banking establishments on the 5th instant, the general 
manager said that in spite of the difference between 1900 and 1901 
in regard to trade, the business of the bank had not diminished 
more than 1 per cent., while the profit had advanced, and the 
maximum dividend thereby been maintained. 

In the lighter industries of the city some fair orders have 
recently been received for several markets, the principal favours 
from a distance being from Australia and South Africa, and the 
close of the war would at once have a most favourable effect upon 
all the lighter industries, as already they are feeling the influence 
of preparations for taking advantage of important markets being 
re-opened in the new territories, as well as in various places ad- 
joining the Orange River and the Transvaal, which have been 
disturbed by military operations. Very few business centres in 
England would feel the change more quickly than Sheffield, as 
South Africa is a most excellent customer for almost the entire 
range of manufactures, both in the light and heavy departments, 
which make up Sheffield industry. Cutlery and silver plate firms 
are not yet experiencing such a demand for specialities in view of 
Coronation festivities as was anticipated. There is a good deal of 
work on this account, but it is expected to attain to something in 
the nature of a ‘‘ boom” before June. 

The trade with the United States is fairly maintained, but the 
high tariffs are in most instances entirely prohibitive. In some 
cases Sheffield-made goods have to pay a duty of close upon 100 
per cent. before landing. This has practically caused certain 
wares for which there was once a good demand in the States to 
be altogether excluded from the American market. Under the 
present tariffs United States manufacturers are able to shut out 
Sheffield manufactures in the principal departments, and at the 
same time make a very comfortable profit ; in fact, business now 
done with the United States is almost completely confined to 
special goods which certain American houses find customers insist 
shall be Sheffield made. 

Lord James of Hereford was the principal guest of the Sheffield 
Chamber of Commerce and Manufacturers at their annual dinner 
on the 3lst ult. In responding to the toast of ‘“‘His Majesty’s 
Ministers,” Lord James spoke at considerable length on the con- 
ditions of British trade, more particularly in reference to the 
‘“go-easy” policy, which he strongly condemned. The president 
of the Chamber, Mr. W. F. Beardshaw, intimated his intention of 
having Lord James’ speech distributed amongst the trade repre- 
sentatives and other working men of the city. At the meeting of 
the Chamber earlier in the day the principal subjects discussed 
were commerce and modern languages, the metric system, trade 
in South Africa, and the recent letters in the Times in regard to 
British industry. Mr. Beardshaw was re-elected president, with 
Mr. H. H. Bedford and Mr. Joseph Dixon as vice-presidents, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market for Cleveland pig iron, especially warrants, has been 
rather lively this week, a good deal of business having been done 
and at very fair advances in prices ; indeed, the quotation for 





Cleveland warrants has not been so high since the latter part of 
October as it has been this week, and it is nearly half-a-crown 
dearer than it was about two months ago, when the minimum rates 
of the present dull times were reported. The activity of the last 
few days, it is recognised, was due to speculative operations, and 
being kept up, has brought in a considerable ber of consumers 
also, for the latter hardly look for any material easing of the prices 
of Cleveland pig iron, seeing that the worst of the year is now 
practically over, and that the spring season is at hand, when there 
is always a busier time. Thus no one is anxious to sell Cleveland 
iron for forward delivery. 

London speculators appear to have been mainly responsible for 
the advance in Cleveland pig iron prices ; it has been in Cleveland 
warrants that they have chiefly operated, and these have gone up 
so much more rapidly than the price of Scotch warrants that the 
difference between the values of the two has been reduced to 
4s, 5d. per ton, which is about as small as it should be if the 
Cleveland Ironmasters are to retain their hold on the Scotch 
market, which has been so good a field for them during the last 
few months especially. Less than three months ago the differ- 
ence was 13s. 6d., now it is about a third of that. It is stated 
that the London merchants are buying on American account, 
but it is not believed that they have actually booked orders of 
importance from that quarter, but that they expect to secure 
them. There is certainly some ground for thinking that America 
may have this year to buy pig iron abroad, and there have been 
inquiries for considerable quantities within the last few weeks 
from good American houses. Whether America buys or not, the 
opinion seems to be growing that buying Cleveland pig iron at the 
present rates cannot well turn out a bad speculation, especially as 
the continental demand promises to be heavier than it recently 
promised to be, and it is to be borne in mind that the production 
has been reduced. 

The situation for makers of Cleveland pig iron is more tolerable 
than it has been for a considerable time, for while selling prices 
have improved the cost of production has been reduced, and the 
output itself has been lessened. At least seven furnaces have been 
stopped since the commencement of the year. The Cargo Fleet 
Iron Company has blown out two furnaces; Bell Brothers, one ; 
Bolckow, Vaughan and Co., one ; the Consett, one ; the Carlton Iron 
Company, one ; and the Dimsdale Smelting Company have damped 
one down. Messrs. Bell Brothers have one ready for re-starting 
after being re-lined, but will not re-light until something likea profit- 
able business can be carried on in pig iron, and now they have nine 
furnaces in operation, which is a smaller number than has been 
reported for over ten years. The furnace damped down by the 
Dimsdale Smelting Company is one of the two which were blown 
in last May after a stoppage of fifteen years; they produced 
spiegeleisen, and of that more has lately been made than the mar- 
ket has required. 

This reduction in the number of furnaces in operation has 
materially assisted in bringing down the price of coke, which for 
months has been relatively much too high for consumers. But by 
the stoppage of the seven furnaces the consumption of coke has 
been reduced nearly 5000 tons per week, and this, coming at the 
same time that the export requirements also fell off, has caused the 
supply to be in excess of the requirements, and weakened the 
prices. Thus, medium coke delivered at Teesside furnaces has 
dropped to 15s. 6d. per ton, which is 6d. below last week and 
ls. 3d. below the recent maximum, and makers of pig iron now 
expect soon to be able to get it at 14s., as there is a rush to sell, 
and less disposition to buy, especially for forward delivery. 

Cleveland pig iron prices have generally improved this week, the 
higher qualities 6d. and the lower 3d. per ton. No.1 has been 
raised to 46s. 3d., and No. 3 to 44s. 9d., which have been paid, 
seeing that 45s. has been realised for Cleveland warrants. No. 4 
foundry has been raised to 44s.; grey forge to 43s. 6d.; mottled 
to 43s. 3d.; and white to 43s. for early delivery, and more has to be 
given for forward delivery, not only for makers’ iron but also for 
warrants, 

The hematite iron market must be described as unsatisfactory, 
and while the value of Cleveland ironis improving, that of hematite 
is declining, and buying has not for a long time been on so small a 
scale. The price of mixed numbers hasfallen to 55s. per ton, which 
is 5s. under the price ruling during nearly the whole of the last half 
year. No. 1 is at 55s. 6d., and forge at 52s. 6d. The makershave 
the advantage of cheaper coke, but Rubio ore has been advanced, 
and merchants are not disposed to take less than 15s, 3d. per ton 
delivered at wharf in this district. 

The shipments of pig iron from the Cleveland district last month 
were satisfactory, and would have been still more so if the bad 
weather at sea in the last week had not interfered with deliveries. 
The quantity exported was 66,417 tons, 37 per cent. more than in 
January, 1901, but 6300 tons less than in December. Scotland had 
double the quantity that was taken in January, 1901, the total 
quantity delivered last month being 36,832 tons, this constituting 
more than half the tonnage ship; last month. The trade with 
countries oversea was the smallest that has ever been reported in 
any month in the last quarter of a century, only 19,473 tons having 
been sent away, whereas in the recent good times over 100,000 tons 
have been sent foreign in a month. In Germany the quantity was 
only 8196 tons. France took more than usual, 4001 tons, against 
1811 tons in January, 1901; with Belgium and Italy the business 
was much less than a year ago. 

Producers of iron bars have at last found it necessary to follow 
other manufacturers in reducing their quotations, and this week 
they have put down the price of common iron bars to £6, and of 
best bars £6 10s., both less 24 per cent. f.o.t. Other prices are 
about the same as were reported last week. The exports of manu- 
factured iron and steel from the Tees last month were 25,196 tons, 
against 20,893 tons in January, 1901. 

The Exchange Hall at Middlesbrough is now undergoing exten- 
sive alterations, and the members of the iron, coal, and allied 
industries have to hold their markets in the Oddfellows’ Hall, and 
will have to continue to do so for the next three or four months. 
A new roof is to be put on, and the hall, instead of being lighted 
from the top, will be lighted from the sides through clerestory 
windows, of which there will be sixteen in all, each 18ft. by 7ft. 

All the obstacles to the construction of a new road on the north 
bank of the river Tees by the Tees Conservancy Commissioners 
are now removed, and this will shortly be proceeded with. It is 
expected that the North-Eastern Railway will also proceed with 
the construction of a railway parallel to this road. These will 
open up the north bank of the Tees from Stockton eastwards, and 
afford sites for new works. Already sites have been taken by 
firms who intend to lay down chemical, cement, and bridge- 
building works ; indeed, the last-named are already partially com- 

yleted. 

; The Admiralty have placed Blyth on the list of ports eligible 
for the repairing of his Majesty’s ships. At present the Blyth 
Shipbuilding and Repairing Company have five graving docks, the 
largest and most recent being 485ft. long, 61ft. broad, and 
22ft. 6in. deep, and now there is berthed in it a cargo steamer of 
10,000 tons carrying capacity. The second dock is 350ft. long. 
Colonel Ropner, M.P., has taken into partnership as from January 
Ist last his youngest son, Mr. Leonard Ropner, and the partners 
in the shipbuilding business at Stockton will now be Colonel 
Ropner, M.P., Mr. Robert Ropner, jun., and Mr. Leonard 
Ropner. The style of the firm will continue to be Ropner and 
Sons. 





The North-Eastern Railway Company has during the last few 
days been experimenting with a new signalling device invented by 
one of their engine drivers—Mr. Goldie, of Tyne Dock. Its pur- 

e is to make the signal arms used for signalling trains as visible 
in the night as during the day. The device is applied to the 
distant signal, which ordinarily has a fish-tailed cut at the end of 
the arm, while the home signal has a plain end. At night both 
signals show merely a green light for “line clear” and a red light 
for “‘stop.” Unless the driver knows his road well he has to pull 
up at the first signal to find out what it is. The new invention is 
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a fresh lamp glass for the signal lamp which faces along the same 
way as the arm, and this throws a powerful light along the arm, 
which enables the driver to see its shape and know whether it is a 
‘‘distant” or “home” signal. The glass which is let into the 
front of the lamp is a double one, the top half showing the light in 
the usual way, and the lower one reflecting it diagonally, so as to 
illuminate the arm. 

The coal trade has become decidedly quieter, and collieries are 
working less fully than for a long time. The only description of 
fuel for which the demand is maintained is house coal, the price of 
which is fairly maintained, but all other qualities have declined in 
value. Best steam coals are down to 10s. 6d. per ton, f.o.b., gas 
coals to 10s., and bunker coals to 8s. 6d. Coke has also fallen 
considerably. The Liverton Ironstone Mines were closed last 
week, and at the sale of the horses, which had been taken out of 
the pit that morning, an average price of 26 guineas was realised, 
the price in some cases exceeding that at which the horses were 
bought by the Cargo Fleet Iron Company. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been considerable improvement in the pig iron warrant 
market this week. The demand for warrants has been better than 
at any time since the beginning of the year. The former decline 
in prices has no doubt had something to do with this revival. 
Merchants and consumers are understood to have been purchasing 
sparingly, not being at all certain how the market was likely to 
turn. Business is understood to be very largely for immediate 
delivery, and it is not believed that the speculative element enters 
much into it. 

Business has been done in Scotch warrants at 49s. 44d. cash, and 
49s, to 49s. 84d. one month. Cleveland warrants have sold from 
44s, to 44s. 1ld. cash, 44s. 84d. for delivery in nine days, and 
44s. 64d. to 44s. 114d. one month. There is scarcely anything 
doing in this market in Cumberland warrants, which are quoted 
nominally 56s. cash and one month. 

The demand for Scotch hematite pigs has been fair, and mer- 
chants quote 60s. per ton for delivery at the West of Scotland 
Steel Works. It is expected that a steady business will be done in 
this class of iron, large quantities of which are wanted by the steel 
makers, and the home prices are lower considerably than those 
charged for imported iron. 

The prices of makers’ special brands of Scotch iron are in some 
cases again 6d. per ton lower. Quarter, No. 1, is quoted for sale 
out of the stores, and f.o.b. at Glasgow, 5ls.; N: J 
No. 1, 55s.; No. 3, 52s.; Clyde, No. 1, 65s.; No. 3, 55s.; Gart- 
sherrie, No. 1, 65s. 6d.; No. 3, 55s. 6d.; Calder, No. 1, 66s. 6d.; 
No. 3, 56s.; Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Langloan, 
No. 1, 70s.; No. 3, 59s.; Coltness, No. 1, 70s. 6d.; No. 3, 57s. 6d.; 
Glengarnock at Ardrossan, No. 1, 65s.; No. 3, 55s.; Eglinton at 
Ardrossan and Troon, No. 1, 53s. 6d.; No. 3, 52s. 6d.; Dalmellington 
at Ayr, No. 1, 56s.; No. 3, 53s.; Shotts at Leith, No. 1, 69s. 6d.; 















No. 3, 57s.; Carronat Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. | 


There are 81 furnaces in blast in Scotland compared with 79 at 
this time last year. Of the total 45 are making hematite, 34 
ordinary, and 2 basic iron. 


The pig iron shipments from Scottish ports in the past week | 


amounted to 4897 tons, against 4850 in the corresponding week of 
last year. The arrivals of Middlesbrough pigs at Grangemouth 
were smaller than of late, but still show an increase compared 
with last year. They amounted to 3852 tons, compared with 2073 
in the corresponding week of 1901. 

There is not much fresh news with reference to the condition of 
the manufactured iron trades. The works are all fairly well 
employed in the meantime, but agents report that they find it 
very difficult to obtain fresh orders, and that the competition for 
a great many articles is very keen. 

The engineering and ironfounding branches are if anything 
rather busier. There is a great variety of work in hand, and the 
prospects appear to be fairly encouraging. 

The Tramway Committee of Glasgow Corporation has just 
given out a very considerable amount of work necessary for the 
extension of the system. The new lines are radiating outside the 
city in all directions, and will afford a large amount of employment 
to a variety of trade. 

The coal trade has not been quite so active in the shipping 
department as it was in the last week or two. The aggregate ship- 
ments from Scottish ports show a decrease of about 10,000 tons, 
and the inquiry for future delivery is not very encouraging. On 
the other hand, household consumers have been taking heavy 
supplies owing to very cold weather. Prices of household coals to 
the home users are practically unchanged. On some kinds of coal 
for manufacturing uses the rates are rather easier, splint coal 
being 6d. per ton cheaper. Steam coal is quoted f.o.b. at Glasgow 
&s. 9d. to 10s.; ell, 10s. to 10s. 6d.; and splint, 10s. to 11s. per ton. 

The Glasgow Pig Iron Trade Association has an important move 
under consideration—a reduction of existing warrants from 500 
tons to 100 tons. At same time, difficulties stand in the way, for 
it should be explained that a Scotch iron warrant embraces 300 
tons of No. land 200 tons of No. 2 iron. As No. 1 iron is now 
passing to a large extent directly from the maker to the con- 
sumer, little is available towards the compiling of the full warrant 
of 500 tons. It is argued that a reduction in the existing warrant 
to 100 tons would open up the way for more outside interest in the 
dealing, for under present conditions a Scotch warrant means a 
passing of £1200. At the moment the Scotch warrants in circula- 
tion total only 52,000 tons, and before any marked extension in 
business could be possible, more ‘‘documents” would be impera- 
tive. Another proposal is to make a warrant include only No. 3 
iron instead of the present mixed numbers. The leading houses, 
however, are hostile to the latter alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE strong gales of late have had the effect of accelerating the 
decline of coal trade prices. The downward tendency, it will have 
been noticed in my weekly reports of late, has been perceptible, 
though not strongly marked. Coalowners, naturally, are holding 
out to withstand the downward move, but week after week prices 
are lower. Weare now inthe 14s. groove. Not long ago prices 
were fluctuating between 15s. and 16s. for best steam. On Monday 
it was stated in Cardiff that 14s. 6d. to 14s. 9d. were the top 
prices ; and it was a matter of general knowledge on ‘Change that 
in special cases, to release wagons, &c., lower prices had been 
accepted. 

Prices and wages are doomed to come down still more, this is the 
confident opinion, but slowly. Probably as the gale moderates, 
and delayed tonnage comes in, the decline may be temporarily 
arrested. Coalowners are now commenting upon the situation. 
On Saturday last, at the meeting in Cardiff of the associated 
owners, a reduction of 2} per cent. was announced, bringing wages 
down to 63% above the standard of 1879. The highest point 
reached was in April, 1901, when wages touched 78} per cent. 
Ever since the quiet decline has set in, and it is clear to any one 
who studies the statistics of prices and wages, that it was from 
the time of the strike that the dislocation of trade began, and the 
inevitable results followed. 

There have been one or two good spurts of coal business at 
Cardiff of late, followed by very indifferent shipping totals. On 
the 30th of January thirty steamers took over 70,000 tons of coal 
away. Five of the cargoes were 4000, one for 6000 tons, and many 


were large ones. 
Swansea last. week had an exceptionally good week, despatching 
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60,889 tons, and the total to France was a record one, 33,700 tons. 
Newport was about an average ; coastwise affected by the storms. 

At Cardiff coalowners report this week a fair inquiry for small 
steam coal, quietness in No. 3 Rhondda, and in dry coals ; Mon- 
mouthshire coals quiet, house coal tolerably good, demand inland 
somewhat improved by the severe weather. Patent fuel prices are 
lowered, but trade dull ; pitwood ranging from 15s. 6d. to 15s. 9d.; 
trade not brisk. 

Mid-week it was stated on 'Change, Cardiff, that buyers con- 
tinued to hold off from purchasing, and that orders were scarce. 
The latest quotations given were as follows :—Best steam, 4s. 6d. 
to 14s, 9d.; seconds, 13s, 9d. to 14s.; drys, 13s. to 13s. 6d.; best 
smalls, 8s. to 9s.; seconds, 7s. 6d. to 8s.; inferior, from 6s. 6d.; 
best Monmouthshire, 13s. to 13s. 9d.; seconds, 12s. 6d. to 13s.; 
best house coal, 16s. to 17s.; No. 3 Rhondda, 15s. 6d.; brush, 13s. 
to 13s. 3d.; smalls, 10s.; No. 2 Rhondda, 12s. 3d. to 12s. 6d.; 
through, 10s. to 10s. 3d.; smalls, 8s, Patent fuel is now quoted at 
13s. 9d. to 14s. 9d., and lower figures are likely. Coke is tolerably 
firm, furnace reaching 18s. to 19s. 6d.; good foundry, 22s. to 23s. ; 
and special, 24s. to 25s. 

This week an important French contract was secured by Pyman, 
Watson and Co., Cardiff, for 110,000 tons small coal, price 6s. 3d. 
to 6s. 6d., not to contain more than 14 per cent. of ash ; description 
of coal either Cardiff or Monmouthshire. 

Anthracite coals are, like steam, trending downwards. This 
week the finest on the Swansea market was selling from 21s. In 
steam coals and bituminous prices are much the same. Latest list 
is as follows :—Anthracite, finest hand-picked, 21s. to 22s.; seconds 
from 19s.; best lange, 16s. 6d. to 17s. 6d.; red vein, 14s. to 14s, 3d. ; 
rubbly culm, 5s. 3d. to 5s, 9d.; steam, I4s. 6d. to 15s.; seconds, 
13s. to 14s.; bunkers, 10s. to 10s. 6d.; small, 7s. to 7s. 3d. House 
coals: No. 3 Rhondda, 15s. 6d. to 16s. 6d.; through and through, 
13s. 6d. to 14s.; small, 10s. 6d. to 11ls.; No. 2 Rhondda, 12s. 3d. to 
lds. 9d.; cash in 30 days, less 24. Patent fuel is not brisk. 
Shipment last week was under 7000 tons. Latest prices, 14s. 6d. 
to lis. 6d. Coke easier, 17s. to 17s. 6d. for furnace ; 21s. to 
21s. 6d. for best foundry. Pitwood, 17s. to 17s. 6d. 

At Dowlais there was a general lighting up all round Sunday 
night, and good business is certain. Tin bar make is expected to 
be livelier, and for this there is a strong demand upon all the 
Bessemer works, Dowlais, Cyfarthfa, and Ebbw Vale, complaints 
being marked in the Swansea district of urgent and unsatisfied 
demands. One of the chief subjects of comment—and, it may be 
added, of congratulation—in the tin-plate districts of Swansea is 
the shipment last week of 1700 tons of tin-plates to New York. 
This is the finest cargo which has been sent to that destination for 
In all, the shipment last week was 53,872 boxes ; 


boxes. Loading is going on this week for New York, and also for 
Philadelphia, and good cargoes for Mediterranean. 

A meeting of the Tin-plate Wages Dispute Board at Swansea 
was held this week, when it was resolved that stringent pressure be 
brought to bear upon the Tynewydd men to induce them to refuse 
to work light plates save on the basis of the 1874 list. 

Pig iron has been coming in freely to some ports this week ; 
Newport received one day over 1000 tons from Whitehaven. 
During last week there was an improvement of 6d. per ton in 
Scotch and Middlesbrough, but hematite declined 4d. per ton. 

On ‘Change, Swansea, mid-week it was stated that stocks, 
excepting hematite, were decreasing, and that consumption was 
on the increase. In finished iron and steel there has been a slight 
advance established, in tin-plate bars about 2s. 6d. No arrival 
last week of foreign. I find that the belief in the superiority of 
Welsh is not a trade expression of manufacturers, but an article 
of belief by workmen. Speaking to a steel operative this week, 
he expressed himself very positively to that effect. 

Tin-plate prices are advancing, and the market is strong. 

Latest prices all round—iron and steel—this week were as 
follows :— 

Pig iron, Glasgow warrants, 49s. 6d. cash. 

Middlesbrough No. 3, 44s. 84d., 44s. 11d., 44s. 
warrants, 56s. for mixed numbers. 

Welsh bars, £6 2s. 6d. Sheets, iron and steel, £8 to £8 2s. 6d.; 
steel rails, heavy, £5 5s. to £5 7s. 6d.; light, £6 7s. 6d. to £7 7s. 6d.; 
Bessemer steel tin-plate bars, £5; Siemens best, £5 to £5 2s. 6d. 
Tin-plates: Bessemer steel coke, 13s. to 13s. 6d.; Siemens coke 
finish, 13s. 6d. to 13s. 9d.; last week’s prices were 12s, 6d. to 
12s. 9d., 12s. 9d. to 13s. respectively ; ternes, per double box, 28 
by 20 C., 24s., 25s., 26s. to 28s.; best charcoal, 14s, 9d. to 15s. 9d.; 
big sheets for galvanising, 6ft. by 3ft. by 30g., per ton, £10 12s. 6d. 
to £10 1is.; finished black plates, £10 10s. to £10 12s. 6d.; Canadas, 
£9 to £9 5s, 

In London, Richard Thomas and Co., Limited, Love-lane, quote 
cokes, 13s.; deep stamping, 18s. 6d.; charcoal, 14s. to 18s, 3d.; 
Bessemer ternes, £1 4s. 9d. 

Block tin, £110 5s. to £100; spelter, £17 10s.; lead, £11 15s. 
Copper: Chili bars, £5310s. Iron ores: Tafna, 15s, 6d.; Rubio, 
lds. 6d. 

Tin-plate makers are already feeling the benefit of lower fuel 
prices. No improvement in merchant bars. 

Newport continues to send large quantities of sheet iron to 
Bristol. Swansea Vale steel trade active. The initiatory steps for 
the Avonmouth docks, Bristol, are being taken, and the designa- 
tion arranged that they are to be the Royal King Edward Docks. 

Mining developments are at hand in the Forest of Dean, where 
the deep measures are to be worked. 

The industrial activity of Briton Ferry is very marked, and 
continues also at Llanelly. 

Big makers of steel rails continues in evidence at Dowlais. 

An interesting compensation case has occurred at Llanbradach. 
The widow of one of the sufferers was approached by an agent of 
an assurance company, and as she was not totally dependent upon 
the late husband she accepted £250, or was on the eve of accepting 
it, when the miner’s agent interfered, and as the Act states that a 
widow, irrespective of any circumstances, was entitled to full com- 
pensation, the whole amount of £300 was paid. 

The Transatlantic steam coal action has been arranged. 

In the stop day litigation case defendants are pleading for 
particulars of special damage incurred. 

A large bridge for the Midland and Great Northern Joint Com- 
mittee, for Great Yarmouth, is beiyg constructed by Edward 
Finch and Co., Limited, of Chepstow. It is to consist of five 
spans, each 175ft. long. One of these will be aswing span. The 
same firm is also constructing a fine bridge to carry the Great 
Western Railway across the Grand Junction Canal. This is in 
connection with the Acton to High Wycombe extension. 
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NOTES FROM GERMANY. 
‘(From our own Correspondent.) 


INQUIRIES increase, and prices in a number of cases have shown 
an upward tendency, but activity in the iron and steel industry 
over here still leaves much to be desired, the number of orders 
booked being small as a rule, and mostly for immediate delivery. 
A want of animation and an absence of enterprising spirit are 
still complained of, manufacturers and dealers only placing con- 
tracts when they are aapousaagigy ase oy to do so ; forward orders 
are quite an exception now. Export has been fairly satisfactory 
upon the week, and promises to be lively in the next quarter. Iron- 
masters in Silesia report themselves pretty well occupied generally 
and the fact that the rolling ‘mills of Upper Silesia have at a 
recent meeting raised their quotations M. 5 p.t. speaks well for 
the tone of the market. 

Best sorts of bars, for delivery in the present quarter, are quoted 
M. 125 p.t., and hoops for inland consumption realise M. 127 p.t., 
in some cases M. 130 p.t. 

Demand and consumption in raw iron continue very moderate, 





and the business in the different sorts of building material jg 
wise languid for the present. 

Th following are the latest list quotations per ton at works : 
German foundry pig No. 1, M. 63 to M.65; No. 3, M.59 to M4. 
Polish forge pig, M. 60 free Siegen ; Luxemburg Lorraine basi ; 
M. 48; Luxemburg foundry pig No. 3, M. 44, free Luxemb; ay 
German Bessemer, M. 63; spiegeleisen, M. 75 to M. 78 rid 
Siegen. Bars, good merchant quality, M. 120 to M. 125: er 
basic, M. 105 to M. 110; angles, M. 105 to M. 110; girders, M-I1q" 
sheets, M. 120; heavy plates, M. 140; Siemens-Martin lat 4 
M. 160; tank plates, M. 140. Panes, 

Poor accounts are as usual coming in from the Austro-Hungari; 
iron market ; if prices are reported the same as last week it ‘ 
only because there was hardly an opportunity for altering them = 
there has been next to no business done either in raw or in may n 
factured iron. mee 

The tone of the market is so depressed that makers would be 
sure to agree to reductions if they were asked to do so, 

After a long period of dulness the Belgian iron industry is at 
last showing a tendency to improve, and though the upward moye 
ment is but slow, and has not as yet extended over all hewnelias 
there is nevertheless more firmness noticeable generally, and the 
basis prices have been slightly raised. An advance of 4f, to of, 
p.t. was resolved upon for malleable iron, and finished articles 
were raised 5f. to 6f. p.t. Belgian foundry pig is quoted 57f. and 
forge pig 55f. p.t. free Charleroi, the same, Athus, 50f. to 51f, p.t 
Manufacturers of finished iron are less inclined now to grant con. 
cessions, and have been firmly maintaining their quotations in most 
instances, and consumers find it difficult to obtain bars No, 2 at 
less than 127f. p.t.; for export 122f. to 130f. p.t. is the price 
quoted ; girders, common quality, are sold at 105f. p.t. for export 
and 120f. p.t. for home consumption. Plates are still in slow 
request, and this leads to a decided weakness in quotations - 
132-50f. p.t. is the present export price for iron plates, and for home 
requirements 137-50f. p.t. is quoted. Plates in basic stand on 
137-50f. p.t., and Siemens-Martin plates are noted 147f. p.t. for 
export and 152-50f. p.t. for inland consumption. At a recent 
tendering for switches and crossings for the Belgian State Railways 
the orders have all been secured by Belgian works ; no foreign 
firms tendered. At a recent tendering in Constantinople for 
20,000 t. steel rails for the Damascus-Mecca Railway, Cockerill js 
reported to have been successful ; Krupp-Essen also tendered. 

It is a well-known fact that the Russian Government orders are 
most important to the Russian iron industry, the greater part of 
the year’s output being consumed by the Government. It js, 
therefore, of some interest to note the requirements of the Russian 
railway department. 

Value of Government orders in railway material was for 1899, 
95 million roubles; in 1900, 106 million roubles; in 190], 
103 million roubles. For 1902, 97 million roubles have been 
granted. Though the sums for 1901 and 1902 are smaller than 
those of the preceding years, yet the quantities bought will be 
heavier, as prices have recently been going down very much. The 
fact that the Siberian Railway has been completed is not likely to 
cause a decrease in the railway material trade, as further lines, 
such as the Orenburg, Taschkender, Peterburg, and the Wjatka- 
Line are in course of construction, or will be soon commenced. 
There are also fairly heavy orders for the marine department 
pending. 


like. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal is easier, orders being rather scarce. House coal 
for shipment, owing to the rough weather, is quiet, but the Mid- 
land trade is brisk. Exports for the week ending Ist inst.:—Coal : 
Foreign, 48,290 tons ; coastwise, 19,477 tons. Imports for the 
week ending 4th:—Pig iron, 5060 tons ; iron ore, 3870 tons; 
scrap steel, 130 tons ; pitwood, 5238 loads. 

Coal: Best steam, 13s. 6d. to 13s. 9d.; seconds, 13s.; house 
coal, best, 17s.; dock screenings, 9s.; colliery small, 7s. $d. to 
8s. 3d. Pig iron: Scotch warrants, 49s, 3d.; hematite warrants, 
56s., f.o.b, Cumberland prompt; Middlesbrough, No. 3, 44s, $d. 
Iron ore: Rubio, 14s. 6d. to 14s. 9d.; Tafna, 15s. 6d. Steel: 
Rails, heavy sections, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. 6d. 
to £7 7s. 6d. f.o.b.; Bessemer steel tin-plate bars, £4 17s. 6d.; 
to £5; Siemens steel tin-plate bars, £5 to £5 2s. 6d., all delivered in 
the district, cash. Tin-plates: Bessemer steel coke, 13s. to 13s, 6d.; 
Siemens, coke finish, 13s. 6d. to 13s, 9d. Pitwood, 15s. 9d. to 16s. 
ex ship. London Exchange Telegrams: Copper, £52 7s. 6d.; 
Straits tin, £110. Freights easy. 








TRADE AND BUSINESS ANNOUNCEMENTS. 

Mr. A. S. JAMESON, late locomotive superintendent of the 
Eastern Bengal Railway, has been retained as a consulting engi- 
neer by the Vacuum Brake Company, Limited. 

WE are informed that the firm-previously known as Anti-Friction 
Alloys, Limited, has, with the consent of the Board of Trade, 
altered its title to that of The Atlas Metal and Alloys Company, 
Limited. 

ACTIEN-GESELLSCHAFT DER DILLINGER HUTTENWERKE _ has 
appointed Mr. Edward Lomer, 12, St. Mary Axe, E.C., with its 
sole agency for the United Kingdom for the sale of all descriptions 
of steel plates and sheets, 

THE Electric Lighting Boards (British Manufacturing Company), 
Limited, announces that inasmuch as extra accommodation has 
now been made available at its registered office, 7, Pall-mall, S.W., 
the counting-house has been removed to that address. The com- 
pany also announces the engagement of Mr. H. Brome Terry, for 
many years with Messrs. Lucas and Aird, who will act as manager 
with Mr. Holland as general assistant, and Mr. W. G. Haywood, as 
before, works superintendent. 








THE AUTOMOBILE CLUB proposes to take new and more 
commodious premises at 119, Piccadilly. In order to meet the 
increased expenditure the subscriptions will have to be raised and 
£15,000 of 5 per cent. debenture shares created. 

THE YORKSHIRE STEAM COAL TRADE AND FOREIGN CONTRACTS. 
—The Yorkshire steam coal trade has for some time been in a 
sluggish state, and no improvement can just now be recorded. 
The marked falling off in the Hull and Grimsby shipping trade 
last year was in a great measure owing to coalowners holding out 
early last year for substantial prices, causing contracts to fall 
into the hands of coalowners doing business with the northern ports. 
This year an effort was made to prevent a recurrence of last. year's 
defect. A few weeks ago inquiries were made cd continental 
shippers of steam coal, who stipulated that they should not be held 
a for any increased taxation. The statement that no 
additional tax would be imposed this year seems to have caused 
contracts to be held over, and it is anticipated that but little will 
be done until the Swedish railway contracts are placed next month. 
The demand for steam coal for all the Humber ports is very 
moderate, and prices quite low. A few shipping contracts have 
been entered into for supplies during the year on the basis of 
about 9s. per ton. The general trade done in the open market in 
steam ai fairly good, and with the exception of a few collieries 
in the southern part of the coalfield, stacking has not yet been 
resorted to. A large and increasing tonnage of steam coal is 
being sent away by rail under contract to various railway depdts 
at 88. 9d. to 9s. per ton. Prices in the open market generally rule 
at 9s, 3d. to 9s. 6d. per ton at the pits in owners’ wagons, 
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1793, ADJUSTABLY-PACKED Sipe Vatves, J. P. Lea, 
Birmingham. 

1794. CLEANING Boots, L, A. K. and W. Love, Bourne- 
outh. 

1795. PREVENTING MARINE Enoines Racina, T. B. 

Nyren, Manchester. 

1796. Brake for Rattway Carriages, 8. N. Yeadon, 
Leeds. 

1797. Propuctna EARTHENWARE Pipgs, R. H. Smith, 
Birmingham. 

1798. BortLe Fasteners, J. Whitehead and J. T. B. 
Bennett, Birmingham. 

1799. PyguMaTic HaMMER Apparatus, J. W. Cross, 
Swindon. 

1900. Prctrurg Support, H., T., and G. Sanders, Bir- 
mingham. 

1801. Fancy Boxes, H. R. Stevenson and H. Steven- 
son and Sons, Limited, Manchester. 

1802. SELF-LUBRICATING Beartnos, F, L. Croft, T. A. 
Perkins, and F. Croft, Bradford. 

1808. Dervicr for CHANGING OVERHEAD TROLLEY 
PutLeys from one CaBLe to ANoTHER, J. Boylan, 
Bradford. 

1804, Fire-LIGHTERS, J. King, jun., Bradford. 

1805, Device for Heatinc Ovens, W. H. Holden, 
Burnley. 

1806. ConcreTe Mixers, W. E. Heys.—(F. B. Gilhreth, 
United States.) 

1807. Curtine of Coat and Firecray, G. Moir, Glas- 
ow. 

1500. Racquets for TaBLE-TENNIS, C. D. 
Glasgow. 

1800. ManuracturRe of Gotr Batts, J. C. Cochrane, 
Glasgow. 

1810. Cramp and Hince for Desks, C. A. Gray, 
Darlington. 

1811, Arr Gun Provecti.es, C., J. B., E., and H. W. 
Lane, London. 

1812. Ovrpoor Seats, T. Henderson, Manchester. 

1818. Moortnc Carns, G, Hatton, Brierley Hil), 
Staffordshire. 

1814. Cycies, A. J. Fredrikson, London. 

1815. TREATING Ores, W. H. Akester and F. A. Ford, 
London. 

1816. HorsesHors, A. W. Knight, London. 

1817. ACETYLENE GENERATORS, J. A. Smith and M. and 
D. C. Dick. Manchester. 

1818. FryeER Frames for Sprnninc Cotton, G. Skinner, 
Bolton. 

1819. Non-sEptTic PuRIFICATION of Sewaaer, A. 8. Good- 
ridge, Bath. 

1820. Mernop of Layinc Casies, G. C. 
Wimbledon. 

1821. SELF- LUBRICATING Brarrinos, J. Dronsfield, 
Manchester. 

1822. STEERING 
Coventry. 

1823, Winpinc Frames, Brooks and Doxey, Limited, 
and J. 8. Brooks, Manchester. 

1824. CLutcues, T. F. Robinson, C. E. Smethurst, and 
W. M. Gilbert, Manchester. 

1825. Securtrna Bexrs, A. W. Patching and J. 8S. 
Smithson, Manchester. 

1826, MAcHINERY for MakiInG ConcRETE Sass, C. E. 
Hall, Sheffield. 

1827. Steam Enorne Invicators, D. Black, W. Stewart, 
and J. M. Wright, Glasgow. 

1828. Perampviators, J. Harrop, Limited, and A. 
Harrop, Manchestor. 

1829, TreEaTING Gas, W. J. Crossley and J. Atkinson, 
Manchester. 

1830, Printrna Macuines, B. E. Dickinson and W. 
Davies, London. 

1831. LeaTHER for Pywrvmatic Tires, E. D. Wood, 
London. 

1882, BACK-PEDALLING CycLe Brake, H. W. Dickinson, 
London. 

1883, Nempies, M. A. 8. Fowler, London. 

1834. Haviine in Nets on Fisnine Vessets, H. Olsen, 
London. 

1835. CanpLE Lamps, G. Rutter, London. 

1836. Automatic VenpiInc Macuines, J. B. Schiifer, 
Seven Kings, Essex. 

1837. PrctokiaL Letter Carps, A. A. Woodward, 
Thames Ditton. 

1838. ADJUSTABLE BicycLe Sranps, A. T. Dawson, 
London. 

1839, INCANDESCENT Sprrit Lamps, P. Baumert and H. 
Wollheim, London. 

1840, Companion Matcn, Cicarette, or Cigar, H. J. 
8. Glover, Grangemouth, N.B. 

1841. Ovrpoor SEats, H. Denby, London. 

1842, Frrepvaces, R. M. Somers, London. 

1843. Urine Recepracres, E. Jaemel, London. 

1844. SicNaLLinc InstrumMENT, E. W. Bennett.—(J/. 
Crawley and C. H. B. Dodson, South Africa.) 

1845, VenIcLE WHEELS, A. Hopton, London. 

1846. PHoto-print Dryinc Apparatus, J. Halden, 
London. 

1847. Pickina up Tennis Batis, R. W. Maudslay, 
London. 

1848. Puttinac WRAPPERS on Newspapers, V. Ragon, 
London. 

1849. CarRIAGES for MacuingE Guns, T. K. North, 
London. 

1850, Hixaes, E. J. Hill, London. 

1851. CONTROLLING FRICTION Brakes, J. G, Childs, 
London. 

1852. Purtryina Atconotic Liguip, C. W. Ramsay, 
London. 

1853. Yoke Device for DravGut ANIMALS, E. Witte, 
London. 

1854, Steam Gewerator Furnaces, F. E. R. Ablett, 
London. 

1855. UMBRELLA and WALKING-sTICcKs, E. Lochner, 
London. 

= Envevoprs, J. W. Price, London. 

857. PREPAYMENT ELECTRICITY Meters, L. Johnson 
— R. Hornby, London. 

1858. Topacco Pipgr, J. Klumb ITI., London. 

a SELF-LUBRICATING AXLE-BOXES, A. R. Long, 

1860, Ps Games, E. E. Graves and W. E, Brown, 
London. 

1861. Bunes for Barrets, A. Stenger, London. 

= gia Rust, J. Hammer and N. Coleman, 

1863, PLasTer for the Gums, H. F, Stempel, jun., 
London. 

ag — Ropes and similar Toys, C. W. Edwards, 
ond 

1865. Paoracvos for WatcuEs, Pursgs, &c., B. Bloom, 
London. 

1866. TYPEWRITING Macuines, R. 
London. 

1867, ArTicuLAToRS, M. M. and R. MeN. Kerr, 
London. 

1868, MILKING Stoo. and Patt- “HOLDER, J. H. Beattie, 
London. 

1869. Ratt Jornts, A. Barr, London. 

1870. TREATING Hipes, L. Masson and J. Sansonnet, 


Rankin, 


Hurrell, 


Heaps of VeLoctrepes, T. Bayliss, 





Horstmann, 


mdon. 
1871, ee RE of Boots and SxHogs, A. Ward, 


1872, "Gann AppaRATus, A. Paget.—(N. W. Emmens, 
United States.) 
1873. Cases for Matcues, &¢., G. Kégel and C. Wolf, 


mdon. 
1874, ConrRoLuErs for E,ectRIc Motors, T. 8. Perkins, 
mdon, 





1875. SeaLinc Borries and Jars, E. W. Beech, 
London. 

1876. SPEED-INDICATING Apparatus, B. W. Bryan, 
London. 

1877. Corsets, E. Eye, London. 

1878. DRILLING Macuines, Hulse and Co., Limited, 
H. Bates, and T. C. Seeley, London. 

1879, TABLE TENNIS SCORING DEVIC E, W. 8. O, Smith, 
London. 

1880, Packina, H. D. Bailey and F. C. Blake, 
London. 

188], Removinc Too.s from Cuucks, M. Steudner, 
London. 

1882. Drixts, V. F. Feeny.—(The Avery Drill Company, 
United States.) 

1883. Stamp1nG Macuines, A. W. Maconochie and J. 
Shirreffs, London. 

1884, SEWAGE - SEPARATING 
London. 

1885. MANUFACTURE of Ho_Low Bopiks, H. F. Lischer, 
London. 


Apparatus, E. Lines, 
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1886. Frame for Motor Bicycies, W. C. Gubbins, 
Northampton. 
1887. FurniturE, A. E. Heming, London. 
1888, EvectricaL Distrieution System, B. Hopkinson, 
London. 
1889, VaporiseR, G. J. Blunn and F. Howles, Bir- 


mingham. 

1890. Picture and Copy Books, F. Tschofen, Man- 
chester. 

1891. Strppers and Cu1ps therefor, J. Gilman, Man- 
chester. 


1892. A SeaLep Cork, 8. H. and J. C. Boswell, 
Norwich. 

1893. Spoo.inG THreap, E. N. Baines and J. W. 
Schmidt, Manchester. 

1894. ELectric LiGHTING ARRANGEMENTS for THEAT- 
RICAL and other Scenic Errects, W. J. Philipson, 
Newcastle-on-Tyne. 

1895. CourpLinc Ropes, W. C. Blackett, Newcastle-on- 
Tyne 
1896, ANC Hors, J. Burn, Newcastle-on-Tyne. 

1897. VaLve and FIRE Hose, J. Hardy, Newcastle-on- 
Tyne. 

1898. PULLEYS, T. J. J. Wasley and M. E. Lynch, 
Newcastle-on-Tyne. 

1899. CoMBINATION Swino Seat and Tas, J. G. Pye, 
Blackpool. 

1900. Cottars, H. and J. Waterworth and J. A. 
Bardsley, Manchester. 

1901. SPINNING and Dovpiina Frames, Dobson 
and Barlow, Limited, and T. H. Rushton, Man- 
chester. 

1902. TELEGRAPHIC PRINTING INSTRUMENTS, J. Whit- 
combe, Bristol. 

1903. TaBLE TENNIS Bat or Racquet, W. Gilyard, 
Bradford. 





1904. Oven for Cooxinc Purposes, I. Morris, 
Dudley. 

1905. Looms for WEAVING SHAPED ARTICLES, W. Bednell, 
Coventry. 

1906. CarriaGes for Raprp Transit, R. R. Thom, 
Edinburgh. 


1907. Mupovarps for Boots, J. H. Greenwood, 
Burnley 

1908. Screws and Screw-priver, E. W. Hopkins, 
London. 

1909. CinpeR Saver, W. L. J. and I. Flanagan, 
Liverpool. 

1910. Meters, K. Anderson, Leeds. 

1911. Fitter Presses, W. Wigg and S. Peers, 
Liverpool. 

1912. Tramcars, J. Wood, Manchester. 

1913. Keepinc Recorp of Jars, F. C. Harrod, Leam- 


ington. 

1914. Catcues for Fotpixc Doors, W. Taylor, 
Sheffield. 

1915. INTERCEPTING Drip of Liquips, F. G. Mordaunt, 
Sheffield. 


1916. Couptines for Rotiisa Stock, P. A. Martin, 
Birmingham. 

1917. Hammer, R. J. J. Sloan, Leeds. 

1918. Driving Gear for Cycies, C. W. 
Huddersfield. 

1919. CorKED and SeaLep Bortie, E. H. Whiting, 
London. 

1920, SuutTLes, J. Waddington, Bradford. 

1921. Paper Bao, N. Laird, Glasgow. 

1922. Brakes, J. Ingham, Manchester. 

Licuter for Icnitina Coats, W. 


Siddle, 










Mehling, 


924. Tasies, J. F. Borner, Liverpool. 

1925. ELectric CuRRENT CommutTaTor, J. A. Cundy, 
London. 

1926. WaTER- cooLinG AppaRatvus, W. R. 
Dundee. 

1927. Surps’ Ports, F. Brenton, London. 

1928: Avorpinc CatTcHinG of Disgasgs, J. Jarvis, 
London. 

1929. ComprneD WALKING Stick and Szat, B. B. Cox, 
London. 

1930. SprraL Fo_prne Sprinc Matrress, V. Czernik, 
London. 

1931. GengRATORS for ACETYLENE, J. P. Beaumont, 
Birmingham. 

1932. Lips for KeTTLEs and other Urens!1s, P. Austin, 
London. 

1933. VENTILATING Fans, A. E. Coombs, London. 

1934, DEVELOPING PHOTOGRAPHIC PLaTEs, M. Reichert, 
London. 

1985. Meta Piates for FuRNITURE Seats, C. Vogt, 
London. 

1936. Supstances for MAKING VARNISH, G. Fry, 
London. 

1937. AppLyinc Grease to AxLEs, E. W. Hawkins, 
London. 

1988. Sarety HaNnbieE, A. Shand, London. 

1939. MAKING Perrumes, J. B. de Alzugaray, 
London. 

1940. DRAWING Boarps, J. McCafferty, London. 

1941, SECRET FASTENING for MATCHBOXES, W. J. Hornby, 
London. 

1942, EXTENSIBLE TABLEs, S. Gragnani, London. 

1943. Motor Tire and Rim, J. H. Shaw, London. 

1944. The Vintners’ Sarety Can, J. W. Crowley, 
London. 

1945. PREVENTING DamaGE to Bust-Brvs, H. Coombs, 
London. 

1946. Gun-caRRIAGE, T. H. Seccombe, Hitchin. 

1947. DEPHOSPHORISATION of METALS, H. J. Phillips 
and E. R. Blundstone, London. 

1948. Drivine Cycies, W. N. Dumaresq, London. 

1949. Wrest PLanks, T. G. Mason, London. 

1950. ManuracturRE of Fireworks, G. 8S. Parrett, 
London. 

1951. Or Lamps, J. Harper and Co., Limited, and C. 
Retallack, London. 

1952. MANUFACTURE of STEREOTYPE Mov tps, D. Cul- 
ross, London. 

1953. Wasu1nG Macurnes, T. Henry, London. 

1954, PRESERVATION Of PERISHABLE Foon, M. F. Jones, 
London. 

1955. Stove for Heatina CurLinG Tonas, W. Appleby, 
London. 

1956. Fotptna Boxes, H. H. Lake.—{ Web Folding Box 
Company, United States.) 

1957. PiacketT Hotes of Dresses, J. M. Ulsh, London. 

1958. SuPPORTING CURTAIN FasTENERS, De V. H. War- 
ner, London. 

1959, Gun Siauts, J. T. Peddie, London. 

1960. Conveyina Loans from Vessexs, A. L. Radford, 
London. 

1961. Heatina Merats in Execrric Barus, J. Girlot, 
London. 

1962, Fittincs for StkaAM SuPpERHEATERS, J. E. L. 
Ogden, London. 

1968. Door Fasteners, J. 8S. Bruce, London. 

1964, Tires, H. Heaton, London. 

1965, PARTITIONS, J. R. Jeffery, London. 

1966. GAME CARRIER, J. Wilson, London. 

1967, MaNuFacTuRE of ELEctric CaBLEs, H, W, Dover, 


Lindsay, 





on, 





1968.-PLua Cocks, W. Taylor and W. 8. Hubbard, 
London, 

1969. PrinTING Press, W. P. Thompson.—(T. A. Soper, 
United States.) 

1970. CoLLApsiBLE Seats, W. Handley, Liverpool. 

1971. TaBLEe TENNIS Nets, J. Salmon, Liverpool. 

1972. Water Fitters, W. Railton and R. Campbell, 
Liverpool. 

1973. MANuFrACTURE of GLass, H. Hilde and E. Kogler, 
London, 

1974. Bearinc Centres for Larnes, A. J. Baillie, 
London. 

1975. Manuracture of Starcu, J. Y. Johnson.—(7'he 
Société des Produits Amylacés, France. 

1976. Construction of WATER- “TUBE BotLers, A. 
Simmons, London. 

1977. PHoroGrapHic CAMERA Apparatus, C. J. Ash- 
worth, London. 

1978, LeGcaines, T. A. Fisher, London. 

1979, CaNDLEsTICKS, G. R. Millington, London. 

1980. SMOKELESS FuRNAcEs, T. = London. 

.s Morors, F. W. Schroeder, C. J. L. Clarke, and 
B. J. Hyde, London. 

1982, MANUFACTURE Of ANTHRANILIC ActD, O. Imray. 
—(Furlwerke vormals Meister, Lucius, and Briining, 
Germany.) 

1983, TyPE-sETTING MacuinE, W. T. Stutchbury and 
H. R. Schultz, London. 

1984, ELecrric TRANSFORMER, W. T. Stutchbury and 
C. Gorick, London. 

1985, TyYPE-SETTING Macuines, W. T. Stutchbury and 
C. Gorick, London. 

1986. Driving Waerets, Humber, Limited, and F. 
Jones, London. 

1987. Brake MeEcHANISM, F. Easom and Humber, 
Limited, London. 

1988. StgamM GENERATORS, H. Swales, London. 

1989. Puncninac Macuines, V. Whitehall and G. C. 
Crewe, London. 

1990. Propcecinc GENERATOR Gas, J. E. 
London. 

1991. PHoTroGrRaPpHIic CHANGE Boxes, C. P. Goerz, 
London. 

1992. Toys, F. L. Mitchell, London. 

1993, Nest Boxes for Birps, G. Andrews, London. 

1994. Harr Comps, M. Harris, London. 

1995. Measures for Liquips, A. Justice, London. 

1996. Lapy’s Jacket Curp. F. G. Winder, London. 

1997. TENNIS Bats, Hobbies, Limited, and H. Jewson, 
London. 








Dowson, 
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= TREATING MaGNEsiITE, L. Williams, Stockton-on- 
ees, 

1999. Drivinc Banps, L. Hirst, Halifax. 

2000. ANTISEPTIC VACCINATION Pap, W. H. Fowler, 
Redhill, Surrey. 

2001. PuriryinG AcrTYLENE Gas, J. Menally, Co. 
Tyrone. 

2002. SaFeTy FASTENER, 
Stockbridge Manor, Hants. 

2003. Toy and Game of Skitz, W. C. Haigh, Man- 
chester. 

2004. Guarp for TRamcars, W. Percival, Newcastle-on- 
Tyne. 

2005. Bearers for Rockinc Fornace bars, F. D. 
Brown, Glasgow. 

2006. Doc-carts, W. Georgeson, Glasgow. 

2007. Two-speep GrEar for Bicycigs, J. Reynolds, 
Plymouth. 

2008. Securtinc CycLe Cranks, J. Doherty and F. A. 
Stubbs, Birmingham. 

2009. GENERATING and CoNDENSING Sreay, E. Paul, 
Liverpool. 

2010. STeEERING MacuineRy, J. G. Dobbie, Glasgow. 

2011. Ovrpoor Sats, J. H. Grant, Glasgow. 

2012. Cuttinc out Liyines of Dresses, E. Lidster, 
Sheffield. 

2013. Case for CIGARETTES and Matcues, 8. Johnson, 
London. 

2014. Propuctne CoLiar Stuns, F. and H. Rudd, Bir- 
mingham. 

2015. Burners for Liquip Fvet, L. Gardner, Man- 
chester. 

2016. SHuTTLE Boxes of Power Looms, J. Williamson, 
Manchester. 

2017. APPLIANCE for FEEDING PovuLTRy and GAME, F. 
W. Lloyd, H. Pitts, and J. R. Terrance, Bitton, near 
Bristol. 

2018. ELectric Junction Boxss, J. Waldron and E. 
White, Wolverhampton. 

2019. Coupitinc Socket for Evecrric Wirine, J. 
Waldron and E. White, Wolverhampton. 

2020. Device for Hotpinc Letrers, W. H. Walsh, 
Bradford. 

2021. Locxinc CarriaGE Doors, W. McCubbin, 
Liverpool. 

2022. Tap, A. Bruce, Glasgow. 

2023. TaBLE TENNIS Nets, F. and F. C. Ironmonger, 
Birmingham. 

2024. ELECTRICALLY-PROPELLED VEHICLES, A. Hill, 
Bolton. 

2025. OVERHEAD TRAMWAY WIRES, J. T. Pearson, 
Burnley. 

2026. Oursrpe Seats of Tramcars, H. M. Feinberg, 
Manchester. 

2027. OurstpE Seats of Tramcars, S. Marsh, Man- 
chester. 

2028. CLutcuss, P. A. Houghtaling, Manchester. 

2029. Goitr Batis, W. W. Kilpatrick, New, Co. 
Dumbarton. 

2030. GAS - CARBURETTING APPARATUS, H. Marshall, 
Glasgow. 

2031. Warp Stop Motions for Looms, The Textile 
Machinery Improvement Company and J. E. Lemyre, 
London. 

2032. Stream Separators, H. C. Baum, London. 

2033. Ropgs, G. Cayless and H. Jelley, Loughborough. 

2034. Lamps, H. Baggett, London. 

2035. Lamps, H. Baggett, London. 

2036. Facep MeTALLic ArticLtEs, A. J. Boult.— 
(United Fast Colour Eyelet Company, United States.) 
2037. EyE.ets, A. J. Boult.—( United Fast Colour Eyelet 

Company, — States.) 

2038. Hooks, A. Boule —(United Fast Colour Eyelet 
Company, Batted “States. ) 

2039. ATHLETIC Boots and Suors, J. J. Hartopp, 
London. 

2040. Lasts for Boots and SnHogs, J. Davey, 


H. Withers-Lancashire, 


London. 

2041. VENTILATION of Sewers, J. M. Jameson, 
London. 

2042. Piay and Pick-up Bai Racquet, G. Greenham, 
London. 

2043. ExtincuisHina Lamp Wicks, W. H. Merriman, 
Birmingham. 

2044. HoLper for Toastine Breap, R. W. H. Rodney, 
Birmingham. 

2045. Osrarnina Stace Errects, P. H. Boggis, 
London. 


2046. TABLES used for TaBLE TENNIS, E. Ostlere, 
London. 

2047. FurNituRE, G. T. Money, London. 

2048. Titz, A. D. Downey, London. 

2049. Boares for Roiimsa Stock, I. A. Timmis, 

mdon. 

2050. HypraAvLic Apparatus, F. L. Lane and W. Rain- 
forth, London. 

2051. Firtincs for Usk with TaBLE TENNIS, J. Crabtree, 
London. 

2052, Fasric, E. Kempshall, London. 

2053, LaTHE Tartstock, J. Brockie, London. 

2054. ENVELOPE or WALLET for PapErs, A. H. Rowan, 
London. 

2055. Pneumatic DespatcnH Systems, H. H. Lake. 
—(Batcheller Pneumatic Tube Company, United 
States.) 

2056. INCANDESCENT Gas Burners, W. H. A. Sieverts, 
London. 

2057. Hanp Tack1nG Toots, H. B. Newton, London. 

2058. Ram Bonps for Raitways, G. B. Blanchard, 


London 
2059, aoe MABEER, H. C. L, Holden.—(H. W. Hill, 





South Africa.) 


2060. Treatment of Fasrics, W. A. E. Crombie, 
London. 

2061. Cameras, E. D. Bartlett, London. 

2062. Fry Traps, T. Burney, Liverpool. 

2063. Baxrinc Tins, H. Jones, London. 

2064. Specracies, L. H. McCormick, London.’ 

2065. Drivinc Gear for E.ecrric Venicies, W. L. 
Wise.—(The Maschinenfabrik Ocerlikon, Switzerland.) 

2066. Corsets, E. Savoye, London. 

2067. Macuines for TREATING Boi_er Tupes, E. Hinz, 
London. 

2068. Cycies, H. J. Haddan.—(Ramon Soler y Soler, 
Spain. 

2069. Musica. 
London. 

2070. CompressED Air Motors, H. F. Ainley, C. Wood, 
and W. F. Fair, London. 


Instruments, J. B. Hamilton, 


2071. Heatina Liquip Fvuers, T. B. Marchant, 
London. 
2072. Brysmira Sicnat, D. Bryan and H. Smith 


London. ay 
2073. InpicaTiInc Sprep of Encringes, A. Wright 


London. 
2074. SUPERHEATING STEAM, H. McPhail, London. 
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2075. Receprac.e for SHavine Soap, E. J. Daymard, 
London. 

2076. Cooxinc and SHapinc Ham, W. Dowdey, North- 
ampton. 

2077. Securine Pickinc Sprypies of Looms, J. Chad- 
wick and E. Bentley, Tottington, near Bury, 
Lancs. 

2078. Fue. Briquetres, J. J. Metge, Liverpool. 

2079. KxittiInc Macuinges, Gimson and Co., Limited, 
and E. Brooksby, Leicester. 

2080. Boxts for Doors, A. B. Sharp, Glasgow. 

2081. Covers for PNeumatic Tires, J. Butler, W. Bell, 
W. A. Jones, and J. Bate, Manchester. 

2082. Jars, C. D. Burton, Scarborough. 

2083. FrrELicHTER, R. Middleton, Leeds. 

2084. Jornts for ELecTRiIcaL Conpucrors, G. Wilkinson, 
Halifax. 

2085. Propuctnc CoMBUSTIBLE Gas, J. A. and W. T. 
Purves, Edinburgh. 

2086. Woopwork BoriInc Macuixe, T. White and 
Gamlins, Limited, Glasgow. 

2087. Proncep Cup Potato PLANTER, R. V. Bradburn, 
Wolverhampton. 

2088, SELF-DISCHARGING RaILway Wacons, J. T. Jepson, 
Leeds. 

2089. TORCH-LIGHT, C. Wallace, Paisley. 

2090. ‘“‘GLiypER” Sprine BicycLe Frame, J. H. F. 
Reid, Edmondsley, near Chester-le-Street, Durham. 
2091. Extractinc Dust from Straw, z Phillips, 


eading. 

2092. Fixinc RemovaB_e Lamps, R. B. Gibson, South- 
port. 

2008. Srrtinc Apparatus, A. Murfet, Nottingham. 

2094. TumBLER ELEcTric SwitcHes, A. Watson, Bir- 
mingham. 

2095. Ax Les for Covers of Soup TuREEns, W. P. Belk, 
Sheffield. 

2096. Empioyes’ Time Recorpers, F. 8S. Gostenhofcr, 
Liverpool. 

2097. Fitrrinc Liquip Gauce Tvuses, T. W. Gornall, 
Liverpool. 

2098. LaTHE AUXILIARY APPLIANCE, S. H. Croker and 
J. W. Barnes, Liverpool. 

2099. MAKING FooTBALL Stups, H. V. Flinn, Liver- 

1. 

2100. CENTRIFUGAL Macuings, D. K. Tullis, Glasgow. 

2101. Trace CaRRIER, A. Wilson. Glasgow. 

2102. Sream Apparatvs, J. Johnston, Manchester. 

21038. LAWN-TENNIS MARKER, A. Rudall, Scorrier, 
Coinwall 

2104. MECHANICAL CALCULATING TABLES, F. Bérner, 
Liverpool. 








2105. APPLIANCE for PoLisHinG Stoves, J. F. Borner, 
uiverpool. 

2106. BALL-BEARING CHIMNEY, E. Bosworth, Birming- 
ham. 


2107. CIGARETTE MAKING MacuiInes, Ogden’s, Limited, 
and C. F. Turner, Liverpool. 

2108. CIGARETTE MAKING MacuINEs, Ogden’s, Limited, 
and C., F: Turner, Liverpool. 

2109. SicnaLuina, H. J. Jefcoate, Crewe. 

2110. TaBLe TENNIS AppLiaNcEs, 8. E. Walsh, 
London. 

2111. LvecacEe Lasets, E. Fountaine, London. 

2112. Book Cup, F. G. Fender and W. E. Coleman, 
London. 

2113. Dryinc Apparatus, W. Kronheim, Berlin. 

2114. WasHING-BoaRDs, H. Grunewald and H. Malm- 
berg, Berlin. 

2115. Composition for HarpENING STeEx, G. Kolb, 
London. 

2116. Trovsrrs, A. Soukup, London. 

2117. CARBURETTERS, C. M. Kemp, London. 

2118. Liyiya for Lapiges’ Murrs, H. M. Knight, 
London. 

2119. Damprna Sanitary Curtains, W. A. Rutty, 
London. 

2120. Boor Cup, J. E. Taylor, London. 

2121. CINDER-ELEVATING APPARATUS, W. Robertson, 
London. 

2122. SEaLING-wax, B. Adriance, London. 

2123. OpHtHaLMoscopEs, G. Harrison.—(W. H. Chain- 
berlin, United States.) 

2124. IRon Drums for Om. or VaRNISH, J. W. Garson, 
London. 

2125. MeasurRING Apparatus, R. Franke, London. 

2126. Distance Merasurers, J. H. and J. Gray, 
London. 

2127. Prxc-Pone Racquets, J. E. Parker, London. 

2128. Means for PROPELLING Suips or Boats, W. West, 
London. 

2129. PrnenE Derivatives, C. K. Mills.—(The Ampere 
Electro-chemical Company, United States.) 

2130. MecHANICAL CasHIERs, B. J. B. Mills.—(C. Fuir- 
child, United States.) 

2131. InLuminants for MAKING CaNDLEs, J. Lewy, 
London. 

2132. Heatinc Apparatus, O. Lindemann.—(£. Kiit- 
ing, Germany.) 

2133. Apparatus for Heatina Water, H. McPhail, 
London. 

2134. GaS-GENERATING APPARATUS, P. Pehu-Montarou, 
London. 

2135. CARBURETTERS for Enoines, M. A. Eudelin, 
London. 

2136. SEALING Bort tes, T. B. Busby, London. 

2137. OPENING and CLosinG Gates, 8. E. Ellis, London. 

2138. Frxine of Masts for Street Decoration, J. J. 
Mason, London. 

2139. DRIVING or TRANSMISSION GEAR, The Pick Motor 
Company, Limited, and J. H. Pick, London. 

2140. Toy, F. A. Richter, London. 

2141. PREssEs, E. G. Christiansen, London. 

2142, INDICATING the Lapse of a Given PERIop of 
Time, C. S. Mairet, London. 

2143. Cork Marts, C. A. Gould. (The Suberit Fabrik 
G. m. b. H., Germany.) 

2144. HYDRAULIC MIXING AppPaRATus, C. Malmendicr 
and M. Stiihler, London. 

2145. VENTILATING Fan, K. Bosch, London. 

2146. Brakgs for Cyc.zs, P. Newhold, Liverpool. 

2147. ArtirictaL Horizons, A. H. Rostron, Liverpoo’, 

2148. Foraks, G. Dittmar, Liverpool. 

2149. MANUFACTURE of SuLPHIDE Cotours, R. B. 
Rainsford.—(L. Cassella and Co., Germany.) 

2150. MANUFACTURE of PROJECTIL Es, F. C. Fairholme 
and J. E. Fletcher, London. 

2151. Automatic Rartway Covup.ines, G. F. L. Giles, 
PR ag om 

Measvurine Apparatus for Doven, F. J. G. Rain- 

eo London. 

2153. Taps, E. Caffyn, London. 

2154. WasHINe Batus for PHOTOGRAPHIC PRINTS and 
Neaatives, J. Toby, sen., and J. Toby, jun., Bondon. 

2155. MecHanisM for DIsTRIRUTING Sewacr, J. E. 








Willcox and H. P. Raikes, London. 
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2156. Macuings for HERMETICALLY SEALING Tin Cans 
J. Gersant, London. 

2157. Baa, R. Kahn, London. 

2158. Lieuters, H. Bernstorff, London. 

2159. Exectric Fuses, C. E. C. Shawfield and E. P. 
Wetmore, London. 

2160, Utiuisation of Wastr Steam, H. H. Lake.—(S. 
Benelli, Italy.) 

2161. Suppryryc InLtumrnatine Gas, H. H. Lake.— 
e a ” Gesellschast Mit Beaschviinkter Haftiing, Ger- 
man. 

2162. Lactne of Garments, H. J. Haddan.—(—. Hoied, 
United States.) 

2163. Propvcina Patrerns on Fasrics, T. Jegler, 
London. 

2164. Pirates for Burtprne Purposss, O. H. Schwarz, 


naon. 
2165. Opricat Apparatus, G. Russo and C. Laurenti, 


mdon. 
= CoMBINED MILK and Cream AERATORS, P. Kenny, 
2ondon. 
2167. Massace Device, C. I. Proben and G. Fischer, 
London. 
2168. APPARATUS APPLIED to DRAW-PRESSES, F. Min- 
kemdller, London. 
2169. ExpLosion Motors, W. H. Wheatley.—(4. Wattel, 
France.) 
2170. Sueers for Musicat INstRUMENTs, E. S. Votey, 
London. 
2171. Army Canteens, T. Kearns and I. C. Coin, 
London. 


2172. Apparatus for Countrna Corns, H. Graepel, 
London. 

2173. Mustcat Instruments, F. E. P. Ehrlich, 
London. 


2174. Propucixe Ozonr, J. F. Hoyne, London. 

2175. Cootine Devices for use in Morors, A. Vilain, 
London. 

2176. Pancet Carrier, L. M. C. Chidell and C. H. Snell- 
grove, London. 

2177. Osrarsrsa Leap Satts in Sorvtion, R. J. 
Yarnold and T. H. Lee Bake, London. 

2178. Gripprnac APPARATUS for Roprways, T. Otto, 
London. 

2179. Pywecmatic CusHion AppLiance, W. Stewart, 
London. 

2180. PressiInc TaBLETs and LozEnass, E. Diihring, 
London. 

2181. Packixe Macernes, E. Dithring, London. 

2182. Roapand Ratt AMBULANCE Wacon, T. Dunsire, 


Fife. 
2183. Prorectina Stay Nuts, T. Eleoate, Gateshead- 
on-Tyne. 
28th January, 1902. 
. ARCHITRAVE FITMENT, A. Maw, Hull. 
s Lockine-vup Type into Paars, W. 
rtobello, N.B. 
2186. THREAD Guipr, G. Gosden, Cowfold, Sussex. 


“H. White, 





2187. GaLvANOMETER, T. E. and C. T. Gambrell, 
London. 

2188. ANTISEPTIC PREPARATIONS, Z. von Vammosy, 
Glasgow. 


218 . Game, D. Holmes, Birmingham. 

2190. LupricaTinc Enoives, W. H. McMillan, Brom- 
borough, Cheshire. 

2191. Automatic Foe Sicnat, H. Hamerslag, Slough. 

2192. Borters, W. Jones and T. Staples, Wolver- 
hampton. 

2193. MeasurtInc Vessets, J. E. Latham, Wolver- 
hampton. 

2194. Biow-orr Cocks, H. Holcroft, jun., Wolver- 
hampton. 

2195. Boox Case, L. Wallace, Bristol. 

2196, SEALED Cork, J. C. and 8. H. Boswell, Norwich. 

2197. GrinDING ALMonDs, A. Clemesha, jun., Man- 
chester. 

2198. Ovurpoor Seats, A. Stewart and F. Sellers, Man- 
chester. 

2199. Cameras, H., W. H., and A. Billcliff, Man- 
chester. 

2200. Printinc Yarns, W. Rodger and R. O. Tweedie, 
Manchester. 

2201. ELmrcTRO- THERAPEUTICAL AppaRATus, D. R. 
Paterson, Liverpool. 

2202. Dryine TexTiLe Materiats, J. T. Pearson, 
Burnley. 

2203, a, S. B. Donkin and H. R. F. Mackay, 

mdon. 

2204. Ovrsrpe Seats of Tramcars, J. Guldentops, 
Southampton. 

2205. APPARATUS for MELTING Seatinc Wax, T. H. 
Miles, Swansea. 

2206. Founpry Boxes, J. Doherty and J. Bull, 
Maldon, Essex. 

2207. Furnirvure to PRevext Seasicxness, C. St. 
Hilaire, Glasgow. 

2208. Compinc Macuine, A. R. Whitehead and W. E. 
Layland, Leeds. 

2209. Cure for Enteric Fever, J. Jones and G. Davis, 
London. 

2210. SeparatTinc Coarse Marteriat, C. H. Scott, 

ow. 

2211. Rartway Covpiina, W. J. Watts and H. W. 
Adams, Newport, Isle of Wight. 

2212. MaNcLInG Macurineg, T. T. Mercer, T. Woolfall, 
and The Cherry Tree Machine Company, Limited, 
Manchester. 

2213. Bars, M. H. Smith, London. 

2214. Seattne Borrues, V. Bramall, Pendlebury, near 
Manchester. 

2215, Typewriters, J. W. Bowley and A. W. Hordem, 
London. 

2216. SEPARATING PHoToGRAPAHIC Fiims, W. G. Perks 
and H. G. M. Fletcher, Hayle, Cornwall. 

7. Cyc.tsts’ Hanp Protector, J. Gibson and F. 
Ward, Congleton. 

2218. PoRTABLE FoLpinc TaBLE, A. Matthews, Glou- 
cester. 

2219. SupporTING Drawinc Boarps, W. E. Smith, 
Dalkeith, Midlothian. 

2220, Boppry, E. Mackenzie, London. 

2221. Motor Car Tires, A. Maréchal, London. 

2222. Pick-up for TABLE TENNIS BaLLs, R. Edmeades, 
London. 

2223. Rack Batt BeaRinG APPLIANCE, R. W. Braham, 
London. 

2224. Sream Generators, J. G. Halford, London. 

2225. WrspMILLs, T. N. Minniear, London. 

2226. Fire Bricks, J. Bowler, London. 

2227. Cotuectinc Roap Rervsg, E. J. Linforth and 
W. Bilbrough, London. 

2228, Exvecrric Tramcars, F. W. White, 

Surrey. 

2229. Securinc Dryvess for OuTpoor Szats, W. F. 
Dearden, Manchester. 

2230. CuTtinc Apparatus for MrntNG, S. E. Page.— 
(W. A. Box and E. Y. Sayer, United States.) 

2231. MANUFACTURE of CRUCIBLE STEEL, E. B. Clarke, 
London. 

2232. INDIA-RUBBER Tips for Boots, E. A. Clapp, 
London. 

2233. StrEET ScaVENGER, W. Richardson, London. 

2234, Prepartina Piates of Heavy Merats, O. C. 
Strecker, London. 

2235. Vert Fasvener, W. Roberts, London. 

2236. The Humper Vacuum Pump, 8. H. Humber, 
London. 

2237. AUTO-CLINOMETER for ANGLES, H. C. Dunlop, 
London. 

2238. Pweumatic Raitway Sicnaine, E. C. Irving, 
London. 

Spray Propucers, A., A. J., and T. E. Eade, 
London. 

2240. Dirrustna Exnavust STEAM in Carmneys, A., A. 
J., and T. E. Eade, London. 

2241, ComBINED Mepicrine Bortce and Cup, J. F. Doe, 
London. 

2242, Preventinc Fravp with Contents of Borties, 
E. Griffiths, London. 

2243. Gtove Fastener, T. G. Allen, jun., and C. E. 
Jacobs, London. 

2244. Motor Gear, J. D. Roots and C. E. Venables, 
London. 


Kenley, 





2245. APPARATUS connected with Spirroons, W. E. 
Baker, London. 

2246. ATracuina Braces to Trousers, A. B. Stokes, 
London. 

2247, Rapip TANNING Process, R. Parga.—(0. F. de 
Castro, South America.) 

2248. Betrs, H. H. Lake.—{S. J. 
States.) 

2249, MACHINE for Mrxtne Gas and Arr, J. Seymour, 
London. 

2250. Removina Bark from Trees, C. R. Kline, 
London. 

2251, Apparatus for AGiTaTING MILK, J. Lemire, 
London. 

2252. Sprnnina Heaps, F. A. Breeze and J. Wilson, 
London. 

2258. MetaLiic GaRMENT Buttons, G. J. Capewell, 
London. 

2254, LEATHER-WORKING Macuine, H. F. Dougherty, 


Spalding, United 


2255. Derrick for Loapine VessEts, N. E. Porter, 
London. 

2256. ELEvaTina Grar, Sir W. G. Armstrong, Whit- 
worth and Co., Limited, Sir Andrew Noble, and R. 
T. Brankston, London. 

2257. PAPER-FEEDING Dgvice, R. B. Ransford.—(The 
Mechanical Improvements Company, United States.) 

2258. CycLe Lamp, E. Swan, London. 

2259. Use of Corton Reets, D. Gamble, London. 

2260. MakinGc AtumriNa, C. M. Hall, London. 

2261. Raising WaTER from Weis, G. O. and F. J. 
Hayward, Bath. 

2262. Propvucina 
Weymouth. 

2263. Ho_Low SEAMLESS Meta ArTICLEs, J. A. Clark, 
London. 

2264. ELtectric Conpuctors, The British Thomson- 
Houston Company, Limited.—(Z. Thomson and J. G. 
Callan, United States.) 

2265. Distanctne Preces for Wires, C. R. 8S. Hallé, 
London. 

2206. Tap Wrencu, H. J. Shinkfield, London. 

7. Paper Cups, L. I. Perry, London. 





Exectricity, G. A. Carruthers, 






2268. Locatina PunctuRES in Tires, G. C. Dixon, 
London. 
2269. Batrerres of Gimtep Pipes, J. G. Calvert, 


London. 

2270. Borr.e Seats, J. E. Phillips, London. 

2271. Corn-FREED ApparRatvs, T. E. Holdings, London. 

2272. Musicat INstRUMENTS of the MANDOLINE TyPE, 
E. Glaesel, London. 

2273. PHoTroarapHic ScrREENs, K. Schloemilch and A. 
Fichte, London. 

2274. Friction CLurcues, The Smith Lyraphone Com- 
pany and J. A. Smith, London. 

2275. Topacco Striprina Rotts, J. G. Havens, London. 

2276. Macutnes for M1x1na Gas and AIR, J. Seymour, 
London. 

2277. BuTToNHOLE SeEwInea and CuTTina MAcuHINss, F. 
W. Ostrom, London. 

2278. CarpurRetTers, W. H. Maslen, London, 

). AncHors, G. H. Langley, London. 

. ToBacco STRIPPING Rotts, J. G. Havens, London. 

2281. ORNAMENTATION of FaBrics, H. H. Lake.—(la 
Société “* Aimé Baboin,” France.) 

2282. Sprnnrve or Twistrnec Macuryegs, V. Belanger, 
London. 

2283. Macuines for CoLourine Skins, W. H. Moore, 
London. 

2284. Evectric Licutine, H. H. Cooper, London, 

2285. Repiy Post-carp, 8. 8S. Bromhead, London. 

. SEwrnc Macuines, E. G. O'Donnell, London. 

2287. MULTI-COLOURED Sicns for ADVERTISEMENTS, H. 

W., G. W., and L. G. Chinnery, London. 

2288. Locks, J. L. Coulter, London. 

2289. Seatina Corks in Borries, H. C. Good and H. 
Tomlins, London. 

2290. Sprrit Lamps, W. T. Henley’s Telegraph Works 
Company, Limited, and W. E. Northcott, London. 
2291. InpicaTtor for PuBLic VEHICLES, A. M. Taylor, 

London. 

2292, MANUFACTURE of PitcH Compounpns, G. Wilton, 
London. 

2293. Writinc TABLET, W. Feise, London. 

2294. Trays, C. A. Gould, London. 

2295. ProTecTeD PNEuMATiCc TiRE, E. Smith, London. 

2296. Ocartnas, J. Birk, London. 

2297. Barus, H. Hoeglauer, Liverpool. 

2298. Rorary Drcem Gas Meters, W. P. Thompson.— 
(Compagnie pour UEclairage des Villes et la Fabri- 
cation des Compteurs et Appareils Divers, France.) 

2299. INCANDESCENT Gas Burngrs, W. P. Thompson. 
—+({E. Will, Germany.) 

2300, METAL-DRESSING Macutnes, F, P. Stiker and O. 
Burton, Liverpool. 

2301. Device for Hancinc Garments, J. J. Chadwick, 
London. 

2302. Gotr Batts, E. Kempshall, London, 

2303. EXTRACTION of TANNING SuBSTANCES, G. F, Bogel, 
London. 

2304. Apparatus for SrzaminG Fasrics, T. Walsh, 
London. 

2305. Notice Boarps, B. von Hatvany, London. 

2306. BinpING AGENT for Low-GRADE CoaL, D. de 
Vulitch, London. 

2307. Brypina Mepium for Coat, D. de Vulitch, 
London. 

2308. BoTrTLe Stoprers, H. W. Barton, London. 

2309. Brake Mecuanism for Cycies, G. E. Bennett, 
Croydon. 

2310. ELectric TELEGRAPHY, A. Muirhead, London, 

2311. Raprp Batt Lirrer, E. C. Fleming, Pinner, 
Middlesex. 
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2312. AUTOMATICALLY LicHTING Lamps, J. Reynolds, 
Plymouth. 

2313. SHutTLE Guarps for Looms, H. S. and G. E. 
Walker and F. Holt, Radcliffe, Lancs. 

2314. PHoTroGRAPHic PRinTING Macuine, P. Tracy, 
London. 

2315. AvTomaTIc VENTILATOR, J. Harding, Preston. 

2316. Door Frap for Caps, F. J. Adkins, Eccles, 
Lancs. 

2317. Dry Seats for Venictes, W. Walmsley, Man- 


chester. 

2318. Increastnc the Exrecrricat Conpvctivity of 
Iron, J. J. Morgan, Neath, Glam. 

2319. HAND-APPLIED Brakes for Cycies, W. G, Peet, 


rby. 

2320. Dryer, J. G. Walker and J. Newton, Newcastle- 
on-Tyne. 

2321. Cork Rerarver, H. M. B. Kent, Stafford. 

2322, Compressinc Arr, H. Lane and C. H. Schill, 
Manchester. 

2323, AGRICULTURAL IMPLEMENTS, L. K. Scott, C.B., 
Farnborough, Hants. 

a Seatinc Botries, F. P. Barber, Birming- 

am. 

2325. Fixinc DivistonaL Raine, E. Hirch, Ilford, 
Essex. 

2326. Sarety Lock, T. Neath, South 
Wales. 

INCREASING Sprep of Surps, H. A. Pook, 
London. 

2328. Ovrpoor Seats for Tramcars, T. Gregory, 
Manchester. 

2329, FirE-LicHTErs, D. 
Liverpool. 

2330. Sprnninc SprnpiEs, D. K. Marsden and Howard 
and Bullough, Limited, Accrington. 

2331. MANUFACTURE of WELDED TuBES, F. J. T. Haskew, 
London. 

2332. Pressinc the Bopy by means of Visrations, O. 
Bihlmaier, Paris. 

2333. AERATING MacurnE, 8. H. Crocker, London. 

2334. Brake, C. H. Cecil, Barry, Glam. 

W. C. Courts, 


J. Thomas, 


Potts and T. A. Lancaster, 


2335. SMOKE-CONSUMING APPARATUS, 
Manchester. 

2326. SEALING of BottiEes, G. Moore, jun., Birming- 
ham. 

2337. Ovrpoor Skat, W. and E. Bradshaw, Man- 
chester, 





2338. HaT-IRONING Macuines, H. H., A., and A, 
Turner, Manchester. 

2339. InpicaTING the FLow in Gas Mains, T. Thorp, 
Manchester. 

2340. Enarngs for Forcrna Liquips, A. Bruce, Glas- 


gow. 

2341. TwILLiIna JaAcQUARD Macuines, R, and W. Hut- 
chison, Glasgow. 

2342, TaBLE GoLr Courss, R. A. Whyte, Glasgow. 

2343. Cooxina Sroves, H. J. Yates and D, R. McNeill, 
Birmingham. 

2344. SMALL Ware Looms, T. Burgess, L. H. Renshaw, 
and J. J. Burgess, Manchester. 

2345. Looms, A. P. S. Macquisten, Bridge of Weir, 
Renfrewshire. 

2346. Eaa Poacners, R. Coleman, Birmingham. 

2347. PHotocrapuic Fits, J. E. Thornton, Altrin- 
cham. 

— ee cee APPARATUS, R. Clarke, Stoke-on- 

en 


2349, Propuction of EARTHENWARE, R. H. Smith, 
Birmingham. 
2350. INcANDESCENT Burners, W. J. Short, Birming- 


am. 

2351. Binnacie Tops, F. W. Clark and Kelvin and J. 
White, Limited, Glasgow. 

2352. Breaktna Exvecrric Circuits, J. Ferguson and 
Kelvin and J. White, Limited, Glasgow. 

2353. Clocks, J. Ferguson and Kelvin and J. White, 
Limited, Glasgow. 

2354. ConTROLLING ELEcTRIC Switcues, A. D. Smith, 
Bradford. 

2355. ExTeRNAL Limit Gavuor, The British Electric 
Plant Company, Limited, and W. L. Spence, Alloa, 

2356, VessELts for ConTAINING Liquor, J. C, Kaye, 
Bradford. 

2357. Construction of ARCH APPLICABLE to Ovens, J, 
A. Drake, Halifax. 

2358. Compustion of Fue, E. L. Livingstone and W. 
A. Vandercook, New York. 

2359. Benpina Puiates, J. E. R. Parker, 
London. 

2360. BrpsTEaps, P. Gray, Carnoustie, Forfarshire. 

2361. TREATMENT of Prat, O. Lugo and W, M. Callen- 
der, London. 

2362. SEPARATING CoLOoURING SursTaNnces from Prat, 
O, Lugo and W. M. Callender, London. 

2303. ELEectric AccUMULATORs, A. 
London. 

2364, Ax LE-Boxks, E. J. Wood, Birmingham. 

Sprnnine Macuryegs, J. Davidson and J, Farrar, 


and G, 


Lammerts, 






2365, 


London. 

2366. Surps’ Cours—E Recorprer, B. W. Warwick, 
London. 

2367. INcupators for Hatcnina Eaas, T. Wilson- 


Wilson, London. 

2368. Wixpow Buirnps, F. Aldridge, London. 
Racqvets, W. M. Dessau, London. 

. SteaM Boriers, H. A. House, jun., London. 
ComsvustTion Stoves, W. M. Pillans, Dundee. 
Means for SkatnG Cans, C. T. Avison, London. 


3. Fotpina Pirate Rack, C. West, Whyteleafe, 
Surrey. 
. Gas GENERATORS, Sir C. 8. Forbes, Bart., 
London. 
2375. ACETYLENE Gas GENERATORS, C. Pataky, 
London. 
2376. Evectrotysis, H. H. Lake.—(@. Rambaldini, 
Italy.) 


2377, ELectric Heatine Fasrics, J, M. C, Herrgott, 
London. 

2378. Ciip for HoLpING a Pack of Carps, W. J. Hornby, 

2379. CoNCENTRATING SuLPpHURIC Acip, A. Zanner, 

mdon. 

2380. Unwinpixc Ciota from a Roiusr, J. McKean, 
Castleblayney, Co. Monaghan. 

2381. Hooks on Sree: Wire Bate Ties, H. Wilson, 
London. 

2382. Rotary FLuiIp Pressure Enoatne, J. A. Torrens, 
London. 

2383. SoLip RusBER WHEEL Tires, F. A. Seiberling, 
London. 

2384. IMPROVEMENTS in Brewino, H. 
London. 

2385. Grist Mitts, H. H. Lake.—(F. Hundeshagen, 
Germany.) 

2386. Canpy Macuiveg, H. H. Lake.—(H. L. Hildreth, 
United States.) 

2387. Looms, H. H. Lake.—(J. M. 
States.) 

2388. INCREASING DravcuTt in Grates, C. 


A. Hobson, 


Shay, United 
Dieterle, 


ndon. 

2389. MaTERIAL for Aipinc Comsustion, P. H. Wochele, 
London. 

2390. — for Venicies, W. J. C. Schwarz, Liver- 


pool. 
2391. ManocixEs, H. Haarmann, Liverpool. 
2392. TaBLE TENNIS Nets, J. Salmon, Liverpool. 
2393, CasH Rattways, J. Bowen, London. 
2394. Liquip Raisinc Apparatus, M. W. Household, 

London. 
2395. Groves, M. Torrens, London. 
2396. CLosets, M. J. Adams, London. 
2397. Door Botts, B. Turner, London. 
2398. MecHanicaL Stoxers, C. A. Allison.—(J. W. See, 

United States.) 

2399. PREVENTING STEALING of Miik-cans, H. A. G. 

Sherlock and W. Pugh, London. 
2 ApsusTING Laviges’ Necktigs, T. Stewart, 

London. 
2401. Cuz Rest for Brtuiarps, N. Darmaros, London. 
2402. Roastina Pyritovs Mineras, H. H. Lake.— 

(G. Rambaldini, Italy.) 
2408. AcETYLENE GeNeRaTORS, H. Salsbury, London. 
2404. Cuimney Cow s, E. D. H. Cadet and P. A. D. 

Mille, London. 
2405. Roiiine MILLs, C. M. Grey, London. 
2406. ATTACHMENT for AERIAL TRANSPORTERS, H. H. 

G. Etcheverry, London. 
2407. Syrinces, D. Bloch, Lendon. 

408. DistTRIBUTING PuLP into Cyantpg Vats, T. H. B. 

Wayne, London. 
2409. WEAviING Looms, J. Hefti, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





681,448. Prosrctity, EF. 
Filed March 16th, 1899. 
Claim.—(1) A projectile having a circumferential 
groove with undercut front and rear walls and supple- 
mental grooves with inclined walls formed in the base 
or inner face of said main groove, and a compression 
band of comparatively soft metal seated within but not 


Gathman, Chicago, I.— 


SN 
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normally filling said main and supplemental grooves, 
said band being adapted to be pressed into engagement 
with said grooves by the wall of a tapering shell- 
chamber when the gun is discharged, substantially as 
described. (2) A projectile having a circumferential 
groove with undercut front and rear walls and annular 
inclined 1 t ves formed in the base of 








the main groove, and a compression band of compara- 








tively soft metal seated within but not normally filling 
said main groove, said band being adapted to be pressed 
into engagement with said main or supplemental 
grooves by the wall of a sepering shell-chamber when 
the gun is discharged, substantially as described, 


681,694, TUBE-WELDING Macuing, W. 8, 
Cleveland, Ohio,.—Filed January 26th, 1901. 
Claim.—in a tube-welding machine the combination 
of two electric current-conducting devices respec. 
tively connected with opposite electric poles, and 
adapted to have contact respectively with the oppo- 
site edge portions of the butt joint of a tube while 
free from contact with such joint, two compressor 
rolls located respectively on opposite sides of said 
conducting devices, and tending to force said butt 
edges together, mandrel means which provide bearing 
for said tube edge portions in resistance to the pres- 
sure of said conducting devices, the extreme pro. 


Gorton, 





jection of said mandrel means from the axial line of 
the tube being located relatively to the direction of 
the tube movement before the extreme projection of 
said contact means toward said axial line, two sup. 
ports located angularly to each other and in the axial 
plane of said compressor rolls across the line of move- 
ment of the tube, and adapted to have anti-frictional 
end bearing upon the tube, a frame connecting said 
mandrel means and supports and located within the 
plane determined by the tube axis and the tube 
joint, said two supports having their said bearing 
upon the tube respectively to opposite sides of said 
plane, substantially as set forth. 


681,746. Tusr Borer, L. Serpollet, Paris, France.—~ 
Filed May 11th, 1900. 
Claim.~In a tubular boiler, a casing, a series of 
tubes bent to rectangular form and surrounding the 
fire-box, a second series of tubes bent in spiral form 














placed above and connected with the first series of 
tubes, a third series of spirally-formed tubes super- 
posed above each other in the form of a grate, said 
series being placed above the second series and con- 
nected therewith, substantially as described. 


681,828. Pumpinc Apparatus, G. A, Krohn, Coarse 
gold, Cal.—Filed November 1st, 1900. 

Claim.—{1) The combination in a pump of an inner 
cylinder, a plunger reciprocable therein, an outer 
cylinder formed and concentric with the inner 
cylinder, having parallel passages between the two 
connecting with the inner cylinder at the top, a per- 
manently-fixed chambered bone plate, and means 
whereby the cylinder is removably attached to said 
base plate, said plate having openings connect- 
ing the passages between the cylinders with the 
chamber in said plate, and an extension of the plate 
to one side, and an open connection between said 


“- 








extension and a discharge pipe. (2) The combination 
in a pump of concentric cylinders with longitudina 
passages between them connecting with the open 
upper end of the inner cylinder and with a discharge 

sage at the bottom, a piston having an opening 
through it and valves controlling the inlet and er 
piston openings, said valves having angularly -dis = 
peripheral wings against which the passing liquid acts 
to turn the valves at each rise and fall thereof, a 
cylinder connected with the piston-rod and recipro- 
cable in the said inner cylinder and closed at the a 
and having _ or Re ovided Mine Pised be sad 
the e of liquid, and a permanently} se 
plats having a prem n with which the discharge con- 


nects, 
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BRITISH AND FRENCH TRAIN SERVICES 
IN 1901. 
By CHARLES Rovus-MaRTEN, 
No, I, 


In accordance with my practice for several years past, 
I purpose now to review the principal train services of 
Great Britain and France as scheduled in the official 
time-books during the year that has just expired—1901, 
the first of the twentieth century. 

It may be as well to explain at the outset, so as to 
leave not even the most shadowy foundation for those 
curious misconceptions which so often seem to afflict 
otherwise rational readers with regard to the meaning 
of the plainest possible language, that I desire to state as 
emphatically as possible (1) that this article is a record 
of booked or “ scheduled” speeds from start to stop, and 
does not therefore take an account of passing times or of 
speeds deduced therefrom; (2) that it does not deal 
with the question as to how these booked or scheduled 
times are kept in actual performance or with the point 
of punctuality; (3) that it is not intended either as a 
defence of high speed or as an advocacy of acceleration ; 
(4) that as it deals solely and exclusively with booked 
time-table speeds it does not take into the slightest account 
the irrelevant conditions of loads and gradients which 
in such a connection would be nihil ad rem. I ask 
that these points may be clearly understood, as I am not 
disposed to waste subsequent time in removing or 
correcting entirely unwarrantable misunderstanding. 
I have no intention of shirking the question as to the 
advantages or disadvantages of high speed. I have 
already dealt with that in its proper place, and shall do 
so again, But on the present occasion my work must 
be purely of a statistical nature. 

Glancing over the time-tables of the various British 
companies, I am glad to be able to state that upon the 
whole there is a decided tendency toward progress 
instead of the regrettable retrogression that has been 
the rule since the years of notable speeds—1895 
and 1896. 

Several of our British railways have a share in this 
progress. Others have preferred to rest content with 
the achievements or non-achievements of previous years. 
The Great Western, which of late years has developed so 
creditable a policy of advance, still continues to move 
forward. The justly famous express which during the 
summer months leaves Paddington daily for Cornwall at 
10.30 a.m., and makes the longest non-stopping run in 
the world, viz., 193% miles in 3h. 43 min., has had its 
transit time reduced by 5 minutes, viz., to 8 h. 88 min., and 
its speed consequently improved from 52°1 miles an 
hour to 53°3, while the 12.5 p.m. up train from Exeter, 
which similarly makes the run of 1933 miles to Padding- 
on without stop, has also had its time cut down to 
3h. 38 min. and its speed increased to 53-3 miles an hour. 
There is nothing else in the world which compares with 
this run in respect of distance without stop, or of long 
sustained high speed. It is a credit alike to the Great 
Western Railway and to Britain. In the next place the 
Great Western shortened by 2 minutes its already smart and 
long non-stopping run of 1294 miles from Paddington to 
Birmingham, which thus was booked to be done in 
2h. 23 min., or at the average rate of 54°2 miles an hour 
start to stop. This gives the Great Western three 
runs booked at over 54 miles an hour from start to stop, 
the other two being Paddington to Bath, 1063 miles in 
1h. 58min. by the 3.85 p.m., averaging 54°38 miles an 
hour, the fastest Great Western booking, and Paddington- 
Leamington (slip) 106 miles in 117 minutes, only frac- 
tionally slower. 

One striking Great Western novelty of the past summer 
was its new service between London and Penzance, the 
distance of 3264 miles being performed on the down 
journey in 7h. 53min., the up one in exactly 8 hours, 
this being a gain of 40 minutes in point of time, and giving 
an average inclusive rate of 41:4 one way and 40°8 the 
other, over a road fully one-third of which is probably 
the steepest in the world over which a genuine “ express” 
is run, as it consists of a continuous succession of exces- 
sively severe gradients mostly at 1 in 60,1 in 58, and 1 in 
55, but some as sharp as 1 in 48,1 in 41, and even 1 in 
40. Even on the easier portion of the journey there is in 
one direction the Wellington bank at 1 in 89 for a con- 
siderable distance, and in the other the Burlescombe 
bank at 1 in 115, the Box tunnel rising 1 in 100, and 
the Wootton Bassett incline, also at 1 in 100, for about 
two miles; thus an average, including all stops, some of 
10 minutes’ duration, of practically 41 miles an hour each 
way, is a not only creditable but remarkable one. It 
should be further noted that the same down train gives 
the fastest Great Western service ever yet afforded from 
London to Plymouth, namely, exactly five hours for the 
246 miles, thus giving an inclusive average of nearly 50 
miles an hour—49°2 to be quite exact—for this journey, 
with a ten-minute stop in the middle, and with such 
gradients as 1 in 89, 1 in 43, and even 1 in 41, to contend 
with. This, again, is unquestionably a notable schedule. 

On the Great Western northern main line, apart from 
the acceleration of two minutes of the quickest run to 
Birmingham already mentioned, the principal features 
are :—(1) The running of the same train—the Barmouth 
special express—from Paddington to Wolverhampton in 
2 h. 50 min., to Shrewsbury in 3h. 25 min., and to Chester 
in 4 h. 45 min., thus beating anything previously done 
over that length of the Great Western. (2) The division 
of the 4.45 p.m. down express and the acceleration of 
each of its two parts on the run from Paddington to 
Oxford by four minutes, the time being thus brought 
down to 74 minutes for the 63} miles. This, however, is 
nothing very wonderful, and might be materially improved 
—probably will be ere long, now that Mr. Dean’s “ Atbara” 
engines are being multiplied. 

On the London and South-Western the 10.50 a.m. ex- 
press from Waterloo to Exeter and Plymouth had five 
minutes taken off its stay at Salisbury, while the stop at 








the St. David’s Station, Exeter, was taken out altogether. 
This enabled this fine train to make the run from London 
to Exeter in 3h. 30 min., and London to Plymouth 
(Devonport Station) in 4h. 59min. In taking the booked 
times from London to Plymouth by both the rival lines, 
I have thought it fair to take the bookings to the first of 
the Plymouth stations reached, which is, of course, North 
Road in the case of the Great Western, and Devonport 
in the case of the South-Western. The corresponding 
up train was quickened also to make the run between 
London and Exeter in 3h. 30 min., two minutes longer— 
namely, 5h. 1 min.—being allowed from Devonport to 
Waterloo, but with a stop at St. David’s (Exeter) which 
was omitted on the down run. I may remark, in passing, 
that the South-Western road through Devonshire, if 
lacking the extraordinary gradients of 1 in 40,1 in 41, 
and 1 in 43 which characterise part of the Great Western 
road between Exeter and Plymouth, is probably of even 
more severe average grade. As it crosses Dartmoor at 
gradients generally from 1 in 70 to 1 in 80, it may fairly 
be compared with the North British Waverley line in 
point of extreme arduousness. Yet another praiseworthy 
acceleration was that of the 4.15 up express from Exeter, 
the time of which to London was cut down to 3 h. 45 min. 
In the case of this train, as also in that of the one 
previously mentioned, the old-fashioned and vexatious 
delay at Vauxhall for ticket-taking was judiciously done 
away with. Note may be made in passing of the greatly 
improved express services provided under last year’s time- 
tables between London and Winchester. The London- 
Portsmouth service has always been a blot on thé 
London and South-Western schedule, the quickest time 
up to last summer being two hours for the 74 miles, with 
gradients which, although heavy for a few miles, are by 
no means comparable with those in Devonshire, over 
which enormously superior running is done by the same 
railway. The past summer, however, produced one new 
express, timed to do the 73} miles from London to the 
Fratton Station of Portsmouth in 1h. 45 min. It is 
hoped that may be regarded as an indication of better 
services to come between the British Metropolis and its 
— naval port, which also is the key to the Isle of 
Wight. 

There are no novelties calling for notice in the train 
services of 1901 on the London, Brighton and South 
Coast, the South-Eastern and Chatham, and the Great 
Eastern Railways. 

Although an enormous amount of inaccurate enthusiasm 
was devoted by the daily papers to the Great Northern’s 
imaginary part in the acceleration of the Anglo-Scottish 
services, which received the fanciful title of “The Race 
to Scotland”’—a pure fiction of journalistic imagination— 
it is a rather comical fact that the Great Northern 
possessed no part in this acceleration, which, so far as the 
East Coast was concerned, was undertaken wholly by 
the North-Eastern. But although the Great Northern 
did not “race” to Scotland, or take any part in such 
imaginary race, it undoubtedly did undertake something 
very like a race of its own between London and Leeds. 
One effect of the accelerations of the Midland-Scottish 
services, to which I shall refer later, was to bring Leeds 
within 3 h. 49 min. of St. Pancras. As that had been for 
years the Great Northern’s best and much-vaunted time 
from King’s Cross to Leeds, the latter railway felt that a 
challenge had been issued to which it was bound to 
respond. Accordingly, it has given Leeds by far the finest 
train service to and from London as yet enjoyed by any 
of the manufacturing centres. The two best down trains 
were accelerated to perform the journey of 185} miles in 
3h. 39 min. and 3h. 42 min. respectively, while a new 
special up express was put on booked to cover the dis- 
tance in 3h. 35min. This latter involved running the 
1054 miles from Grantham to London in 1 h. 54 min., an 
average of 55°5 miles an hour, the quickest up time by 
2 minutes ever yet scheduled for that journey. 

While the London and North-Western took its full 
share in the quickening of the West Coast day Anglo- 
Scottish service by 15 minutes, namely, to 8 h. 15 min., 
between London and Edinburgh, as compared with 
8 h. 30 min., this did not involve any revival of the high 
speeds of 1895 and 1896, the extra 15 minutes having 
been virtually gained by the total abolition of the 
Preston stop for luncheon, which formerly occupied 
20 minutes. But during the month of September the 
London and North-Western had temporarily one 
exceedingly smart run by this train, the 77 miles 
from Willesden to Rugby being timed to be done in 
82 minutes, or at the average of 56°3 miles an hour—the 
London and North-Western’s high-water mark for the 
year in point of booked speed. The fine run of 2 h. 
17 min. for the 123} miles from Penrith to Crewe, 
averaging 54 miles an hour, reappeared during the 
summer, but the allowance of 79 minutes for the Perth 
express from Penrith to Preston, 72} miles, was increased 
by one minute, namely, to 80 minutes, leaving the speed, 
however, still fractionally over 54 miles an hour. 

Coming next to the Midland, I reach the flood-tide of 
the past year’s improvements. For more than thirty 
years the Midland-Scottish services had been strangely 
inferior to what might reasonably have been expected of 
a railway in many respects so enterprising, and possess- 
ing such an abundance of fine locomotives. But the 
past year saw all that changed. The time from St. 
Pancras to Edinburgh was brought down from 9 h. 
50 min. to 8h. 80 min.; from St. Pancras to Glasgow, 
from 9 h. 50 min. to 8 h. 50 min.; from St. Pancras to 
Leeds, from 4h. 15 min. to 3 h. 49 min., the up trains 
being similarly quickened. Moreover, two of the trains 
each way were booked to run past even the new palatial 
station at Leicester without a stop, while two of these 
were timed to run between London and Trent without 
stop, 120 miles,in 2h.15 min. Further, the time between 
London and Leicester, 99 miles, was quickened by several 
trains to 1 h. 58 min., and that from Nottingham to 
London, 1233 miles, by two trains to 2 h.20 min. More- 
over, the Midland for the first time had booked speeds of 
54 miles an hour and upward, one train running from 


Chesterfield to Leeds, 50 miles, in 55 minutes, averaging 
54°38 miles an hour; and another having a still better 
run, namely, from Appleby to Carlisle, 30} miles, in 38 
minutes, averaging just 55 miles an hour. Indeed, the 
Midland alterations for the past year amounted to an 
absolute revolution, and brought that railway once more 
very satisfactorily to the front. 

The North-Eastern, in addition to substantial accelera- 
tions of both the day and night Anglo-Scottish services, 
put on a brand new express from York to Edinburgh, 
booked to cover the 205 miles in exactly 4 hours, includ- 
ing stoppages, and to run from York to Aberdeen in 
8} hours, this being a quickening of 2} hours since the 
previous year, while it gave a good morning express from 
York to Scotland to passengers who preferred to break 
their journey and spend the night at the Yorkshire capital. 
New and admirable seaside services were also established 
by the North-Eastern Railway from the populous manu- 
facturing centres of Leeds and Sheffield to the attractive 
seaside resorts of Scarborough, Whitby, and Bridlington. 
But the most spectacular novelty provided by the North- 
Eastern was the fastest booked train ever yet seen in 
England proper, it being timed to run from Darlington to 
York, start to stop, in 45 minutes for a distance of 444 
miles, its average speed thus falling only fractionally 
below 59 miles an hour. 

On the Great Central, unfortunately, only retardation 
has to be noted; but the Lancashire and Yorkshire has 
made one brilliant step forward. It has long carried on 
4am excellent express service between Manchester and 


Liverpool, coverifig the distance in 45 minutes each way, 


although it is 5 miles longer than that by the London 
and North-Western, and nearly 3 miles longer than that by 
the Cheshire Lines which the Great Central works. But 
for some time past the London and North-Western’s 
hourly expresses have been booked to make the journey 
in 40 minutes, while the Cheshire Lines had a few inter- 
mediate trains which took the same time. During the 
past year, however, the Lancashire and Yorkshire also 
put on several 40-minute trains, notwithstanding that 
the distance is 36} miles instead of 314 and 33} — 
tively, and the road very much heavier, having long 
gradients of 1 in 80 and 1 in 90, in spite of which these 
trains were booked at an average start-to-stop speed of 
54°8 miles an hour. 

Crossing into Scotland, the first point to be noted is 
the North British Railway’s share in the improved Mid- 
land-Scottish services, the 98} miles between Carlisle 
and Edinburgh being booked to be run each way without 
stop in2h.15 min. The speed is not remarkable on 
paper, but in view of the excessive severity of the road, 
with its 10 miles of 1 in 70, and a somewhat shorter bit 
even at 1 in 65, with long distances at 1 in 75, &c., the 
work involved is thus distinctly creditable, and repre- 
sents an important step in advance. The Glasgow and 
South-Western did not contribute very largely to the 
Midland-Scottish accelerations; the previous timings 
were quickened, but only slightly, the best item in the 
improved timings being the Kilmarnock-Dumfries stage 
of 58} miles, which was booked to be covered in 67 
minutes, averaging 52°4 miles an hour. The Caledonian 
has retained its group of the fastest runs in Great 
Britain, averaging respectively 59°1,56°5, 55°7, and 55°6 
miles an hour, and has added a working time-table booking 
of 81 minutes for the 73} miles from Strawfrank Junction 
to Carlisle, averaging 54°4 miles an hour. The Highland 
Railway has put on one run booked at over 50 miles an 
hour, namely, Blair Atholl to Perth, 45 miles, in 52 
minutes, averaging 50°30. 

I do not take any note of bookings averaging less than 
50 miles an hour from start to stop, except in the special 
cases which render the lower speed equally creditable 
in consequence of the prevalence of extremely severe 
gradients. Therefore no other British railways offer 
material for comment in this connection, 








THE GERMAN IRON INDUSTRY. 





One of the features in relation to the German crude 
and manufactured iron industry during the past year, 
which is of special interest to the engineering trades of 
the United Kingdom, is evidenced by the fact that an 
enormous increase took place in the amount of the exports 
of iron and steel and iron and steel manufactures, whilst 
at the same time a heavy decline was noticed in the 
imports of similar goods into the Fatherland, These 
events are noteworthy in view of the severe industrial 
depression which has prevailed in Germany for about 
eighteen months, and it is not a difficult matter to under- 
stand that in the large advance in the exports of iron and 
steel productions lies an explanation for the serious com- 
petition offered by Teutonic firms in the English and 
other markets during the past year. How far this state 
of affairs will continue remains to be seen, although it is 
hardly likely to be prolonged indefinitely, owing to the 
operation of economic principles ; but it is highly desirable 
to draw attention to the statistics for the year, in so far 
as they relate to the foreign trade of the country, irrespec- 
tive of the actual production of iron and steel. The first 
point to be observed is the remarkable fact that the 
exports of German iron and steel and iron and steel 
manufactures in 1901 exceeded those of the previous year 
by no less than 798,683 tons, whilst the imports of 
similar productions declined to the extent of 582,455 
tons. The diminution in the imports may be easily 
understood from the stagnation existing in the iron 
and steel and engineering trades, and it is precisely 
to the same cause that the large augmentation 
in the exports is due. Producers gradually found that 
there was no hope of disposing of even their diminished 
output in the inland markets owing to the general 
depression, and, rather than proceed to further restric- 
tions of manufacturing operations, they decided to throw 
a large portion of their production on the foreign markets. 





It will subsequently be shown how successful’'they have 
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been in this direction. It will, of course, not be imagined 
that exporters have disembarrassed themselves of large 
quantities of goods without making considerable sacri- 
fices. But if they have received little profit on some of 
the transactions, and in numerous cases no return what- 
ever, they have the satisfaction of knowing that they 
have been able to find buyers without again reducing the 
output, and at the same time have largely relieved the 
home market of the burden of extensive stocks, and thus 
prepared the way for an improvement in the conditions 
of trade. The following figures indicate the exports and 
imports of iron and steel during the past five years :— 


Exports. Tons. 


1901 ... 2,347,241 
1900 . 1,548,558 
1899 ... 1,509,887 
1898 ... 1,626,130 
1897 . 1,392,953 
Imports. Tons. 
1901 400,657 
1900 983,112 
1899 839,839 
1898 523,808 
1897 564,745 


It will be seen from the above statement that the 
surplus of exports over imports, which declined during 
1899 and 1900, suddenly rose to the formidable total of 
1,946,584 tons in 1901. The increase in the surplus, it 
should be noted, became greater in each succeeding 
quarter, the last three months of the year being a period 
of unparalleled forced activity in the export trade. It has 
already been stated that sacrifices have been rendered 
necessary in order to dispose of the large quantities sent 
to other countries, and it may now be interesting to 
ascertain the financial results of these transactions as 
compared with preceding years. The appended state- 
ment shows the value of the exports in round figures :— 


Value of Exports. 


£ 
1901... 30,000,000 
1900... 24,000,000 
1899... 21,000,000 
1898... 18,000,000 
1897... 16,000,000 


A comparison of the tonnage with the value during 
some of the years under consideration ieads to the dis- 
closure of interesting facts. For instance, the amount 
of the exports considerably declined in 1899 and 1900 as 
compared with 1898, whereas the value actually increased 
from £18,000,000 in the latter year to £21,000,000 in 1899, 
and £24,000,000 in 1900. If the question for 1901 is con- 
sidered from the standpoint of the surplus of exports over 
imports (1,946,584 tons), it will be obvious that a further 
large advance took place in the value, but this increase is 
out of all proportion to the enormous augmentation in 
the tonnage. In fact, the value of the surplus amounted to 
£13,000,000 in 1897, £14,500,000 in 1898, £16,000,000 in 
1899, £17,000,000 in 1900, and £26,000,000 in 1901, whilst 
the surplus quantities were respectively 828,208 tons, 
1,102,322 tons, 670,048 tons, 565,446 tons, and 1,946,584 
tons. A brief calculation shows that whereas the tonnage 
of the export surplus in 1901 increased by 244 per cent. 
as compared with the previous year, the value of the 
surplus only advanced to the extent of 53 per cent. as 
against 1900. This is truly disposing of output at a 
sacrifice, and one can no longer be astonished at the 
severity of German competition in recent months. Per- 
haps even greater surprise will be manifested on the 
publication of the balance sheets of the Teutonic com- 
panies for the past year. A few figures may be given 
relating to some of the principal items of the exports and 
imports during the past two years, as shown in tons in 
the undernoted table :— 


Imports in Exports in 





1901. 1900. 1901. 1900. 

Pigiron... .... ... 267,503 ... 726,712 . 150,448 ... 
Angle and tee iron Gra 3. 2 342,447 ... 215 
Fish-plates ... 40... 228 ... ... 36,450 ... 
Rails... 545... 343... ... 180,978 ... 
Bar iron 22,499 ... 37,809 ... ... 329,513 
ee L066... 2778 ... ... BL716 
Plates and sheets 2,097 ... 3,629 . 255,627 63 
Iron wire... ... ees ©: Eee 154,285 07 
Railway axles O36... Baod........ 49,286 5, 875 

ee | 48,377 756 
Heavy iron goods 11,250... 17,248 ... ... 104,501 ... 104,378 
Polished iron goods a7... GIG ..;. 2 57,547 ... 40,686 


As will be obvious from the table, the imports of pig 
iron declined by 459,209 tons, whereas a large increase 
took place in the exports of pig iron, angle and tee iron, 
rails, bar iron, blooms, &c., plates and sheets, and iron 
wire. There must still be heavy stocks of crude iron in 
Germany, because the production reached a total of 
7,785,887 tons as against 8,520,540 tons in 1900, and in 
consequence of many of the puddling works and rolling 
mills having refused to accept delivery of supplies in 
accordance with their engagements with the Rhenish- 
Westphalian pig iron syndicate. This refusal has revealed 
an interesting insight as to the reliance placed by con- 
sumers in producers during the high period of prosperity, 
and as to the influence exercised by the syndicate over 
its customers. When the rolling-mill owners in Rhenish 
Westphalia met in March, 1900, it is said that a repre- 
sentative of the crude iron syndicate attended, and 
explained that the demand for pig iron supplied through 
the syndicate already amounted to 40 per cent. in excess 
of the estimated production for the whole of 1901, and 
that those who did not conclude contracts for the whole 
of that year would be debarred from receiving any pig 
iron. Believing this statement to be true, contracts for 
the year were entered into instead of for six months. 
When, however, the reaction in trade commenced at the 
beginning of last year, the rolling-mill owners found 
themselves in the peculiar position of having bought 
forward for a long time at high prices which left no profit 
on their own productions, and in many cases resulted in 





aloss. Eventually they declined to accept delivery, and 
instituted proceedings in the law courts in order that the 
contracts might be declared to be invalid on the alleged 
ground that the syndicate had designedly deceived them, 
and that it had sold iron, especially for abroad, on the 
basis of shorter contracts. Various actions of this kind 
are now pending, but two have already been decided 
against puddling works and rolling mills, the Court 
holding that it was not proved that any premeditated 
deception had been shown, and that the works were 
bound by their contracts to accept the agreed quantity of 
pig iron. 

It will not be a matter for surprise to learn that, in view 
of the insistence upon the fulfilment of the contracts at 
high prices for the whole year in the face of extreme 
commercial depression, the owners of puddling and rolling 
mill works have considered the question of forming an 
association for the purpose of purchasing the iron 
required by all of its members. The organisation, which 
is entitled the Roheisen Einkaufs Vereinigung, has just 
been constituted, with headquarters at Dusseldorf, with 
a membership already numbering nearly thirty works. 
It proposes to purchase crude iron either at home or 
abroad ; but when the inland offers—especially those of 
the syndicate—are not acceptable, the council of the 
association will cover the demand outside Germany, with 
the consent of a general meeting of its members, Swedish 
and Styrian charcoal iron being left entirely out of con- 
sideration. Each member has one vote for an annual 
consumption up to 5000 tons, a second vote for any 
quantity up to 10,000 tons, a third up to 15,000 tons, and 
a fourth up to 20,000 tons per annum ; but in no case will 
more than five votes be allowed to any one works. The 
purchases will be effected quarterly, and each member 
has to intimate his requirements for that period. The 
Council then convenes a meeting and places before it the 
prices obtained from the blast furnaces and the total 
demand on the part of the members, and the meeting 
authorises the Council to act. In the event of the crude 
iron required by members falling in price during the 
quarter, they have no claim for compensation, but if iron 
has to be bought from non-syndicated works or from 
abroad at a higher price than had been contemplated, the 
difference is charged to those firms which receive these 
particular deliveries. The cost of working the association 
is charged to the members in proportion to the quantity 
of iron obtained through the organisation. Any contra- 
vention of the rules is punished by a fine of 20s., and 
each member has to deposit £250 for each vote in order 
to ensure the payment of fines and differences and to 
meet the working expenses. The future development of 
the association will be interesting to watch in view of the 
firm attitude manifested by the crude iron syndicate in 
the past. It may be that the former will obtain better 
terms from the syndicate, but this, doubtless, depends 
upon the price at which foreign pig iron can be delivered 
at the places of consumption in Germany. 








THE RUSSIAN NAVY IN 1901. 





Durie 1901 there have been laid down by Russia one 
battleship—Slava; one other, unnamed; four protected 
cruisers—Kagul, Otchakoff, Oleg, and one unnamed; 
four Noviks—Kalgoula, Olmaz, Jenitchug, and Izumrud; 
five 250-ton destroyers; five 150-ton torpedo boats, and 
a sea-going collier of 7200 tons—Kamstchkatcha. Abroad 
there have been ordered one Novik, at Schichau’s Dan- 
zig, and a 12,000-ton engineering school transport, Okean, 
at Kiel. Plans have been prepared for five new battle- 
ships of 20-knot speed, and five destroyers of 30 knots. 
Three Borodino class battleships have been launched— 
Borodino and Alexander III. in Russia; Tsare- 
vitch in France. Other launches are:—Bogatyr at 
Stettin, the Boyarin at Copenhagen, three destroyers 
—two of them in France—four torpedo boats, and 
one small gunboat for the Caspian. Trials have been 
run with the Retvisan—in the United States—18-8 knots 
being secured, 0°8 in excess of contract. At home, 
Pobieda, 18°5 knots—0°5 in excess of contract, without 
the armour on—Diana, and Pallada. Also Askold and 
Novik—in Germany—and the destroyers Gagara, Woron, 
Philin, Sowa, Forel, Sterliad, Oseteyr, Lossos, Kephal, 
Yastreb, Nyrok, Pavlin, Pelikan, Phasan, and Albatross— 
total 15. Some torpedo boats and submarines have 
also done trials. 

All the fifteen destroyers are in commission or wait- 
ing for it; the Retvisan and Wariag have also been 
taken into the service from Cramp’s, at Philadelphia. 
— of general work at the home yards are as fol- 
ows :— 

New Admiralty.——Launched Borodino. Laid down 
Slava, Kamskatcha, and a cruiser of the Bogatyr type. 
Building Boutakoff. 

Galernii Ostrov.—Work upon Diana and Aurora. 
Building Orel, battleship. 

Baltic Works.—Launched Alexander III. Laid down 
Almaz. Building Suvaroff. 

Nevsky.—Laid down Jemtchug and Izumrud. 

Kronstadt.—Reconstruction of Minin—for training ship 
duties—and Pamiat Azova, cruiser. Completion of 


Peresviet. Completion work on Osliabia and Pobieda, 
Pallada, Diana, and Aurora. All these ships on trials 
also. 


Nikolaieff—Laid down Kalgoula—Novik type; un- 
named battleship of 12,000 tons odd—sister to Kniaz 
Potemkin, Tavritchesky ; Kagul—cruiser. 

Sevastopol. — Laid down and building Otchakoff— 
cruiser. Completion and trials of Kniaz Potemkin, 
Tavritchesky. General refit of Black Sea fleet, and 
re-boilering with Bellevilles of the old battleship 
Ekaterina II. 

A certain number of disasters have marked the year. 
The Peresviet has been ashore, but was got off unhurt. 
A big fire destroyed the cruiser Vitiaz, building at 





Galernii Ostrov, and damaged the Aurora, of the Pallada 
class. It may be of interest to note that Vitiaz seems a 
singularly unlucky ship name in the Russian navy. By 
some curious coincidence every Vitiaz has come to a 
sudden end, the predecessor of the ship burned at 
Galernii having been lost with most of her crew off 
Vladivostock some five or six years ago. 

It is impossible to give any trustworthy information 
concerning Russian submarines. A large number are 
undoubtedly built or building, and one seems to be of 
very large dimensions—perhaps an attempt to evolve a 
sea-going submarine. It can, however, be only an ex. 
perimental vessel. As an instance of the mystery 
attending Russian submarine construction, we may draw 
attention to the fact that while All the World’s Fighting 
Ships states “ fifty building or to be built,” the Naval 
Annual gives none at all, The truth probably lies in a 
mean between these two extremes, and the fifty can be 
nothing but a vague “projection.” Since, however, it 
has yet to be demonstrated that the submarine is of any 
more practical utility than the Brennan torpedo or 
observation mines—if as much—the matter is, perhaps, 
of rather academical interest as yet. Alexander the 
Great seems to have been the first person to interest 
himself in submarine navigation. That was a good two 
thousand years ago. Russia has not been “at it” ever 
since then, it is true, but her interest in the matter seems 
to have begun in the days of Catherine the Second—say 
a good hundred and fifty odd years ago, and in the last 
fifty years countless submarines have been experimentally 
constructed on the Neva. The importance of present 
work depends therefore on the question whether it is 
definite or merely experimental construction. The 
Russian 80-knot boat that can stay five days under 
water—vague accounts of which appeared in some of 
our daily contemporaries a few months ago-—is probably 
of the same type as the sea serpent and the big goose- 
berry. 

In personnel great increases are being made in the 
Russian navy, and a markedly increased attention to 
gunnery is reported. It is stated that the Barr and 
Stroud apparatus has been adopted this year; but whether 
this is the range-finder or the transmitter, or both, is not 
very clear. 

The naval mancuvres were dealt with in Tur 
ENGINEER in the autumn of last year, and need not be 
recapitulated here. 

The bulk of the Russian fleet is in the Far East, the 
Peresviet, Gromovoi, and Variak being the latest recruits. 
It is officially stated that the Sissoi Veliky, Dmitri 
Donskoi, and Vladimir Monomach will come home this 
spring, to be replaced by the Ratvisan, Askold, and 
Bogatyr. The Bayan will replace the Rurik later on in 
the present year. 








THE TORPEDO ACCIDENT ON BOARD THE 
FRENCH BATTLESHIP JAUREGUIBERRY. 


QuITE recently we made reference to the explosion of an air 
chamber in a torpedo on board the French battleship St. 
Louis. There has now been a second accident of the same 
nature on board the battleship Jauréguiberry. As accidents 
of this sort are almost unknown in our service—the only 
thing of the kind being a case in which a torpedo hit a rock 
—some details of the latest French mishap may be of con- 
siderable interest. 

The accident took place on January 22nd, and resulted in 
the wounding of four men—one of them mortally. The 
following particulars are gleaned from the evidence tendered 
at the inquest on this unfortunate sailor. 

The ship was about to exercise torpedoes and the crew of 
four were about the tube—an 18in. one. The reservoirs of 
these are usually charged to 90 atmospheres, but before 
acceptance have to undergo a test up to 130 atmospheres or 
more. In this particular case, however, the torpedo was 
charged at 80 atmospheres only at the moment of explosion. 
It was apparently being charged ut the time. It burst with- 
out the slightest warning, fracturing both thighs of the 
torpedo artificer, who was standing nearest it, and giving him 
a violent concussion, from the combined effect of which he 
died. The other three men further away were chiefly 
injured by being hurled on deck through the shock and rush 
of air. 

The explanation of the disaster given at the inquest was 
briefly as follows :—The torpedo thus charged ‘‘ was exceed- 
ingly fragile, owing to the immense pressure upon the 
interior of the air chamber,” and that no torpedo in the 
French service when in this condition can be relied upon to 
stand a shock on the reservoir or its parts. By accident, or 
carelessness, this particular one was struck, the wall 
ruptured, and the explosion then ensued. Attention was 
drawn to a previous accident of a precisely similar nature on 
board the same ship. This was some years ago, and with a 
submerged tube. The torpedo in leaving the tube exploded, 
breaking the bar. So far as can be gathered from the some 
what conflicting reports that were current, this accident was 
attributed to the bar grazing the side of the air chamber. 
Last year’s explosion in the St. Louis was attributed to a 
graze from the spoon—practically the same thing. 

These three accidents give the impression that French 
torpedoes are exceedingly delicate things to handle. Like 
ours, they are of the Whitehead pattern. Most, or all, are 
made at the Government factory at Toulon. This burst tor- 
pedo compares with ours as follows :— 


Service British 18in. French lsin. 


Name.. . R.G.F. Mark V. 45 cm 

Diameter .. 18in. 17-72in. 

Length 16ft. 74in. 16ft. 5in. 
eed 31 knots, 29-5 knots 


Feel (guncotton) 175 Ib. «ss 

There are, unfortunately, no data as to the difference in 
weights, but it will be noted that the French weapon, 
though slightly the smaller, carries a considerably heavier 
charge in the warhead. The impression is that weight and 
strength are reduced elsewhere in order to allow of this. 
We used to be partial to an 18in. Mark II. Fiume, of 16ft. 
Thin. long, that carried a 200 lb. charge, but it was discarded 
in favour of the R.G.F. Marks III., 1V., and V. Mark V. 
R.G.F. is a specially strong torpedo, entirely constructed 
of steel. No accidents have ever happened with it, and it 
requires no special care in the handling. 
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PLATE SPRINGS. 


Tux ordinary formule for the strength of plate springs 
are not at all satisfactory, because they have been 
obtained from the consideration of springs of a type 
which is never made. 

It is assumed that only the top plate extends to the 
point of application of the load at the end, and that the 
ends of the other plates are pitched equally between this 
joint and the centre of the spring; it is also assumed 
that all the plates are bent to the same radius, in which 
case they would not touch at the centre, and that, when 
the spring is deflected by the application of the load, the 
distance between the plates at the centre alters—or, in 
other words, that the total depth of the spring at the 
centre varies with the load which acts upon it. 

Now, anyone who has had any practical experience 
with plate springs knows that none of these conditions 
are fulfilled by springs as usually made, as at least two— 
and often more—plates extend to beyond the point of 
application of the load at the end ; the plates are bent so 
as to have the same centre of curvature, so as to lie evenly 





upon each other; and the strap holds the plates so firmly 
together at the centre that no relative vertical movement 
of the plates is possible. 
The writer has lately made an extensive investigation 
of plate springs as actually made, and ventures to submit | 
the results of his analysis in the hope that they may be | 
found useful to those responsible for the design of such | 


springs. The mathematical work, which is tedious and | 


rather difficult, will not be included, but the results will | 


be easily understood, while the accompanying table will 
allow of their being practically applied with but little 
expenditure of time and trouble. : 

The best proportions of these springs are found to be | 
as shown in Fig. 1. The length of the overhang of the | 
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Fig |. Plate springs. 





first (bottom) plate being taken as unity, that of the 
second should be 0°67, the third 0°63, and the others 
equal to each other and to 0°6 of the first. 

Strictly speaking, these last should not be equal, but 
should gradually decrease from 0°631 for the third over- 
hang to 0°574 for the twenty-seventh, but the variation 
between any two consecutive overhangs is so small that 
it is not worth while in practice to attempt to work to 
such an excessive degree of accuracy. | 

For springs made to the above proportions the follow- | 
ing table will be found to give all the information neces- | 
sary in order to design quickly a spring to carry safely 
any given load. 

The first column, headed n, gives the total number of | 
plates composing the spring. 

The second column, headed p, refers to the number of 
plates which are cut by a section line immediately inside 
the point of application of the end load, such as A B in 
Fig. 1, for which spring p = 3. 

A; is the length of the first or centre overhang in terms 
of /,/ being equal to LL. — m, where L is the half span of 
the spring and m is the half width of the centre strap, as 
shown in the figure. 

A, and A; are the lengths of the second and third over- 
hangs respectively, in terms of J, being, of course, 0°67 
and 0°63 of A). ‘ 

For the remaining overhangs, the distance from the 
end of the third plate to the point of application of the 
load is to be divided into equal parts. 

The column headed “Relative Strengths” gives the 
strength of each of the springs in terms of the strength 
of a simple cantilever. 

The column headed “ Actual Strengths” is to be used 
for determining the load which may be safely applied to 
a spring for the given values of m and p. 

The safe load in tons—on each end of the spring, so 
that the total safe load will be twice this—is found by 
multiplying the figure in the “ Actual Strength” column, 
which corresponds to the given values of m and p, by 


be : 
7 é where b is the breadth of the plate in inches, ¢ the 


thickness in sixteenths of an inch, and / has the value 
given above. 

As an example, what is the total safe load on a spring 
composed of eighteen plates 4in. wide by ,‘;in. thick, the 
half span being 30in., and the half width of the centre 
strap 2in., while p = 4? 

We have / = 30 — 2 = 28, and on reference to the 
table we find in the actual strength column, opposite 
n = 18, p = 4, the figure 0°283, so that the total safe 
load on the spring is 

4 x 92 x 0°283 
28 

The case which most often occurs in practice is to find 
the number of plates of a given section necessary to carry 
a given load on a known span. 

Thus let L = 2lin., m = 2in., so that 1 = 19, also let | 
b = 4} and t = 10, while the load (2 W) to be carried is | 
8 tons, or 4 tons on each end. 

The figure to look for in the actual strength column is 

4 Wil 4x 19 
evi , pe 

dently sae i510 


xX 2 = 6°55 tons. 





= 0:169, and on referring 


to the table it is at once seen that ten plates with p= 4 
is the most suitable proportion. 

The length of the first overhang is 19 x 0°213 = 4in., 
the second = 19 x 0°143 = 2}}in., and the third = 
19 X 0°184 = 2,%in. The remaining length [19 — (4 
+ 21} + 2,%) = 9}] is to be divided by the remaining 
number of overhangs, which is evidently n — p — 2, or 
in this case 10 — 4 — 2 = 4, so that each is equal to 
2,‘;in., and the spring is as shown in Fig. 2. 
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Fig 2. Plate springs. 
The springs shown in the figures have straight plates, 


but it will be understood that the table applies equally to 
springs having curved plates. 
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oe Ee Ay Ay A3- | strength. | strength. 
1 {1{ 1-000 | 0 0 | 1-00 | 0.028 
| 1| 0-600 | 0-400 | 0 | 1-67 | 0.039 
3 | 1!) 0-435 | 0-201 | 0-274 | 2.30 | 0-054 
fi 1| 0-845 0-231 0-217 2-99 0-068 
2) 0-435 0-291 0-274 | 3-14 | 0-074 
- (| 1) 0-286 | 0-192 | 0-180 | 3-50 | 0.082 
vt 2 0-345 0-231 0-217 3-73 | 0-087 
6 {| 1| 0-244 0-163 0-154 4-10 0-096 
71) 2) 0.286 0-192 0-180 4-33 | 0-101 
| 
fi, 1) 0-218 0-143 0-134 4-70 | 0-110 
743! 2] 0.244 0-163 0-154 4-94 0-116 
ae 0-286 0-192 0-180 5-17 0-121 
(1) 0-189 | o-ta7 | 0.119 | 5-30 | ons 
gj| 2) 0.213 0-143 0-134 5-54 | 0-130 
(| 3| 0.244 | 0.163 | 0-154 5-77 | (0-135 
| 
(1) 0-169 0-113 | 0-106 5-90 | 0-138 
9/)| 2) 0-189 0-127 | 0-119 6-14 | 0-144 
(| 3! 0.213 0-143 0-134 6-38 | 0-150 
1| 0-154 0-103 0-097 6-50 0-152 
10 1, 2! 0-169 0-113 0-106 6-74 0-158 
1} 3, 0-189 0-127 0-119 6-99 0-164 
4} 0-213 0-143 0-134 7-22 0-169 
1| 0-141 0-094 0-089 7-10 0-166 
= }\ 2! 0.154 0-103 0-097 7-34 0-172 
|| 3| 9-169 0-113 0-106 7-59 0-178 
4) 0-189 0-127 0-119 7-83 0-183 
(1) 0-130 | 0-087 0-082 | 7-70 0-180 
| 2} 0-141 | 0-094 0-089 7-95 0-186 
24) 3) 0-154 0-103 0-097 8-19 0-192 
4} 0-169 0-113 0-106 8-43 0-198 
5| 0-189 0-127 0-119 8-67 0-203 
( 1| 0-120 | 0-080 0-076 8-30 0-194 
|, 2| 0-130 | 0-087 0-082 8-55 0-200 
134] 3] 0-141 0-094 0-089 8-80 0-206 
| 4] 0-154 0-103 0-097 9-03 0-212 
| 5 | 0-169 | 0-118 0-106 9.28 0-217 
| 
fr 1] 0-112 | 0-075 0-071 8-90 0-209 
| 2| 0-120 0-080 0-076 | 9-15 0-214 
‘ 3| 0-130 0-087 0-082 9-41 0-220 
\| 4] 0-141 0-094 0-089 9-66 0-226 
| 5| 0-154 0-103 0-097 9-88 0-232 
6} 0-169 0-113 0-106 | 10-12 0-237 
f/ 1} 0-105 | 0-070 0-066 9-50 0-5 
| 2} 0-112 0-075 0-071 9-75 0! 
- 5 | 0-120 0-080 0-076 | 10-01 0-2: 
agi 4 0-130 0-087 0-082 10-26 0-2 
| 5| 0-141 0-094 0-089 | 10-51 i 
6| 0-154 0-103 0-097 | 10-72 0-251 
1| 0.099 0-066 0-062 | 10-10 0-237 
| 2| 0.105 | 0-070 | 0-066 | 10-36 0-243 
wed) 3| o-12 0-075 0-071 | 10-61 0-249 
4| 0-120 | 0-080 0-076 | 10-86 0-254 
| 5| 0.130 0-087 0-082 | 11-12 0-261 
} @| 0-141 0-094 0-089 | 11-36 0-266 
1| 0.093 0-063 0-059 | 10-70 0-251 
2| 0-099 0-066 0-062 | 10.96 0-257 
iJ) 3} 0-105 0-070 0-066 | 11-21 0-263 
‘ 4| 0-112 0-075 0-071 | 11-46 0-269 
| 5 | .0-120 0-080 0-076 | 11-72 0-275 
6| 0-130 0-087 0-082 | 11-97 0-281 
| 
1| 0-088 0-059 0-056 | 11-30 0-265 
2} 0.093 0-063 0-059 | 11-56 0-271 
- 3/ 0-099 | 0-066 0-062 | 11-81 0-277 
4| 0-105 | 0-070 0-066 | 12-07 0-283 
| 5} 0-112 0-075 0-071 | 12-32 0-289 
6| 0-120 | 0-080 0-076 | 12-57 0-295 
1/ 0-084 0-056 0-053 | 11-90 0-279 
| 2} 0-088 | 0.059 | 0.056 | 12-16 0-285 
19} 3) 0-093 0-063 0-059 | 12-42 0-291 
’ 4} 4] 0-099 0-066 0-062 | 12-67 0-297 
| 5 | 0-105 0-070 0-066 | 12-92 0-303 
| | 0-112 0-075 0-071 | 13-17 0-309 
| 1| 0-080 0-054 0-050 | 12-50 0-293 
| 2| 0-084 0-056 0-053 | 12-76 0-299 
29 J, 3| 0-088 0-059 0-056 | 13-02 0-305 
| 4| 0-093 0-063 0-059 | 13-27 0-311 
5! 0-099 0-066 0-062 | 13-53 0-317 
6) 0-105 0-070 0-066 | 13-78 0-323 
| 1| 0-076 | 0-051 | 0-048 | 13-10 0-307 
{, 2} 0.080 | 0-054 0-050 | 13-36 0-313 
a1 3} 0-084 0-056 0-053 | 13-62 0-319 
| 4] 0-088 0-059 0-056 | 13-88 0-325 
(| 5| 0-098 0-063 0-059 | 14-13 0-331 
6 | 0.099 0-066 0-(62 | 14-38 0-337 


























| | Relative | Actual 

vi fl | te | Seeks me strength. | strength. 
1| 0-073 | 0-049 | 0-046 | 13-70 0-321 
(| 2! 0.076 | 0-051 | 0-048 | 13-96 0-327 
gy .| 3| 0-080 | 0-054 | 0-050 | 14-22 0-333 
4| 0-084 | 0-056 | 0-053 | 14-48 0-339 
| 5| 0-088 0-059 0-056 | 14-74 0-345 
6| 0-093 0-063 0-059 14-99 0-351 

| 

4 0-070 | 0-047 | ‘0-044 | 14-30 0-335 
(| 2} 0-073 | 0-049 | 0-046 | 14-56 | 0-341 
23 3} 0-076 | 0-051 | 0-048 | 14-82 0-347 
‘| 4] 0-080 | 0-054 | 0-050 | 15-08 0-353 
(| 5] 0-084 | 0-056 | 0-053 | 15-34 0-360 
6| 0-088 | 0-059 | 0-056 | 15-59 0-365 
| 1} 0-067 | 0-045 | 0-042 | 14-90 0-349 
(| 2| 0-070 | 0-047 | 0-044 | 15 16 0-355 
a4 .| 3| 0-073 | 0-049 | 0-046 15-43 0-362 
‘| 4] 0-076 | 0-051 0-048 | 15-69 0-368 
(| 5| 9-080 | 0-054 | 0-050 | 15-94 0-374 
6 | 0-084 | 0-056 | 0-053 | 16-20 0-380 


| 
| 





THE TESTING OF RAILWAY BRIDGES. 





Ir appears perfectly reasonable to test railway bridges 
both before opening and also periodically while in use. 
Many other appliances and structures, mechanical, civil, 
and military, are wisely subjected to opening and periodic 
tests of some kind or other, and the owner or user. of 
most of these appliances and structures would certainly 
be held liable to blame, and most severe penalties, if this 
testing was not regularly attended to. In naval and 
marine constructions the same principle of first and 
periodic testing has always held good; cables, anchors, 
and stays should never be left for indefinite periods 
without an efficient test. Guns and implements of war, 
shells, fuses, and rockets, should by all means be tested 
occasionally but regularly in some way or other. 
Owners of steam boilers, of cranes, of chains, in fact of 
every description of mechanical appliance, are obliged to 
make the same periodic tests, and, therefore, it appears 
that something of the same principle of testing at 
intervals, and, of course, at first, should be applied to 
ordinary railway bridges, and there appears to be nothing 
useless or illogical in thus carrying out the tests. The 
difficulty enters into the question when it has to be 
considered what kind of tests are to be made. 

The attitude of many of the American engineers, who 
state that preliminary and periodic tests are of no use, 
does not appear to be at all satisfactory. The work done 
in the testing of bridges by many other engineers, not 
American, who do nothing more than take the deflection 
under moving loads, appears almost as unsatisfactory. 
The first does not take the deflection because he cannot 
see the utility of doing so; the second takes the deflec- 
tion periodically, because he thinks something should be 
done, but does not quite know what. 

It appears necessary to consider the purpose of the 
preliminary and periodic testing. Undoubtedly the 
intention is to ascertain whether at first the structure is 
strong enough to carry the load; and, secondly, whether 
periodically the bridge is found to be in any worse 
condition, or is less able to carry the load than it 
was at first. The mere ascertaining of the deflection 
under moving loads, however carefully and elaborately 
done, will not solve either of these questions, any more 
than the testing of an anchor-cable or other chain with a 
20-ton load will prove the chain to have a specified 
breaking strength of 30 tons. In fact, the latter test 
does not prove that under the next test of 20 tons the 
chain will not fail; but the mechanical engineer will 
certainly feel easier about the matter, and if he supple- 
ments the test by a careful inspection of the chain link 
by link he knows that he has done all that he can. 

To abandon the first and periodical testing altogether 
because such tests do not prove all that could be desired 
is surely illogical and wrong. To give to such tests an 
exaggerated importance is equally absurd and irrational. 

A bridge-structure is usually a more or less complex 
combination, and probably in all such structures there is 
one weak place that is the measure of the efficiency of 
the girderwork. To find any such point should be the 
anxiety of the railway engineer, and the mere ascertain- 
ment of the comparative deflection will not solve the 
difficulty. Whether the defiection tests are taken or not, 
there must certainly be the examination of the design 
and calculations by an efficient expert. In the first case, 
in building there must be a no less complete examination 
of the material and workmanship by another expert; 
and, in the second case, in maintenance there must be an 
equally rigorous examination of all the parts, joints, 
covers, rivets, pins, bearings, straight lines, and stiffeners 
by a third expert. 

A bridge may have a certain known and recorded 
deflection when first tested, and a much greater deflec- 
tion at the next periodic test, without at all proving that 
there is anything more wrong with the structure at the 
last testing than there was at the first. But the ascer- 
tainment of the last deflection may have a very useful 
effect if the engineer follow it up by finding the cause, 
whether it be in the easing of the joints, the bending of 
struts or compression members, or the bending or im- 
perfect alignment of other parts. A careful inspection of 
all the different plates, bars, joints, covers, &c. &c., should 
be made simultaneously with the ascertainment of the 
deflection, and this goes almost without saying. 

Some railway engineers are not content with only 
taking the deflection at the time of testing, but by most 
ingenious appliances succeed to a certain extent in find- 
ing the actual stresses in ties, struts, &c., during the 
passing of the moving load. This, although a very great 
aid in solving the question of efficiency, by no means 
decides the matter, since, although a member is carrying 
a certain stress, it by no means follows that the said mem- 
ber is strong enough to carry the loading indefinitely, or, 
what is still more to the point, that the connections at 
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the ends of the member are of sufficient strength. Such 
tests of actual stress in parts may, however, be of the 
very utmost use in showing that all the parts of the 
structure, the ties and the struts, the flanges and the 
bracings, are taking their proportionate share of the entire 
work that the complex structure has to perform. Such 
tests should also prove definitely whether one set of mem- 
bers are doing more work or less work than they are 
intended to do, and in the case of a fault of this descrip- 
tion they should lead the maintenance engineer to find 
out the reason for such unequal distribution of load. 

Some engineers argue that, as certain defective struc- 
tures have actually failed under the test load, it has 
become impossible to omit the formality of the test load. 
Other engineers argue against this that it would not be 
possible that a structure so defective as to fail under the 
first load would pass the examination of a competent 
engineer, and others, again, say that it is well known that 
a defective structure may pass the proof load, and yet 
fail shortly afterwards. 

There is no doubt whatever that truth lies with all these 
arguments for and against test loads, and that the error 
occurs in each trying to prove too much from the 
premises. It is quite admissible that the test load does 
not prove the strength of the structure for following loads, 
and it is equally granted that a competent engineer 
would probably quickly find the weak point in the struc- 
ture from the detail drawings and calculations; but is it 
not equally true that in the failed girder the test load 
accomplished what the designer either did not find out, 
or had the courage to do—that is, to condemn the 
design even when it was built? In anything that 
involves the lives of many people, and the expenditure 
of much money, should not all the means possible be 
used to minimise the risk; and even if one source of 
information fails to prove the case sufficiently definitely, 
is that any reason why such evidence should not be 
taken at all? With corroborative evidence, a weak 
witness is sometimes of very great use. 

Some engineers think that the practice of testing by 
test loads arose from the ancient idea which existed 
before modern bridge calculations were invented, that if 
you put a double load on a structure and it did not ex- 
hibit then any signs of failure, then the structure was 
secure. The test load is thus looked upon as a relic of 
antique barbarism, still prevailing only through the force of 
habit and the inertia of Government departments, and as 
not being worthy of a scientific profession. 

This, however, rather begs the question, since it is no 
proof that a method is wrong simply because it is 
antique, and, in fact, many very old ideas of prehistoric 
antiquity are as perfectly true to-day as they ever were. 
The same argument would hold good with regard to the 
testing of a rope or a chain, and in these cases no one 
would think of advancing it. 

Other engineers say that as the case is one of deduc- 
tion only, the same results could be obtained by the use 
of any known load moving over the bridge, and that the 
test load need not necessarily be a heavy one. This is 
probably quite correct in the reasoning, but the light load 
would not satisfy the perhaps unexplainable desire of 
normal men to “prove the cooking by the eating.” 
No amount of theory or book formula will satisfy the 
usual intellect that a certain food is palatable, and no 
amount of reasoning from the effects of light loading will 
thoroughly satisfy the general public that the structure 
will support a far greater load. 

The chief danger in testing by test loads, both at first 
and periodically, appears to be the placing of too great 
faith in such tests. It is quite true that in themselves | 
such tests are comparatively useless and would become | 
a formality only, and that any useless formality is mis- 
leading, and therefore wrong, and may be very liable to 
be misconstrued. 

The real desideratum is that the actual distribution of 
stresses in a complex structure should be ascertained, 
and although this can be done to a certain extent by 
extensometers, yet the method is far from being 
thoroughly satisfactory. 

It should not be forgotten that in the case of very 
large bridges the test load is very small when compared 
with the dead load ; in fact, only 5 per cent. in the case 
of the Forth Bridge, so that the structure is stressed and 
deflected to a certain and, perhaps, large extent before 
the test load comes upon the bridge. 

Theodore Cooper, the eminent bridge engineer of 

America, says: “The taking of deflections of a bridge, 
and especially an old bridge, which has been over- 
loaded perhaps thousands of times for the purpose of 
determining its reliability for further service, is such an | 
absurdity that I am surprised when I see it mentioned 
at the present day. In my opinion it is a criminal 
absurdity, for it is frequently giving a certificate of safety 
to the public which is absolutely false.” If this test 
ing by moving loads is the sole test applied, the above 
words must be accepted as being perfectly correct; but 
itis easy to see that the argument could be made to 
prove too much, that is, the uselessness of making any 
tests of any appliance or structure whatever. 
__ The system of test loads should certainly be continued 
if for no other purpose than to satisfy, not to guarantee 
the safety of, the travelling public and the railway staff, 
who undoubtedly feel entitled to some such test. The 
small deflections observed give some rough indication 
of the rigidity and state of riveting, &c., of the joints, and 
of the stability of the whole structure. No engineer 
who is a specialist in the construction of metallic bridges 
will pretend to deduce from the results furnished by the 
deflection tests the effective conditions of stability and 
safety, conditions that can only be arrived at from the 
calculations of the structure, the tests of the materials, 
and from a minute inspection of the behaviour of the 
joints, &c., under moving loads. 

The International Railway Congress of Paris in 1890 
considered this matter, and it was found that most of the 
railway administrations subjected their bridges to initial | 
and periodical tests, the latter occurring every three or | 
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five years. Some of the administrations were satisfied 
with the initial tests, and, in fact, in most of these cases 
such tests were prescribed by their respective Govern- 
ments. Many of the authorities from the United States 
of America refused to admit the need of either initial or 
periodical testing. 

Most of the administrations used several methods 
simultaneously for taking the deflections under test loads. 
Of sixty different authorities twenty-four used strips of 
wood fixed to the bridge and to the ground, twenty-five 
used a fixed telescope, the line of vision being directed to 
a staff, which is displaced as the deflection occurs ; 
twenty-five use deflection metres of different well-known 
makers, such as the Boramier and Dupuy, the Garnier, 
the Rebut, the Pfeuffer, the Askenasi, the Damasio, the 
Chielu, the Frankel-Seuner, &c.; while eleven use such 
well-known apparatus as the Frankel, Bianchedi, Manet- 
Rabut, Klopsch, Castigliano, &c., for measuring directly 
the tensile strains in the various members. 

There are several methods in use for measuring 
deflections in general, and it is found that the simplest 
methods are generally the best. The only method that 
can be applicable universally is the use of a graduated 
staff fixed to the bridge, the deflections being measured 
upon such staff by means of a telescope. The detail 
of chief importance is not so much to ascertain the 
deflection of the centre of the bridge as to measure the 
movement in relation to a straight line connecting 
two points of the structure over the supports. It is 
not correct to specify that the deflection shall not be 
more than a certain proportion of the span, a proportion 
that will vary in every case with the type of construc- 
tion of the bridge, but it would be far more practicable 
to prescribe that the deflection shall not differ from the 
theoretical calculated deflection by more than 10 or 15 
per cent. 

It is not necessary to provide that the test load shall 
remain on the bridge for any fixed length of time, but 
it will be advisable that one test be taken for a standing 
test load, and another test for the test load moving at 
speed. It will also be necessary to note the vibrations 
of the girders as distinguished from the deflections of the 
same structure. 

The following is taken from the “Bulletin” of the 
Congress previously referred to :— 

Information obtained by the reporter, M. Edler von 
Leber, in reply to the question, “ What are the nature 
and the value of the methods adopted by the different 
railway administrations for the initial testing, and for the 
subsequent periodical testing, of metal bridges? ” :— 


South Amerwa— 
The Buenos Ayres Great South- 
ern Railway Company. 


Recording apparatus under the 
bridge. For large bridges, 
staff and telescope with photo- 
graphic recorder, 


Exgland— 


London and South - Western 
Railway. 


Wooden laths. Over water or a 
ravine, a steel wire stretched 
between the ends of the 
girders. 

Apparatus consisting of wooden 
laths with a special slide ora 
telescope and staff. 

Wooden laths. 

Wooden laths for small bridges, 
telescope and staff for large 
bridges. 

Initial tests only and no periodi- 
cal tests. 

Wooden laths under the bridge 
which is covered with loco- 
motives, 

Wooden laths for small bridges, 
telescope and staff for large 


Great Western Railway. 


Great Eastern Railway. 
North British Railway. 


Great Northern Railway. 


Metropolitan District Railway. 


North-Eastern Railway. 


bridges. 
Midland Great Western of Ire- Wooden laths, no _ periodical 
land. tests. 

Wooden laths. The Rabut 


Lancashire and Yorkshire Rail- 
r apparatus is being tried. 
Wooden laths, telescope and 
staff, also special apparatus to 
suit the circumstances, 


way. 
Great Central Railway. 


Australia— 

South Australian Railway. Apparatus consisting of weights 
and stretched wire; the wire 
carries a pencil which traces 
the diagram of distortion on a 
stretched film. 

Multiplying lever apparatus for 
small bridges, telescope and 
staff for large bridges. 


New South Wales Railways. 


Austria— 

Wooden laths for small bridges, 
telescope and staff for large 
bridges. 

Ditto. 

Telescope and staff for primary 

South - Northern, Germany, and periodic tests, 

Junction Railway Company. 

Pfeuffer apparatus, consisting of 


Company. stretched wire and weights ; 
the wire actuates a pointer on 
a graduated arc. 
Emperor Ferdinand Northern Wooden laths for small bridges, 
Railways. telescope and staff for large 
bridges, 
Bavaria— 


Wooden laths, apparatus for 
measuring deflection, or tele- 
scope and staff, according to 
the case, 


Belginm— 

The Rabut recording apparatus 
has been tried. 

Berthelemy’s deflection metre, 
consisting of stretched wire 
and weights. Manet-Rabut 
tension apparatus, 


Belgium Lines. 


Bulgaria— 
Telescope and staff. 


Denmark — 

Wooden laths. Klopsch appa- 
ratus, consisting of stretched 
wire and weights, 






Spain— 
Madrid, Saragossa, and Alicante 
Railway Company. 
Medina, del Campo Zamora, 
and Oreuse- Vigo Railways. 
United States of America-— 
Richmond, Fredericksburgh, and 
Potomac Railroad. 
Pittsburgh and Western Rail- 
way Company. 
Lehigh Valley Railroad Com- 
any. 
New York, New Haven, and 
Hartford Railroad Company. 
Southern Pacific Railway Com- 


pany. 
Illinois Central Railway Com- 
pany. 
France — 
State Railways. 


Northern Railway Company. 


Midi Railway Company. 


Orleans Railway Company. 
Western Railway Company. 


Hungary— 
State Railways. 


British India— 
East Indian Railway Company. 


Italy— 


Southern Railway Company. 


Mediterranean Railway. 


Norwa 4— 


State Railways. 


New Zealand— 
Railways. 


Netherlands— 
State Railways, 
Portugal— 


pany. 


Prussia— 
State Railways. 


Roumania— 
State Railways. 


Russia— 
Ministry of Ways, 


Transcaucasian Railway. 


Moscow-Koursk, Moscow-Nijni- * 


Novgorod, and Mouzon Rail- 
ways, 


Polish Railway. 


Koursk-Kharkov and Sebastopol 
Railways. 
Sercia— 
State Railways, 
Switzerland — 
Schweizerische Centralbahn. 


St. Gothard Railway, 


Royal Portuguese Railway Com- 





Richard Chichi apparatus. 


Telescope and staff. 


No peri. 
odical tests. ite 


They do not test their bridges 
either at first or periodically, 
Wooden laths, ‘i 


Telescope and staff only, 


The bridges are not tested by 
loading at all, they are only 
inspected. 

Recording apparatus consisting 
of stretched wire and weights, 

Telescope and staff only. 


Garnier’s and Boramier and 
Dupuy's deflection meter 
consisting of stretched wire 
and weights. 

Berthelemy’s deflection meter 
consisting of stretched wire 
and weights. Manet-Rabut 
apparatus, 

Rabut deflection recorder, 
Manet-Rabut apparatus, 

Ditto, 

Ditto. 


For small bridges wooden laths, 
For large bridges Sprenger 
telescopes and staffs, 


Primary tests with a simple 
apparatus for tracing the dia- 
gram of deflection. 


Wooden laths, telescope, and 
staff. Apparatus with sliding 
scales and vernier ; Bianchedi 
apparatus and Frankel-Leuner 
recorder. 

Wooden laths, telescope, and 
staff. Klopsch and Bianchedi 
apparatus, and Alb. Castig- 
liano multiplying micrometer, 


Wooden laths, telescope, and 
staff. Apparatus consisting 
of stretched wire and weights. 
Frankel oscillometer, 

Telescope and staff, Recording 

apparatus. 


Instruments for measuring the 
tensile strain in the different 
members, 


Wooden laths. General Dama- 
sio’s apparatus for multiplying 
the deflection on a graduated 
arc. Rabut apparatus for high 
bridges. 


Wooden laths, telescope, and 
staff, depending on the cir- 
cumstances, Various ay 
paratus for measuring de- 
flection. 


Wooden laths for small bridges. 
Frankel recording apparatus, 
Manet tensile apparatus, 


The permanent deflection should 
be < 1 : 5000 of the span. The 
elastic detlection depends on 
the structure. 

Telescope and staff only. 

Wooden laths. Frankel and 
Askenasi apparatus. The 
-more simple Pfeuffer appara- 
tus are preferred. 

Wooden laths, Telescope and 
staff. Graphic pencil appara- 
tus. Manet -Rabut tensile 
apparatus. 

Wooden laths, 
staff, 


telescope and 


Scaffolding ; telescope and staff. 
Frankel’s tensile apparatus, 


Telescopes and staffs with the 
divisions painted in several 
colours, 

Telescopes and staffs. 
recording apparatus, 


Askenasi 








gauge being 3ft. Gin. 


radius. 


petroleum refuse. 
diameter, and the 
1ft. 32in. 


square feet. The boiler is 





in diameter. 


COMPOUND TANK LOCOMOTIVE, INDIAN 
NETHERLANDS RAILWAY, JAVA. 


In our issue of January 3rd last we gave a reproduction 
from a photograph of a compound tank locomotive at work 
on the Indian Netherlands Railway in Java. O 0 
page we give various sectional drawings of this engine. It 
was designed and built by the Siichsischen Maschinen Fabrik 
—formerly Richard Hartmann—of Chemnitz, according to 
general conditions laid down by Mr. B. A. Gratama, chief 
engineer of the line. It is a narrow-gauge locomotive, the 
The locomotive is designed to haul 
loads of 140 tons at 16 miles an hour over lines having long 
stretches of 1 in 200 and with minimum curves of 492ft. 
On the level it takes this load at 25 miles an hour. 
It is fired either with not very good wood or else with 

The high-pressure cylinder is llin. in 
low-pressure 1ft. 4;',in., and the stroke is 
The ratio of volumes is 1 to 2:2. The working 
pressure is 1801b. per squareinch. The total heating surface 
is 423 square feet, 47 square feet being in the fire-box and 
346 square feet being in the tubes. The grate area 1s 9°7 


On the opposite 


3ft. lin. in diameter, and 


8ft. 4gin. between the tube plates. There are 120 tubes 1,yin, 
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ELECTRICITY IN GLASS MANUFACTURE. | 


Ir is significant of the progress now -being-made in the 
application of electrical power to industrial purposes, that ex- 
perimental trials are taking place in Germany with a new form 
of glass furnace, in which electricity replaces gaseous fuel as 
the source of heat. The modern form of regenerative gas 
furnace used in glass making is such an efficient heat 
economiser, that the electric furnace cannot compete with it 
where coal is cheap. But for some varieties of glass manu- 
facture the regenerative gas furnace is not applicable, and in 
many countries and localities of Europe fuel is too costly 
for glass manufacture to be a profitable industry. In these 
countries and localities cheap electrical power derived from 
falling water is generally available, and it is possible that the 
present trials with electrically heated glass furnaces at 
Cologne, may lead to industrial developments at one or other 
of the water-power centres in Europe and America. 

The subject is therefore of interest in connection with the 
future of one of the oldest British industries, for it is within 
the rauge of possibility that as fuel becomes dearer, a gradual 
transfer of the glass manufacture from Lancashire and York- 
shire to Switzerland and. Norway may be witnessed. 

In a recent issue of the Elektrochemische Zeitschrift,* 
Dr. Bermbach has discussed the theoretical and practical 
aspects of the problem, and has given details of the Becker 
furnace used in the experiments at Cologne. The facts and 
figures given below are drawn chiefly from this article. The 
old form of glass furnace, in which the raw materials of the 
manufacture were charged into | crucibles, or ‘‘ pots,”’ 
heated by direct firing, are sta by Muspratt to have 
possessed a thermal efficiency of 18 per cent. The heating 
requisite to produce a ‘‘ melt ’’ with these pots lasted eight 
to ten hours, and fourteen to sixteen hours additional heating 
was required to obtain a glass fit for blowing or rolling. The 
consumption of coal in this type of furnace varies from 3 |b. 
to 4 lb. per Ib. of glass produced, and even when the pots are 
gas-fired the fuel consumption is still much higher than with 
the regenerative furnaces. Taking the raw material of glass 
manufactures as Na,Co,,CaCo,, and SiO,, thermal calcula- 
tions will show that 746 calories of heat are required to melt 
1 kilogramme of glass, and 250 calories additional to clear this 
glass from gas bubbles. Good coal, however, should yield 
7500 calories per kilogramme on complete combustion, 
and the actual efficiency of the ordinary type of ‘ pot”’ 


furnace, and Fig. 2 a horizontal section of that portion of the 
furnace where the are heating occurs, marked H H in Fig. 1. 
The raw materials of the glass manufacture, sand, lime, and 
sodium carbonate, are well crushed and mixed, and fed into 
the hopper ¢. From this they slip down by the two channels 
oo into the are chamber b. In this chamber they are sub- 
mitted to a preliminary heating by the arcs formed between 
the two sets of carbon poles hh, and the two streams of half- 
molten material which pass from this chamber unite at 
f, and flow on to the third arc at k. Herea second and final 
heating of the mass occurs, and the completely melted glass 
flows on into the division of the furnace tank marked m. A 
hanging wall and bridge separate this from the second 
division of the furnace n, into which the glass passes free 
from bubbles of gas and ready for use. 

The experiments with this form of furnace proved that the 
manufacture of glass inthis way was practicable, but that a 














ZZ 
an 


Fig. 2—SECTION OF FURNACE 

















longer period of heating was necessary in order to obtain 
glass perfectly free from mechanically held bubbles of gas. 
This further heating can be most economically supplied by 
building gas flues in the walls of the furnace body, and by 
using fuel gas for this purpose. Asa result of the presence 
of sodium salts in the glass mixture before melting, and the 
volatilisation of these salts in the electric arc, it was possible 
to obtain arcs 3 cms. in length, with an E.M.F. of only forty 
volts. A current of 150 ampéres at this voltage sufficed to 
work the furnace shown. As melted glass is an electrolyte, it 
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Fig. i—-THE BECKER ELECTRIC FURNACE 


than stated by Muspratt, for theoretically 1b. of coal should 
produce 1 Ib. of glass. 
If gas-firing be applied to ‘‘ pot ’’ furnaces—a combination 
now used in up-to-date glass works, where ‘‘ tank ’’ furnaces | 
| 
| 


furnace in glass manufacture, is thus seen to be even lower 
| 
! 
| 
| 


are not permissible—the fuel consumption can be reduced to 
1-5 lb. per Ib. of finished glass, and when regenerative tank 
furnaces are employed the fuel consumption can be further 
reduced to ‘50 lb. These furnaces are estimated to yield 
42 per cent. of the thermal value of the fuel in the furnace 
itself. The difference between the 3150 calories carried into 
the furnace, and the 1000 calories necessary to produce | 
1 kilogramme of clear glass, free from CO, bubbles, must be | 
ascribed to radiation and other losses from the furnace wells | 
and working holes. 

Passing next to a consideration of the theoretical aspects | 
of electrical working, the experiences with carbide furnaces 
have proved that 75 per cent. to 80 per cent. of the theo- 
retical energy of the arc can be utilised in the furnace. 

One may therefore calculate that to produce 1 kilo. of melted 
glass free from CO,, 1160-watt hours would be required. As 
the temperature of the electric arc is about 3500 deg. Cent., 
some alkali would be volatilised in the melting operation, and 
a 10 per cent. loss of heat must be allowed for, this raises 
the watt-hours required to produce 1 kilo. of glass to 1320. 
Even when the electrical energy is produced from coal, the 


| is necessary to use alternating currents for the melting opera- 
| tion. 


| (3) short life of furnaces ; (4) intermittent work ; (5) unhealthi- 


| and repairs may be as great as in the 


| form of spirals wound round thin fire-clay or porcelain 
| cylinders. 
Fig. 3 was designed by Professor Holborn, of the Reichs- 
anstalt, Berlin. 
ported a cylinder C, and a round flat cover C,, all these 
portions being of fire-clay or some similar material. 
thin cylinder of porcelain, upon which is wound the spiral 
of nickel or platinum wire conveying the current. 


The electric furnace method of glass production is 
stated by Bermbach to overcome the following disadvantages 
of the older process :—(1) Costly furnaces ; (2) heavy repairs ; 


ness. 

Disadvantages 4 and 5, however, only attend the working 
of pot furnaces, and it is yet too early to say whether any 
special disadvantages are allied to the operation of the Becker 
electric furnace. The wear and tear in the arc portion of his 
furnace is likely to be heavy, and the charges for maintenance 
present form of tank 
furnace. It has already been pointed out that the electric 
furnace, if successful in glass manufacture, is likely to be first 
worked industrially in the districts and localities where cheap 
electric power is available, and for the present the supremacy 
of the tank furnace in those countries that possess cheap fuel 
is not seriously threatened. 

We also illustrate two new forms of electric furnace for 
laboratory use. The principle underlying the use of these is 
that of applying resistance heating, in place of the more usual 
are heating, for attaining temperatures ranging up to 1500 
deg. Cent. in a small confined space. The resistances used 
have been made of nickel or platinum wire, and are in the 
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Fig. 3-THE HOLBORN ELECTRIC FURNACE 


The furnace shown in sectional elevation in 
C, is a round base plate, upon which is sup- 
R is a 


R is 





electric furnace may be expected to compare favourably with 
the hand-fired pot-furnace, as the fuel for generating the 
electrical energy required should not amount to more than 
13 lb. per lb. of. glass. When cheap electrical power 
generated from water is available, the position is, of course, 
immensely improved. : 
_ The Becker electric furnace experimented with at Cologne 
is shown in Figs. 1 and 2. Fig. 1 is a vertical section of the 





* Elektrochemische Zeitschrift, September, 1901. 





closed above and below by the round fire-clay blocks C, and 
C,, and in its interior the crucible T to be heated is placed. 
The figure also shows a special form of pyrometer used with 
these furnaces, in position. The space AA between the 
resistance spiral and the outer wall of the furnace, is filled 
with asbestos or finely-divided quartz. 

In the No. 1 furnace the resistance spiral consists of 9 m. 
| of nickel wire ‘6 mm. in diameter, and a temperature of 
1000 deg. Cent. can be attained with a current of 5:5 





platinum is substituted for nickel, and a current of 11 
ampéres at 110 volts suffices to produce a temperature of 
1200 deg. Cent. The spiral in this case consists of 8 m, 
platinum wire of ‘34 mm. diameter. By increasing the 
current to 134 ampéres, and the length of the wire to 9 m., 
a temperature of 1300 deg. Cent. can be attained. 

Fig. 4 shows a perspective view of the second form in which 
these furnaces are made. A A is the porcelain tube carrying 
the resistance spiral, B is a cylinder of sheet iron filled with 
asbestos or powdered quartz, and EF are the current con- 
nections. Ris a narrow porcelain tube carrying the thermo. 
element by which the temperature is ascertained. The 
material te be heated is placed in the centre portion of the 
porcelain tube A bearing the spiral, and when necessary the 
air can be excluded from this tube, and the heating carried 
on in any desired gas or gaseous mixture. This tube is 
usually made 44 cm. in length by 2 cm. in diameter. 
With a nickel heating spiral—12 m. of ‘85 mm. wire—and a 
current of 7°3 ampéres at 110 volts, a temperature of 1000 
deg. Cent. can be attained in this form of furnace. Substi- 
tuting 8 m. of °35 mm. platinum wire, 9 ampéres at 110 
volts give a temperature of 1200 deg. Cent. In the largest 
furnace of this type the inner heating tube is of the best 








Fig. 4—HORIZONTAL ELECTRIC FURNACE 


Berlin porcelain, and is protected by an outer fire-clay tube. 
Using a current of 14 ampéres at 110 volts, a temperature 
of 1500 deg. Cent. can be attained at the end of 14 hour's 
use. 

The advantages claimed for this type of electric furnace 
are cleanliness and easy regulation of the temperature. 
When heating is first commenced the insertion of a resist- 
ance coil in the circuit is necessary, and by manipulation of 
this coil the temperature can be regulated as desired. The 
various parts of the furnaces can be replaced when no longer 
fit for use by Heraeus, of Hanau, the firm who have under- 
taken their manufacture. 








TORPEDO BOAT DESTROYERS FOR THE 


JAPANESE NAVY. 


Tue following facts are of interest as showing with what 
certainty anticipated results are now secured when the 
necessary experience has been acquired. Time was when 
many runs had to be made and costly experiments under- 
taken with propellers, and alterations in the trim of a boat, 
in grates, in fans, in methods of firing, before the promised 
speeds were reached. Here we see that in the present day 
the torpedo destroyer can be turned out with as much 
certainty as a tramp steamer. The list refers to torpedo boat 
destroyers built for the Imperial Japanese Navy by Yarrow 
and Co., Limited, Poplar :— 


Date of 
official trial. 
December 23, 1808 

March 8, 1800 





Speed in 


Date of launch. nots. 


Name. 





November 15, 1808 
January 28, 1899 


Ikadsuchi .. 
Inadsuma 





Akebono .. April 25, 1899 May 4, 1899 
Sazanami .. July 8, 18 July 20, 1890 
Oboro. . October 5, | October 14, 1899 
Ta cis December 16, 1890 | December 21, 1890 
Akatsuki November 13, 1901 | November 21, 1901 
Kasumi January 23, 1902 | January 20, 1902 


The trial in each case consisted .of a continuous run of 
three hours’ duration, carrying a load of 35 tons in the case 
of the first six and 40 tons in the case of the last two 
destroyers. 

As an example of promptitude with which experienced 
firms can carry out special work, we call attention to the 
fact that on Thursday, January 23rd, Yarrow and Co., of 
Poplar, launched a Japanese torpedo boat destroyer. She 
had her preliminary trial on Friday, January 24th, and the 
official trial took place on Wednesday, January 29th, with 
the following results. 

The official trial consisted of a three hours’ continuous run 
with a load of 40 tons on board, the speed being ascertained 
by six runs at the Maplin measured mile. The following is 
a record of the six measured-mile runs :— 
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After the six runs were made, to ascertain the advance per 
revolution of the screw, a three hours’ trial was proceeded 
with, with the result that a mean speed, during the three 
hours, of 31-245 knots was obtained. 








Tuer Austrian State Railroads have ordered two railroad 
motor cars to run on lines where the traffic is light. Each is to 
carry eighty passengers ; one is to be run either by electricity or 





|ampéres at 110 volts. In the Nos. 2 and 3 furnaces 





naphtha, the other by naphtha alone. 
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THE PREMIUM SYSTEM. 
No. Ill. 
Ly our last article we gave an outline of Mr. Halsey’s 


original premium system. It will be remembered that 
the workman receives a fixed sum for every hour by which 
he is able to reduce a standard time for doingajob. Now 
it will be readily seen that if we suppose the man to goon 
continuously improving and the length of time decreasing, 
we may ultimately come to. such discrepancy between 
the time taken and the wage paid that the empleyer may 
be very sorely tempted, in those cases where the union 
is not so strong as to render such a course dangerous, to 
reduce the rate. It is clear that the point at which this 
linnit will be reached depends upon the rate of remunera- 
tion. Take the case of a workman receiving 9d. an hour 
fixed rate, and a third of the savings premium rate. 
Suppose that a job with a time limit of 100 hours is given 
out. 
time was taken, would evidently be 900d. 
00 hours were taken, the workman would receive 


= a 810 _. 30d. premium + 810d., the value of the hours 
0 
worked, or a total of 840d., equal to a rate per hour of 
9°33d. Let us suppose now_that, whilst the rate of 
remium is unchanged, the skill of the workmen and the 
tter management of the empleyers has resulted in the 
time being reduced to one hour, then we have 
— = 9 _ 2974. premium + 9d. for the time worked = 
306d. wages for a single hour's work. The employer who 
could see a workman nominally rated at 9d. an hour 
pocketing 25s. 6d. for the same time without determining 
to cut would be an anomally in this work-a-day world. 
We fear the fact that the total cost had at the same time 
been reduced by nearly 60 per cent. would not restrain him 
from the use of the pruning knife. These figures of course 
are magnified as the rate increases. It is unquestionably 
true that the reduction of time on any given piece is un- 
likely ever to amount to as much as 99 per cent., and we 
take this extravagant case merely to lay greater stress on 
the principle involved. No one will wish to deny that if 
a simple plan exists for avoiding the barest chance of the 
temptation to cut arising, it is worth the most careful 
consideration. Such a system has been devised by Mr. 
James Rowan, of David Rowan and Co., Glasgow, and Mr. 
Halsey notwithstanding, Mr. Rowan’s plan introduces, to 
our mind, modifications of fundamental importance. Before 
describing it, let us remark, however, that its value is to 
a certain extent dependent upon the conditions. If, 
as is the case in certain shops, the character of the work 
is so well known and is of such a stereotyped nature that 
no extraordinary change of time is likely to take place, 
then there is a certain advantage in Mr. Halsey’s slightly 
simpler scheme. But in other cases, where doubts may 
exist as to the ultimate shortest time possible in which 
many operations may be performed, then nothing better 
than Mr. Rowan’s system has yet been devised. 

The element of Mr. Rowan’s system is simply this, that 
the man is paid a premium bearing the same percentage 
to the fixed rate as the time taken bears to the fixed time. 
The workman is given a certain time in which the job 
should be done, and he is paid at a fixed hourly rate. By 
whatever percentage he reduces the time taken, his 
hourly rate is increased by the same percentage. If he 
saves 50 per cent. of the time on a job, his rate of wages 
per hour for that job is raised 90 per cent. If he saves 
25 per cent. of the time, he receives 25 per cent. more 
wages, and soon. If, asin the extreme case given above, 
he reduces the time by 99 per cent., he, of course, finds 
his wages increased by 99 per cent.; but note here the 
difference between this system and the Halsey plan. 
Under that system, a man in receipt of one-third of the 
savings was able to increase his rate from 9d. per hour to 
25s. 6d. per hour. Under this he can never quite double 
his rate. At first sight this may appear hard on the 
workman ; it may seem as if he was being asked to do 
more work for less return under this system than under 
the other. Let us, however, avoiding several side issues, 
compare two average cases. We will suppose that the 
workmen finds that he can reduce the time on a given 
job by about one-third, and we will take the time limit 
as 100 hours, with the rate of 9d. perhour. Evidently the 
time saved represents about 300d., which, giving thework- 
man a premium of 100d., making a total of 700d., neglecting 
fractions—that is, 66-6 hours at 9d. + 100d. premium— 
works out toa rate of about 103d: perhour. That is for 
the fixed premium system. Now, with the Rowan plan, 
if the workman saves one-third of the time, his rate of 
wages is increased by one-third, so that this man working 
under an original rate of 9d. per hour actually receives 
ls. per hour. We might, of course, have imagined a 
higher premium than one-third, but, although this is 
used successfully in certain shops—G. and J. Weir, for 
example, pay 50 per cent.—such a high rate is not to be 
generally recommended. There is also the obvious 
comment that after a certain point has been reached the 
workman gets more advantage from the Halsey than 
from the Rowan system, but in a general way that speed 
is not likely to be attained. If the rate-fixing depart- 
ment is capable it will rarely be found that the workman 
is able to reduce the time by more than one-third. If he 
does do.so, it is so certainly a mistake in the rate-fixing 
department that the workman does not really deserve the 
enormous profit he would gain under the Halsey plan. 
Furthermore, it may be incidentally noticed that the 
temptation for the rate department to cut the rates would 
be so obvious to the workman that he would be very 
wary how he exceeded a certain speed. Under Mr. 
Rowan’s plan, on the other diand, this temptation could 
never occur, for as we have already shown, by no amount 
of dexterity can the workman make the premium so high 
as to induce the master to reduce the time limit. 

We give a table showing the Halsey, the Weir, and the 
Rowan plan compared. It shows-very-clearly-the- point 


The labour cost on the whole work, if the whole | 
If only | 


we have been trying to make clear. For purposes of 
comparison an ultimate saving of 75 to 80 per cent. 
would be better than the 99 per cent. we have taken. 


Halsey. 


Time rate Sd. per hour. Premium paid workman = 4 of saving. 

















| ine ies 
| Time Premium Work- 
Hours Hours | wages pe | ‘Total cost. | man’s rate 
allowed. | taken. | — oe | | Sar boar 
. 4 det en ee 
100 100 66-6 0 66-6 | 8 
100 90 60-0 | 2-22 62-2 8-29 
100 80 53-3 4-44 57-7 8-66 
100 7 46-6 6-66 53-3 9-12 
100 60 40-0 8-88 48-8 | 9-76 
100 | 50 33-3 | «11-11 44-4 | 10.66 
100 40 26-6 | 13-33 39-9 12-00 
100 30 20-0 | 15-55 35-5 =| 14-20 
100 20 13-3 17-77 31-1 18-66 
100 10 6-6 | 20-00 26-6 32-0 
100 1 6 22-00 22-6 271-2 





Weir, 


Premium paid workman = 4 of saving. 











| Ss. s. Ss. d, 
100 100 | 66-6 0 66-0 8 
100 | 90 | 60-0 3-3 63-3 8-44 
100 | 80 53-3 6-6 60-0 9-0 
100 70 46-6 10-0 | 56-6 9-7 
100 60 | 40-0 13-3 53-3 10-6 
100 50 | 88-38 16-6 50-0 12-0 
100 40 | 26-6 20-0 46-6 14-0 
100 30 20-0 23-3 | 43-3 17-3 
100 20 13-3 26-6 | 40-0 24-0 
100 10 6-6 30-0 | 36-6 44-0 
100 1 6 33-0 33-6 404-0 
Rowan, 
Time rate 8d. per hour. 
3. s. 5S. d. 
100 | 100 66-6 0 66-6 8 
100 | 90 60-0 6-0 66-0 8-8 
100 | 80 53°3 10-66 64-0 9-6 
100 70 46-6 14-0 , 60-6 10-38 
100 60 40-0 16-0 56-0 11-2 
100 50 33-3 16-6 50-0 12-0 
100 410 26 6 16-0 42-66 12-8 
100 30 20-0 14-0 34-0 13-6 
100 20 13-3 10-66 24-0 14-4 
100 10 6-6 6-0 12-66 15-2 
100 1 “6 -66 1-32 15-92 


There are certain conditions which might well arise 
where the employers would, in fact, be quite justified in 
reducing the rate. For example, the substitution of a 
new and better machine for an old one. But let us again 
insist on the advantage of leaving the rate alone; and 
this is not so possible with equal satisfaction to both 
master and man by the Halsey as by the Rowan method. 
We have a case in point before us, taken at random from 
David Rowan and Co.'s books. A workman doing a 
certain job was allowed 42 hours; he did the work in 22. 
The machine he had used was replaced by a new and 
better tool, and he reduced the time to 164 hours; but— 
and this is the point—the time limit was still 42 hours, 
the same for the new as for the old machine. Similar 
cases affected by alterations in the method of machining 
might be quoted, but it seems unnecessary. Incidentally, 
it may be remarked that the rate department takes into 
account both the tool and the man when fixing the time 
limit in the first place. Apprentices, for example, are 
allowed longer time than journeymen. 








Herein lies, we think, an inestimable advantage in the 
system. We have already dwelt with some emphasis on 
the absolute importance of not reducing the rate. If 
that were done, even in a single instance, it would have 
the effect of destroying the workman’s confidence in the 
fair dealing of the employer. It would be equivalent to 
saying, Thus much may you earn, and no more. That 
it would inevitably undermine the whole system we have 
already pointed out. We have also mentioned that, in 
order to avoid such a contingency, Mr. Halsey recom- 
mends a small premium and generous time limit; Mr. 
Rowan avoids it altogether by making the premium fix 
itself automatically, thus it only remains to settle the 
time limit for each job or operation. 

With regard to the time allowed, it may be remarked 
that, generally speaking, it is as well with the Rowan as 
with the Halsey plan to lean to the side of generosity. 
We may quote an actual typical case. A workman was 
given a job to do with a time limit of 90 hours, the work- 
man on the first occasion only succeeding in making a 
very small premium, and on each succeeding occasion the 
time taken was increased. It was then decided by the 
management to increase the time limit by 5 hours. The 
result was that the workman managed to reduce the time 
taken to 54 hours. There is no reflection intended here 
on the workman. He was asked to use all his exertions, 
but the inducement to do so in the first instance was not 
sufficient. He could not earn enough extra pay. When 
the time limit was raised he saw that he could make his 
extra exertions worth while and managed very soon to 
reduce the time taken. There is nothing, we*venture to 
think, particularly reprehensible in such conduct. Human 
nature is the same in all of us. There must be sufficient 
inducement to work harder than is quite comfortable or 
we do not do it. The premium plan holds out that in- 
ducement. It shows the man how by a little more 
application, by increased skilfulness, or by*the greater 
exercise of his intelligence, he may add to-his-income.’ 

We have so far mainly discussed theagfemium plan 
from the workman’s point of view/«‘Héw-is it from the 
master’s? Mr. Rowan maintains that the credit of 
reduced time is due more to the employers than to 
the men. The introduction of the premium plan 
has made them wake up to the possibilities of the tools, 





and they, both workman and employer, re-act upon each 
other. The workman says: “ You have given me a job to 
do in a certain time, it has to pass an inspector, but look 
at this lathe bed—it is hollow. How am I likely to get 
the work done if I have to keep fiddling about with the 
handles all the time?” This makes the master look into 
the matter. He overhauls the lathe, probably making it 
better than it has been for years, weed both he and the 
workman profit by the improvement. This is only 
typical case. The same thing occursall round, The men, 
in their anxiety to earn their premiums, insist on the 
tools being kept up toa high degree of accuracy, and the 
employers are naturally willing to meet them, as the 
reduction in time results in reduced costs. 

Mr. Rowan has succeeded, working forward step by 
step, in introducing the system successfully into nearly 
every class of work. Machine hands, fitters, erectors, 
smiths, &c., work under it. In certain cases groups of 
men are engaged on one job, say, in erecting an engine, 
Here a time limit is set for the whole job. If the time 
is reduced, every man’s wages are increased in proportion 
to his own proper rate, all, of course, by the same percent- 
age. The plan, however, is not found to answer very well, 
and although extra clerks’ work is involved thereby, it has 
been found better to give a card—or “line” as itis called 
—for each job to be done, no matter how short that job 
may be. Experience has shown that far more satisfac. 
tory results accrue if each man works on his own account, 
that is, that each man should be given his own “ line” 
and his own particular job todo. An actual sample “line ” 
is given below. The form is printed on thin but strong 


Mach. No, 204 592 
Cont. No. 352 6 Engs. WY 
2 Piston Tail Rod Glands. 
2 Gland Brasses and 2 Neck Brasses. 
Turning complete. 
JIM, 





No, off 6 Time allowed = 15), Hours, 
Job Started 6.0 a.m. 30/1,02. 

Job Finished 6.15 a.m, 31/1/02. 
Foreman J. W. Inspector 
Overtime 


. 35 


Lost Time.. 


Allowances 


Time. Prem. 


Worked. Prem. Rate. 


Premium. 


Loudon (Turner) 10 2-8 2 1 


paper. It measures about 4in. by 6in. With regard to 
its use, we cannot do better than quote from Mr. 
Rowan’s paper, read at the Conference in Glasgow last 
September :— 

When a job is given to a workman, a job ticket is issued to him 
witha description of the work to be done and the time allowed to 
doit. On completion of the work the job ticket is initialled, and 
the time of day recorded on it by the foreman, and this is the 
time of commencing the next job, When the work has been 
examined and passed by the works inspector, the job ticket is 
handed to the rate-fixing department, which passes the same for 
payment. In the case of a job being rejected by the inspector, 
any premium which would otherwise have been earned by the 
workman, by reason of his having reduced the time allowance, ix 
forfeited. No clerical labour devolves upon the workmen, and 
very little upon the foremen. 

Occasionally a piece of work is begun on one machine ani 
finished on another. The job ticket in a case of this kind is passed 
by the first to the second operator, and so on until the work is 
completed, each workman engaged i it receiving any premium 
earned, in proportion to the total uction of time made in com- 
pleting the whole job. Any number of men may be employed on 
the same piece of work, and it is not necessary that they should all 
remain at the work for the same period, because a slump time 
allowance is made to cover the time of all the men on a job, and the 
total time spent upon the job fixes the premium percentage, which is 
used in fixing the premiums of the different men only to the extent 
of the time each has been — upon the work ; that is, a job 
for which the time allowance is 1000 hours may be performed in 
800 hours—one man might work 100, one 300, and one 400 hours. 
Each of these men would have his hourly rate increased to the 
extent of 20 per cent. for the time he had ‘been employed upon the 
job. The reduction or increase of a workman's hourly rate is not 
affected, as any change in either of these directions made during 
the time he is engaged upon a job is calculated at a percentage on 
his hourly rate or rates. Neither is any difficulty introduced in 
respect to overtime allowances, as the actual time worked upon a 
job determines the time upon whicha premium is paid. The over- 
time allowance, which in the Glasgow district is paid at the rate of 
50 per cent. on the overtime worked, does not appear in the job 
ticket as time, being only shown as such in the workmen’s time 
and wages book as a unit to fix the value of the overtime allowances. 
In the job ticket this allowance appears at its value in money. 
Nor is there any difficulty presented when working a night- 
shift, as each of the two men at a machine receives a share 
of premium earned in proportion to the number of hours worked 
on the job. ” 
It is pavienhie where at all possible that every man should work 
on his own account ; but in cases such as before mentioned, which 
refer icularly to the erecting department, the inclusion of 
several men on one job ticket cannot — easily be avoided. 

The payment of premiums does not take effect until 5 per cent. 
premium has been earned, and thereafter only in multiples. of 
5 per cent. The original time fixed upon as a time allowance has 
never been reduced, unless there has been a radical change in the 
method of doing a piece of work, : : 

Although very much remains which might profitably be 
said on the Rowan system, this article has exceeded 
desirable limits. We have, however, shown, we trust, 





the valuable points of the plan. 
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TRIPLE - EXPANSION ENGINES, UNITED 
STATES NAVY. 

By the courtesy of Admiral Melville, Engineer-in-Chief of 
the United States navy, we are enabled to publish this week 
, supplement sectional drawings of the engines for the 
latest battleships of the United States navy. These draw- 
ings have not Tien published in the annual report of the 
Bureau of Steam Engineering nor anywhere else. 

The ships have twin screws, driven by two engines; the 
displacement is 14,600 tons; indicated horse-power, 19,000 ; 
diameter of cylinders, 35in., 57in., 66in., 66in.; stroke, 48in. 

The drawings to a great extent explain themselves. We 
shall publish further illustrations in a future impression. 
The high-pressure cylinder has a single piston valve 20in. 
diameter, the steam being taken inside. The intermediate 
cevlinder has two piston valves 22in. diameter, steam taken 
outside. The travel of all three is 10in. The two low- 
pressure cylinders are double-ported slide valves, with 
balancing rings and a travel of 9in. The annexed table gives 


asd 





all necessary information about the valves : 
Partienlars of 


Width of port and length of slide valve 
Steam lap 

Exhaust lap .. 

Anyulai advance .. 

Steam lead pggeiee 
\ Linear .. 

Cut-off, in inches. . xis 

Cut-off, in decimal of stroke .. 

Exhaust release, in inches 

Exhaust release, in decimals .. 

Compression, in inches i 

Compression, in decimal of stroke 

Steam opening 

pe ee ee ee ee ee : . 
Velocity of steam, in feet per sec., at 960ft. per min., 120 revs, per min. . 
Velocity of exhaust, 


in feet per sec., at 960ft. per min., 120 revs. 
SOP WN. se kc tae aw ee oe ee te ek ue oe ce 


Velocity of exhaust to condenser .. 


the boiler, are 10}in. by 20in., working cast iron wheels 
3ft. Gin. diameter, having no spokes, but twelve circular 
openings in lieu of them. Some photographs of this engine, 
taken when it was disused and partly dismantled, may be 
found between the stand of drawings and the Rocket. The 
engine is distinguished in the design as ‘‘ Humfrey’s engine 
B, Wales,’’ which seems to imply that one called A was 
made for the same owners. The engine used to run on the 
Sirhowy tramroad between Tredegar and Newport, Mon., 
one of the earliest plate-ways, afterwards relaid with heavy 
a to take both flanged and smooth-wheel rolling 
stock. 

After a working drawing of the well-known Canterbury and 
Whitstable Railway engine Invicta, dated February, 1830, 
comes the original design of the link motion, signed by W. 
Williams, and dated September 15th, 1842. A note on it says, 
‘* for 347, 348, 376, 377, 380, 381,’’ evidently referring to the 
makers’ numbers of engines which were to be fitted with the 
newgear. Following these come the numbers 359, 341, 344, 345, 
346, each of which has a pen stroke across it, as having been 
so fitted. It is known that No. 359, which was for the 
North Midland Railway, was the first engine provided with 


* Valeo Gear, 
H.P. LP. | LP. 

Top. Bottom. Top. Bottom. | Top. Bottom. 
3 33 5 33 Ne “os | 3$ > 62! " 34 x 624 
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4 -3 -b |. =a 0 
86 36 36° 
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Full port Full port | Full port 
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| 
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244in. nozzle, 116’ per sec. 





In another impression we shall give particulars of the 
designs of the ships for which the engines we illustrate are 
intended. 








LOCOMOTIVE WORKING DRAWINGS AT 
SOUTH KENSINGTON. 


A series of records of unique interest and value has lately 
been acquired by the authorities of the South Kensington 
Museum, and placed on view in the Mechanical Engineering 
Collection, Science Division. They consist of a number— 
nineteen in all—of original working drawings of locomotives 





built by R. Stephenson and Company between about 1827 and 
1834, framed and glazed, and attached to a revolving pivot or | 
stand. The drawings are about 24in. by 18in. in size, and | 
not arranged in chronological order. Only the first is | 
numbered—it is dated January 16th, 1833, and represents | 
the earliest bogie engine known to have been built in this 
country. It was called the Davy Crocket, and had the single | 
driving axle below the footplate. As the cylinders, 9in. by 
l4in., were inside, the connecting-rods worked between the 
frames and the fire-box shell. The bogie wheels are 2ft. 8in., 
at 4ft. centres, the pin being considerably in the rear of the 
smoke box. 

Drawings 2 and 8 both refer to the first engine built under 
Stephenson’s patent, which provided that six-wheeled 
engines should have no flanges on their driving wheels, in 
order to facilitate running round curves. The date probably 
when the order was received, January 3rd, 1833, is on the 
plan, but it was another year before the machine was 
delivered to the Liverpool and Manchester Railway 
Company. 

Then follow two engines, known respectively as the large 
and small Garnkirk engines, which were for goods and _ pas- 
senger traffic, and named George Stephenson and St. Rollux. 
Both were four-wheelers for the Glasgow and Garnkirk 
Railway, the former having coupled, the latter single driving 
wheels. Appended to the designs of the St. Rollux, or St. 
Rollox, as we now spell it, is a note that the weight empty is 
not to exceed four tons, and that the driving wheels are to 
have malleable iron spokes. The crank axle was to be 34in. 
in diameter. A prodigious funnel, 9ft. high, is the principal 
feature of the St. Rollux, though, the other dimensions being 
so small, the top of it would not be more than 15ft. or so 
above the rails. 

On the fifth sheet is a design adopted for the four engines 
which next succeeded the Rocket on the Liverpool and Man- 
chester line, very similar to it but slightly larger, with 5ft. 
drivers and cylinders 10in. by 16in. The scale is 2in. to the 
foot. These locomotives—Meteor, Comet, Arrow, and Dart 

took their places in the celebrated procession on the 
opening day. 

Drawings 6, 7, and 10, as they would be if numbered, all 
refer to the Goliah, or Goliath, the second of the two four- 
wheeled goods engines for the Liverpool and Manchester 
Railway. The date, March, 1831, appears on one of these 
plans, which is on the scale of lin. to the foot, and shows a 
most elaborate funnel top—quite a work of art, in fact. The 
(Goliath is described in a note as ‘‘ for the Liverpool inclined 
plane.”’ These engines had inside cylinders 14in. by 16in., 
with six bearings to the driving axle ; whilst 143 tubes in a 
boiler 7ft. by 3$ft. gave 364 square feet of heating surface. 
A note states that the width outside the frames was 6ft. 2in., 
the axles being lin. longer than that. 

The next is the curious old John Bull engine of the 
Mohawk and Hudson Railway, which attracted so much 
attention at the Chicago Exhibition of 1893. It is practically 
the same as the Goliath, with cylinders working up under 
the leading axle. This feature, laseuer, with the outside 
frames, was nearly all that remained of the original design 
on that memorable occasion. . 

Next _ one of the ‘old brigade,’’ in the shape of a 
six-coupled bar-frame engine, built for the Tredegar Iron- 
works, South Wales, in 1829. There is a return-tube boiler 
of the respectable size of 9ft. by 4ft. 4in., the tube ending in 
Aang ga 18in. in diameter, and reaching to 16ft. above 

¢ rails. 





The cylinders, steeply inclined at the other end of 


| the Experiment, 1826. 


link motion. W. Williams was, it will be remembered, a 
pattern-maker in Stephenson’s works. 

Drawing No. 14, as it would be in order of rotation, shows 
two engines—one for an American, the other for a French 
line—differing only as to the gauges, which were 4ft. 9}in. 
and 4ft. 9in. Both are four-wheeled goods engines of the 
Goliath type, with a base of but 5ft. The length of the 
frames is 14ft. 6in.; the width, 6ft. 34in. On the fire-box 
is a small dome. 

We now come to the celebrated Planet, put on the Liver- 

1 and Manchester Railway within a month of its opening, 
and distinguished as the first successful inside-cylinder engine. 
Its guide bars are remarkably wide apart, horizontally. A 
note appears, ‘‘ Two boilers to be made thus, and two similar 
to Northumbrian, only 3ft. by 6ft. 6in., plates jin. thick, 
stiff.’’ The other boiler was probably that for the Majestic, 
which forms the subject of the next sheet. Whilst similar 
in all essentials, the Majestic has a highly architectural 
funnel, with much ornament at the top and bottom. A 
nearly spherical dome, of small size, is over the fire-box. It 
is a globe with about one-fourth cut off. 

The seventeenth design is described as the ‘‘ Darlington 
Engine A,’’ which seems to identify it as the first of its type 
built for the Stockton and Darlington Railway. If so, it is 
It is similar to the Tredegar Works 
engine, before described, but the wheels are of the well-known 
Hackworth type—two cast iron portions kept apart by oak 
plugs driven into holes on their inner and outer edges respec- 
tively. This curious system had the advantage that the outer 
half of the wheel-could be taken off for turning up or renewal 
without the whole wheel having to come off the axle. It 
answered well in its time. No dimensions of the machine 
are given, but the scale is 1fin. to 1ft. Two large flues were 
used ; in fact, it was a Lancashire boiler on wheels, so to speak. 

A small four-wheeled single engine for the Bolton and 
Leigh Railway, which must have been the Nelson, comes 
next. No dimensions are given, but the cylinders are inside 
and horizontal, and there are six bearings to the driving 
axle. The date, August, 1831, is written on the sheet. 

The last engine has the extraordinary peculiarity of ‘sun 
and planet’’ motion at the big end of the connecting-rod, 
instead of the usual pin. The cylinders are steeply inclined 
at the rear of what is described as a ‘‘ curve-ended boiler,”’ 
containing a return tube. The wheels are of wood, of the 
ordinary road wagon make, 4ft. 6in. diameter, but not 
coupled. A ring of iron bolted to each spoke at about its 
mid-length gives additional security. No dimensions appear 
on the sheet, nor any date or particulars by which the engine 
can be identified. We are inclined to think it was the 
Lancashire Witch, made for the Bolton and Leigh line in 
1828. Though it is not, we believe, known to have worked 
with the sun and planet motion, it is known that it was not 
o— at first, and that it was successful enough in that 
condition for the Stephensons to decide that the Rocket 
should be a single engine. 

A sheet of outlines of Stephenson engines of various periods 
down to 1887 concludes the series, the ten frames, each 
carrying two drawings, back to back. Of their genuineness 
and remarkable interest there can be no doubt ; in fact, we 
regard these old records of locomotive history as one of the 
most important acquisitions the Science and Art Department 
has met with for a long time. 








Piywet Horse GEar.—A demonstration of this appliance was 
given by the inventor, Mr. T. H. Brigg, at Maple and Co,’s reposi- 
tory, Camden Town, on Monday last, in the presence of a number 
of gentlemen interested in horses, including Lord Suffield, late 
Master of the Horse to the King, when Prince of Wales, the Earl 
of Errol, and representatives of several of the large railway 
companies. As we have already described the principle of Mr. 
Brigg’s invention, we need only state the demonstration clearly 
proved the advantages to be ‘derived from its adoption by horse 
owners who wish to obtain the maximum of work from their studs. 
A practical application of the Plywel apparatus was shown on a 

ir-horse volhie lent by the Great Northern Railway Company. 

y placing the fore legs of the horses on a weighbridge, the 
enhanced effects produced by the adoption of Mr. Brigg’s invention 
were obvious, Mr. Brigg also showed several interesting models, 





THE NEW ENGINEERING AGREEMENT. 





The Amalgamated Society of Engineers, the Steam 
Engine Makers’ Society, and the United Machine 
Workers’ Association desired to enter into a new agree- 
ment with the Engineering Employers’ Federation, in 
continuation of the agreement which was drawn up in 
1898. The text of the new agreement is given below. 
Although the leaders approved of this agreement, it was 
necessary to take a ballot of the members of the societies 
named. Ballot papers were sent to over 100,000 men, 
January 28th being the last day for sending in papers. 
Much time was occupied in counting the votes. The 
result is not satisfactory. We have commented on the 
situation in another page. 

The following is the text of the agreement made on November 
29th, 1901, between the Engineering Employers’ Federation— 
hereinafter called the ‘‘Federation”—of the one part and the 
Amalgamated Society of Engineers, the Steam Engine Makers’ 
Society, and the United Machine Workers’ Association—herein- 
after called the ‘‘ Trade Unions ’—of the other part :— 


General principle of freedom of management.—The employers 
shall not interfere with the proper functions of the trade unions, 
and the trade unions shall not interfere with the employers in the 
management of their business. Employers shall have the right 
to introduce into any federated workshop, at the option of the 
employer concerned, any condition of labour under which members 
of the trade unions were working prior to the date of this agree- 
ment in any of the workshops of the federated employers, and 
the trade unions shall have the right to bring forward for dis- 
cussion any question arising therefrom, as hereinafter provided 
for. Nothing in’the foregoing shall be construed as applying to 
the normal hours of work, or to general rises and falls of wages 
or to rates of remuneration. 

Freedom of employment.—Every workman may belong to a trade 
union or not, as he may think fit. Every employer may employ 
any man, whether he belong or not to a trade union. With the 
desire to secure peaceable and harmonious working in federated 
workshops, the trade unions will not permit on the part of their 
members any interference with non-union workmen, nor counten- 
ance any objection to working with them. The Federation will 
not permit of difference of treatment between union and non-union 
workmen in the course of their work, and will not countenance their 
members objecting to employ union workmen. 

Piecework.—Employers and their workmen have the right to 
work piecework. The prices to be paid for yi2cework shall be 
fixed by mutual arrangement between the employer and the work- 
man or workmen who perform the work, and the employers 
guarantee that they shall be such as will allow a workman of aver- 
age efficiency to earn at least his time rate of wages, witb increased 
earnings for increased production due to additional exertion on his 
part. The Federation will discountenance any arrangement or 
rearrangement of prices which will not allow a workman to obtain 
increased earnings in respect of increased production due to such 
additional exertion, and the trade unions will discountenance any 
restriction of output. The Federation agree to recommend that 
all wages and balances should be paid through the office. A 
mutual arrangement as to piecework rates between employer and 
workman in no way interferes with the trade unions arranging 
with their own members the rates and conditions under which they 
shall work. 

Overtime.—The Federation agree to recommend that, wh en over 
time is necessary, no union workman should be called upon to work 
more than forty hours’ overtime in any four weeks after full shop 
hours have been worked, allowance being made for time lost 
through sickness or absence with leave. In the following cases 
overtime is not to be restricted, viz.:—Breakdowns in plant ; 
general repairs, including ships ; repairs or replace work, whether 
for the employer or his customers ; trial trips. Incases of urgency 
and emergency restrictions shall not apply, but the Federation 
will recommend its members to avoid excessive overtime. 

Rating of workmen.—Employers shall have the right to employ 
workmen at rates of wages mutually satisfactory to the employer 
and the workman or workmen concerned. The trade union shall 
have the right to arrange with their members the rates at which 
they will accept work, but shall not interfere with the wages of 
other workmen. General alterations in the rates of wages shall be 
negotiated between the respective employers’ associations and the 
local representatives of the trade unions. 

Apprentices.—There shall be no limitation of the number of 
apprentices. 

Manning of machine tools—Employers shall have full discretion 
to appoint the men they consider suitable to work all their machine 
tools, and determine the conditions under which they shall be 
worked, 

Selection, training, and employment of operaticves.—Employers 
shall have the right to select, train, and employ those whom they 
consider best adapted to the various operations carried on in their 
workshops, and will pay them according to their ability as work- 
men. 

Displacement of labour. —The federation recommend theirmembers 
that when they are carrying out changes in their workshops which 
will result in displacement of labour consideration should given 
to the case of the workmen who may be displaced, with a view if 
possible, of retaining their services on the work affected or finding 
other employment for them. 

Provisions for avoiding disputes.—With a view to avoid disputes 
deputations of workmen shall be received by their employers, by 
appointment, for mutual discussion of questions in the settlement 
of which both parties are directly concerned. In case of disagree- 
ment, it shall be competent for either party to refer the question 
to a conference to be held between the local Association of Employers 
and the local representatives of the trade unions. In the event of 
either party desiring to raise any question, a local conference for 
this purpose may be arranged by application to the secretary of 
the Employers’ Association, or of the trade union concerned, as 
the case may be. Local conferences shall be held within twelve 
working days from the receipt of the application by the secretary 
of the Seo: aia Association or of the trade union or trade unions 
concerned. At local conferences members of the Executive Board 
of the Federation and members of the Central Authority of 
the trade union or trade unions may be present, in addition to the 
local representatives. Failing settlement at a local conference of 
any question brought before it, it shall be competent for either 
party to refer the matter to the Executive Board of the Federation 
and the central authority of the trade union or trade unions con- 
cerned. Central conferences, which shall be com of members 
of the Executive Board and members of central authority of the 
trade union or trade unions concerned, shall be held within twelve 
working days from the receipt of. the application by the secretary 
of the Employers’ Association or of the trade union or trade unions 
concerned. Until the question has been discussed in.local and 
central conference there shall be no agree work either of a 
partial or of a general character, but work shall p-oceed under the 
current conditions. 


Provisionally accepted. 
(Signed) R. SrNctatr Scort, Chairman. 
A. W. GoutcHTLy. 
Gero. N. BARNES. 
JAMES SWIFT. 
MATTHEW ARRANDALE, 
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FLOATING DOCK FOR BERMUDA. 





A GREAT floating dock, which is the largest ever built in 
this country, was successfully launched from the yard of the 
builders, C. S. Swan and Hunter, Limited, of Wallsend-on- 
Tyne, on Saturday, February 8th. It has been built to the 
order of the Lords Commissioners of the Admiralty, and is to 
be placed in His Majesty’s dockyard at Bermuda, where it 
will repiace the old floating dock that has been there since 
1869, and which has now become obsolete, not through age, 
but through the insufficiency of its dimensions. The length 
of the old dock was 381ft. over all, but to obtain its maximum 
lifting power gates were fitted, which reduced its practical 
length to 330ft. Its inside width was 84ft. between side 
walls, and its lifting power was 8000 tons, which was suffi- 
cient for the ships of the Bellerophon class, to lift which it 
was specially designed, although it was capable of bringing 
the keel out of the water of vessels up to 10,200 tons. -The 
present dock is 545ft. long, and having no gates the length 
of ship it can take is not restricted; its clear width of 
entrance between rubbing fenders is 100ft. Its lifting power 
up to the pontoon deck level is 15,500 tons, but by utilising 
the shallow pound this can be increased to 17,500 tons, and 
the walls are of sufficient height to allow of a vessel drawing 
32ft. to be taken on 3ft. 6in. keel blocks. 

Primarily, this dock is intended to lift the line-of-battleships 
of 15,000 tons displacement with a length of bearing keel of 
343ft., but in addition it has to deal with cruisers of the 
Terrible class, of about the same displacement, but with 383ft. 
of bearing keel, and lastly, auxiliary cruisers like the 
Campania, weighing some 17,000 tons, with a bearing length 
of keel of 502ft.. Like the original Bermuda dock, that 
under discussion is a self-docking dock—that is, it can lift all 
parts of itself out of water, a most necessary facility in the 
sub-tropical sea of Bermuda. The dock itself consists of five 
portions, comprising three pontoons, which form the main 
lifting portion of the dock, and two side walls, which, whilst 
affording a certain amount of lifting power, primarily serve 
to give the dock stability, and to regulate its descent when 
the pontoons, are submerged. The centre pontoon, which is 
300ft. long, is rectangular in shape, but the two terminal 
pontoons, 120ft. long, have each only 71ft. of that length 
rectangular in shape, the remainder being finished off in the 
form of a blunt-nosed point or bow. The sides of the 
rectangular portion of all the pontoons are built up so as to 
form a broad altar standing 12ft. above the dock. 

The side walls, which come each side of the pontoons, to 
which they are attached by double fish-plates and tapered 
pins taking on to the steel lugs built into the structure both 
of the wall and pontoon—thus enabling any of the pontoons 
to be disconnected for the purpose of self-docking—are rect- 
angular structures 435ft. long by 53ft. 3in. high. From 
their base up to the altar level their width is 13ft. 2in., 
but from here they batter back-to the engine deck, where 
their width is 9ft. lin. Where the boilers occur, however, 
this engine deck is built out at the back to form a chamber 
12ft. Gin. wide. The walls are pierced with two gangway 
openings, admitting light and air into the interior, and the 
upper portions or towers are put down at each end, leaving 
a flat on which the bollards are placed and the swinging 
bridges which. give access from the top of one wall to that of 
the other. The ends of the side walls are bevelled off from 
the back to the same line as that of the pointed portion of 
the pontoons, thus forming a continuous bow line for the 
purposes of facilitating the towing. 

The pontoons of the dock are divided into forty 
pumping divisions, of which thirty-two are absolutely water- 
tight and distinct. The side walls have each eight water- 
tight divisions. All these fifty-six divisions are provided 
with a separate pipe, each governed by a separate valve. All 
the pipes in the starboard half of the dock are led directly 
into the main drain in the starboard wall and those on the 
port side into the port wall. These drains are continuous 
over the whole length of the walls, and the four 18in. 
centrifugal pumps in each wall are seated directly on them, 
so that any one pump can empty all the compartments of its 
half of dock. Furthermore, the central bulkhead dividing 
the dock into the two halves is not entirely water-tight, but 
small drainage or leakage holes are left in it, so that even in 
the event of a complete breakdown of the whole of the plant, 
the other half could still slowly empty the whole dock. A 
separate condensing compound engine driving directly on to 
the pump shaft is provided for each pump, and a separate 
return tube marine boiler for each pair of engines. The 
steam pipes are, however, so arranged that either engine can 
take its steam from either boiler. Each boiler, engine, and 
pump is therefore duplicated in each wall, and, further, each 
wall duplicates the other, so that if only one boiler, engine, 
and pump remain available the dock can still be lifted. The 
working of the whole dock is all done from a central position 
on the top of each tower. 

Special provision has been made on the broad altars for 
the support of the armour belt of battleships, a stiff channel 
running along on top of them into which the heels of the 
vertical shores can be stepped, whilst similar channels along 
the face of the altars receive the raking shores that support 
the bilges, the shape of the dock at this part resembling 
tid closely the stone steps or altars of an ordinary masonry 

ock. 

The dock is provided with the usual fittings in the way of 
strong bollards on the low walls and timber heads on the top 
deck, and for warping the vessel into place six powerful 
vertical steam capstans are provided with sheaves or fair- 
leads on the edge of the top deck. An electric light installa- 
tion with its own generating plant is provided in one wall for 
lighting all the interior compartments of the dock, and, in 
addition, twelve arc lamps are carried on gallows on top of 
the towers. Travelling and swinging electric cranes can 
run along the whole length of each wall. They are of five 
tons lifting power, with ajib radius of 36ft. and a lift of 35ft. 
above the top deck. They are electrically driven by means 
of a separate generating plant placed in the towers, but this 
plant is so arranged with the electric lighting plant that they 
can be used alternately or together for either lighting or 
working the cranes. These auxiliary installations, whilst 
usually taking their steam from the dock’s boilers, are each 
provided with their own boilers, making them independent 
therefore of the main pumping installation. 

A complete drainage service communicating with all the 
dock compartments, and capable of emptying them com- 
pletely, is installed in each wall, and by the alteration of a 
coupling this service can also be used as a washing down 
service, by means of which the outside of the ships on the 
dock can be washed down or their inside tanks tested with 
water. The bottom of the pontoon is protected by a series 





of bilge keels of greenheart, as it is possible that at low water 
the dock may to a certain extent sit upon the rough coral 
bottom of the harbour where she will be moored. The top 
decks of the walls are planked with teak, with a waterway all 
round, and arrangements are made in view of the scarcity 
of fresh water at Bermuda for catching and running into the 
reserve water tanks inside the walls, all rain water falling on 
these decks. 

The pumping machinery of the dock has been provided and 
erected by the Wallsend Slipway and Engineering Company, 
Limited, the engines and pumps being by Allen and Co., of 
Bedford. The electric lighting installation, the electric 
travelling cranes, and the generating plant for the same are 
made by Clarke, Chapman and Co., Limited, who also fitted 
the steam capstans on the top deck. 

The launch was witnessed by a large and influential com- 
pany, including Sir James Williamson, the Director of H.M. 
Dockyards. At the luncheon which followed, after the loyal 
toasts, Mr. Denton, one of the directors of the builders, pro- 
posed ‘‘ Success to the Dock,’’ which was responded to by Sir 
James Williamson, who in turn gave ‘‘ The Builders,’’ which 
was responded to by Mr. Denton. Other toasts followed, and 
the ceremony came to an end. 








DOCKYARD NOTES. 





Tur London has got successfully through her trials, and 
in the eight hours’ full power with 110 revolutions worked 
up to 15,264 indicated horse-power, with a mean speed of 
18-1 knots. The Bulwark, her sister, attained 15,353 
indicated horse-power = 18-15 knots, so that almost identical 
results have been obtained. Neither ship was much pressed. 
The contract demanded 15,000 indicated horse-power and 
18 knots, and there was no attempt to see whether another 
knot could be forced out of them, as it probably could have 
been easily enough. No trouble was experienced with the 
London’s Belleville boilers. 





On February 17th the Good Hope begins an exhaustive 
series of steam trials. For the earlier trials no attempt will 
be made to do more than reach the contract 23 knots for 
eight hours; but subsequently she is to run with 300 Ib. 
pressure in order to ascertain how much she can do. Such 
a trial should afford some valuable data as to possibilities. 
We rarely, if ever, use the maximum pressure, and the con- 
fidences of a chief who says, ‘‘ I could get another two knots 
out of her over and above the trial speed with pressing,’’ are 
treated as the chief’s idea of a joke. Of late, however, so 
many “‘ naval experts ’’ have drawn Cassandra-like attention 
to wonderful foreign speeds, that the Admiralty is credited 
with wanting a fancy record also. Practically an excessive 
fancy speed seems to offer little advantages ; were it required 
in action it would be got, if possible, without regard to any 
trial data, so if the Good Hope’s engine-room staff are ‘‘ put 
to sit on the safety-valve’’ the sensational paragraphist 
seems more likely to benefit than staff or country. Still, in 
these days of critical German admirals, something must 
be done. 





GERMAN admirals—one of them at any rate—would seem 
gifted beyond most men in the art of making themselves 
ridiculous. Seldom has anything more supremely absurd 
been penned than the latest German criticism on the British 
Navy. The absurdity lies in the exaggerated attempt to con- 
vince Germans that the British fleet could be wiped out by 
the German fleet even now. It is an attempt to utilise 
Alexander the Great’s famous remark—‘‘ It does not matter 
to the wolf how many the sheep are.’’ The British Navy is 
by no means perfect, and could well dispense with some of 
its admirals; but to assert, as this German does, that there 
is no war training and no war practice is absurd. We believe 
the German fleet is training steadily with a view to beating 
ours, and the day may come when it does it. But that day 
is not just yet. Their ‘‘ beating us in commerce’’ has not 
proved an unmitigated success so far ; on the sea the task will 
be considerably harder. And he must be a very simple Teuton 
who thinks that naval battles are to be won by Chinese 
tactics. 





Tur Powerful’s extra casemates are being put on board her. 
Cammell and Co., of Sheffield, are the contractors, and they 
have been only five weeks over the job. This is a record with 
a vengeance. 





Tue cruise of the reserve fleet begins on the 24th February. 





Some torpedo boat manceuvres have just taken place off 
Brest during a gale, and two or three ships were torpedoed. 





A NEW turbine destroyer is reported to have been ordered at 
Parson’s works. 





A NEw type of armoured cruiser—a modified Ersatz Kénig 
Wilhelm—recently dealt with in THe EncInEER—is shortly 
to be laid down in Germany. The displacement will be 
9000 tons. The principal modification will be increased 
speed and the substitution of 6in. armour for some of the 
type-ship’s 4in. 

THE new Austrian battleships of 11,000 tons will carry four 
9-4in. guns, eight 7-5in., and six 6in. They reproduce in 
miniature our King Edward class so far as the three calibres 
are concerned. 





A Navat Institution is being created in Berlin by special 
order of the Kaiser. A museum is to be attached, to which 
the Kaiser will contribute. His contribution is not stated, 
but some warships designed by his Majesty are confidently 
expected. Whatever he sends,- however, German naval 
interest is sure to be further increased. Here might bea 
fine opportunity for our sailor prince, the Duke of York, 
to follow the Kaiser’s example, only we do not think 
interest in naval matters would be much stimulated by it in 
this country, where we are less sentimental or more some- 
thing else. But the Kaiser undoubtedly knows his Germany, 
whose present naval position is undoubtedly due to him 
alone. In his own way he has done as much for Germany’s 
fleet“as Nelson did in another way for the British. And 
there is the additional advantage that books have not yet 
been written about it. 





THE WHITE STAR LINER ATHENIC, 





THE new steamship Athenic, which has just arrived in the 
Thames from Belfast, where she was built by the eminent 
firm of Harland and Wolff, is the latest addition to the 
magnificent fleet owned by the White Star Company. 

She is the largest ship to enter the Albert Dock i and 
is the first of three exactly similar ships to be added to those 
sailing from J.ondon to New Zealand vid the Cape, under the 
Shaw, Savill, and Albion Company, Limited. 

The other two—now on the stocks—will be named Corin- 
thic and Ionic, and a brief description of the Athenic wil] 
serve for all three. 

She is built of steel, and her extreme length is 520ft., 
B.P. 500ft.; breadth of beam, 63ft.; depth, 49ft.; with a 
gross registered tonnage of 12,234 tons. Her accommodation 
for a considerable number of passengers is of a very 
superior class. She can carry comfortably 100 first saloon, 
100 second saloon, and 200 third-class passengers, the 
majority being housed amidships and provided with the 
luxury of a good smoke-room and a well-stocked library of 
books to help to while away the tedium of a long ocean 
voyage. Rubber tiling is largely made use of for the floors 
of saloons, &c., as affording a good foothold and as being 
cleaner than wood. Mechanical ventilation of an up-to-date 
type has been adopted, while the electric light has been 
installed all over the ship. To give a faint idea of her 
immense stowage capacity, it will be enough to say that in 
her insulated holds she can easily carry 100,000 carcases ot 
mutton, and yet leave ample room for a large quantity of 
fruit and dairy produce, besides a large general cargo. 

The propelling machinery consists of two complete sets of 
quadruple-expansion engines, constructed by the builders, 
and calculated to give her an ocean speed of not less than 
12 knots. She is fitted with deep bilge keels to reduce 
rolling toa minimum. On account of her size and power 
with the roominess ‘tween decks, she would make a fine 
specimen of the trooper should such’ require to be used in 
the future. 

The Athenic sailed yesterday, 13th inst., on her maiden 
voyage to New Zealand, rid Capetown and Hobart, and will 
return round the Horn, calling at Monte Video, thus making 
a circuit of the globe for a first trip. 





ROPE DRIVING. 





THEORY has frequently to be modified in practice. This is 
principally due to the fact that in the making of theoretical 
deductions points which vitiate or modify these deductions 
are easily overlooked. We learn slowly, and most of us a 
little at a time. We concentrate our minds on certain points, 
and never think of other points until actual contact with 
practical arrangements leads us into further inquiries. 

Take as an illustration rope driving. Careful experiments, 
as in those at Lille in 1896, have been made to obtain trust- 
worthy data as to the respective efficiencies of belt and rope 
driving. In one table of these experiments we find that 
158-54 horse-power was exerted with ropes and 158-84 horse- 
power with a leather belt. The slip of the ropes was 0°33 
per cent., and that of the belt 0°96 per cent. 

Let us take one aspect of belt and rope driving in actual 
practice. With a belt drive we have a particular ratio 
between the pulleys dependent on the diameters of the 
pulleys and the creep, or slip as it is termed in the Lille 
experiments, of the belt. That creep or slip alters with the 
condition of the belt, and may alter with the weight driven 
by it if that weight causes increased stretch on the belt when 
the weight is increased. In the majority of cases the 
difference of the ratios caused by creep is immaterial. In 
other cases, as in that of paper making machines, any varia- 
tion is accounted for by attaching pieces of felt to the driver 
or driven pulleys as the tension on the paper may require. 

For a rope drive we will take a main drive consisting of a 
14ft. diameter pulley with twenty ropes driving on to a Tft. 
diameter pulley. We take for granted that the grooves are 
turned to the same gauge and are precisely the same depth. 
The ropes are well stretched and spliced. They run well. 
By-and-by some of the ropes wear out, and require renewing. 
Five new ones are put on, and these run at the original 
ratios of 14 to 7. The other fifteen ropes are much thinner 
than the new ones, and sink jin. deeper into the grooves. 
The ratio with them is therefore 13ft. llin. to 6ft. 1lin. 
instead of 6ft. 114in. The old ropes gain on the new ones to 
the approximate extent of 1}in. every revolution of the 7ft. 
pulley, or the new ropes gain the mastery and the old ropes 


slip. 

What takes place is usually that the new ones brake the 
old ropes until the new ones are rubbed down to the same 
diameter. At first the new ropes are tight. If the tight 
side is underneath then the new ropes, being actually driven 
by the old, sag underneath. The sag on the top side is 
determined by the stress on that side caused by the Tft. 
pulley overrunning the new ropes. The blame is usually 
attributed to the stretching of the ropes. Should the race 
not be deep enough the new ropes may strike the bottom, 
cutting themselves useless. They are tightened again, and 
not having now sufficient sag to strike the bottom they are 
rubbed down until they acquire uniformity of diameter with 
the old ropes. During this state of things others of the old 
ropes may give way under the extra stresses. When the 
ropes have settled down finally—the new ones partially 
destroyed—they may run a long time without giving trouble. 
This sort of thing often leads to unfair comparisons, of course 
unintentionally, between different kinds of ropes, as Manilla 
and cotton. The drastic remedy is, or would be, to throw off 
all the old ropes—an expensive matter—or tie back all the 
old ones as a reserve to replace the bad ones of the second set 
when they have worn to the same diameters as the tied back 
ropes. This is open to objection, and as 4 rule is impracticable 
owing to want of room. The circumstances give a point in 
favour of the American system of rope driving—that of one 
continuous rope. But it will be seen that these difficulties put 
a different complexion on rope driving from what would be 
gathered from experimental trials. 





—— 





Tue death occurred suddenly on January 26th of Mr. 
W. G. Nevin, general manager of the Santa Fé Pacific Railroad, 
the Southern California Railway, and the San Francisco and San 
Joaquin Valley Railway, at Los Angeles. Mr. Nevin was born in 
1855, and had a very extensive railway experience. 
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RAILWAY MATTERS. 


Tue funeral of Mr. Francis Stevenson, the late chief 
engineer of the London and North-Western Railway, took place 
on February 6th, at Highgate Cemetery. 


Tue French Government proposes to assist the 
company which is constructing the Jibutil-Harrar Railway by 
guaranteeing interest to the amount of £20,000 on its capital. 


Tue New York State Railroad Commissioner, in a 
report on the collision in the Park-avenue tunnel on January 8th, 
eensures the New York Railroad Company for gross negligence. 


Ir is stated that the electric railways in Berlin will run 
through a block of houses by the removal of the lower portions of 
the buildings. The upper portions of the buildings are to be 
preserved, 

News has reached Bath, where he was formerly an 
official on the Somerset and Dorset Railway, of the death, at 
Bournemouth, of Mr. Defford, who was secretary to the Transvaal 
Railways. Mr. Defford was in England on leave of absence. 


Accorpine to the Chicago Tribune, Mr. John Gates 
announces that he has sold his group of railroads to the Morgan- 
Hill interests. The result of the sale is that certain link railroads 
of the Mississippi and Missouri Valleys will be placed under the 
control of the Chicago, Burlington, and Quincy line. 


APPLICATION has been made to the United States Rail- 
road Commission by the Rochester, Syracuse, and Eastern Railway 
Company for permission to construct a 100-mile electric railroad 
between Rochester and Syracuse. This proposed road will run 
parallel with the New York Central the greater part of the 
distance. 

Ir is reported that the Philadelphia and Reading Rail- 
road is making arrangements to run its own trains into Chicago by 
way of Pittsburg. The Jersey Central, the Reading, and the 
Wabash Railroads, it is said, will form the principal link on a new 
route between New York and Chicago, which will be 39 miles 
shorter than the Pennsylvania line. 


As the London and North-Western express from 
Bristol to Manchester and Liverpool was running at a high speed 
between Willaston and Crewe one evening recently a en ony Por 
broke. The passengers were alarmed, but after considerable delay 
another engine was procured from Crewe and the disabled loco- 
motive and train were dragged into Crewe station. No one was 
injured. 

Tue directors of the Midland Railway Company 
announce a dividend for the past half-year on the deferred con- 
verted ordinary stock at the rate of 2? per cent. per annum, 
carrying forward £43,503. A year ago the distribution was at 
the same rate, and £41,358 was carried forward. This dividend 
is equal to 5} per cent. per annum on the former undivided 
ordinary stock. 

THE report of the directors of the London and South- 
Western Railway for the past half-year states that there has been 
decreases of £2395 and £13,195 respectively in the receipts from 
first and third-class mgers ; on the other hand, the second- 
class receipts have increased. The decrease in the number of 
third-class passengers is attributed to the effects of electric tram- 
way competition in suburban districts. 


AN agreement between the Suez Canal Company and 
the Egyptian Government for the construction of a railway between 
Ismailia and Port Said and a commercial harbour at the latter 
town, was signed on February 2nd. The final ratification of the 
agreement will be exchanged in April, and work will begin in May. 
As in the first agreement with M. de Lesseps, the company 
obtains exemption from port dues, and commerce at Port Said will 
be declared free. 

Ir is pointed out to us by Mr. E. Gearing, the manager 
of the Leeds Forge Company, that a paragraph which fae 
under ‘‘ Railway Matters” in our last issue, referring to the Cale- 
donian Railway and American 30-ton wagons, is not correct in certain 
details. It appears that only twenty wagons were ordered by the 
Caledonian Company from the American Steel Foundry tage 
and that thirty were ordered from the Leeds Forge Company, e 
illustrated the latter in our issue of October 4th last. 


In connection with the running of a special train 
from London to Dartmouth without a stop on the occasion of the 
forthcoming visit of the King and Queen to the West of England, 
the Great Western Railway Company is sparing no expense to 
make the trip successful. New water troughs, over a mile in 
length, are being laid between Durston and Taunton. A trial trip 
over the full distance will be made on a Sunday. It is intended 
also that the upward journey from North-road (Plymouth) to 
London shall be done without a stop, the distance—245 miles— 
being a record run. 

THE Russian railroads—including those in Asia—in 
1898 employed 456,751 men, which is at the rate of 17-2 per mile 
of road worked. As their average pay is 169 dols. per year, the 
wages paid per mile of road are 2907 dols. On the railroads in the 
United States in 1899 only 4-95 men per mile were employed, but 
they were paid 2787 dols.—nearly as much as the 17-2 Russians. 
The average pay of the day labourers on the Russian railroads, 
who were nearly three-eighths of the whole force, was 126 dols. 
The number of men employed in guarding and maintaining the 
track alone was 6} per mile. 


On the occasion of the retirement of Mr. T. G. Clayton, 
superintendent of the Midland Railway carriage and wagon de- 
partment, the officers and foremen, at a meeting held in the 
carriage works, presented him with a handsome silver bowl, bearing 
the following inscription :—‘‘ Presented to Mr. Thos. Gething Clay- 
ton, superintendent of the carriage and wagon department, Mid- 
land Railway, by the officers and foremen, as a token of their 
sincere regard on his retirement after twenty-eight years’ service. 
January 3lst, 1902”; and also an engrossed letter bearing the 
signatures of all the subscribers, 


A sHorT time ago we mentioned the excellent work 
which the new bogie express engines, designed by Mr. Harry S. 
Wainwright, the locomotive engineer to the South-Eastern and 
Chatham Railway, were doing. We understand that orders have 
just been placed for new express engines of this type with Dubs 
and Co., Stephenson and Co., and with the Vulcan Foundry Com- 
pany. These engines, on completion, will all be fitted with the 
inventions of Mr. Wainwright, for fuel saving and spark arresting, 
which have proved themselves to be satisfactory upon some 
thirty engines which are already fitted with the apparatus, and 
« large number of engines on this railway is to be fitted in the 
near future. 

Tue report of the directors of the Great Western 
Railway Company for the past half-year states that the total 
receipts were £6,016,884, against £5,846,583, an increase of 
£170,301. The expenditure was as follows :—Maintenance of way, 
£701,577 ; locomotive power and carriage repairs, £1,397,883 ; 
traffic and general charges, £1,257,235; Government duty and 
rates and taxes, ,027; total, £3,606,722; showing a net 
increase, compared with the corresponding half-year of 1900, of 
£43,975. The balance available for dividend on ordinary stock is 
£942,249, against £847,329 in the same half of 1900. This balance 
admits of a dividend on the ordinary stock at the rate of 6} per 
cent. per annum, leaving a sum of £46,544 to be carried forward, 
as compared with a dividend at the rate of 5} per cent. per 
annum in the corresponding half-year, with a sum of £45,143 
carried forward, 





NOTES AND MEMORANDA, 


Wrovgut iron and concrete have both the same €o- | 
efficient of expansion. 


Tue best lubricant to use on aluminium when turning 
it in a lathe, is either petroleum or water, and in the press, 
when it is being drawn or stamped, vaseline. 


A Town in Kansas has a fire alarm whistle which is 
blown by natural gas. It is the only example of the kind and can 
be heard for several miles, The pressure of the gas is not stated. 


Tue German official standards for Portland cement 
require that a mixture of one part cement with three parts normal 
sand shall show a tensile strength at twenty-eight days of at least 
227 lb. per square inch. It is by no means simple to make tensile 
strength tests in such a manner as to give reliable results, 


An electro-magnetic gun, invented by Professor Birke- 
land, has been experimented with at Christiania. The shell is 
drawn out of the bore, and not as hitherto, impelled by gun- 
powder, and the use of magnetism, according to the Professor, 
will enable 1000 lb. projectiles to be hurled much farther than by 
the present methods. This is a hard saying. 


A CONSIGNMENT of merchandise has arrived at Liverpool 
from Yokohama, occupying thirty-one days only in transit. Leav- 
ing Yokohama on the 27th of December last by the Canadian 
Pacific Railway Company's steamer, it reached Vancouver—4283 
miles—on January oth, West St. John—7670 miles—January 17th, 
and Liverpool—10,391 miles—on January 28th. 


Two new gun shields made by the Bethlehem Steel 
Company were recently tested. They are V-shaped and have an 
inclined surface of 3in. of Kruppised face-hardened armour ;_ the 
gun projects through the centre of the point. Each shield is 48in. 

igh and 78in. long. At these targets 3in. guns were fired at 
1000 yards range, and 5in. guns at 1500 yards range. The trials 
are reported to have been successful. 


AccorpiInG to the annual report of the Liverpool 
Steamship Owners’ Association just published, the tonnage of the 
vessels owned by the members of the Association is 2,617,146, 
which represents 20 per cent. of the total British steam tonnage 
afloat. Of the larger and faster British vessels the members own 
25 per cent. of those having a speed of 12 knots and upwards ; 
25 per cent. of the steamers above 3000 tons ; and 46 per cent. of 
those above 5000 tons, 


H.M. new first-class battleship London completed her 
steam trials last Saturday, having run fora period of eight hours at 
her full power. The engines and Belleville boilers worked most 
satisfactorily. The weather was clear and the wind moderate. 
She averaged 15,264 horse-power, which gave hera speed of 18 
knots on a coal consumption of 1-97 lb. per horse-power per hour. 
During the week the London will carry out her gunnery and 
torpedo trials, and will then, at Portsmouth, be brought forward 
for service. 


Durtnc January Scotch shipbuilders launched 14 
vessels, of about 22,811 tons gross, as compared with 7 vessels, of 
13,020 tons gross, in January last year, and 13, of 31,204 tons 
gross, in January, 1900. English builders in January put into the 
water 1] vessels, aggregating about 22,443 tons gross, against 13 
vessels, of 31,361 tons gross, in January last year, and 19 vessels, 
of 42,956 tons gross, in January, 1900. The total launched in the 
United Kingdom was 26 vessels, of about 51,844 tons gross, against 
20 vessels, of 44,381 tons gross, a year ago. 


In the current issue of the Automobile Club Notes and 
Notices a sensible suggestion is made whereby motor cars travelling 
might be rendered more comfortable. it is that instead of 
the low inadequate dashboard, which is fitted to most cars, 
a high metal dashboard should be built, having the same rake as 
the steering pillar and curved in form. The driver would then be 
comfortably protected from wind and rain. The shield might be 
brought to a height above the steering wheel without interfering 
with either the look or the speed of the car. 


At present Austria pays upwards of £300,000 per 
annum in direct subsidies to its shipowners—nearly 15 per cent, on 
the value of the whole of the Austrian mercantile marine. Hun- 

ary pays upwards of £80,000 per annum—nearly 18 per cent. 

rance pays upwards of £1,500,000 per annum—probably 124 per 
cent. on the value of its mercantile marine. Germany pays no 
direct subsidies, but allows large amounts to some particular lines ; 
to its principal line it grants £280,000 per annum—representing 
7 per cent. on the total capital of that company. 


Patrnt made with red lead does not form a good 
protective covering for iron and steel for more than about six 
months under extreme conditions. Red lead is a better protec- 
tion on the top of a beam than on the bottom, because in drying 
on the bottom its weight separates it from its base. A mixture of 
red lead, zine oxide, and artificial barium sulphate is a much 
better paint than any of these materials used singly, and some 
experts advise the addition of carbon or lampblack. Such a 
mixture might readily possess qualities which are advantageous in 
a paint. 

Asout 30 million gallons of mixed paint were sold in the 
United States during 1901. The greater portion of this was not 
used in the large cities, but in the towns and villages, where struc- 
tures are of wood. In nocountry is so much paint made as in the 
United States of America, and the bulk of that paint is composed 
of lead, zine, and linseed oil, and only the darker shades are made 
of oxides of iron and other pigments. Many manufacturers use a 
smal] quantity of water in their mixtures, and when the quantity 
of water is not over 2 per cent., it cannot be ed as an adul- 
terant. The water used is usually slightly alkaline, andin the case 
of lime water it forms a calcium soap with linseed oil and thickens 
pod gpa so that it never settles hard in the tin and is easily 
sti R 


THE permanent magnetic movements of a number of 
specimens of steel made at the Resitza Ironworks of the Austro- 
Hungarian Railway have been experimented on by Herr A. Abt. 
The collection of steels comprises ten carbon steels, two manganese 
steels, six steels with a specially high percentage of manganese, 
six chromium steels, six tungsten steels, two nickel steels, and two 
nickel-chromium steels. The magnetic moment reaches a maxi- 
mum with a magnetising current of 20 ampéres, but the maximum 
in the case of the strong manganese steels is already attained with 
10 ampéres. The latter also has the smallest permanent magnetic 
moment. The highest permanent magnetism is shown by the 
nickel-chromium steel. One brand of manganese steel containing 
much manganese shows no permanent magnetism at all. 


A RETURN has been issued as a parliamentary paper show- 
ing for the year 1900 theaggregate naval expenditure on the sea-going 
force, the tonnage of the mercantile marine, and other particulars. 
The naval expenditure of the United Kingdom was 478,843, 
This is compared with the expenditure of other countries, but it is 
stated in a note that the actual naval expenditure of other Powers 
in rot f year is seldom known, and the figures given are the sums 
voted. These were as follows:—Russian Empire, £8,662,801 ; 


Germany, £7,472,656; Netherlands, £1,360,659; France, 
£12,055,492; Portugal, £507,430; Spain, £1,000,119; Italy, 
£4,903,109; Austria-Hungary, £1,644,437; United States, 


£13,385,574 ; Japan, £4,077,553. In the case of Russiu, it is 
explained that in addition to the ordinary estimates, a sum of 





£11,500,000, allotted in 1897 and 1898, is being spent on naval 
expansion, 


MISCELLANEA, 


Ar a meeting of Newlyn (Penzance) Town Council, 
held February 4th, offers by several consulting engineers having 
been considered, Merryweather and Sons, of London, were selected 
to prepare a scheme and plans for a new water supply. 


Tue Admiralty have authorised the expenditure of an 
additional £14,000 on wages for Portsmouth Dockyard, bringing 
the amount for the financial year up to £700,000. The extra sum 
has been rendered necessary owing to the extensive alterations 
required in the new Royal yacht Victoria and Albert. 


THE proposed London 999-year lease for an American 
office building in the Strand has been refused by the London 
County Council. ‘The proposed lease was for 750ft. front in the 
Strand for the erection of a building by an American syndicate 
headed by Sir Charles Rivers Watson. The site would cover three 
acres, 

THE White Star liner Athenic, built by Harland and 
Wolff, of Belfast, has started her maiden voyage on the London 
and New Zealand service conducted by Shaw, Savill, and the Albion 
Company. She left London on the 13th inst. and leaves Plymouth 
on the loth. Hergross tonnage is 12,234 tons, and she will be the 
largest ship ever seen in New Zealand waters. We illustrate her 
on another page. 


Last Friday the House of Lords gave judgment in the 
case of the London County Council's appeal against the Attorney. 
General and others. It was an appeal froma judgment of the Court of 
Appeal, and raised the question whether the County Council could 
ong: e in the business of omnibus proprietors. Their lordshij»s 
upheld the ruling of the lower Courts, that the Council had no 
power to run omnibuses, 


THE General Purposes Committee of the London County 
Council have recommended that an advertisement be issued invitiny 
applications for the appointment of manager of works, and that the 
salary to be attached to the position be £1500 a year as at present ; 
that a standing committee, consisting of seven members, be appointed 
for the supervision of the Works Department, and that such com- 
mittee be styled the Works Committee. 


Ear y last Sunday morning a fire broke out in the car 
shed of the Trolley Company, at Paterson, New Jersey. The 
electric lighting system was soon completely destroyed. At noon 
the fire was not under control, and bale had been asked for from 
other towns. In response to that appeal four fire engines were 
despatched by special train from Jersey City. Itis estimated that 
the damage done amounts to twenty million dollars. 


It is understood that the Inland Revenue authorities 
are on the look-out for owners of motor cars who have understated 
the weights of their vehicles. Owners of cars which weigh under 
one ton unladen pay only the ordinary carriage licence of £2 2s., 
but if the weight exceeds this limit £2 2s. extra has to be paid. If 
the Inland Revenue Uffice can discover a case in which the weight 
is given as just under one ton, whereas really the car weighs over 
one ton, they intend to prosecute. 


THE local Press reports that the working of precious 
metals on the Ural River was extremely successful during the past 
year. The satisfactory results are to be ascribed mainly to the 
favourable conditions of the weatherand, secondly, to astrong suppl) 
of cheap labour. No fresh goldfields nor any new veins of platinum 
were discovered, nor was there any increase in the number of 
‘gold washings,” and there was no influx of new capital for the 
purpose of working the precious metal industry of the Ural. 


Tuer St. Petersburg correspondent of the Times learns 
that it has been decided at a meeting of the representative: 
of the Russian firms interested in machine construction to 
form a syndicate in that industry, The object of the syndicate 
will be to regulate the output and to keep up prices. It 
is proposed to organise all the machine firms into 18 groups, 
according to the different branches of machine construction, 
and to form a committee composed of one representative from 
each group, 


At Birmingham, on Monday, a meeting was held of 
cycle factors from all parts of the country, at which it was decided to 
form an association, to be called the British Cycle and Motor 
Factors’ Association. The object of the association is mainly to 
prevent unfair competition by bringing influence to bear on manu- 
facturers to render impossible under-cutting in their goods. It 
was stated that there were upwards of 100 cycle factors in various 
parts of the country, and already more than half that number had 
consented to join. It was suggested that a penalty of £100 should 
be imposed on any one who violated the recognised rules. 


A POLL of the owners and ratepayers of Margate has 
been taken on the proposal of the Town Council to promote a Bill 
in Parliament for powers to carry out a scheme of water supply. 
The local authority has spent considerable sums in attempts to 
procure more water in the locality ; and finally adopted a scheme 
devised by the borough engineer, Mr. Albert Latham, to obtain « 
supply from the hills in the district of Wingham, 14 miles from 
Margate. The scheme is estimated to cost £90,000, but the Cor- 
poration have agreed, in order to avoid opposition, to supply fifteen 
parishes in the district, and powers are sought in the Bill to borrow 
£120,000. More than 3000 votes were recorded in favour of the 
proposal of the Corporation, and 1700 against it. 


A coMMITTEE of inquiry has been investigating the 
electric light works belonging to the city of Bath, consequent on 
the failure last November, and the generally unsatisfactory condi- 
tion of the undertaking. It has been found that the first cause of 
the accidents which had occurred is the defective system adopted 
by the old company and perpetuated under the Corporation's 
management, ey find further that the whoie of the high tension 
mains laid up to the end of February, 1901, are of an obsolete 
type, the ie of the concentric cables having been fully esta- 
blished for many years previous to this date. The switchl« ards 
were bad in design, and should have been replaced some time ago. 
Mr. Manville recommends the Corporation to reconstruct the works 
ata cost of £70,000. 


A LARGE switch-board contract has recently been placed 
with Messrs. Ferranti, of Hollinwood, for the Manchester Corpora- 
tion. This contract includes a switching gear for a capacity of 
12,000 horse-power, to be generated at the new Stuart-street station, 
and it also includes complete high and low-tension equipment for 
ten sub-stations, which are to contain motor generators for traction 
and lighting loads. The whole is to be delivered complete in nine 
months. In view of the recent attempts of foreign competitors to 
flood the market with electrical pone from Germany, it is with 
satisfaction that we note switch-gear industry in this country 1s 
being dealt with in a way that will ensure economical production, 
and will maintain the supremacy in design which has hitherto been 
the characteristic of British production. 


Japan has evinced of late a sudden desire to extend 
its commercial relations with China. It is now reported that 
Yuan-Shi-Kai, the new Viceroy of Chi-li, intends to visit Japan 
soon in company with the Taotai Sheng for the purpose of making 
a thorough study of Japanese institutions and business methods 

enerally. The Japanese millionaire, M. Yasuda, of Tokyo, has 
for 600,000 dols. the cotton spinning mills and other enter- 

rises belonging to the Viceroy Chang-Chi-Tung and situated in 
Wu-Chang and Han Yang. The Viceroy is far more of a scholar 
than a business man, and he has lost money in running: these costly 
mills. Thus it will be seen that the Japanese are leaving no stone 
unturned to secure a leading place in the immense volume of 
trade carried on in the Yang-tse-Kiang basin. 
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TO CORRESPONDENTS. 


&@ Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, muat in all cases be accompanied by «a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

48 All letters intended for insertionin Tak ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

We cannot undertake to return drawings or manuscripts ; we must, 
therejore, request correspondents to keep copies. 





REPLIES. 


Hien Wycompe.—Mr. Schénheyder's paper on 
reprinted in our issue of February 2nd, 1900, 
2. P. (Barrow).—We are not aware that any such steps as those you 

mention are being taken by the Japanese Government. 

TRAVERSER (Cardiff).—Why not try end-grain wooden wheels for your 
shop trolleys? They will not cut up the floor as iron wheels will. 

Durex (Cleckheaton).—We have not the least doubt that the fault lies 
in the fire-bridge, which is too high. The draught that will suit one 
coal will not suit another. 

G. 8. (Camden, New Jersey).—No such letter appeared in our issue of 

January 10th. We think that quite enough has been said about a 
matter of no general interest. 

*. F. G.—We can only suggest that you should secure provisional pro- 
tection for your invention, and then submit it to some firm engaged 
in the manufacture of railway signals. 

F. T. (Cardiff). 
verted into steel ; such a conversion would be impossible. 
made of cast steel subsequently forged or rolled. 

CompresseD Paper Wueet Rims.—You might try Harker and Shake- 
spear, Porchester-street, Somer-lane, Birmingham; Isaac Warwick 
and Co., Wraysbury, near Staines ; or G. D. Peters and Co., Moorgate 
Works, Moorfields, E.C. 

Anxious (Southampton).—Your son’s age is no obstacle. There is no 
fixed limit of age for apprenticeship. The usual term in the present 
day is three years, at least for boys who have had some preliminary 
training such as your sun has had. 

A. P.—Machinery of the kind is described in almost any book on wood- 
working machinery. We advise you to call at the Patent-office 
Library, Southampton-buildings, and look up what you want there. 
If you do not find it write to us again. 

E. anv D. (Dorchester).—We would suggest that you consult the 
“‘Municipal and County Directory.” We doubt that even that will 
give you the name of every clerk to every little district council 
throughout the whole of Scotland and Ireland. 

Siixassy (Warwick).—The stress on the bight of a chain passed round a 
stone, into which the crane hook is put, is very much greater than the 
stress on the vertical chain. See in any elementary treatise on 
mechanics the chapter on the composition and resolution of forces. 

L. (Frankfurt).—No special articles have appeared in our pages on the 
use of wooden plugs for fastening rails to sleepers. Chairs are 
fastened to sleepers by compressed oak trenails in some cases. The 
trenails are sometimes hollow tubes through which iron pins are 
driven. 

W. H. B.—Your spring wheel is old. Dynamite is nitro-glycerine mixed 
with infusorial earth. Cordite is fairly free from fouling. We strongly 
advise you to let explosives alone; you obviously know nothing about 
them, and you may acquire a useless experience at the cost of your 
neighbours who take no interest in the subject. 

J. H. (Preston).—It is not compulsory to put mumber plates on patented 
articles, but it is very commonly done. As to the rest of your letter, 
everything turns on the terms of your agreement with your co-patentee, 
who is, we understand, the manufacturer. In any case you can recover 
your royalties whether the articles made are numbered or not. 

D. P. (Deptford).—Yes, we have heard it stated, at all events on good 
authority, that a stream of fresh water runs through the ground 
parallel to the Thames and at a lower level. It has been tapped at 
Deptford and other places on the south side of the Thames, but it is 
not potable, being contaminated with sewage in some way not clearly 
explained. 

P. P. (Smethwick).—There is no legal definition of the meaning of the 
words ‘‘competent person,” and it is probable that much litigation 
and squabbling will arise in consequence. You may take it for 
granted, however, that any official of the Board of Trade or Lloyd's, 
or servant of the boiler insurance companies, would be accepted with- 
out question as a “competent person” under the Factory and Work- 
shop Act to examine a steam boiler. 

R. J. H. B.—The discharge depends on the form of the nozzle, and you 
can find it by the aid of the following formula :—Q = 8 m a@ \/h, where 
his the height required to give the stated pressure, «¢ the sectional 
area of the orifice, and m a coefficient the value of which depends on 
the form of the nozzle. For a plain cylinder two diameters long “ = 
+82, for an ordinary converging cone two and a-half diameters long it 
is -95, and for a diverging cone nine diameters long it is 1-46 

T. G. (Sydney, Australia).—The respective gauges of the railways in the 
following countries are as follows :—Australia, 5ft. 3in., 4ft. SJin., 
3ft. 6in.; India, 5ft. 6in., 4ft., 3ft. 44in., 2ft. Gin., and 2ft.; America, 
4ft. Shin., 5ft. Gin., and 1 m.; Canada, 4ft. Sjin.; Great Britain, 
4ft. 8jin., a few smaller, various; France, 1-45 m., numerous various 
local-line gauges; Germany, 1-435 m., numerous various local-line 
gauges ; Italy, 1-435 m., numerous various local-line gauges ; Spain, 
oft. 6in., and 1 m.; Switzerland, 1-435 m., and 1 m.; Russia, 5ft., 
4ft. Siin.; China, 4ft. Shin., 1 m.; Japan, 3ft. 6in.; Egypt, 4ft. Stin., 
3ft. Gin., 2ft. Sin. 

A. 8. M. (Dennistoun).—You might try “Elementary Lessons on Elec- 
tricity and Magnetism,” by 8. P. ompson, and “ Electrical Engi- 
neering,” by Slingo and Brooker ; ‘‘ Electrical Engineering Formule,” 
by Geipel and Kilgour; Munro and Jamieson’s “ Pocket-book of 
Electrical Rules and Tables.” Engineering: Molesworth’s “ Pocket- 
book of Engineering Formule ;” Kempe’s ‘‘ Engineers’ Year-book ;” 
“The Practical Engineer Pocket-book.” Prof. John Perry has published 
hooks on ‘‘ Applied Mechanics,” “‘An Elementary Treatise on Steam,” 
“Hydraulic Machinery,” ‘Practical Mechanics,” “Spinning Tops,” 
“Telpherage,” ‘‘The Steam Engine,” “Calculus for Engineers,” 
‘‘England’s Neglect of Science.” Either of the slide rules you 
mention will probably do all you want. It is against our rules to 
make special recommendations in such cases, 


‘““Water Meters” was 
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Tools are made of steel, not of iron subsequently con- 
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MEETINGS NEXT WEEK. 


Royal ARTILLERY InstTiITUTION, Wootwicu. — Thursday, 
20th. Lecture on ‘‘ Ships and Forts,” by Mr. Fred T. Jane. 

Tue Instirution or Junior Enoineers.—Saturday, February 22nd, 
at 3p.m. Visit to the new baths and wash-houses of the Borough of 
Fulham, Melmoth-place. 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Monday, February 17th. Paper, ** Equipment of a Modern Telephone 
Exchange,” by Mr. F. A. 8. Wormull, Associate. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, February 21st, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Discussion on “‘ Modern Machine Methods,” by Mr. H. F. L. Orcutt. 

DuBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Thursday, February 20th, at 7.30 p.m., at the Royal College of Science, 
Stephen’s-green. Paper, ‘‘ Notes on Irish Water Power and its Electrical 
Development,” by W. Tatlow, M.A., B.E., Associate Member. 

Royat METEOROLOGICAL Society. — Wednesday, February 1%th, at 
7.30 p.m. Papers, “‘ Report on the Phenological Observations for 1901,” 
by Edward Mawley, F.R.H.S.; ‘‘‘La Lune Mange les Nuages’: A Note 
on the Thermal Relations of Floating Clouds,” by W. N. Shaw, M.A., 
F.R.S. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
—Tuesday, February 18th, at 7.30 p.m., at the New Physical Laboratory, 
Owens College, Manchester. Paper, ‘‘The Construction of English and 
Foreign H.T. Central Station Switch Gear,” by H. W. Clothier, 
A.M.LE.E. 

Tue Institution oF CrviL ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF StuDENTS.—Thursday, February 20th, at 7.15 p.m., in the 
Chemical Lecture Room of the Durham College of Science. Paper, ‘‘ The 
Use of Artificial Blocks of Large Size in Harbour and other Marine 
Works,” by Mr. G, G. Stoney, M. Inst. C.E. 

Tue InstituTIoN oF Crivit. ENGINEERS.—Tuesday, February 18th, at 
.m. Ordinary meeting. Paper, ‘‘ Electrical Traction on Railways,” 


8 p 
by W. M. Mordey and Bernard M, Jenkin, M. Inst. C.E,—Wednesday, 


February 








February 19th, at 2.30 p.m. Students’ Visit to the Works of John I. 
Thornycroft and Co., Limited, Church Wharf, Chiswick, W. 

Society or Arts.—Monday, February 17th, at 8 p.m. Cantor Lectures. 
Second Lecture on “ Personal Jewellery from Prehistoric Times,” by 
Cyril Davenport, F.S.A.—Tuesday,; February 18th, at 4.30 p.m. Colonial 


Section. Paper, ‘The French-Canadian Relationship to the Crown,” by 
W. T. R. Preston.—Wednesday, February 19th, at 8 p.m. Ordinary 
meeting. Paper, ‘The Use of Balloons in War,” by Eric H. Stuart 


Bruce, M.A. 

Roya Institution or Great Britars.—Friday, February 21st, at 
9 p.m. Discourse on ‘ Musical and Talking Electric Arcs,” by W. 
Duddell.—Afternoon Lectures at 3 p.m.: Tu y, February 18th, ‘‘ The 
Cell: Its Means of Offence and Defence; Immunity,” by Allan Mac- 
fadyen ; Thursday, Feb 20th, “The Scot of the Eighteenth 
Century,” by the Rev, John Watson ; Saturday, February 22nd, “‘ Some 
Electrical Developments,” by the Right Hon. Lord Rayleigh. 








DEATH. 


On the 7th inst., at Ekrook, Wallington, Surrey, D. RuTHErrorp, 
C.E., late executive engineer, Larkhana, Sind, aged fifty-eight years. 
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RAILWAY ECONOMIES. 


THE half-yearly reports of the principal railway 
companies, just issued, are not satisfactory. They 
are a little better than the reports for the first half 
of the year 1901, but the gain, such as it is, appears 
to be for the most part the result of a drop in the 
price of coal. Profit and loss are so nearly balanced 
that a few shillings difference in the price per ton 
of locomotive fuel means a dividend or no dividend. 
As an example of the difficulty met with in making 
a profit, we take the following figures at haphazard 
from the accounts of the London and South-Western 
Railway Company. Since 1896 the growth in gross 
earnings for the December half-year has been 18-9 
per cent.; but the increase in the sum paid for coal 
for the half-year has been 114-4 per cent., and the 
increase in the cost of material 44-6 per cent. For 
the whole of 1901, compared with 1896, the growth 
in gross earnings has been 19 per cent.; while the 
increase in the sum paid for coal has been 120 per 
cent., and the increase in the sum paid for material 
has been over 42 per cent. There is an incessant 
demand made by traders for lower rates. Taxes 
have augmented; labour of all kinds calls for 
higher wages; the Board of Trade ask for better and 
better appliances, so that risk of all kinds may be 
reduced, and last, but not least, the travelling public 
insist on more and more luxurious accommodation. 
The railway companies are as Ishmael. Every 
man’s hand is against them. If a chairman or a 
traffic manager protests, he is told that if he studied 
economy there would be large dividends and all other 
good things as well. Big wagons, we are assured, 
mean big dividends ; and much more to the same 
purpose. It really seems that the time has come 
for calmly considering the position of the railways, 
and ascertaining what changes in the system of 
working are likely to be of use in the way of pro- 
moting economy. 

We shall not be very wide of the mark if we say 
that the great railway systems of the kingdom 
represent a capital outlay of £47,000 per mile. Not 
so many years ago the cost was about £40,000 per 
mile, but enormous sums have been spent on short 
lengths near London and other great cities which 
have run up the average. Now 3 per cent. of 
£47,000 is £1410. If, then, our railways are to pay 
only the extremely moderate dividend of 3 per cent. 
per annum, each mile of line must earn a clear profit 
of £1410 a year, or nearly £28 per week. To make 
this statement more striking, let us say that the 82 
miles of line between Euston and Rugby must earn 
every week £2290. This sum, be it observed, does 
not represent the gross receipts, but the money 
required to pay a dividend of 3 per cent. after all 
costs and charges of every kind have been defrayed. 
Of course, it will be understood that the 82 miles of 
line in question did not cost nearly £4,000,000, but 
the cheaper portions of every line have to bear part 
of the burthen incurred by the construction of the 
costly portions. When, then, we talk of effecting 
economies in this or that direction, of cutting down 
rates, and so on, it should be steadily kept in mind 
that the capital invested in railways is so enormous 
that very large sums are required to pay any dividend 
whatever. Nothing will get over the unpleasant 
fact that the steel roads of this country have been 
made at a tremendous cost. Railways have, no 
doubt, to use a very hackneyed phrase, conferred 
enormous benefits on the world; but the benefits 
have to be paid for, and that at a very high rate. 

In what direction can economy be effected? How 
are railways to be managed so that of the gross 
receipts a larger proportion shall be left to pay a 
profit—that is to say, a dividend to shareholders ? 
No one suggests that the machinery and rolling stock 
and permanent way should be suffered to deteriorate. 
It is out of the question that wages should be 
reduced per head of the railway population. A 
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dozen more or less insignificant methods of econo- 
mising may be suggested. We are driven in the 


end to see that the only place in which any | 


appreciable saving can be effected is in the cost of 
haulage. Itis to move men and things from one 
place to another that railways have been constructed ; 
and as the work of moving them is the most im- 
portant, so is it that in which it is most likely thata 
saving can be effected. We are encouraged to 
adopt this view by the obvious influence of the 
effect of the price of coal on the profits of the com- 
panies. The sums spent on coal are colossal, 
consequently even small percentages of saving are 
adequate to produce a considerable effect on the 
result of a year’s working. Take, for example, the 
Lancashire and Yorkshire Railway. The cost of 
coal for the past half-year was £147,000; for the 
corresponding six months in the year before it was 
£187,000. Here we have a difference of no less 
than £40,000, or say, for the year, £80,000, which 
would suffice to pay a dividend of 3 per cent. on 
more than £2,600,000. Let us suppose that it was 
possible to cut down the coal bill one half, and see 
how great would the saving be. 

There are two ways in which economy may be 
effected, leaving the price paid for the coal un- 
touched. The one consists in reducing the quantity 
burned in proportion to the paying load hauled ; the 
other consists in increasing the paying load in pro- 
portion to the gross load. The first means an 
augmentation in the economical efficiency of the loco- 
motives, and is by no means a simple question. The 
phrase “economical efficiency” is by no means limited 
in its application to the consumption of steam per 
horse-power per hour. It includes what may for 
want of a better word be called the demurrage of 
engines—the time during which they are standing 
with steam up and yet doing no work; coal expended 
in lighting up; cleaning; oil; wages, and water. The 
second means, mainly and roughly, a reduction in 
train miles, though not in the weight of goods or 
number of passengers carried. Turning once more 
to the Lancashire and Yorkshire Railway for an 
illustration of our meaning, we find that during the 
last half-year, with an increase of £27,000 in the 
earnings of goods and mineral trains, the mileage is 
281,000 less than it was in the preceding half-year, 
and the receipts per train mile stand at 122-71d. 
against 110-09d. A similar system ought to be 
applied to passenger trains, a subject on which we 
have repeatedly written. The lesson to be drawn 
from the reports is simply that the earning power 
of each vehicle must be increased, and that can 
only be done by augmenting its paying load. In 
this way, and in no other, do we see any promise 
of reduction in the working expenses of our lines, 
and unless and until they are reduced dividends 
cannot augment, nor can traders have the diminished 
rates for which they clamour. 


THE JUBILEE OF GOLD MINING IN AUSTRALIA. 


Once upon a time an old shepherd, tending his 
flocks in the hills of what was at the time a remote 
part of Australia, picked up and examined a strange 
piece of ore. It was a gold nugget. This was in 
1851, and the place was 101 miles N.N.W. of 
Melbourne. The shepherd, whose prowess in the 
‘noble art ” belied his gentle calling, bore the nick- 
name of ‘‘ Bendigo,” after a famous British pugilist. 
The district adopted this name, a township sprang 
up, and although the actual rush for gold did not 
take place until some years later, there came a time 
when Bendigo was the most talked of town in the 
Southern Hemisphere, as the Australian Eldorado. 
Bendigo has experienced all the frenzied excitement, 
and has witnessed the letting loose of all the mixed 
passions which are met with in the early stages of the 
rush for gold. It has seen the rapidly made fortunes 
of the few, and the despair or disappointment of the 
many. The rush, however, has long ago subsided, 
and the gold workings have reached the prosaic 
stage that is inevitable when industrial companies, 
worked on strictly commercial lines, have possessed 
themselves of the property. It was in Bendigo that 
Lord Salisbury, then Lord Robert Cecil, as far back 
as 1852, joined the ranks of the diggers, and washed 
for gold like the rest of the local world in those days. 
Unless a goldfield is in a hopelessly barren and 
unprofitable district, the search for this metal usually 
begets other industries, and this has been the case 
with Bendigo. Though gold yet holds its own as 
the staple industry, still employing about 5000 
miners, the city and district possess many other 
industries, and the neighbourhood, speaking gener- 
ally, is as prosperous as any in Victoria. Farming, 
vine growing, brewing, pottery, brick and tile making, 
stone cutting, and iron founding are among the more 
notable of the local industries in the prosaic Bendigo 
of to-day, with its population of 40,000 inhabitants, 
its cathedral, its churches of every denomination, 
and its five fire brigades. It issaid that the Bendigo 
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mines have contributed £100,000,000 in gold to the 
coffers of the world. 

Though Bendigo as a gold centre has allowed 
| herself to be surpassed in annual output by more 
recently discovered tields elsewhere, it is appro- | 
priate that she should have selected herself as the 
spot on which to celebrate the Golden Jubilee of 
Australia. This she has done by inaugurating an 
exhibition, which was opened last month under the 
title of “The Victorian Gold Jubilee Exhibition.” 
The show in question has been designed to illustrate 
the marvellous advance that has been made during 
the last half century in the various phases of mining 
in Australia, from the alluvial processes of the early | 
days to the higher developments, including the treat- | 
ment of refractory ores, and so on. Arts, sciences, | 
manufactures, industries, produce, inventions, dis- 
coveries, «c., are also fully represented, and, in view 
of the recent and probably progressive impetus to 
Australiaas a general mining country, such an exhi- 
bition is timely and should be a success. 

It is well to run through the latest figures arrived 
at in the way of gold returns from Australia. Out 
of the total of £386,114,210 since gold was dis- 
covered, itis only natural that Victoria, with its early 
start and many facilities, should head the list. Her 
contribution has been £257,386,448. Queensland 
follows with £50,209,783; New South Wales is third 
with £48,740,533; and then Western Australia, 
£22,914,059; Tasmania, £4,598,412; and South 
Australia, £2,294,975. When, out of the grand 
total, Bendigo has furnished at least a fourth, she 
may justly claim the right to be the representative 
gold centre for a commemorative exhibition of this 
sort. And this in spite of the fact that the old 
shepherd above referred to had been anticipated by a 
few months in the discovery of gold in Australia by | 
the famous finding of the metal at Summer-hill 
Creek, in New South Wales, by Hargreaves, on 
February 12th, 1851. 

The ups and downs of gold mining in the various 
States of Australia are demonstrated by the last 
returns, which show that Victoria, which headed 
the list, had, as her last annual output, £3,229,628, 
and was left far behind by her youngest com- 
petitor, Western Australia, whose output reached 
£6,007,610. These figures, however, demonstrate 
“ups” rather than “downs,” for they go to show 
the enormous increase in the output of Western 
Australia rather than a decrease in that of Victoria. 
Again, we would call attention to the fact that a 
glance at the gold returns from the various States 
of Australia will at once convince the student that 
the well-worn theory, to the effect that Australia is 
purely a pastoral and agricultural country, is now 
an obsolete one, true as it might have been only a 
few years ago. 








BOILER POWER AND ELECTRICITY. 


Ir we were asked to say in what department of 
mechanical engineering most mistakes are made, 
we should reply in the provision of boiler power. 
The designers of electric light and power plant are 
peculiarly sinful in this respect. At least half the 
troubles that beset the electrical engineer are 





boiler is not put down ; or the grates are wrong ; or | 
the mechanical stoker does not suit the coal ; or the | 
chimneys do not give sufficient draught; but the | 


surface is not provided. 


| 


they accurately photograph what passes through | 
the mind of the engineer who designs the contents 
of a modern power-house. 

The two most efficient reasons why boiler power 
is absent are the desire to economise in first cost, 
and an exaggerated notion of the perfection of 
steam machinery. Boilers cost a great deal of 
money; they require numerous auxiliary appur- 
tenances, and they occupy valuable space. It is 
taken as going without saying, that the smaller the 
outlay of capital on boilers the better. They make 
little show ; they are in no wise ostentatious crea- 
tions, redounding to the credit of the engineer. 
They are not m this respect comparable to a fine 
set of glittering engines and beautifully-finished 
dynamos. The boilers are stowed away anywhere; 
they are but drudges, more or less dirty slaves of 
the engines. As has been always the manner of 
slaves, they now and then arise in their might and 
assert their importance in a very vigorous and un- 
pleasant way. But no one ever takes pride in| 
boilers ; at all events, nobody connected in any way | 











| before. 


ally realised in ordinary practice. The carding) 
mistake made lies in overrating the economical 
efficiency of the machinery, and the steam-producing 
power of the boilers. The engineer reads of larg, 
marine engines which develop an indicated horse. 
power for every 1+5 square foot of heating surface 
in the boilers. He believes that he can attain a 
similar result. His expectations are not satistied 
For a few months, indeed, all goes well. Then the 
engines begin to leak just a little past the pistons 
and the boilers become scaled. It is found, too, that 
the quality of the coal has something to do with the 
steaming powers of the boiler. Attempts to push 
the fires end in an appearance before the police 
magistrate and heavy fines for making smoke. The 
fundamental error lies in expecting too much. The 
curious theory about the error is that it is repeated 
over and over again. There is scarcely a power. 
house in the kingdom which has been at work for q 
year which would not admittedly be the better fo, 
more boilers. 

The electric light engineers have a better excuse 
to urge than perhaps anyone else. The maximum 
demand for power lasts but a few minutes out of 
the twenty-four hours. The top of the power curye 
will represent at most, say, an hour, and it seems 
pity to provide a great deal of costly heating surface 
that is only wanted for one hour out of the twenty. 
four. Better, it would seem, to drive the boilers ag 
hard as possible for that time than to provide extra 
boilers. The policy is not sound, and its application 
is only too often attended by results unsatisfactory 
to consumers and heart-breaking to engineers and 
electricians in charge. A certain boiler plant is put 
down. The demand made on it increases daily as 
more and more lights are added, and at last a point 
is reached when every energy has to be strained to 
tide over the peak of the load. It seems to be im- 
possible ever to get provision made in time for this 
condition. Always we find the same mistake. The 
engines use much more than they ought. It is 
almost impossible to convince anyone who has 
to do with electricity that the normal engine 
and boiler of every-day life will not perform according 
to the books. A discount of at least 25 per cent. on 
all promises, estimates, and anticipations will be 
allowed by the prudent engineer, if he exists. At 
the first the situation is uncertain, and, as has been 
said by a clever author, uncertain situations do not 
improve by keeping. 

A little paper has recently been read by Mr. 
C. E. Stromeyer before the Manchester section of 
the Institute of Electrical Engineers, which is 
worthy of careful reading. Mr. Stromeyer is chief 
engineer of the Manchester Steam Users’ Associa- 
tion. He does not mince matters. He tells his 


| hearers that the business of a steam boiler is to 
| make steam, and not to satisfy theories or save fuel 


at all costs. Having settled what is to be the 
greatest demand for steam, and how many boilers 
are wanted for regular work, for short periods at 
regular intervals, and for sudden emergencies, we 
may proceed to the question of econcmy, but not 
The paramount condition is that all the 
steam that can possibly be wanted can be supplied 
without forcing the boilers. ‘ Unless the necessary 


brought about by want of steam. The right sort of | amount of steam is available at the right time 


no true economy is possible.’ Mr. Stromeyer 
insists on a fact that ought to be patent but is 
not, namely, that an important reason for paying 


most prominent fault of all is that sufficient heating ‘more attention to the possession of full power than 
In other words, there is | 80-called economy is that the steam demand at an 
not the boiler power really needed. Various expla- electric light station is absolutely inelastic. The 
nations of all this may be given. The fact remains, engines must be kept running at the right speed or 


and the causes are well worth consideration, for|the voltage goes down. If in a factory enough 
steam cannot be generated, the tools work more 


slowly, or a certain number of looms or spindles has 
to be thrown out of work. 
nothing of the kind is permissible ; and if once the 
pressure begins to fall, it will go down faster and 
faster, because more and more low-pressure steam 
has to be provided, and the engine economy suffers. 
Bearing these things in mind, the man who plans a 
power-station may rest assured that if only he has 
suff-cient boiler power things will go well with him. 
It is like charity, it will cover a multitude of sins. 
Over and over again we have said that the first 
thing to be done in the work of an electric light 
power-house is to take care that there shall always 
be plenty of steam. The engines must be kept 
running at any price. Mr. Stromeyer endorses all 
our arguments, and fully supports our contention. 
It is well to remember that economy and plenty of 
steam always go together. 
bering is the truth that forcing boilers and waste of 
coal also invariably go together. 


At an electric station 


Not less worth remem- 


What the type of boiler shall be depends on the 


with a power-house does. Again, all those who | environment ; nohard-and-fast rule can be laid down. 
make and sell boilers, particularly boilers about | Everything turns on the conditions of the boiler’s 
which there is something the subject of a patent, | existence, the space available, the quality of the coal, 
naturally claim for them an efficiency and economy | the height of chimney that can be built, the kind of 
which are very seductive; and are but occasion-| water; the very characteristics of the firemen of 
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Then the ground | 


district cannot be overlooked. 
available and the ease of access are of im-| 
orrance. Water-tube boilers, for example, may be | 
pat down where any other type would be inadmis- | 
ible, because the water-tube boiler can be carried | 
through narrow streets a bit at a time. But these | 
and all other considerations, such, for example, as | 
ca ital outlay, are wholly insignificant as compared 
to the dominant necessity for having power enough | 
to supply all the steam required at all times, with- 
out unduly forcing the fires ; and this long after the 
engines have made their first revolution, and when 
the conditions tending to economy are not what 
they once were. Paraphrasing the story of the old | 
sailor who, granted three wishes, demanded more | 
and yet more rum, we advise the engineer respon- 
sible for the design of a power-house to provide 
more and yet more boiler power. In all our ex- 
yerience we have not yet heard of an instance in 
which there were more boilers supplied than were | 
Dozens of examples to the contrary will | 


| 
| 


the 
space 





wanted. ) 
suggest themselves to our experienced readers. 


+04 -- 


THE FEDERATION AND THE UNIONS. 

Tue importance of the advance note of the members 
of the engineering societies upon the proposed new 
working agreement, to which the union leaders had appa- 
rently consented, may be readily over-rated. There are 
those who profess to see in it the foreshadowing of 
another industrial strugg! such as crippled the engineer- 
ing trade of this country four years ago. We believe this 
lugubrious forecasting will be falsified. The mere fact 
that the ballot has resulted in a decided balance against 
the new agreement does not in any way disturb the pre- 
sent condition of affairs. It leaves us just where we 
were, and there is no more reason to-day for uneasiness 
than there was a few days ago, before the result of the 
ballot was made known. It is unquestionably a 
matter for regret that the proposals which had 
received the approval of the best of the union 
leaders should have been rejected. But although there 
is a substantial majority of the number who voted, 
the fact that a far larger number abstained from 
voting at all is of far more significance. As a rule, 
it is the easy-going, peaceful, and contented person who 
does not take active interest in questions of the kind 
involved, whilst it is the turbulent minority who gather 
their forces together and leave not a stone unturned to 
make as powerful a display as the conditions permit. It 
is admittedly an exceedingly difficult matter to persuade 
a man who is not convinced that he has a serious 
grievance to record his opinion either one way or the 
other. Frequently he listens to the agitator good- 
naturedly, and whilst refusing to vote for him consents, 
or is persuaded to abstain altogether from the poll. The 
example of the ballots for the County Council supply a 
case in point. We cannot help thinking that we have in 
this decision of the engineers a similar state of affairs. 
The men who imagine they have a grievance, or who are 
fractious simply for the love of the thing, have voted, 
whilst those who would be content to let things continue 


| process has been enlarged to a systematic description of the more 





as they are have not voted at all, and a comparatively 
small number, either influenced by the example of their | 
leaders or in favour of the new conditions by conviction, 
have recorded their wishes. On the whole, then, we 
must repeat that we see absolutely no cause for ap- 
prehension. 





THE EFFECTS OF CONCUSSION ON STEEL. 


Ix another place we have referred to the explanation 
given in France, presumably by an expert, of the cause 
of the explosion of a compressed air receiver from which 
torpedoes were charged. It is to the effect that the 
nece'ver, when under a severe tensile stress, was struck, 
and thereupon exploded. The statement deserves very 
careful attention. It is always held that soft steel—or, 
at least, steel of high ductility—is proof against the effect 
of shock ; but, in point of fact, there is next to nothing 
known about the matter as the result of direct experi- 
nent. It is quite useless to say that a shock could not 
produce fracture, unless experience has demonstrated 
that it cannot. When chains are under tension in the | 
test trough they are always struck with a hammer, and | 
weak places are found; but no such test is applied, so far 
is we are aware, to anything but chains. The drop test 
for axles has, of course, nothing to do with the matter, 
because the axle is not in stress. Those who possess 
testing machines might, we believe, find a new opening 
for research in this direction... No costly apparatus would 
be required, and we fancy some very useful information 
night be obtained. It has, of course, long been known 
that vibration tends to cause fracture. Nothing will set 
up more violent vibration than a blow. 


HEAVY OILS FOR MOTOR PURPOSES. 


Apart from the desirability of obviating the danger 
Which attends the use of the highly volatile petroleum 
spirit in oil engines for motor-car purposes, the question 
of the difference in cost of the heavy oils and the spirit 
1s of quite sufficient importance to encourage inventors 
lo persevere in the direction of producing an engine 
which can utilise ordinary lamp oils without causing a 
nuisance and without becoming clogged up by oleaginous 
deposits resulting from combustion. Elsewhere will be 
found a brief description of a novel form of engine in 
which the problem appears to have been attacked with 
considerable success. Still another method is working at | 
the Sheffield Technical College, and elsewhere with good | 
results. In this case a new type of carburetter—the 





| evidence of having been carefully prepared. 


Moorwood-Bennet—is used, in which the oil, and not the 
air, is heated, and the air is caused to percolate through | 
the former—see Tue ENGINEER, vol. xcii., p.625. In this } 
instance a residue remains in the carburetter, but this is | 
not allowed to enter into the motor cylinder, and thus 
the exhaust is free from the vapour and odour usually 
associated with the use of heavy oils. The residue can 
be discharged at intervals. 


SHORT NOTICES. 


The Cyanide Process of Gold Extraction By James Park. Second 
Eu slish edition ; revised and enlarged. 8vo., 166 pages. London: 
Ch wles Griffin and Co, 1901.—The favourable reception that Mr. 

2ark’s work has met with in this country has resulted in a call for 
a new edition in about a twelvemonth, which, considering that the 
bo k is only addressed to specialists, speaks well for its utility. 
On a previous occasion we havegivena description of the contents and 
arr ingement of the work, which are maintained generally in their 
ori rinal order in the new. volume, but with substantial additions, 
bo h in text and illustrations. The important subject of the con- 
trol of the solutions employed in dissolving out the gold by 
systematic testing and analysis has secured full attenticn, and 
several new improvements in testing methods are described in 
Chapter IV, The earlier short notice of the application of the 


Important cyanide-extraction plants in the different gold mining 
districts of the world ; those in New Zealand, where the method 
has been applied with considefable success to the treatment of a 
class of minerals, reducible with difficulty, being described from the 
author's own experience and observations, while for those in other 
countries he has been assisted by the labours of Mr. Yates, Mr. 
Alfred James, and other workers in the same field, whose labours 
have contributed to bringing the process to its present state of 
efficiency. 

Fowler's Electrical kugincers YVear-book and Pocket Directory of 
Light, Power, aud Traction Stations. 1902. Manchester: Scientific 
Publishing Company. Price 1s. 6d. net and 2s, 6d. net.—We had 
occasion to refer to this little book when it appeared last year for 
the first time. There has been a certain amount of re-arrange- 
ment of the pages, so that it is not always that the same things 
can be found on the same pages in the two issues. We have 
ae Nepe expressed our views on this matter in connection with 
~ooks of reference of this kind. Users of the book get accustomed | 
to looking on certain pages for certain things. If, in a new issue, 
they look on these pages and do not find what they want, they 
have to have recourse to the index. Of course, it may be impos- 
sible to arrange finally the pages so early in the life of a new book, 
but the compiler will do well to bear this in mind in future. Other- 
wise the new edition appears to us to embody all the good 
features of the first, and, in addition, to possess some of its own. 
It has been carefully revised and brought up to date. 

tiuide to the Practival Elements of Electrical Testing. By J. 
Warren. London: 8S. Rentell and Co., Limited. 1901. Price 
3s. 6d.—This is a reprint, in book form, of a series of articles 
which appeared originally in Electricity, It claims to be a 
compilation of the most useful electrical tests, and the manner in 
which they may be practically conducted. All mention of the 
theory underlying the various processes described has been 
purposely omitted, as it is considered that, though necessary to 
the training of the electrical engineer, long theoretical explana- 
tions are apt to be only in the way when one wants to rapidly 
consult a work of reference as to how a certain test may be carried 


| London: Chapman and Hall, Limited. 





out. The book is divided practically into two parts. In the first 
there is a description of various instruments and apparatus, and 
the second is devoted to actual testing. 

The Universal Electrical Directory. J. A. Beryls. London : 
H. Alabaster, Gatehouse and Co. 1902. Price 10s.—This useful | 
directory increases in bulk and comprehensiveness as the subjects | 
to which it applies increase in magnitude. There are now 
included about 10,640 distinct names. In addition to the new | 
names incorporated in the present issue, much financial informa- 
tion is given, the pages added, thirty-six in number more than in 
the 1901 issue, making in all about 1280 pages entirely of directory | 
matter. The lists of central stations in the United Kingdom | 
and Colonies have been considerably extended, and the engineer's 
name, system of distribution, and the voltage have been included. | 

Foster's Electrival Engineer's Pocket-book. By Horatio A. Foster. | 
London: E. and F. N. Spon, Limited. 1902. Price 21s. net.— 
Yet another has been added to the many existing works of refer- | 
ence in connection with electrical engineering. The present 
volume runs to nearly 1000 pages, and is yet not unwieldy, being 
barely more than 1jin. thick, nor is the paper so thin as to be 
objectionably transparent. We are informed in the preface that | 
the matter included is representative of American practice, and | 
that no effort has been made to include any other, except in special | 
cases. The ground covered is very large, and the book gives | 


A New Coloured Map of Metropolitan Railirays, Trameays, and | 
Miscellaneous Improvements, deposited at the Private Bill-office, 
November 30th, 1901, for session 1902, has been publishéd by Mr. | 
Edward Stanford, London, at the price of six shillings. The 
different metropolitan boroughs are clearly shown in colours ; the 
railways and tramways in operation are shown in black, and the 
railways and tramways proposed in red. Each line is numbered 
to correspond with an index given in one corner of the map. 

Lockirood’s Builders, Arehites ts’, Contractors , and Engineers’ 
Price-hook for 1902, Edited by Francis T. W. Miller. London : 
Crosby, Lockwood and Son. 1902, Price 4s.—With regard to this 
excellent book, we need only say that as far as we have been able 
to test it, we find it brought quite up to date, and to possess 
further valuable features not contained in former issues. 


The Jonrnal of the Royal Agricultural Society yp England. 
Vol. lxii.. London: John Murray. 1901. 

The War in South Africa: Its Cause and Conduct. London: 
Smith, Elder and Co.; George Newnes, Limited. 1902. Price 6d. 
By John Henry Knight. 


Light Motor Curs and Voiturettes. 
London: [Iliffe and Sons, Limited. 1902. 


With illustrations. 
Price 3s. 6d. net. 
Slide Rule Notes. By Lieut.-Colonel H. C: Dunlop and C. 8. 
Jackson. London: Simpkin, Marshall, Hamilton, Kent and Co. 
1901. Price 3s. net. 
A Practical Treatise on Mine Surceying. By Arnold Lupton. 


With illustrations. London: Longmans, Green and Co. 1902. 
Price 12s. net. 
An Elementary Treatise on Alternating Currents. By W. G. 


Rhodes, M. Se. ( Vict.). 
Price 7s. 6d. net. 

Pumps: Their Construction and Management. By Philip R. 
Bjérling. With ninety-one illustrations. London: P. 8. King 
and Son. Price 3s, 6d. net. 

Primary Batteries: Their Theory, Coustruction, and Use. By 
W. R. Cooper, M.A., B. Sc. London: The Electrician Printing 
and Publishing Company, Limited. Price 10s. 6d. net. 

The Gas Engineers’ Annual and Directory of Gas Undertakings, 
1902. Edited by Charles W. Hastings.  ‘I'wenty-third annual 
publication, London: J. G. Hammond and Co., Limited. 


London: Longmans, Green and Co, 1902. 





Cicil Engineering us Applied in Construction. By L. F. Vernon 
Harcourt. With numerous illustrations of works in the text. 
London: Longmans, Green and Co. 1902. Price 14s. net. 

Cast Iron: A Record of Original Research. By Wm. J. Keep. 
First edition. First thousand. New York: John Wiley and Sons. 
1902. Price 10s. 6d. 

Power and Power Transmission. By E. W. Kerr, M.E. First 
edition. First thousand. New York: John Wiley and Sons. 
London: Chapman and Hall, Limited. 1902. Price 8s. 6d 

Laxton’s Builders’ Price-book for 1902. Containing above 72,000 
prices. Originally compiled by William Laxton. Eighty-fifth 
edition. London: Kelly's Directories, Limited. _ Price 4s. 

Specitication: For Architect, Surceyor, the Engineer when 
Specifying, and for all interested in Building. No. 5. 1902: 
London: Effingham House, Arundel-street, Strand. Price 5s. 
net. 

Compressed Air: Its Production, Uses, and Applications. With 
forty air tables and 545 illustrations. By Gardner D. Hiscox, M.E. 
London: Sampson, Low, Marston and Co., Limited. 1902. 
Price 25s. net. 

Water and its Purification. 
With numerous illustrations and tables. 
and extended. London: Crosby, Lockwood and Son. 
Price 9s. net. 

The Lar and Practice Relating to Patents, Trade Markx aud 
Desigus, with a Digest of Colonial and Foreign Patent Laws, de. 
Second edition. By David Fulton. London: Jordan and Sons. 
1902. Price 15s, net. 

Sells Directory of Registered Telegraphic Addresses. 1902. Pub- 
lished annually, with three quarterly editions, by Henry Sell. 
London : 167, Fleet-street, E.C. Price, including supplements : 
Subscribers 18s., non-subscribers 21s. 

The Shipping World Year-book : A Desk Manual in Trade, Com- 
merce, and Nucigation. Edited by Evan Rowland Jones. With « 
new map specially prepared by J. G. Bartholomew, F.R.G.S., &c. 
1902. London: Shipping World Cfiice. 1902. Price 5s.; foreign 
countries, 6s, 


By Samuel Rideal, D.Sc. (Lond.). 
Second edition, revised 
1902. 


Architectural Eugincering. With especial reference to High Build- 
ing Coustruction, de. By Joseph Kendall gases B.S.C.E. 
Second edition, re-written. First thousand. New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 1901. 
Price 14s. 6d. 

The Mechanics of Engineering. Vol. 1. Kinematics, statics, 
kinetics, statics of rigid bodies and of elastic solids. By A. J. 
Du Bois, C.E., Ph. D. First edition. First thousand. New York: 
John Wiley and Sons. London: Chapman and Hall, Limited. 
1902. Price 31s. 6d. 


Licut Raitways Act, 1896.—The Board of Trade have recently 
confirmed the following Light Railway Orders, viz.:—(1) Essington 
and Ashmore Light Railway (Amendment and Extension) Order, 
1902, authorising the construction of light railways in the county 
of Stafford, in the parishes of Wednesfield and Short Heath, and 
the abandonment of certain light railways authorised by the 
Essington and Ashmore Light Railway Order, 1900. (2) Aldershot 
and Farnborough Light Railway Order, 1902, authorising the con- 
struction of light railways in the counties of Southampton and 
Surrey, from Aldershot to Farnborough. (3) Lyndhurst Light 
Railway Order, 1902, authorising the construction of a light rail- 
way in the county of Southampton, from Lyndhurst to Lyndhurst- 
road. (4) Middleton Light Railways (Deviation, &c.) Order, 1902, 
authorising the deviation of a light railway authorised by the 
Middleton Light Railways Order, 1898, and for other purposes. 
(5) East Anglian Light Railways Order, 1902, authorising the con- 


| struction of light railways in the county of Suffolk, from Lowestoft 


to Kessingland. (6) Wigan Light Railway Order, 1902, authoris- 
ing the construction of a light railway in the urban districts of 
Pemberton and Ashton-in-Makerfield, in the County Palatine of 
Lancaster. (7) Worcester (Extension) Light Railways Order, 
1902, authorising the construction of light railways in the city of 
Worcester, and the rural districts of Martley and Upton-on-Severn, 
in the county of Worcester. 

BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—The 
eleventh annual dinner of the Birmingham Association of 
Mechanical Engineers took place on Saturday night at the Grand 
Hotel, Birmingham, and was largely attended. The Right Hon. 
Jesse Collings presided. He proposed the toast ‘‘The Associa- 
tion,” and congratulated the members on its increasingly successful 
career during the past twelve years. He suggested that manufac- 
turers would do well if they joined together, and sent to America 
on a tour of inspection half a dozen selected men—from the ranks 
of such men as those present—and six working men. He had seen 
American methods, and he should despair of making anyone quite 
understand the improved methods which they had there over 
British methods. Last week he had an interview with Mr. Schwab, 
the secretary of the great American Steel Trust, who in a recent 
speech declared that the Americans paid twice the wages that 
were paid in England, but they got three times the output. That 
was a statement which should stir the thoughts both of employers 
and employed. How was this saving of 50 per cent. to be accom- 
plished! He considered that employers would act wisely if they 


| sent employés on to the spot to study the character of the American 


organisations, so that the knowledge they acquired might be 
imparted to their fellows on their return. He believed that the 
result of such visits would effectually dispose of the fallacies which 
were continually cropping up, and would make them feel that 
‘unless all worked together as one whole that they would be 
likely to come to grief.” 

LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association, held on January 30th, Mr. Alfred Towler, 
M.1.M.E., in the chair, Professor John Goodman gave a paper on 
“Structural Ironwork.” The value of building sites in big cities, 
he said, had risen to such an extent that a structure can now only 
be made to yield a reasonable return on the outlay by making the 
best possible use of the space. For some buildings stone, brick, 
&e., answered admirably ; but in their use for very high buildings 
serious difficulties arose. Mild steel was roughly seventy times as 
strong as stone in tension, seven times in compression, and ten 
times as rigid, whilst lending itself readily to structural pu: > 
Some years ago there was a prejudice against the use of steel 
made by the basic-Bessemer process ; but now structural steel is 
turned out by this process practically equal in every respect to 
that made by the acid open-hearth process. For filling in, 
materials were required that would resist the weather ; and thus 
by using those best suited to their purpose the highest art was 
arrived at. Professor Goodman gave examples of steel skeleton 
buildings. Columns, he said, should —— as — as 
practicable to the hollow circular section. ‘is was illustrated by 


| diagrams of curves showing the relative strength of various 


sections according to Rankine’s modification of Gordon’s formula, 
Euler’s formula giving too high a strength for short columns. 
Other curves showed their relative cost. A column should be 
centrally loaded, a fact which was often depreciated by architects. 
For a hollow circular column 30ft. long, 12in. in external diameter, 
and lin. thick, the safe load applied at the axis was 116 tons, but 
lin. from the axis cnly 31 tons. The steel and concrete founda- 
tions for columns, the various forms of girders and floors, and the 
wind-bracing for structures, were also explained ; and the Professor 
said that, though the action of fire on steel was too big a subject 
to be dealt with, experience had shown that a properly con- 
structed steel frame would withstand fire better than brickwork 
or masonry, because distortion through expansion was of little 
consequence. 
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THE COALING-AT-SEA EXPERIMENTS. 





THERE is nothing particularly novel in the idea of coaling at 


sea. Nearly twelve years ago it was attempted and accom 


plished in mid-Atlantic by Admiral Sir Michael Culme 
Since 


Seymour, Bart. The ships were, however, stationary. 
then the French have tried the same thing under weigh 


there have been the American Woodward experiments of 
coaling over the stern—fully reported in our issues of 
January 19th, 1900, and July 27th, 1900, and, finally, the 
present Temperley-Miller experiments, which have had such | 


a successful issue at Portsmouth. 


The first coaling at sea took place in the middle of August, 
1890, some 500 miles south of the Azores, and a thousand or 
more from the African coast, with 2000 fathoms under the 
Thus all the conditions of being at sea 


ships’ bottoms. 
were amply fulfilled. 
The ships that coaled were the 
Audacious, Iron Duke, Northampton, Immortalité, Aurora, 
Neptune, Conqueror, and Minotaur. 
amounts—in all cases the minimum necessary to take them 
back to Torbay, some 1800 miles distant. One ship, the 
Howe, evaded coaling, 

’ though their captains protested strongly in several cases, took 
coal. There were three full colliers with the fleet, and each 


ship took an average of 350 tons, at the usual harbour rate or | 


The sea was smooth to look at, but there was 
a heavy Atlantic swell. Each collier was lashed along- 
side a battleship, with thick fenders between. Towards the 
end of the operation the swell increased, and a considerabl2 
amount of ‘‘ moral suasion’’ was required with at least one 
collier captain. The coal was taken in with derricks at the 
main deck ports. One or two ships had torpedo booms 
broken, and one collier sustained some dents in her sides ; 
but no material damage.was done. The ships were kept bows 
on to the swell, and so there was no rolling. All, however, 
pitched somewhat, and the colliers, when they began to get 
light, pitched rather violently. It was this pitching which 
did such damage as was sustained. We have dealt with this 
sea-coaling at some length, because, so far as we know, it 
was the first effort ever made in this direction. Its strategical 
value was, or, rather, might have been great, the fleet that 
coaled being an evading one; and, had not the Howe put into 
Vigo to coal, it would, thanks to this coaling, have com- 
pletely achieved its object—the destruction of a mythical 
trade without its whereabouts being known to an enemy who 
trusted to discover it by its having to go and coal. 

French experiments have been kept more or less confidential, 
and it is difficult to speak precisely about them. It would 
appear, however, that they have gone on intermittently ever 


nearly so. 








30 Foot 
Coaling Mast 
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Warship (T rafalgar) 


TEMPERLEY COALING GEAR 


since 1890, and that they are merely a replica of the British 


experiment, with one important difference—that the ships are | 


under weigh. Apparently the collier is lashed to the ship, 
and the ship then steams. Ten knots is said to have been 
reached, but our own information points to a lower speed by 
some knots. So soon as the Temperley transporter appeared 
it was utilised, but there are absolutely no trustworthy 
figures either as to the coal taken per hour or its ratio to 
the coal taken at an ordinary normal coaling. Since, 


however, the matter is still more or less in the experimental | 
stage, it may,.we think, be safely assumed that no brilliant | 


success has yet been achieved. 

We now come to the American ‘* Woodward coaling ’’—coal 
taken in over the stern of a battleship towing a collier. This, 
we know, was no brilliant success, though the story that the 
ship took in 10 tons and burned 15 tons in doing it may 
belong to the genus ‘‘yarn.”” The United States Govern- 
ment, however, dropped the matter about the time that it 
came to England, where it was taken up by the Temperley 
Transporter Company, which, without greatly changing the 
original idea, have remodelled almost all the details upon | 
which success or failure must depend. 

The appended diagram serves to illustrate the general 
principle involved. The collier is in tow of the battleship, | 
being drawn by two hawsers, which are secured along the 
stern and to the collier well back from the bow. 

The whole of the real difficulty of the problem may be said 
to reside in this towing. Towed ships are always awkward | 
things to manage. There is danger of pulling some of the | 
towed bodily away, there is danger of wave motion bringing | 
the towed suddenly down upon the tower. Both these may be | 
regarded as acute difficulties, which must prove fatal unless | 
overcome. | 

So far there is every reason to believe that the Temperley- 
Miller apparatus overcomes them completely. Portions of | 
this special apparatus being yet in the experimental stage, 
or not fully patented, we are unable to describe the neces- | 
sary machinery in detail. The general principle is akin to | 
that employed in the Brennan torpedo. 


In this weapon, as 
most people are by now aware, a slackening of the con- | 
trolling wires produces stoppage, a tightening or drawing | 
back, acceleration. A reel of cotton with one end in the } 
hand and the reel loose upon the floor is the aptest common | 
illustration of the integral idea of the Brennan mechanism. | 
An adaptation of the same idea is utilised in the collier | 
Muriel. It is, of course, very modified and altered, but the | 
result of a sudden strain on the cable is to pay it out enough 
to reduce the stress, while a sudden slackness is also met, so 
that the collier automatically preserves as nearly as possible 
her proper distance of 400ft.—two-thirds of a cable, and 
approximately a ship’s length. 

On the forecastle of the collier a special mast has been 
erected. This mast has a variety of spars fixed to it, but 
none of these are essential to the design. In further replicas 
the mast will be plain, stayed, as may be necessary, with a 
hoisting apparatus on the forward side. A special coaling 
mast, 30ft. high, is temporarily placed on the battle- 
ship’s quarter deck, It is easily unshipped and stowed, but 








Camperdown, Ajax, 


They took varying 


and had to go into Vigo; the rest, | 


| of small dimensions could be made to give a pull of 500 1b. or 600 Ib. 


| ing idle for at least half the time. 


| operated by both car and hoisting machine, to cut off the power 


| of the car, which was surrounded by the girdle irons or a steel 


| the hoisting ropes to pass over to the bottom of the car to prevent 


it is of the nature of a convenience rather than an 
essential—the lower military top can be made to serve the 
same purpose. 

Between the collier mast and the ship runs the cable way, 
| forming a species of switchback, along which the traveller 
| moves at a speed of about 30 miles an hour, slowing, of 
course, as it reaches the incline at the ship. Approximately 
it does the trip in about twelve to fifteen seconds. Conse- 
quently there is every reason to hope that the contrivance 
can be utilised in roughish weather by seizing quiet intervals. 

As already stated, on the official trial at Portsmouth 
40 tons were taken in one hour, and 30 tons per hour for 
three hours running. The exact amount taken is, however, 
immaterial, for practice will soon run up the average. The 
point is the securing of a safe system of towing, without 
which an ability to take 100 tons an hour would be of little 
practical utility. 

Coaling at sea under weigh can hardly be considered as 
adopted with a single experiment. It is to be tried off and 
on for a year with various battleships and cruisers. The 
final official adoption of the scheme may, however, be con- 
sidered certain, because of the strategical advantages involved. 
But a consideration of these and other details we will reserve 
for a future article. 
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INSTITUTION OF JUNIOR ENGINEERS. 





AT a meeting of this Institution htld at the Westminster Palace 
Hotel on February 7th, the chairman, Mr. Percival Marshall, 
presiding, a paper, ‘‘The Electrical Passenger Elevator,” was read 
by Mr. William J. Cooper. 

The principal requirements of an effective electric elevator were 
stated to be safety, reliability, effective control, economy, and 
compactness, and were divided into two clearly defined groups, 
having reference to—({1) The winding machine in operation while 
the elevator was in use with the safety devices, which were usually 
inactive, but had to come into play as soon as any portion of the 
hoisting apparatus failed or got out of order; (2) the car with 
its safety gear moving up and down the hoistway. 

The chief features on an ordinary gear were the armature of a 
motor coupled to a worm, with ball and collar bearings to take the 
end thrust of the worm ; a worm wheel submerged in an oil bath, 
and fixed in a suitable bracket, entirely protected from the action 
of dust or grit ; a grooved winding drum or veed wheel fixed to the 
worm wheel or mounted on the same shaft. Such machines were 
almost exclusively operated on the over-balance principle. This 
had the advantage of economy of power, by making the system 
balanced when the average load was in the car, in which case the 
elevator had no gravity work to perform, and resulted in the most 
economical type of hoisting apparatus. 

The electric motor and winding machinery could be erected 


Temperley 
Mast 






Collier (Muriel) 


either at the top or at the bottom of the hoistway as desired. If 
fixed at the top one face of the drum could be plumb over the 
centre of the car, and the other face plumb over the counter- 
balance weight. Under special circumstances the machinery might 
be placed at a distance from the hoistway, and the ropes guided 
over diverting sheaves, but it was obvious, however, that the fewer 
sheaves employed the less would be the wear on the ropes and loss 
by friction. The arrangement of placing the machinery at the top 
of the hoistway was particularly adapted to the electric elevator, 
as the current was easily conveyed by the cables to the motor and 
controller. 

The author dwelt upon the importance of an efficient form of 
brake. It might be mechanically controlled from the switch gear 
shaft by the controlling rope, or by an automatic magnetic solenoid 
brake, the type now generally adopted. A solenoid and magnet 


through one half inch. To meet the severe demands of the elevator, 
motors of asomewhat distinct class had been introduced, so as to need 
little attention. A comparatively small mptor could be used, as in 
all cases the maximum load was of short duration, the motor stand- 
Shunt motors were self-regulat- 
ing if the potential was constant, and were now almost invariably 
adopted, but with about 10 per cent. of series winding added on 
the field magnets to enable the motor to develop a powerful torque 
at the moment or starting. 

Considerable ingenuity had been expended over the starting and 
controlling switches, the operation of which might be effected in 
various ways, either by a hand rope, a hand wheel, a lever, or by a 
push-button device. The controller had to perform three general 
functions :—({1) Make and break the current for motor, and reverse 
the armature circuits. (2) Cut out the starting resistance auto- 
matically, and with fixed steps. (3) Cut in the resistance for 
stopping and applying the brake. The push-button controller was 
to be recommended for private houses, or places where an attendant 
was not required, the elevator being operated by the passenger. 
The machine was of the ordinary drum type, the controlling being 
entirely electric, and operated by simply pushing a button. 

Various automatic safety devices were used in connection with 
the working controller or push-button device. These devices were 
and apply the brakes at the limits of the car’s travel. The safety 
apparatus and the bottom guide shoes were attached to the bottom 


channel crown bar of special section for lightness, securely con- 
nected to the under frame by side bolts fitted with adjustable 
guides of gun-meta] or cast iron, and movable guide sheaves for 


undue wear. ‘To guard against the car falling unretarded to the 
bottom of the hoistway in event of the hoisting ropes breaking or 
becoming unshipped, there were several types of safety gears 
employed, attached to the bottom or platform of the car, and 
arranged to operate by gripping the fixed guide posts or backings 
either by the action of the compressed springs or levers, or by the 
combination of springs and centrifugal governor. 

Reference was made to accidents arising from the insecurity of 
entrances to the hoistway. An electrical locking apparatus should 
be fitted to all electric elevators, by which all the hoisting doors 
or gates would remain locked, except when the car itself was in 
position at the landing, and stationary. The opening of any door 
was arranged to break the main circuit of the motor, and it was 
impossible for the motor to be started — until the gate was 
shut and locked and the circuit re-ma It was shown that 
electric elevators of the type described were safe, reliable, easily 


. 


——_ 


‘ 
maintenance and power used. In most towns and ¢ 
of electrical energy for power purposes was between 2d, and 4 

per B,O.T. unit. The first cost in many instances com . 
very favourably with that of hydraulic or other elevators hi 
electric elevator was adapted to standardisation. The whole of the 
hoisting gear could be kept in stock, and ready for assemb]j < 
when an order was received, and the voltage, speed of tray, : 


ities the Cost 


load known. The length of travel did not enter into contidena 
so far as the driving gear was concerned, the motor having simply 


to run somewhat longer, and the increased length of 
thereby attained. 

In conclusion, the author pointed out that the power or curre 
used in an electric elevator was in direct proportion to the wae 
of persons or load carried, while with one worked hydraulically 7 
was necessary to fill the eylinder with power water whether the 
load was light or heavy. r 

A discussion followed the reading of the paper, and a vote 


travel was 


thanks having been passed to the author, the proceedings cloned 
with the announcement of the ensuing visit to the new baths and 


washhouses at Fulham on February 22nd, and of the next meeti 
on March 7th, when a paper on ‘‘The Use of Engineering Mode 
will be read by Mr. Percival Marshall, ' 


i 








THE APPLICATION OF PORTABLE MACHINE 
TOOLS, 


IN a recent issue we illustrated and described a set of portable 
electrically-driven tools, made by Kendall and Gent, Manchester, 
At a meeting of the Manchester Association of Engineers held oy 
Saturday, Mr. J.R. Ingham, of Messrs. Kendall and Gent, read , 
short paper on the application generally of portable machine tools 
electrically driven, and intended for dealing with pieces of fairly 
large dimensions, such as were required for the manufacture ¢ 
large generators, stationary and marine engines, and similar 
machinery. To commence with this system of manufacture, they 
must first of all be equipped with an electric installation, 
and, secondly, a large planed T slotted floor-plate. These 
floor-plates could be conveniently made up of plates, say 
10ft. by 5ft. by 10in. deep, tongued al grooved on the 
sides, and bolted together in blocks, say, 20ft. square, and 
continued to any length down the centre of the shop, as any 
necessity occurred, The weight of these floor-plates would be about 
1} ewt. per square foot. The wall plugs for making the necessary 
electric connection were generally placed on the stanchions which 
supported the roof and cranes, and fixed about 6ft. or 7ft. above 
the ground, a switch being fixed on, say, every fifth or sixth 
stanchion for cutting off the current whilst making a connection, 
Mr. Ingham then proceeded to describe, with the aid of photo. 
graphs, examples of portable side-planing, slotting, drilling, and 
milling machines of similar design to those already illustrated jp 
THe ENGINEER. Perhaps, he added, the best illustration that 
could be given in favour of portable machine tools was the 
manufacture of the large electric generators which had led 
to the development of these machines, the facings being 
numerous, some distance apart, and of small dimensions as 
compared with the castings themselves. Taking the case 
of an alternator yoke or shell, it was quite an easy matter 
to machine five facings simultaneously, and be drilling the 
holes for bolting the laminated plates to the shell at the same time, 
It would be difficult to find any other system which would accom. 
plish this work in a quicker and more economical manner. (Con- 
sidering the application of the electrically-driven side planing 
machines, he said the standards could be machined on the top and 
bottom facings at the same time. The side planing machines could 
then be removed to other work, while the portable drilling and 
boring machines were engaged in boring and drilling the necessary 
holes for bolting the standard to the base-plate, &c. After these 
had been completed, the side planing machines could again 
be got to work on the facings for the crosshead guide 
bars, the machines being placed at right angles to the base 
of the uprights. When these were finished the outside pair of 
standards would be removed, and the machines closed up towards 
the next pair, and so on, until all were completed. All the opera- 
tions were carried out with one setting and without disturbing a 
single bolt until the machining was completed, and with at least 
two tools at work in every case. The first portable milling 
machine they made of the type referred to was constructed for 
use on the table of a 20ft. by 6ft. by 6ft. plano-milling machine. 
The portable machine was placed transversely on the front 
of the table to operate on some facings cast on the side 
of a high-speed engine body. At the same time two 
face cutters were engaged in machining the top, the total, 
of course, feeding forward simultaneously. After referring 
to other directions where portable tools were applicable, 
Mr. Ingham remarked that these machines, although designated 
portable, were equally serviceable when p'aced ona base-plate and 
used as ordinary fixed machines, their portability in no way inter- 
fering with their use in this manner. This being the case, coupled 
with the fact that one piece could be fixed while another was 
being machined, placed them in such a position that they were 
rarely, if ever, idle. He had no intention of conveying the idea 
that these machines were going entirely to dispense with the use of 
large fixed machines, as he was quite aware that there would 
always exist certain pieces which would be rather difficult to 
machine otherwise ; but what he did say was this, that a great deal 
of work that was done on large, expensive machines could be done 
more economically, and with greater despatch, by means of one or 
more of the less expensive portable machines, and that these latter 
were destined, in the near future, to play an important part in the 
economical production of large engineering work generally. 

In the course of a short discussion which followed the reading vf 
the paper, general agreement was expressed in regard to the advan- 
tages of — tools in helping to secure an increased output on 
certain classes of work. 








Petro. Motor WaGons.—The results of prolonged trials under 
actual working conditions of a motor lorry propelled by an internal 
combustion engine using petrol as the motive agent have been 
published in a motor car contemporary. The lorry referred to is 
one which took part in the late Ciemened trials, and was entered 
by Milnes and Co. It was purchased by a firm of cement manu- 
facturers, who have given the figures connected with its operation 
between December 17th and January 11th last—eighteen working 
days—during which period it made a total mileage of 353 in 
116 hours’ actual working time. The net weight of material 
moved was 74 tons, and the amount of petrol consumed was 
76 gallons ; the water for cooling amounted to only six gallons. 
The total cost of doing the work, allowing £1 per full week for 
depreciation, was £8 16s, 

Lance E.ectrica Pumpin PLanr.—An extensive electrical 
pumping plant is now being completed by Ernest Scott and Moun- 
tain, Limited, of Newcastle-on-Tyne, for the Eldon Colliery, near 
Darlington, of the South Durham Coal Company. _ It is stated that 
this will be the largest electrical pumping plant in the North of 
England. The plant consists of a compound horizontal engine of 
450 horse-power, in connection with a generator of 250 kilowatts 
capacity, the electromotive force at the terminals being 500 volts. 
The generating plant is situated at one of the —— pits about 
800 yards from where the pumping is required, the current being 
carried overhead by conductors on poles, and taken down the shaft 
by heavily armoured cables to two sets of three-throw horizontal 
pumps. Each set of pumps is ~—_ of delivering 500 gallons per 
minute, or both together 1000 gallons against a head of 400ft., and 
each is driven by a motor of 120 effective horse-power, by means 





controlled, and noiseless, while economy was claimed in cost of 


of cotton ropes, 





02 


he COs 
nd it 
npared 
The 
Of the 
pmb 
el, Hs 
€ration 
Simply 


rel Was 


her the 


rote of 
b closed 
hs and 
heeting 
odels” 








es. 14, 1902 


THE ENGINEER 


171 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





TRAVEL IN AIR. 


‘There has been much interesting correspondence of late in 
he above named subject. The general opinion ap- 
t it is difficult to understand how it is possible for 

mankind to fly, The difficulties pages to be of two kinds, one 
echanical and the other of a physical nature. The mathematical 
treatment of this latter by the ordinary resolution of forces has 
been condemned as incorrect. This is not the case, 

With regard to the former, they are real difficulties, but not 
insurmountable, asthe experimentsof Professor Langley, Mr. Maxim, 
and others have shown. They arise from the fact that the weight 
of any structure is proportional to the cube of its lineal dimensions, 
its superficial area proportional to the square of its dimensions, 
and its strength only to the dimensions themselves, } 
“If we assume that a bird’s wing is the lightest construction 
possible, we soon reach a limit of the weight that can be supported 
while in motion of same velocity ax that of the soaring bird. : 
Furthermore, the greater the weight lifted the less is there in 
proportion that can be used as ballast for the purpose of balancing ; 
also the greater the weight the less in proportion is there available 
for producing power for propulsion if required. _ é 

As has already been said, the method of treating this problem 
by graphical statics is correct in so far as the relative. ratios of, or 
general laws c& mnecting the forces, pressures, velocities, angles, 
ke., contained in the problem are concerned, and the experiments 
of Professor Langley and others give sufficient data for anyone 
with a knowledge of atrodynamics to substitute the exact relations 
between the forces, velocities, &c., for the general equations given 

elow. 

Teauderlag a plane in still air moving in a uniform horizontal 
motion, we have —see Fig. 1:— 


Sin, 
sour paper on ti 
pears to be tha 








poo ¢? sin 8 

p psin @ + a function of ¢, /.., frictional resistance. 

W ce p cos ’ 

P « «= energy per second required to keep the plane sustained. 

if the air is in horizontal motion the velocity « above is the 
sum of the velocity of the plane and the component of the velocity 
of the wind in the direction of the motion of the plane. s 

Taking, now, the problem of the motion of a plane pnt in 
the air, due to the motion of the air only, it will be found that the 
plane can only move in a horizontal direction opposed to that of 
the wind when the motion of the air, or wind, is upwards relatively 
to the earth; and it also may be noted that the plane must be 
inclined downwards, : 

If, then, the motion of the air is inclined upwards to the hori- 
wntal, a plane can not only be sustained in the air by the action 
of the wind, but can also be made to move horizontally against 
the wind, and this without any external power being applied. 

This statement might, at first sight, appear to involve perpetual 
motion, but this is not so any more than in the case of the ice-boat, 
which involves a somewhat similar problem. 

The action may be demonstrated as follows :— 

let W, = weight of plane «} (Fig. 2). 


Horizontal 








w = pressure produced by motion of plane, 


yp = pressure produced by motion of air. , 
I’, = total resistance offered by the air to the motion of 
the plane. 
¢ = Velocity of wind. 
V = velocity of plane horizontally. 
a = angle of plane with horizontal. 
(a+) = —_ of wind with horizontal. : 
Then the wind at velocity « produces a pressure on «<< m ¢? sin 
¢ = pat right angles to’ b. i j 
p can be resolved into pressures vertical and horizontal c= to 
pcosaand psina = W and P. . 
Force W supports weight of plane ab and vertical component of 
w ; and force P produces motion of plane in a horizontal direction 
against P). 
Neglecting friction and head resistances, : ; 
W = me? sin @ cos @ P= mr* sing sina 
vertical component of ; 
w= mV? sinacosa P, = mV? sina sina 
Suppose the plane has no weight, ‘.¢., W, = 0, then the plane 
can move in a horizontal direction with a velocity V, such that 


the vertical component of the pressure on the upper side of the 
plane due to this velocity is equal to the vertical component of 
the pressure on the underside of the plane due to the velocity of 


the wind +; thus ' 
m V2 sin @ cos @ = wc? sin @ cos a, 


Y = fine 


sin @ 


that is 


(@ + a) being constant, we see that as a is diminished V becomes 


infinite. 


For P = mv? sin @ sina and Py = mV sin a sin a, so that what- 
ever value @ and a have—so long as @ is not o—and ¢ being greater 
than V at starting, by diminishing @ as V increases P is always 
greater than P), and V can therefore be made infinite. This is 


identical to problem of an ice-boat when friction is neglected, 

If the plane has weight = W, 
then mV? sin acosa + Wy = me? sin @ cos a, 
or = mv*sin @ cosa - Wy. 

Vv nm SiN @ COS @ Z 
and as before, if friction be neglected, V can be made intinite. 

If the weight of the plane be equal to the total upward pressure of 
the wind = m v® sin @ cos a, horizontal motion is impossible unless @ 
is infinitely small, and then the velocity in horizontal direction is 
whatever has been originally impressed on it, and will remain so 
for all time if friction is neglected. 

Frictional and head resistance then not being neglected, let fV? = | 














some function of V = resistances due to horizontal motion of 
velocity V other than those due to pressure on surface, 
Then m V? sin? a + fV? = po opposing motion = P, ; 
and m V? sin @ cos @ = force pressing plane down due to V, 
*, mv? sin @ cos @ = W, + m V? sinacosa 
and m ¢? sin @ sina = f V* + m V? sin* a are the conditions of 
equilibrium from which— 
sin & 


— VM ty v2 at+f 








In any given plane W, and f are known, and (@ + a) being 
i ry to 


rings of any desired strength. Fit the crank shaft—big end—and 
gudgeon pin with roller or ball bearings, or any class of bearing 
certain to give a constant friction. Remove all valve gear, &c., 
and bolt on a plain cover to the top. Through this cover must pass 
asteam pipe todeliver steam at the desired pressureand temperature, 
a thermometer tc measure cylinder temperature, and an outlet for 
steam through a nozzle or cock which will pass the amount of steam 
desired, ow drive this crank shaft and piston through a 
dynamometer or electric motor, and note the power necessary to 
drive it when lubricated with the oils to be tested. 

A possibly better arrangement would be to use a piston valve 
instead of a piston, and have the steam between the parts of the 





known, for any angle a, the velocity ¢ of the wind 'y 
support the plane can be calculated, also the velocity at which it 
will move horizontally, provided it is properly balanced. 

In the correspondence on this subject there have been various 
statements about the flight of birds to the effect that when soaring 
there is no perceptible motion of the wing. If this is the case, we 
must conclude that the wind does not travel horizontally, but 
slightly upward, 

Evidence of this, if it is the case, other than the flight of birds, is 
surely to be found, and would go a long wy to clear the ground of 
inaccurate cata and misconception. 

I suggest the following as causes for what appears to be the fact 
of the motion of the wind being upward. The velocity of the wind 
near the earth is less than that higher up, due to friction and other 
obstructions, and the pressure above is less—exclusive of static 
pressure due to elevation—therefore than lower down, thus causing 
a velocity in an upward direction. 

Or, the motion of the air against the earth producing eddies in 
the air of a cycloidal form, the bird is perhaps able to take 
advantage of the upward portion of them to move over and through 
the horizontal and downward portions, 

On the other hand, a friend who has had many opportunities of 
observing the flight of birds at sea and elsewhere, tells me that he 
has noticed ‘in the case of the albatross and some other large sea 
birds, that although no motion of the wings is apparent, the whole 
bird swings over from side to side at more or less regular intervals. 
This action is very evident when the flight is close to the sea, the 
tip of the wing, first on one side and then on the other, just 
clearing the tops of the waves, while the other wing is some feet 
above.” It reminds one of the ‘Dutch roll” in skating where, 
without apparent effort in the direction of motion, a very high 
speed can be maintained, . 

This would suggest that, while soaring, birds do exert an effort, 
but the motion of the wings to produce this effort is imperceptible. 

Sevenoaks, February 3rd, BLIss. 





SANITARY ANGLES. 


Sir,—I have read the recent publications, and Iam glad to see 
in last week's issue that Mr. Jensen has dealt with the strictly legal 
point of view. 

May I have a little more of your valuable space, in the hope of 
starting a discussion on this subject, which is of such importance 
to most of us, from both hygienic and financial standpoints. 

Referring to Mr. Judge’s letter in your issue of December 13th 
last, the sectional illustration given showed a drain—stoneware— 
which, between the two manholes, had a varying fall, in fact, a 
vertical pipe. My experience has proved that when a house drain 
has a varying fall deposits are certain, and stoppages are at least, 
facilitated. 

To take the case in point. as house drains have to convey solid 
matter, excreta, paper, &c., as well as liquids, the excreta dropping 
on to the curve at the bottom of the vertical pipe would adhere, 
accumulate, and finally cause a stoppage, perhaps aided by hair, 
house flannel, tooth brushes, Pht. match-boxes, all of which I 
have frequently found in drains. This stoppage may be, and I do 
believe is frequently cleared by the pressure of water above in the | 
vertical pipe in the case of soil-pipes, /.¢., vertical metal pipes down 
| the outsides of buildings, but in the case of a stoneware drain 
| where a very little settlement will cause a fracture, and the 
| two gallons or thereabouts of water at a discharge may leak out 
| before the next arrives, the foliowing solid matter adds to the 

stoppage. The present iron or lead soil-pipes are invariably water- 
| tight, and there is then, apart from the fact of their length being 
| generally greater than in Mr. Judge’s case, a far greater chance of 
| the plug of solid matter being forced out. I may mention that the 
| foot of vertical soil-pipes it has been our practice to finish 
| with a bend having an increasing cross-sectional area, ¢.¢., from, 
= diameter to 6in. diameter, to facilitate the clearing of the 
| bend. 
| If, of course, the pipes, both vertical and horizontal, were of 

smaller diameter, the drains would be more efficiently washed, 
| whereas with the present pipes which act as channels, I have found, | 
| to take the case of a discharge from a w.c., that as the water, 
| except in vertical pipes, travels faster than the solid matter, the 
| solid matter is left behind. The next discharge of water carries 
| this excreta further on, and so on; if there isa dead drop then 








| the impact of solid matter causes some at least to adhere, when 
hair, paper, hair-pins, &c., start the accumulation of deposit, which 
may, with the present system of stoneware drains, be the cause of | 
the responsible party having a notice to reconstruct. 
| Only recently I took out from a London music-hall a 4in. | 
| diameter vertical lead soil-pipe, which we found coated inside to | 
| such an extent that the available bore was only 2in. to 2}in. | 
| diameter ; above about 10ft. the thickness of the deposit lessened | 
| as the height increased, } 
| Apart from the question of checking syphonic action unsealing 
traps, I fail to find the necessity of such large bore pipes and 
ventilation. Fancy ventilation within about 20ft. of your bed- 
room window—ventilation of a soil-pipe such as I have described. 
This, in my humble opinion, to quote your remark, Mr. Editor, is | 
‘*sanitation gone mad,” if anything is. 

To return to Mr, Judge’s vertical pipe, which doubtless was 6in. 
diameter, think of the deposit. Permit me, through your valued 
paper, to again make an appeal for iron pipes, caulked jointed 
with blue lead, and of moderate diameter, and manholes, with the 
channels covered in to prevent splashing. The stoneware drain’s 
rigidity is its great weakness, Why do Messrs, Doulton and others 
make flexible jointed pipes, and what is the use of the flexible 
joints when the whole is bedded in concrete, as the pipes have to 
be? LIhold no brief for, but as a house-drain man, from actual 
practical experience, I must agree with the Hampstead borough 
inspectors, 

Perhaps one of your influential readers would start a society 
similar perhaps to the British Fire-prevention Committee, for the 
purpose of getting some scientific data and practical results, with 
the view to the house owner being able to ‘‘ tell when_he is safe.” 
I beg humbly to offer my little services, if matters promise to be 
carried out on scientific, practical, and business-like lines, and, as I 
have a large garden on clay soil, I see no reason why I should 
not place it in the hands of such a committee for the experiments. 

A. EDMUND PARNACOTT, 

Gernsbach, Penge, 8.E., February 11th. 





CYLINDER LUBRICATION, 


Sir,—Since | last had the pleasure of addressing you on the 
above subject the following experiment has occurred to me, and I 
should be much interested to hear what your correspondents have 
to say on the matter. , 

Several of your correspondents have pointed out that experiments 
in cylinder lubrication are of no value unless they are conduc 
under identical conditions to those obtaining in a steam cylinder. 
I believe that the experiment suggested will comply with these 
conditions. I regret that the apparatus is a little beyond me, but 
possibly some of our technical institutions could manage it. 

I propose the following arrangement :—Take a single-acting 


valve. This would keep all pressure due to steam off the bearings, 
and would reduce errors due to journal friction. It seems to me 
this apparatus would give conditions identical with those obtaining 
in a steam cylinder, and would permit of accurate results. 

Will you permit me to say, in answer to Mr. Taggart, that the 
first three sentences of his letter, in which he makes light of the 
information given, and almost in the same breath admits that there 
is no useful literature, are somewhat inconsistent. 

There are many who would grow rich if they had clients who did 
not know better than to test heavy machinery oil under a pressure 
and speed capable of lubrication with coloured petroleum. 

I believe, also, that Mr. Taggart’s letter would be of more 
general interest were he to give a little useful advice on the subject 
in hand, instead of bare results, described with the cold smile of an 
omniscient superiority. JOHN 8S. V. BICKFORD. 

Camborne, February 10th. 





WOOD-PLANING MACHINES. 


Sir, —Referring to an article from an American correspondent in 
your issue of 3st ult., on ‘‘ New American Wood-Working 

achinery,” we are surprised to learn from it that one of the 
latest novelties in wood-working machines is a planing machine 
with fixed knives. To the best of our knowledge, this type of 
wood-planing machine has been used in this country for at least fifty 
years. 

The Americans have always shown a preference for revolving 
cutters for planing boards, whereas in Europe the preference has 
been for machines with fixed knives. Why the Americans should 
have so persistently stuck to the revolving cutters for this- work is 
not easily explained, for their soft pine timber is specially suited for 
planing by fixed knives. 

As regards the output of these machines, so long ago as 1870 we 
erected a planing machine for Mr. de Waele, of Antwerp, which 
worked continuously, planing on two sides, and tonguing and 
grooving the edges of floor boards at a rate of feed of 120ft. per 
minute. This is more than double the speed similar work is turned 
out at in America. Since then we have erected in the same mill 
improved machines which are performing the same work at 150ft. 
per minute feed. Enclosed we send you a photograph* of ‘our 
latest development of the wood-planing machine, which is fitted 
with fixed knives for planing on both the top and bottom ‘Sidé of 
boards, and also the edges. The rate of feed of this -machitie is 
practically limited only by the speed at which the boards can be put 
into the machine. . ; 

So much has recently been published concerning the merits of 
American machinery, that we think it only fair that your readeis 
should know that in one branch at least we maintain a premier 
position, and in which they are now following our lead. 

(Pro THOMAS ROBINSON AND Son, Limited), 

Rochdale, February 4th. TxHos, N, Roprnson, Director, 





THE PRINCIPLES OF ILLUMINATION, 


Sir,—In your summary of the paper on ‘The Principles of 
Illumination,” read by Mr. D. Burnett before the Brooklyn 
Institute of Arts and Sciences, it is stated :—‘“‘ Similarly, if the 
mixed oxides ”—/.+., the rare earths used in the Welsbach incan- 
descent gas mantle—‘‘are raised to the same temperature 4ii a 
vacuum, ¢.g., by the heat of the cathode rays, the quantity of light 
is small, so that the oxygen of the air plays some part in causing 
the luminosity of the incandescent mantles.” 

May I point out that what is here stated is quite contrary to the 
results of the experiments I described in a paper ‘‘On the 
Luminosity of the Rare Earths when Heated in Vacuo by Means 
of Cathode Rays,” that I read before the Royal Society in 1899. 

I enclose a copy of this paper herewith, and from it you will see 
that so far from the light given by the rare earths being small 
when bombarded by cathode rays, I obtained at least 150 candle- 
power per square inch of incandescent surface with an expenditure 
of electrical energy, at some 8000 volts, of about 1 watt per candle- 
power. 

In addition I found that pure thoria and a mixture of thoria and 
ceria behave quite differently when heated by cathode ray 
bombardment than when heated in a Bunsen flame. In the latter 
the Welsbach mixture of 99 per cent. thoria and 1 per cent. ceria 
gives many times as much light as pure thoria alone, while when 


| incandesced by cathode rays of equal intensity, the difference in 


the amount of light given off by the mixture and the pure thoria 
is so small as scarcely to be noticeable. 

In arriving at any satisfactory theory of the luminescent 
properties of the rare earths, this fact must be taken into 
account. A. A, CAMPBELL SWINTON, 

66, Victoria-street, London, 8.W., 

February 7th, 


AMERICAN RECKLESSNESS. 


S1r,—You have rightly called attention to the carelessness and 
stupidity of the “‘smart” Yankees, as exemplified in the New 
York tunnel disaster, and I may give another instance within my 
experience. When traversing the Rocky Mountains over the Rio 
Grande Railroad, I noticed that on beginning the descent the 
leading engine was uncoupled, and made to precede the rest of 
the train by about a quarter of a mile, thus not only throwing 
upon the second engine the whole task of controlling the train, 
but rendering inevitable a collision in case any accident should 
occur to the first engine on one of the sharply curved cuttings. 
Sure enough just such an accident did occur a month or two 
later. HEUREKA, 








THE VoLGA Suipring TRADE.—A ay" | important decision has 
just been arrived at with regard to the shipping trade of the 
Volga. During the recent discussion of the project of a new law 
dealing with the navigation of the Russian river system the ques- 
tion was raised as to whether foreign vessels should be allowed to 
navigate the waters of the river Volga. According to the 
Astrakanski Listok, the question has been decided against this form 
of foreign enterprise. It has been given out that no foreigners 
shall be allowed to maintain vessels on the Volga. In taking this 
step the authorities have been actuated no doubt by the desire 
to restrict foreign competition, with a view to assisting the develop- 
ment of the home shipping. Only recently it was announced that 
a great syndicate of French capitalists intended to secure the con- 
trol of the Volga shipping trade by buying up all the vessels at 

resent plying their trade on that river. The importance of the 

Volga shipping trade is seen in the fact that the steamers serving 
the Volga basin amount to more than half of the total number of 
river steamers engaged in the river trade of Russia. 








eylinder fitted with trunk piston like a gas engine, and piston 


*One of these machines will be illustrated in an early issue.—Ep, 
Tue E. 
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BORING BAR WITH ADJUSTABLE CUTTERS 


We illustrate a useful boring tool now being made by 
Barker and Spink, of Bradford. It consists of a cast steel 
bar, which may be of such a form as to suit it for the lathe, 
the boring machine, or the drilling spindle. This bar carries 
two cutters of the form illustrated. Through the bar are cut 
two rectangular holes sloped at 45 deg. to the axis of the 
bar and crossing at right angles, as shown. A thin web is 
left between them. Into each hole fits a cutter. Part of the 
ba- is screwed to receive a knurled collar of sufficient width 
to fit the notches made in the ends of the cutters. It is 
evident that as the collar is*screwed up and down on the bar 
it will push the cutters in and out of the holes, and so permit 
of adjustment to a desired diameter. On a plain part on the 
the collar are engraved sixty divisions to simplify adjustment. 
The cutters are held fast at the right position by screws with 


A NOVEL HYDROCARBON ENGINE. 





We have recently had an opportunity of witnessing the 
working of a new type of internal combustion engine, in 
which the objection to the use of heavy hydrocarbons 
appears to have been largely if not completely overcome. 
The engine is the invention of Mr. R. O. Allsop, of 37, Nor- 
folk-street, Strand, and has two horizontal cylinders con- 
nected to two cranks on the same shaft, and working at an 
angle of 180 deg. The larger of these cylinders provides the 
motive power, and works on the ordinary Otto cycle. The 
smaller cylinder acts as a pump, drawing in, vaporising, 
and compressing the charge, and works on a similar cycle, 
but does not ignite the contents. The complete cycle of 
operations of the two cylinders is as follows, starting from 
rest :—On the first outward stroke of the piston of the pump 








ADJUSTAELE BORING 


BAR 


square holes in their heads into which a little key fits. Thus 
they are kept short enough to be quite clear of the cutters 
even when boring the smallest possible diameter. The 
cutters are made by inserting suitable pieces of steel in the 
holes, and, having removed the collar, turning out the two 
notches in a lathe. The cutting faces are at the same time 
trued up. To grind the cutters they are left in the bar and 
revolved between centres in a suitable tool-grinding machine. 
To remove them from the bar the collar is screwed as far as 
possible to the front, which permits them to be drawn out. 
Amongst other claims as to economy, &c., it is claimed that, 
on account of the cutters being set back from the centre of 
the bar they form a better cutting edge than when in advance, 
as in ordinary bars. These boring bars are made in five sizes, 
from lin. to 24in. diameter inclusive, rising by half-inches. 
The bars have the following respective ranges :—1}in. to 2in., 
ljin. to 2gin., 24 in. to 3in., 2#in. to 4in., 3$in to 5in. 








THE AERONAUTICAL INSTITUTE AND CLUB.—The second general 
meeting was held on Saturday at the Society of Arts, Adelphi, 
W.C., the chair being taken at 8 p.m. by Mr. C. H. M. A. 
Alderson. The minutes of the meeting held at the same address 
on December 19th were read and confirmed. The provisional rules 
were then read and adopted with certain amendments, made 
chiefly in the interests of members desirous of obtaining the 
institute’s assistance in the perfection of their designs. The elec- 
tion of officers and committee for 1902 was then proceeded with, the 
following gentlemen accepting office :—Vice-presidents: Messrs. 
P. L. Senecal (‘‘ founder”), Chelsea, and H. Middleton, Brighton. 
Committee: Messrs. C. H. M. A. Alderson, Farnboro’, Kent; 
Lewis Wells Broadwell, E. C. Dwyer, Aug. Le Gaudron, R. 
McNair, and Ed. Mote, London. Hon. Editorial Secretary : 
Mr. H. E. Holtorp. Hon. General Secretary: Mr. O. C. Field, 
0, Adelaide-road, Brockley, S.E. At the conclusion of the meet- 
ing the chairman made a few remarks dealing with the scope of 
the Society, and the frequent meetings which were called for by 
the rules, The Institute had been formed with the intention of 
initiating an exhaustive research into all matters in any way con- 
nected with aéronautics, and with a view of giving publicity and 
financial aid to inventors, who should be Members or Associates, 
and whose designs might warrant such encouragement. 


the necessary quantity of oil and a small volume of air are 
drawn in; on the return stroke the oil is vaporised by the 
heat of the adiabatic compression stroke, plus the heat of the 
engine ; on the third or outward stroke again the vapour is 
expanded, and on the fourth or inward stroke the vapour is 
discharged evenly and regularly through a non-return valve 
into the motor cylinder. So much for the pump cycle. The 
operation of the latter commences with an outward stroke 
simultaneous with the inward movement of the pump piston, 
and as the cubic capacity of the motor cylinder is greater 
than that of the pump, a partial vacuum is created. This 
seives to draw in through a separate air valve additional air 
to support combustion, and this is mixed with the charge 
from the pump cylinder. The large cylinder then completes 
the Otto cycle. On the return stroke it compresses and 
ignites the charge, forming the third or outward stroke, and 
then, on the final inward stroke, the products of combustion 
are discharged. In the operation of the working model of 
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DIAGRAM SHOWING CYC 


It would appear that the cssential feature of difference | 
botween this engine and earlier types of engines which 
employed both a motor and a pump cylinder is that, in this 
instance, the pump compresses the hydrocarbon vapour and 
a small quantity of air without igniting the mixture previous 
| to and in addition to the compression of the Otto working | 
cycle for the purpose of gasifying the oil. 





CARDIFF ELECTRIC TRAMWAYS. | 





HitHerto Cardiff can hardly be said to have kept pace with 
the times in the matter of local railway and tramway facilities. 
Up to the end of last year certain portions of the outlying and 
populous districts were practically cut off from the town and | 
the docks, owing to the absence of any rapid and frequent | 
means of locomotion to and from such parts. 
Cardiff has all along lacked facilities, and until quite 
recently the Corporation does not appear to have made any 
serious effort to alter the existing condition of affairs. It is | 
true that much time has been lost by the authorities in 
arriving at some amicable agreement with the Cardiff Tram- | 
way Company, in respect to the terms upon which the lines | 
and plant were to be transferred to the town. The Corporation | 
would have displayed no more than ordinary foresight had it | 
entered into negotiations with the Cardiff Tramway Company | 
several years before it actually did. | 
The work connected with the laying down of the new | 
system has been going on for the past fifteen months, and is | 
now nearly completed, while those lines already finished are | 
| 
| 
| 
| 
| 


being utilised pro tem. by horse trams. In the course of the 
present year, and for the first time in the history of Cardiff, 
there will, hence, be set in motion a fast and frequent service 
of electric trams upon the many miles of lines radiating to the 
most distant parts of the Welsh capital. 

A meeting of the new company was recently held for the 
purpose of selecting tenders submitted fortwo continuous- 
current engines. The tender sent in by Musgraves, Bolton 
—£15,100—was accepted. The total weight of the engines 
supplied will be 225 tons, while the weight of the fly-whéel 
will be 70 tons. The standard of efficiency is 92 per cent., 
and the steam consumption per indicated horse-power showed 


from the Board of Trade to the effect that the form of noti 

odged by the Corporation respecting the Cardiff district pen 
renarth Harbour tramways had been approved. This has refer. 
ence to the statutory notice given by the Corporation of its 
determination to take over the Grangetown an Splott tram 
way rcute, ‘ 








COAL AND CREOSOTE AS FUELS. 





THE two following trials were made by Mr. W. Ward, of 
Manchester, on Thursday and Friday, September 5th and 
6th, 1901, between 7 a.m. and 5 p.m. each day, with a view 
of ascertaining the comparative values of coal and creosote 
when used as fuel under every-day working conditions, 

The water was drawn alternately from two tanks, which 
were carefully gauged, the feed being so regulated that the 
water level in the boilers was the same at the termination of 
the experiments as at the beginning. The temperature of 
the feed being rather variable ordinarily, it was decided to 
use cold water, which was taken from the canal. The Coal 
was of fair quality, was carefully weighed, and was hand. 
fired. The creosote was stored in a tank situate above the 
boilers, and was heated by means of a coil of live steam, its 
temperature when leaving the tank being 98 deg. Fah. The 
specific gravity of the creosote was 1021, it contained 2 per 
cent. of water, and was delivered to the burner without any 
mixture of air. 2 

The two boilers were of the Lancashire type, 30ft. by 8ft., 
and worked in connection with a Green's economiser of 
ninety-six pipes. The condition of the plates was of mediun 
cleanliness. 

The following are the results :— 
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the engine which we have seen using the Tea eid oil the Mean temperature of water, dey. Fah. » 645 4.2 ‘ 
exhaust was invisible, and seemed to be practically inodorous. Wemiher zs gallons evaporated at above tem- 

The inventor claims that this perfect combustion of heavy | i re as - 6664 4. 6902 
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is equivalent to about 14 1b. of coal. Working with three 
burners instead of four, not the least difficulty was experi- 
enced in maintaining the steam pressure. It is doubtful 
whether the conditions under which the creosote was con- 
sumed really do it justice. There is room for further experi- 
ment with a burner in which a mixture shall be formed at a 
high temperature of air and creosote. 





MR. C. L. HUNTER. 





Tue death of Mr. Hunter, one of the prominent officials 
of the Bute Dock Company, now termed the Cardiff Railway 
Company, occuired on Saturday, after a long illness, in his 


| sixty-third year. 


Mr. Hunter was a son of Mr. Charles Hunter, estate 
agent, Tredegar, and in 1853 was apprenticed to the engineer- 
ing department of the Tredegar Ironworks, where he 
acquitted himself so well that, in 1860, he was appointed 


| chief engineer to the company, and also had the direction 


of the locomotive department of the Sirhowy Railway. He 


| held these positions with marked ability for fourteen years, 


when he resigned in 1874, and coming to Cardiff in 1875 was 
brought, in 1882, under the notice of Sir W. Lewis, and was 
offered the vacant appointment of chief mechanical engineer 
of the Bute docks. In 1889 he was appointed resident engi- 
neer of the Cardiff Railway Company. During his career he 
took a prominent part in dock extension and improvement 
movements, and in connection with the new dock, now in 
a fairly advanced condition, was joint consulting engineer 
with Mr. G. M. Abernethy, Westminster. Mr. Hunter 
kept aloof from public life, and was indefatigable in his 
engineering duties. On2 of his inventions, in which he 
collaborated with Sir W. T. Lewis, was the eminently suc- 
eessful hoist, known as the Lewis-Hunter crane, which 
has worked materially in the great coal despatch from the 
docks to all parts of the world. 
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FLoating Dock ror New Sovran Wates.—The Government 
of New South Wales announce that they are prepared to grant & 


the lowest average of the various tenders submitted. Having 
considered the tenders sent in for supplying two continuous- 
current generators of not less than 900 kilowatts, it was 
resolved to give the order to Dick, Kerr and Co., at a cost of 
£5560. It should be added that the meeting unanimously 
decided to ignore the Belgian, German, and other foreign firms 
represented in the competition. 








Before the close of the meeting a communication was read 








concession of a 99 years’ lease cf a suitable floating dock site at 
the port of Newcastle, New South Wales, to any responsible owner 
or company undertaking to build, equip, and maintain a floating 
dock suitable for accommodating vessels up to 5000 gross tonnage. 
Tenders to be addressed to the Under-Secretary for Public Works, 
Sydney, and to be delivered in Sydney onor befor. noon of Monday, 
April 7th, 1902. Specifications to be seen, and-further particulars 
obtained, at the oftices of the Agent-General for New South Wales, 
9, Victoria-street, Westminster, London, 8.W. 
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CONTINUOUS WATER SOFTENER. 


Tue accompanying illustration represents a continuous 
water-softening plant, made in accordance with the patent of 
Mr. T. Roland Wollaston, M.I. Mech. E., by the Glasgow 
Patents Co., Limited. Although, so we are informed, this 
apparatus works efficiently cold, it is preferable to employ 
exhaust steam when this is available, for then the precipita- 
tion of the salts causing hardness is accelerated, and the 
water is delivered at high temperature. It may even be 
found in some instances advantageous to employ live steam. 
Naturally the reagents used depend upon the chemical 
analysis of the water to be treated. They do not differ in 
nature from the reagents employed in connection with other 





systems. 
"ihe illustration renders the working of the apparatus 
easily understood. There is, first of all, a reagent tank, which 
ig not shown in the cut, and to this are fitted two pumps 
geared together. One is large and the other of small dia- 
meter, the former being for the water to be softened, the 
latter for the reagent. The sizes of the cylinders are made 
so as to deliver in correct proportion at all speeds. These 
pumps are steam-driven, or involve the use of some other 
form of motive force, for the inventor prefers this to employ- 
ing automatic arrangements—such, for example, as water 
wheels driven by the water on its way to the apparatus—as 
giving more accurate and regular resylts. Of course, if a 
steam engine drives the pumps the exhaust steam may be 
employed in the softening process. Where absolutely con- 
tinuous flow is required the reagent tank is duplicated, the 
mixing of the reagents used being an operation which must 
be performed by hand. By having two tanks one will 
be always out of work, and may be filled at leisure. If lime 
js one of the reagents used an agitating device, driven by the 
engine working the pump, is employed to keep the solution 
well mixed and in a milky condition. 

Referring pow more particularly to the diagram, it will be 
seen that the apparatus practically consists of three parts. 












there appears to be a complete elimination of the grease 
existing in the exhaust steam. We have been provided 
with the following analysis of the water before and after 
treatment :— 


Before After 
treatment. treatment. 
Total solids at 212 deg. Fah. .. .. .. SIL .. 2. .. 249 
WI ee as nt aa xe: | wc Ee an oo 
Organic and volatile .. .. .. .. .. 8-8 2-65 
Total hardness expressed as CaCO3.. 30-7 5-29 


Results expressed in parts per 100,00. i 
The reagents used in this instance are lime ‘25 lb., and 
caustic soda °35 lb. per 1000 gallons, the caustic in this 
instance being a by-product from the mercerising machines. 








SOCIETY OF ENGINEERS. 





THE first ordinary meeting of the Society of Engineers for the 
pert year was held on Monday evening, February 3rd, at the 
Royal United Service Institution, Whitehall. Mr. Charles Mason, 
the President for 1901, first occupied the chair, and presented the 
premiums awarded for papers read during that year, viz.:—The 
President's gold medal to Mr. H. Alfred Roechling for his paper 
on ‘The Sewage Question during the Last Century ;” the 
Bessemer premium of books to Mr. Roger C. Hetherington for his 
ner on ‘The Main Drainage of Ilford ;” a Society’s premium of 
books to Mr. Arthur T. Allen for his paper on ‘‘ Concrete Subways 
for Underground Pipes ;” a Society’s premium of books to Mr. 
Sydney A. Hollis for his paper on ‘‘ Preliminary Investigations for 
Water Supply ;” anda Society’s premium of books to Mr. J. Free- 
bairn Stow for his paper on ‘‘ Irrigation Works in South Africa,” 

Mr. Mason then introduced the President for the present year, 
Mr. Percy Griffith, to the meeting, and retired from the chair, 
receiving a hearty and unanimous vote of thanks for his services 
during the past year. 

The President then proceeded to deliver his inaugural address. 
After acknowledging the honour conferred upon him by his elec- 
tion to the presidential chair, and expressing his determination to 
do his utmost to warrant the choice of the members, Mr. Griffith 
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THE WOLLASTON WATER SOFTENER 


First of all there is the heater, which is a cylindrical vessel 
placed with its axis vertical. Down the centre of this, and 
reaching nearly to the bottom of the heater, is a flanged pipe, 
through which the exhaust steam enters. Fixed round this 
pipe area number of circular trays placed horizontally at 
regular intervals apart. Alternating with these are annular 
trays fixed to the inside of the heater, and placed so as to come 
half way between the trays on the exhaust steam pipe. These 
trays form a series of baffles, over which the water to be treated 
falls in a cascade, meeting in its downward path the exhaust 
steam delivered from the bottom of the pipe. This, of course, 
raises the water to a high temperature. In the lower part of 
the heater the water meets with the reagents, and is 
thoroughly incorporated with the reagent solution by descend- 
ing with it through the vanes at A, where a swirl is imparted 
by reason of the arrangement of these. 

The mixture descends in a pipe about three-quarters of the 
way down thesettling tank, which isanother vertical cylindrical 
vessel. A considerable amount of solid matter is deposited 
here, and may be removed through the sludge cock at the 
bottom. The partly clarified water ascends to the top, and 
passes through the pipe B to the horizontal pipe © in the 
clarifying tank. The upper part of the pipe C is removed, 
and the liquid makes its way slowly upwards in and out of 
the inclined diaphragm plates, where the remainder of the 
suspended matter is deposited, the water passing away clarified 
and softened through the outlet at the top. A very slight 
flow of water is, of course, sufficient to keep the suspended 
particles in motion, but under the inclined shelves are pockets 
D, where the movement is, so we are informed, very slight 
indeed. Here the matter is deposited, and accumulates until 
its weight is enough to make the mass slide off the shelf. 
When it does this it will be observed that it falls into an 
annular space E. No disturbance of the water in the tank is 


therefore made, and the deposit slides down to the bottom of 
the tank through water which has practically no motion 
whatever. 

A machine of this type in operation at a bleach works is 
softening 4000 gallons of well water per hour. The softened 
. Water is partly used for boiler feed and partly for mercerising 
cloth. We are told that no scale forms in the boilers, and 


proceeded to deal with the domestic affairs of the Society. After 
pointing out the satisfactory condition of the membership roll and 
the Society’s financial position, reference was made to the visits to 
works, the annual dinner, and the annual general meeting, which 
last it was proposed to render somewhat more attractive in the 
future than it had been in the past. Mr. Griffith then dealt at 
some length with the objects.and position of the Society in regard 
to the modern conditions under which its work was carried on, 
emphasising the fact that, in spite of the large number of kindred 
societies by which it was surrounded, its position was still firmly 
maintained, and its objects were clearly defined and successfully 
accomplished. 

The President then dealt with some of the broader aspects of 
the question of water supply in this country, pointing out that 
even at the present time there were many towns and districts 
without any public supply whatever and others in which the 
supply was very deticient. The causes of this state of affairs were 
then indicated as being the very imperfect system of control and 
allotment of responsibility, the irregular and haphazard selection 
of areas of supply, the peculiar physical characteristics of the 
country generally, and the present system for allocating the 
various available sources of supply. He then pointed out the un- 
satisfactory effects of the rivalry existing in many places between 
local authorities and water companies, and suggested some limit 
being placed on the power of the former to interfere with or oppose 
the latter. The concentration of the population in the large cities 
and the consequent increase in the demand for water in such cases, 
and the growing ‘practice of seeking new sources at long distances 
from the area to be supplied, were then remarked upon. After 
pointing out a few elements of risk connected with long conduits, 
Mr. Griffith suggested that local sources of supply should in every 
case be developed to their utmost capacity before large gravitation 
schemes were undertaken. 

The difficulties attaching to underground sources were then 
referred to, the condition of the water supply in the county of 
Essex being quoted as an illustration. As representing modern 

ractice in ee to deep borings, descriptions were given of the 

ring recently completed at Gainsborough, which was the largest 
in the kingdom, and that recently commenced at Lincoln, which 
was intended to be 700ft. deeper, both under the supervision 
of the President. Attention was called to the modern practice of 
dispensing with wells and pumping direct from borings, and to the 
necessity for special attention being given to the design of the 
pumping machinery in such cases, an illustration being given 





from actual practice. The President dealt with the newly imported 


American system of lifting water by compressed air, and pointed 
out its advantages and disadvantages, expressing his opinion that 
the system was not applicable to any cases where the ordinary 
form of pump could be used. 

In connection with gas engineering, the President refrained from 
dealing with the details of manufacture on the ground that they 
had been fully discussed and described in the Transactions of the 
various gas institutions ; and, after remarking upon the great 
benefits conferred on the gas indnstry by the introduction cf 
electric lighting, proceeded to describe the present position and 
future prospects of the system of incandescent gas lighting. 
Under this head Mr. Griffith ventured to forecast the possibility of 
illuminating power in gas being ultimately subordinated to calorific 
power, and pointed out the vastly increased scope for the gas 
industry afforded by the reduction in cost of manufacture which 
such a change would bring about. Having remarked upon the 
enormous lighting efficiency of coal gas rendered possible by the 
incandescent burner—40 candle-power per cubic foot of gas per 
hour as against three candles per cubic foot with the Argand burner 
—the President strongly urged the necessity for extending the 
practice of superintending consumers’ fittings at reasonable rates. 

In conclusion, Mr. Griffith referred to the remarkable advances 
made by the introduction of high-pressure lighting for external 
purposes, and briefly described the work done in this connection 

y Mr. William Sugg, the Welsbach Company, and Mr. Scott-Snell. 
A description of the automatic air pump or pressure intensifier, 
which is operated entirely by the waste heat from the burners, 
invented and recently much improved by the last named, then fol- 
lowed, and a reference to the inverted incandescent lamp, also 
recently introduced, concluded the address. 

The address was listened to with marked attention by an appre- 
ciative audience, and at its close a hearty vote of thanks was 
accorded to the President. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


A concrete and steel building.—At Minneola, U.S.A., a new court 
has recently been constructed of monolithic concrete, reinforced 
by steel members, embedded in the concrete, on the Ransome 
system. The building is T-shaped in plan, the main portion being 
1/6ft. by 37ft., and the wing 60ft. by 52ft. It is two stories high 
throughout. The foundations, walls, columns, floors, ceilings, roof 
and dome, areall of monolithic reinforced concrete, which iscontinuous 
except where interrupted by openings for doors, windows, &c., and 
at places where shrinkage joints are introduced. The ceiling of 
the court room is an elliptical vault of 49ft. clearspan. The ceilings 
of other rooms are flat surfaces covering the lower sides of the 
beams and girders. The interior surfaces are all plastered on the 
concrete and finished white. The body of the exterior walls is 
trap-rock concrete, having a blue tint and dressed with a bush 
hammer to give a cut stone effect. All the quoins, cornices, 
columns, and carved work are made or faced with marble concrete, 
which 1s very white, and is finished by pointing with a pneumatic 
chisel. The floors are all calculated for a net load of 1501b. per 
square foot. They are composed of concrete, one part cement to 
two parts sand and three parts stone, laid 24in. thick, in panels 
20in. to 30in. wide, and up to 28ft. in length. Girders, beams, 
&c., are reinforced by plain or twisted bars of steel. The building 
contains 70,000 cubic feet of concrete and 80,000 Ib. of steel. The 
specifications required a sectional area of 1 square inch of steel and 
4 square inches of concrete for each 2000 Ib. of tensile and com- 
pressive strain respectively. The concrete was made with #in. 
broken stone, and was mixed very wet in a Ransome rotary mixing 
machine. 

Six-coupled HESSEN GEL engines.—The Atchison, Topeka, and 
Santa Fe Railway, U.S.A., has put on some new. passenger 
engines for a run having heavy and irregular gradients. These 
are four-cylinder compounds, with six coupled wheels, a two- 
wheeled leading bogie and a pair of trailing wheels nnder the 
wide fire-box. The heavy gradients of the line are from 1] in 
77 to 1 in 30. The boiler’ is 5ft. 10in. diameter, with a straight 
top, and has the very unusual length of 19ft. between tube 





plates. The leading particulars of these engines are as follows :— 
Cylinders, high-pressure .. .. .. .. vim. x 28inm. 
Cylinders, low-pressure .. .. .. .. 28im. X 28in. 
Driving wheels 5 aon he 6ft. Tin. 
Bogie wheels .. 3ft. 64in. 
Trailing wheels. 4ft. lin. 
Driving wheel base 13ft. Sin. 
Total wheel base .. 32ft. 2in. 
Weight on drivers .. 135,000 Ib. 
: on bogie 25,000 Ib. 
+ On-trailers.. 30,000 Il, 
os Sa ce 84-8 tons. 
Steam pressure 200 Ib. 
Boiler, diameter are 
eS eee 
oe ees 
‘eo depth at front 6ft. 4}in. 
9 depth at back .. .. ft. THin. 
Te ee ea es see a te 
ne a 
pe jt 
Heating surface, fire-box .. 195 square fect 
eA ee ice, ee - 
a tetal .. .. arr: =P ¥ 
Grate area ae ecg . 53 -— Es 
Steam ports, circular .. .. .. .. .. Ijin. x 34in. 
Exhaust ports, circular Ow 7s Re 
Travel of piston valves .. .. .. .. Sdin. 


H.P., jin.; L.P., jin. 
H.P., jin.; L.P., gin. 


e 
x Gale 


Lap, outside .. .. 
Lap, negative inside 
eee 
Funnel, diameter .. 


ae eae 15Zin, to 17$in. 
Journals of driving axles .. 


10in. x 12in. & 9in. x 12°n, 


Rails to centre of boiler oft. 4in. 
Rails to top of funnel... .. 15ft. Gin. 
Length of engine over all .. 46ft. 3in. 


Tender. 

Wheels 2ft. 105in. 
Weigh: 112,000 Ib. 
Water.. .. : ie ws .. 6000 gallons 
eae da <0 ce 
Tank, length .. .. . « «so Se 

Se are. 

ee Ste 
Length of tender .. .. .. .. .. .. @dft. 
Length of engine and tender .. .. .. 69$ft. 
Wheel base of engine andtender .. .. . 57}ft. 


The Inter-oceanic Canal.—The report of the Canal Commission 
appointed by the United States Government to investigate the 
routes for an inter-oceanic canal has reported in favour of the 
Nicaragua route, after having surveyed and examined the Panama, 
Nicaragua, San Blas, Darien, and other routes. Theestimated cost is 
£38,000,000, as against £29,000,000forcompleting the works at Pana- 
ma, but to the latter must beadded the cost of acquiring the rightsand 
concessions of the PanamaCompany. These rights are valued by the 
commission at £8,000,000, while the company demanded the exor- 
bitant amount of £22,900,000. The summit level on the Nicaragua 
would be 104ft. to 110ft. above sea level, as compared with S85ft. 
to 92ft. at Panama. The locksare to be 740ft. long by 84ft. wide. 
On the Nicaragua there would be eight locks, four on each side, 
with lifts of 184ft. to 37ft., and no tidal lock. The Panama 
would have two locks on the Atlantic side, and three locks ard 
a tidal lock on the Pacific side, with lifts of 45ft. On both routes 
the summit level would be maintained by a great dam. Tkat 
on the Nicaragua would be at Couchuda, with foundations sunk 
by the pneumatic caisson system to rock 80ft. or 85ft. belcw 
the level of water in the river. This dam would have regulat- 





ing or sluice gates to maintain the level of Lake Nicaragua at 
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104ft. to 110ft. above sea level. On the Panama, the Bohio 
dam would have its foundations on rock 125ft. below the water 
surface, and a weir or dyke 2000ft. long would provide for the 
The Nicaragua 
miles long, as against 49 miles for the 
ave 264 miles more of curves, or 1600 
4. The minimum depth would be 
35ft., with a bottom width of 150ft., and a surface width of 


discharge of the floods of the Chagres River. 
route would be 183 
Panama, and would 
degrees more than at Panama. 


255ft. in good earth. 








LAUNCHES AND TRIAL TRIPS. 


OLYMPIA, steel-screw steamer; built by, David and William 
Henderson and Co., Limited ; to the order of, The Anchor Line ; 
dimensions, 400ft., 49ft., 30ft. 9in.; to carry, 5100 gross ; engines, 
triple-expansion, 26in., 43in., and 7lin. by 4ft. stroke, pressure 


1801b.; launch, January 24th. 


TYNEMOUTH ; built by, Wood, Skinner and Co., Limited ; to the 
order of, the Burnett Steamship Company, Limited, of Newcastle ; 
dimensions, 220ft., 33ft., 16ft. 6in.; engines, gy yee, 

2.3 con- 


174in., 26in., and 46in., by 33in. stroke, pressure 1601 
structed by, the North-Eastern Marine Engineering Company, 
Limited ; trial trip, January 24th ; 10 knots. 


Marie Z, MICHALINOs, steel screw steamer ; built by, Wm. Gray 
and Co., Limited ; to the order of, Michalinos and Co., Pireeus ; 


dimensions, 344ft., 48ft., and 24ft.; engines, triple-expansion, 
24in., 40in., and 65in. by 42in., pressure 180 Ib.; constructed by, 
— Marine Engine Works, 11 knots speed ; trial trip, January 
Zoth. 

Tigris ; built by, S.W.G. Armstrong, Whitworth and Co., 
Limited ; to the order of, the Bucknall Steamship Lines ; dimen- 
sions, 310ft., 43ft. 9in., 27ft. lin.; engines, triple-expansion, 22hin., 
364in., 6lin., by 42in., pressure 1601b.; constructed by, the 
North-Eastern Marine Engineering Company, Limited ; trial trip, 
January 25th ; 11 knots. 

KOoLozsVAR ; built by, William Dobson and Co., of Low Walker ; 
to the order of, the Royal Hungarian Sea Navigation Company 
(Adria), Limited ; dimensions, 280ft., 39ft., 23ft. 3in.; engines, 
triple-expansion, 19}in., 34in., 57in., by 39in. stroke, pressure, 
200 Ib.; constructed by, the North-Eastern Marine Engineering 
Co., Limited ; launch, January 25th. 

MERCHANT PRINCE; built by, the Tyne Iron Shipbuilding Com- 


pany, Limited; to the order of, the Prince Line of steamers; | 


engines constructed by, Blair and Co., Limited ; launch, January 
28th ; 12 knots half loaded. 

SZELL KALMAN; built by, Wigham Richardson and Co., Limited ; 
to the order of, the Royal Hungarian Sea Navigation Company 


(Adria), Limited ; dimensions, 375ft., 48ft. beam ; engines, triple- | 


expansion ; constructed by, the builders; launch, January 29th. 

HERMANN LERCHE, three-deck steamer ; built by, Ropner and 
Son, Stockton-on-Tees ; to the order of, Sir Christopher Fur- 
ness, for the Northern Steamship Company, St. Petersburg ; 
dimensions, 336ft. by 48ft. by 24ft. 3in.; to carry, 5200 tons on 
Lloyd’s summer freeboard ; engines, triple-expansion, pressure 
1601b.; constructed by, Richardsons, Westgarth and Co., Limited ; 
trial trip, February Ist. 

FoyYLe, three-deck steamer ; built by, Joseph L. Thompson and 
Sons, Limited, Sunderland ; to the order of, Mercantile Steam- 
ship Company, Limited, London ; dimensions, 345ft., 48ft. 6in. by 
28ft. 34in.; engines, triple-expansion, 25in., 40in., 67in. by 45in., 
pressure 1601b.; constructed by, Richardsons, Westgarth and Co., 
Limited ; launch, February 7th. 

SOLENT, paddle steamer ; built by, Mordey Carney (Southamp- 
ton), Limited ; to the order of, the London and South-Western 
Railway Company’s Lymington and Isle of Wight service ; dimen- 
sions, 135ft., 20ft. 2in. by S8ft. lin.; to carry, passengers ; engines, 
compound, diagonal, surface-condensing, l7in. and 32in. by 42in. 
stroke, pressure 115lb.; constructed by, builders; launch, 
February 8th. 


teid and Co., Limited, Whiteinch; to the order of, George 
Duncan and Co., London; dimensions, 302ft., 43ft., 25ft. by 
24ft. 7in.; to carry, 4000 tons ; launch, February 10th. 

SVEALAND, side-tank steamer; built by, Wm. Gray and Co., 
Limited ; to the order of, Axel, Brostrom and Sons, Gothenburg; 
dimensions, 336ft., 47ft. by 24ft. 10in. deep; to carry, iron ore; 
engines, triple-expansion, 24in., 38in., and 64in. by 42in., pressure 


1601b.; constructed by, the Central Marine Engine Works of | 


builders ; launch, February 11th. 








CATALOGUES. 


HERBERT Morris AND Bastert, Limited, Loughborough, 
Leicestershire.—List of 415 overhead hand cranes in stock. 

WaALLACH BROTHERS, 57, Gracechurch-street, London.—Price 
list of electrical appliances. 

Rosert Bosy, Limited, Bury St. Edmunds.—New edition 
of catalogue of grain and seed-cleaning specialities, and improved 
malting appliances, 

British THOMSON-HovsTtoN Company, Limited. — Pamphlets 
Nos. 116 and 117, illustrating and describing the type O.K. ampere 
hour meter and air blast transformers. 

WILLIAM RICHARDS, Britannia Foundry, Middlesbrough.—Cata- 
logue of iron and steel bars, iron castings, railway switches and 
crossings, pile shoes, rivets, bolts, and nuts. 

UNITED TELPHERAGE COMPANY, Broad-street, New York.—IIlus- 
trated circulars Nos. 13 to 19. Automatic electric conveyors, 
telphers and line construction, central stations, &c. 

LAHMEYER ELECTRICAL CoMPANY, Limited, 109-111, New Oxford- 
street, London.—Illustrated description and price list No. 13 of 
controllers for electric cranes for currentsof 60, 150, and 300amperes. 

JoHN Davis AND Son (Derby, Limited), Derby. Section B, 
1902 catalogue ; electric mining apparatus.—The contents include 
illustrated particulars of lighting, pumping, hauling, coal cutting, 
drilling, blasting, &c., apparatus. 

BURNHAM, WILLIAMS AND Company, Philadelphia. The 
Baldwin Locomotive Works record of recent construction, No. 31. 
—The contents of this number include locomotives for New Zealand, 
the Cape Government, and for Spain. 

ENGLISH ELECTRIC MANUFACTURING Company, Limited, Preston, 
(sole selling agents, Dick, Kerr and Co,, Limited, Cannon-street, 





London).—This is a nicely got-up book, illustrating and describing | 


this company’s modern works at Preston. 


East ANGLIAN CEMENT CoMPANY, Limited, Shepreth, near | 
Royston, Herts.—This is an interesting little brochure giving a | 
description of this company’s works, and a large amount of | 
extremely useful information which is generally difficult to obtain. | 


ALLIS-CHALMERS COMPANY, Fraser and Chalmers Works, Chicago. 
(1ll).—Catalogue Nos. 2 and 9, devoted to hoisting engines and 
appliances and mining machinery. These books are got up in the 
best American style, the illustrations being particularly effective. 

BELL BrotHers, Calder Ironworks, Ravensthorpe, Yorks. 
Pamphlet describing the Bell patent process for purifying water 
for cities, towns, &c., by gravity and pressure systems. The 
system includes mechanical filtration combined with chemical treat- 
ment. 

Stk THEODORE Fry aND Co., LimiTeD, Rise Carr Rolling Mills, 
Darlington. Section-book, 1902.—It would be difficult to specify 


any known iron or steel section which is not contained in this 
book. The get-up is altogether admirable, the figures are ~_ 
—- and dimensioned, and the binding aud printing are well 
done. | 





THE INSTITUTION OF CIVIL ENGINEERS. 





MEETING OF STUDENTS. 

A MEETING of the students of the Institution of Civil Engineers 
was held at the Institution on Friday evening, the 31st January, 
Mr. A. C. Hurtzig, M. Inst. C.E., in the chair, when a paper on 
‘The Quay Walls of Heysham Harbour” was read by Messrs. -W. 
H. C. Clay and J. C. Collett, Studs, Inst. C.E. The following is 
an abstract of the paper :— 

In this paper the authors state the reasons which caused the 
Midland Railway Company to undertake the construction of 
a harbour at Heysham, and the advantages which this harbour 
possesses, compared with other harbours in the neighbourhood, in 
respect of its situation and easy access for ships of large size. The 
general plan and construction of the harbour are described, and 
its position with reference to the prevailing winds and tides is 
explained. 

The methods of testing the cement used in the work, and the 
construction of the concrete are also dealt with, details of the 
quality and proportions of the various ingredients being given. 
The machine mixer employed is described, reference being made 
to the requisite mixing and to the daily output of concrete, as 
well as to the method employed for conveying the concrete to the 
walls, 

The construction of the three main walls enclosing the basin 
is then explained, the foundations being descri in detail. The 
nature of the strata at foundation level of the walls is described, 
as also are the method employed for fixing the temporary staging 
and shuttering, the equipment of the walls, and their rate of con- 
struction. In the case of the south quay a detailed description is 
given of the construction of the pede me landing-stages, which are 
1600ft. in length. 

The foundations of the west wall of the basin, being of much 
greater depth than those of the other two walls, were laid ina 
timbered trench, and part of the wall was built on monoliths. 
The methods of excavation employed in this work are described, 
and an account of the sinking of the monoliths is given at some 
length. The work which still remains to be done is also briefly 
mentioned. 

The reading of the paper was followed by a brief discussion, in 
which Messrs. M. Deacon, J. W. M. Topley, H. W. Fitzsimons, 
C. Landon and M. R. Atkins, Studs. Inst. C.E., took part. 








| other State in the Commonwealth. 
COLONIAL EMPIRE, four-masted steel barque; built by, John | 











AUSTRALIAN NOTES. 


For the month of November the gold yield in New South Wales 
was 34,293 ounces, valued at £113,528, as compared with 
12,579 ounces, valued at £43,587, for the corresponding month last 
year. 

” The yield for the first eleven monthsof last year was 252,680 ounces, 
valued at £869,568, as compared with 309,402 ounces, valued at 
£1,069,520, for the corresponding period last year. 

A remarkable circumstance occurs in the compilation of the 
annual report of the West Australian railways for the year ended 
June last. It is issued by an ‘‘ acting” general manager, an 
‘acting ” chief traffic manager, and an “ acting ” secretary. 

The results of the working for the past year are not so satisfac- 
tory as the previous year ; while the earnings increased £94,192, 
the working expenses rose £183,450. Expenditure has increased 
principally by the following items:—(a) Increased wages paid to 
engine-drivers, firemen, and cleaners. (+) The adoption of the 
fifty-four hour week. (c) The excessively expensive conditions of 
working at the Fremantle locomotive workshops. (d) Heavy 
increase in tonnage of coal, timber, and other goods hauled at un- 
remunerative rates. (¢) Excessive expenditure on locomotive 
repairs. Some of the items of traffic are carried at exceedingly low 
rates, and must have a great effect on the net results. In the case 
of locally mined coal and certain classes of ores, these are carried 
at 4d. per ton per mile, which represents lower rates than in any 
A new departure is again made 
in regard to capital expenditure : the Government has re-transferred 
the control of the Loan votes and undertakings connected with 
open railways to the Public Works Department. 

On purpose to debit to the railways the full capital cost, the 

Colonial Treasurer has given instructions that the necessary allow- 
ances for discount and cost of floating loans are to be debited to 
the capital of the railways ; this is being done for the first time this 
year. 
During the year the demand for haulage power was so acute that 
an order was given for twenty Baldwin compound heavy locomo- 
tives in December last. Delivery in Fremantle was made in 
July last, and at present date they are all in traffic. An additional 
34¢ miles have been re-laid with 56 Ib. rails, from Fremantle 
eastwards, as compared with 61} miles for the previous year. From 
the concluding remarks in the acting general manager’s report, it 
appears that the cost of re-laying is not yet charged to working 
expenses. A summary of the leading features of the year’s trans- 
actions is shown in the following :— 








Yearended Year ended 
June 30th, June 30th, 
1901. 1900. 

Total cost of construction and equip- 

nae ae nee ne eee 6,856,363 
Total cost per mile open for traffic £ 5,239 ee 5,060 
Total miles open for traffic .. .. .. 1,355 1,355 
Average miles opened for the year.. 1,355 1,355 
Gross revenue a ane! me Ba ee 1,353,7' 1,259,512 
Working expenses .. .. .. .. £ 1,044,920 861,470 
oS ee ee ee 5 308,784 398,042 
Working expenses to earnings, per cent. 77-19 68-40 
Earnings, per average mile open .. £ 999 ee 930 
Working expenses, per average mile 

a, ET ea rae? bh ee ee 77 oe 636 
Gross earnings, per train mile ° o 74d... 5s. 11-70d. 
Working expenses, per train mile.. .. 5s. 0-78 4s. 1-04d, 
Percentage of profit to capital, per cent. 4-35 5-81 
Passenger journeys, number ., .. .. 6,823,453 6,225,068 
Goods tonnage, toms .. .. 1,697,855 1,364,429 
Live stock tonnage, tons .. 21,865 19,611 
Train mileage on ke 4,126,202 4,216,161 
Locomotives, number.. . i ae 229 233 
Passenger stock, number .. .. .. 258 oe 259 
Goods stock, number .. 4,819 .. 4,778 


Now that the tariff proposals are going through committee in the 
Federal Parliament, great changes are being made ; plain and cor- 
rugated galvanised iron, portable engines, and sheep shears have 
been placed on the free list. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 28th. 
THE month of January has been unexpectedly quiet in all 
branches of iron and steel excepting Bessemer pig. By instinctive 


agreement among the larger consumers, there have been no efforts 


made to buy for later delivery. The most of the business now 
being done is for small lots, early delivery. Chicago and St. Louis 
markets are stronger than Eastern markets, because of necessities 


of foundries, car shops, implement, wagon and carriage works, 
machinery plants, &c. 
Corporation, according to recent rumour, is their purchase of one 
of the largest and most widely-known engineering plants in America, 
located:in the North-West, the purpose of which is to be able to 
supply themselves without delay with all manner of machinery and 
castings. The newspapers, as usual, misapprehend the motive of 
the purchase—if it is a purchase—by saying the above omeeny 
intends to enter the field of machinery making, The immediate 


The latest move of the United States Steel 


pepe at least is as stated. Another matter occupying a 
deal of attention is the future iron and steel export trade = 
Schwab, in his recent rather indiscreet utterances in German “ 
stated whatis contemplated. The cost at which iron and stes} ; 
their products can be produced in this country, and the cunmene 
for production which has been and is being provided, makes it 2 
only possible but necessary to have a European outlet for mill ng 
ducts. It would supply iron and steel masters abroad if the A 
the bottom figures of cost of production on this side, y 

In fuel matters there is agitation. ‘‘ Coal deals,” as they 
termed, are being closed every week. Storage and wha 
accommodations are being provided for 100, tons of cual 
Quebec. The purpose is to facilitate the trans-shipment of Nov, 
Scotia coal throughout the Eastern States. Thea great anthracite 
coalfield is now controlled by seven railroads, and profits are large 
Individual owners are being forced to sell by high freight rates, the 
new Standard Steel Car Works, which is backed by several of the 
largest steel makers, will be turning out steel cars by July 15h 
The machinery going in is of the heaviest and most approved 


vattern. Fifty steel cars complete will be turned out each day 
hree presses of capacities varying from 200 to 1000 tons are being 
erec Steel cars are wanted on all roads, and their adoption 


will amount to a revolution in the 5 ay one problem. The 
demand for railway equipment, which has been growing for six 
months, promises to be again renewed and additional capacity jg 
being contemplated. The financial backers of the new companies 
are more careful to put their capitalisation in sight of cost. Besides 
the above steel car plant, the Schoens, who founded the first pressed 
carsteel plant, and Mr. Schwab, are rushing along their scheme, The 
two plants will be built close together and probably ultimately come 
under the same control. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


THE Valor Company, Limited, notify that their business has 
been transferred from 65, 67, 69, 71, Church-street, Birmingham, 
to Rocky-lane, Aston Cross, Birmingham, where they have taken 
modern works. 


IN a public competition for the best design for laying out the new 
public recreation ground at Gillingham, Kent, William Barron and 
Son, landscape gardeners, of Elvaston Nurseries, Borrowash, were 
awarded the first prize, 

IN answer to the numerous communications received, the diree. 
tors of Electric Lighting Boards (British Manufacturing Company), 
Limited, request us to announce that all inquiries, correspondence, 
&c., should CS adivened to the head office at No. 7, Pail Mall, 
London, 8.W., and addressed to the company as distinct from 
individuals, 

WE are informed by Easton and Co., Limited, that this firm 
has appointed Mr. G, D. Seaton as its representative for the Midlaad 
counties, including Derby, Herefordshire, Leicester, Lincolnshire, 
Northampton, Nottingham, Shropshire, Staffordshire, Warwick. 
shire, and Worcester. Mr. Seaton’s address is 36, Islington-row, 
Edgbaston, Birmingham. 








EXAMINATIONS IN MODERN LANGUAGES.—The Society of Arts 
is endeavouring to extend its modern languages examinations so 
as to make them includea rird voce test. The written examina- 
tions are now carried on at 300 centres throughout the United 
Kingdom. A notice has been sent out to all these centres, to the 
effect that a ried voce examination will be held at any centre where 
twenty-four candidates can be collected, at a fee of 2s. 6d. a head. 
The Society's examinations include all modern languages of com- 
mercial importance ; but at present vied voce examinations will only 
be held in Frac, German, and Spanish. The tests are to include 
dictation, reading, and conversation. 


H.M.S. Powerrut—H.M.S. Powerful, which is now at Ports- 
mouth Dockyard refitting, will have four additional 6in, «uick-firing 
guns, protected by 6in. K.N.C. casemate armour. The order for 
these casemates was received by the makers, Charles Cammell and 
Co., Limited, of Sheffield, on the 27th December last, and notwith- 
standing that casemate armour necessarily involves considerable 
workmanship, they were despatched from the Cyclops Works at 
Sheffield last week, /.¢., in about six weeks from receipt of order, or 
as it should be more accurately determined, in five and a half 
weeks from receipt of the working moulds or patterns. As the 
Powerful is to be recommissioned as quickly as possible, this record 
manufacture of the casemate armour is, under the circumstances, 
of great value. The same firm have in hand, and nearly completed, 
six large casemates for the protection of 6in. guns for the Empress 
of India, these being of a new and difficult type. They were 
ordered at the same time as those for the Powerful, and will be 
delivered in the course of a few days. 


NortH-EasTeRN Raitway.—We understand that the North- 
Eastern Railway Company is making several important alterations 
in the administrative staff of its locomotive and wagon depart- 
ments. It will be remembered that Mr. Bain, who was the car- 
riage and wagon superintendent of this line was recently appointed 
to a similar post on the Midland Railway. Consequent on this, we 
now hear that Mr. Vincent L. Raven, who has been for some years 
assistant locomotive superintendent at Darlington, is now returning 
to Gateshead as chief assistant mechanical engineer for the whole 
line, including locomotive, carriage, and wagon work, together with 
electrical and all dock machinery. In fact, he is to be second to Mr. 
Worsdell, as his assistant for the whole of the mechanical depart- 
ment. In connection with this appointment we gather further 
that it has been decided to establish three district locomotive 
superintendents, with headquarters at York, Darlington, and 
Gateshead for the southern, central, and northern divisions of the 
line respectively, 

THE ProposeD New Line FROM NorrinGHAM TO RETFORD.— 
The Shefield Telegraph states that the engineer to the proposed 
Nottingham and Retford Railway Company has prepared and 
deposited the estimates required by Parliament, showing in detail 
the cost of the nine sections of railways which together form this 
scheme. The aggregate cost of the scheme is put down at 
£984,718, of which the main line, which will be 237 miles in length, 
will require the expenditure of £789,090. The main line will 
commence in Arnold by a junction with the Great Northern Rail- 
way Company’s Derbyshire and Staffordshire line, near the 
Mapperley Tunnel, and will terminate in East Retford. Accord- 
ing to the estimates, the tunneling on this section will cost 
£216,282, whilst £46,500 will be spent in providing station accom- 
modation. The cost of acquiring the necessary lands, 307 acres, 
for the main line is estimated at £64,258. This main line will be 
constructed asa double throughout its whole length. The remain- 
ing eight sections of the proposed railways are all junction lines 
intended to connect the main line of railway with the Great 
Central Railway—London Extension—at Nottingham ; with the 
Midland Railway—Mansfield and Southwell line—near Farnsfield 
Station ; with the Lancashire, Derbyshire, and East Coast eee 
at Boughton ; and with the Great Northern and Great Centr, 
Railways at Ordsall. The total length of these junction lines ben 
be about 6} miles, and their cost will range from £5035 to £80,987. 
No station accommodation will be provided on any of these eight 
lines, but provision is made for running into and using the Victoria 
Station of the Nottingham Joint Station Committee, and ba 
Retford Station of the Great Northern Company. The capita 
pro} to be raised by the company to cover these estimates 1 
£1, 100,000 for the construction of the railways, and £366,666 may 





be borrowed in addition for equipment purposes, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ArrENTION is being directed afresh to the need for nearer supplies 
of semi-finished steel for use by Midland consumers. It is recog- 
nised that users still go ce to South Wales and the North of 
England, and continental stee is also freely used, whilst occasional 
imports of American material are likewise received. The view is 
finding expression among Midland iron and steel masters, and like- 
wise among engineers and other consumers, that under the fore- 
going circumstances there should be room for the establishment of 
a large new central steel works confining its production to steel in 
a semi-finished state, and this could be sold to other works for 
finishing purposes, ; ; 

Quotations in this district at the present time seem very elastic, 
and although £4 15s. to £4 17s, 6d. is asked, considerably less is 
often accepted, ‘These figures are for Bessemer sorts, Siemens 
descriptions being about 5s. more. There is a good demand for 
mild steel bars at £6 10s. to £7 ; and on ’Change to-day—Thursday 
—in Birmingham, several orders of a moderate extent were booked 
for steel plates at £6 15s. to £7 5s., and for angles, at £5 15s. to 
£6 5s. Girders were in quiet call at £6 to £6 5s, 

A feature of current business is the encouraging information 
which continues to be received respecting the trade revival in 
America. Private advices which have reached this district fully 
bear out the pom reports as to the trade activity in the chief 
iron and steel and engineering centres out there, 

Members of the Galvanised Iron Trade Association report an im- 
proved business from South Africa and Australia, and in conse- 
quence of this, and also because of the increasing price of spelter, 
they are quoting from 2s. 6d. to 5s. rise on the week, the general 
quotation for galvanised corrugated sheets being now £11 2s. 6d. 
to £11 10s. Spelter has gone up about 15s, quite recently. With 
regird to the ustralasian market for galvanised sheets and other 
local productions, this week’s mails bring very satisfactory news, it 
being stated alike in Sydney and Melbourne that the course of 
prices for leading classes of iron is well sustained. In the former 
market the ordinary brands of galvanised iron are realising £18 to 
£18 10s. per ton, while ‘‘Orb” 24 w.g. is firm at £19. Fencing 
wire is #8 10s. to £9 5s. per ton, according to gauge, and barbed 
wire is steady at £16 10s. per ton. 

The cnly two weak departments of the manufactured iron trade 
at the present time relate to strip iron and unmarked bars, With 
reference to the former, the Strip Association have deemed it 
advisable to declare an official reduction of 2s. 6d. per ton, making 
the new price £6 12s, 6d., and it is understood that this step has 
been occasioned by continued severe competition from Lancashire 
and also from the Continent. As to unmarked bars, there has been 
no official reduction, but selling rates are easier on the week, and the 
general price is now about £6 5s., which is 10s. below the Associa- 
tion standard. There are no further notable developments to 
chronicle with regard to manufactured iron. For high-class 
engineering work branded bars continue in good demand. 

n the Shropshire and Worcestershire tin-plate and tinned sheet 
trade there is a decided improvement. Works are extremely 
busy, and some are booked up to the end of April. In these cases 
lists have been withdrawn in anticipation of an upward move. 
Nominally, Siemens I.C. are quoted 14s. per box, against 13s. about 
a month ago, 

The demand for foundry iron is t for y castings 
and for other engineering and ironfounding requirements, the 
recent slight ease in values having caused additional orders to be 
given out. Pig iron quotations generally in this district may be 
given as follows :—Staffordshire cinder forge, 46s. to 47s.; part- 
mine, 49s. to 50s.; all-mine, 52s. 6d. to 60s.; best ditto, 77s. 6d. to 
80s.; cold blast, 95s. to 100s.; Northamptonshire, 47s. 6d. to 50s.; 
Derbyshire, 50s. to 51s. 6d.; Lincolnshire, 52s, 7d.; North Stafford- 
shire, 52s, to 53s. 6d. 


11 hi 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Rather more inquiry for both raw and manufac- 
tured material was reported at the Change meeting on Tuesday, 
probably as a result of the hardening in prices since last week. 
The actual business put through was, however, again of only 
limited weight, and consumers are still chary about purchasing 
beyond what they need to cover present actual requirements. In 
pig iron transactions continue mostly of the hand-to-mouth character 
reported for some time past, and although there was a decided 
stiffening upon recent low quotations, any really as ma 
prices were only obtainable on some special brands, n- 
cashire makers’ quotations remain about 56s. 6d. less 24, for 
foundry, delive Manchester, and 50s. 6d., less 24. forge, 
delivered Warrington. Lincolnshire makers, in anticipation of 
some Official advance this week, have practically withdrawn from 
the market their minimum basis rates of 48s, 6d. net foundry, 
delivered Manchester, and 49s, 2d. net forge, delivered Warring- 
ton. Where they are disposed to entertain orders they are quoting 
6d. to 1s. above these figures, and occasional small parcels are 
being booked at advanced rates. Middlesbrough has stiffened 6d. 
to 9d. on last week’s rates. Delivered by rail Manchester, 53s. 4d. 
would now be the minimum for open brands, with makers quoting 
for special brands 53s. 10d. net. Some special brands of Scotch 
iron are dearer, but for Glengarnock 59s, 6d, net remains the 
‘ igs with Eglinton about 57s. net, delivered Manchester 

ocks, 

In the finished iron trade some slight improvement is 
noticeable, and at a meeting of the Lancashire associated makers, 
held in Manchester on Tuesday, it was decided to maintain the 
minimum list basis for bars at £6 10s. To a large extent this 
figure has recently been little more than nominal, some makers 
selling for prompt specification at £6 5s., but the minimum quota- 
tions may now be given at £6 7s. 6d. up to £6 10s., with North 
Staffordshire bars £6 10s, to £6 15s., delivered Manchester district. 
Sheets are maintaining a slightly stronger tone, quotations averag- 
ing £8 to £8 5s., delivered here. Hoopscontinue in but indifferent 
demand, To meet foreign competition in outside markets, how- 
ever, a reduction of 20s. per ton would be necessary, and makers 
prefer to go on with small home trade orders, which can be 
obtained at their Association rates of £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths delivered here, and 2s, 6d. less for shipment. 

Nut and bolt makers are doing a steady business, with prices 
about maintained. 

An increased weight of orders comes forward in some sections of 
the steel trade. ematites are perhaps stronger, but without 
quotable advance, 65s. to 66s, net remaining about the average for 
No. 3 foundry, delivered Manchester. Local makers of billets have 
experienced quite a pressure of orders recently, but they do not 
raise their quoted rates, which remain £4 15s, net Warrington, and 
£4 16s, 3d. Manchester. In steel bars there is rather more doing, 
and prices tend to stiffen, quotations, according to quality, ranging 
from £6 7s. 6d. up to £6 12s. 6d. delivered here. Steel boiler 
plates are stronger, and with the low sellers now pretty well 
cleared off the market, the associated ‘makers have no difficulty 
in maintaining their list basis at £7 10s., less 2}, delivered 
Manchester. Common plates of shipbuilding ee remain 
low, and are to be bought at about £6 to £6 5s., delivered here. 


There is still no material change to report with regard to the 
general position throughout the engineering trades, the chief 
matter just now engaging attention being the unexpected rejection 
by the allied engineering trade unions of the revised terms of 
settlement for the regulation of labour conditions in the workshop. 
It will be remembered that a revised draft was provisionally agreed 


engineering employers and the Amalgamated Society of Engineers, 
the Steam Engine Makers’ Society, and United Machine Workers’ 
Association. The amended proposals were issued to the various 
branches of the trade unions, with a strong recommendation for their 
acceptance, and it was generally supposed that they would beaccepted 
by a large majority on the general vote of the members. The result, 
however, has been the rejection of the revised terms by a majority 
of two to one. The bulk of the members appear to have taken 
little interest in the matter, the number actually voting on the 
question representing only a small minority—about one-fifth—of 
the membership of the various societies. The largest propor- 
tionate majority against the terms seems to have n in the 
Amalgamated Society of Engineers, and it is surmised that the 
action of the men has Ba toa very large extent guided by the oppo- 
sition of the district organising delegates to the conditions of pr 
of the old or the proposed new agreement, especially on the matter 
of on The whole question will now have to come up again 
before representatives of the workmen’sand employers’ organisations, 
A joint meeting is to be held next week to consider the compensa- 
tion and other matters, and it is not improbable the question of the 
terms of settlement may then again be discussed. As the federated 
employersare determined not togo back on the lines of the agree- 
ment come to after the prolonged strike of four years ago, and 
have already made as much concession to the workmen as they are 
prepared to offer, the outlook at present would seem to threaten 
a renewal of trouble, although it is generally hoped an amicable 
settlement may be come to. 

At a meeting of the Manchester Association of Engineers held 
on Saturday, the president, Mr. E. G. Constantine, referring to 
the death of Mr. Samuel Dixon, remarked that the deceased gen- 
tleman was an exceedingly valuable member of the Society for a 
great many years, and had contributed a number of important 
papers. He had oceupied the position of president for two years, 
and was also a trustee of the Association. In addition, he was the 
means of preparing a syllabus for the technical education of students, 
which served an equally useful purpose to-day as when it was first 
drawn up. He begged to move that the sincerest condolence and 
sympathy of the Association be conveyed to Mrs. Dixon in her 
bereavement. Mr. T. Ashbury seconded the proposal, which was 
unanimously adopted. 

The pro; amended rules of the Association, to which 
reference has previously been made in the columns of THE 
ENGINEER, were also put before the members for confirmation or 
otherwise, and on the motion of the president, seconded by Mr. 
Boswell, were adopted with only two dissentients. 

The Lancashire engineering tredes have lost probably their 
oldest active representative in the person of Mr. Henry Wren, 
whose death occurred suddenly on Wednesday in last week. The 
firm of Henry Wren and Co., of which the deceased gentleman was 
the head, dates back more than a century, being originally 
established by Mr. Hughes, who subsequently took into partnership 
Mr. Henry Wren’s father. In later years the firm became Wren 
and Hopkinson, and then, onthe retirementof Mr. Hopkinson, whose 
connection with the firm extended over between thirty and forty 
years, Henry Wren and Co. Pretty nearly all branches of mill- 
wrighting and general engineering work have been carried on by the 
firm. In theearly period of its existence, before steam had become the 
great motive power, probably no works in the country did a larger 
trade in water wheels, both for home and foreign requirements. 
During the Crimean War the firm were engaged casting shells for the 
British Government. Shop cranes, which are now being brought 
over from the United States to this country, were sent by Messrs. 
Wren and Hopkinson to America, and the firm was long held in 
high —— amongst the engineering establishments of Lanca- 
shire. The late Mr. Henry Wren was the senior representative on 
the iron and engineering side of the Manchester Royal Exchange, 
of which he had been a member for over half a century. He took 
no very prominent part in public life, but for many years he was 
a leading member of the Iron Trades Employers’ Association—since 
practically merged in the Engineering Employers’ Association—and 
several times filled the office of president. Although in his eighty- 
second year, Mr. Wren continued his active career to the last. On 
the Tuesday he attended ’Change, as usual, and on the following 
day expired suddenly on his way home from his works at the close 
of the day’s operations. 

The tendency towards some improvement in the coal trade noted 
last week is being maintained. The continued severe weather is 
keeping up a fairly brisk demand for all descriptions of house-fire 
coal, and this necessarily has a tendency to strengthen the position 
of the lower qualities of round coal used for iron-making, steam, 
and general manufacturing purposes. Collieries are running full 
time, averaging ten, in some special cases eleven days, per fort- 
night, and all the round coal they are raising is meeting with a 
ready sale, especially the descriptions suitable for house-fire 
requirements. No great extra push of orders is, however, experi- 
enced, and, considering the present severity of the season, there is 
scarcely the pressure of demand that might be expected. Prices 
are firm, but show no hardening upon the full list rates. 

The present somewhat restricted supplies of common round coal 
for iron-making, steam, and general manufacturing purposes, are 
not more than keeping up with requirements of consumers, and 
prices are steady at recent quotations, good qualities of steam and 
forge coals averaging about 9s. per ton at the pit. Of engine fuel 
the supplies continue rather more plentiful owing to the increased 
quantity of round coal just now being screened. Colliery pro- 
prietors, however, have no difficulty in moving away the better 
qualities of slack, of which there is really no surplus on the market, 
and prices are firm at recent rates, averaging 7s. for the best 
descriptions, and about 6s. 6d. good medium sorts at the pit. The 
lower descriptions of slack are, however, hanging, and some of the 
inferior sorts are rather a drag upon the market, whilst the keen 
competition of the commoner sorts of s!ack coming from some of the 
outside districts tends to weaken prices where collieries are driven 
to protect their local trade, but there is no quotable change 
upon late rates, which remain about 5s. to 5s. 6d. per ton at the 
pit. 

, For shipment a fair inquiry still comes forward, with only limited 
quantities of common round coal offering at the ports, Lancashire 
colliery owners finding a more remunerative inland sale for this 
class of fuel. Prices, consequently, notwithstanding only a 
moderate demand, are well maintained on the basis of 10s. 6d. to 
1ls. for good ordinary descriptions of steam coal, delivered Mersey 

rts. 

P Coke continues in steady demand, and prices are maintained 
at the full quotations of 13s, to 14s. best Lancashire washed furnace 
cokes, and 22s, to 24s. best foundry qualities at the ovens. 

The annual report of the Wigan Coal and Iron Company, 
Limited, which is the largest concern of the kind in Lancashire, 
having a nominal share capital of £2,193,100, and a paid-up capital 
of £1,809,725, shows a very satisfactory result on the year’s work- 
ing. Although the output and sales of coal, iron, and steel showed 
py, es and selling prices fell considerably, the company was 
able to make a profit for the year ending December 31st, 1901, of 
£188,478, which, added to £3540 brought forward from the previous 
year, makes a total of £192,019. The directors recommend a divi- 
dend of 10 per cent., absorbing £180,972, which will leave £11,047 
to be carried forward. 

Bavrow.—There is a firm tone in the hematite pig iron trade, and 
business is being done on a rather fuller scale, but the market has 
not quite settled down since the beginning of the year, inasmuch 
as evidences have not yet sufficiently presented themselves to 
denote whether the trade of the year may be expected to be brisk 
or only moderately active. Smelters are very well sold forward, 
generally speaking, but orders are not coming to hand largely for 
forward deliveries, Makers quote 58s. to 59s. per ton net f.o.b for 
mixed Bessemer numbers, while hematite warrants are at 56s. 74d. 

net at a month sellers, buyers ld. less, There are 37 furnaces in 
blast, one having been re-lighted this week at Millom, as compared 


since the beginning of the year. They now total up to the low 
figure of 16,640 tons. 

Iron ore is steadier, and there is a good demand for good average 
sorts net at mines at 11s. 6d. to 12s. per ton, while best sorts are at 
16s. Spanish ores are in very full demand, and about half the 
tonnage of ore used in this district is obtained from Spanish and 
other sources. é 
Steel makers are not so fully mere as of late in the produc- 
tion of plates for shipbuilding and boiler-making ae args but they 
have several orders in hand which are, however, being delayed on 
account of the difficulty in getting hold of Ss A brisker 
time is anticipated in the plate trade. ils are in very good 
demand, and makers are very wellemployed. Prices are a y at 
£5 5s. for heavy sections net f.o.b., although foreign makers are 
quoting lower than this figure. This is likely to lead to lower 
quotations ruling the market. Other branches of the steel trade are 
very well employed. ? 

Shipbuilders and marine engineers are less actively employed, and 
no improvement can be expected until new orders are booked. 
There is some prospect of new orders, not only from the Admiralty, 
but other sources, but in the meantime workmen in several depart- 
ments are idle. 

During last week the shipments from West Coast ports reached 
a total of 3527 tons of iron, an 6826 tons of steel, as compared with 
7827 tons of iron and 10,346 tons of steel in the corresponding week 
of last year, a decline in iron of 4300 tons, and in steel a decrease 
of 3520 tons. This year the shipments of iron represent 46,141 
tons, and steel 50,691, tons, as compared with 37,664 tons of iron 
and 48,909 tons of steel, an increase in iron of 84/7 tons, and in steel 
an increase of 1782 tons. 

Coal and coke quiet, but the demand is fairly regular, and prices 
show little change. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE severe weather now being experienced has caused the trade 
in house coal to be very brisk. Local merchants are doing good 
business, and London and other distant markets are drawing 
heavily from the South Yorkshire district. Quotations show little 
variation, though values have considerably strengthened since last 
week, and owners have little difficulty in selling. Best Silkstones 
make 12s, 6d. to 13s. 6d. per ton, and occasionally even higher ; 
Barnsley house, lls. 6d. to 12s. 6d. per ton; seconds and nuts, 
from 11s. per ton. There has been little change in the condition 
of the steam coal trade. Orders for the shipping season have up 
to the present been disappointing, and keen competition is being 
experienced from other coalfields, The inland business, though 
still ux or the average, shows a tendency to increase. Values of 
this class of fuel are most unsettled, and quotations are not to be 
relied upon. Barnsley hards, up to lls. per ton; secondary 
qualities, up to 9s. per ton. There is good business doing in 
manufacturing fuel, but prices are irregular and vary with local 
conditions. The chief business now being done in gas coal is on 
contract account. The coke trade shows an improvement, prices 
being slightly firmer, the best South Yorkshire smelting coke 
making up to Ils, per ton at the ovens. 

The total weight of coal received at Hull last month amounted 
to 220,976 tons, an increase of 11,360 tons on the tonnage for- 
warded in January, 1901, but a reduction of no less than 64,720 
tons on the tonnage despatched to Hull in December, the total for 
that month reaching 285,696 tons. 

The quantity of coal sent coastwise from Hull last month was 
31,363 tons, against 30,706 tons in January, 1901. The total 
weight forwarded to foreign customers last month was 77,620 tons, 
a decrease of 9412 tons as compared with December, 1901, and of 
16,711 tons on the business done during the first month of last 


year. 

The South Yorkshire iron trade does not call for comment, little 
or no change having occurred. West Coast hematites are still 
quoted at 68s. per ton; East Coast a shilling or two less; forge 
iron, 46s. 6d. per ton. The only change in the steel trade during 
the week is in respect of Bessemer and Siemens steels, in which 
there is some movement. Manufacturers report that orders are 
— to hand much better than during the beginning of the 
month, 

The foreign trade in unwrought steel shows a distinct decline 
during the opening month of the year, the value being £167,245, 
against £199,879. 

It has been already stated in THE ENGINEER that the armour- 
making firms had received orders for urgent delivery for casemate 
plates for the British Government. Those which came to Charles 
Cammell and Co. were for H.M.S. Powerful and the Empress of 
India. 

John Brown and Co. are likewise making expeditious delivery of 
the casemate plates, which were ordered for the first-class cruiser 
Centurion, and equal rapidity is being shown by Vickers, Sons and 
Maxim on similar plates for the first-class cruiser Barfleur. 

In several branches of the lighter departments there is consider- 
able activity. In sheep shears, which is a season trade, the outlook 
is much more cheerful than at the beginning of last year. The 
Russian market has been receiving greater attention of late, 
particularly from edge-tool manufacturers. Cutlery manufacturers 
continue to complain of lack of sufficient work in several depart- 
ments, and of lack of workmen in others. In several branches 
there is more work than workers, for the very sufficient reason that 
the conditions of employment, owing to circumstances over which 
the manufacturers have no control, have not tempted cutlers to 
apprentice their sons to the same craft. The work most in request 
at present is on Government account, heavy requirements being 
now in course of execution for razors, navy knives, and similar 
wares. In the silver plating, and Britannia metal trades there is 
a fair amount of work doing, bué nothing at all equal to what was 
expected in view of the pressure looked for on account of the Corona- 
tion festivities. 

In cutlery and hardware there are also decreases in the foreign 
markets, though somewhat slighter than are shown in steel. e 
total foreign trade for last month in cutlery was £56,833, against 
£60,666; in hardware, £130,095, against £133,412. It is 
significant that British South Africa has increased considerably 
under both heads. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

IN perpen 5. iron there has this week been in progress a 
marked upw: movement of prices, and some excitement was 
noticeable. In the early part of the week considerable speculation 
was reported in Scotch warrants, which led to a sharp rise in prices, 
but that has subsided, and prices have fallen back. Such, how- 
ever, has not been the case in respect to Cleveland warrants, which 
have steadily advanced, with the result that during the first half of 
the week 1s. 14d. was added to the price, making 2s. increase this 
month, or 3s. 7d. since December, when the recent minimum price 
was reported. For Cleveland warrants, 46s. 4d. cash was the closing 
price on Wednesday, that being a higher figure than has been recorded 
since the middle of last summer ; and now that the spring season 
is near, it is believed that the prices will continue to be advanced, 
for the situation is more satisfactory. 

The pig iron market in this district is, however, favourably 
influenced by the more sanguine reports that are received not only 
from the United States, but also from Germany. On Wednesday 
various Middlesbrough makers and merchants were asked to cable 
quotations for 5000 to 10,000 tons of No. 4 Cleveland foundry iron, 





with 33 in blast in the corresponding week of last year. Stocks 





to at a recent conference between representatives of the federaet 


show a reduction this week of 1746 tons, or an increase of 1694 tons 


or of No. 3 if that quality were not forthcoming. Some Cleveland 
iron has been sold for delivery in the United States, and that ship- 
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ment will be the first that has gone from Cleveland to that country 
for —e years. German competition in pig iron has practically 
subsided, as it is no longer necessary for them to sell wherever 
orders can be picked up and regardless of cost. 

Cleveland pig iron makers, who last week sold No. 3at 44s. 6d., 
on Monday quoted and realised 44s. 9d.; on Tuesday they obtained 
45s. 3d. without difficulty, and 46s. was the lowest that would be 
taken on Wednesday, or 3s. per ton more than they could get 
when the year opened. Some of the leading makers have put up 
their prices to 46s. 6d., and as the spring is so near they hope not 
only to maintain the rise, but to get still further advances, as the 
foreign trade promises to be better than was recently expected. 
Other Cleveland pig iron prices have been raised, but not to the 
same extent as No. 3. Thus, No. 4 foundry is now at 45s., grey 
forge at 44s. 6d., mottled at 44s., and white at 43s. 9d. 

There is a strong contrast between the position of affairs in the 
Cleveland iron business and that in hematite, for while the prices 
of the former are steadily advancing, those for hematite are as 
persistently declining. But hematite ironmakers had their good 
time during the latter half of last year, when they maintained 
their prices, while those of Cleveland iron declined, and even so 
recently as the monthof December hematite iron was 16s. 9d. per 
ton above Cleveland iron; now it is only between 8s. and 9s. 
above, which makes hematite iron relatively cheaper than Cleve- 
land, the normal difference being about 10s. It is a long time 
since hematite was cheaper than Cleveland iron. 

One satisfactory feature for the ironmasters and other consumers 
of coke is that the price of the latter is falling rather rapidly, and 
instead of there being any difficulty in getting supplies, as there 
was all last half-year, coke manufacturers are keen sellers, and 
those who were asking 16s. 9d. per ton in December for medium 
coke delivered at the Teesside furnaces, are now glad to accept 
lds. 3d. per ton, and even 15s. has not been refused. But con- 
sumers only buy sparingly, as they expect further reductions in the 
price of fuel. 

The weather has this month been unfavourable for good ship- 
ments, and the quantity of pig iron exported from the Cleveland 
district has been small. Up to Wednesday night 25,379 tons had 
been shipped, as compared with 27,838 tons in January, and 
30,891 tons in February last year up to 12th. Deliveries of Cleve- 
land pig iron tothe Continent at present are only poor. Never- 
theless, stocks of Cleveland pig iron in the public stores do not 
increase, for the quantity on the 12th in Connal’s was 139,089 tons, 
a decrease for the month of 739 tons. 

The demand for manufactured iron and steel is slack, and some 
of the works cannot be kept in full operation, but prices are fairly 
steady, except for rails, which are down, heavy steel rails being 
now obtainable at £5 per ton net at works: Commoniron bars are 
quoted at £6; best bars at £6 10s.; steel ship plates, £5 12s. 6d.; 
iron ship plates, £6; steel ship angles, £5 10s.; iron ship angles, 
£5 15s., all less 2h per cent. f.o.t. 

Shipbuilders and engineers find trade falling off very consider- 
ably, and the number of idle vessels in our rivers increases 
steadily, though the cost of working steamers has been reduced 
by the substantial drop that has been brought about in the price 
of coal. Freights, however, are also lower, so that the full advan- 
tage of the cheaper fuel cannot be reaped. Under such circum- 
stances there is no inclination on the part of shipowners to acquire 
more vessels, even though they can be bought at about 30 per 
cent. less than the prices which were ruling two years ago, £6 per 
ton being now taken by shipbuilders who were then getting 
£8 10s. and £9. Ata good many of the engineering shops it has 
been found necessary to pay off a number of the men. Orders 
have been given out for the extension of the electric li_hting plant 
belonging to the Middlesbrough Corporation. 

The Imperial Tramways Company proposes to construct a line 
from Middlesbrough to West Hartlepool ri@ Cowper Bewley and 
Greatham, a distance of nearly eleven miles, and included in the 
scheme is a tunnel under the river Tees. 

Some timeago the Cleveland ironmasters claimed from the dockers 
who are employed in discharging foreign iron ores in this district 
a reduction of a halfpenny per ton. The men objected, and 
proposed to have the matter submitted to arbitration. They 
have since reconsidered the subject, and have agreed to the 
reduction, as there is no chance of doing better. 

The North-Eastern Railway Company has given an order to the 
Darlington Wagon and Engineering Company for fifty double- 
hopper coal wagons, each of 40 tons capacity, and a tare weight of 
about 144 tons. They are to be built to the designs of Messrs. 
Sheffield ard Twinberrow, of Newcastle, and will be similar to the 
32-ton trucks now being built for the company. 

The coal trade has become quiet, and a good many collieries are 
no longer working to their full capacity. Consumers can readily 
get all they want, and prices are declining steadily. Best steam 
coal is now to be bought at 10s. 9d. per ton f.o.b., and gas coal has 
fallen to 10s., while bunker coals are down to 8s. 6d. The wages 
of Durham miners has been reduced 1} per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market has been more active this week than 
for some time. A great deal of interest has been shown in 
warrants, and large purchases were made in the early part of the 
week ; asa consequence prices went up considerably, but there has 
since been some reaction, and the market is now not quite so 
strong. 

Business has been done in Scotch warrants at 51s. cash, and 
51s. 14d. for delivery in twenty-four days, the price subsequently 
receding to 50s. 10d. Transactions have also taken place up to 
51s. 1}d. for delivery in one month. Cleveland iron has sold at 
45s. 5d. to 46s. cash, and 45s. 7d. to 46s. one month. Cumberland 
warrants have been done 56s. 7d. cash, and 56s. 8d. one month. 

The users of pig iron at home have been taking fair quantities 
of the raw material, and the ironworks are well employed. There 
are 81 furnaces in blast in Scotland, compared with 79 at this time 
last year, and of the total 44 are making hematite, 35 ordinary, 
and two basic iron. 

The prices of Scotch makers’ iron are fairly well maintained, 
being in some cases slightly better, whilst in others they show a 
decrease of about 6d. per ton. Carnbroe, f.o.b. at Glasgow, No. 1, 
is quoted 55s. 6d.; No. 3, 53s.; Clyde, No. 1, 65s.; No. 3, 55s.; 
Gartsherrie, No. 1, 65s. 6d.; No. 3, 55s. 6d.; Calder, No. 1, 66s. 6d.; 
No. 3, 56s. 6d.; Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Langloan, 
No. 1, 70s.; No. 3, 59s.; Coltness, No. 1, 70s. 6d.; No. 3, 57s. 6d.; 
Glengarnock at Ardrossan, No. 1, 65s. 6d.; No. 3, 55s, 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 55s. 6d.; No. 3, 52s. 6d.; 
Dalmellington at Ayr, No. 1, 56s.; No. 3, 52s. 6d.; Shotts at 
Leith, No. 1, 69s. 6d.; No. 3, 57s.; Carron at Grangemouth, No. 1, 
67s. 6d.; No. 3, 57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were fairly satisfactory, amounting to 8302 tons, compared with 
3943 in the corresponding week of last year. 

The stock of pig iron in the Glasgow warrant stores shows a 
decrease for the week of about 950 tons. 


great deal of activity in the home branches of the trade. House- 
hold coals have been selling very briskly at full prices, and there is 
a large and steady demand for the various kinds of coal used for 
manufacturing purposes. Prices of all sorts of coal remain without 
change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE Arctic-like weather of late has seriously interfered with 
outdoor operations, so that new colliery movements, which the 
spring may be expected to bring about, are delayed in several 
quarters. Collieries generally are turning out well—more freely, I 
am sorry to state, than the state of trade requires. It has been a 
difficult matter to retain best steam at existing quotations, which 
are l4s. 6d. to 14s. 9d., Cardiff. Sales at 14s. 6d. have been 
common, and even a trifle less is currently reported. As for drys, 
prices about 13s. are common, and inferior bituminous have been 
hard to sell. Even small steam are affected. Thanks to more 
seasonable weather, house coals have been firm, and with 
an improved demand, it appears tolerably certain that exist- 
ing quotations for house will not be exceeded. In the Swansea 
district it is evident that stocks of semi-bituminous are 
increasing, and prices going down. Some good cargoes of coal! 
left Cardiff this week for Port Said, Shanghai, and Colombo, yet, 
for various reasons, the weather, and delayed tonnage not to be 
forgotten, the clearance lists continue more slender than is pleasant 
to note. Swansea, after a good week’s shipment, fell off last week, 
its consignment to France particularly being under 15,000 tons. 
In the Newport district small cargoes are commoner than large, 
and best coals are selling as low as 13s. 3d. In Cardiff, this week, 
the situation which has existed so long, of a larger supply than was 
needed to meet the demand, continued. Mid-week there was a 
slight improvement in prompt shipment. 

The latest quotations on "Change were as follows :—Best steam 
coal, 14s. 6d. to 14s, 9d.; seconds, 13s. 9d. to 14s.; drys, 13s. to 
13s, 6d.; second, 7s. 9d. to 8s.; inferior from 7s.; best steam small, 
8s. 3d to 8s. 6d., these touched 9s. last week. No. 3 Rhondda, 
lds. to 15s. 3d., or about 3d. weaker; brush, Ils. to lls. 3d.; 
small, 9s. 3d. to 9s. 6d.; No. 2 Rhondda, 11s. 9d. to 12s., or 6d. 
decline; through, 9s. 6d. to 10s. 3d.; small, 7s. to 7s. 3d. 

The claim by the South Wales coalowners against the Federa- 
tion is stated on good authority to be 1s. per ton per man for the 
three stop days, which works out at about £70,000. 

Swansea coal export last week was only 37,000 tons, but it com- 
pares favourably with corresponding period, and patent fuel 
exports exceeded 10,000 tons. 

atest Swansea coal prices were:—Anthracite, 21s. to 22s.; 
seconds, 19s. to 20s.; best large, 15s. 6d. to 16s. 6d.; red vein, 14s. 
to 14s. 3d.; rubbly culm, 5s. 6d. to 6s.; steam, I4s. 6d. to 15s.; 
seconds, 13s. to 14s.; bunker, 10s. to 10s. 6d.; small, 7s. to 7s. 3d.; 
House coals: No. 3 Rhondda, 15s. 6d. to 16s.; through, 13s. 6d. to 
14s.; small, 10s. 6d. to 1ls.; No. 2 Rhondda, 12s. 3d. to 12s, 9d. 
Coke, 17s. to 17s. 6d.; foundry, 21s. to 21s. 6d. These figures 
compare favourably with Cardiff. Furnace, 18s. to 19s. 6d.; 
foundry, 21s. to 22s. Pitwood at Swansea is selling at 17s. to 
17s. 6d. 

Patent fuel, Swansea, 14s. 6d. to 15s. 6d.; latest Cardiff prices, 
13s. 9d. to 14s. 6d. Cardiff sent 4500 tons to India this week. 
Amongst patent fuel manufacturers some degree of uncertainty as 
to prospects exists, as buyers in Italy and other countries from 
whence pitch is obtained are apparently considering the advis- 
ability of importing small coal and manufacturing their own fuel. 

Steel billets, scrap, and bars from foreign ports, it is to be noted, 
are again coming in, and more freely, principally to Newport. One 
day last week 600 tons steel billets and 250 tons steel scrap from 
Antwerp came in. This week 1530 tons steel bars were consigned 
to Needham, Newport, Mon., from Antwerp. Occasionally a 
cargo of pig iron is received from Bilbao, This week 900 tons were 
received at Newport, consigned to Scrivener, Breffit and Co., and 
an unusually large quantity of ore, three cargoes for Guest, Keen 
and Co. the same day ; and two for Ebbw Vale, one from Decido 
for Guest, Keen and Co., and one from Benisaf for Cyfarthfa ; and 
mid-week, one from Santiago to Dowlais. Swansea imported 
4100 tons ore during the week, 853 tons pig iron, and from London 
and Plymouth 420 tons of steel scrap. London also forwarded to 
Swansea a cargo of wrought iron. In the matter of steel rails 
exports continue to India, substantial orders being held by Dowlais, 
and this week Newport despatched 2000 tons to Alexandria, large 
quantitieson Great Western account to Bridgwater and Highbridge, 
and constant consignments of sheet iron to Bristol. 

Latest iron, steel, and tin-plate prices issued from the Exchange, 
Swansea, were:—Pig iron, Glasgow warrants, 5ls., 50s. 9d., 
50s. 74d. cash ; Middlesbrough No. 3, 45s. 9d., 45s. 84d.; hematite 
warrants, 56s. 6d. for mixed numbers. Welsh bars, £6 2s. 6d. 
Sheets, steel, and iron, £8 to £8 2s. 6d.; steel rails, heavy, £5 5s. 
to £5 7s.; light, £6 7s. 6d. to £7 7s. 6d.; Bessemer steel tin-plate 
bars, £5 ; Siemens best, £5 2s, 6d.; tin-plates, Bessemer steel cokes, 
from 13s.; Siemens, 13s, to 13s, 6d.; ternes, double box, 28 by 20C., 
24s. 6d., 25s. 6d., 26s. to 28s.; best charcoal, 14s. to 14s. 6d.; big 
sheets for galvanising, 6ft. by 3ft. by 30 g. per ton f.o.t., 
to £10 12s. 6d. to £10 10s.; finished black plate, £10 10s. to 
£10 12s. 6d.; block tin, £113 to £108 ; spelter, £17 12s. 6d.; lead, 
£11 15s.; copper, Chili bars, £55 to £54 10s. The following are 
Messrs. Thomas’ London list prices delivered f.o.b. Wales :—Besse- 
mer coke tins, 13s, 3d. per box ; Siemens ditto, 13s. 3d. per box ; 
deep stamping coke tins, ‘‘Jumbo” and ‘‘‘ Madoc,” 19s, 3d. per 
box. Charcoal tins: Bessemer, 14s. 3d. per box ; Siemens, 15s. 
per box. Best charcoal, ‘“‘Grange,” 15s. 6d. per box ; best best 
charcoal, 17s. 6d. per box. Bessemer dull terne, 25s. per box ; 
Siemens bright terne, 25s. perbox. ‘‘Allaway” half-bright Canada 
plates, £9 per ton ; Russian roofing sheets, £9 5s. per ton. 

Iron ore: Cardiff.and Newport prices, Almeria, 14s. 6d.; best 
Rubio, 14s. 3d.; Tafna, 15s. to 15s. 3d. Swansea quotations: 
Tafna, lés. 6d.; Rubio, 14s. 6d. per ton ex-ship. Tin-plate ship- 
ments at Swansea fell off last week principally owing to the weather 
delaying tonnage. Stocks are now 150,753 boxes. January month 
showed a falling-off in Russian, German, Holland, and French 
trade, but a distinct increase in that of Sweden, Denmark, China, 
Japan, Straits Settlements, and the United States. Trade 
generally promising. Labour market quiet so far. 

Pitwood at Cardiff and Newport has been hardening lately, but 
it is doubtful if prices will improve in the face of the large imports 
coming in. Over 1200 loads came into Newport this week from 
Bordeaux, while Swansea received 19,272 pieces from Risoer, 125 
tons from Roche Bernard, 260 tons from l’Orient, and 20,708 pit 
props from Frederickstadt. At Cardiff sales have been heavy. 
Prices are about 15s. 9d. for good wood. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE crude iron market over here still shows a good deal of weak- 
ness. In the Siegerland the output of the blast furnaces is limited 





There is a very good demand for Scotch hematite pig iron for 
use in the steel works, and prices are steady, merchants quoting 
60s. for delivery in railway trucks at the steel works. 

The manufactured iron and steel trades have fair employment 
forthe most part. In some cases the works are very busy, whilst in 
others orders have recently been more difficult to obtain. Sales- 
men find it difficult to obtain full prices, and competition for many 
articles is very keen. 

The coal trade has not been quite so active in the shipping 
department. The demand from abroad is rather disappointing, 
and the shipments of the past week from Scottish ports are 20,0 
tons under those of the preceding week. There is, however, a 








as much as possible to prevent stocks from increasing too quickly. 
No sales of any weight have been effected upon the week ; the few 
contracts that are being secured, are small and are almost all for de- 
livery in the present quarter. In the Rhenish- Westphalian districts 
the malleable iron business shows pretty much life. A specially good 
demand was also experienced in the heavy plate trade, and sheets 
are likewise in brisk request, and cannot be bought at less than 
M. 135 p.t. now. The export in scrap iron to America, which had 
been anything but lively or remunerative hitherto, partly in 


America; to Canada, for instance, 5000 t. to 6000 t. were exported 
The Union for the sale of Siegerland iron has resolved to grant to 
the Pig lron Convention an export bounty of M. 2 p.t. for Spiegel. 
eisen. 

From Silesia moderately good accounts are given concerning the 
trade in iron and steel, and a slight advance in prices was tried for 
some articles of finished iron. Raw iron, though still weak, is, on 
the whole, in better request than formerly, and the railway and 
engineering trades are all reported well engaged on forward orders, 
Scrap iron has been selling rather briskly, and dealers have now 
and then got higher prices. Home demand for hoops has improved 
and girders, too, ‘have been in better request. Plates, with the 
exception of heavy boiler plates, are quiet. 

The German coal market is generally in a depressed condition, 
In Rheinland-Westphalia and in Central Germany demand has been 
so extremely limited that output had to be reduced, and in Upper 
Silesia one colliery even reduced their quotations 0-04pf. per 
100 kilos. Official reductions are, however, not likely to take 
place till the Ist of April. 

According to a Berlin paper the consumption of coal in Berlin 
has increased in 1901, when compared to previous years, total con- 
sumption in pit coal being 2,036,881 t., against 1,958,040 t. in 1900 ; 
in brown coal, 1,068,585 t., against 1,070,706 t. From England, 
431,457 t. were imported (+ 70,515 t.); from the Ruhr district, 
176,022 t. ( 6193 t.); from Saxony, 6560 t. (+ 5118 t.); from 
Upper Silesia, 1,098,715 t. (+ 69,186 t.), and from Lower Silesia, 
235,099 t. (+ 15,953 t.). From America, 1660 t. were imported, 
against 190 t. in 1900. The total import in coal to Germany was 
for December, 1901, 506,471 t., against 538,786 t. in December, 
1900, and 523,019 t. in November, 1901. Total import for 190] 
was 6,297,389 t., against 7,384,049 t. in 1900. 

All branches of the iron trade, with the exception of the railway 
department, are in a state of extreme dulness in Austria-Hungary, 

‘the Belgian iron trade is showing a good deal of animation in 
various branches which had been exceedingly depressed for some 
time, and prices all round are firm; here and there advances have 
taken place. Girders for home consumption cannot be bought at 
less than 127-50f. p.t., while bars, No, 2, are very stiff at 132-50f. to 
135f. p.t. Luxemburg forge pig has also met with an advance, and 
is quoted 54f. p.t.; basic rose on 64f. p.t., while billets and blooms 
stand on 90f. and 96f. p.t. Though the tendency, generally, 
appears to be improving, demand having been more lively last 
week, yet the opinion prevails that if quotations were raised too 
quickly consumers would at once refrain from purchasing more 
than they are absolutely obliged to; the low prices that have so 
long prevailed, and are still ruling for most articles, induce buyers 
to purchase pretty freely now ; but there is, on the whole, a want 
of healthy activity complained of in the different branches. 

The Belgian coal market is but moderately active. Shipments 
of coal from the Mous districts to the North of France continue, 
Coke is languid, and stocks are sure to rise if the Syndicate does 
not reduce the output. Export in briquettes rose from 525,625 t. 
in 1899 and 604,864 t. in 1900, on 714,941 t. in 1901. Of these, 
only 44,993 t. were sent to Germany, while 449,990 t. were exported 
to France, against 364,532 t. and 281,856 t. in the two preceding 
years. 

Some Belgian collieries had been sending house coal to Paris, but 
they have had to reduce prices quite 5f. p.t. ere they could find a 
customer. Very good qualities of house coal are now easily 
obtainable in Belgium at 19f. p.t. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market position is unchanged. House coal keepsin fair 
demand, both for shipment and inland, and prices firm. Exports 
for the week ending 8th inst.:—Coal: Foreign, 62,223 tons ; coast- 
wise, 15,170tons. Imports for the week ending 11th :—Iron ore, 
12,300 tons ; pig iron, 1370 tons ; steel bars, and billets, 2130 tons, 
steel and iron scrap, 280 tons; cement, 417 tons ; loam, 500 tons ; 
pitwood, 7077 loads. Tin-plates are firm, and sellers well off for 
orders. 

Coal: Best steam, 13s. 3d. to 13s. 6d.; seconds, 12s. 6d. to 
13s.; house coal, best, 17s.; dock screenings, 8s. 6d.; colliery 
small, 7s. 6d. to 8s. Pigiron: Scotch warrants, 50s. 10d.; hematite 
warrants, 9d., f.o.b. Cumberland prompt ; Middlesbrough 
No. 3, 46s. 3d. Iron ore: Rubio, 14s. 6d. to 14s. 9d.; Tafna, 
lis. 6d. Steel: Rails, heavy sections, £5 5s. to £5 7s. 6d.; light 
ditto, £6 7s. 6d. to £7 f.o.b.; Bessemer steel tin-plate bars, £5 ; 
Siemens steel tin-plate bars, £5 2s. 6d., all delivered in the district, 
cash, Tin-plates : Bessemer steel coke, 13s. 3d. to 13s. 6d.; 
Siemens, coke finish, 13s. 6d. to 13s. 9d.’ Pitwood, 16s, to 16s. 6d, 
ex ship. Freights firm. 











LEIGHTON Buzzarb SEWAGE DisposaL.—The Leighton Buzzard 
Urban District Council have received the sanction of the Local 
Government Board for a loan to enable them to convert their pre- 
sent sewage works—designed some years ago by Mr. Bertram 
Nicholls, C.E.—to the oxidation polarite bed system with Candy- 
Caink automatic revolving sprinklers and intermitters, which will 
enable the Council to save the expense of chemical treatment and 
do away with the present sludge difficulty. The work of con- 
version will be put in hand at once by the District Council's engi- 
neer, Mr. J. Stewart. 


CARBON AND PxHospHORUS IN STEEL.—Risk is always run by 
steel makers in accepting stipulations as to these contents com- 
prised within too narrow limits. The fact must not be lost sight 
of that the most characteristic deviations from homogeneity are 
met with alongthe transverse sectional plane of a steel ingot, or 
between the outside and the core, while these defects practically 
disappear in the subsequent treatment to which the ingot is sub- 
jected, and the efficacy of which is in direct ratio to the number of 
heats. The circumstance should also be borne in mind that these 
defects are not always revealed by analysis; and such will be 
especially the case when the analysis is made on square bars 
reduced by rolling to a 50 mm, (2in.) side, and from which 
samples have been taken by filing and by drilling in a direction at 
right angles to the centre line. The chemical composition, variable 
at the top and bottom of an ingot, is maintained, whatever be the 
treatment to which it may be subjected, and accordingly this 
circumstance must be taken into serious consideration. These con- 
clusions are arrived at in an article on the variable carbon and 
phosphorus contents of steel billets in the Echo de U Industrie. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: R. B. 
Priston has been promoted to the rank of inspector of machinery, 
and appointed to the President, for temporary service in_connec- 
tion with water-tube boilers; W. Hines, to the Duke of Welling- 
ton, for the King Alfred; A. Kerr, to the Prince George; G. F. 
Laird has been placed on the retired list, with permission to assume 
the rank of inspector of machinery ; W. J. Featherstone, to the 
Vivid, for the Euryalus ; E. Little, to the President, additional, as 
engineer overseer at Vickers, Sons and Maxim; J. Langmaid, to 
the Empress of India; Thos. Whebby, to the Vivid, for the 
Thames. Chief engineers: T. H. Wallice, to the Pembroke, for 
the Lancaster ; H. W. Metcalfe, to the Pembroke, for the Scylla ; 
W. G. Ludgate, to the Duke of Wellington, for the Berwick ; F. 
Hore, to the Duke of Wellington, for the Seagull ; W. T. Stearn, 
to the Pembroke, for the Challenge. Artificer engineer: J. W. 
Farrow, to the Pembroke, for the Swordfish. Engineers: R. B. 
Monson, to the Avid, additional, for Training College for Engineer 
Students ; J. T. C. Butland, to the Pembroke, for the Sutlej ; J.J. 
Screech, to the Vivid, for the Reserve; H. M. Wall, to the 





consequence of the high import duty, has of late become fairly 
active. Large shipments are reported to have been sent to 


Hibernia. 
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2410, BEARINGS for Carriaces, G. Evans, Cardiff. 
9411. Rim Lock Case and Srapie, L. Weaver and 
Lockerbie and Wilkinson, L imited, London. 

2s, 8. Cowper-( ‘oles and Co., Limited, 
‘oles, London. 
9413. TOMBSTON W. Reid, Glasgow. 
2 Movtpers’ Pirre Natits, D, and J. Smith, 





2414. 
Glasgow. 
o4ld. GAME, . 8. Arnold, Glasgow. 
2416. ANTI-V rch for INCANDESCENT Gas Bu RNERS, 


J. W. Blakey, Bradford. 
2417. — and Ow Enotes, B. Musgrave, Man- 


chest 
2418. 
ton. : 
9419, CORSE’ [. Lawson, Liverpool. 
942), Protective Devices for Boots, I. Lawson, 


Liverpool. P 
9421, HoLDING NecKTIES in Position, G. J. Stephen, 


Liverpool. : 
9422, CIGARETTE TIPs, J. Roberts and G, J. Stephen, 


Liverpool. 
2423, SUPPORTING TABLE-TENNIS NETS, T. Bishop, Bir- 


mingham. E 
2424. Securinc Corks in Borrres, A. Marshall, 


shley. 
ons 2GRAPHY, H. Heenan, Manchester. 

2426. CurTINe ovT Stones, H. Prince and E. Toft, 
Sheffield. 

2427. Winpow Hinces and Beap Cup, 8. Blight, 
Blackpool. 

9428. Crocks, W. H. Alderson, Manchester. 

4, MOTOR-DRIVEN VEHICLES, W. M. Huskissor, 

London. 

2430. SuieLp for Rusper, H. Bennett, Eaglescliffe, 
R.S.0., Co. Durham. 

2431, Ro-ter Brarinos, E. Jones, London. 

2432. ManuractuREK of CurvEeD TusEs, J. Earle, 
London. 

2433. SuSPENDERS, I. M. Hammond, Derby. 

2434, Coverines for the Fret, H. W. Buff, Man- 
chester. 

9435. GuaRD or Frenper for Tramway Cars, P. 
Herron, sen., P. Herron, jun., A. Herron, and 8. 
Herron, Glasgow. 

9436. Dry Seats for Tramcars, J. Hindle, Man- 
chester. 

2437. Empossinc Carps, A. Hunt, Winton, near Man- 
chester. 

9438. Lock Nuts, A. Cruikshank, London. 

2439. Ho.per for Hanpkercuigr, T. Wilcox, Bir- 
mingham. 

2440, Cycie Ri, C. Inwood, Gravesend. 

2441. Suarr Courtine, C. Inwood, Gravesend. 

2442. Firm Cameras, G. Houghton and H. Holmes, 
London. 

2443. CAMERA Supports, G. Houghton and H. Holmes, 
London. 

2444. REFRIGERATING Apparatus, T. T. Rutter, 
London. 

2445. Pricker for Lamps, G. P. Bartlett and W. H 
Taylor, Wealdstone, Middlesex. 

2446, Covrtines, H. Draper, Birmingham. 

2447. Sizinc and FinisHinc Corron, T. Aspinall, 
London. 

2448. PREVENTING ACCIDENTS with Trams, A. Hudson, 
London. 

2449. Game, B. Grimshaw, London. 

2450. Saavinc LeatHer, W. Farrar and S. Young, 
London. 

2451. Manuracture of INprA-RUBBER, J. T. Wicks, 
London. 

2452. VenTiLator for Execrric Licut, A. Coke, 
London, 

2453. Remepy for Pites, L. F. Barwell, 
F. Woolnough, Ipswich. 

2454. Luncnron and Tea Tapes, A. F. J. Keeping, 
London. 

2455, OINTMENT for MepictNAL Purposes, H. J. Colton, 
London. 

2456. TREATING Gases, A. H. Godwin and F. A. Keil, 
London. 

2457. INcanpEscent Gas Burners, F. Mitchell, 


BAbIss' Biss, J. B. Summerfield, Wolverhamp- 














. Turner, and 


2458. InsuRING Dry Steam from Borters, W. E. 
Mardy, London. 





9, RAILWAY SIGNALLING Apparatvs, F. J. Matson, 
gm a 

= CispeR and Dust Sirrer, J. Patmore-Peter, 

London. 

2461. Propuction of Ammonia, H. C. 
London. 

2462. Props of Kreps for WinpinG Caces in Mivgs, A. 
Beien, London. 

2463. Apparatus for CONTROLLING and STaRTING 
E.ectric Motors, A. H. Adams and J. T. Mould, 
London. 

2464. Grip for Skirts, F. W. Vesey-Fitzgerald and 8, 
Bromhead, London. 

2465. MactinG Kiins, J. B. Bell, London. 

2466. Weavers Suutties, E. Immer, London. 

2407. Hotpers for Ree.s of Corron, R. Ostermayer, 
London. 

2468. PHoroGRapnHic Papers and Fitms, A. Edwards, 
London. 

2469. Compostnc Macurines, B. J. B. Mills.—(R. L. 
Thomas, United States.) 

2470. Drivine Aprons, T. H. Holding, London. 

2471, Wares for Motor Veuicies, R. Harrison, 
London. 

2472. Recutator CLocks and Timepieces, M. Meyer, 
London. 

2473. Heaters, Le Roy van Scoyoc, W. M. Thomas, 
L. F. Haddon, and G. E. Steele, London. 

2474. System of Cutrina Diamonps, D. C. Townsend, 
London. 

— 5, SECURING TirEs to the WHEELS of Motor Cars, 

W. Schroeder, C. J. L. Clarke, and B. J. Hyde, 
ae 

2476. MANUFACTURE of ARTIFICIAL SILK, J. Douge, 
L —. 

2477. INCANDESCENT ExLectric Lamps, J. A. Halford, 
London. 

2478, Cycie Locks, C. A. N. Petersen, London. 

2479. Copyinac  Writincs, T. de la Rue and Co., 
Limited, and W. T. Shaw, London. 

2480. Bats, P. M. Bright, London. 

2481. MANUFACTURING Botte Capsu.es, F. Ménke- 
méller, London. 

2482, Pipr- “BENDING Macuines, F. 
Lendon. 

2483, GENERATION of ACETYLENE Gas, H. Vert, 
London. 

2484. Maton Sarg, F. Schneckenburger, London. 

2485. Knives and Forks, E. T. Markham, London. 

2486. SPARK ARRESTER for Borers, J. E. Flodstriém 
and N, Ekholm, London. 

2487. BLinps, J. Haworth, Liverpool. 

2488. SUGAR-MEASURING APPARATUS, A. J, Johnson, 
Liverpool. 

2489. PRopucinc Motive Power, L. and C. Maiche, 
London. 

2490, VARIABLE SprEp Gear, A. Tincon, London. 

2491. Metuop of Drivina Gycrxs, W. N. Dumaresq, 
London, 

2492, ELectrric Caste Connections, J. R. P. Lunn, 
London. 

2493, A Sarery Taroat Specutum, W. N. Archibald, 
London. 

2494. Brakks for Rahway Wagons, H. E. Gresham, 
London, 


Woltereck, 





Monkemiller, 





2495. WatER WASTE PREVENTER, Che Turner,” Horn- 
church, Essex. 

2496. Cuimngy Cow Ls, G, O. Hine and F, G, Waters, 
London. 

2497. CusHion Frames of BriLLtiaARD TaBLes, J. S. 
Borroughes, London. 

2498, ELectric Conpuctor Casinos, J. D, Palmer, 
Manor Park, Essex. 

24. Passinc Batts in Tapie Tennis, D, Hardy, 
London, 


31st January, 1902. 


2500, Free-aRM DrawinG BiLackBoarp, C. A. Munro, 
Stirling. 

2501. ANTI-VIBRATOR for INCANDESCENT MANTLEs, T. 
Normansell, Kidderminster. 

2502. Cranks for CycLes, W. J. Thomas, Alverstoke, 
Hants. 

2503. ELecrric Cases, H. E. Doughty and H. Nor- 
manton, Manchester. 

2504. Cameras, A. J. Anderson, Bristol. 

2505. Rim Brake for Cycies, W. R. Rooth, Heanor, 
Derbyshire. 

2506. CycLe Rim Brakes, G. P. and T. Main, Lough- 
borough. 

2507. FLAT-IRON Stanp and Coat Saver, W., J. C., and 
J. B. Hancock, Oldham. 

2508. Sanp Box, J. W. Endean, Devonport. 

2500. Racquet for TaBLe Tennis, J. Girdwood, Edin- 
burgh. 
2510. PHoroGRaPHic CAMERA Sautters, The Birming- 
ham Photographic Company, Limited, and F, 
Alston, Birmingham. 

2511. CLurcn Huss for Cycies, C. T. B. Sangster, 
Birmingham. 

2512. Inrusion AppLIANCES for Tra-pots, F. W. T. 
Turton, Birmingham. 

2513. ELecrric BATTERIES, 
Crowther, Wakefield. 

2514. Guarps for Tramcars, W. Gibb, J. L. Napier, 
and W. K. Webster, Glasgow. 

2515. Peart Butron CHANNEL Back Sprypie, E. 
Thorn, Birmingham. 

2516. Game, H. W. D. Ingham, Birmingham 

2517. Draw-Bars for Wacons, C. Neate, Stoke-on- 
Trent. 

2518, Compinep Sink, Bolter, and Bata, H. H. 
Hodkin, Sheffield. 

2519. TapE Measures, A. Holmes and P. Tyzack, 
Sheffield. 

2520. ConNECTING ELecrric Mains, 8. E. Britton, 
Glasgow. 

2521. DisconnectinG E.Lectric Marys, 8S. E. Britton, 
Glasgow. 

2522. Makino Bricks, L. Whittaker and C. Whittaker 
and Co., Limited, Liverpool. 

2523. Fire-arMs, G. M. Brand, Glasgow. 

24. Apparatus for TREATING YaRN, J. Schneider, 
ae hester. 
25. Jacquarps, F. Lancashire, Manchester. 

25 526. APPLYING PRESSURE to ROLLERS of SPINNING 
Frames, J. Barbour, Halifax. 

2" DRrav GHT REGULATING APPARATUS, G. B. Tyler, 

oventry. 

2528. APPARATUS for COOLING Liguips, 8. Zylberlast, 

Manchester. 

Fitaments, C. H. Stearn and F, T. Woodley, 
London. 

2530. Fevtt Harts, G. Worsley and J. Brelsford, Man- 
chester. 

2531. Mats, G. H. Ellis, Fleet, Hants. 

2532. ELecrRo MECHANICAL Siens, L. Marston, West 
Bromwich, 

2533. Meta Bars, The Broughton Copper Company, 
Limited, and F. Tomlinson, Manchester. 

2534. Pinc Pone Screen, F. G. Barnes, Pilsley, near 

Bakewell, Derbyshire. 

35. Stop VaLvE, J. + Glasgow. 

Twistep Dritts, J., W., and H. Platt, Halifax. 
. Frrrins for INCANDESCENT Gas Licuts, G. Helps, 

pen 

2538. BrakE Mecuanism, A. E. 8S. Bramgell, London. 

2539. The Crescent CAMERA Front, 8S. Symes, 
London. 

2540. OptarninG RecrprocaTinG Movement, W. H. 
Hoyle and T. Barker, Bolton. 

2541, PREVENTING BREAKING Of INCANDESCENT MANTLES, 
F. Borner, Liverpool. 

2542. FasTenInG KAIN-WaTER Pipes to WALLS, W. J. 
Gibson, Glasgow. 

2543. Bampoo Furnitures, J. Braun, London. 

2544. MANUFACTURING ANGULAR TILES, W. Sobbe, 
Berlin. 

2545. Converter, C. Raapke, Berlin. 

2546. Gano Lacina Device, J. C. Telfer, Missouri, 
United States. 

2547. TRAVELLING Trunks, F. C. Elliott, London. 

2548. Foop for Cattie, A. D. Watson, London. 

2549. DryinG Hops, D., E., D., and J. Jones, Birming- 
ham. 


E. Bailey and A. 
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Ovrpoor Dry Sgat, J. W. Walker, London. 

Evecrric Covr.ixos, F, Hardman, Liverpool. 

553. RuppER Firtinas, C. N. Nixon, London. 

554. Rerricgrators, J. D. Pennington and vu. H. 
Riches, Birmingham. 

555. Drivine Cuains, W. Pilkington, Birmingham. 

556. PHOTOGRAPHIC PLATE LiFTeER, C. W. Somerville, 
London. 

2557. VELociPEDE, A. H. P. Blunt, London. 

8. CaiMNey SHAFT Tops, W. C. Morison, London. 

2559. EXTENDING BRACKET for Cornice Poss, E. 
Waring, London. 

2560. SHor StretcHeERs, M. Weiss, London. 

2561. BorrLte Corkine Apparatus, T. H. A. Brenan, 
London. 

2562. Sprine Tires, A. M. Ferguson, London. 

2563. Constructina Winpow SasHes, E. Harvey, 
London. 

564. PuncturRE Menpinc Device, R. Hind, London. 

2565. Seats for Trams and OMNIBUSES, A. Yates, 
London. 

2566. Corsets, A. J. Boult.—(K. Gagzinger, Austria.) 

2567. Luspricatinc Device, M. E. P. Chaboche, 




















London. 
2568. Evectric TYPEWRITING Macuings, J. Lemblé, 
London. 

2569. DRINKING VessELs, A. J. Boult.—(L. Gaudlitz, 





Germany.) 

2570. PrysicaL ExERcISE APPARATUS, V. 8S. Russell, 
London. 

2571. Raitway Foa-siGNaLLinc Apparatus, A. E. 
Moore, London. 

2572. LUGGAGE Lape s, E. Snare, London. 

28. APPLYING SEALING-wax to Corks, A. E. Moore, 
London. 

2574. Tite Fioors, R. L. Moyle and J. H. Warner, 

_London. 

5. Motor Driven Cycie, E. Jackson, London. 








576. Coupiines for Suarts, &c., H. Brinkmann, 
London. 

2577. Vatve for Pyeumatic Tires, A. de Gingins, 
London. 

2578. Friction Ciurcues for Motors, J. Hillenbrand, 
London. 

2579. Liquip Supptyine Device, C. E. L. Didelon, 
London. 

2580. Tite Fioors, R. L. Moyle and J. H. Warner, 
London. 

2581. VaLve Mecuanism, 8. F. Prest.—(The Southwark 
Foundry and Machine Company, United States.) 

2582. Bracket for a Prna-Pona Net, F. J. Cox, 
London. 

25838. PotypHong, W. P. Thompson.—(Fabrik Loch- 
mann’scher Musikwerke Aktien-Gesellschaft, Germany.) 

2584. Ruegostats, A. B. Rigby and E. G. Scott, 
London. 

2585. MECHANICALLY ENAMELLING Batus, P. Dupont, 
London. 

2586. ARTIFICIAL Legos, J. E. Bousfield.—(The American 
Artificial Leg Company, United States.) 

2587. Arc Lamp Carpons, C. D, Abel.—(Siemens and 
Halse Actien-Gesselschaft, Germany,) 








2588. ELECTRICAL INCANDESCENT Lamps, C. D. Abel.— 
(Siemens and Halske Actien-Gesellschaft, Germany.) 

2589. INTERNAL CompusTion Enornes, R. H. Fowler, 

London. 

0. LuaGaGE LaBeE.s, C. Werts, Loudon. 

/1. Lryk Loop Hook, C, Bryant, London. 

2502, Liguip Heatine Apparatus, R. J. B. Mills.—(4. 
Prat, France.) 

2593, Dust Bins, P. J. Maffey, London. 

2594. MANUFACTURE of GLASS ARTICLES, 








E. Weis, 


ndon. 

2595. Evecreaic Ligutinc of RatLway VEHICLES, M. 
Biittner, London. 

2596. AiR Pumps, F. Edwards, London. 

2597. TICKET-DATING Prgss, J. 8. Richardson and J. T. 
Little, London. 

2598. Air Compressors, E. Josse, London. 

2599. Lock for Miners’ Sarety Lamps, P. Wolf, 
London. 

2600. MouLpinc Buiocks of Cuoco.ate, P. R. Franke, 
London. 

2601. Borers, 8. Stoianoff, London. 

2602. WaTER-TUBE Steam Boers, H. Lane, London. 

2603. Hot-waterR Rapiators, J. T. and 8. Jackson, 
London. 

2604. Game, E. B. Pain, London. 

2605. Latcn Locks, O. H. Burden and T. F. Adams, 
London. 

2606. PLayinc Carbs, O. Rudbeck, London. 

2607. Presses for Trousers, 8. Pattisson, London. 

2608. DELIVERING AERATED Liquips, A. B. Jackson, 
London. 

2609. DELIVERING AERATED Liquips, A. B. Jackson, 
London, 

lat February, 1902. 

2610. TELEPHONE TaaNsMITTERS, G. T. Morgan, 
London. 

2611. Seats for TrRamcars, A. Dorman and J. W. Web- 
ster, Bolton. 

= 2. Morors for Venicies, 8. D. Bennett, Birming- 
14am, 

2613. Manuracture of Soap, O. E. Wheeler, London. 

2614, SAND-MOULDING Macutng, J. Bowling, Leeds. 

2615, COIN-PREPAYMENT MECHANISM, G. K. Grieve and 
W. C. Peebles, Glasgow. 

2616. CycLe Brakes, J. Driver, Bolton. 

2617. Rerort Hovsgs, R. Dempster and Sons, Limited, 
and J. W. Broadhead, Halifax. 

2618. DouRLE-BARREL SMALL Arms, R. Bloomer, Bir- 


mingham. 

2619. CARRIER Bars for HoLpA.ts, B. Brookes, Bir- 
mingham. 

2620. a ATTACHMENT, F. W. T. Turton, Bir- 


minghz 

2621. | onl Bau Hover, J. Cheesebrough, jun., 
Stockton-on-Tees. 

2622, Wzavine Looms, A. Smith, 8. Jackson, and C. 
Hudson, Keighley. 

2623. Ourpoor Seats, E. A. Greer, Levenshulme, near 
Manchester. 

2624. Fioatine Licuts, J. R. Wigham, Dublin. 

2625, CONSTRUCTION of OvuTpoor Seats, A. Eyres, 
Manchester. 

2626. Rcusper Tires for VeHicies, H. Buckley, Man- 
chester. 

. Time Recorpers, W. M. Liewellin, Bristol. 

28. MARKER for PinG-PonG, T. Atkins and 8. Laurie, 

London. 

2629. MANUFACTURE of CarTRIDGEs, E. Jones, London. 

2630. Apparatus for Dampinc Biscuits, D. Miller, 
Glasgow. 

2631. PREVENTION of SMALL-PoX, J. Jones and G. Davis, 
London. 

2632. CoLLAPSIBLE Box, N. Laird, Glasgow. 

2633. MANUFACTURE of MouLpinG Boxes, J. 8. Miller, 
Glasgow. 

2634. Emposstnc Corroy Goons, T. Hardcastle, Man- 
chester. 

2635. Sarety Va.ves, G. Cockburn, Glasgow. 

2636. Bat for PLayinc TaBLE Tennis, J. 8. Taylor, 
L siverpool. 

2637. Pap for Horses’ Hoors, J. Caws, Manchester. 

2638. INCANDESCENT VAPOUR Lamps, M. Graetz, 
London. 

2639, PETROLEUM BURNERS, M. uraetz, London. 

2640. MovuLpING P astic SupsTances, P. Preston, 
London. 

2641. ‘‘Guipe Lings” for PLANTING PuRposEs, H. 
Nichols, London. 

2642. CONVERTIBLE MaIL Carts, T. Luckett, un., Bir- 
mingham. 

2643. Protector for Trousers, 8S. and A. Hunt, Bir- 
mingham. 

2644. PRESERVING NEWSPAPER CuTrinos, H. Herren- 
briick, Manchester. 

2645. Hotpger for Fence Wire, M. Angas and F. 
Sharpe, London. 

2646. TRoLLEYs, J. E. Holyoak, London. 

2647. OpENING ENVELOPES, A. P. Birtwhistle, London. 

2548. Corsets, E. H. Ostin and A. Soum, London. 

2649. SELF-FILLING Gas BoiLer, T. E. Barralet, 
London. 

2650. TiCKET-coUNTING AppaRaTus, A. E. Hinde, 
ndon. 

51. Cookine Stoves, W. Youlten, London. 

Wrxpow CLEANERS, J. Jost, Liverpool. 

3. MANUFACTURING INSULATING MATERIAL, R. 

Miiller, Liverpool. 

2654. CoNTROLLING MecuanisM for Loos, H. Schnie- 
wind, London. 

2655. Gas-LIGHTING Device, G. Meier, London. 

2656. Means for CaRRyYING Liquips, T. Johnston-Smith 
and H. W. Browett, London. 

2657. Tap for WaTER Pipgs, A. Stombert and R. Roth, 
London. 

2658. + sealeaimaatiae 
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R. H. Martin, Newcastle-on 


Tyn 

2659, ‘Sxacrec Circuits, G. Page, Newcastle-on- 

'yne. 

2660. Propuctne Designs on TExTILE Faprics, H. 
White, London. 

2661. Firtines for Ink Borr.es, J. F. Fitzsimmons, 
London, 

2662. Sroprers for Botries, J. F. Fitzsimmons, 
London. 

2663. TaBLE TENNIS APPLIANCE, F. J. and W. L. 
Bullows, London. 

2664, ADVERTISING Devicr, A. T. Cooper, London. 

2665. Sicutine Firtines for Rirves, &c., B. B. Hill, 
London. 

2666. BrusH Hotpsrs, The British Thomson-Houston 
Company, Limited.—(H. F. T. Erben, United States.) 

2667. TREATING OrEs ConTAINING GOLD, J. E. T. Woods 
and G. 8. Steven, London. 

2668. AppaRATUS for RECOVERING GLYCERINE, J. E. 
Bousfield.—(M. Flandrak, France.) 

2669. Apparatus for BREWING Breer, A. G. Southby, 
London. 

2670. AtracHMENT for Sewinc Macuines, H. J. 
Kuczynski and Z. J. Francis, London. 

2671. MANUFACTURE of SLAG CEMENT, A. M. Clark.— 
(Fellner and Ziegler, Germany.) 

2672. CURRENT-REGISTERING INDICATOR, A, M. Clark.— 
(Hartmann and Braun, Germany.) 

2673. ELECTRICALLY-OPERATED Hanp DrILus, M. 
Kammerhoff, London. 

2674. Eurcraic Meters, M. P. Thomsen, Old Charlton, 


Ken’ 
2675. , L. Coin, London, 
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2676. Protectine Suirt Cotiars, H. Grote, Barmen, 
Germany. 

2677. GILt-Boxgs, I. Bailey, Keighley. 

2678. MacHINE Guns, F. W. Noss, Barmen, Germany. 

2679. Looms for MAKING PILE FABRIC, J. Engel, Bar- 
men, Germany. 

2680. Winp Moror, H. Meier, ag Germany. 

2681. Street Lanterns, G. Bray, 

2682, SHapE Hotpers for Lamps, a Farrar, Man- 
chester. 





2683. BRAKE-OPERATING MecnanisM, J. K. Starley 
Coventry. 

2684, SecurinG CARRIAGE Doors, H. D. H. Dowling, 
Dublin. 

2685. Cases for PhorocrapHic Fis, J. E. Thornton, 
Altrincham. 

2686. Screw Propeciters for Suips, J. Holt, Bir- 
minghai. 

2687. Brusu or Broom Hanpie Fasteyer, K. Clark, 
Liverpool. 

2688. Toy Rounpapovts, F. O. Phillips, Bournemouth, 

2689. TunNING Apparatus, W. Sutton and 8. Lord, 
Sg oe 

2690. — Yarns and Fasrics, J. Auchinvole, 


2691. pt for Evevators, J. S. Marsland and W. 
Slingsby, Halifax. 

2692. Mupcuarps for Cycies, P. M. Macdonald, 
Glasgow. 

2693. Winpow Bu1nps, J. Shields, ee. 

2694. Knows for Evecrric Switcugs, F. ( 
Glasgow. 

2695. BorrLe-FILLING Macuineg, G. T. Fuery.—(J. H. 
Irvin, New South Wales.) 

2696, CHIMNEY Pot, B. Wharton, Darwen. 

2697. Gas or VapourR Separators, P. N. Hooper, 
London. 

2698. Provipinc for SHrinkace of Boarps, C. A. 
Jones, Gloucester. 

269. OpgRATING Ratt Pornts, D. Falls, Glasgow. 

2700. TELEPHONE ExcHaNnce Circuit, G. Lambert, 
Glasgow. 

2701. TELEPHONE Ling Jacks, G. Lambert, Glasgow. 

2702. TeLescorss, T. V. W. Phillips, Woolwich. 

2703. Wire Matrress, S. Hunt, Manchester. 

2704. Drawers, E. Crowe, Banbury. 

2705. AIR-PRESSURE GauaE, C. L. Burdick, London. 

2706. Gas Propucer and Furnace, M. Graham, 
London. 

2707. PREVENTING WITHDRAWAL of Post-Box CONTENTS, 
J. Tansley, London. 

2708. SeparatTinc Yeast from Liquors, T. Kirby, 
Redhill, Surrey. 

2709. SPEED INDICATOR for Venicies, J. W. Ford, 
London. 

2710. Locomotive Ewnorves, H. 8. Wainwright, 
London. 

2711. Economisinc Fvei Consumption, T. Rawlinson, 
London. 

2712. SEALING-wax BuRNeER, E. Garner, London. 

2713. Makinc Paper, F. Nemecek, London. 

2714. Lumrvovs Sicns and Tasers, T. Agnew, 
London. 

2715. AppLyinc Wax to Botr_e Corks, F. T. Ashwell, 
London. 

2716. CANDLE-SHADE Ho.per, H. W. and T. C. Wild, 
London. 

2717. Broocn, K. Eales, London. 

718. Toy Game of SkiLx, C. H. Storer, London. 

2719. Top Portion for TyPEwRITER Cases, B. T. K. 
Schumann, London. 

2720. Can PLatrorm ApsusTER, The British Electric 
Car Company, Limited. —(J. A. Trimble, United 
States.) 

2721. Curtain Banps, W. A. Hudson, London. 

2722. MANUFACTURING GREEN SULPHURISED DYESTUFFs, 
O. Imray. —(The Basle Chemical Works, Siwitzer- 
land. 

2723. ° for Venicies, C. D. Abel.—{Aachener 
Stahlwaaren Fabrik vorm. Carl Schwanemeyer, Ger- 
many.) 

2724. New Exptosive Compounp, C. G. Redfern.— 
(La Société Générale pour la Fabrication de la Dyna- 

mite, France.) 

4 Toots, D. Roberts, London. 

. VARIABLE SPEED Gear, A. W. Rider, London. 

2727. Macuine for CLEANING Woot, I. Holden and 
~ Sons, Limited, T. Craig, and J. R. and A. E, 
Raper, London. 

2728. Macuine for CLeantnc Woot, I. Holden and 
Sons, Limited, T. Craig, and J. R. and A. 
Raper, London. 

2729. Paps for Prorectinc Horsss’ Feet, D. Thomas, 
London. 

2730. Reversiste Seats for Trams, J. Blewden, 
London. 

2731. Apparatus for FILLING BaRrRg Ls, K. Enzinger, 
London. 

2732. CoIN-FREED ELEcTRicity Meters, G. Hookham, 
London. 

2733. ADJUSTABLE CoMBINATION TaBLEs, R. 8. Daville, 
London. 

2734. Pens, E. S. Day, London. 

2735. Baskets, F. Parker, London. 

2736. Device for Iex1Tiva Gas Enarnes, G. Honold, 
London. 

2737. PLayine Carbs, T. M. B. Muir and G. Moodie, 
London. 

2738. Borrte Sroppers, A. J. Boult.—{/. Lefebere, 
France.) 

2739. Stream GENERATOR Furnaces, F. E. R. Ablett, 
London. 

2740. Supports for Lupricatine Paps, J. Loesewitz, 
London. 

2741. VenicLe Tirgs, J. F. Lober, London. 

2742. Frprovs Piaster, G. A. Taylor and W. Macleod, 
London. 

2743. PREPARATION of SuBSTANCES containing PEROXIDE 
of Macygstum, A. Krause, London. 

2744. Brooms, C. J. B. Herbillon, London. 

2745. Batreries of GILLED Pirgs, J. G. Calvert, 
London. 

2746. ConTRIVANCEs for Finpinc Rances, W. Stewart, 
London. 

2747. Letrer Carbs, A. Collins, London. 

2748. Propuction of ARTIFICIAL CampHor, W. M. 
Binnie, London. 

2749. Hotprers for Dritis, H. H. Lake.—(The Seneca 
Falls Manufacturing Company, United States.) 

2750. Apparatus for Storinc Butter, C. L. Colas- 
Pillon, London. 

2751. MANUFACTURE of Gas, L. G. Harris, London. 

2752. — of Hyprocarsons, G. L. Badger, 


. Bucher, 











nm 

2753. Seoveme the Lips of Cigar Boxes, E. Samuel, 
London. 

2754. ApsusTinec the Fett Coverines of PIANOFORTE 
Hammers, F. Behringer, London. 
2755. BakiNnc Ovens, B. Oelrichs, London. 

2756. Gas Enarness, H. C. Bergemann, London. 

2757. Pree Joint, T. Littlefair, J. Fowler, R. Mann, 
and F. W. A. Mackay, Newcastle-on-Tyne. 

2758. CoLLaR Stup, R. N. Thompson, Newcastle-on- 

yne. 

2759. Tap and REAMER WRENCHES, J. Edwards, New- 
castle-on-Tyne. 

2760. Steam Enotnes, W. Harbinger and E. White, 
London. 

2761. Moror Cyctigs, T. L. Mitchelmore, London. 

2762. Catcues and Mounts for Securina STEREOTYPE 
Ptates, T. Mason, London. 

4th February, 1902. 

2763. ApJUSTING APPLIANCE for ELECTRIC TRAMCAR 
TROLLEYS, E. Lawson, Newcastle-on-Tyne. 
2764. FrrepRoor Fioor for Buriprnes, F. B. Smith, 
Manchester. : 
2765. Dravcut and Dust PREVENTER, J. J. Cunliffe 
a F. G. Gunhouse, Blackburn. 

Houper and Stanp for DisPLAYING ARTICLES, F, 

oe “Willson, London. 
2767. HoLpEr or Rest for C1cars, R. Sutehall, Stock- 
ton-on-Tees. 

2768. Taps and Swivet Jornts for BARRELS, W. and P. 
W. Liggins, Coventry. 

2769. AuToMATIC RarLway Covuptine, A. Stevens and 
C. Spratt, Ramsgate. 

2770. Grates for WARMING BuILpiNes, J. Sim, Mont- 


rose. 

2771. CovERING ARRANGEMENT for OutsIpE Sgats, D. 
J. M. Rose, Glasgow. 

2772. MoBILisED Fence, R. B. A. Prichard, Warwick. 

2773. SpgEp InpicaTor for CyciEs, C. W, Formby, 

. Weybridge, Surrey. 
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2774. Exvectrricat Switcuss, R. F, Hall, Birming- | 2867. Removine Arsenic from SuLPHuRic AcrD, G. E, | 2958, Brypers for Skcurinc Paper, W. M. Gamble, | 3048, Fixinc Pina-pona Apparatus, G. A, Nokog 
m. Davis and A. Roland, London. London. London. ’ 
2775. Supports for Ptne-Pona Nets, W. Gilyard, | 2868. Inpicatina Distance TRAVELLED, M. Astafiev, | 2959. TELEPHONE SystEMs, A. K. Andriano, London. 3049. BorrLe Stopper, G. H, Barton and J. w. Austin, 
Bradford. London. 2960. Swas, W. Bensly, London. London. J 
2776. Quorts, F. C. Barker, Cambridge. 2869. Avromatic Fuse Cut-outs, A. Vandam and T. H. | 2961, Emsossinc BLank Cuxcks, F. Cottrill, London. | 3050. TypewriTER SiGNALLInG Device, E, Ehreng. 


orn 


2777. Construction of Outpoor SkEats, J. Davies, 
Manchester. 
2778. Covers for Ovrpoor Sxarts, C. F. W. Patterson, 
Liverpool. 
2779. Water Taps, T. W. Woodhouse and A. Pearce, 
Doncaster. 
2780. Rearrne Birps, R., 8. H., M. L. G. E., M. HL, 
8. H., and J. Youde, Liverpool. 
2781. Tape-sizinc Macaines, R. Woodward, Man- 


chester, 

2782. Jom Maxine, J. C. and 8S. B. Chandler, 
London. 

2783. Macuines for Wasarnc Purpossgs, D. K. Tullis, 
Flasgow. 


2784. BaLina Hoops, C. Hoesli, Manchester. 

2785. Macuines for CLeantne Fruit, P. Mills, Man- 
chester. 

2786. Coupiines for Rartway Wagons, P. G. Goetz, 

alifax. 

2787. PREPARING an Extract of Mats, C. M. Aikman, 
Glasgow. 

2788. Feepinc Cup for Inrants, C. P. Brown, Glas- 

‘ow. 

2789. MzasurRING Sprep of Sarps, H. Hemphill and J. 
White, Glasgow. 

2790. SuppLyine Liguips, J. H. Archer and H. Lane, 











London. 

2791. Pickinc up Prne-Pona Batts, E. A. Jeffreys, 
London. 

2792. Seats, R. H. Woodcock, Salford. 

2793. Device for VeytiLatinG Rooms, C. Bond, Man- 
chester. 

2794. MovaBLe ADvertisinG Device, F. Sheard, Man- 


chester. 
. Stoppers, J. Biesel, Glasgow. 








2 WasHpoarD, W. Schlutow and R. Lenk, 
Glasgow. 

2798. VenTiLator, G. L. Gunn, Lynton, N. Devon. 

2799. OuTieT NoNn-INLET Stopper, H. Lesser, 
London. 

2800. Miners’ Sarety Lamps, B. D. Williams, Ponty- 


ridd. 

ashi. Automatic CovpLine, J. W. Lyttle, Pitsea, 
Essex. 

2802. SeLr-rEEDER for Parntina Macuines, W. H. 
Clegg, Burnley. 

2803. Prine-Pona Racquets, A. S. Duthie, 
Aberdeen. 

2804. Paper PERFORATING J. 
London. 

2805. Treatinc CoprerR Orgs, G. Westinghouse.—({W. 
J. Knox, United States.) 

2806. Dry Seats for Tramcars, G. Pilkington, 
London. 

2807. Tittinc Barres, H. Shaw, London. 

2808. PsaoroGRapHic CamERaS, H. F. Purser, London. 

2809. Pickrne up Pine-Pone Bats, E. Stone, Hull. 

2810. Drivine Gear for Cycigs, J. Schultz, Charlot- 
tenburg, Germany. 

2811. Covptinc Rartway Wacons, J. Tibbetts, Stoke- 
on-Trent. 

2812. Arr-surps, A. Neumayer, London. 

2813. Disinrectinc Compocnns, J. B. de Alzugaray, 
London. 

2814. Wait Paper Removers, W. Corps, London. 

2815. Seep Broavcaster, G. Kelsey, Sune, vid Don- 
custer. 

2816. “Batrery,” C. A. Allison.—(W. 
United States.) 

2817. Or for Compressors, W. G. Potter, Wimbledon, 
Surrey. 

2818. Avro-zirHER Harps, W. E. Wood.—(7. Neal, New 
South Wales.) 

2819. NeEpiEs, F. C. Solly, London. 

2320. Voir Merrers, P. Garuti and R. Pompili, 
London. 

2821. WaLKrNe Stick Sgat, A. Smith and T. Goodwillie, 
London. 

2822. Orpnancr, A. Reichwald.—(F. Krupp, Ger- 
many.) 

2823. Bott, T. B. Jones, London. 

2824. Winpow Frames, W. Richardson, Upton Manor, 
Essex. 


Cults, 


APPARATUS, Gell, 








C. Banks, 


2825. Time Evectric Switcnes, H. J. Cogswell, 
London. 

2826. Dress Hotpers, M. L. Gumaer, London. 

2827. Passzncer Guarp for Trams, E. A. Angus, 
London. 

2828. Ram Bonps for Evectric Rar_ways, M. F. 


Whiton, London. 
2829. Brooms, H. H. Lake.—(Royal Brush and Broom 


Company, United States.) 


2830. Picrures, L. Husson and A. F. Bornot, 
London. 
2831. Soap Cake or TaBLet, W. E. Robinson, 
London, 


2832. RecorpinGc Crepit TRaANsACTIons, T. D. Taylor, 
London. 
CaemicaL ENGtIngs, J. 
London. 
2834. PHoToGRAPHIC TRANSPARENCIES, A. E. Bowers, 
London. 


C. Merryweather, 


2835. Rivets, C. B. Burdon.—(C. F. Bally Sons, Switzer- 
land.) 

2836. CycLe Heap LockiInG Mecuanisy, J. Parkes, Bir- 
mingham. 

2837. Spray Nozzves, J. H. Stone and W. J. Powell, 
Birmingham. 


2838. Cameras, A. L. Adams, London. 

2839. The Srrinc-opentne Envevopz, H. Lesser, 
London. 

2840. Lamps, E. Stanley and the British Prism Globe 
Electrical Company, Limited, London. 

2841. Picxine Strap for Loom3, H. E. Engler, 
London. 

2842. Enxtrrencainc Toors, H. Heatly.—(A. Peyton, 
India.) 

2843. Coverines for WALLS, A. V. H. F. C. Clauson-Kaas, 
London. 

2844. PORTABLE F. Flavitsky, 
London. 

2845. Agrostats, A. J. Boult.—(C. Frroci, Italy.) 

2846. MANUFACTURE of Inox and Stegz,, W. McKie, 
London. 

2847. CaBies, 8. Bibby, London. 

2848. CirncuLar Saws, J. P. Strohm, London. 

2849. Srups, A. J. Boult.—(J. Piischner, Germany.) 

2850. Roap VEHIcLzs, J. Regan, London. 

2851. ACETYLENE Gas Generators, G. V. Foster and 
E. F. Mackusick, London. 

2852. SicuTinc Guns, A. A. Common, London. 

2853. Apparatus for Som STERILISATION, R. Holmes, 
Norwich. 

2854. Sranp for Dinner Carps, L. Emanuel, Bir- 
mingham. 

2855. Macuinery for MAKING Paper Toses, W. H. 
Wheatley.(7. Denney, United States.) 

2856. MANcFACTURE of Sopicom SuLpHaTE and HyprRo- 
cuHLoric Acip, H. H. Lake.—(K. Ochler, Germany.) 
2857. CLockwoRK Movements, L. A. A. Hennequin, 

London. 

2858. TaBLE ORNAMENT, M. Bernhardt and H. Salomon, 
London. 

2859. Brousnes, H. H. Lake.—(Royal Brush and Broom 
Company, United States.) 

2860. Wrovucut Iron or STEEL BLanks, J. Lones and 
E. Holden, London. 

2861. Morors with Rotary Pistons, G. Silvestri, 
London. 

2862. Automatic Carvinc Macutnes, H. J. Haddan. 
—{The Universal Carving Machine Company, United 
State 8.) 

2863. DistiLLinc Apparatus, I. H. Jewell, London. 

2864. Macurings for MAKING R Pins, N. W. Kirk- 
patrick and M. Henry, London. 

2365. SmecTiInc Furnaces, H. E. Auman, London. 

2366. Macuine for Castino Metat, P, Eyermann, 


LABORATORIES, 


Marsh, London. 
2870, Propucrne Gas, T. A. Johnson, Liverpool. 
2871. Froor Coverinas, J. Coomber and A. Baum- 
garten, Liverpool. 
2872. Furnaces having SuPERIMPOSED Grates, F. Hof, 
Liverpool. 
2873. Currmnc Fasrics, W. P. Thompson.—(dAdans 
Top Cutting Company, United States.) 
2874, VEHICLE Trrgs, J. Sharp, London. 
2875. Removinae Borrtge Stoppers, G. H. Schofield, 
London. 
2876. Securrinc Rartway Cuarrs, J. Leach and J. T. 
Montgomery, London. 


2877. A New Toy, C. Stevens and H. Heywood, 
London. 

287s. Invectors, A. 8. Savill, Romiley, near Stock- 
port. 


2879. Cigar Tip Cutrers, E. Walker, London. 
2880. Non-SLIPPING ATTACHMENT for Boots, W. Minto, 


London. 
2881. Woop-PLANING MACHINE GvuaRD, J, M. Farmer, 
London. 
2882. Two-cycLe Rotary Moror, P. A. Dupont, 
London. 
2883. DISPENSING AERATED Liquips, W. Hucks, jun., 
London. 
2884. WaRDRoBEs and Cupsoarps, G. H. T. Beamish, 
London. 
2885. moans for Makina Gtass Borr.ss, L. Grote, 
ndon. 
2886. InstRuMENTs for Naviaatine, J. B. Blish, 
ndon. 


2887. Boit-cuttinc Macuine, H. Birkbeck.—(W. W. 
Atterbury, United States.) 

2888. InneR Tubes for Pyeumatic Tirgs, L. Johnstone, 
London. 

2889, REFRIGERATOR, H. Hook, Bournemouth. 
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2890. Saarr Covup.ines, H. P. Trueman, Worcester. 

2891. CLoTH-DYEING APPARATUS, M. Geissler, Goerliz, 
Germany. 

2892. Repuctne Resipvss, W. P. Lincoln and M. 8. 
Greenbaum, Kingston-on-Thames. 

2893. Presses, J. Y. Johnston and The Johnston Die 
Press Company, Limited, London. 

2894. Lirg-savinG SurF Hook, W. B. Elder, Sunder- 
land. 

2895. Posts for TaBLE TENNIS Nets, H. C. Braun, 
London. 

2896. Curtine Ciay, J. O. Jones, Rhyl, Flintshire. 

2897. Toy Hoops, A. H. Maurice and G, Meek, 


iff. 

2898. Furnacgs, J. Hargreaves, Farnworth-in-Widnes. 

2899. Firinc and Evectror Mecuanism, W. Baker, 
Birmingham. 

2900. Quorn for Lockmve-up Buiocks, A. Cox, Bir- 
mingham. 

2901. EnveLopg, J. H. Elton, Gloucester. 

2902. WINDOW-CLEANING Seat, C. C. Bradshaw, Man- 
chester. 

2903. PHonocrapus, J. W. S. Lawton, Manchester. 

2904. OpgrRaTiING Points, R. W. Townley and L. H. 
Maxwell, Manchester. 

2905. Dress Banp, A. Nicholson and J. Hall, Man- 
chester. 

2906. Steam Borers, R. B. Hilton, sen., R. B. Hilton, 
jun., and A. Hilton, Halifax. 

2907. Repuctnc VaLve, J. Westley, Manchester. 

2008. Steam Trap, J. Westley, Manchester. 

2909. SIGNALLING ARRANGEMENTS, J. T. Montgomery, 
Manchester. 

2910. Ick-makinc Apparatus, W. H. Webb, W. G. 
Brettell, and A. J. Adamson, Liverpool. 

2911. Covers for Ourpoor Sgats, T. Sharples, Man- 
chester. 

2912, Sypuons, M. J. Adams, Leeds. 

2913. TaBLE Tennis, G. H. Butterly and C. E. Watson, 

Manchester. 

2914. Fryers for Rovinc Macuings, A. M. Sutcliffe, 

Bradford. 

2915. Supports for TaBLe Tennis Nets, J. and G. 

Burrow, Bradford. 

2916. Makina Hyprocutoric Acip, T. B. Saunders, 

Bradford. 

2917. Encine Governors, E., T., and L. Gardner, 

Manchester. 

2918. APPLYING CHANGE of Freep on a Larus, T. P. 

Macnab, Manchester. 

2919. The Meteor Firevite, J. T. Morgan, Wrexham. 

2920. SHavine Brusna, W. H. Milnes, London. 

2921. Bituiarp Cukg, J. J. MacMahon, Edinburgh. 

2922. Lusricators, J. A. Morris and W. H. Bunch, 

Manchester. 

2923. Emptoyine Recor. from Fire-arms, E. David, 

Paris, France. 

2924. Brxpinc Books, J. Ewing, Ballycastle, Co. 

Antrim, Ireland. 

2925. Linen Protector fur MANGLING MACHINES, G. 

Robinson, New Ferry, Cheshire. 

2926. Fry Hook, A. Morriss, Redditch. 


2927. Low-PRESSURE HEATING APPARATUS, J. Dixon, 
G ow. 

2928. Down - DRAUGHT PREVENTERS, F. Radcliffe, 
Oldham. 

2929. GeneRaToR for ACETYLENE Gas, W. Udal, 
London. 


2930. Brakes for RaiLway Wacons, J. Thompson, 

Dundee. 

2931. SeaLine Borties, J. Millington and G. Carey, 

Birmingham. 

2932. ManuractcreE of Swive. Jornts, J. Bailey, Bir- 
mingham. 

2933. Too. for Maxine Rvas, W. Lee and T. B. Tutill, 

ndon. 

2934. SecuriNG Joints of Cuairs, W. Bailey and H. C. 

Askwith, London. ° 

2935. AuromaTic TRAMWAY Pornts, R. H. Radford, 

Sheffield. 

2936. TRANSPARENT GLass Letrers, H. R. G. Nies- 

chalke, London. 

2937. Motor Wacons, H. H. Hunt, London. 

2938. Wasp CaTcHER, A. Lumley, London. 

2939. System of ConTROLLING ELEvarTors, B. N. Jones, 

London. 

2940. Rartway Switcues, W. Page, Rickmansworth, 

Herts. 

2941. CASH-REGISTERING TILLs, B. Marx, London. 

2942. Bearinos, H. P. Trueman, Worcester. 

2943, Testers, J. and W. Whittaker, Accrington. 

2944. Trouser Press, F. Hansing and W. Naunton, 

London. 

2945. MerHop of Prope.iinc Suips, &c., P. Pons, 

London. 

2946. Writinc APPLIANCE, F, W., F., A., and W. G. 

Rowney, London. 

2947. SINGLE-TRIGGER DOUBLE-BARREL Guns, F. Bees- 

ley, London. 

2948. VerTicaL AiR Pump, J. Hoyle, Brighouse, 

Yorkshire. 

2949. INFLATING Pneumatic Tires, W. P. Thompson. 

—(J. N. Hatch, United States.) 

2950. ELECTRIC DisTRIBUTION Systems, C. G. Watson, 
London. 

2951. Emercency Ruppers, J. 8t. G. Sims, Liverpool. 

2952. Process for CoNVERTING VEGETABLE CELLULOSE 
into Giucosz, W. P. Thompson.{@. Reynaud and 

A. Bonna, France.) 

2953. AppaRaTUs for TRAINING Horses, A. Graf, 

Liverpool. 

2954. Means for TREATING Hops, J. A. Partridge, Bir- 


mingham. 
2955. Prayinc a Game of Skit, E. J. Bradly, 
a Game of Skinz, E. J. Bradly, 





London. 
2956. PLAYING 
London, 


2962, Steam Traps, R. J. Marshall, London 

2063, REGULATING STEAM SUPERHEATER, J. E. L. Ogden, 
London, 

2064, Fur, Org Briquerres, A. G. Bloxam —(F. Gehie 
and K. Hocke, Gerinany.) 

2965. Pipe Jornts for ArremporaTors, H. J. Worssam, 
London. 

2966. Propuctna Dgsiens from Revotvine Discs, B. 
Baker, London. 

2967. RalLway 
London. 

2968, SEPARATING O1L from FeEp-wateR, D. B, Morison, 
London. 


E. Janik, 


Cove.tines, R. Bryan - Haymes, 


2969. AppaBatus for Sortina Co1ys, 
London. 

2970. FILAMENTARY MarERIAL, E. J. Bevan and C. H. 
Stearn, London. 


2971. Propucinc Iron Castines, H. Buderus, 
London. 

2972. INTERNAL ComBusTION ENGINES, Tangyes, 
Limited, and J. Robson, jun , London. 

2973. Packina CuemicaLs, A. J. Boult.—{ Wayne 


Chemical Company, United States.) 

2974. TrousERs or GARMENT Protectors, 8. Wollak, 
London. 

2975. Wake Tureap Sewina Macuinges, G. E. 


White, H. B. Harrison, F. H. and H. 8. Pochin, 
London. 

2976. ManuractuRE of Primine Caps, H. and H. Tir- 
mann, London. 

2977. Burners of O1, Lamps and Stoves, J. Guys, 
London. 

2978. Automatic Musica Lystruments, T. Fryer, 
London. 

2979. VeLLum or other similar Bars, W. C. Pepper, 
London. 

2980. Propvuction of Giass Sians, W. Schell, jun., 


2981. Warming Apparatus for Brps, P. Luciani, 
London. 

2082, ANASTHETISING the CELLULAR Tissvg of ANIMAL 
Boprgs, K. Lind, London. 

2983. Locks, T. L. Meyer, London. 

2984. StarTinG Motors, A. H. Adams and J. T. Mould, 
London. 

2985. SHor Hotpers, G. J. Archbold, London. 

2986. Drawinc Framgs used 
Weele, London. 

2987. Propucine CuHLorates, R. Threlfall and G. E. 
Wilson, London, 


> 


in Sprxnine, F, ter 


6th February, 1902. 
2988. NON-REFILLABLE Bortie, J. E. Brown, Birken- 
hi 


2989, Foc Sienazs, R. Jarrett, London. 
2990. ELectric Lamps, J. Swinburne and M. Solomon, 


London. 

2991. Papgr for Insipg of Boots, J. Dickens, North- 
ampton. 

2992. Door Fastrentnc, C. Bevan, C. Lowe, and H. 
Bevan, Birmingham. 

2993. Botts, W. Nabbs, Wolverhampton. 

2994. Bowrs for BLeacuinc Purposes, R. Bridge, 
Manchester. 

2995. AuTomaTIC FgepING Macutnes, F, C. Shardlow, 
Leicester. 

2996. Apparatus for CLosinc Doors, D. J. G. Miller, 
Liverpool. 

2997. Racquets for TaBLe Tennis, F, Grainger, Brad- 


for 

2998. TaBLE TENNIS Nets, J. and G. Burrow, Brad- 
0 - 

2999. Exvecrric Wire, C. J. Wightman and A. Hudson, 
Bradford. 

3000. Racquets for TABLE Tennis, A. Wilkinson, bir- 


3001. MgeasuRING ANGLEs, J, R. Erskine-Murray, Not- 
tingham. 

3002. Taz Leno Dravoent Rouier, E. Selliott, Wor- 
thing, Sussex. 

3003. Preumatic Tires for Cycies, H. McLean, Glas- 


gow. 
3004. Wixpow Buixps, J. Henderson and J. Morton, 
G Ww, 


3005. PLatrorM WEIGHING Macurvgs, W. E. Hipkins, 
Birmingham. 

3006. WorkinGc Enoines of Suips, J. A. Rowe, 
London. 

3007. Borrites for Hotpinc Porsons, W. Doyle, 
Glasgow. 


3008. WEaviINnG Straw, E. Hollingworth.—{W. Doherty, 

United States.) 

3009. APPARATUS for CoALING VESSELS, G. Schumacher, 

London. 

3010. Dorrinc of Bonsins in Sprnninc Frames, W. G. 

Dobson, Bolton. 

3011. Tramcar Seats and their Covers, G. B. Laird, 

Dundee. 

3012. Fotprinc TaBies, R. Ramsbottom and H. J. Rofe, 

Manchester. | 

3013. BorrLe Stoppers, J. 8. Thompson, A. Liversidge, 

W. C. Pike, and W. Horner, Sheffield. 

3014. Drum for Drivinc Macuinery, T. A. Smith and 

P. Whitten, London. 

3015. Automatic Botts, J. Collins and A. Allart, Bir- 

mingham. 

3016. Suips’ Boats Disencacinc Gear, J. and 8. 

Dewar, Live aL. 

8017. KitcHEN Ranog, &c., Fire-Grates, F. B. Young, 

Glasgow. 

8018. MeraL Heap Prorector, J. Hodkinson, Tod- 

morden. 

3019. Barret TILTER, J. Burton, Birmingham. 

3020. MeTaLiic Tres and RaiL Fasteners, E. E. Myers, | 
Glasgow. | 

3021. Sprinc or ALARM Guns, A. V. Dakin, Man- | 

chester. | 

3022. A SgaLinG Tank, F. J. Inkster, London. | 

3023. DEVELOPING PHOTOGRAPHIC PLaTes, J. N. Lud- 
wig, Leicester. | 

3024. Evecrric Traction, B. Cruvellier, Leicester. 

3025. ApJusTaBLe CycLe Stanp, A. Lainchbury, Bir- 

mingham. | 

3026. BepsTgaps, R. E. L. Evans, Birmingham. 

3027. CLeanING TvBes of BoiLers, C. C. Hawkins, 

London. | 

3028, a of CHOLERA, J. Jones and G. Davis, 

mdon. | 

3029. Game Batt Retriever, P. F. Butterfield, | 
London. | 

3030. Vest, J. W. Mellor, Oldham. | 

3031. Measurinc and DeLiverine Liquips, A. Mus- | 

ciacco, London. 

3032. BELT-LACING TooLs, W. V. Milton, London, 

3033, RepuctnG VaLvgs, J. Fletcher, London. | 

3034. ADVERTISING by REFLEcTION, T. A. Chopping, 

London. 

3035. PLayinc Dravoants, G. Skinner, London. 

3036. Bau for the TREATMENT of Massace, R. Stokes, 

London. | 

3037. SPooL-CHANGING Device for Looms, O. Cosserat, 

London. 

3038. Guarp for use in OrentnG Borr.es, E. Kennedy, 

London. 

3039, Enve.opgs, A. F. Henschel, London, 

3040, Tars, F, Hughes, London. 

3041. Cycte Drivinc Gear, G. and J. Schofield, 

London. 

3042. Dress Hoxper, C. H. Snelgrove, London 

3043, Rivets, C. B. Burdon.—(C. F. Bally Sons, 

land.) 

3044. Stups, F. C. Solly, London. 

3045. Compounpbs of PHospHorus and Su-puur, E. W. 

Wheelwright, London. 

3046. Sxeatinc Stoppers in Borries, E. Morgan, 

Birmingham. 

8047. Gun Carriaces, A, T. Dawson and G, T. Buck- 


Switzer- 


| 








London, 





2957, WeIcHING Macuines, L. E. Cowey, London, 





ham, London, 


} 
mingham. | 


| flange secured to the periphery of the back plate 


| stantialiy as described. 
| suction pipe for a hydraulic dre¢ging apparatus, a back 





berger, London, 
3051, RenperRinc Woop Fireprroor, F, 


H, Bruce 
London, Nice, 








SELECTED AMERICAN PATENTs, 


From the United States Patent-office Oficial Gasette, 


681,873. Riverine Macuing, C. J. Carney and J, ¢ 
Gorton, Dunkirk, N.Y.—Filed July 2nd, 1900, °°” 
Claim.—The combination in a riveting machine ofa 
main cylinder, a cylinder head on the rear end thereof 
an auxiliary cylinder secured to the main cylinder 
head, pistons in both cylinders, a piston-rod passin, 
through said cylinder head and connecting the pistons 
in both cylinders, a valve chest having a port leading 
to the rear of the erage qenee, a port leading to 
the rear of the main cylinder on a plane somewhat 
below the plane of the port —— to the rear of the 
auxi cylinder, and a port leading to the front of 
the auxiliary eylinder, and a valve in suid valve chest 


[ 681,873] 














PRAGA 





adapted to successively close the port leading to the 
rear of the main cylinder, open the port leading 
to the rear of the auxiliary cylinder to air, and the 
port leading to the front of the auxiliary cylinder to 
exhaust, without opening the port leading to the rear 
of the main cylinder, until by a further movement of 
said valve it opens the port leading to the rear end of 
the main cylinder to air, and when reversed in like 
manner successively open the ports leading to the 
rear ends of the main and auxiliary cylinders to 
exhaust, and the port leading to the front of the 
auxiliary cylinder to air, substantially as and for the 
purpose set forth. 


681,893. Frep-water HEATER anv Purirter, F£. R. 
Stilwell, Dayton, Ohio.— Filed November 7th, 1900, 

Clain.—In a vertical heater and purifier, a heating 

| chamber having undulating sides, a water supply to 

| the top thereof, adapted to pass water to the interior 

| surfaces of said undulating sides, means for supplying 











stcam into the heater, a settling compartment under 
the said heating tank forming a continuation thereof, 
a filter tank having a perforated bottom suspended in 
the settling compartment, forming water passages 
between the abutting faces of the settling compartment 
and filter tank for access to the bottom of the latter, 
substantially as described. 


682,024, Currer-HEAD For Hyprautic Drepors, W. 
J. Bradley, Philadelphia, Pa.—Filed April 28th, 


1900. 
Claim.—Q) The combination of a suction pipe for a 
hydraulic dredging apparatus, a back plate secured to 
the suction pipe and having an opening in line with 


| the opening in the suction pipe, a bearing on the back 


late, a shaft mounted in the bearing, a frame carried 


»y the shaft, blades on the frame, and a porter 
an 


[682,024] 





mounted between the back plate and the frame, sub- 
(2) The combination of a 


plate having an opening therein in line with the 


| suction pipe, a bearing on the back plate and a bearing 


on the suction pipe, a shaft passing through the bear- 
ings, a collar on the shaft mounted between the two 
bearings, a frame secured to the shaft in front of the 
back plate, and blades secured to the frame, substan- 
tially as described, 
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THE IMPERIAL CABLE. 








Tux all-British cable, now in course of construction, is 
not only the largest ever undertaken, but a new depar- 
ture in politics. It is an Imperial cable, made for 
strategic as well as commercial purposes, and owned by 
the State, or rather States, concerned—that is to say, 
Britain, Canada, New Zealand, and Australia. Through 
the existing Atlantic cables landing on Canadian soil, 
such as those of the Ariglo-American Telegraph Com- 
any and the Commercial Cable Company, if not also 
the Marconi ether telegraphs, it will connect the Mother 
Country with Canada, Fiji,and other South Sea islands, 
Australia, and New Zealand. All the stations will be 
under the British flag, and independent of any foreign 
control. 

The originator of this great enterprise was Mr. (now 
Sir) Sandford Fleming, the well-known engineer of the 
Canadian Pacific Railway. When in 1874, and onwards, 
the telegraph was carried from Halifax on the Atlantic 
through the forests of Nova Scotia, the prairies of the 
North-West, and the mountains of British Columbia to 
Vancouver on the Pacific, this hopeful Scotch-Canadian 
was dreaming of its ultimate extension as far as Asia and 
Australia. It seemed to him that such a line would bring 
the United Kingdom into safer touch with Canada, 
India, Australasia, and South Africa, by means of wires 
not passing through any foreign European country, and 
also benefit, not merely Canada, which, as Miss Flora 
Shaw has pointed out, “commands the commercial high 
road of two hemispheres,” but Greater Britain, and, 
indeed, the whole world. He prepared a chart of the 
cable across the Pacific, and in 1879 Sir John Mac- 
donald, then Premier of Canada, on visiting London with 
Mr. Fleming, submitted the plan to Lord Beaconsfield, 
who recognised its Imperial value. The following year 
it was laid before Parliament and the nation in a report 
of Mr. Fleming on the Canadian Pacific Railway. 

At this time there was an impression that it would be 
difficult, if not impossible, to lay the cable through the 
South Seas direct from Vancouver to Australia, and the 
route selected was by the Aleutian and Kurile Islands to 
Japan, and thence by way of éxisting lines through 
a to Port Darwin. Permission to land the cable 
was obtained from the Japanese and American Govern- 
ments, and by an Act of the Canadian Legislature in 1881 
a company was incorporated for the purpose of laying it, 
but proved abortive, and in the meanwhile further 
information was more favourable to the direct route by 
the South Seas. 

At the instigation of Canada the scheme for a direct 
line was discussed by the Governments concerned, and 
the Colonial Conference of London in 1887 voted strongly 
in favour of it. Canada did not let the project rest, and 
although it was hindered a few years by the proposed 
federation of the Australian Colonies, the Conference of 
Ottawa in 1894 resolved that immediate steps be taken 
to provide a cable between Canada and Australasia, free 
of any foreign control—in short, an all-British line. The 
Imperial Government was requested to undertake a 
survey of the projected route, and in order to have a 
choice of routes, obtain from the Hawaiian Government a 
neutral ground forlanding the cable. The Canadian Govern- 
ment was also desired to ascertain the cost of the line and 
promote its establishment. The Hawaiian Government, 
in virtue of a treaty with the United States, was unable 
to grant a landing place, and the only all-British route 
available was from Vancouver to Fanning or Palmyra 
Islands, Fiji, and Norfolk Island, with branches from 
there to Australia and New Zealand. It appeared, 
from the tenders invited from contractors, that such a 
cable could be laid and maintained for three years at an 
expenditure of one and a-half to two millions sterling. 

The matter hung fire until 1896, when a British 
Government Committee was appointed by Mr. Chamber- 
lain to consider the whole subject, and in particular if 
the cable was practicable, what route it should follow ; 
the cost of laying, maintaining, and working it ; whether 
it should be owned and worked by Government, how it 
should be managed, and the form of contract for it. The 
chairman was the Earl of Selborne, Under-Secretary of 
State for the Colonies, and amongst the members were 
Sir Donald A. Smith (now Lord Strathcona), High Com- 
missioner for Canada, Sir Saul Samuel, Agent-General for 
New South Wales; and Mr. Duncan Gillies, Agent- 
General for New Zealand. A large number of experts 
were examined, including Mr. Sandford Fleming, Mr. 
Herbert A. Taylor, Dr. Alexander Muirhead, Mr. M. H. 
Gray, Mr. (now Sir) W. H. Preece, Mr. Alexander 
Siemens, and Mr. Lucas, the well-known engineers and 
electricians ; Rear-Admiral Wharton, Hydrographer to 
the Admiralty, and the Marquess of Tweeddale, chair- 
man of the Eastern Extension Telegraph Company. 
Given the advantages of an all-British cable, the great 
questions for the Committee were: Can it be laid and 
repaired? Will it pay ? 

A submarine cable, as many know, is like a rope of yarn 
and steel, with a core of gutta-percha or india-rubber, and 
& copper wire inthe centre. The copper is the conductor 
of the electricity, the gutta-percha is the insulator which 
keeps the current from leaking into the water, and the 
sheathing isto strengthen the core for laying and repairing, 
or protect it from external injury. The line requires to 
have great strength and elasticity for its weight, in order 
to be laid and lifted in deep water. Soundings taken 
about the track of the cable showed 3000 fathoms, more 
or less, but a cable in the Atlantic had been submerged 
and repaired in such a depth and there was no objection 
on that score. The bottom, as a rule, is composed of 
‘“globigerina ooze;” that is, the shelly cases of tiny 


creatures which flourish at the surface, but after death 
sink ; or in the deeper parts of a soft, red clay, and beth of 
these are good for the preservation of the line. 
However, the bed of an ocean, as well as the bosom of a 
continent, is diversified with plains, hills, banks, valleys, 
and so forth, which the ordinary soundings 50 miles apart 


often miss, and these are sometimes bad for a cable. The 
best home for it is a smooth, level plain in deep, still 
water. On a shoal it might be chafed through, or its 
conductor broken inside, by the motion of the waves or 
the ground swell. On the edge of a bank and the top of 
a submarine peak it would be suspended or hitched, and 
the weight of the hanging portion cause it to part either 
in the laying or afterwards. It was put in evidence that 
an Atlantic cable hung for twenty-two years on a ledge 
of rock, only to sever at last. Unless the Siemens 
device of paying out a bare wire along with the cable is 
used, it is well to know the depth of water in order to 
regulate the percentage of “slack.” In deep holes or 
abysses there is a waste of slack, and the line, should it 
become faulty, cannot easily be raised again. Volcanic 
eruptions, earthquakes, or landslips are like to sunder, 
coral reefs or sharp stones to abrade, and some kinds of 
organic or mineral matter to corrode it. 

The volcanic origin of the South Sea archipelagoes 
makes it likely that sunken islands or upheavals causing 
shoals and reefs, banks and peaks, occur along the route 
of the cable. Shallow banks lie between Fanning and 
Fiji, where the bottom is very uneven, and in one place 
3400 fathoms down. On the other hand, between Fiji, 
Australia, and New Zealand the bed is even, and 
seemingly 2600 fathoms at most. Holes 5000 fathoms 
(five miles) and more lie to the north-east of New 
Zealand; but such abysses are quite rare. There is little 
evidence of recent volcanic action in the South Seas, 
unless it be in the neighbourhood of Fiji, and any earth- 
quakes or landslips may not occasion much trouble. 

As for living foes of the wire, the deadliest is the 
teredo, a little worm abounding in the shallower parts of 
the sea. It bores into the gutta-percha, killing both 
itself and the cable, so that its foolish freak may cost a 
handsome fortune to redeem ; but a jacket of brass tape 
on the core defies its mandibles. In some seas, especially 
along the coast, are fishes daring enough to bite a cable 
to its heart. ‘The writer, acting as representative of Lord 
Kelvin and Professor Fleeming Jenkin on a Brazilian 
cable expedition, was one of the first to encounter such 
faults. The cable broke down soon after it was laid, and 
in the subsequent repairs four or five bitten places were 
found. The iron wires of the sheathing were crushed or 
bent, and in some of them pieces of tooth were sticking 
in the core. In one the splinters were about an inch 
long, and from another a triangular bit like the 
tip of a shark’s tooth was picked out. These were 
all taken in the shallow coral waters off the coast 
of Marajo, at the mouth of the Amazon. Something 
of the kind was also cut from the Penang to Singapore 
cable, and shown by Mr. Latimer Clark to Mr. Frank Buck- 
land, the naturalist, who pronounced it a blow from the 
serrated snout of a sawfish ; but as the writer showed— 
Electrician, August 6th, 1881—these Brazilian faults 
were bites, not strokes, and given by a brute having 
powerful jaws, armed with strong teeth. Since then a 
great many “fish bites” have been extracted from cables 
on the coast of China and elsewhere. Mr. Saunders, 
electrician-in-chief to the-Eastern Telegraph Company, 
cited an instance to the Committee of one taken in 400 
fathoms from the Zanzibar to Mozambique section of the 
East African cables, and one was recently found on the 
Port Nelson cable in 300 fathoms. The last was ascribed 
to a shark, as a portion of tooth in the bite resembled 
that of a shark; but there is another voracious fish, the 
plagyodus ferox, with tusks and small triangular teeth, 
between which might account for some. It seems advis- 
able to ascertain the nature and habits of these marauders 
in order to avoid them. Why not lay a rope or dummy 
cable to find their whereabouts ? Much time and money 
are spent for information as to the mechanical dangers 
of the bottom, but little or none as to these animated 
perils of the cable, although the repairing of the faults 
they cause is often very costly. If the matter were not 
regarded as a “ wild goose chase,” but seriously grappled 
with, some good might come of it. Whether the Pacific 
cable will escape this pest remains to be seen. 

All cables may be cut in time of war; but the deep 
water of the all-British line is rather a safeguard. It is 
not easy for a ship, even with cable gear and experienced 
hands on board, to hook a line about an inch in diameter 
two or three miles deep, especially if its position is 
doubtful, and the sea is not smooth. Once hooked, of 
course, it can be readily broken, and if a cutting grapnel 
is used, hoisted on board for tapping messages or 
sending false news to mislead. It may be necessary to 
fortify the stations and patrol the line with fast police 
cruisers, which might with advantage be able to repair it. 

The most unpromising place to land the cable is 


Fanning Island, an atoll, a rim of shore about a lagoon, | 


choked with coral, and a strong tide running through the 
gap on the leeward side. At Norfolk Island; at Suva, in 
Fiji; at Southport, Brisbane, in Australia; at Port 
Douglas, New Zealand; and on the south coast of 
Vancouver Island, where the spot is yet undetermined, 
there will be no difficulty in landing the shore ends. 

The all-British cable, then, has the ordinary chances 
to run, and there is no insuperable engineering obstacle 
to its establishment. Enough is known of the route to 
design and manufacture it. Details of the bottom have 
been left to closer soundings every five or ten miles, with 
zig-zags at hills, holes, or other dangerous places, and a 
surveying ship of the contractors has long been engaged 
on this work. 

As to the question of profit and loss, the Committee 
estimated that the cable would cost about 14 millions to 
make and lay, and £150,000 a year to maintain by two 
repairing ships, work the five stations, and provide, not 
only interest on the capital, but a sinking fund to redeem 
it after fifty years. They expected it to get from one-third 
to one-half the Australasian traffic, say, 750,000 paying 
words, which, at a reduced rate of 3s. 3d.a word from 
and to Great Britain, would give a balance of £30,000 to 
the good. As the traffic is expected to increase by 10 per 
cent. annually, the line would become profitable, even 





with a rate of 2s, a word, in a few years. They were of 


opinion that it should be owned by the State, and 
administered by a manager and small Board in London, 
representing the associated Governments. They also 
advised that a duplicate cable should be laid as soon as 
possible, and suggested that if a deviation from an all- 
British route is permissible it might go vid the Sand- 
wich Islands; but as these are now American, and if 
there be, as in spite of adverse criticism we think there 
is, any security in the all-British principle, the duplicate 
had better conform to it, howsoever a triplicate be laid, 
unless, of course, the wireless telegraph be taken into 
service. 

Experts were at variance on the speed of signals 
through the cable. It is well known that a submarine 
cable is different from an overland line. Both have a 
wire to conduct the electric current from one station to 
another, which must be insulated, lest the current leak to 
“earth,” that is, to the ground or water; but when the 
wire is raised on poles the air serves as an insulator, and 
when it is laid in water it requires a covering of gutta- 
percha or india-rubber. Since a charge of electricity has 
the power of inducing another charge of an opposite kind 
on a neighbouring conductor, it follows that the current 
in the wire induces a corresponding charge in the ground 
or water, and as opposite electricities attract one another, 
the current in the wire is retarded by a drawback of its 
own creation. In overhead wires this “electrostatic 
capacity,” as it is called, is weak, as the wire is far from 
the ground, and in general the signals of the message are 
instantaneous, but in a submerged cable it is compara- 
tively strong, as the insulating coat is not thick and the 
wire is close to the water. Hence the signals are 
decidedly slower. The capacity is therefore taken into 
account in calculating the speed of a signal through the 
cable. The lower it is for the whole cable the greater the 
speed from end to end. Moreover, the wire offers a cer- 
tain resistance to the passage of the current, which also 
affects the speed of a signal. The lower the resistance of 
the entire conductor the greater the speed from end to 
end. Altogether, the speed of a signal through a lengthy 
cable is greater the smaller is the product of the total 
electrostatic capacity multiplied by the total resistance, 
or, as it is technically called, the “K. R.” of the line. 
Consequently, the speed varies inversely as the square of 
the length of the cable, a double length of the same core 
giving only one-fourth of the speed, and so on. 

In designing a cable, then, to carry a paying number 
of words a minute, the length has to be taken into 
account. For a cable in several sections, like the new 
Pacific, the length of the longest section determines the 
speed of through messages. In this Forth Bridge of a 
cable the total length, including 10 per cent. of slack, 
will be about 7986, or near 8000 nautical miles, and the 
longest span, from Vancouver to Fanning, some 3561 
miles—by far the greatest yet laid. For a given length 
the required speed is, of course, got by proportioning the 
resistance ani capacity. Now, with the same quality of 
materials, the resistance is less the thicker the wire, and 
the capacity is less the thicker the insulator; so that a 
thick wire thickly coated with gutta-percha—or; it other 
words, a “heavy core’’—is faster for the same length. 
On the other hand, a heavy core is more expensive than 
a light, and is not so easily lifted from the bottom to 
repair. As this cable is not a mere commercial under- 
taking, a sufficient rather than a high speed is 
the aim. A core weighing 552 lb. of copper and 
368 lb. of gutta-percha pef nautical mile had 
been suggested by Lord Kelvin for the Vancouver- 
Fanning section, which would give sixty letters a minute, 
and the Anglo-American Company's Atlantic cable of 
1894, with its core of 650 lb. of copper and 400 Ib. of gutta- 
percha, would give eighty or ninety letters a minute. The 
Committee recommended that the core should not be 
lighter than the one or heavier than the other. The 
tendency in telegraphing is to “‘ skeletonise” or code the 
messages, so that an average English telegraph word is not 
five but eight letters, and, moreover, a deduction is made for 
signs and words employed in sending a message, so that 
a speed of eighty letters a minute is only seven or eight 
paying words. The carrying power of a cable is nearly 
doubled by the duplex system of working with Muir- 
head’s artificial line ; but on this cable, where the differ- 
ence of time between London and Brisbane is ten hours, 
and only a few hours are common to the business day in 


| both places, full advantage cannot be taken of it. Allow- 


ance made for these points, the Committee reckoned that, 
with the core they recommended, the cable, worked for 
eighteen hours per diem, would convey over 1} million 
words per annum, or more than double the initial traffic 
| they expected. 
| or the shorter sections from Fanning Island to Fiji 
2093, Fiji to Norfolk Island 961, Norfolk Island to Queens- 
| land 834, and Norfolk Island to New Zealand 537 nautical 
| miles including slack, lighter cores are sufficient. 

A Pacific Cable Board, under the presidency of Sir 
Spencer Walpole, for the United Kingdom, and including 
Lord Strathcona for Canada, the Agents-General for New 
Zealand, Victoria, and other Australian representatives, 
was formed, and Messrs. Clark, Forde, and Taylor, the 
well-known consulting firm, were appointed engineers to 
the board. The contract was obtained by the Telegraph 
Construction and Maintenance Company of Greenwich, 
the veteran makers of the early Atlantic cables laid by 
the Great Eastern and many other lines. 

Unusual secrecy is preserved regarding this national 
and Imperial cable; but we are informed, and there can 
be no harm in saying, that the Vancouver to Fanning 
section, the most novel and interesting from an engineer- 
ing point of view, is very similar to the Anglo-American 
Atlantic cable of 1894, above mentioned. Every drum of 
the core is submitted to a hydraulic pressure equal to 
that of the sea bottom, and severely tested with powerful 
alternating currents, to break down latent flaws or 
“faults.” The core is defended from teredoes by 
| brass tape, and sheathed with steel wire of great 
‘strength. - The “K. R.” is such as to give a speed 
‘of about eight paying words a minute, which is 
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the speed of through traffic. The southern sections are 


to be laid early this year, and the whole is to be com- | 
| fully-armed vessels than themselves, it 


pleted by the end of it. Forthis purpose the contractors 


are building a new cable ship, larger than their Anglia, | 


the largest afloat now. 

The cable is to be worked with the mirror instrument and 
siphon recorder of Lord Kelvin, who also recommends the 
use of a “‘curb-key”’ for sending the messages. Such a key 
curbs the electric signal after it has actuated the receiver, 
and thus quickens the speed. It is probable that some 
form of automatic translator for receiving a message 
from one section and sending it into the next without the 
agency of a clerk will also be employed for through 
traffic. Dr. Muirhead has recently improved his duplex 
system of working to be used on the southern sections 
at least, by connecting a simple coil of wire across the 


receiving instrument and condenser, as a shunt, which | 


has the effect of quickening the speed. 

Quarters are being built at the different stations for 
the staff, who will mess together. 
to live in many queer places, but Fanning Island—not 
unlike a pie-dish—is one of the queerest, and beyond 


fishing, or promenading round the rim, it is not easy to | 


see what recreation they will enjoy. At Norfolk Island 
they will have more room, and more society in the 


descendants of the mutineers of the Bounty, removed | 


from Pitcairn Island. 








THE CROSS-CHANNEL PASSENGER STEAM- 
SHIP SERVICES. 
No, XI. 
BErore giving our promised description of the Royal Mail 
twin-screw steamer Arundel—illustrated in our issue of 
Dec. 13th last—and of her propelling engines, we have some- 


thing further to add in reference to the little vessel King | 
George—misprinted Royal George in our representation of 


her in our last article—and of her sister ships employed in 
the mail and passenger service previous to 1816, between 
Dover and Calais ; from which service several such packets 
had been temporarily withdrawn, and put on the route be- 
tween Harwich and Ostend, until our relations with 
France would permit of their return to the traffic. 

The King George, as will be seen from our illustration 
of her, was, in her hull, in reality a miniature reproduc- 
tion of many of the larger warships of the time, being 
strongly built and “well found;” and while on Postal 
service always armed to such an extent as to enable 
her to resist capture by any of the numerous small pri- 
vateers that infested the Dover Straits and Channel 


previous to the final defeat of Napoleon at Waterloo 


Telegraph clerks have | : ; I 
|of the craft employed in the Post-office service at the 


| to Dover twice a week; 
| mails were so light in weight that a small cart, drawn by 


| post-office, 61,802 bags for the Indian and Australian 











and his relegation to St. Helena. As these mail packets 
were liable to be overtaken by larger and more power- 
was a usual 
practice, so far as the mails carried by them were con- 
cerned, to keep the mail bags while in transit across the 
Channel in a special locker on deck—protected from the 


| weather—the bags being sufficiently weighted with shot 


or kentledge to ensure their sinking when thrown over- 
board. The rule on board being, when it was seen that 
an enemy was bearing down upon you, and that it would 
be useless to attempt resistance, on whichever side the 
attempt to board you was made, the mail bags were to 
be thrown overboard on the other. This was done to 
prevent any information contained in the mails that 


| might be of value to the enemy from falling into their 


hands. 

The King George—as will be noticed in her illustration 
—was smack-rigged, but carried on her mast a square 
topsail. The sails were all of tanned hemp canvas, to 
prevent rotting and give them greater strength. Many 


latter end of the eighteenth and beginning of the 
nineteenth century were beautifully modelled vessels, 
and were, as their crews called them, “ witches” at 
sailing. 

It may further interest readers to be informed that the | 
mails carried by the earliest known of these passage | 
boats—about 1782—were then only transmitted from and | 
and it is recorded that the 


two dogs, was employed to carry them from the landing- 


| place to the town of Calais, this mode of conveyance 
| continuing even to as late as the year 1830. 


Informa- | 
tion, however, in connection with the Channel service in 
the latter half of the eighteenth century is very limited, 
on account of the intermittent character of the communi- 
cation that then existed between Dover and the French 
coast, brought about by our repeated wars with France. 
In 1851, mails were despatched from Dover to Calais 

once every day, except Sunday. Ten years ago, in 1892, 
they were despatched and received three times a day, 
every day in the week, and the quantity landed at Calais | 
in that year consisted of 103,098 bags for the French 


mai] vid Brindisi, and 14,036 parcel post baskets. The 
total number of passengers travelling between Dover | 
and Calais and Dover and Ostend in the week ending | 
July 7th, 1851, was only 641; while in the year 1892 the 
number who had travelled to and from Calais alone was | 
248,374, or an average of 4776 per week, or 682 per day. 
At the present time there is an average of about 300 
bags of mails sent daily from Dover to Calais, and 175 
from Calais to Dover. There are also about 120 baskets 





of parcels forwarded to Calais, and 85 brought from 
thence daily. This number is largely increased when the 
Indian and United States mails are conveyed. The 
weight of letters alone carried may be gathered from the 
fact that a single mail bag’s contents average about 60 |b. 

From 1837, the date when the transmission of mails 
for the English Post-office was undertaken by the English 
Admiralty, the French postal authorities have employed 


vessels sailing under the French flag and manned 
by Frenchmen to carry a_ portion of the mails to 
and from England, hence the reason why some of 
the boats of the South-Eastern and Chatham Rail- 


way Company fly the French flag. Contrasting 
the speed of transit of mails and passengers across the 
Straits of Dover at the above-mentioned date (1887) and 
at the present time, the ratio of speed is very nearly 
3 to 1—that is to say, the distance across is now covered 
at about three times the speed then attained, with the 
consequent saving of the time then expended in accom- 
plishing it. 

Reverting now to the late admirably appointed steamers 
owned jointly by the London, Brighton, and South Coast 
and the Western of France Railway Companies, employed 
in the Newhaven-Dieppe service, and taking for descrip- 
tion, as promised, their Royal Mail steamer Arundel, as 
typical of the future class of new ships to be engaged in 
that service, we repeat that she was built by the well- 
known firm of Denny and Brothers, of Dumbarton, the 
noted shipbuilders and marine engineers of that special 
hive of marine industry on the Clyde. 

The Arundel, as she sits on the water—see the illustra- 
tion in our issue of Dec. 13th last—will, we think, com- 
pare favourably in appearance—allowing for difference in 
size—with any of the most modern of Atlantic liners. 
Her internal arrangements for passenger comfort and 
convenience, considering the difference of service in 
which she is engaged, will also, we think, bear favourable 
comparison with that of any of the Atlantic “ grey- 
hounds.” 

Giving the size of the vessel, her structural provisions 
for strength, and for the safety and comfort of her pas- 
sengers while in transit, first notice, we find that this 
vessel is 276ft. 10in. long over all, has a moulded breadth 
of 34ft., and a depth to under side of promenade deck of 
22ft. The hull is built throughout of mild steel, and, for 
safety against accident, is subdivided into a very large 
number of separate water-tight compartments, provision 


| against any tendency to excess in rolling in a seaway 


being made by specially deep bilge keels. 

The Arundel has a complete lower deck, main deck, 
promenade deck, and a partial shade deck, the arrange- 
ments of these being that usual in all first-class Channel 
steamers, special attention being given to the lighting 
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and ventilation of the passenger spaces, the sleeping 


cabins being less crowded with berths than is generally 
the case. As only two classes of passengers are carried, 


R.M.S. 


Fig 1—AIR PRESSURE FAN, 


accommodation is provided for them on the lower, main, 
and promenade decks, the arrangement of the cabins 
being as follows :— 

Commencing on the lower deck forward, the first-class 
gentlemen's sleeping cabins, ladies’ first and second-class 
ditto, and two second-class gentlemen's sleeping cabins 
are there placed. On the main deck, commencing for- 
ward, are the main dining saloon, the gentlemen's 
lavatory, and the vestibule ; and on the same deck, abaft 
the machinery, are the second-class smoking-room and 
lavatory; the unoccupied portion of the main deck 
providing a shelter and promenade for second-class 
passengers. 

On the promenade deck are four special four-berthed 
first-class state rooms, and the first-class smoking-room. 
Sleeping accommodation is provided for 112 first-class, 
and an equal number of second-class passengers, a 
separate compartment being reserved for ladies. 

The first-class dining saloon, a view of which, 
seen from aft, we give on page 180, is 39ft. Sin. long, 
and 27ft. 6in. wide. It is finished in waxed oak richly 
carved, the ceiling being panelled and painted in delicate 


as 


tints relieved with gold; the metal fittings, such as 
electroliers, door furniture, &c., being richly gilt. This 


saloon is upholstered in terra-cotta relief velvet, and is 
lighted by day by means of sidelights 16in. in diameter, 
there being one in every beam space. The saloon is 
seated for fifty-four diners—the usual long tables being 
replaced by separate small ones to seat four—the carving 
table and hot-press arrangement being capable of supply- 
ing that number at one sitting. 

The second-class apartments are panelled in pine, 
painted in various shades, and are fitted with sofa berths 
upholstered in crimson Utrecht velvet; dining accommo- 
dation being provided in a saloon, having a pantry and 
all conveniences; the lavatory accommodation being 
similar to that provided for the first class, but plainer in 
finish. Views of state-room No. 4, second-class dining 
saloon, and ladies’ first and second-class saloons are given 
in Figs. 3, 4, 5, and 6, on page 189. 

The promenade deck is available as an open promenade 
for first-class passengers, part of it being covered in 
amidships for shelter in bad weather, while the after 
part of the main deck serves as a covered promenade for 
second-class passengers. The officers are berthed in side 
houses on the main deck amidships on the port side, the 
firemen being on the starboard side. The seamen are 
accommodated on the lower deck forward. 

The Arundel being a twin-screw steamer, her propelling 
machinery consists of two complete sets of four inverted 
cylinder triple-expansion screw engines, the cylinders 
being 233in. diameter for high pressure, 35Jin. for inter- 
mediate pressure, and 37}in. for the two low-pressure 
cylinders, all having a piston stroke of 2ft. 3in., their 
sequence being low, high, intermediate, and _ low- 
pressures, reckoning from forward. None of the cylin- 
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ported slide valves, all the valves being actuated by double 
excentrics and twin-bar link motions. The reversing of 
the engines is effected by Brown Brothers’ patent steam 
and hydraulic gear, fitted 
with their automatic go- 
vernor for the prevention of 
racing. 

The air pumps—one to 
each set of engines— are 
worked by levers linked to 
the forward low-pressure 
piston-rod crossheads, a cy- 
lindrical surface condenser 
made of sheet steel being 
also supplied for each set, 
placed on either side of the 
vessel in the wings, the cool- 
ing water being supplied to 
them by independently dri- 
ven centrifugal pumps. 

The engine bed-plates and 


front cylinder supporting 
columns are of cast steel, 
while the crank  shafts— 


which are made interchange- 


are of forged steel and hollow, 
the propeller shafts only 
being solid steel forgings. 
The engines are balanced on 
the Yarrow, Schlick, and 
Tweedy system, each 
driving a three-bladed bronze 
screw propeller, 9ft. dia- 
meter, set to a pitch of 12ft. 
3in., and made to run out- 
wards, which at the normal 
speed of the engines—about 
185 revolutions a minute— 
gives for both sets a total 
speed of ship of about 194 
knots an hour. 

Steam is supplied to the 
main engines of the Arundel 
by two double-ended cylin- 
drical boilers worked at 
pressure of 160 lb. per square 
inch, and on the closed 
stokehold system, the air 
pressure used being equal 
to about ;in. of water. 
The feed-water for the boilers 
is fed into them by pumps of 
G. and J. Weir's patented 
type, the water being pre- 
viously filtered and heated 
before injection into them, 
no special water circulating apparatus being fitted, cir- 
culation being effected by the feed pumps when rais- 
ing steam. When the conditions just mentioned— 





able—and the tunnel shafting | 
| air under pressure to the stokeholds, of which there are 


| we give in Fig. 1. 
set | 


a 


the indicated horse-power developed by the Arundel’s 
| propelling engines is about 4534. In addition to the main 
engines, of which we shall give an illustration and further 
| description in a future issue, the Arundel is fitted 
| with the following auxiliary engines, the capabilities of 
| some of which we briefly note :—Steam and hydraulic 
| starting and steering engines, by Brown Brothers, of 
| Edinburgh ; feed pumps and feed-water filter, by G. and 
J. Weir and the Patents Company, of Glasgow; centri- 
fugal pumps and engines, by W. H. Allen and Co., of 
Bedford; feed, ballast, and sanitary pumps, by the 
Worthington Pumping Engine Company; fan engines, 
fans, and electric lighting engines, by Bumsted and 


| Chandler, of Hednesford ; dynamo, by Holmes and Co., 
| of Newcastle-on-Tyne ; and steam capstan and capstan 


windlass, by Napier Brothers, of Glasgow. 

Of the foregoing auxiliary machinery, we note that the 
centrifugal pumps fitted by W. H. Allen and Co. are of 
their Conqueror design, having cast iron casings, with 
Tin. suction and discharge branches, fitted with 24in. 
| gun-metal impellers with gun-metal spindles, each pump 


| being driven by one of their vertical high-speed 6in. single- 


cylinder engines, provided with extra large bearings for con- 
tinuous running, each engine being capable of circulating 


| 1000 gallons of water a minute through the condensers. 


The fans, &c., by Bumsted and Chandler, for supplying 


four fitted of the single inlet type, are 5ft. in diameter, 
|and driven by a Chandler patent 8in. enclosed single 
crank high-speed vertical engine, an illustration of which 
As the Arundel is lighted throughout 
by electricity, 180 lights being installed, the generating 
power for lighting is obtained from one of G. H: Holmes 
and Co.’s “ Castle”? dynamos, wound for an output of 
100 volts, 150 ampéres, at a speed of 500 revolutions a 
minute. This dynamo is coupled direct to one of Bum- 
sted and Chandler’s two-crank 8in.-cylinder high-speed 
enclosed engines, fitted with sensitive governor and speed 
adjustment, as shown in illustration in Fig. 2. 

The capstan windlass fitted to the Arundel by Napier 
Brothers is one of their standard type, with a pair of 
vertical engines working an overhead horizontal shaft 
geared—through bevel and worm gear—to the windlass 
axle. The cable wheels, fitted with self-holding brakes, 
are independent of each other, so that one cable can be 
hove while the other is veered, or both hove together, 
| or veered together as required. The capstan is fitted on 
the forecastle right over the windlass, and worked by the 
same engines, a quick purchase being provided for use 
when casting off the mooring lines, so as to pull them up 
rapidly when drifting astern, and so prevent their 
entanglement with the propeller. This purchase is also 
connected to the capstan gear by a clutch, that it may 
be instantly coupled the moment the strain is off the 
rope and hove in at a very high speed. A steam warp- 
ing capstan is also fitted aft, together with a special 
hand-purchase one. 

In addition to the appliances for working the ship into 
harbour or at anchor in the open, life-saving appliances 
are provided on board up to the full requirements of the 























Fig. 2—ELECTRIC LIGHTING PLANT, R.M.S. ARUNDEL 


ders are steam jacketed, but all are fitted with cast | 


iron working liners, The high and intermediate-pressure 
cylinders have piston steam distribution valves, while the 


as to pressure of steam in boilers, air pressure in stoke- 


| holds, and speed of engines—obtain, which they do 


| Board of Trade, and consist of four lifeboats fitted with 
the De Vos patent turning gear for rapidly swinging 


low-pressure cylinders are fitted with ordinary double- | on an ordinary passage between Newhaven and Dieppe, | the boats outboard. 
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From the foregoing brief description of the latest of | 
le adntirably-appointed steamers provided for the | 
transit of the continental traveller across the silver | 
streak dividing England from France, he will note that 
lie is living at a time when express trains which leave 
London twice daily willin about eighty-five minutes convey 
him to the harbour of Newhaven, where he can step on 
board the Arundel, Sussex, or other boat, and in a little 
over three hours be landed at the quay at Dieppe, 
where, if he wishes to prolong his journey, he will find a 
train waiting for him for Rouen or Paris. Since, to meet the 
requirements of the traveller from England to either of these | 





in the last ten years, the number of passengers now | the river bank in front of the main entrance to the 
carried being over 185,000, as compared with 97,000 in shops. 

1890. The Arundel has established a “record” for the As in the case of our notice of the steamers owned by 
run from Dieppe to Newhaven, she having made | the South-Eastern and Chatham Railway Company 
the passage between these places in three hours, the | employed in the cross-Channel passenger service between 
average revolutions of her engines on this run per minute | Dover and Calais, we give below in tabulated form foy 
being 196 port, 197 starboard, and the air pressure in | easy reference similar interesting particulars of the fleet 
stokeholds equal to ,%in. of water; the previous record | of steamers now engaged on the Newhaven-Dieppe route, 
being held by one of the French-built vessels belonging | owned conjointly by the London, Brighton, and South 





to the same service. 
To keep its vessels in thorough sea-going order, and 
to be ready for any emergency or other repairs to their 


| Coast, and Western of France railway companies. 
The “time ” occupied in crossing—given in the table— 
from Newhaven to Dieppe, or vice versd, is the average of 


places, the French railway company,working in concert with | propelling or other machinery, the Brighton Company in | that taken in covering the distance under ordinary condi. 


the London and Brighten, has built at Dieppe a spacious 
railway station on the landing quay of the cross-Channel | 


1882 opened in Newhaven, about a mile from the harbour 
mouth, large and commodious repairing shops, to which 


tions of sea and weather ; and the “number ” of passengers 
each boat is noted as carrying is that permitted by the 


steamers, fitted with a restaurant and all the latest con- | constant additions in the shape of modern tools have | Board of Trade in respect of deck room and cabin 


veniences. 


The passenger traffic has nearly doubled | been made, a pair of 80-ton sheers being erected on | accommodation provided. 


Passenger Steamers of the London, Brighton, and South Coast and Western of France Railway Companies in Use on the Newhaven-Dieppe Route, 1902, 


(ENGLISH VESSELS.) 
































} | Work- | Time Pas- 
Ship’s name. Built. Builders, Where built. | Length. | Beam. | Depth. Type of engines. | I.H.P. Boilers. ing | crossing |sengers) Type of steamer, 
BB cease txcetaanes3 ssc SN 
weak : . ral way | hrs. min. | ; : 
Arundel ... 1900 W. Denny and Bros. Dumbarton | 269-1 34-1 14-1 | Four-cylinder triple-expansion | 5500 | Cylindrical 160 | 3 12 930 | Steel twin-screw 
Sussex 1896 5 269-0 | 34-1 | 14.0 5000 oo | 3 19 | 923 | ,, 
Paris 1888 Fairtield Company Govan 250-6 29-1 14-0 Compound diagonal 3500 110 3 52 500 | Steel paddle 
Rouen 1888 250°6 29-1 14-0 3500 110 3.57 500 oe 
Brittany .. 1882 John Elder and Co, 231-0 27-7 10-6 Compound 2700 110 -s 450 ’ 
Normandy 1882 ‘ 231-0 27-7 10-6 2700 110 4 8 450 | 
| | 
FRENCH VESSELS.) 
France 1899 Forges et Chantiers Havre 264-0 29+5 15-1 | Three-cylinder triple-expansion 5000 Belleville 284 3 16 750 = Steel win-screw 
Manche . 1897 269-0 29-5 15-1 - | 5115 242, 3 12 | 750 
Tamise 1893 ” 269-0 29-5 15-1 ‘i 4500 242 | 3 24 | 750 
Beine 1891 268-9 2-7 | 15-6 4000 140 «3 (44 -| 700 


Notr.—The ‘length ” of ship given is the length between perpendiculars, and the ‘‘ depth” that to main deck. The I.H.P. is the maximum power the engines are capable of developing. 





The shipbuilders are the makers of the engines. 





ENGINEERING INDUSTRY. 


Last November representatives of the leading firms 
connected with the iron industry and machine works of 
Southern Russia met in Congress at Kharkoff to deliberate 
upon their present condition and the outlook. There was 
great reason to conclude that the Congress contemplated 
invoking State aid in some form or other. However, M. 
Witte, the astute Minister of Finance, sent a telegram 
to the Congress, and therein, among other things, he drew 
attention to a fact which has been only too clearly 
apparent for some time past to the observer of Russian 
methods. M. Witte referred to the curious fact that 
while there is always a considerable importation of 
foreign-made machines into Russia, yet at the same time 
the Russian makers complain of lack of business, coupled 
with a difficulty in finding markets for their productions. 
At the moment the Congress felt unable to explain 
adequately this contradictory state of affairs. This 
inability may be excused in some measure by the fact 
that the condition of the machine industry had not been 
inquired into previously at the yearly Congress of these 
industrial experts. However, the Extraordinary Congress, 
which was opened recently at Kharkoff, was to make a 
special feature of atoning for past omissions in this 
respect. Not only are the South Russian works repre- 
sented at this Congress, but there are representatives 
from the machine works in other parts of Russia. It is 
therefore to be expected that enough material will be avail- 
able for arriving at the truth with regard to the present con- 
dition, and the needs of this important branch of industry. 
However, M. Stekolshchikoff, an engineer of some stand- 
ing, has issued recently a report which contains some 
plain speaking and home-thrusts that serve to illustrate 
the real value of the endless complaints poured forth by 
the “ distressed’ Russian machine makers. M. Stekolsh- 
chikotf reproaches his fellow-countrymen on many points, 
but principally on the fact that the Russian machine | 
makers have, as a,rule, persisted in, adapting their works | 
to and: confining their activity to orders received from | 
the State and: private, railways, while in their indolence 
they either did not or would not see that in their very 
midst there were springing up new and increasing needs, 
which, although they could have been supplied by 
Russian firms, must now be supplied exclusively by the 
foreigner. Still, the Russian makers content themselves 
with complaining about the falling off in orders from the 
State, while the Empire is importing engines and 
machines of all kinds from abroad. To make matters 
worse, SO many works were opened to secure the State 
orders that the supply exceeded the demand; thus, if 
the State carried railway construction to an abnormal 
point, it could not give sufficient orders to justify the | 
existence of all these works. 

But M. Stekolshchikoff comes to the aid of the Russian | 
machine industry by drawing attention to the needs | 
which it might attempt to supply. The growth of house 
construction in the towns has led to a great increase in 
brickyards, and the requisite machinery is imported 
almost exclusively from abroad. The same holds good 
also with regard to the increasing cement works, which 
are fitted out entirely by German firms. Again, a new 
branch of industry has made powerful strides of late at | 
Tashkend, in Central Asia. This is the cleansing and | 
pressing of cotton, and in addition ta the special 


RUSSIA’S 








seventh of the land surface of the globé. 


machinery required therefor, there is a great need of | the public for that body to be given plenary powers in 


engines and boilers. Nevertheless, not one single Russian | 
machine maker has deemed it to be worth his while to | 


send out to Tashkend a representative for the purpose of 
finding out just what kinds of machines are required 
there by the cotton growers. Then there is the ever- 
increasing development in the exploitation of the peat 
beds; this new branch offers asplendid market for portable 
engines, presses, and elevators. Here again the necessary 
implements and machines are supplied exclusively by 
the enterprising agents of foreign makers. 
although gas and petroleum motors are coming more and 


more into use in Russia, no Russian firm turns out this | 
useful class of machine, and not one single Russian | 


works has turned its attention to the question of the 
utilisation of furnace gases, although this question has 
assumed such prominence of late. 

These facts form a heavy indictment that cannot be 
refuted, and the instances of lack of enterprise on the 
part of Russian machine makers could be increased in 
many directions. The Russian maker has had every- 
thing in his favour; he has wealth of ore and a good supply 
of the necessary fuel; he has had cheap labour; he has had 
for years the aid and counsel of well-equipped foreign 


‘Managers and overseers; he has basked in the specious 


allurements of State protection, which aimed at securing 
for him the markets in an empire which comprises one- 
With all these 
advantages the Russian machine makers are compelled 
to close their works, and the State is asked to go to their 
aid in the guise of a deus ex machina, 








THE COST OF THE LONDON TRAMWAY 
CONDUIT SYSTEM. 
( From a Corre sponte nt.) 


Tue chairman of the North Metropolitan Tramways 
Company reminded the shareholders at the half-yearly 
meeting, held a few days ago, of the notice served upon 
it by the London County Council of intention to put into | 
force the clauses contained in the company’s lease relat- | 
ing to the conversion of the lines to electric traction. In | 
making this announcement, Mr. G. Richardson remarked 
that the idea of the County Council—which, on acquiring 
the company’s undertaking a few years ago, leased the 
purchased lines to the former owner for a period of years 
—is to introduce the conduit system; and he proceeded 
to suggest that it would be far preferable for the over- 
head trolley method to be installed on the North London 
Tramways, as the expenditure and period of reconstruc- 
tion would be about half of those incidental to the conduit 
system. There is a large section of the community which 
will share the regret that there is no immediate hope of 
the introduction of the overhead trolley method in the 
suburban districts of the metropolis, but it is only fair to 
say that, although opposed to aérial wires in the past, 
the County Council would not be indisposed to adopt 
them on its own account in some localities at the present 
time, provided that it had a free hand to act in the 
matter. Such liberty of action has, however, been denied 
it, although in making this statement it must not be inferred 
that I consider it would be in the general interest of 

















Finally, | 


regard to tramways. The position may be summarised by 
remarking that the County Council has obtained powers 
to reconstruct the tramways according to the conduit, 
the surface contact, or the overhead trolley systeim, but 
Parliament has made it a condition that the last-men 
tioned method shall only be instituted with the consent 
of the local authority—that is, the borough council—and 
that whatever system is proposed shall be submitted for 
the consideration of the borough councils concerned 
which have the right of being heard before the Board of 
Trade in case of objections being raised, and the final 
settlement of the question rests with the Board. This 
being the case, what expectations can be entertained of 
an early introduction of the overhead trolley system in 
any part of the metropolis in face of the general opposi- 
tion to aérial wires on the part of the borough councils, 
the members of which continue the policy of the former 
vestries and boards of works on. which they, in the 
majority of cases, also appeared as the representatives of 
the people? If the chairman of the North Metropolitan 
Tramways Company and his friends were able to bring 
sufficient influence to bear upon the borough councils 
through whose districts the leaséd lines are operated as 
to induce them to entertain favourably any proposals for 
the establishment of the overhead trolley instead of the 
conduit system, there is little doubt that the County 
Council would be prepared to proceed with the work in 
some of the localities which are traversed by the existing 
cars. But if the consent of these authorities cannot be 
obtained, no useful purpose would be served by further 
considering the possibilities of the overhead method at 
the present juncture. 

As far as the conduit system is concerned, the questiom 
of its cost of installation and equipment has assumed 
considerable importance in view of the fact that the 
approximate forecast made in 1899 has been largely 
exceeded in the case of the tenders which were recently 
accepted for the reconstruction of the three lines leading 


| to Tooting. In a report obtained from Professor Kennedy 


in that year it was estimated that the cost of conversion 
would amount to £15,000 per mile of single track, includ- 
ing the provision of cars and the machinery and gene- 
rating plant to work them on the basis of 23 cars for 
each mile of single track, whereas the cost of the Tooting 
lines, according to the accepted tenders, is officially stated 
to work out at £17,670 per mile. It is unfortunate that 
the original figures were founded upon a calculation of 
only 24 cars per mile, because it has led to some muis- 
apprehension. When it is considered that there were 
and are in operation eight cars per mile of single track 
on the southern tramways owned and worked by the 
County Council, and that the consulting engineer was 
permitted to base his estimates upon only about one- 
third of that number, it is apparent that a serious 
mistake has been made; and the conclusion seems to 
suggest itself that at the time of his services being 
requisitioned, the County Council did not inform the 
consulting engineer that the ratio between cars and 
mileage was as 8 to 1, even with the existing horse cars. 
Or was the Highways Committee afraid that if the 
estimated expenditure for an eight or ten-car per mile 
service was made known, a majority of the Council 
would have declined to vote the large outlay which it has 
now become manifest must be incurred for the installation 
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of the conduitsystem? It isinany case certain that if such 
an intimation had been given, an error of that kind could 
not possibly have occurred. _ Professor Kennedy has, 
however, made a statement which can be fully accepted 
in explanation of the tenders for the Tooting lines 
showing an expenditure of £17,670 per mile, as compared 
with the original estimate of £15,000, on the basis of the 
yovision of 24 cars per mile. In the first place, he 
states that the Tooting tramways form some of the most 
expensive to construct in London ; secondly, that his 
estimate applied to the conversion of the whole of the 
existing tramways in the metropolis—that is, to 200 miles 
of track; thirdly, that whilst the first or experimental 
lines might be expected to cost more than £15,000 per 
mile, other sections might be constructed at a lower 
cost; and fourthly, that he anticipated the overhead 
trolley system would be permitted in some parts of 
London. As to the outlay on the Tooting tramways, it 
may be mentioned that the British Westinghouse Com- 
pany some time ago offered to install its type of conduit 
for from £12,500 to £13,000 per mile; but, in addition to 
this, the important stipulation was made that the com- 
pany should be secured against extraordinary or unfore- 
seen circumstances which might arise in the execution of 
the works. It is not quite clear what ratio of cars to 
inileage was included in this offer, but it is probable that 
it was the same as that of the consulting engineer; and 
the difference between the latter's estimate and the 
company's proposal would appear to be explained by the 
guarantee desired in relation to the unknown expenditure 
likely to be ineurred in the disturbance of pipes and 
sewers. In fact, no one knows at the present time the 
extent of the outlay which this particular item may 
necessitate, and the contractors for the roadwork may or 
may not make a profit on the job. 

The question of extending the conduit system on the 
County Council tramways in South London, of which 
you published details on December 6th last, has now 
been settled by a decision to proceed with the work of 
converting 19} miles of single track. The estimated cost 
amounts to £644,350, of which £68,000 is for new build- 
ings and bridge construction, and £576,350 for recon- 
struction of the lines and the provision of machinery, 
generating plant, and rolling stock. As there are already 
eight cars to the mile throughout this section, and addi- 
tional traffic is expected by the substitution of electric 
traction, these estimates have been founded upon a 
service of ten cars to the mile, and they also make pro- 
vision for the installation of more generating plant and 
car sheds than will actually be required for the 19} miles 
of track. On this basis, and without taking into con- 
sideration the large expenditure which has yet to be 
sanctioned for the erection of the main power station at 
Greenwich, the cost of construction and starting the 
conduit system on this particular section works out at 
the formidable figure of £33,472 per mile of single track 
fully equipped. It is not suggested that this large expen- 
diture is not justified under the circumstances, and one can 
only hope that the sanguine anticipations entertained by the 
County Council will be fulfilled in the sense that after meet- 
ing working expenses, interest,and repayment of capital, 
which are estimated to amount to the equivalent of 6d. 
per mile, the anticipated receipts of 1s. per mile will 
leave a profit of 6d., apart from any increase in the exist- 
ing traffic. Being the surface tramway authority under 
the Tramways Act, 1870, and having taken advantage of 
the powers of purchase thereby conferred upon it, the 
County Council is bound to push forward with all possible 
speed the work of effecting such improvements in the 
means of transport in the metropolis as will meet the 
requirements of the present day. It is going rather 
far to suggest, as one of the members of the Council 
recently remarked when this extension scheme was under 
consideration, that a further delay of three vears in order 
to ascertain the working results of the Tooting lines 
would cause the horse cars to be run off the streets in 
view of the extension of underground electric railways 
and improvements in motor cars and motor omnibuses. 
But the fact should not be overlooked, that if the offer 
made by a syndicate several years ago had been accepted, 
the whole of the London tramways would ere the present 
time have been electrically equipped on the conduit 
system. The introduction of the overhead trolley system 
in some of the suburbs may possibly be effected in the 
future, but if this method applied to London as a whole 
the cost of installation would be greater than in other 
places, because of the necessity that would arise of using 
insulated returns over a large portion of the network in 
order to meet the requirements of the authorities of 
Greenwich Observatory and others. 








NOTABLE SHIPBUILDING ABROAD. 





TeN years ago there were only two vessels of over 
10,000 tons gross all over the world. There are now no 
fewer than 63 vessels afloat of this tonnage and above, 
while at the end of November last, we have it on the 
authority of the President of the Board of Trade, there 
were as many as 64 such vessels on the stocks or on 
order—warships, of course, included. Warships apart, 
there are twenty of these vessels on hand in British yards, 
four in Germany, and fourteen in the United States. 
Some particulars regarding the work of this description 
now proceeding in shipyards abroad may be of interest, 


and will fittingly supplement our recent articles on ship- | 


building and marine engineering during 1901. 

While the output of shipping tonnage in America 
during 1901 marked a substantial advance on previous 
records, the tonnage “launched” did not fully measure 
the extent of the work accomplished. So far as the sea- 
board yards were concerned, the returns for the last six 
months of the year showed a marked falling off from 
those of the first six months. This was due to the work 
proceeding on a number of remarkably Jarge merchant 


vessels—not to speak of naval ships—whose construction 
to the launching stage means time at least. Hitherto 
the Americans have not attempted to construct a steamer 
larger than any running under the flag of Britain or of 
Germany. Until last year the largest American-built 
vessels were the St. Louis and the St. Paul, each of about 
11,550 tons gross, as compared with the 12,950 tons of 
the Campania and Lucania, the 17,250 of the Oceanic, or 
the 16,000 tons of the Deutschland. Last year the 
output included three steamers of the largest size: 
the Kroonland of 12,000 tons launched by Cramp and 
Sons, and the Korea and Siberia, each of 11,300 tons and 
18,000 indicated horse-power, by the Newport News 
Company. But at the present time work is proceeding on 
two steamers which are designed to have a register 
tonnage of over 21,000—just sufficiently over, in fact, to 
‘go one better” than the 20,904 tons of the Belfast-built 
Celtic. These vessels are on the stocks of the Eastern 
Shipbuilding Company, New London, Connecticut, and 
other two of like size are about to be laid down. They 
are to have a load displacement of 38,000 tons, and to 
have a speed of 14 knots. They are for the Great 
Northern Steamship Company’s Trans-Pacific traffic from 
Seattle to China and Japan. There are as yet no steamers 
of over 10,000 tons crossing the Pacific, either to United 
States or Canadian ports, and the advent of these 21,000- 
tonners will very probably cause the building of other 
leviathans for this traftic. It will no doubt become more 
difficult for steamers which run to China and Japan 
through the Suez Canal to hold their own with these 
mammoth vessels traversing the shorter and cooler route 
from the Far East by way of the Pacific. 

For the Transatlantic service as well, American enter- 
prise and energy are being evinced in the building of two 
twin-screw steamers, each of 13,750 tons, the keels of 
which have now been laid in the yard of the Maryland 
Steel Company, Baltimore. They are for the Atlantic 
Transport Company’s service between New York an’ 
London, and measure 600ft. in length, 65ft. beam, and 
44ft. depth of hold. When completed they will be named 
Maine and Missouri. The same company has under 
construction four cargo steamers, each of about 10,400 
tons. Of 63,915 tons of shipping on hand by the New 
York Shipbuilding Company, Camden, N.J., two steamers 
are of 15,613 tons and 12,000 indicated horse-power ; and 
two of 9758 tons and 5000 indicated horse-power, all for 
New York ownership. The Newport News Company 
having launched two notable merchant steamers last year, 
is now solely engaged with naval! work, which include the 
battleship Missouri of 11,500 tons displacement and 
16,000 indicated horse-power ; the battleship Virginia of 
15,000 tons and 19,000 indicated horse-power; two cruisers, 
the West Virginia and Maryland, each of 13,400 tons and 
23,000 indicated horse-power; the cruiser Charleston of 
9700 tons and 21,000 indicated horse-power; and the 
Monitor Kansas of 3235 tons and 2800 indicated horse- 
power. The Union Ironworks of San Francisco are also 
engaged mostly on naval tonnage, which includes two 
cruisers of 14,000 tons and 22,000 indicated horse-power ; 
and one of 9500 tons and 20,000 indicated horse-power. 
There is, however, one freight steamer on hand of 7400 
tons. 

All.the above references are to shipyards on the sea- 
board. Four of the steamers built on the Great Lakes during 
1901 were intended for service on the seaboard, one of 
which was the Minnietonka of 5270 tons, which, in order 
to pass through the canals, is arranged so that it can be 
cut in two, and afterwards rejoined. It may be noted in 
this connection that the vessels ordered by Americans, 
through Sir Christopher Furness, and now under way in 
North-East Coast yards, are to be built so as to be readily 
cut in two, and navigated through the canals for eventual 
rejoining on the Lakes. 

Germany’s participation in the big shipbuilding of the 
time is as notable as one would expect it to be from the 
importance of its contributions in this line during the past 
few years. The Vulean Company of Stettin has under- 
way, as is generally known, a fast Atlantic liner of 20,000 
tons for the North German Lloyd, to be named Kaiser 
Wilhelm II., which is some 60ft. longer and 4700 tons 
larger than the Kronprinz Wilhelm, the latest addition to 
the fleet of this great company. The new record-breaker 
will have four sets of quadruple-expansion engines—two 
sets to each line of shafting—the total indicated horse- 
power of which is given at 36,000. The Vulcan Com- 
pany has also on hand a steamer of 9000 tons and 7000 
indicated horse-power, one of 8300 tons and 5000 indi- 
cated horse-power, and one of 6700 tons and 4000 indi- 
cated horse-power. The aggregate of the four vessels is 
44,000 tons, and the indicated horse-power 52,000. Blohm 
and Voss, of Hamburg, have on hand six merchant 
steamers aggregating 28,000 tons, and a_ protected 
cruiser for the German Admiralty ; and the neighbouring 
firm of Rechersteig has one steamer of about 5000 tons 
and 2800 indicated horse-power. The Germania Com- 
pany, of Kiel, has on hand two battleships of 9000 tons 
and 16,000 indicated horse-power and another of 8375 
tons and 15,000 indicated horse-power, and also six 
torpedo boats, each of 390 tons and 5400 indicated 
horse-power, all for the German Navy ; also a cruiser 
for the Russian Navy of 4700 tons and the large 
indicated horse-power of 19,000. J.C. Techlenborg, of 
Bremerhaven, has in hand two steamers of over 8000 
tons each and 5000 indicated horse-power, as well as an 
exceptionally noteworthy item in the shape of a sailing 
ship of not less than 5200 tons. This will be the largest 
sailing ship in the world; in this respect superseding 
| the Potosi built by this firm for the same owners a few 
} years ago. I. Schichau, of Danzig, has on hand two 
| twin-screw steamers, each of 8500 tons and 5000indicated 
| horse-power, and a battleship of 7500 tons and 16,000 
| indicated horse-power. The Howaldtewerke, of Kiel, have 
| in hand, to Russian account, a transport steamer of 7500 
‘tons and 12,000 indicated horse-power; a composite sail- 
ing ship of 4570 tons, and a steamer of 5000 tons and 2200 
indicated horse-power to foreign account. The Flensburg 
' Shipbuilding Company has five steamers on hand rang- 








ing in tonnage from 4900 to 5700, and aggregating 26,000 
tons and 14,000 indicated horse-power. The Bremer 
Vulkan have on hand seven steamers, making a total of 
29,500 tons. 

The only vessels of extra size being built in Holland 
are a steamer of 4400 tons by Nederlandsche Scheepbouw 
Mattschappij, Amsterdam, and one of 5800 tons by De 
Schelde Shipbuilding and Engineering Company, Flush- 
ing. Denmark’s notable shipbuilding firm, Burmeister 
and Wain, have on hand shipping to the amount of 49,000 
tons. This would appear to be made up of only three 
steamers, giving the high average of 13,300 tons. The 
largest vessel under construction in Austria seems to be 
the Africa of 4400 tons and 4000 indicated horse-power on 
the stocks at the Austrian-Lloyd yard, Trieste. At 
Spezzia in Italy the Cantieri Navalia di Muggiano have 
four vessels on hand each of 4200 tons and 18,000 indi- 
cated horse-power, and the Cantieri Navali Bacinile, 
Sicily, one cargo steamer of 7000 tons. 








SOURCES OF COPPER SUPPLY. 





Upon the issue of the present contest between the 
American copper combination and the Rio Tinto interests 
depends the course of copper prices for some time to 
come. The Amalgamated Copper Company, as the 
reader is probably aware, deliberately forced down prices 
towards the end of last year in order to compel the Tinto 
and the Calumet and Hecla—the two leading indepen- 
dent producers—to agree to its scheme for a regulation 
of the output so as to bring about a more effective con- 
trol of prices. The two interests named were not averse 
to profiting by high prices of copper, but when it came 
to selling their souls, as it were, to a group of speculators 
whose motto is, “‘ Our own pockets; never mind the con- 
sumer,” they not unnaturally hesitated ; and when we 
say that it is the Rothschilds who control the Rio Tinto, 
it will be understood that the contest in progress is a 
sharp one. The idea of thes Americans is to secure 
enough Tinto shares to be able to dictate terms; but the 
European side may be trusted to defeat this plan. We 
have been assured by several more or less irresponsible 
people that an agreement has been arrived at; but we 
prefer to await definite information. The recent recovery 
in the metal is traceable, not to any agreement, but to 
the enormous volume of trade buying induced by the fall 
to £45 per ton. Should the aspirations of the Amalga- 
mated Copper Company be fulfilled, the price will be put 
up to £60 or £65 per ton, and kept there until the in- 
crease of production from the minor sources grows large 
enough to neutralise the control. That would be some 
years, but the increase on the part of the smaller mines 
has been very marked, and an encouraging feature is the 
evidences which are constantly coming along of activity 
in the development of copper properties in many parts of 
the world hitherto regarded as of little account. 

America may remain the leading copper producer ; but 
if production grows elsewhere and American require- 
ments continue to expand, that country can hardly be of 
such importance as it has been hitherto in relation to 
European needs. Out of 230,508 tons of copper brought 
to Europe in the twelve months to January 31st, 97,332 
tons were sent from the United States, leaving 133,176 
tons for Spain and Portugal, Chili, Australia, and all 
others, as compared with 119,132 tons from these sources 
in 1900-1, 99,946 tons in 1898-9, and 77,674 tons in 
1896-7. In other words, the contributions of countries 
other than America thas increased by a round 80 per 
cent. in five years. Only afew more years are needed, 
at this rate of progression, to release Europe from the 
thraldom of the United States. 

With the exception of the Tinto and other mines of the 
Peninsula, the supplies from all sources show a sub- 
stantial improvement on the five years. In 1901 we had 
25,000 tons from Australia against 9950 tons in 1896; 
from Chili 30,000 tons against 22,700 tons; from miscel- 
laneous sources 54,000 tons against 31,528 tons. Towards 
the Australian increase Tasmania has contributed most, 
though New South Wales has risen to the emergency and 
is developing its copper ores with energy. Its advance 
would be more rapid were it not for the preference shown 
to gold when capital is going about for mining ventures. 
New South Wales possesses a large area of cupriferous 
formation covering 4,500,000 acres. The largest and most 
important lodes so far worked are situated in the arid 
part of the far west. Cobar has yielded the most copper 
to date. The lode ranges from 6ft. to 100ft. in width, 
and the ore is of a very high percentage. The greatest 
depth so far attained is about 600ft. All the different 
classes of copper ores have been met with in working this 
mine during the last twenty-five years, but sulphides 
form the principal deposits, all the richer and easier 
smelting ores being nearly worked out. The same may 
be said of the Nymagee and the Mount Hope mines, 
situated in the same tract of country as Cobar. In 
Victoria copper has been found in many places—at St. 
Arnaud, Bethanga, on the Thomson River, and in Gipps- 
land, where native copper is found associated with other 
ores of copper in the form of carbonates and pyrites. It also 
occurs in small quantities at Steiglitz, Castelmaine, Ben- 
digo, and other places; but no systematic and sustained 
attempt has been made to develop any of this wealth. 
Low prices put a virtual stop to copper production in 
Queensland, although we are assured that “ ores of sur- 
prising richness are known to exist.” New Zealand also 
has done very little with copper for the same reason; but 
now that the trouble has been removed, and indications 
point to a continuance of remunerative prices, we are 
witnessing a revival. The Canadian output, now close 
upon 10,000 tons, against 4000 tons in 1896, is about 
equally divided between British Columbia and Ontario, 
in which last province it occurs in conjunction with nickel. 
British Columbia is making very striking progress and 
may be expected to make more, Outside the Rossland 
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and Nelson districts, copper ores occur more or less 
abundantly in the Boundary district, on both sides of 
Kootenay Lake, on Coal Hill near Kamloops, in Copper 
Creek north of Kamloops Lake, near Nicola Lake, on 
the east side of Pitt Lake, on the south-west side of 
Vancouver Island, on Texada Island, and at numerous 
points along the coast of the mainland, and elsewhere. 
Mr. W. M. Brewer, of Victoria, B.C., has drawn special 
attention to the deposits on Vancouver Island, and his 
conclusion, based upon scientific examination in loco, is 
that “the western portion of the island presents features 
of great promise so far as copper deposits are concerned.” 
The native copper, which has been so extensively and 
profitably worked on the Michigan shore of Lake Superior 
exists also “in large quantities” on the Canadian side, 
and its more complete exploitation might be undertaken 
by the Dominion authorities. The ore has been found 
also in Quebec and the other Eastern provinces, and New- 
foundland has recently reported further discoveries, 
which promise to supplement those of Tilt Cove to a 
material extent. 

It was said above that the indications point to a main- 
tenance of remunerative prices for copper. We ignore 
the possible agreement for which the Amalgamated 
Company is working, but it seems extremely probable 
that the very heavy demand for the metal will prevent 
any serious decline in the quotation, notwithstanding 
that supplies are increasing. There is no room for £70 
per ton, but at about £55 there is a good profit for the 
producer and no hardship for the consumer. In these 
circumstances, there is not likely to be any slackening of 
activity in Chili and Peru. In Chili, we learn on consular 
authority that there has been a revival all over the 
republic. A large number of mines has been re-started ; 
new companies have been formed, more scientific and 
economical methods of working are being introduced, and 
efforts are being made to provide cheaper transport. 
The local workshops of British firms are turning out 
mining machinery of a very high class, and important 
experiments are being made with electric drills, which, it 


is hoped, will enable copper to be worked which has | 


hitherto been unworkable. With economical working 
and better machinery, costs can be so reduced as to 
enable profits to be earned where, in the past, losses 
compelled the mines to be shut down. A number of 


copper mines have been opened in the district of Arica, | 


but the railway from Arica to Tacna must be extended 
towards the Bolivian frontier before the most economical 
results can be obtained. It is pretty generally recognised 
that the cupriferous and other mineral resources of this 
country are equal to an enormous enhancement of the 
present annual yield. The 
searcely more than scratched. The deepest working is 
at Copiapo, where operations have been pushed to about 


2700ft., compared with more than twice as much for | 
But the depth of the | 


some of the Lake Superior mines. 
Copiapo workings is quite exceptional, 300ft. or 400ft. 
being the general limit; while experience in Chili has 
shown that the greater the depth the better are the 
results. Nearly all the copper now obtained comes from 
the coast range, and within 30 or 40 miles from the sea, 
and a round two-thirds of the total is derived from the 
three great mineral districts of Tamaya, Carrizal, and 
Chanaral. 
partly by reason of the drawbacks to mining at high alti- 
tudes, where for half the year the land is snow-covered, 
and where at all times work is impeded by difficulty of 
breathing, and partly by reason of the heavy freights to 
the coast. Thanks to the Cerro de Pasco, Peru is taking 
a prominent place among copper producers. 
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PROFESSIONAL treatises of the comprehensive scope, and 
embracing the number and variety of subjects of the 
present volume, must partake to some extent of an 
encyclopedic character. A]l the more important branches 
of civil engineering, as the epithet is usually understood, 
are ably and lucidly discussed, and in a thoroughly 
practical manner. The author has carefully steered clear 
of the rather common and mischievous tendency dis- 
played by some writers to assign the greater portion of 
their space to purely theoretical principles, problems, and 
disquisitions. It, therefore, often happens that much 
equally and possibly more important matter is either 
altogether excluded or dismissed with a brief perfunctory 
notice. In the book before us equations and formule 
appear but rarely, and when unavoidably introduced are 
simple and easy of application. The intention is to bring 
home to the mind of the reader the necessity of a thorough 
knowledge and accurate appreciation of those indispens- 
able and fundamental principles, with their accompanying 
practical facts, which constitute the foundation of all the 
branches of the profession. 
that, while generally concurring in the remarks put 
forward respecting the scientific requirements of civil 
engineers, we lay stress upon the condition that the 
theoretical and scientific training should either precede 
or accompany the actual course of practical instruction, 
whether in the field, the office, or the workshop. 

The first of the five parts into which the treatise is 
divided, includes the materials employed in construction, 
preliminary arrangements for carrying out works, founda- 
tions, piers of bridges, and roads and street paving. 
There appears to be no mention made, when dealing with 
concrete, of armoured or reinforced concrete. Except for 


fire-proof floors and smal! culverts, this system of con- 
struction has not been hitherto adopted by English 
engineers, 


At the same time it has been extensively used 


land has, in effect, been | 


The Cordillera of the Andes contributes little, | 


It may be observed here | 





| for bridge building and other purposes on a fair scale of 
magnitude with considerable success abroad. In the 
United States two bridges were erected last year in one 
of the new American possessions—the island of Porto 
Rico—with central spans of 100ft. This dimension has 
been exceeded in similar structures in Switzerland, Ger- 
many, and in the other continental countries. It is 
stated, in alluding to the standard maximum working 
stresses allowed by the Board of Trade upon metal struc- 
tures, that the limit for steel is 6} tons per square inch. 
This, it should be mentioned, is the ordinary stress per- 
mitted. In the case of the great Forth Bridge this limit 
was extended to 7} tons per same unit of area for some 
members of that structure. Other instances could be 
quoted in which the officials of the Board of Trade have, 
under certain conditions, allowed a departure from their 
prescribod standing orders. The preliminary arrange- 
ments necessary in this country for carrying out large 
public works, from the initial parliamentary plans and 
sections to the finished contract drawings and specifica- 
tions, which are familiar to all civil engineers, and need 
no further mention, are described in Chapter III. Our 
experience does not endorse that of Mr. Vernon-Harcourt, 
who states that “ probably the best work is accomplished, 
when entrusted to a competent executive engineer, with- 
out the intervention of a contractor.” The other name 
for this modern régime is that of ‘departmental work,” 
which is greatly disliked by the professional departmental 
staff and those in subordinate positions executing its 
commands. Among abundant recent examples of con- 


Bridges, the magnificent dam at Assouan, the Blackwall 
Tunnel, and the Great Central Railway, all splendid 
engineering undertakings, accomplished by our great 


in earlier days. 
Council will furnish our readers with full particulars 
respecting the results attending the execution of engi- 
neering works without the intervention of a contractor. 
When treating of the laying out and formation of rail- 
ways, it is stated that “the setting out of the curves is 
best effected’ by what is known as the method of tan- 
gential angles. This accurate and elegant mode of tracing 
curves was introduced by the late Professor Rankine, and 





the line of the Dublin and Drogheda Railway. As a 


method which is the best adapted for-the conditions of 
each particular case. In rough ground, and uncleared 


although it is not always necessary to run the tangents to 
their point of intersection. English engineers measure 
their curves by their radii, and our American confréres by 
the number of degrees contained in their unit chords. 


curve is equal to 5729°57ft., and that the tangential angle 
or deflection for chords of 100ft. in length, for a curve of 
1 deg., is thirty minutes. There is no doubt that the 
adoption of steep gradients and sharp curves has enabled 
heavy works to be minimised in the construction of com- 
| paratively modern railways. It is well observed that 
owing to these advantages, it has been possible to carry 
a railway from Bombay over the Ghats, and across India 
| to Caleutta, with only one or two very short tunnels. 
| Again, the Canadian Pacific line traverses the Rockies and 
| the Selkirks, and through the Albert, Fraser, and other 
| canons, with a less length of tunnelling than is to be found 


on most of the mainlinesin England. The extensive use 
made in the western lines in North America of timber 
trestle viaducts, instead of massing up lofty embankments, 
has no doubt materially contributed toa reduction in the 
cost of these undertakings. 

The next four chapters in Part II. are devoted to the 
subject of bridges, which the author classes under five 
heads, or types, comprising the arched, suspension, 
girder, continuous girder, and cantilever structures. 
Among these are included some which almost belong to 
another class, consisting of movable bridges, such as 
the bascule, traversing, and lifting examples. The 
general principles, forms, and mode of construction 
of each of these types, are successively considered, 
and some notable instances of bridges of 
span belonging to each class are briefly described 
and illustrated. It is not quite correct to state that in 
arched bridges all the parts are in compression, and in 
suspension bridges all the parts are in tension. Stresses 
|of an opposite character do occur in some portions 
of them. Among masonry arched bridges of large 


Chester, in the year 1832, is quoted, with its span of 
200ft.; and also that of the Lavaur, across the Agéut, 
of 202ft. span. 





The largest stone arch in America, over 


other example. 
on the Washington 


Cabin John Creek, 


over the river Pruth, in the eastern part of Austria, can 
boast of a stretch of 213ft. Both of these, large as they 
are, have been exceeded by the great stone arch now in 
course of construction over the valley of the Petrusse, 


record, when completed, with a span of 275ft.* 


It may be pointed out that both these | 
are surpassed, in similar dimensions, by more than one | 





tractor’s work may be quoted the Forth and Tower | 


English contractors, worthy descendants of their pre- | 
aecessors who built not only our own main lines of rail- | 
ways, but the great majority of those throughout Europe | 
Recent meetings of the London County | 


is said to have been first employed by him in laying out | 


matter of field practice, a curve is best set out by that | 


countries abroad, Rankine’s method is seldom applicable, | 


The relation between them is that the radius of a 1 deg. | 


large | 


span, the old Grosvenor Bridge, erected over the Dee, at | 


aqueduct, | 


has a span of 220ft., and the Jaremse railway bridge, | 

| list of text-books, including the special subjects for June, 1902, 
}and January and June, 1903. 
| square, Holborn. 


in the Grand Duchy of Luxembourg, which will hold the | 


. : | 
Passing on to metal arched bridges of large span 


there is no cast iron bridge existing surpassing in span 
the 240 clear feet of Rennie’s design at Southwark. It 
is not probable that there ever will be. For steel arches 
the record is the Clifton example at the Niagara 
Falls, with its unprecedented opening of 840ft. Struc- 
| tures of this type possess the great advantage of being 
| readily built out from the abutments without the aid of 
| scaffolding or false work of any kind, until each semi- 
|arch is met and counterbalanced by its neighbour. In 
| particular instances, in which it is necessary to carry a 
railway or roadway at a considerable altitude over ¢ 
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deep ravine, or across a wide river with a rapid current, 
the value of the application of this system becomes at 
once apparent. It should be mentioned that this advan- 
tage, although not perhaps to its full extent, belongs 
also to the suspension type. Our own views with respect 
to the manifest unsuitableness of suspension bridges to 
the exigencies of a fast heavy railway traftic are too well 
known to need any comment. In corroboration of them 
Mr. Vernon - Harcourt remarks that suspension 
bridges, in consequence of their lightness and _flexi- 
bility, are not well adapted for the rapid passage 
over them of a heavy moving load, such as a railway 
train. Numerous examples and illustrations of suspension 
bridges of large span, both ancient and modern, are given, 
most of which serve exclusively for road traftic. The 
author observes, perhaps a little naively, respecting a 
bridge of this class, “ that the oscillation due to a passing 
train can be rendered immaterial if the precaution be 
taken of making the train traverse the bridge at a slow 
speed.” In this country, at any rate, it is hopeless to 
expect that so accommodating a proviso could be guaran- 
teed. The whole subject of the applicability of the 
suspension principle to heavy railways is fairly and impar- 
tially summed up, and the concluding remarks deserve 
perusal. The Brooklyn Bridge of 1600ft. clear span holds 
the record for this type of structure. 

The different descriptions of girders—tubular, box, 
plate, and also of the open web type—including the 
Warren, lattice, and the many modern forms of trusses 
for which we are indebted to American engineers, are 
next treated of. The greatest span of any of these bridges 
| is stated not to exceed 550ft. As examples of the cantilever 
type are quoted the Kentucky River Bridge, the Sukur, the 
Hugli Jubilee, the Memphis, the Poughkeepsie, and, last, 
though not least, the Forth Bridge. The comparison 
between the continuous and the cantilever systems is 
| wound up by stating that the former is the most suitable 
for small or moderate spans, whereas the latter is best 
adapted for spans of excessive dimensions. A point to 
be noticed in this portion of the text is that any settle- 
ment in the piers is fatal to the continuous girder, but 
unless of immoderate extent does not appreciably affect 
a cantilever design. The types of movable bridges are 
four, and include swing, traversing, bascule, and lift 
bridges. A floating bridge no doubt belongs to this class 
| of structures, since part of the central !ength can be 
| moved or detached whenever it is required to afford a 
| clear passage to any craft navigating the river. Owing 

to the special features of their construction the spans of 
all the movable types are comparatively small. A 
notable exception is mentioned by the author. It is of 
a form frequently adopted for swing bridges at an earlier 
| period, and consists of a pair of counterbalanced halves 
turning round on pivots on the abutments and meeting 
in the centre of the span. This structure was erected 
over thirty years ago across the river Penfeld, at Brest, 
and has a clear opening of 350ft., which entitles it to the 
record for movable bridges. 

The more modern and more economical form of swing 
| bridges, for the extent of waterway provided, is where the 
channel is divided into two equal openings by a central 
pier. As a rule the openings are not equal, and one arm, 
| or the tail end, is shorter than the other, and counter- 
| poised by abalance weight. Inthe Hawarden Bridge, which 
| has a navigable waterway of 140ft., the weight of the tail 
| end exceeds that of the swinging arm by nine tons. The 
Kansas City Bridge swings over two channels of 160ft. 
|inspan each. A similar design over the Raritan, built by 
| the Keystone Bridge Company, affords a couple of pas- 
| sages of 216ft. each, but this dimension is slightly sur- 
passed by that of another example. It is that 
of a swing bridge spanning the Thames River at New 
London, with a pair of navigable channels, each 228ft. in 
width. Bridges of this description are built with both 
plate and open-web girders. So Jong as the economical 
length of the former is not exceeded, it can be used with 
equal, and perhaps with greater, advantage than the other. 
Asan example of the bascule system, the Tower Bridge has 
no rival, as its biggest brother, established at Rotterdam, 
-annot stretch farther than SOft. We must reserve for 
another opportunity the consideration of the remainder 
of the contents of this volume. 
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THE INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION 
oF StupDENTs.—The fifth general meeting of session 1901-02 of this 
body was held in the Institution-rooms, Bath-street, Glasgow, on 
the 10th inst., the president, Mr. C. C. Lindsay, M. Inst. C.E., in 
the chair, when Mr. Andrew Home Morton, Assoc. M. Inst. C.E., 
read a paper on the ‘‘General Arrangement of Power Stations.” 
He first enumerated the various stations and plants which come 
under the general term ‘ Power Station,” and then discussed the 
considerations which tend to fix their situation ; dealing chiefly with 
steam-driven stations—the main components—boilers, main and 
auxiliary machinery being treated of chiefly with regard to their 
influence on the general arrangement of the stations. The method 
of arriving at the initial and ultimate capacity of the various type 

| of power stations, and the sizes of units adopted in modern prac 
| tice were described, and the arrangement of several local and other 
| power stations illustrated by means of lantern slides. 
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SHIP CANALS AND CANAL TRAFFIC. 


\ neporT on the great canals of the world, prepared by 
the United States Treasury Bureau of Statistics, shows the 
commerce, cost, and dimensions of these canals. Ship canals 
connecting great bodies of water, and of sufficient dimensions 
to accommodate the great modern vessels plying upon such 
waters, are ef comparatively recent production and few in 
number. The one great example of works of this character 
which has been a sufticient length of time in existence and 





SIX HORSE-POWER 


-peration to supply satisfactory data as to the cost of main- 
ieaance and operation is the Suez Canal, and for this the 
wailable statistics begin with the year 1870, while its new 
and enlarged dimensions only date from the year 1896. For 
the Sault St. Marie Canal, connecting Lake Superior with 
Lake Huron, statistics date from 1855, though for the canal 
in its present form they cover but about four years. Statistics 
of the Canadian Welland Canal date from 1867; but for the 
canal in its present enlarged form cover only two years of 
operation. The other great ship canals are of much more 
recent construction, and data regarding their operation there- 
fore cover a comparatively brief term, and in some cases are 
scarcely at present available in detail. 

The artificial waterways which may properly be termed 
ship canals are nine in number, viz.:—(1) The Suez Canal, 
begun in 1859 and completed in 1869 ; (2) the Cronstadt and 
St. Petersburg Canal, begun in 1877 and completed in 1890 ; 
(3) the Corinth Canal, begun in 1884 and completed in 1893 ; 
(4) the Manchester Ship Canal, completed in 1894; (5) the 
Kaiser Wilhelm Canal, connecting the Baltic and North 
Seas, completed in 1895; (6) the Elbe and Trave Canal, 
connecting the North Sea and Baltic, opened in 1900; (7) 
the Welland Canal, connecting Lake Erie with Lake 
Ontario; (8 and 9) the two canals—United States and 
Canadian respectively—connecting Lake Superior with Lake 
Huron. 

The description which is given of each of these great 
waterways shows that the length of the Suez Canal is about 
90 miles; the cost, £20,000,000; the present depth, 31ft. ; 
width at bottom 108ft.; and at the surface 420ft.; and that 
the number of vessels passing through it has grown from 486 
in 1870 to 1494 in 1875, 2026 in 1880, 3389 in 1890, and 
3441 in 1900. The tolls charged are about 8s. 4d. per net 
registered ton. 

The Cronstadt and St. Petersburg Canal, which gives a 
passage way for great vessels to St. Petersburg, is 16 miles 
long, including the deepening of the bay channel, 204ft. in 
depth, and the total cost estimated at £2,000,000. 

The Corinth Canal, which connects the Gulf of Corinth 
with the Gulf of Aegina, is four miles in length, 26}ft. in 
depth, 72ft. wide at the bottom, cost about £1,000,000, and 
reduces the sailing distance about 175 miles. The average 
tolls charged are 9d. per ton and 10d. per passenger. 

The Manchester Ship Canal, which connects Manchester 
with the Mersey River and Liverpool, was opened in 1894. 
Its length is 354 miles, depth 26ft., width at bottom 120ft., 
and at the surface 175ft., and cost £15,000,000. The com- 
merce on the canal shows a growth from 879,204 tons in 
1895 to 1,492,320 tons in 1900. . 

The Kaiser Wilhelm Canal, which connects the Baltic and 
North Sea through Germany, is 61 miles in length, 294ft. in 
depth, 72ft. wide at the bottom, 190ft. wide at the surface, 
and cost about £8,000,000. The number of vessels passing 
through it has increased from 19,960 in 1897 to 29,095 in 
1900, of which number 16,776 were sailing vessels. The ton- 
nage in 1897 was 1,848,458, and in 1900 4,282,094 tons. 
An additional canal connecting the same bodies of water by 
way of the Elbe and Trave rivers was opened in 1900. Its 
length is 41 miles, depth about 10ft., width 75ft., and cost 
£1,200,000. 

The great North Holland Canal, which connects Amster- | 
dam with the sea, cut in 1845, but deepened at a later date, | 
has now a depth of 20ft., a width of 125ft. at the surface. 
The Caledonian Canal, which connects the Atlantic and | 
North Sea through the north of Scotland, is 17ft. in depth, | 
50ft. in width at the bottom, 250 miles long, cost £1,400,000, 
and is at its highest point 94ft. above sea level. The Canal 
du Midi, cut through France from Toulouse on the Garonne 
to Cette on the Mediterranean, a distance of 150 miles, is | 
64ft. deep, 60ft. wide, and 600ft. above sea level at its highest 
point, and has 114 locks ; total cost, £700,000. 

In America the canals connecting the Great Lakes are the | 
principal ship canals, and are three in number—the Welland | 
Canal, originally constructed in 1833, and enlarged in 1871 
and 1900; the Sault St. Marie, or St. Mary’s River Canal, | 
opened in 1855 and enlarged in 1897 ; and the Canadian Canal | 
at St. Mary’s River, opened in 1895. The American and | 
Canadian canals at St. Mary’s Falls are practically identical | 
in line and dimensions, and are used interchangeably by | 
vessels engaged in commerce, as convenience may dictate. | 
The depth of the canals at the St. Mary’s River is sufficient | 
to accommodate vessels drawing 20ft. of water. The American 
Canal was originally constructed by the State of Michigan, 
but subsequently taken charge of by the United States and | 
enlarged ata cost of £430,000. The cost of the Welland Canal 


| was about £6,000,000, largely due to the fact that twenty-five | 


locks are required in surmounting the rise of 327ft.in the 

distance of twenty-seven miles. The number of vessels | 
passing through the canals at St. Mary’s River has greatly | 
increased during the past few years, while the number passing | 
through the Welland Canal has materially decreased; the | 
number passing through the St. Mary’s canals being in 1873, 
2517, and in 1901, 20,041, of which 15,837 passed through the 
United States Canal, and 4204 through the Canadian. The 
number of vessels passing through the Welland Canal has 
decreased from 6425 in 1873 to 2202 in 1899. The marked | 
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contrast between the business of the St. Mary’s Falls and 
Welland canals is largely due to the fact that the freights | 
originating in the Lake Superior district are chiefly discharged 
at Lake Erie ports, and those destined for the Lake Superior 
region are chiefly produced in the section contiguous to Lake 
Erie, the Lake Superior freights being chiefly iron, copper, 
and grain, and the Lake Erie freights for Lake Superior coal 
and manufactures. The business of the St. Mary’s Falls 
canals by far surpasses in volume that of any other canal of 
the world, the freight tonnage of the American and Canadian 
canals combined being, in 1901, 24,626,976 registered tons, 
while the net tonnage of the Suez Canal in 1900 was 
9,378,152 tons, and that of the Kaiser Wilhelm Canal 
4,282,094 tons. 





THE CRYSTAL PALACE MOTOR CAR SHOW. 








ALTHOUGH the names of many prominent motor car manu- 
facturers are missing from the catalogue of the Crystal 
Palace and Motor Traders’ Co-operative Show which is being | 
held at Sydenham, and closes to-morrow—Saturday—visitors | 
will nevertheless find it extremely interesting and thoroughly | 
representative of the development which has been effected in 
the automobile. This remark applies particularly to pleasure 
cars. The heavier vehicles of commerce, such as have been 


Although the present exhibition has been the means 
of introducing several new makers to the _ public, 
generally speaking there is a remarkable similarity 
in design of the carriages on view. One cannot help 
noticing the great stride which has been made in the more 
perfect spplication of sound mechanical principles. The 


| internal combustion engine, its accompanying defects not- 


withstanding, is still without a serious 1ival. Its adapters 


| have learnt a good deal in the short period with which they 


have been endeavouring to overcome the inherent difficulties 
of its adoption for self-propelled carriages, but it is a matter 
for regret that, judging from the present show, they have 
still not been able to utilise the cheaper and safer lamp oils 
of commerce which can be acquired in any village. This is, 
however, probably only a matter of a very short time. It is 


| obvious that motor car builders have at last become alive to 
| the necessity of providing much more powerful motors than 
formerly to overcome the loss due to friction in the necessary 


transmission gear. The carriages exhibited with petrol en- 
gines capable of developing less than 6 horse-power are com- 
paratively few; while, in the majority, motors of from 9 to 
16 horse-power are customary. For motor bicycles, which 
form a preponderating element in the exhibition, engines cap- 
able of giving off from 1} to 2? horse-power are used, but it 
is found that for all reasonable purposes the smaller size of 
engine is capable of supplying all the power that is necessary. 
Of steam carriages there are singularly few, nor does the electric 


| motor appear to meet with much favour. The prices de- 


manded for carriages remain such as to render automobilism 


| a pastime purely for the wealthy. Any price from £250 to 


£1200 is asked for vehicles of from 6 to 16 horse-power. 
In this respect there is one marked exception. The “ Pick ”’ 
Motor Company, Limited, of Stamford, is exhibiting several 
cars in which the makers have endeavoured to combine 
reliability and comparative cheapness with neatness of 
design. These cars are made in sizes varying between 4 and 
10 horse-power, and have one or two features in connection 
with the motor mechanism worthy of notice, as will be seen 
from the accompanying illustrations. The smallest size of 
car is driven by a vertical single-cylinder petrol motor, but the 
larger sizes have a horizontal two-cylinder tandem motor as 
shown below, the working parts of which are easy of access and 


| simple of construction. The timing gear is operated from 


the crank shaft by means of spur wheels clearly seen in the 
illustration of the motor. A single cam on the countershaft 
opens alternately the exhaust valves of the cylinders. 
Electric ignition is used, the contact breaker being also 
provided on the countershaft. Owing to the cylinders being 
arranged tandem fashion only one coil is necessary, thus 
obviating multiplicity of wires. Power is transmitted from 
the motor in front of the car to a countershaft situated 
behind the rear axle, giving the desired long belt drive, in 
this case from 5ft. Gin. to 6ft. The belts can be tightened 
when necessary by stretching gear attached to the frame of 
the car. On the countershaft is a loose pinion gearing with 
a large toothed wheel on the differential box. On the same 
shaft is another loose pinion engaging by means of a chain- 
wheel on the differential box. A clutch working on a feather 
key on the countershaft, and situated midway between the 
two pinions, gives two speeds forward and two speeds reverse, 
according as the clutch is engaged by a lever with the toothed 
pinion or with the chain pinion. This is a simple and 
effective arrangement. To the drum of the differential box 
is attached a powerful brake operated by the foot of the 
driver, and there are also two brakes on the driving wheels. 
Among several other noteworthy exhibits the stands of the 
Motor Power Company, Limited, Regent-street, London, and 
de Dion, Bouton, Limited, are worthy of special notice. 
The former firm shows, besides other cars, several of the well- 
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illustrated in these pages from time to t!m>, are remarkable ; 
chiefly by their absence. This is probably due to two reasons, 
viz., the remarkable pressure mien which the various heavy 
vehicle builders are working to keep pace with the demand ; 
and, secondly, to the fact that exhibitions of this nature do 
not attract likely purchasers. No better building near the 
metropolis could be chosen for an exhibition of motor cars 
than the Crystal Palace. Standing in its own extensive 
grounds, with excellent roads and various gradients, the 
intending purchaser has good opportunities of testing 
the practical qualities of the vehicles, many of which are 
running each day. 





known Napier machines, which compare favourably in all 
respects with their foreign prototypes. They are all high- 
powered machines, the water-cooled petrol motors capable of 
developing variously from 10} to 24 horse-power on the 
brake. The smaller cars have only two vertical cylinders, 
but for the higher powers four cylinders are provided. The 
main driving shaft has four cranks, and runs longitudinally 
of the car. Between the engine shaft and the change-speed 
gears is a powerful clutch, which can be easily thrown in and 
out of gear by means of a foot lever. Four forward speeds 
are provided. The change-speed gearing is of ample 
strength, the steel spur wheels being accurately machined, 
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and the top main shaft is carried on roller bearings. It is all 


enclosed in an aluminium case and runs in oil, and ball 
bearings are provided for the thrust blocks. The main frame 
of the car is of steel, and the wheels of the gun-carriage 
pattern. The motors, with their valves, are arranged under 
a bonnet in front of the car, and are easy of access. 
the working parts of these cars are laid open for inspection. 


CONCRETE SEWER CONSTRUCTION. | 
A sTORM-WATER sewer has recently been built at Coldwater, | 
U.S.A., which is of circular section, 3ft. 6in. diameter, with | 





Most of | the lower half of monolithic concrete construction, Sin. thick, | 
| and the upper half built of concrete blocks 8in. thick and 2ft. 


Ample brake power is provided, the hand brakes on the | long, of such form that eleven blocks form the semicircle. 


countershaft being water-cooled. : 
The Panhard and Levassor carriages have many features in 


The tender accepted was 12s. 6d. per foot, as compared with 
14s. 2d. for a brick sewer. 
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common with the Napier, the latter being originally modelled 
on the linesof the former. They are made of various powers, 
from 7 horse-power to 16 horse-power, and the arrangement 
of motors and change-speed gearing is designed much on the 
same lines. The 16 horse-power ‘‘ chassis’’—a French term 
now generally adopted in this country, and signifying the 
whole of the car with the exception of the body—shows a very 
high degree of finish. This machine has a four-cylinder 
vertical motor, 130 mm. diameter by 110mm. stroke, in 
which the valves are admirably arranged for accessibility. 
Unlike some of the earlier motors made by this eminent 
French firm, the motors are now governed on the throttle 
valve, by a pretty piece of mechanism. Lubrication is well 
provided for throughout. Some idea of the workmanship 
involved in the construction of a car of this size can be 
gathered from the price, viz., about £1200. 

The only heavy motor wagon in the show is that made by 
Jesse Ellis and Co., Limited, Maidstone, and although not of 
quite the latest pattern produced by this firm, is interesting 
on account of the fact that it has been at work for some 
considerable period, and interested visitors are enabled to 
form a good idea of the probable life of a well constructed 
heavy vehicle. The boiler is of the vertical water-tube type, 
and constructed to burn coal or coke. It has about 75 square 
feet of heating surface, and works at a pressure of 200 1b. 
The engine is of the horizontal compound pattern, easy of 
access and capable of developing about 25 horse-power. A 
by-pass valve is provided for admitting high-pressure steam to 
the low-pressure cylinder to facilitate starting under adverse 
circumstances. By means of a special feed-pump, worked off 
the second motion shaft by an excentric, any excess of water 
above the quantity needed for feeding the boiler can be 
pumped back to the tank by opening a valve; the boiler is 
also fitted with a reliable injector. The gear wheels are of 
steel, speeded for three and five miles per hour, and the 
engine, boiler, and gear are mounted on a spring frame con- 
nected to the front and hind axles. Power is transmitted 
to the driving wheels by means of an intermediate shaft and 


two-speed gear, the usual differential gear being provided on | 


the driving-wheel shaft, which is fitted with roller bearings. 
In length this vehicle is 16ft. and its extreme width 6ft. 6in., 
GO square feet being the platform area. The leading wheels 
are of wood with iron tires, and are 3ft. diameter and 4in. 
tread ; and the driving wheels are 6in. larger in diameter and 
Zin. wider on the face. 
dividing axle class. Two brakes are fitted—one a band brake 


The steerage is of the ordinary | 


acting upon the fly-wheel and worked by the foot ; and one | 


upon the rim of the rear wheels of the wagon, worked by a 
screw. 


In the motor cycle section all other machines sink into 


insignificance? in point of originality compared with Colonel 
Holden's bicycle, exhibited by the Motor Traction Company, 
Limited, Walnut Tree-walk, Kennington, S.E. As we hope 
to give an illustrated description of this machine in a future 
issue, we shall only briefly enumerate its special features 
here. A four-cylinder water-cooled horizontal petrol motor 
forms the bottom member of the frame of the bicycle, and 
drives direct by means of cranks and connecting-rods the rear 
wheel of the machine. The action of the motor is thus 
reciprocal and continuous, giving an impulse every stroke. 
The cylinders are steel tubes with brass water-jackets brazed 
on. Electric ignition and automatic lubrication are pro 
vided. The machine altogether is a distinct advance on the 
modern motor bicycle, its chief demerits being the small size 
of the rear driving wheel and the somewhat complicated 


| until water appeared upon the surface. 
| added and tam 


The first work done was to mould the blocks for the arch. 
Four moulds were made for this purpose with sides corre- 
sponding to the inside, outside, and two ends of the block as 
it would lie in the arch, the top and bottom being open. The 
mould, held together by screw clamps, was placed upon a 
mould board, which was reinforced by cleats across the 
bottom to prevent splitting. Concrete, composed of one part 
Wolverine American Portland cement to six parts of gravel, 
which had been screened through a riddle with meshes fin. 
apart, was shovelled into the mould and thoroughly rammed 








blocks thoroughly wet by sprinkling with a garden hose 
several times a day. After jo 8500 of these blocks had 
been made excavation of the trench was started. 

The excavation was carried down to the grade of the central 
horizontal plane of the sewer. Two runners of 2in. by din. 
timber were set edgewise on stakes driven under them to such 
depth that the top of the runners conformed to the proper 
grade of the top of the invert, and their inside faces were the 
distance of the outside radius of the sewer plus jin. from the 
centre line. The invert was then excavated to conform to 
the outside dimension of the sewer, as shown, by a templet. 
A batch of concrete was then thrown in and tamped into 
place. The true dimensions were obtained by drawing a 
templet, semi-circular in form, and with a radius $in. larger 
than that of the finished sewer, along the runners. This 
gave a semi-circular shell of concrete 74in. thick, and true in 
grade and alignment. 

Before the concrete had set, a coat of plaster composed of 
one part of Wolverine Portland cement to two parts of sand, 
was trowelled on, approximately jin. thick. A third semi- 
circular templet, with a radius of 2lin., drawn along the 
runners or timber, gave the finished form to the interior. 

When the concrete had set so that a man could walk along 
the top of the invert without injuring it, two tiers of block» 
were laid upon either shoulder. Great care was taken to see 
that each joint was full of mortar, the inside joint being 
neatly pointed. A centre, 8ft. long, similar to that used for 
the arch of brick sewers, was next putin place and the arch 
completed. As the joints became more nearly vertical to 
ward the top of the arch, less care was taken to fill them 
with mortar, for as each section of the arch was completed 
all the joints were poured full with a thin grout composed of 
one part Wolverine Portland cement to one part of sand. 
The centre could be immediately struck upon completion of 
the arch, the only precaution taken being to fill in and tamp 
gravel upon each shoulder tc prevent spreading. Numerous 
observations failed to disclose any dislocation of the blocks, 
or any injury to the invert, although in several cases several 
feet of earth was covered over the arch before it was tweive 
hours old. 

At points where manholes were placed a space of about 3ft. 
was left open in the arch. The brickwork started directls 
upon the shoulder of the invert at each side, and was dove- 
tailed into and built upon the arch. Pipe connections were 
built into the invert as the work progressed. 





THE CONTROLLER'S DEPARTMEN® OB THE ADMIRALTY. - We 
obtain the following information. feaga-the statement of the 
First Lord of the Admiralty: —- Considerable changes have 
taken place, or are in contemplation, in connection with the 
Controller's Department. The general object which the Board 
have had in view has been, as far as possible, to relieve the Controller 
of all work not directiy connected with the construction, recon- 
struction, and repair of ships, or the management of dockyards, and 
similarly to relieve the Director of Naval Construction of all work 
not directly connected with the designing of ships and the superin- 
tendence of their construction in accordance with the designs. The 
authority of Admirals-Superintendent of Dockyards has been 
increased and their power enlarged, with the object of diminishing 
the number of references to the Admiralty. The Naval Ordnance 
Department has been formed into a separate branch of administra- 
tion, and is no longer a sub-branch of the Controller's office. 
Colonel Sir Thales Pease, K.C.B., who has inaugurated and 
administered the Naval Ordnance Store Department with signal 





ELL'S 3-TON STEAM WAGON 


More concrete was 
ped, and the surplus scraped off with a straight- 
The mould was then carefully removed and the block 


edge. 


valve system rendered necessary by the introduction of four | carried out into the yard on the mould board, where it was 


cylinders. The motor is of 3 horse-power. Probably in 
future designs the inventor will be able to introduce 
gearing on the hub of the driving wheel, so that a larger 
wheel may be employed. On the machine shown at the 
Crystal Palace no pedals are provided. 


allowed to set for a period of from twenty-four to forty-eight 
hours. After being removed from the board it was laid upon 
the ground for three days, or until hard enough to permit of 
careful handling without injury, after which it was then 
placed upon the pile. Especial care was taken to keep the 


success, is shortly retiring. ‘I'he Naval Ordnance Store Department 
will henceforth become an integral sub-branch of the Naval 
Ordnance Department under an officer to be designated ‘‘ Super- 
intendent of Ordnance Stores.” The department of the Director of 
Works has been largely augmented, the position of the officers 
improved, and the authority of the Director of Works increased. 
No large changes have taken place since last year in the other 
departments of the Admiralty, which are working smoothly an 
efficiently. In the Naval Intelligence Department the permanent 
number of naval attachés has been increased to five. 
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BRITISH AND FRENCH TRAIN SERVICES 
IN 1901. 
By CHARLES Rous-MaRTEN, 
No. Il. 


PassinG over the Channel to France, several points of 
interest are to be noted. The 3} hours’ express from 
Paris to Calais Pier by the French Northern Railway, 
which had been temporarily abandoned after the mishap 
to the Sud Express on the Southern line, has been 
reinstated, giving a completed journey averaging 57°1 
miles an hour. This also involves the restoration of the 
fastest booking in Europe, namely, Paris to Amiens, 
81} miles, in 81 minutes, averaging 60°5 miles an hour 
from start to stop. The mid-day boat express from Paris 
to Calais has had its time cut down to 3h. 35min., 
exactly the same as that allowed by the Great Northern 
special Leeds-London express for the same distance ; 
while the corridor dining train maintains its booking of 
3! hours for the same journey, only with one stop— 
Abbeville—instead of two, Amiens and Calais Ville. But 
the very fine mail train that used to leave Paris at 9 a.m. 
for Calais, and Calais at 1.15 p.m. for Paris, has been 
turned into a sort of semi-express or “ slow-fast ” or quick- 
stopping train, and is no longer a feature in the French 
Northern train service. The most noteworthy change on 
the Chemin de Fer du Nord has, however, been the com- 
bination of the two morning expresses from Paris to 
Belgium and Germany into one single train. The Paris- 
Brussels express used to start at 8.30 a.m., and make the 
first run without stop—not shown in the public time- 
books —to Busigny, 1124 miles, in 2h.12min. The new 
train starts at 8.25 a.m. from Paris, runs to St. Quentin, 
954 miles, in 112 minutes, averaging 51°3 miles an hour, and 
callsat Aulnoye instead of Busigny, whence the Brussels and 
Cologne parts run forward separately. The Orleans line 
retains its splendid runs, booked respectively at 58:1, 
57°3, and 57 miles an hour, and has a complete journey 
of 2893 miles—namely, Orleans to Bordeaux — in 
5h. 18min., averaging 54°6 miles an hour. The timing 
between Paris and Orleans has been materially retarded, 
owing, I understand, to the obstacle interposed by the 
heavy suburban traffic. The P.L.M., whose advance of 
Jate vears in the way of smart timing, if slow, has 
certainly been very steady and persistent, has presented 
no fewer than three runs booked at over 53 miles an 
hour, namely, Valence to Avignon, 77 miles in 87 
minutes, averaging 53°2 miles an hour, this being done 
by two trains; and Dijon to Laroche, 99} miles in 
112 minutes, averaging 53°1 miles an hour, this last 
being a quarter of a mile farther than from St. Pancras 
to Leicester, over which the quickest booking is 113 
minutes, while the French line has long banks at 1 in 
125. Thus the P.L.M. may fairly be congratulated on its 
improvements during the first year of the twentieth 
century. 

No striking novelties have to be accredited to the 
Chemin de Fer de l'Etat, the Chemin de Fer de |'Est, or 
the Chemin de Fer de ]'Ouest line; but the Chemin de 
Fer du Midi affords a regrettable instance of perhaps 
unavoidable retardation, due to the lamentable catas- 
trophe of which the Sud express was the victim. No 
longer does the Midi boast the fastest-timed run ever 
seen in Europe, namely, Morcenx-Bordeaux Controle, 
673 miles in 66 minutes, averaging 61°6 miles an hour. 
In fact, all but one of its runs booked at over 50 miles an 


hour have been retarded to averages below that point. | 
So far as I can gather, this retrograde step has been due | 


to the fact that it proved impossible to arrive definitely 
at a theory of causation for that unhappy accident, unless 
it were connected with some undiscovered defeet in the 
coaches employed, the most minute investigation having 
failed to disclose the slightest defect in either the loco- 
motive or the permanent way. Consequently, although 
higher speeds than that at which the ill-fated train was 
running at the time it met with the disaster had been 
constantly run for many months without mishap, it 
appears to have been considered advisable to lower the 
speed limit, and thus the Southern Railway of France 
recedes, from the first position in booked speed which it 
held for a time among all European Railways—ineluding 
those of Great Britain—to a subordinate rank. 

Last year I had occasion to express regret that the 
annual reference books, which are so valuable in other 
respects, should publish persistently such inaccurate 
figures and information with regard to railway train 
services. An attempt seems to have been made by those 
books to bring this year’s tables up to date, but through 
either want of care or neglect to seek information from 
trustworthy sources, numerous errors, I regret to say, are 
still to be found. For example, Whitaker's Almanac 
gives the 4.10 p.m. express from Waterloo to Bourne- 
mouth as having the fastest booking on the London and 
South-Western, its speed being 51°07 miles an hour; but 
the 9.34 a.m. from Okehampton to Yeoford has had for 
many years, as I have often pointed out, a booked speed 
from start to stop of 54°4 miles an hour, more than three 
miles an hour better than the train quoted. Again, the 
best London and North-Western booking is given by 
Whitaker as the 1.23 Penrith-Preston, at 54°19 miles an 
hour, but the best North-Western booking was in 
reality more than two miles an hour faster than 
this, namely, Willesden-Rugby, 77 miles in 82 minutes, 
averaging 56°34. Again, the best Midland run recorded 
by Whitaker is Trent to St. Pancras at 53°22 miles an 
hour, whereas as a matter of fact the Midland has had, 
since July 1st last, two timings at over 54 miles an 
hour, namely, Chesterfield-Leeds, at 54°3 miles an 
hour, and Appleby-Carlisle, 30} miles in 33 minutes, the 
booked speed being 55 miles an hour start to stop. More- 


over, the North British does not get credit in Whitaker | 
for its fastest run during the year, namely, Berwick- 
Edinburgh in 63 minutes, at 54°76 miles an hour, the 
best given in the tables being at only 50°38. The London, 
Brighton, and South Coast line is not credited with its 
60 minutes’ run for the 50} miles between Victoria and 





Brighton, each way, averaging 50°75 miles an hour, but 
is only credited with one at 47°64 as its best. Neither 
does the London and North-Western receive credit for its 
longest run without stop, namely, Euston to Edge Hill, 
192} miles, which is now done regularly. Further, the 
Lancashire and Yorkshire, which used to receive credit 
in Whitaker for its 39 minutes’ run from Southport to 
Salford, 334 miles, speed 51°53 miles an hour, is now only 
credited with a run at 49°33 miles an hour, notwithstand- 
ing that the former run still exists, and has been beaten 
by the improved timing between Liverpool and Man- 
chester, namely, 40 minutes for the 364 miles, averaging 
54°8 miles an hour. On the other hand, this year’s 
revision of the Daily Mail Year-book, which last year 
swarmed with inaccuracies in respect to the train services, 
has made that useful little publication almost entirely 
trustworthy on this head. There are a few errors, it is 
true, but they are mainly fractional. The chief errors 
are that among “the twelve fastest runs” in Great Britain, 
one which is among the fastest of all is omitted, namely, 
Perth-Forfar, 324 miles in 35 minutes, averaging 55°7 
miles an hour start to stop, and also the Midland’s 
55 miles an hour run from Appleby to Carlisle ; while the 
other best Midland, timed at 54°3 miles an hour, is 
ignored as well. The time-honoured error of giving the 
distance between King’s Cross and Grantham as “ 1054 
miles” instead of 1054, is persisted in by both the publi- 
cations mentioned, the result being that the Great 
Northern does not get full credit for its splendid speeds, 
that of the best down train between those two points 
being 55°04 miles an hour instead of 54°9 as given, and 
of the up train 55°57 instead of 55°3. Both Whitaker's 
Almanac and the Daily Mail Year Book are such 
valuable and interesting publications that one is sorry 
to have to note these errors, which I hope will be 
corrected in the next year’s issues. 

According to my previous practice I append lists of 
the longest non-stopping express runs in Britain and 
France, also the fastest booked runs on the railways in 
those two countries, no booked speed below 50 miles an 
hour from start to stop being reckoned as “ express” in 
this latter connection. They have been compiled with 
as much care as possible from the various official time- 
tables :— 


English Non-stopping Reus of 100 Miles and Upeard. 


Length of 
Railway. ‘run. Between. — 
G.W. 1933 Paddington—Exeter... ... 3 38 
ca 1932 Exeter—Paddington (2) ... 3 38 
L. and N.W., 192} Euston—Edge Hill 3 45 
os 158 Euston—Crewe ... 31 
158 Crewe—Euston ... ... 35 
1525 Willesden—Crewe (2) 2 58 
© 1525 Crewe— Willesden (5) os 3 
GW. 1434 Newport—Paddington 2 57 
L. and N.W. 141 Crewe—Carlisle (5) 2 44 
ja iit Carlisle—Crewe (2) 2 45 
1384 Stoke —Willesden 2 48 
130t Euston—Stafford 2 40 
fe 130 Stafford—Holyhead ......_ 2 40 
G.E. 130 Liverpool-st.—N. Walsham 2 38 
fe 130 N. Walsham—Liverpool-st. 2 39 
G.W. 1294 Paddington—Birm’gham(2) 2 23 
G.N. 1285 Nottingham—King’s Cross. 2 26 
L. and N.W. 128 Stafford—- Willesden ... 2 28 
G.N. 127# *Nottingham-— King’s Cross 2 25 
N.E. 1244 Newcastle—Edinburgh (4). 2 22 
oe 1245 Edinburgh— Newcastle (4). 2 23 
Midland 123% St. Pancras—Nottingham... 2 23 
- 123% Nottingham—St.Pancras(3) 2 20 
L. and N.W. 1234 Penrith—Crewe... ... ... 217 
G.E. 121# Yarmouth 8. Town—Liver- 
pool-street ... ... ... 250 
G.W. 1205 Paddington—Worcester ... 2 16 
" 1205 Worcester—Paddington ... 2 20 
GN. 120 King’s Cross—Newark (2)... 2 17 
“s 120 Newark—King’s Cross(2)... 2 20 
Midland 120 St. Pancras —Trent 215 
“3 120 Trent— St. Pancras 215 
GW, 118 Paddington—Bristol ... 213 
a 1185 Bristol — Paddington ... 215 
G.E, 117? Lowestoft —-Liverpool-st. ... 2 46 
Cal. 1177 Carlisle— Stirling (2)... ... 2.18 
G.N. 1174 Newark—Finsbury Park ... 2 23 
Midland 1124 Leeds -Carlisle ... -- Soe 
re 112¥ Carlisle—Leeds (3)... 2 19 
GN, 112 Peterborough—York... ... 2 6 
G.E. 109} Liverpool-street— Beccles... 2 30 
L. and 8.W. 107# Waterloo—Bournem’uth(2) 2 6 
am 107% Bournem’uth—Waterloo(2) 2 10 
G.W. 1064 gg, iar a Ss 
a 106 Bath—Paddington (3) ... 2 6 
as 106 Leamington—Paddington . 2 5 
L. and N.W. ... 105} Crewe—Holyhead ... ... 2 5 
* ... 105% Holyhead—Crewe ... ... 215 
GN. 2 King’sCross—Granth’m(10) 1 55 
= 1054 Grantham—King’s Cross (3) 1 5 
L. and N.W. 105, Wigan—Carlisle (3) ... ... 2 7 
L. and S.W. 1044 Waterloo—Christchurch ... 2 16 
L. and N.W. 1035 Rugby—Chester... ... ... 2 22 
G.c,. 103 Marylebone — Leicester (3). 2 5 
e: 103 Leicester—Marylebone (2). 2 5 
G.N. 103 Finsbury Park—Grantham. 2 6 
-. 103 Grantham—Finsbury Pk.(2) 2 0 
Cal. 102 Glasgow Cent’l--Carlisle (2) 2 7 
= 101 Carlisle—Glasgow (2) . 215 
100%... Edinburgh—Carlisle ... 2 0 
* London-road. 
French Non-stopping Runs of 100 Miles and Upeard. 
Length of Quickest 
Railway. run. Between, journey. 
Miles. H. M. 
Nord 120 Paris—Arras_... 210 
s 1125 Paris—Busigny (2) 22 
Est 1123 Belfort—Chaumont (33) 2 20 
Nord 109 Paris—Abbeville (2) ... 157 
Est 1075 Paris—Chalons ... ... ... 2 11 
Nord 103% Amiens—Calais Pier (4) ... 1 49 
Est 103% Paris—Troyes (6)... ... 2 7 
Nord 1025 Amiens—Calais Ville (2) .... 2. 2 
Fastest Booked Runs on each British Radway. 
Length of Time. Average 
Railway. run. Between, A 
“Miles. Min. speed. 
Cal. 32! Forfar—Perth .. 33... 59-1 
N.E. 44 Darlington— York 45 ... 58-9 
N.W. 77 Willesden—Rugby 82... 56-3 








187 
Length of ‘ 
Railway. ne Between. _ Average 
Miles. Min. speed. 

G.N. ... 1055 ... Grantham—King’s Cross ... 114 ... 55 
Midland ... 30} ... Appleby—Carlisle ... ... 33... 55 

N.B. 575 ... Berwick—Edinburgh... 63. 

L.Y. 365... Liverpool— Manchester 40 .. 
L.S.W. 144 ... Okehampton —Yeoford 16 .. 

+. W. 1064 Paddington—Bath _... 118 .. 

G.C, 48 Manchester—Birkdale 5D .. 

G.E. 45 Trowse—Ipswich 53 .. 
L.B.S.C. ... 50% .... Vietoria—-Brighton ... 60 .. 
Highland ... 354 Blair Atholl—Perth ... 42. 

Fastest Booked Runs on each French Railway. 
Length of . } 
Railway. = Between. La — x 
Miles. ‘ e 

Nord 81? .... Paris—Amiens 81 ... 60-5 
Orleans ... 697 .... Orleans—Tours ... 72 ... 58-1 
Pim. ... 07 Valence—Avignon 8&7 ... 53-3 

Est ... 87¥ Paris—Epernay ... 101 51-8 

Midi 92 Dax —Bordeaux ... 108 ... 51-1 

Ouest 863... Paris—Rouen 102 al-O 





COMPOUND TANK LOCOMOTIVE, INDIAN- 
NETHERLANDS RAILWAY, JAVA. 


Comp.etinG the particulars given on page 158 last week 
and in our issue of January 3rd, we give the following 
additional details :— 

All axles are of Siemens-Martin steel, having an ultimate 
strength of 30-7 to 37 tons and 20 per cent. elongation; the 
wheel centres are of what is classed as flusseisenformguss— 
not stahlformguss—or homogeneous cast iron with the very 
high tenacity of 23-4 to 28 tons and 20 per cent. elongation, 
and the tires are of crucible cast steel of 43 tons minimum 
resistance to fracture with 14 per cent. elongation. The 
coupling-pins are of what we should term mild steel-- 
flusseisen—case-hardened, of the same fracture resistance as 
the wheel centres and with 20 to 22 per cent. elongation. 
All the wheel material comes from Krupps—Kssen or Annen 
Works. Driving axle-boxes are entirely of bronze, and the 
hornblocks are steel castings. 

It will be noticed that the connecting-rod big end is made 
open at the top only, its free end being strap over the 
brass with a yoke. These rods and the plain eyed con- 
necting-rods are of extra mild Martin homogeneous iron or 
steel of 30°7 tons tensile strength with minimums of 
18 per cent. elongation and 45 per cent. contraction. The 
piston-rods are of crucible cast steel, and these, with the 
driving and coupling-rods, are suppiied from the Essen 
Works, while the pistons, the single-bar slide blocks, motion 
plate and link pivot brackets are steel castings furnished by 
Krupp’s Annen Works. All stuffing-boxes have metallic 
packings. 

This engine, a specimen of which was shown at the recent 
Paris Exhibition, is painted a dark green with red frames. 
Its design, execution, and finish are excellent—fully equal, 
in fact, to the work done for the main line railways of 
Germany. 








YORKSHIRE COLLEGE ENGINEERING Society, Leeps.—A large 
number of the members of this Society attended on Monday, the 
10th inst., to hear a description of Leeds new waterworks, by 
Mr. E. J. Sileock, M. Inst. C.E. After briefly reviewing the steps 
taken from time to time to meet the ever increasing need of the 
city, which now reaches 16 million gallons per day, Mr. Silcock 
enumerated the considerations that induced the Corporation to 
secure additional gathering grounds in the Burn and Laver valleys, 
from which a further supply of over 15 million gallons per 
day can be obtained. The technical details and engineering 
difficulties in constructing the necessary reservoirs, and the calcu- 
lations for arriving at the probable supply, were fully and lucidly 
presented. 


THE MANNING OF THE Navy.—The numbers of men voted for 
the Navy for the current year were 118,625 active service ratings. 
It is expected that the establishment will have been reached by the 
end of the financial year, as recruiting has been good. The 
numbers proposed for next. year are 122,500. The increases will 
consist of the following ranks and ratings :<-Officers, 266 ; warrant 
officers, 143 ; seamen, 1500; artisans and electricians, 250 ; engine 
room artificers, 150; stokers, 1000; miscellaneous, 400; boys— 
shipwrights and coopers—166; total, 3875. The recommendations 
of the Committee on Navy Rations have been adopted, but the 
new system cannot be introduced simultaneously on all stations til! 
the necessary reserve stocks have been created. It will commence 
during the year 1903, but the exact date cannot be notified until! 
next year. The increase of the reserves has not kept with 
that of the active service ratings, and it has been ceded to 
appoint a committee constituted as follows:—Sir Edward Grey, 
Bart, M.P., chairman ; J. Clark-Hall, Esq., Registrar-General of 
Seamen ; Rear-Admiral R. F. H. Henderson, C.B., Sir Alfred 
Jones, K.C.M.G., Commodore the Hon. H. Lambton, R.N., 
C.V.0., C.B., Sir Francis Mowatt, G.C.B., Admiral Sir Edward 
Seymour, G.C.B.; secretaries, Lieut.-Colonel G. G. Aston, R.M.A., 
Fleet Paymaster C. E. Gifford, R.N., C.B., to consider how far the 
manning of the Navy may be supplied, and the active service 
ratings supplemented by naval reserves. The terms of reference 
include, among other things, the proposal for the establishment of 
a naval volunteer reserve. 


New WarsuHies BuILt aND BuiLpING.—Between April Ist, 
1901, and March 31st, 1902, inclusive, the following ships will 
have been completed and passed into the Fleet Reserve :—-Battle- 
ships: Formidable, Implacable, Irresistable, Bulwark, Vengeance. 
Armoured cruisers: Aboukir, Cressy, Hogue, Sutlej. First-class 
cruiser (protected): Spartiate. Third-class cruiser (protected) : 
Pandora. Royal yacht: Victoria and Albert. Sloops: Mutine, 
Rinaldo, Espitgle, Fantome. River steamers: Teal and Moorhen. 
Twenty-two destroyers, 4 torpedo boats, 5 submarines. On 
April 1st, 1902, there will be under construction 13 battleships, 
22 armoured cruisers, 2 second-class cruisers, 2 third-class cruisers, 
4 sloops, 2 auxiliary vessels, 10 destroyers, and 5 torpedo boats ; 
and it is expected that between April Ist, 1902, and March 
31st, 1903, inclusive, the following ships will-have been completed 
and passed into the Fleet Reserve: 5 battleships, 7 armoured 
cruisers, 2 sloops, 2 auxiliary vessels, and 2 destroyers. It is pro- 
posed to commence during the financial year 1902-3 2 battleships, 
2 armoured cruisers, 2 third-class cruisers, 4 scouts, 9 destroyers, 
4 torpedo boats, and 4 submarines. The following plan of re-con- 
struction has been decided upon, and great progress will be made 
with it during the ensuing year. Battleships—Royal Sovereign 
class: The 6in. guns on the upper deck -will all be put into caxe 
mates. Barfleur and Centurion: All. the 4-7 guns will be taken 
out and replaced by 6in. guns in casemates. _Cruisers—Powerful 
and Terrible: Four 6in. guns in casemates will be added to the 
armament of each of these cruisers. Arrogant and Talbot classes, 
comprising 13 ships: All the 4-7 guns will be taken out and re- 
placed with 6in. guns 
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NEW WATERWORKS AT PITTSBURG. 


Tue city of Pittsburg, Pa., obtains its water from the 
Allegheny River at a place called Brilliant. The quality of 
the water is at times by no means all that might be desired. 
During the last ten years the death-rate from typhoid in 
Pittsburg has been as high as 100 per 100,000. In 1894 it 
was 56, in 189577, and in 1896 61. The average for the 
six years ending December, 1896, being 84. Comparing this 
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Fig. 1—GENERAL ARRANGEMENT, 


with what we have in London, for example, for the decade 
ending 1890, the rate was 19 per 100,000, while for the seven 
years ending December 31st, 1896, it was only 14:4 per 
100,000. The average for the same six years in Munich, 
Berlin, and Vienna was 5-9, 7-1, and 6-6 respectively. With 
regard to these three last-mentioned towns, however, it may 
be mentioned that Vienna and Munich are supplied with very 
pure natural water from mountain springs, while Berlin 
takes its water from Lake Tegel and the river Spree, the 
supply being filtered in each case. That the Pittsburg rate 
should, in common with that of a number of other American 
cities, be high is hardly to be wondered at, considering that 
the waters of the Allegheny at the point of intake are much 
polluted with sewage, and are delivered unfiltered to con- 
sumers. Moreover, the river is, especially in times of flood, 
very muddy indeed, this giving an additional reason for the 
adoption of filtration. About five or six years ago a 
Commission was appointed to investigate the character of the 
supply, and to suggest improvements. Mr. Allen Hazen was 
appointed consulting engineer. 
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A report was made some | 


three years ago, in which the construction of a large | 


sedimentation and filtration plant was advocated. The 
sedimentation basins were to hold 50,000,000 gallons, and the 
filter beds an area of 25 acres. 
junction with a covered filtered water reservoir, and a 
tunnel under the river to the existing pumping station. 
This report was at length approved all round, and the work is 
now in progress. It is estimated that there will be necessary 
460,000 cubic yards of excavation, 100,000 cubic yards of 
embankment, the same quantity of general” filling, 


24,000 cubic yards of puddle, and 58,000 cubic yards of | 


concrete. 

The accompanying engravings, for which and for the 
majority of the information contained in this article we are 
indebted to our American contemporary, the Engineering 
Record, show the general arrangement of the works as they 
will be when they are completed and various separate portions 
of the work in detail. There are many things about these 
works which we think will prove of interest to our readers. 
A glance at Fig. 1 will show that the arrangements are very 
compact. The water is drawn from the river by engines 
placed in the house shown at the bottom of the engraving. 
The delivery pipe is 72in. in diameter. It is made of riveted 
steel and is surrounded with Portland cement concrete. The 
raw water is delivered into a receiving basin, which is placed 
between the two sedimentation basins. From this it flows 
through seventeen 20in. outlets into the sedimentation 
basins. There are two rows of sixteen 16in. inlets, leading to 
the two sedimentation basins. The basins are provided with 
the same number of outlets, also 16in. in diameter, which 
deliver into a 60in. main. These mains feed the filter beds 
and are joined together by a 48in. main, the size of the main 
being reduced after the connections to the first filter beds in 
each case are taken off. There are in all 25 filter beds, each 
having an area of as nearly as possible one acre. The filters 
are separated into three groups, each supplied from a single 
controller house. Two of these groups are further subdivided 
into two sets by employing two regulator houses in each 


These were to work in con- | 





group where the rate of flow from the system of underdrains | 


is regulated. The levels of the filter surfaces vary from 64:7 


to 61:1. The valve houses for controlling the flow of water 
to the filters are placed on Courts Nos. 1,3, and 5. The set of 
valves in Court No. 1 is connected to a 36in. pipe running to 
the filters, and has two pairs of openings; that in Court 3 
has three pairs of openings, and is connected to a 42in. main ; 
while that in Court No. 5 has four pairs of openings, and is 
connected to a 48in. main. The filters are partly in excava- 
tion and partly in embankment, and are arranged in groups 
with wide embankments each group being subdivided 





by cross walls into two or three beds. Most of the walls are 
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PITTSBURG NEW WATERWORKS 


9ft. high, those on the outside being 24ft. thick for 
the top 4ft., then battered 1 to 5 tothe bottom. Where 
the beds are in excavation the walls are not carried so 
low as elsewhere, being only 6ft. to 8ft. deep, and the 
bottom is sloped up at the rate of one vertical to two hori- 
zontal to meet them. The cross walls are 3ft. thick for the 
top 4ft., and are then battered 1 to 3:33 to the bottom, 
where they are 6ft. thick. The specifications for the concrete 
work on these filters, as well as for the floorsof the basins 
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Plan showing Overflow Manhole and Drainage of Receiving and Sedimentation Basin. 


The natural hillside forms the banks of the basing oy 
one side. The built-up embankments are constructed out of 
material procured from the site. They have one to one and 
a half slopes, and their general features can be seen in Fig, 2, 
which also shows some of the pipework. Three-inch layers of 
the best clayey material and the best gravelly material from 
the excavation are spread alternately, freed from stones and 
perishable matter, and thoroughly mixed by harrows or other- 
wise. This mass is rolled in 6in. layers by a 10-ton grooved 
roller. The inner slopes and some other parts of the embank. 
ments of the basins have a lining of puddle consisting of one 
part of plastic clay free from loam, mica, and other foreign 
| matter, and two parts of sandy gravel not over Qin. in size, 
The clay is broken fine and mixed wet with the gravel in pug 
mills or other suitable appliances. It is placed in 6in. layers, 
and worked into proper condition. 
| ‘The under drainage system of each filter includes a 24in, 
| earthenware collecting drain running nearly the full length 
| of the bed from a manhole at one end to a cast iron pipe 
through the embankment. The earthenware pipes have 
their bells cut away, thus increasing the facility with which 
they are laid and keeping them near the floor. They are 
also furnished with compensating orifices placed between the 
bend and the branch of the main collecting drain. These 
orifices have openings 44in., 5in., and 6in. in diameter. By 
their use it is possible to make the fractional resistance of 
the underdrainage system uniform over the whole bed, while 
gaining the advantage of only using a few sizes of earthen- 
ware pipe. 

The filter beds are constructed in the following manner :— 
On the floors and surrounding the under drains is placed 
gravel or broken stone having an average depth of about 
1:1ft. It isarranged approximately as follows :—The lower 
Tin. to 9in. consists of broken stone or gravel which remained 
upon a screen with a mesh of lin., and had very few stones 
over 2in. in diameter. Above this are placed 24in. of broken 
stone or gravel which passed a screen with a mesh of lin., 
and which remained upon a screen with a mesh of jin. 
| Above this are placed 24in. of broken stone or gravel which 
passed a screen with a mesh of jgin., but which is coarser 
than the ordinary sand and free from fine material. The 
| materials for all the layers are hard, durable stone, broken 
| and screened to the proper sizes, or gravel screened from river 
| deposits or banks of a sandy nature. 
| The gravel is not placed within 6ft. of the inlet chambers 

nor within 2ft. of the outside or cross walls, these spaces being 
| reserved for filling with sand. The sand is clean Allegheny 
River sand, washed to free it from clay, dirt, coal, or organic 
impurities. The specification given for the sand was as 
follows :—‘‘Not more than one-half of 1 per cent. by weight 
shall be less than 0°13 mm.; not more than 7 per cent. less 
| than 0°26 mm. At least 7 per cent. by weight shall be less 

than 0°34 mm.; at least 70 per cent. less than 0°83; and 
| at least 90 per cent. less than 2:1 mm. No particles shall be 
more than 5 mm. in diameter, and the sand shall be passed 
| through screens or sieves of such mesh as to stop all such 
| particles, and no screen or sieve shall be used containing at 
any point holes or passages allowing grains larger than the 
above to pass.”’ 

It was further specified that it was not to contain more 
than one per cent. of lime and magnesia taken together and 
calculated as carbonates. It is deposited in three layers of 
about equal depth. So as to facilitate clearing, light railway 
| lines are laid along some of the walls and temporary lines are 
| to be laid on the sand while the operation of clearing is going 
'on. The main collector of every filter bed discharges into a 
| cast iron pipe leading to a regulator chamber. Each pipe is 
| provided with a Venturi meter. A separate compartment is 

provided for the outlet of each pipe, which is fitted with a 
| gate valve enabling the discharge to be closely regulated. As 
| there are only five of these regulatof houses for the entire 
| plant, this regulation is a much simpler matter than where 
| each bed has its own independent regulating house. Pressure 
pipes from the filter, the meter indicating its discharge, and 
gauge wells in the regulator chambers are connected with 
| indicators so that the factors. determining the work of each 
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Fig. 2-ARRANGEMENT OF EMBANKMENTS AND PIPE WORK 


previously described, stipulate for a mixture of one volume 
of cement, three volumes of sand, and five volumes of ballast. 
The floors are divided into squares of about fifty square feet 
by suitable metal forms extending partly through the con- 
crete. The openings thus left are filled in with an asphalt 
mixture, which will remain soft at freezing temperature. 
The surface of the concrete is served with half an inch of 
cement mortar composed of one part cement and one and a 
half parts of sand. 

The sedimentation basins are on slightly higher ground 
than the filters, the latter being between the river and the 





bed can be read on suitable scales at a glance. The various 
pipes connecting the different portions of the works may be 
traced in the illustration, Fig. 1. The filtered water mains 
join a 68in. riveted steel pipe leading to the pure water 
reservoir not far away. 3 

The plans and specifications for this work were prepared in 
the Bureau of Filtration of the Department of Public Works 
of Pittsburgh. Dr. I. Guy McCandless is the director of the 
Department, and Mr. Allen Hazen, whose name as a water- 
works engincer is well known in this country is, as has already 
been stated, consulting engineer. 
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RAILWAY MATTERS. 


Tue Great Northern Railway Company last half-year 
lost me in fish traffic, mainly owing to the fishermen’s strike 
at Grimsby. 


THE annual report of the Cambrian Railways is 
regarded as the best yet issued. The net increase of receipts is 
£7408, and there was a decrease in expenditure of £4921. 


We are informed that Mr. John B. ieneiion, traffic 
manager of the Glasgow Tramways, has been appointed general 
manager of the Leeds Tramways. The salary is $500 a year, and 
it is to be increased at the end of two years if then satisfactory 
to the Leeds Corporation to £1000. 


Orpers have been placed with the London and North- 
Western Railway Works at Crewe for a number of new locomotives 
of a large pattern, capable of drawing hea‘ry trains at high speeds. 
This will keep the pattern and boilermakers and engine-erecting 
hands busy for many months, and much overtime will be 
necessary, 

Waite descending a hill in Fitzclarence-street, Liver- 
pool, last Saturday, the brakes on one of the Corporation electric 
tramears failed to act, owing to the ice on the rails. When the 
vehicle reached the bottom of the descent it left the rails and 
erashed into a house, the front of which was wrecked. Nobody 
was seriously injured. 

Tue Dingle Station of the Liverpool Overhead Rail- 
way, which has been re-constructed since the fatal fire in Decem- 
ber, was officially inspected on Saturday. Wood has practically 
been eliminated from the station, fire-extinguishing apparatus 
titted throughout, and communication established with the Liver- 
pool Central Fire Brigade. 


Tue Midland Railway's train mileage for the past half- 
year, unlike the totals of many companies, shows a marked 
increase, The mileage of passenger trains was 10,539,959 miles ; 
of goods and mineral trains, 14,411,118 miles; the total being 
24,951,077 miles, showing an increase when compared with the 
corresponding period of last year of 527,658 miles. 


THE Midland Railway Company is promoting a 
Bill in Parliament to authorise it to acquire steam vessels 
and work them between Heysham and ports in Ireland and the 
isle of Man, and power is also included to maintain the existing 
arrangements with the Furness Company for the service from 
Barrow, in which this company is jointly interested. 


A COLLISION occurred on Saturday during a fog near 
Edgehill Station, Liverpool, on the London and North-Western 
Railway. A passenger train from Runcorn was approaching the 
station when it ran into a train of empty carriages which was being 
shunted to a siding. Two of the empty coaches were telescoped, 
and the Runcorn train left the line, many of the passengers being 
much shaken. The impact was severe enough to obstruct the line 
for over an hour with the débris of the empty carriages. 


A CONSIDERABLE improvement was shown in the past 
half-year’s working of the Great Central Railway. The passenger 
traffic receipts showed an increase of £11,810 over the correspond- 
ing period last year. The total number of or rmge carried 
during the half-year was 10,134,101, and in addition, there were 
11,644 season ticket holders, Nearly the whole of this increase 
came from the Londen extension line, the passenger traffic at 
certain centres on the old line having suffered from tramway 
competition. 

A savine of £33,160 was effected during the last half- 
year on the Great Central Railway under the headings of ‘the 
hire of engines” and amount paid to other companies for ‘ loco- 
motive power supplied.” At the beginning of 1901 it had 
forty-one borrowed engines ; at the end of the year nine only, 
and since that date seven more had been returned, so that it had 
now only two on hire. During the half-year twenty-seven engines 
were added to the capital stock, the goods engines being of a 
heavier and more powerful type than they had hitherto had 
running. 

In order to bring its metropolitan suburban traflic into 
easier touch with the City and West End of. London, the Great 
Northern Railway Com ny intends to construct two stations 
underneath the present Fins ury Park Station, and lease them to 
the Great Northern and City Railway and the Brompton and 
Piccadilly-circus Railway companies, Working on a tri-partite 
agreement with the Great Northern and Strand Company, the 
object is to produce an underground electric railway between 
Finsbury Park and Brompton by way of the new Strand improve- 
ment scheme, with a connection with the District Railway at the 
Temple Station. 


TenpDeERsS for the supply of about 3250 tons of track 
rails, 1850 tons of slot rails, 670 tons of conductor rails, 125 tons of 
tish-plates, 155 tons of sole-plates, &c., for use in connection with 
the reconstruction for electrical traction of further portions of the 
London County Council’s tramways, have been sent in by six 
British firms. P. and W. Maclellan, Limited, of Glasgow, sub- 
mitted two tenders, one for rails made at Barrow, at £50,463 15s., 
and another, for Belgian manufacture, at £41,742 4s. 4d. Two 
other firms offered Belgian rails, asking slightly more than the 
sum mentioned in Messrs. Maclellan’s foreign tender. The Com- 
mittee recommended the acceptance of Messrs. Maclellan’s lower 
tender. 


Tue half-yearly report of the London and North- 
Western Railway Company shows that the total receipts were 
£7,353,440, or £38,296 more than in the second half of 19u0, while 
the working expenses were £4,553,066, showing a saving of 
£32,809. After paying the dividend at the rate of 64 per cent. 
per annum, a balance of £75,351 is carried forward, as against 
£80,035. Passenger receipts increased by £25,975, and merchan- 
dise and minerals by £13,309. On the other side, locomotive 
power cost £109,425 less, and there was a saving of over £10,000 
in compensation, and £8400 in steamboat expenses ; but traffic 
expenses increased £64,266; general charges, £6800; and rates 
and taxes, £19,000. 


Tue monthly meeting of the London Centre of the 
Railway Club was held at the Memorial Hall, Farringdon-street, 
E.C., on the 13th inst., Mr. H. W. Bardsley in the chair. Pre- 
liminary business being disposed of, a paper was read by Rev. V. 
L. Whitechurch entitled ‘‘Some facts, Past and Present, about our 
Railways.” The author, whose experience of continental railway 
mee: i is considerable, was of the opinion that a number of re- 
forms might be introduced on British railways were the authorities 
to seriously consider some of the practices of our continental 
neighbours, Attention was drawn to many curious facts, both 
ancient and modern, connected with our railroads which led to an 
animated discussion. 


Tue report of the Midland Railway Company for the 
past half-year states that the traffic carried for the half-year as 
compared with 1900 shows an increase from coaching of £52,188, 
an increase from merchandise of £6055, a decrease from cattle of 
£4561, and an increase from minerals of £26,609. Gross receipts 
amounted to £5,918,025, or an ancrease of £80,957, and work- 
ing expenses were £3,599,205, or an increase of £24,387. The net 
balance was £2,318,820, which, after deduction of prior charges, 


and including £11,046 brought forward, left a balance of 
£1,845, 967. is allows of a distribution at the rate of 5} per 


cent. upon the oe! stock, leaving £43,502 to be carried forward. 
The increase of £24,387 in working expenditure occurred in spite 


of a saving of £58,517 for locomotive fue 





NOTES AND MEMORANDA, 


EXTENSIVE deposits of copper ore have been discovered 
in the neighbourhood of Graslitz and Klenenthal, in Bohemia, 
where surveying has been going on for some months. A plant is 
now being erected, and it is said that the ore is of high quality. 


On the island of San Paolo, near Taranto, an armoured 
tower has been constructed by the Italian Government which has 
a weight of 5000 tons, and has cost £480,000. It is armed with 
two hydro-pneumatic guns having a length of 42-65ft. and a range 
of rather more than eleven miles. 


PREPARATIONS are being actively pushed forward in 
connection with the exhibition at Lille, which is to be held during 
the present year, and already several of the buildings for the 
different sections are approaching completion. The International 
section will occupy considerable space, 


In Germany a water-power station has recently been 
constructed at Gersthofen, near Augsburg, where 7500 horse-power 
is available. An interesting feature of this station is that ¢ kw. 
continuous current is generated, and is transmitted by an under- 
ground aluminium cable to a colour works at Hochst-am- Main, 


A FAN of unusual dimensions, to be used in a mechanical 
draughtinstallation, was recently made in Detroit. Itis intended for 
— forced draught in a boiler plant of 10,000 horse-power, and 

oes away with the use of a chimney. It has a wheel 18ft. in 
diameter, enclosed in a housing constructed of steel plate and 
beams, standing 30ft. high. 


So serious have become the encroachments of the sea on 
the west side of Hythe through the scouring out of the shingle on 
the one hand, and the natural extension year by year of Dungeness 
Point on the other, that the War-office officials and representatives 
of the Hythe Town Council are to have a conference as to measures 
to avert the threatened danger. 


AccorpinG to a telegram from Toulon, the French first- 
class cruiser Chateau Renault has just completed her twenty-four 
hours’ official trial somewhat ingloriously. She burst a boiler tube 
early in the day and afterwards broke one of her propeller blades, 
whereby the engines received a severe shock. This vessel hasbeen 
undergoing trials for over a year. 


OrrFictAL notification of the change in the composition 
of cordite has been made to contractors who supply the Government 
with ammunition. The charges with the improved cordite for the 
various service weapons will be as follows :—4-7in. quick-firing gun, 
5lb. 70z.; 12-pounder ditto, 1lb. 100z.; 6-pounder, 7] 0z.; 
3-pounder, 6% 0z.; and the -303 service rifle, 30 grains. 

A NEw form of motor bicycle has been devised by 
Lieut.-Colonel Holden, the motor of which is a four-cylinder 
engine with crank shaft and connecting-rod transmission, instead 
of belt or chain driving. The engine drives a l6in. road wheel 
direct. Although by this means gearing down, as carried out 
usually in bicycles, is unnecessary, a road wheel as small as this 
must mean uncomfortable riding on bad roads. 


A NEW tire for motor vehicles is being put through a 
rather severe test on the public roads fitted to a 12 horse-power 
car. It is of the tubeless variety, the cover being lined with an 
air-proof film, and secured by plates bolted to the sides of the 
wooden felloes of the wheel. These plates and the wooden wheel 
sides are ribbed, or corrugated, so that a decided grip of the tire 
edges shall be obtained. It is, in fact, a band Gecated to the rim 
externally on each side, and capable of inflation, 

EXPERIMENTS in wireless telegraphy took place last 
week between the Admiralty station at Dover at a point known as 
Spion Kop, near Shakespeare Cliff, and a cruiser steaming down 
the Channel. By the use of a special mechanism, which is stated 
to be a new invention and was tried for the first time, messages 
were successfully transmitted to a distance of about forty miles 
further than had previously been obtained. The object of the 
authorities is to have wireless communication from Dover with 
Portsmouth on the west and Sheerness on the east. 


Accorpiné to the Board of Trade report on the skilled 
labour marketin January, there was a slight improvement, although 
it was not quite so good as in January last year. In the 15] trade 
unions, with an aggregate membership of 553,218, making returns, 
24,470—or 4-4 per cent.—were reported as unemployed at the end 
of January, as compared with 4-6 per cent. in December, and with 
4 per cent. in the 144 unions, with a membership of 545,539, from 
which returns were received for January, 1901. The average per- 
centage of unemployed returned at the end of January during the 
ten years 1892-1901 was 5-3. 


THE total weight of agricultural machinery and imple- 
ments imported in 1900 into Odessa amounted to about 3600 tons. 
The total was smaller than for 1899, because from early in the year 
it was known that crops had failed over a large area. At present 
the United States appears to monopolise the supply of harvesters, 
binders, mowers, reapers, and horse rakes. Steam threshers are 
supplied by British manufacturers, but German firms have followed 
British models, and are gaining a footing in the market by giving 
longer credit and selling more cheaply. Single and double ploughs, 
drills, broadcast seeders, hand and horse-power threshing machines 
are made in Russia, and are also imported from Germany. 


THE Manchester Ship Canal revenue receipts during 
the half-year ended December 31st last amounted to £163,008, 
and the expenditure to £102,980, leaving a credit balance of 
£60,028. e profits of the Bridgewater Department were 
£11,189. The balance carried to net revenue account was there- 
fore £71,217, to which was added £5379 for bankers’ and general 
interest, making a total profit on the half-year’s working of 
£76,596. The directors were thus able to pay out of the profits 
of the half-year the interest due upon the first and second mort- 
gage debentures amounting to £44,742, the interest due on the 
mortgage of surplus lands amounting to £1000, and there was a 
balance remaining of £30,854 for the Corporation of Manchester, 
on account of the interest due on debentures. 


It has been shown in Comptes Rendus, by M. A. de 
Hemptinne, that a gas which becomes luminous at a certain pres- 
sure under the influence of electrical vibrations, becomes luminous 
at a higher pressure when exposed at the same time to the action 
of X-rays. Thus, oxygen becomes luminous at a pressure of 
51 mm. in one case, and it already shows some luminosity at 
68 mm. when subjected at the same time to the action of X-rays. 
A similar effect is observed in the case of radium rays. Thus, in 
one case the author found that air which became luminous only at 
an exhaustion down to 33mm. already became luminous at a 
pressure of 44 mm..when brought into the neighbourhood of a 
radio-active substance. At the same time the colour of the light 
changed from a reddish-violet to yellowish-green. 


For measuring low temperatures, M. H. Pellat, in 
Comptes Rendus, proposes the adoption of an apparatus based upon 
the Peltier effect. _He employs an iron-zine couple on account of 
its great thermo-electric power at low temperatures. The part to 
be exposed to the low temperature has the shape of a cylindrical 
bar about 20 cm. or 30cm. long, with a junction in the middle. This 
bar is enclosed in a glass tube and brought into the space whose 
temperature istobe measured. A current is sent through it sufficient 
to produce a measurable Peltier effect, but not sufficient to produce 
= perceptible Joulean heating. The current is sent through in such 
a direction as to produce cooling of the junction, and this cooling 
is compensated by heat supplied by a small heating coil, so that 
the resulting difference of temperature, as indicated by two 
auxiliary thermo-couples, becomes zero, 





MISCELLANEA. 


A Gas-LIT bell-buoy will shortly replace the present 
bell-buoy at the Manacles Rocks near Falmouth, 


WE understand that Mr. Jas. Hookey, engineery-in. 
chief to the Post-office, will retire next month. Mr. Hookey’, 
service covers a period of forty-seven years, : 


WE are informed that the general meeting of the 
Acetylene Association will be held at the Westminster Palacg 
Hotel on Thursday, the 27th inst., at 11 a.m. 


WE are informed that Mr. J. D. Cormack, Professor of 
Mechanical Engineering at University College, has accepted the 
— of honorary consulting engineer to the University Collegg 

ospital. 


At the Sheffield City Council, on the 12th inst., g 
letter was read from the Local Government Board giving their 
sanction to the Council to borrow £348,376 for the purposes of the 
electric light undertaking. 


One of the banks of the river Aniene, a tributary of the 
Tiber, gave way at Tivoli last Sunday, inundating the neighbour. 
h The stream is the source of energy of the electrical system 
in Rome, which was suddenly cut off, but it has since been re. 
established by the local authorities, 


WE are informed that Sir William Roberts-Austen, 
K.C.B., will deliver the tenth ‘James Forrest” Lecture, on 
‘*Metallurgy in Relation to Engineering,” at the Institution of 
Civil Engineers, on Wednesday, Leet 23rd, the date having been 
unavoidably altered from that originally proposed. 


Accorp1nG to all accounts, the cycle trade of Coventry 
is ina much more satisfactory condition than it was at this time 
last year, when the outlook was very bad. The motor bicycle in 
particular is receiving much attention among the bicycle builders, 
— a self-propelled bicycle can be purchased for from £40 
upwards, 


Last Saturday afternoon the new first-class battleship 
Russell, built at the shipbuilding yard of the Palmer Company, at 
Jarrow, was thrown open to the public for inspection, the proceeds 
being devoted to the funds of the Palmer Memorial Hospital and 
the Jarrow Mechanics’ Institute. Over 2000 persons availed them- 
selves of the opportunity to inspect the ship. 


THE Government have decided to establish new depart- 
ments at the Admiralty to deal expressly with the letting out of 
contracts for naval work, including engines and armour plates, and 
to technically supervise the work, in its construction The new 
arrangement will permit of the Director of Naval Construction 
devoting more time to the designing of war vessels, 


Tue Glasgow Corporation has decided to carry out 
the extensive water scheme at Loch Arklet, so as to secure that 
10,000,000 gallons of water shall be emptied daily into Loch 
Katrine, from whence Glasgow gets her water supply. The Water 
Commissioners have been empowered to borrow, in the first 
instance, half a million sterling towards the scheme. 


WE are informed that the fire which occurred recently 
at the works of Bertrams Limited, Edinburgh, is not nearly so 
serious as has been represented in the daily Press. The fire 
originated in the drawing-office, and ‘the heat caused a leaden 
water pipe to melt and discharge its contents amongst the flames 
with good effect. The estimated value of the damage is less than 
£100. 

Tue death is announced of Mr. George Scholey Young, 
which took place at his residence, 9, Blessington-road, Lee, on 
Tuesday evening, the 11th inst., at the age of fifty-two years. Mr. 
Young had been manager of the engineering department of the 
Thames Ironworks and Shipbuilding Company for the last eleven 
years, and was not only well known, but highly esteemed in the 
engineering world. The funeral took place at Ilford Cemetery last 
Saturday. 


THE competition for motors in Paris is to be followed 
by an exhibition from May 24th to June Ist. All motors and 
apparatus using denatured alcohols in any way will be admitted to 
the exhibition, whether taking part in the competition or not. The 
exhibition will also include apparatus for producing industrial 
alcohol, the receptacles for storing and transporting the areges : 
apparatus werked by exposed motors, denatured alcohols, aud 
their products. 


Tue depth of water in the Manchester Ship Canal and 
docks is being maintained throughout the entire length by constant 
dredging, as the quantities of silt and sludge deposited in the 
waterway continue without sensible diminution. Special dredging 
operations are being carried on for the deepening of the channel in 
the estuary of the Mersey which forms the access to the canal at 
Eastham ; the work includes the removal of banks of silt and of a 
certain quantity of rock. 


A PUBLIC meeting, convened by the Progressive party 
of the London County Council, was held at the St. James’ Hall, 
Piccadilly, to ‘‘ protest against London’s water supply being handed 
over to a Board of Works without any popular control.” It was 
proposed and carried ‘‘ that this meeting strongly protests against 
the proposal to hand over the vast interests of London in its water 
supply to an irresponsible authority constructed on the discredited 
aaael of the Metropolitan Board of Works.” 


Tue cruiser Powerful, which is now at Portsmouth 
Dockyard refitting, will have four additional 6in. quick-firing guns, 
protected by 6in. K.N.C. casemate armour. The order for these 
casemates was received by the makers—Charles Cammell and Co., 
Limited, of Sheffield—on the 27th December last, and notwith- 
standing that casemate armour necessarily involves considerable 
workmanship, they were despatched from the Cyclops Works at 
Sheffield in about six weeks from receipt of order. 


Tue use of motor cars is spreading very rapidly in Italy, 
writes the British Consul at Naples. The country is well adapted for 
their use, as the roads are excellent, and, where mountainous, the 
gradients are arranged with consummate skill. The use of auto- 
mobiles for military purposes is attracting attention, and there can 
be no doubt that in the near future there will be a large trade in 
them, the only drawback being the high price of petrol in Italy. 
At present the trade appears to be for the most part in the hands 
of French manufacturers, 


TuERE is to be keen competition for the five first-class 
cruisers which are to be given out by the Admiralty. There are 
twelve firms in competition for the first-class cruisers, viz. : Vickers, 
Sons and Maxim; the Thames Shipbuilding Company, Limited ; 
Harland and Wolff, Belfast ; John Brown and Co., the Fairfield 
Shipbuilding Company, the London and Glasgow Shipbuilding 
Company, Beardmore and Co., and Messrs. Scott, all of the 
Clyde ; and Sir William Armstrong, Mitchell and Co., Stephensons, 
Swan and Hunter, and Palmer’s Shipbuilding Company, on the 
Tyne. 

Wuen completed the Colonia—a new cable steamer— 
will take in a full supply of cable at the Telegraph Construction 
and Maintenance Company’s works, and proceed to the Pacific to 
lay the cable from Vancouver to Fanning Island in mid-Pacific, 
ps Piso it is to be continued to New Zealand. The project in 
hand is to complete the circle round the world of British owned 
cables laid between points all of which are on British territory. 
A complete installation of cables such as this is possessed by no 
other nation. A special article on this subject appears in another 
column, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfyasse, Vienna 1, 
CHINA.—KeLiy AND WALSH, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A. TweitmeyveEr, Leipzirc. 
[NDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
TALY.—LOoESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND WaLsH, Limitep, Yokohama, 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
4, AFRICA.—GoRDON and Gorcu, Long-street, Capetown, 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. JutTa AND Co,, Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GorDon AnD Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Crate, J. W., Napier. 
CANADA.—MonTrEat News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL NeEws Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KE.Ly anv WALSH, LraireD, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tux EnGingeR can be had, by order, from any newsagent in town or 
country, at the various railway stations ; ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :- 

Half- ails (including double number) £0 14s, 6d. 
Yearly (including two double numbers) . £1 9s. Od. 
Ciorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit oceur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign ‘Subscribers paying in advance at these rates 
will receive Tue EnGinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Copies. Tuick PAPER yo 
Os. 


Half-yearly .. .. £0 188. Od. Half- -yearly 
Yearly £1 16s. Od. | Yearly ee re Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


4a The charge for advertisements of four lines and ander is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week, 


etters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


tment of the 
hite; all other 








PUBLISHER’S NOTICES. 


* * With this week's number is issued, as a Supplement, a Two-page 
Dirai wing of a Four- -coupled EB. press Locomotive, the Furness fact. 
ray. Heery copy asx issued by the Publisher includes a copy of 
this Supplement, and subscribers are requested to notify the fact 
should the y not receive it, 


THE JAPANESE LINE-OF-BATTLE SHIP HatsusE.—Ouwv tiro-page 
“aan of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1k., by post 1s, 1d. 





*.* If any subscriber abroad should receive THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
if suffered, can be ort «if! by obtaining the pape direct from 
this office 
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RaiLway, 


TO CORRESPONDENTS. 


4B In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by ua may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

42 All letters intended for insertionin Tux ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

48 Wecannot undertake to return drawings or manuscripts ; 


we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


Sanp WasHERS.—You might try Mather and Platt, of Manchester. 

J.C, anp Co, (Dundee).—The valve gear for which you inquire is the 
subject of patent specification No. 3761 of 1901. 

G, D. W. (Goudhurst).—We would suggest that you should write to the 
Principal of Keyham College, Devonport, for the information which 
you require. 

F. H. (Todmorden).—The makers can give you readily the particulars 
you require. Our publishing department is sending you a copy of 
‘THE ENGineer Directory,” in which you will find a list of makers’ 
names. 

Macuings (York).—We cannot refer you to such a book as you mention. 
It would be most probably of use to you to consult the various 
descriptions of works which have from time to time appeared in our 
columns, 

J. O. F. (Lahinch).—You will probably find all you require in ‘‘The 
Construction of the Modern Locomotive,” by George Hughes, 
published by Spon. The matter in this book originally appeared in 
Tue ENGINEER. 


INQUIRIES, 


OIL ENGINE VALVES. 
Sir,— Would any of your readers state the method of calculating the 
areas of induction and of exhaust valves for petrol and petroleum 
motors? 


February 20th. O1L ENGINE. 








MEETINGS NEXT WEEK. 


Tue Inxstirure of Marine Enoineers.—Monday, February 24th, at 
8p.m. Adjourned discussion on “Some Boiler Defects and Suggested 
Remedies. ’ 

City or Lonpon Co_Lece Science Society.—Wednesday, February 
26th, at 7.30 p.m. Paper, ‘‘The Theory and Practice of Photographic 
Manufactures,” by Mr. Edmund A. Robins. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
—Tuesday, February 25th, at 7.30 p.m., at the New Physical Laboratory, 
Owens College, Manchester. Paper, ‘‘The Electric Problem of Rail- 
ways,” by James Swinburne, M.1.C.E. 

Tue InstireTion or Civit Exncingeers.—Tuesday, February 25th, at 
8 p.m. Ordinary posing. Paper to be discussed, ‘ Electrical Traction 
on Railways,” by W. M. Mordey and Bernard M. Jenkin, M. Inst. C.E. 
—Friday, February 28th, atS p.m. Students’ meeting. Paper, ‘‘ Indi- 
cating High-speed Steam Engines,” by A. M. Arter, Stud. Inst. C.E. 

Tue INstiTUTION OF ELECTRICAL ENGINEERS.—Thursday, February 27th, 
at S p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8S.W. Papers, ‘‘ Electric Shock and L egislation thereon,” 
by Major -General C. E. Webber, C.B., R.E., Past-president ; “ Electric 
Shocks,” by F. B. Aspinall, Member ; “‘ Electric Shocks at 500 Volts,” by 
A. P. Trotter, Member. 

Socrety or Arts.—Monday, February 24th, at 8 p.m. Cantor Lectures. 
Third Lecture on “ Personal Jewellery from Prehistoric Times,” by 
Cyril Davenport, F.S.A.—Wednesday, February 26th, at 8 p.m. Ordinary 
meeting. Paper, ‘‘ Recent Inventions in Weaving Machinery,” by Prof. 
Roberts Beaumont, M.I. Mech. E.—Thursday, February 27th, at 4.30 p.m. 
Indian Section. Paper, ‘‘The Industrial Development of India,” by 
Nilkanth B. Wagle, B.A. 

Roya InstitvTion oF Great Britain.—Friday, February 28th, at 
9 p.m. Discourse on ‘‘ Gold Mining in Klondyke,” by Prof. Henry 
A. Miers.—Afternoon Lectures at 3 — Tuesday, February 25th, “‘ The 
Temperature of the Atmosphere: Its Changes and their Causes,” by 
William Napier Shaw ; Thursday, February 27th, ‘‘ Scotland’s Contribu- 
tion to the Empire,” by Sir Henry Craik ; Saturday, March Ist, ‘‘ Some 
Electrical Developments,” by the Right Hon. Lord Rayleigh. 








DEATHS. 

On the 12th inst., at 73, Breakspears-road, St. John's, S.E., Epwin 
CALEB WARREN, late Chief Constructor H.M. Dockyard, Chatham, aged 
seventy. 

On the 13th inst., at 75, Tulse-hill, S.W., in his seventy-third year, 
Henry Eaton, for many years superintending engineer to the Postal 
Telegraph Department in the London district. 
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THE NAVY ESTIMATES. 


THE Navy Estimates for the year 1902-3 provide 
a net total of £31,255,000, being an increase of 
£380,000 only beyond the amount voted for the 
current year, but showing an increase of over 
£12,000,000 beyond those presented to Parliament 
for 1894-95. Assuming that ample provision has 
been made for the colossal requirements of a navy 
which must expand pari passu with the extension 
of that vast maritime empire whose waterways it 
patrols in times of peace and holds inviolate in 
time of war, it is satisfactory to note that the 
authorities at the Admiralty are satisfied with so 
moderate an increase in proposed expenditure. A 
heavier demand might have been made upon the 
country if necessary, without demur, for, as a well- 
known writer has observed, “every shilling that is 
devoted to the Navy, if expended with economy and 
judgment, is well bestowed, for it is England’s in- 
surance against those great accidental calamities 
which destroy the happiness and prosperity, and 





| year 1901-2 
| pended by March 31st. 
| gratulation, showing that the capacity for output, 


sometimes the lives of nations.” 

All the money voted for new construction for the 
will have been actually earned and ex- 
This is a matter for con- 


both in Government dockyards and in the trade, has 
been correctly gauged. The amount proposed in 
|the new estimates for new construction is 
| £9,058,000, of which about three-quarters of a 
| million will be for the commencement of new 





vessels. The corresponding figures for the current 
year are £9,003,000 and half a million. The First 
Lord of the Admiralty, in his “Statement,” justly 
remarks that it matters little the date upon which 
ships are commenced, but the important date is that 
at. which they are completed and ready for com- 
mission. Here we are thoroughly in accord with 
him, although, remembering the dates of commence- 
ment and completion of the Eclipse, the Fox, the 
Gladiator, the Pandora, and one or two of our recent 
battleships, the remark appears to bear hardly upon 
Admiralty practice for the past six or seven years. 

During the current year four battleships of the 
Formidable class and the Vengeance will have been 
completed and passed into the Fleet Reserve ; four 
armoured cruisers of the Cressy class; the first- 
class protected cruiser Spartiate; the third-class 
protected cruiser Pandora; the Royal Yacht Victoria 
and Albert, twenty-two destroyers, five submarine 
boats, and other details. The homogeneous charac- 
ter of the battleships and armoured cruisers renders 
them a _ peculiarly satisfactory increment in 
strength, with a view to their forming part of the 
Channel or Mediterranean Squadrons. This fact 
is commented on in the First Lord’s statement. 
Independently of these vessels, there will be under 
construction, on April 1st next, thirteen battleships, 
twenty-two armoured cruisers, four other cruisers, 
ten destroyers, and other details; out of which 
numbers five battleships, seven armoured cruisers, 
and six details will be completed and passed into 
the reserve during the coming year. 


It is proposed to commence during the financial 
year 1902-3 two battleships, two armoured cruisers, 
two third-class cruisers, four scouts, nine de- 
stroyers, four torpedo boats, and four submarines. 
But a very important feature of this part of the 
new programme is the plan of reconstruction 
which has been decided on, and in which great 
progress will be made during the year. The battle- 
ships of the Royal Sovereign class are to have the 
upper deck guns protected by casemates, a most 
valuable modification, as hitherto the protection of 
these gun positions was most inadequate. Another 
excellent arrangement is the exchange of the 4-7in. 
quick-firing guns of the Centurion and Barfleur for 
6in. weapons in casemates. Four 6in. quick-firers 
will also be added to the armament of the Terrible 
and Powerful. All the 4-7in. guns of the Arrogant 
and Talbot classes are also to be replaced by others 
of 6in. calibre. It is a little difficult to see how these 
increased weights of armour and armament can be 
carried upon the vessels indicated without an increase 
of displacement or a reduction of the coal supply 
carried; but a certain amount of latitude, or 
Admiralty margin, is always given in allowing for 
weights on board, and probably coal and extra stores 
will be cut down a little without doing any great 
harm. The changes are, however, imperative, and 
will be hailed with satisfaction by naval officers. 

The new class of cruiser to which the name of 
“scout” is to be given, comes in somewhat oppor- 
tunely after the reading of a valuable paper at the 
spring meeting of the Institution of Naval Archi- 
tects by Admiral C. C. Penrose Fitzgerald, entitled 
“A Design for a Fast Scout.” Lord Selborne did 
not give any of the proposed dimensions for the 
future type, but said that he should invite the 
private shipbuilders of the country to give the Navy 
the benefit of their creative ingenuity by submitting 
designs to fulfil certain stated conditions. Singularly 
enough the working out of Admiral Fitzgerald’s 
design was taken in hand by Mr. Philip Watts, of 
Elswick, at the time, but now Director of Naval 
Construction at the Admiralty. Possibly the adop- 
tion of such a type for the British Navy may have 
been the outcome of the Admiral’s idea. If so it is 
suggestive of a happy augury for the future when 
naval officers and naval constructors will be found 
working out, side by side, their suggestions for 
coming naval types. The design for a “ fast 
scout’’ above alluded to was a vessel of 3800 tons, 
capable of steaming 25 knots, but having an actual 
sea speed of at least 23 knots at three-quarters power. 
Mr. Philip Watts expressed his confidence that such a 
speed could absolutely be maintained with the 
design in question. A light armament was to be 
carried of 4in. quick-firers, but the vessel was in- 
tended to reconnoitre, and not to fight. We heartily 
endorse Admiral Fitzgerald’s views as to the im- 
portance of such a type, and Admiralty opinion 
appears now to have distinctly taken a turn in this 
direction, although Sir William White was much 
opposed to it at the time when the paper was read at 
the meeting of Naval Architects. Perhaps, however, 
the invitation to the trade may produce some type 
considerably faster than the 25-knot scout. At the 
Glasgow Exhibition a model appeared, ostensibly 
intended for a Channel steamer, but in reality 
of under- water form very similar to a large 
“destroyer.” It was designed by the Parsons 
Company, Limited, having turbine engines, with 
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eight propellers on four shafts, the indicated horse- 
power being 18,000, or 1000 more than the Admiral’s 
* scout,” while the length was 275ft., beam 30ft., 
and estimated speed 30 knots. A modification of 
this vessel with greater length, greater beam, and a 
fuller midship section, would probably maintain 
26 knots in a sea way, and could run away with 
ease from the fastest cruisers that have yet been 
built. 

The number of officers, seamen, and engine-room 
ratings is to be increased by 3875, thus raising the 
total for the coming year to 122,500. Considerable 
modifications are to be made in the position of 
officers of the medical branch of the Navy. The 
great impetus which has been given to the status and 
working of the Army medical department, and the 
improved condition of service for the officers belong- 
ing to it, have shown that something must be done 
in this direction for the Navy. The result will be 
better pay, positions, and allowances for the officers 
concerned. Singular to say, however, nothing 
whatever is shadowed forth as regards an intention 
to improve the social status and position of the 
officers of the naval engineers’ branch. This is a 
serious omission, and it is extraordinary that so 
far-seeing a statesman as Lord Selborne is dead to 
the unwisdom of leaving the patient endurance of 
the most important scientific branch of the Navy 
entirely unrewarded, after all their years of waiting. 
We earnestly trust that the omission may yet be 
rectified, and that the loyalty of the naval engineers 
may find supporters who will not fear to express 
their honest convictions upon this important point. 


THE NEW ALLIANCE AND ITS COMMERCIAL EFFECTS. 


To say that the Anglo-Japanese alliance came as 
a surprise to the people of this country, and to the 
world in general, is stating the case very mildly. 
The general approval with which the announcement 
has been received in Great Britain points to the fact 
that the need of such a compact had been felt. 
There have not been wanting writers and politicians 
who have advocated this alliance; and the Special Com- 
missioner of THE ENGINEER, whom we despatched 
in 1896 to the Far East, for the purpose of 
studying the industrial question after the Chino- 
Japanese war, was one of the first to point out very 
clearly the advantages to be obtained from such a 
treaty. 

What is wanted in the Far East, as elsewhere, is 
peace, and a confidence that the peace will be of a 
lasting nature. The new alliance must do more 
towards bringing about this desirable state of affairs 
than any other combination that could be devised. 
And this, in spite of the continual protests by other 
Powers to the effect that their policy is not aggres- 
sive in China, that they do not want to acquire 
territory, and that, if they do so, they do not 
intend to restrict the commerce of other na- 
tions. Experience has cleaily shown us that, 
in spite of their undertaking to maintain the 
policy of “the open door,’ in practice we can- 
not rely on their promises. Where is the “open 
door ”’ at Port Arthur since the Russians occupied 
the place? Where is the “open door” at Kiao- 
chau since it became the property of Germany ? The 
Germans, it is true, have made a pretence of keep- 
ing the door ajar, and, thinly veiled as this pretence 
has been, it has sufficed to satisfy our Foreign- 
office. As a matter of fact, however, Germany has 
so arranged the working of the contracts which she 
forced upon the Chinese, that there is no possibility 
of any other country participating on equal terms 
with her in the trade that is done with Kiao-chau. 

Experience, too, has taught us, from the Boxer 
rebellion, and the recent expedition to China which 
followed it, that international methods, as well as 
interests in the Far East, are divided, roughly speak- 
ing, into two camps. On the one side are the 
British, the Japanese, and the Americans, and on 
the other the Russians, the Germans, and the rest 
of the mixed nationalities who occupied Peking last 
year. While that occupation lasted the Chinese 
made no effort to disguise their preference for the 
former of the two combinations, the troops of 
which treated them with comparative leniency. 
This preference was so noticeable in Peking, that 
when that city was cut up into sections, each of 
which was placed under the protection of one or 
other of the Powers in possession, the streets in 
the Russian, German, and French sections were 
absolutely deserted, the shops and houses all being 
closed, offering a vista of miles and miles of desola- 
tion and ruin. At the same time the streets in the 


English, Japanese, and American sections were 
thronged with Chinamen carrying on a thriving 
trade, as if they were not at war with anybody. 
All this goes to show that, if the Anglo-Japanese 
treaty is sufficiently strong and sufficiently well 
conducted to make the Chinaman feel that he has at 
last a friend, who is as powerful in the interests of 





China as Russia is powerful against those interests, 
then we need have no fear as to which of the two 
sides China would support in commerce and in 
everything else. 

If China feels secure, and can, by the joint per- 
suasion of her two new and powerful friends, be 
induced to launch out into a policy of rational 
reform and progress, the objects of the Anglo- 
Japanese treaty will have been gained. In measure 
as China progresses so will Russian influence at 
Peking wane; but to ensure this the diplomatic 
representatives of the two allies will have to be 
vigilant and patient in the extreme for years to come, 
to counteract the insidious tactics of Russia in the 
Chinese capital. Russia has a strong hold on the 
Peking authorities. Her obvious strength, which is 
always paraded before the eyes of the Chinese, her 
system of heavily bribing the right men at the right 
time, and her steadily taking the side of the Re- 
actionaries by her assurances that she will never 
endeavour to force a progressive policy on the 
inhabitants—all have tended in the past to strengthen 
Russia in the eyes of the helpless Chinamen. The 
business of the Anglo-Japanese alliance will be to 
break down this obstacle to peace and security, and, 
when once this has been done, a new era will be 
opened in the commercial history of the world. 

In an interview with the Japanese Minister last 
week, Baron Hayashi expressed to a contemporary 
his opinion that, quite apart from the question 
of an increase in trade with China, the effect of 
the new alliance would be to increase the trade 
between Japan and the rest of the world, and 
more particularly between Japan and England. 
This treaty will so strengthen Japan’s financial 
standing, that she will now have no difficulty in 
borrowing all the money she requires. Baron 
Hayashi maintains emphatically that the reports as 
to Japan’s approaching insolvency are without 
foundation, as those who have studied the country 
at all carefully are fully aware. A _ country 
may suffer from undue expenditure, and be in con- 
sequence much inconvenienced for want of ready 
money ; but when, as the Japanese Minister points 
out, that country has trebled its export and import 
trade during the last few years, there is nothing 
to point to ruin. 

The main benefit which Japan will derive from 
this alliance is that she will have the solid weight of 
the British Empire behind her, and this will con- 
stitute a powerful prop in peace and in war, an 
incentive to her to launch out in enterprises and 
international politics, and an incentive to us, and 
to the rest of the world, to treat Japan seriously 
and cultivate her trade. The advantages to us 
are, primarily, that we have secured an intelligent 
and active agent on the spot, who will follow every 
move of that intricate problem, the Far Eastern 
question—a thing that for years past our own diplo- 
macy has quite failed to do—and an ally, who, if it 
should come to war, will, during the early stages at all 
events, do the bulk of the fighting. Commercially 
speaking, apart from the incentive which may be 
brought to bear by a sentimental wish to put busi- 
ness in the way of one’s ally, we cannot hope to 
profit in a greater proportion than anybody else. If 
business is good we shall get our share, and if the 
Anglo-Japanese alliance will effect this, we cannot 
look for more. From this point of view the alliance 
should be as productive of good to other foreign 
nations as to ourselves. ; 


VIBRATION ON TUBE RAILWAYS, 


In another place we publish the report of the 
Committee of the Board of Trade appointed to 
inquire into the vibration produced by the working 
of the traffic on the Central London Railway. The 
interest of the report is almost purely personal, that 
is to say it is of no special scientific moment. It is 
due to the environment, so to speak, of the line that 
the inquiry has been necessary. Certain house- 
holders in the neighbourhood traversed by the line 
complained of the nuisance caused by the passage of 
the trains under or near their houses. If the tube 
railway passed under Salisbury Plain nothing would 
have been said about vibration. The principal 
importance of the inquiry and its result is due to the 
circumstance that we are to have many more tube 
railways, and it is desirable to determine, if possible 
once for all, what system of construction both of 
line and vehicles will most conduce to quiet. 

It seems curious at first sight that no one has 
determined with any accuracy what it is that causes 
vibration of the kind investigated. We take it asa 
matter of course that vehicles shall shake, and we 
provide springs to make the shaking easy. The 
Committee have had some little trouble in making 
up their mind as to the proximate or immediate 
cause of vibration. The elementary cause is the 
absence of springs in the locomotives. The loco- 
motives have a dead or unspring-borne load of eight 





tons on each of four axles. There are no recipro- 
cating masses, all the parts in rotation are perfectly 
balanced—why should there be tremours ? The reply 
is that if the wheels were absolutely true cylinders, 
and the rail tables were rigid and dead smooth, there 
would be no vibration. The surface of a practical 
rail is, however, not smooth and level. It is wavy, 
and as the unspring-borne part of the load follows 
the rail over the crests and hollows of the waves it 
is subject to vertical accelerations which cause the 
pressure on the support to become variable. Where 
there are no springs and the speed is high, a state of 
things is soon reached in which the pressure on the 
rail disappears for the moment, and the load is on 
the point of jumping across the hollow. It may he 
added here, for the further information of the Com- 
mittee, that the Board of Trade have somewhere in 
their archives a report of experiments made on the 
Great Western Railway near London, which showed 
that a vehicle might pass at a high speed over 
chalked rails without touching the rail at all for dis- 
tances varying from an inch or two up to as much 
as 2ft. 

Incidentally some facts came out which ought 
not to be overlooked in the construction of other 
tube railways. The Central London tube is a little 
too small in diameter. The rolling stock only clears 
the top of the tube by 2in. The Committee wished 
to put in heavier rails, but it was found impossible ; 
there was not clearance enough. The evil is not 
confined to shallow permanent way. When a 
vehicle gets off the rails it is next to impossible to 
lift iton again. There is no room, and the result is in 
general that the top of the vehicle, whatever it be, 
may hdve to be cut to pieces before the line can be 
cleared. This is productive of immense delay and 
inconvenience. Derailments will take place. The 
engineer should always provide a long way ahead 
for contingencies. The apparently impossible not 
infrequently occurs. 

One or two interesting scientific points, it will be 
noticed, came up in the course of the inquiry. 
Although the trains tested were apparently all alike, 
each of its kind, that is to say, locomotives without 
springs to the driving wheel axles, or with them, or 
motor trains, it seems that some cause vibration 
and others do not. According to Mr. Mallock, it is 
a matter of chance whether a given train does or 
does not cause severe vibration. The upshot of the 
whole matter is, that while the construction of the 
tube and the permanent way inside have an effect, 
and this effect is reduced or augmented by the 
nature of the soil through which the tube passes, the 
engineers have so little control over the structural 
conditions that they may be wholly overlooked, 
provided, of course, reasonable precautions are taken 
to make the road bed and rail supports good and 
“dead.” The patent cause of vibration is the running of 
springless vehicles. At all costs, therefore, the dead 
weight carried must be reduced. Gearing has its dis- 
advantages, but these are quite overborne by the 
advantage gained by the combination of gearing and 
springs. All the superlative indications, however, 
are in favour of trains the coaches of which carry the 
motors; but we cannot read the report without 
arriving at the conclusion that a larger tube is 
essential—a few inches more in diameter would 
suffice. The increase would not entail an enormous 
additional outlay, and the resistance of the trains, 
which act like pistons, would be so far reduced that 
the cost of haulage would probably be eliminated to 
an extent which would suffice to pay interest and 
to spare on the additional capital outlay. 


PATENT LAW AMENDMENT. 


In another column we reprint in full a Govern- 
ment Bill which has been brought before Parlia- 
ment with the object of amending “the Law with 
reference to applications for Patents and Compulsory 
Licences, and other matters connected there- 
with.” Speaking generally, this Bill embodies 
the recommendation of the Committee appointed by 
the Board of Trade, to the report of which we 
alluded in our issue of April 5th last. We may 
briefly enumerate the salient points in the Bill. It 
provides, first of all, that after a complete specifica- 
tion has been filed, a special examination shall be 
made with a view of discovering whether the 
invention claimed has been anticipated wholly or in 
part by any specification which has gone before it. 
This is subject to two limitations. The anticipat- 
ing patent must have been completed; no pro- 
visional specification not followed by a complete 
specification will invalidate a patent which may 
come after it. The other limitation is that such 
specification must have been deposited not more than 
fifty years before the application for the patent 
under investigation. If any anticipation is found, a 
report to this effect is to be made to the Comptroller 
who may hear the applicant, who will be permitted 
to amend the specification in the ordinary way. If 
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the applicant refuses so to amend _ his specification, 
the Comptroller may decide whether a reference to 
any, and, if so, what prior specifications ought to be 
made in the specification by way of notice to the 
public. The fact that a specification is not marked 
with any reference to prior patents is not to be 
taken as guaranteeing its validity. The second 
main provision in the Bill is the alteration of the 
time within which the complete specification must 
be filed from nine to six months. It is further pro- 
posed to transfer the granting of compulsory licences 
from the hands of the Board of Trade to the Court 
this section of the Bill to be retrospective. 

As far as can be foretold, this Bill, should it 
become law, will be found beneficial. Although it is 
specifically disclaimed that the non-marking of a 
patent is a guarantee of validity on the score of 
anticipation, yet it will doubtless be regarded as 
strong prima facie evidence on this point. An in- 
tending purchaser, for example, is much more likely 
to pay attention to an unendorsed specification than 
to one marked with the numbers of one or more 
specifications which have gone before it. Such 
markings, too, seem likely to aid those searching to 
see if there are anticipations of an invention for 
which it is proposed to take out a patent. If the 
Patent-office search is really well carried out, how- 
ever, the suggested course of action will, it seems to 
us, almost certainly largely reduce the number of 
complete specifications granted. There are obviously 
two sides to this question, which open up too large 
issues for discussion here. On the one hand, there 
will, presumably, be a number of patents having, 
at all events, a substantial claim to originality ; on 
the other hand, there will be rejected—or prac- 
tically rejected, for it amounts almost to this—a 
number of applications which may or may not be 
useful, though they may not be original. The 
Patent-oftice is almost sure to lose revenue, for 


the applicant having his specification badly 
marked will nearly certainly withdraw it. But in 


this connection it should be pointed out that already 
the number of worthless patents, the payments on 
which are not continued after those on the complete 
specification are paid, are very large. As we 
say, however, it would be impossible to discuss this 
aspect of the matter at greater length in the present 
instance. As to whether or not the change from 
nine months to six months in the time allowed to 
elapse between the first application and the filing of 
the final specification will be universally acceptable, 
it is hard to say. We should judge that this pro- 
vision would meet with the approval of patent agents 
in general. But what the inventor himself will say 
is another question. There are hundreds of inven- 
tions which are complete from the first; there are 
others which take much time to perfect. It may be 
that the curtailment of the time usually allowed for 
improvement will come asa hardship. But, again, 
it appears almost incredible, yet we are assured that 
there are many inventors who actually during the 
at present existing nine months contrive to forget 
all about their patents; and cases have even been 
known in which, when reminded by their agent of 
the approaching date for the filing of the complete 
specification, they have replied asking theagents what 
they were talking about. The invention had passed 
from their memory. It is, therefore, extremely 
hard to speak definitely as to the effect in the 
shortening of the period of provisional pro- 
tection. As to the granting of compulsory licences 
being transferred to a court of law, there appears to 
us to be but one opinion. The proposed step is 
accepted as excellent. The present system, by 
which such licences are granted by a referee ap- 
pointed by the Board of Trade, is open to many objec- 
tions, and has by no means been found to work 
well. The suggested alteration should make the 
acquirement of these licences not only more expedi- 
tious but less costly. 

So far as it goes, therefore, the Bill may be taken 
as a move in the right direction. But it might 
have gone further. It goes as far as the refer- 
ences to the Committee already mentioned were 
concerned; but there are matters which require 
altering, and which were not within the terms of 
reference to the Committee. In our opinion there 
might well have been added to the Bill clauses deal- 
ing with those who, while not registered patent agents 
nevertheless practise as such—and often exhibit mis- 
leading notices. We have heard of many inventors 
who have been duped by men of this class, and who 
have suffered severe pecuniary loss in consequence. 
It is true that there exist penalties for misrepresenta- 
tion in this connection, but some means or other are 
found for evading them and for sailing as near the 
wind as possible. To our mind this is a state of 
matters which should be stopped. There was a 
further matter referred to the Committee. This was 


whether the period of seven months’ priority allowed 
by Sec. 103 of the Patents, &c., Act of 1883 to 
applicants for letters patent under the International 





Convention might properly be extended, and, if so, 
on what conditions. The answer to this was in the 
affirmative, and the length of time suggested was 
twelve months. This recommendation was subject to 
three conditions : namely, that foreigners who apply 
for patents in this country under the Convention 
should be required to file a complete specification ; that 
this specification should be published upon accept- 
ance or after a period of twelve months; and that 
this concession on the part of this country be met 
by a similar provision in favour of British inventors 
in foreign countries. This recommendation forms 
of itself the subject of an Act which recently came 
into operation. The provision was granted before 
waiting for a similar action on behalf of other 
nations. Thus effect has been given to all the 
proposals put forward by the Committee. 
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THE CLYDE AND SAILING SHIP CONSTRUCTION. 
Tue launch of two large full-rigged sailing ships on the 
Clyde at one tide, though at another time scarcely of 
sufficient importance to note, is yet of interest as afford- 
ing evidence of a revival taking place, although on a 
limited scale, in this class of tonnage. The two vessels 
in question, launched on the 10th inst., were the Colonial 
Empire, a four-masted steel barque of about 4000 tons 
carrying capacity, from the yard of John Reid and Co., 
Whiteinch, and the sailing ship Urania, of 3400 tons gross 
register, and 5200 tons deadweight capacity, from the 
yard of A. McMillan and Sons, Limited, Dumbarton. The 
first is to the order of London owners and the second to 
that of a Hamburg house. McMilllan and Sons have still 
on the stocks another vessel for Hamburg ownership, and 
a third vessel—which will be the largest sailing ship yet 
constructed on the Clyde—to the order of a Spanish firm. 


Three sailers are also being built in the yard of A.| 
Port Glasgow, two for the Anglo- | 


Rodger and Co., 
American Oil Company, the other for an English com- 


pany. Still another sailing ship of 2500 tons is under 
way in the yard of the Dundee Shipbuilders’ Company, 


Dundee. The present revival—such as it is—of sailing 
ship construction on the Clyde is, of course, very partial, 
when it is considered that so recently as 1892, according 
to Lloyd's returns for that year, the aggregate sail tonnage 
was considerably over one half that of steamers—159,000 
as against 140,000 tons. The output of Russel] and Co., 
Port Glasgow, for that year amounted to 54,240 tons, 
consisting entirely of sailers, the number being twenty-six, 
or one vessel a fortnight. Other three firms that year 
produced nothing but sailing tonnage. In succeeding 
years the sailer formed less and Jess a feature in the 
returns, and had almost dropped absolutely out of count, 
when, with the last vear of the century, a slight revival 
took place, and this was greetly more marked during 
1901. The output in 1900 consisted of four vessels 
aggregating 6415 tons, and in 1901 it comprised five 
vessels aggregating 14,450 tons, two of the vessels being 
four-masters of as high a gross tonnage as 3370 tons 
each. The eight vessels now in hand will aggregate 
about 18,000 tons. The total sailing ship tonnage now 
building throughout the United Kingdom is 31,500 tons, 
so that the Clyde draws to itself, as the old-time source 
of new sailing tonnage, somewhat more than one half of 
the whole. 


VALVE GEAR ON THE GREAT NORTHERN RAILWAY. 


Last week certain very sensational statements ap- 
peared in the non-technical Press concerning marvellous 
economies effected in locomotive haulage on the Great 
Northern Railway by a new valve gear. We need not 
warn railway engineers that such statements must be 
taken with the utmost caution, but engineers who have 
not much practical acquaintance with locomotives may 
easily be led astray. We advise them to suspend their 
judgment. The figures published are entirely non-official, 
and may mean anything or nothing. They possess no 
scientific value whatever. There is reason to believe that 
Mr. Marshall's valve gear is fairly efficient. It is a modi- 
fication, we understand, of that which he has applied with 
success to stationary engines. More than this it is 
impossible to say. At the proper time our readers shall 
know all that is to be known. 





DOCKYARD NOTES. 





Ar last the Belleisle has been fired at. The long deferred 
event took place at Spithead, or, rather, off Bembridge, Isle 
of Wight, on Tuesday. Next week or so we shall have more 
to say upon the matter—a hasty account would be of 
little interest or value. 





Tur new third-class cruisers are to be named Turquoise 
and Amethyst. This looks as though a ‘‘Gem”’ 
be built. If, however, the new vessels are not more success- 
ful than the ‘“‘ P’’ class there will be little of the Gem about 
them save the name, unless it be intended to imply the 
maximum of cost with the minimum of utility. 





ADMIRAL Sir J. O. Hopkins is giving an important lecture 
at the United Service Institution next week on second-class 
battleships, i.c., vessels of about 12,000 tons. We under- 
stand that the gallant Admiral is giving this lecture chiefly 
with a view to trying to start an interest in naval discussions 
at the Institution. At present these are few and far 
between, and poor when they do come. Yet such discus- 
sions must do valuable service in making naval officers think. 
But, though Admiral Hopkins is devoting to the public 
weal his own well-earned rest and retirement, we doubt 
much whether his efforts will meet with much success. 


class is to} 


Naval officers have little spare time; such as they have is 
wasted in puerile tasks, the non-performance of which would 
ruin their service careers. 





| AN almost comical fuss is now being made in certain 
quarters because the new first-class battleship Irresistible is 
made port guardship at Gibraltar. We thought that by now 
even ‘our own naval expert’’ of the daily Press knew 
that a port guardship was not a vessel moored to assist the 
land fortifications; but apparently we were wrong. As a 
matter of fact, Admiral Fisher kept even the old Devastation 
cruising about, and the Irresistible will be as much a unit 
of the fleet as the Renown or Implacable. 





Tue destroyer Flying Fish does not seem to be much the 
better for ‘‘ strengthening,’’ for she has been driven damaged 
into Brest—a nice little object-lesson for the French. Some 
day, perhaps, some genius will be original and suggest trying 
a boat as built by her constructors. Some builders are 
doubtless more able than others at destroyer construction, 
but we do not know of a single instance in which an 
untinkered boat has come to grief from the effect of the sea. 
Of course, in the case of the Flying Fish the rumoured 
‘‘crack’? may be fiction, but in view of several recent 
incidents we are inclined to doubt it. Many destroyers are 
in a queer way just at present. 





Tur French coast defence ship Requin made 15-5 knots in 
the trial of which we recently reported the horse-power, but 
not the speed. 








SIR WILLIAM LENG. 





Ir is with regret that we hear, at the time of going to press, 
of the death of Sir William Leng, the proprietor of the Sheffield 
Daily Telegraph, which occurred at an earlyhour this morning. 
Though of late years Sir William had ceased to take an 
active part in the management of his yarious journals, 
travelling for his health’s sake each winter to warmer 
climes, it will be long before the part he took in exposing 
the trade union outrages under the leadership of the 
notorious Broadhead will be forgotten. Journalists of 
the present day may well be thankful that circumstances 
do not compel the presence of a revolver on their table 
when they edit their proof-sheets—a procedure forced upon 
Sir William Leng during those turbulent times. Born at 
Hull in 1825, Sir William Leng has closed a long life full of 
honour and esteem. Apart from his city of Sheffield, there 
will be many who will miss his familiar figure, with its fur 
coat and cigar, travelling east on an ocean-going liner. 











Tue Locke STEEL CHAIN.—A machine is being introduced into 
this country from America by means of which sprocket chain can 
be produced automatically from steel strip. We understand that 
the chain has already been submitted to and tested by severa 
English engineers. The design of the links is novel, and the 
process of formation, as carried out in the machine, is highly 
jagenious, 

NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: J. E. 
Jenkins, to the Pembroke, for the Diadem; J. J. Frost, to the 
Bulwark. Staff engineers: C. F. H. Tilbrook and H. Wallis have 
been promoted to the rank of fleet engineers with seniority of 
February Ist. Engineers: W. J. Steil, to the Revenge ; F. J. Page 
to the Galatea ; J. J. Shrivell, to the Nile, all lent for cruise of 
Reserve Squadron ; F. 8. Moss and J. C. Jenkins, to the Bulwark. 
Engineer, R.N.R.: F. T. Summers, to the Pembroke, additional, 
for instructional course. Assistant engineers: S. R. Lewis, to the 
Sanspareil ; F. S. Ainsworth and W. FE. Longland, to the Benbow ; 
R. H. Goodyear, to the Resolution; F. B. O’Dogherty, to the 
Revenge ; A. R. Rice, to the Collingwood, lent for cruise of Reserve 
Squadron ; F. J. L. Heath and A. H. Gorges, to the Bulwark ; 
and P. C. A. Hillier, to the Pembroke, for the Sutlej. Pro- 
bationary assistant engineers: H. F. Pocock, to the Revenge, for 
duty with Inspector of Machinery ; H. B. McGhie, to the Camper- 
down, temporary ; and G. W. Bodel, to the Trafalgar, all lent for 
cruise of Reserve Squadron. 


Society or ARTs.—Arrangements for meetings before Easter, 
1902 :—Monday, February 10th, 8 p.m. (Cantor Lecture): Cyril 
Davenport, ‘‘ Personal Jewellery from Prehistoric Times” 
(Lecture I.). Wednesday, February 12th, 8 p.m. (Ordinary 
Meeting): William Leonard Madgen, ‘Industrial Redistribution 
and its connection with the Overcrowding Question ;” Sir Frederick 
Bramwell, Bart., D.C.L., F.R.S., will preside. Monday, February 
17th, 8 p.m. (Cantor Lecture): Cyril Davenport, ‘‘ Personal 
Jewellery from Pre-historic Times” (Lecture II.). Tuesday, 
February 18th, 4.30 p.m. (Colonial Section): W. T. R. Preston 
(Canadian Emigration Commissioner), ‘‘The French-Canadian 
| Relationship to the Crown ;” Lord Strathcona and Mount Royal, 
G.C.M.G., LL.D., will preside. Wednesday, February 19th, 8 

p.m. (Ordinary Meeting): Erie Stuart Bruce, M.A., ‘“‘The Use of 
| Balloons in War ;” General Sir George Wentworth A. Higginson, 
K.C.B., will preside. Monday, February 24th, 8 p.m. (Cantor 
Lecture): Cyril Davenport, ‘‘ Personal Jewellery from Pre- 
historic Times” (Lecture III.). Wednesday, February 26th, 8 
p.m. (Ordinary Meeting): Prof. Roberts Beaumont, M.I. Mech. E., 
“Recent Inventions in Weaving Machinery ;” Sir Owen Roberts, 
M.A., D.C.L., will preside. Thursday, February 27th, 4.30 p.m. 
(Indian Section): Nilkanth B. Wagle, B.A., ‘‘The Industrial 
Development of India ;” the Earl of Hardwicke will preside. 
| Monday, March 3rd, 8 p.m. (Cantor Lecture): J. D. Geddes, 
| ‘Applications of Photography to Printing” (Lecture I.). Tuesday, 
| March 4th, 8 p.m. (Applied Art Section): Gerald C. Horsley, 
| “Structural Colour Decoration of the Interior of Public Buildings” ; 
| Walter Crane, A.R.W.S. will preside. Wednesday, March 5th, 
8 p.m. (Ordinary Meeting): E. Price Edwards (Trinity House), 
‘Sound Signals ;” Lord Rayleigh, D.C.L., LL.D., F.R.S., will 
preside. Monday, March 10th, 8 p.m. (Cantor Lecture): J. D. 
Geddes, ‘Applications of Photography to Printing” (Lecture II.). 
| Wednesday, March 12th, 8 p.m. (Ordinary here John 

Manu 





Hughes, F.1I.C., ‘‘The Utility of Alkaline Phosphatic res ; 
Professor Henry A. Armstrong, LL.D., F.R.S., will —- 
Thursday, March 13th, 4.30 p.m. (Indian Section): omas 


William Holderness, C.S.I. (Secretary, Revenue Department, 
ve wely ong ‘‘The Indian Famine of 1899, and the Measures 
Taken to Meet it;” Sir Antony Patrick MacDonnell, G.C.S.I., will 
preside. Monday, March 17th, 8 p.m. (Cantor Lecture): J. D. 
Geddes, ‘‘ Applications of Photography to Printing ” (Lecture III). 
Wednesday March 19th, 8 an (Ordinary Meeting): Professor 
Silvanus P. Thompson, D.Sc.. F.R.S., ‘‘Opto-technics ;” Sir 
William Abney, K.C.B., D.C.L., D.Se., F.R.S., will preside. 
Tuesday, March 25th, 4.30 p.m. (Colonial Section): Hon. Sir John 
Alexander Cockburn, K.C.M.G., “The Sphere of State Activity 
in Australia.” 
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EXPRESS ENGINES, FURNESS RAILWAY. 





Tue Furness Railway Company has recently added to its 


stock of locomotives some very powerful express bogie passenger | 
engines built to the designs of Mr. W. F. Pettigrew, M. Inst. | 


C.E., the locomotive engineer of the company. These 
engines have been constructed to replace the old 16in. 
evlinder class, which were found unable to haul economically 
the largely increased passenger traffic and heavy trains up the 
inclines on this line, which are very severe. The gradients on 
the up line from Barrow extend for some 54 miles, being 1 in 
63 in places, with eight and ten chain curves, and on the down 
line for nearly four miles with gradients in places of 1 in 76, 
which have severely tested the passenger locomotives of this 
company. 

The new engines, which have been built by Sharp, Stewart 
and Co., Glasgow, have inside cylinders 18in. diameter and 
26in. stroke, and have four coupled wheels 6ft. 6in. diameter. 
The wheel centres are of cast steel, with balance weights cast 
solid with the wheel rims. The tires are of rolled cast steel 
3}in. thick, and the crank and straight axles are of forged cast 
steel. The engine frame plates are of steel, 1gin. thick. The 
tender frame plates are also of steel, fin. thick. The boiler 
is of mild steel plates, 4ft. 4in. outside diameter, the length of 
barrel being 10ft. 8gin. and the length of fire-box 6ft. The 
boiler contains 230 steel tubes 1f?in. external diameter. Heat- 
ing surface :—Tubes, 1159 square feet; fire-box, 111°5 square 
feet; total, 1270-5 square feet; grate area, 18 square feet. 
The weight of the engine in working order is 43 tons, the 
working pressure 1601b. per square inch. The engines and 
tendersare titted with the automatic vacuum and steam brakes. 


The tenders are duplicated with those of the recent goods | 


engines, except that the water capacity has been increased to 
3000 gallons. 
323 tons. These engines, which have now been at work some 
months, are fitted with a special type of blast pipe designed by 
Mr. Pettigrew after a series of exhaustive experiments, which, 
combined with the improved valve motion, has reduced the 
coal consumption very considerably. 

Another special feature in these engines is the arrangement 
of spring gear of the driving and trailing wheels. Compensat- 
ing beams or equalising levers are used between the springs 
of the coupled wheels. With this arrangement the engine 
rests on two points at the trailing end—where the centre of 
the beams are on each side—and the leading ed on one point, 
the centre of the bogie. The effect of the compensating beam 
is to distribute the weight equally on the coupled wheels. It 
will be noticed that the springs are of quite unusual length. 
These engines ride much easier on uneven roads, through 
being fitted with this arrangement. 

The following are the principal dimensions :— 


Cylinders, diameter .. lft. Gin. 
sthoke 2ft. 2in. 
acy OE eee a lft. 4in. x 1gin. 
pipe, diameter... A we eet Teer ee 
Lapofvalves .. .. .. .. a? “aR- vse See ee 
Maximuw travel of valves ‘ ‘ 4,4in. 
Lead in full gear Pe Se eT ie ails — ae. 
Throw of excentrics.. .. .. .. .. .. .. .- Gim 
Diameter of sheaves... .. .. .. .. -: 1ft. 4}in 
Piston-rods, diameter .. .. .. .. -- .; 3in. 
Centre to centre of cylinders one ae! 
” ” » Valve spindles .. .. .. .. 3fin. 
Valve spindles, diameter et ea Tae 
Crosshead pins, diameter... , Le * . Shin. 
Crank pins, diameter... 7jin. x 4hin 
Connecting-red, length of 6ft. 3in. 
Coupling-rod pins .. .. 4in. x 4in. 
ear ee cast steel centres 
Diameter of driving wheels .. 6ft. 6in. 
- »» bogie wheels toh i 3ft. Gin. 
ET ee ee eee 
Wheel seat, diameter ee ene ee 
Journals Sie ae eee 
Centre to centre of journals .. 4ft. fin. 
Frames Peer er ence es.” Sper wales “os steel 
- PN aR ce Ss a a 
Distance between frames 4ft. lin. 


” *” bogie frames Wve 2ft. 9fin. 
Thickness of bogie frames... ket ee 2S tin 
Boiler (steel)— 


Diameter of barrel, outside 4ft. 4in. 
Length of barrel, two rings .. 10ft. S$in. 
Height of centre line from rail rem uN 
RE ee een ee eee, 
Smoke-box tube plate .. .. .. .. -. Zin. 
Firesbox shell, width at bottom, outside .. oe 
length ,, ” a soir as” cel 


Steam «ESR Sa 160 Ib. per sq. in. 
230 steel tubes, fin. diameter, 13 B.W.G. 


Length between tube plates .. 1Oft. 11}}in, 


Throat plate ‘ ysin. 
eee Siow, os)_ op fsin. 
Crown and side plates .. .. .. .. «. «. «. fim 
cee Re SR ORE at ee ee jin. dia., Ijin. pitch 
Fire-box (copper). length of bottom, inside .. Oft., 3gin. 
” width at bottom .. .. .. .. 3ft. 4in. 
mean depth inside... .. .. —s 
- top of box to inside of shell ae, eS lft. 4in. 
WN ssc aoe as a, ; : jin. 
Below tubes os ; ate Be ; sin. 
Back plate .. ph we S per : . Fin. | 
Crown and side plate .. .. .. . ih Aaa 
Screw stays.. .. .. . . lin. 
Heating surface— sq. ft. 
Tubes en Tare ae ay Sie . 1159 
Fire-box . ah é. be - ap, Saeed | 
Total .. 5s Ae & ; 1270-5 sq. ft. 
Grate area .. a pe 18 sq. ft. 
Ratio of grate area to heating surface 70-5 tol 


Smallest diameter of chimney. é Ift. 33in. 
Diameter of blast pipe nozzle : : +. Jao.” eee 


Tender. 


Diameter of wheels (cast steel centres) on tread 


3ft. 10in. 
Wheel base .. ‘ ; ; od 13ft. 


Capacity of tanks 3000 gallons 
Weights. 
Engine in working order— t. ewt. qr. 
On bogie wheels..  .. - os B Fe 
On driving wheels .. .. .. . . 4 40 
On trailing wheels ; [. eB ® 
eA ee ee <3 me 330 «OO 
Weight of tender in working order 
Leading wheels .. : ae . 0 1 0 
Middle wheels .. . P ey: HE £0 
Trailing wheels .. é. -eetels ss , Ww Ss 
ee -~ 2.84.9 


Our supplement gives sectional drawings of these engines, 
and we shall publish in an early impression another supple: | 
ment giving an outside view. 








| 

| 

Tue Berlin Electric Overhead and Underground Rail- | 

way was formally opened on Saturday by the Imperial, State, 
and municipal authorities. 


The weight of the tender in working order is | 


| at the instant of its escape the identical energy which the instant 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





TRAVEL IN AIR. 


Sir, —In presenting the mechanical aspects of the soaring case, 
it is assumed that the greater part of the items are understood by 
the reader, and it never occurred to me that “inertia” would be 
referred to air. What I mean by inertia is the resistance to change 
of motion made by the plane. ‘‘ Pressure” is air resistance to 
motion normal to the plane. ‘‘Friction” is air resistance to 
motion parallel to the plane. They are all reactions and oppose 
motion. 

Mr. Langley speaks of inertia of a‘r, and gives experimental data 
to show its presence. His conclusions seemed incredible to me, 
and a year’s time was spent in trying his devices over again. It 
seemed that the slightest pressure would offer more resistance to 
motion than all the inertia that could be found in free air. I got 
| practically his results with his methods, but when I doubled the 

rotations of the whirling table the planes did not fall. I then set 

the plane dropper on the end of an arm that described a circle of 
| rotation of 135ft. diameter, and with this peripheral velocity they 
| went down faster than when at rest. With my planes it was the 

centrifugal push that helped to hold them up, and I could not do 
| otherwise than drop out Mr. Langley’s entire presentation. 
| My conviction is that inertia of air can be left out with safety 
| for practical results, but if it is present as claimed, it will still 
| further retard normal motion during simultaneous parallel motion. 
| I wanted to find inertia as represented, but could not. It is not 
needed, the old-fashioned pressure will serve. 

As the importance of the matter will excuse repetition, I will go 
| over the ground covered in the paper on ‘‘ Travel in Air,” and get 

more directly at the activities. 

We will set the plane in a vacuum, where inertia will be the only 
| reaction, and make it soar by subjecting it to the action of definite 
forces derived from the 3001b. planein air. The two cases can then 
be directly compared. 

Using an inclination of 5deg., we will apply a normal force of 
298-80 lb., and a parallel force of 26-101lb. If the normal force 
| moves the plane any distance whatever, say 1000ft. in one second, 
| the parallel force would move it about 88ft. in the same time, and 
| the diagram is approximately given. 
| If we apply 26-101b. against the lower edge parallel motion 
| would stop and the plane go down normal. How much force must 
we now app'y to the rear 
edge to get a level resultant / 
298,80 About 3000Ib., ten times the 
normal force. The most eco- 
nomical way we could employ 
to get level motion wat be 
_——J to cancel the 298-80 1b., as we 

4 have the 26-101b., and then 

H apply a horizontal force. We 

: could not get uniform motion 
' in anyevent. A plane has no 
: individuality in a vacuum. 
: Any shape would do as well. 
' The reactions of a plane ina 
' vacuum are the same in any 
' direction. It cannot be moved 

H edgewise a given distance in 

‘ a given time with less force 

“ than flatwise or obliquely. It 
' 
‘ 
— 


| 
} 
| 
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has no violently contrasting 
\ qualities to play off against 
a each other, but is simply a 
re mass of matter possessing the 
characteristics of any other mass of matter. But set that plane 
in air, and it is a different thing ; and if we confine our attention 
to its motion of uniformity on the level resultant of flight, it no 
longer possesses its feature of inertia. I mean that it does not 
resist change of motion, since there is no such change. 

Its reactions are totally different now. They are pressure and 
friction, 90 deg. apart, and the question to be decided is, can we 
use these reactions to make the plane soar with less expenditure of 
energy than when we had to deal with inertia ’ 

The soaring diagram is given; and we want to know what is going 
on in the two motions of the plane, 





298,80 


First, we will examine normal motion, by omitting the parallel 
factor, It seems so simple that description is superfluous. As the 
plane comes down it drives the air before it, producing a cushion of 
compression upon which it rests. This condensed air is constantly 
renewed, since it escapes in all directions around the edges of the 
surface, and at uniform motion, which soon occurs, the renewal and 
escape are exactly equal. 

The condensed air constitutes the reaction of the plane against 
the normal force of 298-80 1b., and can do no other work but sustain 
the plane. It resembles the compression of a spring which reacts 
against the force doing it. But there exists in the compressed air 


before its escape constituted the total work of the 298-80 ]b. and 
which is capable of being utilised by any suitable device, to do 
enough work to push the normal force back to the starting point. 
In the absence of such device this force is wasted by expanding to 
the pressure of the surrounding air. 

If we imitate the birds as well as we can by making the 
aéroplane covering of a meshwork of small squares, say fin. by 
jin., with cross bars fin. by jin., and fill the squares with thin 
metal plates curved to the rear, say twenty-four to the inch, we 
will get a forward thrust from the escaping pressure, as seen in the 









diagran Can we get 52-20 Ib pressure out of 
4\\) | | 
AA WW \a\\\ 


298,80 


21-101b. supports the small factor of weight. There is no inertia 
about that. It is pure statics. The other 21-101b. opposes 
friction, in which motion of plane is involved, but not against 
inertia. There is none found in the motion. Then why introduce 
inertia methods where there is no inertia ? 

The only pertinent question is whether 21-101b. will drive the 
plane 114ft. per second against friction, and that depends on how 
much of a resistance it is. It is ample for anything that comes 
anywhere near being “negligible,” and I always throw it out 
entirely in practical work. There is no time element about the 


speed for a single inch, it will move ita mile, or any other dis. 
tance, Action is generated at the plane. The 52-20Ib. being 
taken from the escaping condensations, there remains 246-60 Ib, 
to be utilised, and as nearly as I can estimate from experiment, 
the whole amount possible to be used in free air is one-half the 
total sum, say 1501b., which will be ample to practically navigate 
the air. 

There is a philosophy about this case that would be interesting 
if one could put it into words. A mass of matter is fashioned into 
plane, which is acted upon by a vertical force driving it towards 
the centre of the earth. The air supplies two reactions to this 
plane, which, when used as a soaring device, is inclined, so that 
neither reaction is vertical, and the force cannot act, but is divided 
into factors against the reactions. The large factor drives the 
plane down against pressure; the small factor drives it down 
against friction. The small factor is then cancelled out of the 
case by a product of pressure produced by the large factor. The 
plane is then slipped up on the slant against friction to the level 
resultant, by using more of this product of pressure, and the 
plane soars, still leaving a large amount of the pressure product 
to go to waste. 

While it is true that a body doing work by reason of its weight 
must get nearer the centre of the earth in the motion that does 
the work, it may at the same time be moved farther away from the 
earth’s centre in another motion in which no gravity work is done, 
As the other motion has a small gravity factor in it which is can- 
celled by a waste product of the other factor, it follows that total 
weight cannot do work where these two motions are in progress, 
This is verified by observing that while total weight is 300 1b., the 
normal factor is 298-80, the other factor being cancelled. 

There is no weight lifted in the upward slant, since there is no 
way of acting upon a cancelled force. There is no weight lifted 
in normal motion, since the plane is falling at each instant of time. 

The mass of the plane is lifted in parallel motion, but the work- 
ing factor of weight is 90 deg. away tee that direction ; the soar 
ing plane has two horizons, its working vertical being 5 deg. from 
a ree and its parallel motion is its horizontal line. _ 

If I were given the ability to set the direction of gravity in the 
best possible way to serve the purposes of flight, | would make it 
vertical. If it were inclined, say, 5 deg. to the north, motion south- 
ward would be easier ; but how could we travel north / 

Gravity deals most generously with the great soaring birds | 
changing its direction to suit the inclination of their wings, and | 
see no reason for doubting man’s ability to take advantage of this 
characteristic of the great cosmical force. 

But the surpassing wonder is that no observer has detected the 
mechanical purposes of a feather. They open up astonishing 
possibilities. The work is too fine for the unassisted eye, but a low- 
power microscope reveals it at once beyond all question. There ix 
a direct relation between the feather structure and the two rea 
tions of a plane in motion in air. The bird’s weight is its motive 
power. There is involved in the case the most interesting examplex 
of organic adaptation and modification arising from the require 
ments of animal life. I, LANCASTER, 
6351, Star-avenue, Chicago, January 20th. 


Sin,—I remember very well the visit of Mr. Henry Lea, men- 
tioned in his letter in your issue of the 17th inst., but he takes me 
too seriously. I have nothing to submit to an engineer as distin- 
guished from any other person interested in bird flight. I am not 
an engineer, and do not possess the least scientific standing. | 
abandoned active business twenty-six years ago because of a fear- 
ful accident, producing injuries from which no recovery was to be 
expected, al with an income adequate for support and the pur- 
chase of material in an economical way, I began a study of the 
birds to escape a life of idleness, and because they interested me, 
I am still at it. 
I have no thesis to support, no stock to sell, and most positively 
desire no man to accept anything whatever because I say so. | 
remember the ‘‘ Effigies” ; like other features of the case, at first 
they were ‘‘ Eureka,” but they were fully explained to Mr. Lea as 
the most unreliable things, and that if he would go out on the lake 
front and stand a day, or a week, one might float. They might go 
right off, but they never had done so for me peeves on one 
occasion in the sea breeze off the coast of Florida. It was after- 
wards that I found their motion depended on wind qualities ‘» 
toto, and that they did not explain a soaring bird in the slightest 
degree, and on all occasions since that discovery I have done my 
best to take back any intimation that they were important. In 
fact, I have adopted many and various fallacies, but haveexploded 
thera myself. The subject was so obscure, yet so very decided, 
that every little thing was used to help along. 

What I considered suggestive Mr. _hege to believe I held 
to be demonstrative, ond Chie I was still in the midst of doubt 
and seeking something reliable, he assumes me to be resting 
serenely on a proved case, 
Shortly after Mr. Lea’s visit I went to Colorado, and for fifteen 
years threshed the old straw to find the missing grain that I knew 
was there. I found it. I looked for it twenty-five years. In the 
paper ‘‘Travel in Air” I have told what it is. But without the 
subject itself, on its own merits, can vindicate itself, it is weak 
indeed, 
A soaring bird is a practically perfect air navigator both in wind 
and calm. They inhabit the air in multitudes. They can be 
examined alive and dead. What is the exact mechanical con- 
trivance that enables them to drive on the air at the rate of 100ft. 
per second, and that holds up their weight indefinitely! The 
question is up to the engineer’s. 
Here is a machine in my possession that does a certain work. It 
is at my disposal. I can take it aoe, measure it, weigh it, test it 
in many ways, and it ends as it began—a total mystery. What 
hope that I could invent a mechanism that I could not understand 
after it was already invented and placed in my hands ! 
Mr. Lea seems to intimate that the favour of certain scientific 
persons is required to enable that machine to be understood. 
assure him that whatever part I may have in it depends for its 
success on myself, and no one else. I do not want help from any 
source whatever. I propose to navigate the air, but would be 
delighted if some other person would do it. I, LANCASTER. 
6351, Star-avenue, Chicago, II1., 

January 30th. 





SHOREDITCH ELECTRICITY WORKS 


Sir,—Mr. Alliott is evidently so engrossed in the delightful 
occupation of rending his critic, that he has entirely overlooked 
the matter under discussion, and has omitted to give us that 
information which he informed us in his letter of December 28th 
he was well able to do, having had the information supplied to him 
by the Shoreditch officials, and which would have enabled us to 
understand why both the dust destructor and electricity works 
costs are so much in excess of what we were led to expect they 
would be. 
During the inauguration of the Shoreditch Electricity Works, 
we were informed that it was intended to instal an electric 
generating station, a dust destructor, and a heat storage system, 
and that by means of this combination it was intended to produce 
electricity at a cheaper rate than had been done previously. Now, 
Sir, what has become of the heat storage system that was to 
receive heat during periods of light load, and return it during 
periods of heavy load! What has become of the great saving that 
was to have been effected by the dust destructor? and why are 
the fuel costs per unit sold of the Shoreditch works so great com- 
— with those of other metropolitan works? Mr. Alliott thinks 
am unfair in comparing the Shoreditch fuel costs with those of 
others, which I had purposely chosen on account of their 
economical working, and shows his sense of my unfairness by 





parallel motion. If 21-10lb, moves the plane at the required 
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‘an stations. Below are given a list of practically the whole of 
ollmetropolitan stations, and it will be seen that Shoreditch 
t vate fifteenth on the list, or the fuel costs of the Shoreditch 
pen are exceeded by only four out of the nineteen works 
tabulated :— 


Fuel costs per Fuel costs per 


unit sold. unit sold, 
d, aia : d. 
st. James “70 andsworth 1-10 
sero ye -79 Woolwich 1-18 
Brompton 7a oct | Oe Charing Cross 1-24 
Notting-hill eo ae Southwark .. 1-35 
Chelsea .. sae “ae Islington 1-41 
Westminster “0 Shoreditch ry 1-46 
Hammersmith 1-02 City of London .. 1-50 
St. Pancras .. 1-06 Hampstead 1-57 
County of London - Metropolitan . 1-68 
Clerken wel A 1-12 Lambeth .. .. .. 1-88 


Mr. Alliott objected to my comparing Shoreditch with certain of 
e above works, on the ground that they were working under 
diferent conditions. He is quite correct; they do work under 
different conditions—under less favourable conditions. They 
have not the large motor load possessed by the Shoreditch works, 
and their load factor is less, consequently their fuel costs should 
be higher. If, however, we compare the actual coal costs per unit 
wid we tind that Shoreditch, with 1-17d., comes out fairly well, 
and I contend that this figure, 1-17d. per unit sold, is the true 


the ¢ 


: ys in the face of these figures Lask Mr. Alliott whether a 
, mbined dust destructor and electricity works is a fuel-saving 
combination or not! I say most distinctly that it is not. — 

Tho K/ectrician, in its issue of January 31st, gave a very interest- 
inz analysis of the Shoreditch accounts, and the conclusion arrived 
at is as follows :—‘ Unfortunately, either the dust destructor is 
favoured at the cost of the electricity department, or else the 
eficiency of the generating is low as regards fuel consumption, 
hecause the actual coal fuel consumed costs no less than £10,996 out 
of the £13,792, or 1-17 per unit sold, Taking a broader view, how- 
ever, it might justly be expected that ata period when coal prices 
are abnormally high, electricity supply undertakings enjoying the 
companionship of dust destructors ought specially to shine, if ever 
they are to. Here, at Shoreditch, we have rather the opposite 
result, which leads us inevitably to the conclusion that in debiting 
the electricity department with £2795, the destructor is unfairly 
riding the former.” 

Mr. Alliott is quite correct. I did guess at the cost of coal, as, 
unlike him, | was refused information on thisand other points. At 
the same time I must also admit that I was unaware that the best 
Welsh coal was used. My calculations were based upon a com- 
moner kind of coal, more commensurate in calorific value with the 
price | mentioned. Mr. Alliott naively informs us that he is un- 
asquainted with the steam consumption at Shoreditch, and it is 
very evident that he is also unacquainted with the calorific value 
of various kinds of coal, or he would never have used figures based 
upon a common quality of coal to point.an argument applying to 
the best Welsh coal and culminating in the conclusion that the 
monetary value of the refuse as fuel at Shoreditch is £4500 or some 
greater figure, considering that in addition to costing 50 per cent. 
more than the figure I mentioned this coal would have practically 
iQ per cent. greater calorific value. With regard to the water 
evaporated at any electricity works, I certainly do not state that an 
average of Slb. of water per 11b. of coal will be evaporated 
throughout the year. This argument was used, because Mr. Russell, 
in his paper on the Shoreditch works, would have us believe that 
an average of -91b. of water per 1 lb. of refuse could be evaporated ; 
consequently, | considered that it was a fair inference that what 
applied to refuse in a dust destructor furnace would apply to coal 
in the furnace of a boiler; but although I cannot point out any 
station in which an average evaporation of water of 8 to 1 is main- 
tained, there are many stations where far more than its coal equiva- 
lent is maintained, which is truly the matter under discussion. 

Mr. Alliott objects to my statement that the dust destructor is 
runat a dead loss of £2795 6s., and states that this is the amount 
which represents the monetary value of the refuse as fuel to the 
electricity department. Why, Sir, thisis the very reason why I say 
that it is a dead loss, because Shoreditch actually pays more for 
coal fuel burnt per unit sold than half the electricity installations 
in the metropolis, and that with a higher load factor ; consequently 
to saddle the concern with an additional £2795 6s. for refuse as fuel 
is adead loss to it, and this loss originates with the dust destructor 
and not with the electricity works. 

I am unable to follow Mr. Alliott through his maze of figures, 
which terminate in the curious statement that this sum of £2795 6s. 
includes £500 for taxes, all the costs of wages, &c., incurred in 
burning the refuse and removing the clinker, together with a share 
of salaries, costs of repairs, maintenance, &c., or an amount of 
some £6000. 

Mr. Alliott denies that he said anything to warrant my assuming 
that in his opinion combined dust destructor and electricity works 
are only profitable as a combination when the amount of current 
supplied is relatively small. Referring to his letter dated December 
28th, he states, after discussing the relative proportions of power 
supplied by refuse and coal at the Shoreditch works, that ‘‘if, then, 
there is now a loss shown it cannot be due to the continuation of 
the destructor with the electric lighting works, but rather to the 
fact that the destructor is now responsible for a smaller proportion 
of the power produced than it has ever been in the past.” 

Now, what can this mean, but that the larger the relative 
yuantity of power generated the smaller the influence of the 
destructor, so that eventually, with a very large installation, the 
influence of the destructor, granting for the moment that it has a 
beneficial influence on the fuel economy, becomes practically 
infinitesimal. Hence, of what use is it in the combination ! 

lf, now, we consider the destructor from the station engineer's 
point of view, I think it will be voted an unmitigated nuisance, 
and for a very practical and common-sense reason. All who are 
experienced in the management of boilers will recognise the 
dificulty that is found, even with the best of fuels, in keeping 
anything like an even temperature in the furnace, and a conse- 
quent constant rate of evaporation. With a plant running at a 
fairly constant load factor this difficulty is experienced, and if the 
coal should vary in quality the difficulty is enormously increased, 
as instanced by the unfortunate occurrence on the Central London 
Railway some little time ago, when a change of fuel necessitated 
the shutting down of the whole system for about twenty minutes. 
In an electricity supply station, with its constantly varying load 
factor, this difficulty is much greater, and if to this is added a 
destructor consuming a heterogeneous mass of matter in furnaces 
whose temperature must of necessity be continually varying 
through wide ranges, the possibility of losing steam is enormously 
increased, and would justify any station engineer switching the 
dust destructor gases up the shaft at a period of peak load, and 
running his station on coal alone. 

No, Sir; let us have dust destructors as a sanitary measure by all 
means, but do not let us saddle electricity supply stations with 
their deficiencies as fuel economisers, Jno. H, TURNER, 

Lewisham, February 8th. 





LUBRICATION OF CYLINDERS, 

Sin, —T wo distinct questions are involved in the lubrication of 
cylinders ; first, the quality of the oil used; and secondly, the 
method of getting the oil into the cylinder. Under a bad system 
of lubrication, one oil may prove better than another, because of 
its better quality or lubricating properties. On the other hand, 
when two engines are compound, a poor oil may give better results 
than a good oil, simply because of the better system of supply. If 
two or more oils are to be compared, or different systems of apply- 
ing the lubricant are to be tried, it seems to me that the same 
engine ought to be used for the tests. Indicativis takon over long 


periods, when the engine is running empty, for instance, in a cotton 
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mill, would settle much that is now doubtful ; we should have also 
exact working conditions, 

Mr. Bickford, I see, reads into my last letter a tone of ‘ omni- 
scient superiority.” I regret I gave him this impression, but at 
the same time I must confess to a feeling that might be called ‘‘a 
cold smile of,” &c., whenever I find people trying experiments on 
machines or apparatus that have no resemblance to working con- 
ditions. I gave a case in point, and I will venture to say that 
if two oils are tested in an oil tester, and one gives better results 
than the other, most people would accept the results and say that 
oil was the best that reduced the friction the most. That was the 
case in the illustration I gave ; in other words, the oil tester was 
the deciding factor as to which oil was best. But the tester was 
an apparatus that did not in the least represent the working con- 
ditions under which the oil would be applied. How was it, then, 
possible to rely upon the results it gave! 1 inquired of the people 
interested in the matter if I could try another oil, and if better 
results were obtained, would they regard the oil as superior to the 
two previously tested! They unhesitatingly replied in the affirma- 
tive. I then, without informing them of the kind of oil, introduced 
the coloured petroleum. The indications of that oil tester were 
astonishing, and placed the other two oils entirely out of considera- 
tion. The people were bound to acknowledge that my new oil was 
of a very superior kind, They did not think so, however, when I 
ran it out of the oil tester. At the same time, that oil tester will 
never be used again for comparing oils, at that works at any rate. 
I may add that a machine, exactly the same, is used by a director 
of an important German technical school, and he has written 
several elaborate articles on the results of his testing oils, from 
— oil to cylinder oil, and absolute faith is placed in the results 
obtained from it. Practically, most vil testers are under the dis- 
advantage of not representing the real factors. An apparatus for 
testing cylinder lubrication must of necessity be a difficult matter 
to arrange. The single-acting engine now suggested is a great 
improvement on Mr. Bickford’s first idea. I believe a good 
cylinder oil tester is used in the Cornel College, in the United 
States. I have only seen drawings of it, but it appeared to fulfil 
most of the requirements of an oil tester working under actual 
conditions, Probably some correspondent could give us more 
information about it. 

Cylinder lubrication is one of the great problems that ought to 
demand attention. There are many important questions waiting 
for answers, and if lam not making this letter too long, I would 
suggest afew. (1) When oil is admitted into the steam pipe, and 
is carried forward, in what proportion is it deposited on the walls 
of the cylinders, &c., in, say.a twoor three-cylinder engine / (2) 
Which cylinder ought to receive the most oil! (3) In case of very 
high-pressure steam and very hot steam—for instance, superheated 
steam—is not some proportion of the stuff we call cylinder oil 
separated from the rest, and does this more volatile part perform 
any lubricating function 4 (4) Ifacylinder oil is raised to or above 
its flash point when admitted to a steam pipe carrying highly 
superheated steam, are the real lubricating constituents of the oil 
injured, or do they condense again into their original state when in 
the cylinders! (5) Does oil condense on the walls of a cylinder in 
the same proportion as the steam which carriesit ! These questions 
all give rise to many others, and readers can easily multiply them. 

I trust Mr. Bickford will not see in this letter any ‘cold smile.” 
I would welcome any information likely to be useful, and I would 
willingly give all the assistance I can, even to answering my own 
questions after my own ideas, I have stood for months and 
months in engine-houses simply observing the action and effects 
of oils, and I have made hundreds of dynamometrical tests and 
engine tests to compare methods of lubrication and oils ; it is 
therefore some real interest in the matter that causes me to 
write. Ws. Scorr TaGGart, 

Jiigerhof Str. 19, Diisseldorf. 

February 17th. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


New York electric power station.—The new power station of the 
New York Edison Electric Company, which will furnish the bulk of 
the current for lighting and power purposes—except traction 
purposes—is built on the bank of the East River, between Thirty- 
eighth-street and Thirty-ninth-street, the building being 2725ft. 
by 1974ft. The engine and boiler-rooms are 270ft. long. The 
former is 118ft. wide, but part is devoted to store rooms, offices, 
&c., on galleries on the five floors. The latter is 794ft. wide, and 
has a basement and two boiler floors, while above it is an immense 
coal storage bin of 10,000 tons capacity. The building has rock 
foundations, and is of steel skeleton construction, with curtain walls 
of stone and brick. The floors are of concrete, having expanded 
metal sheeting embedded in them. The engine-room has two 
electric travelling cranes of 50 and 25 tons capacity, 100ft. span. 
There will be sixteen direct connected units, each driven by a 
Westinghouse Corliss engine. The most economical load is 
5500 horse-power for each engine, with a maximum capacity of 
10,000 horse-power. The engines are vertical three-cylinder com- 
pounds, of 60in, stroke and 75 revolutions per minute, there being 
one high-pressure cylinder 43}in. diameter and two low-pressure 
cylinders of 75$in. diameter. The crank pins are l4in. long and 
22in, diameter. The main shaft is 29Sin. diameter, and the 
excentrics are mounted on a separate 6in. shaft. driven by a helical 
gearing. The fly-wheel is 23ft. diameter, with cast steel arms and 
rim, and having segmental plates riveted to the rim and connected 
by dumb-bell shaped links. The generators are of the stationary- 
armature, revolving-field type, having 40 poles, and giving 25-cycle 
three-phase currents at 6600 volts. They are mounted on the ends 
of the engine shafts, and have outboard bearings. There will be 
three exciter sets, each having a 222 horse-power three-phase 
induction motor direct connected to a 150-kilowatt direct-current 
generator. Steam will be supplied by 28 Babcock and Wilcox 
water-tube boilers of 650 horse-power, titted with Roney automatic 
stokers. The four steel chimneys are 19ft. diameter and 200ft. 
high. 

Electrical supply of New York,—Practically all the electricity 
used for lighting and power purposes in the city of New York, 
U.S.A., with the exception of tramway and elevated railway trac- 
tion, is furnished by the New York Edison Company, which has 
several power stations, and is building a new one of great size and 
capacity. The largest of the present stations is at Duane-street, 
with three engines of 2500 horse-power, two of 1250 horse-power, 
and three of 600 horse-power, driving direct-current apparatus for 
a 220-volt three-wire system. There are also rotary converters of 
3800 kilowatts capacity, converting alternating into direct current. 
At Bowling Green isa storage battery annexe used for the peak load 
and for local distribution. On Elm-street and Horatio-street are 
two sub-stations, with rotaries and storage batteries. On Vandam- 
street is a steam station, with rotary converters of 1000 kilowatts 
capacity. At 12th-street is a station containing two engines of 
1200 horse-power and one of 500 horse-power, two storage batteries 
and rotary converters, The 26th-street station has three engines 
of 1250 horse-power, three of 600 horse-power, and one of 250 
horse-power, with three 1000-kilowatt rotary converters. At 
39th-street are six engines of 250 horse-power, 3000 kilowatts in 
rotaries, and a storage battery. The S3rd-street station has 
engines of 1350 horse-power, and two storage batteries. At East 
83rd-street, West 84th-street, East 121st-street, and East 124th- 
street, are stations with storage batteries and rotary converters. 
In East 80th-street is a steam station of 3500 horse-power capacity, 
with two-phase alternating current and arc-light machinery. The 
storage batteries are all equal to an output of 6000 ampére-hours 
at 135 volts, at a three-hour rate of discharge. The new station 
will generate the bulk of the current, the present stations at 
Duane-strect, 12th-street, and 26th-street, being used as distribut- 





ing stations, and as supplementary generating stations in the 


winter. Some of the less important stations will have their 
agar plant removed, and will serve as distributing centres. 

ith storage batteries at all these centres to act as a reserve, 
and to care for the peaks of the local demand, the load on the 
main power station will be almost constant throughout the twenty- 
four hours. 

Locomotives with marine boilers.— After considerable experimenting 
with a locomotive having a Scotch marine boiler, the Atchison, 
Topeka and Santa Fe Railway, U.S.A., has had fifty heavy goods 
engines built with this type of boiler. The engines are eight- 
coupled, with a two-wheeled leading bogie, and they are also four- 
cylinder compound engines, with piston valves, and using oil fuel. 
The boilers are 7ft. diameter at the back head, and this increases 
to 74ft. in a length of 105ft.; beyond this a conical course reduces 
the diameter to 6}ft. The length is 28}ft. over all, including 
furnace flues 7ft. long, a combustion chamber 3}ft., tubes 134ft., 
and a short smoke-box 4ft. long, neither the smoke-box or funnel 
having any spark-arresting device. The three corrugated furnace 
flues are 24ft. diameter in the clear, and are partly lined with fire- 
brick on account of the oil fuel. The combustion chamber has a 
flat roof supported by crown bars, while the sides and bottom are 
parallel with the boiler shell, leaving a water space 4in. wide. The 
general dimensions of the engines are as follows :— 


Cylinders . jin. x 32in. and 23in. * 32in. 
Driving wheels .. 4ft. Yin. 
Driving wheel base... 15ft. 4in. 
Weight on driving wheel 191,400 Ib, 
, tS eee ee 214,600 Ib. 
Boiler, height of centre alwove rail “ft. 2in. 
Funnel, height of top above rail L5ft. 4in. 
Length of engineoverall .. .. 30ft. vin. 
Heating surface, furnaces -- «« Mboq ft. 
- combustion chamber 70 sq. ft. 
tubes ae = 
9 total ~ os oo 45060 ft. 
Tubes, number, 652; diameter inside 14in. 
Steam ports, circular Sees 
Exhaust ports, cireular.. .. .. .. 4$im. x 29jin. 
Valves, diameter a 13in. 
» travel da Sikes tin 
» Outsidelap.. .. H.P , jin.; LP , jin. 
» inside clearance H.P , jin ; L P., gin. 
9 ead S25 do “ee cast EES, OF UF. Fie 
Tender, 
Length 23ft 103in. 
Wheels 2ft 104in. 
Weight 110,000 Tb. 


Oil om ater ee ee 
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Steel chimneys.—The electric light station at Cincinnati, U.S.A., 
has a steel chimney shaped like a pillar, the contour swelling with 
a curve of entasis or convex curved taper. It is 200ft. high, the 
shell itself being 1464ft. high, supported by four steel columns, 
connected by bracing, so that there is very little obstruction in the 
boiler-room, as would be the case if the shell extended to the 
foundations. The diameter is 20}ft. at the base—which is carried 
by an octagonal ring of plate girders on top of the steel 
tower—and 167ft. at the top. The shell is lined with brick 13in. 
to 4in. thick, and concrete grouting is filled in between the brick 
and the steel shell. The courses are alternately inside and outside. 
The new power station of the St. Louis, U.S.A., electric tramways 
has a steel chimney 200ft. high, with a uniform diameter of 14ft., 
the courses being put together with butt joints, so that there is 
no shear on the rivets. The circular seams have inside and outside 
welt strips, and the plates vary from 3in. to jin. in thickness, all 
6ft. high. The base flares out like a trumpet mouth to a bottom 
diameter of 21ft., as is very commonly the practice with such 
chimneys ; but a number of self-supporting steel chimneys are now 
being built in which the circular shell rises directly from the 
foundation, and is braced by radial triangular struts. A chimney 
of this kind, 160ft. high and 10ft. diameter, has six of these struts 
or braces, 11ft. wide at the base and 30ft. high, the vertical limb 
being riveted to the chimney shell, while the horizontal limb is 
anchored to the foundation. This design gives a good resistance 
to wind pressure, and the braces and foundation are so designed 
that the resultant of strains due to wind pressure falls within the 
middle third of the foundation. 








BaTH AND WEST AND SOUTHERN Covuntiés Society.—This old- 
established Society will this year hold its annual exhibition at 
Plymouth, from May 27th to May 3lst. The money prizes for 
stock, produce, &c., amount to £3296, in addition to medals and 
plate. There will also bea large display of implements, machinery, 
and articles of general utility, an exhibition of art manufactures, 
horticultural and poultry shows, butter-making, milking, shear- 
ing, and shoeing competitions, and performances by a military 
band. Entry forms, regulations, &c., can be obtained of the 
secretary, Mr. Thos. F. Plowman, Bath, to whom application 
should be made at once. Further particulars will be found in our 
advertisement columns. 

GLascow UNIVERSITY ENGINEERING Society. — An ordinary 
meeting of the above Society was held on Thursday, February 
13th, Professor Barr occupying the chair. A lecture on ‘‘ George 
Stephenson” was ie »y Professor T. Hudson Beare, B.Sc., 
A.M.L.C.E., of Edinburgh University. Professor Beare strongly 
recommended study of the lives of the great engineers, as well as 
of their work. He then gave a most interesting account of the 
training, difficulties, and successes of Stephenson, the father of 
the locomotive. A short discussion followed. On Saturday, Feb- 
ruary 15th, the members visited Dumbarton on the invitation of 
the hon. president, Mr. Arch. Denny, M.I.N.A., M. Inst.C.E. They 
first went through the engine and boiler shops of Denny and Co., 
then they proceeded to the shipbuilding yard of Wm. Denny 
Brothers. They were shown all’ round the yard, and were very 
interested in the work they saw there, especially in the new turbine 
steamer Queen Alexandra, on the stocks. The Scotia, a steamer 
just completed for service between Holyhead and Dublin, was next 
visited. She is fitted out in the most modern style, and the fine 
cabinet work attracted great attention. Then the experimental 
tank was shown, and the ingenious contrivances for manufacturing 
and testing the ships’ models were explained. The testing car was 
shown running with a model attached. 


TorPEDO Boat DESTROYERS.—When destroyers were first 
designed it was not contemplated that they would be frequently 
used otherwise than as working from a fixed base. Experience, 
however, has shown that vessels with greater sea-keeping power are 
required for service with fleets, and accordingly the Admiralty Board 
have decided both materially to strengthen the type of future 
destroyers, and also to create a new class altogether, to which the 
name Scout has been given. It is proposed not to initiate a design 
for this new class at the Admiralty, but to invite the private ship- 
builders of the country to give the Navy the benefit of their 
creative ingenuity by submitting designs to fulfil certain stated 
conditions, Moreover, a committee consisting of Vice-Admiral 
Sir H. Rawson, K.C.B. (president), Mr. John Inglis, LL.D., 
Professor J. H. Biles, Mr. A. Denny, and Mr, H. E. Deadman, 
have been appointed to advise the Admiralty in respect of the 
strengthening of some of the existing vessels. The Board have 
often been urged to build large numbers of destroyers at the 
same time ; but this advice, says the First Lord of the Admiralty 
in his recently published statement on the Navy Estimates, “I 
do not believe to be sound. In the first place, the destroyer is a 
type which is still in process of rapid evolution; in the second 
ey it must by its nature be a short-lived type of vessel, and to 
yuild large numbers in the same year would inevitably result in 
large numbers becoming obsolete and worn out at the same 
moment. The true policy seems to me to be steady as opposed 
to spasmodic construction. Henceforward Sheerness will be 
gradually more and more used as the special dockyard at which 





destroyers will be repaired.” 





FEB. 21, 1909 
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(8) Sec. 5 of the principal Act and Sec. 3 of the Patents, 


SPECIAL MACHINE TOOLS. 





We had an opportunity of inspecting recently, at the 
works of Wm. Muir and Co., Limited, Manchester, a couple 
of specially designed machine tools. 

One of these is a vertical rack-cutting machine, for cutting 
large pitch racks, either straight or for internal gears, the 
gearing being very powerful for that purpose. This machine, 
which will cut racks 4in. pitch and 12in. broad, has a quick 
power motion for returning the cutter head, and an automatic 
knock-off motion to the feed. The dividing or spacing 
arrangement for the pitch of racks is simple, positive, and 
accurate, and will space any pitch to a ten-thousandth part 
of an inch without the use of change wheels or any graduated 
indexes. The guide screw for dividing or spacing has a 
quick-power motion for giving the requisite number of turns 
to suit the pitch, the number taken being automatically 
registered by a positive counter. The subdivisions are made 
by hand, the number of turns taken on this apparatus being 
also automatically registered on a positive counter. The 
finest graduations, to ten-thousandth parts of an inch, are 
registered by means of division holes, the number of these to 
be taken being also fixed by a positive counter. With this 
arrangement of positive counters to all dividing parts the 
operator’s memory is not unduly taxed, and there is no 
possibility of error in spacing. In its general construc- 
tion the machine is very massive and rigid, all parts being 
built to stand the heaviest strains. The gearing is machine- 
cut throughout, the principal gears being of forged steel and 
phosphor bronze. All worms, skew gears, and thrust bearings 
run in oil, and are completely encased in dust-proof guards. 
The lubricant for the cutters is contained in a tank in the 
body of the machine, and is pumped on the cutter by a rotary 
pump, afterwards returning to the tank through suitable 
strainers. 

The second tool is a treble-geared, double-spindle profiling 
and general milling machine, which, in its'general construction, 
is somewhat similar to a planing machine, but is built ona 
more massive scale, to withstand the milling strains. The 
cross slide is provided with power motion for raising and 
lowering, and is suitably balanced, the balance weight 
working in a pit which is made in the foundation at the back 
of the machine. The spindle slides on the cross slide have 
an independent vertical adjustment of 10in., and an in- 
dependent hand and power traverse on the cross slide, the 
left-hand spindle having 6ft. and the right-hand spindle 9ft. 
traverse. The cross slide, when in its highest position, will 
allow objects 5ft. high and 8ft. wide to pass under it, between 
the uprights. The table top is 7ft. wide by 15ft. long, and 
the traverses of the machine will more than cover any part 
of this, the machine being arranged to mill any size that will 
pass between the uprights. The table is provided with 
quick-power traverse in either direction, in addition to 
the ordinary feed motions. The bed of the machine is 
22ft. Gin. long, and is of very rigid construction, the 
bearing surfaces for table and strip angles being exceptionally 
broad. These bearing surfaces are provided with self- 
lubricating arrangements, and the ends of the table are 
planed up sharp to prevent grit from getting under the bear- 
ing surfaces, The machine is motor driven, each spindle being 


driven by a separate motor, the spindles are arranged to run 
in opposite directions, to allow of work being operated on at 
both sides at once. The right-hand spindle, feed, and table 
feed are driven by a 15 hoise-power motor, and the left-hand 
spindle and feed by an 8 horse-power motor. The spindles 
are speeded to run cutters from 2in. to 15in. diameter. The 
feed traverses are variable, and range from 4in. to 3in. per 
minute. Indexed steel rules are fitted to the table, cross 
slides, and vertical slide adjustments, and locking arrange- 
ments are supplied to each. Two circulating pumps are 
provided for lubricating the cutters, and there is a tank in 
the centre of the bed for retaining thelubricant. The weight 
of the machine is 46 tons. 





THE NEW PATENT BILL. 





We reprint below the full text of the recently 
introduced Bill to amend the law’ with reference to 
applications for patents and compulsory licences, and 
other matters connected therewith :— 

Be it enacted by the King’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and Temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows: 


1.—(1) Where an application for a patent has been made, and a | 


complete specification has been deposited by the applicant, the 
examiner shall, in addition tothe inquiries which he is directed to 
make by the Patents, Designs, and Trade Marks Act, 1883, in this 
Act referred to as the principal Act, make a further investigation 
for the purpose of ascertaining whether the invention claimed has 
been wholly or in part claimed or described in any specification— 
other than a provisional specification not followed by a complete 
specification—published before the date of the application, and 
deposited in the Patent-office pursuant to any application for a 


patent made within fifty years next before the date of the applica- | 


tion. 

(2) If on investigation it appears that the invention has been 
wholly or in part claimed or described by any such specification, 
the applicant shall be informed thereof, and the applicant may, 
within such time as may be prescribed, file an amended specifica- 
tion, and the amended specification shall be investigated in like 
manner as the original specification. 

(3) The examiner shall report to the Comptroller the result of his 
investigations in such manner as the Board of Trade may direct. 

(4) The provisions of Sub-section 5 of Sec. 9 of the principal Act, 


as amended by any subsequent enactment shall apply to reports | 
i | of Appeal. 


under this section. 

(5) If the Comptroller is satisfied that no objection exists to the 
specification on the ground that the invention claimed thereby has 
been wholly or in part claimed by a previous specification as before 
mentioned, he shall, in the absence of any other lawful ground of 
objection, accept the specification. 

(6) If the Comptroller is not so satisfied, he shall, after hearing 
the applicant, and unless the objection be removed by amending 
the specification to the satisfaction of the Comptroller, determine 
whether a reference to any, and, if so, what, prior specifications 
— to be made in the specification by way of notice to the 
pu IC, 

(7) An appeal shall lie from the decision of the Comptroller under 
this section to the law officer. 


Designs, and Trade Marks (Amendment) Act, 1885, which regulate 
the time for depositing a complete specification, shall have effect 
as if references therein to the period of nine months were refer- 
ences to the period of six months. 

(9) The investigations and reports required by this section sha 
not be held in any way to guarantee the validity of any patent, 
and no liability shall be incurred by the Board of Trade or any 
officer thereof by reason of, or in connection with, any such investi- 
gation or report, or any proceeding consequent thereon. 

(10) An invention shall not be deemed to have been anticipated 
by reason only of its publication in a specification deposited in th: 
Patent-otfice pursuant to an application made not less than Jif 
years before the date of the application for a patent therefor, or ot 
its publication ina provisional specitication of any date not followed 
by a complete specification. 

(11) The Board of Trade, with the sanction of the Treasury, 
may prescribe an additional fee not exceeding one povnd in respect 
of the investigation mentioned in this section, which shall tx 
payable on the sealing of the patent. 

(12) This section shall come into operation at such date as th: 
Board of Trade may by order direct, and shall apply only to appli 
cations made after that date. 

2.—Sec. 22 of the principal Act, relating to the grant of com 
pulsory licences by the Board of Trade, is hereby repealed, and the 
following provisions shall be substituted therefor :— 

(I) If, on the application of any person interested, it is proved to 
the satisfaction of the Court that the reasonable requirements of the 
public with reference to the invention have not been satisfied by 
reason of the neglect or refusal of the patentee to work the patent or 
grant licences on reasonable terms, the Court may order the 
patentee to grant licences on such terms as to the duration of the 
licence, the amount of royalties, security for payment, or other 
wise, as the Court, having regard to the nature of the invention 
and the circumstances of the case, may deem just. 

(2) On the hearing of any application under this section the 
patentee, and any person claiming an interest in the patent as cx 
clusive licensee or otherwise, shall be made parties to the proceed 
ing, and the law officer, or such other counsel as he may appoint, 
shall be entitled to appear and be heard. 

(3) In any proceeding under this section the Court may, if it 
thinks fit, and shall, on the request of any party to the proceeding, 
call in the aid of an assessor specially qualified, and try and hear 
the case wholly or partially with his assistance. 

(4) An order of the Court under this section shall, without preju 
dice to any other method of enforcement, operate as if it were 
embodied in a deed made between the parties to the proceeding. 

(5) In awarding costs under this section, the Court shall have 
regard to any previous request for, or offer of, a licence made 
either before or after the application to the Court. 

(6) An pepe shall lie from the order of the Court to the Court 
of Appeal ; but, except by leave of the Court of Appeal, no appeal 
shall lie to the House of Lords from any order made by the Court 





(7) If an order granting a licence is subsequently reversed 01 
varied on appeal, the appellate Court may impose such terms as 
they may think just with respect to the validation of things done, 
and the disposal by sale or otherwise of articles manufactured, 
under the licence before the order granting it was reversed or 
varied, 

(8) Subject to the provisions of this section, all matters of 
practice and procedure in relation to the grant of compulsory 
licences shall be regulated by rules of Court. 

(9) This section shall apply to patents granted before as well as 
after the commencement of this Act. S 
(10) Inthe application of this section to Scotland, ‘law officer, 
means the Lord Advocate, and in the application of this section to 
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Ireland, ‘‘ aw officer,” means the Attorney-General or Solicitor 
General for Ireland. 

3.—In Sub-section 4 of Sec. 82 of the principal Act, which relates 
to the performance of the duties of the Comptroller by other 
officers under the direction of the Board of Trade, the words ‘* in 
his absence ” shall be repealed. 

(1) This Act may be cited as the Patents Act, 1902, and 
may be cited, and shall be construed as one with the Patents, 
Designs, and Trade Marks Acts, 1883 to 1901. 

(2) It shall, except as otherwise provided therein, come into 
operation on the first day of January one thousand nine hundred 
and three. 


THE INSTITUTION OF CIVIL ENGINEERS. 
THE PORT OF DUNDEE. 

Ar the ordinary meeting on Tuesday, the 11th February, 1902, 
Mr. Charles Hawksley, president, in the chair, the paper read was 
“The Port of Dundee,” by G. C. Buchanan, M. Inst. C.E. 

The author stated that the Harbour of Dundee, situated on the 
north bank of the Tay, nine miles from its mouth, was managed by 
a Public Trust, constituted under Actof Parliament. Up to 1812, 
accommodation at the harbour had consisted of a small tidal basin. 
In 1815, Thomas Telford had designed a new and comprehensive 
dock system, comprising tidal basin, wet dock, and graving dock, 
vhich works had been completed in 1825. Thereafter the tidal 
harbour had been converted into an additional wet dock, and a river 
wall at the east tidal harbour had been built. Further dock 
extension becoming imperative, the east tidal harbour had been 
converted into the Camperdown Dock, and the Victoria Dock and 
east graving dock had been built. Later, the increased size and 
draught of steamers had rendered the docks useless for modern 
vessels, and accordingly deep-water river wharves had been con 
structed, at which steamers of the largest size could be discharged 
at any state of the tide. In 1898 it had been found necessary 
to provide special accommodation for the steam trawlers fishing 
from the port, and after consideration a tidal dock had been built 
at the extreme east end of the harbour, where there was a large 
piece of vacant ground available for fish-curing purposes. To give 
protection from westerly gales a breakwater had been projected 
into the river, and the body of the dock had been formed by 
excavating a portion of the ground reclaimed from the river in years 
past. The landing wharf was built of timber, and at the back of it 
& commodious market had been erected. 

_ Apart from a general coasting and continental trade, and a large 
timber importation, Dundee Harbour depended almost entirely on 
the Indian jute industry for its support. A million bales, or 
180,000 tons of raw jute, were imported from Calcutta annually, 
the greater part of which arrived at the port between the months 
of October and April, in cargoes ranging between 20,000 and 
50,000 bales. Around the docks and river quays were single- 
storey transit sheds covering an area of 45,000 square yards. The 
walls were of brick, and there was a row of cast iron columns along 
the centre of the shed supporting the roof, and a similar row on 
the river front. The roof covering was slate, and the principals 
and girders were of mild steel. The total cost of the buildings 
averaged 3s. per square foot of ground covered. To facilitate the 
clearing of the transit sheds, a row of iron storage warehouses bad 
been built at a cost of 2s. per square foot of ground covered. 

Up to the year 1882 jute cargues had been discharged by means 























of donkey engines placed on the quay, but a complete installation 
of hydraulic machinery had now been put down. In place of 
hydraulic cranes, 5-ewt. movable jigger hoists had been adopted 
for discharging purposes. Pressure pipes were laid underneath the 
decking of wharves, and had numerous jigger connections. A 
jigger could make five lifts per minute, so that a steamer with five 
hatchways and a jigger at each could be discharged at the rate of 
5 tons per minute. For various reasons this was 
never accomplished, the average discharge being 4500 bales per 
working day. A hydraulic coaling hoist of suspended type, 
adapted to lift a wagon of 20 tons through a height of 50ft. above 
quay level, was in course of erection. The hoist was the largest 
built of that particular type, and would stand on a timber jetty 
projecting 120ft. into the river. 

The estuary of the Tay was of the narrow-necked type, and the 
Port of Dundee was situated on the North Bank, three miles above 
the narrowest part of the neck and 10? miles from the bar. In 
1816 the middle bank in front of the harbour had an area of 
140 acres above low water of spring tides, and an average height 
of 8ft. above the same level. The main channel of the Tay 
opposite the harbour had existed then as now on the south side, 
but there had been a subsidiary channel on the Dundee side. The 
ballast bank lay on the north side of the river, stretching east from 
Magdalen Point. By 1870 the middle bank had travelled north 
and become reduced in size from 140 acres to 20 acres above low 
water of spring tides, and the ballast bank had moved down and 
was blocking the harbour. Between 1835 and 1842 the Perth 
Harbour Commissioners had carried out improvement works, 
whereby the level of low water at Perth had been depressed 2ft., 
and the velocity of the tidal wave between Newburgh and Perth 
had been incfeased by 1% mile per hour. 
1816 and 1869, 135 acres of ground had been reclaimed from the 
foreshore. 

Diverse opinions had been expressed as to the cause of the 
changes in the sand banks opposite Dundee. The author attri- 
buted the movement of the ballast bank to the construction of, 
first the railway embankment, and secondly, the esplanade ; and 
the decrease in the size of the middle bank to the narrowing of the 
estuary by projection of harbour works into the river. 

The first Tay Bridge had been commenced in 1871, completed in 
1878, and destroyed by a storm in 1879, the second bridge had been 
commenced in 1882 and completed in 1887. On the north side in 
each case the bridge had been built with twenty-five spans of 67ft., 
on a curve of 20 chains radius, the piers forming a considerable 
obstruction to the tidal currents. In 1879 the middle bank was 
entirely gone, but a new middle bank having an area of 67 acres 
above low-water level had gradually appeared, about 2500ft. from 
the north shore, and stretching from the Tay Bridge eastward. In 
1885, although the area above low water had decreased, the depth 
of the river bed below low water of spring tides in front of the 
esplanade had diminished, and from that date up to 1893 the area 
of the bank above low water had increased steadily year by year, 
and the buoy marking the passage for the ferry steamers at the tail 


25 bales. or 


| of the bank had been moved in a north-easterly direction 1700ft. 


altogether. Since 1893 there had been no change in the position of 
the buoy, and it was not apprehended that there would be any 
further downward movement, as, owing to the gradual narrowing 





At Dundee, between | 


of the estuary, the speed of the tidal currents became too great to | d ! i I 
| agricultural districts, and the latter, in conjunction with tail shafts, 


allow sand to lie farther down the stream. The lower end, although 
not permanently extending, was continually changing. A prolonged 
drought and high spring tides had the effect of diminishing the bank, 
whilst the effect of land floods and neap tides was to cause it to 





increase. Fromaseriesof cross sectionsof the river taken atdifferent 
periods, the author had computed that between the years 1879 
and 1900, 2,639,000 cubic yards of material had been deposited 
over the area between the esplanade on the north, the south side 
of the new middle bank on the south, the Tay Bridge on the west, 
and the Craig Pier on the east. This serious shoaling of the bed 
of the estuary which was so prejudicial to the interests of the 
harbour, and especially to the Tay Ferries Navigation, was, in the 
opinion of the author, almost entirely due to the obstruction of 
the tidal currents caused by the piers of the Tay Bridge, which, 
from pier No. 41 to pier No. 78, a length of 3350ft. on the north 
side of the estuary, had, owing to the plan on which the bridge 
had been constructed, diminished the speed of the tidal currents 
to an extent sufficient to allow the sand brought down by the river 
to be deposited over the area referred to; and whereas the main 
channel through the navigation spans had been deepened, and the 
speed of the currents had been increased, a sand-trap had been 
formed in the slack water on the north side, between the bridge 
and the Craig Pier, into which the sand from above the bridge, 
and the sand scoured down in consequence of the new esplanade 
works, had been deposited. 

In conclusion, the author pointed out that, in his opinion, the 
approaches of Dundee Harbour could have been materially im- 
proved by carrying out the following suggestions :—(1) The Tay 
Bridge should have been constructed with wide spans on the north 
or Dundee side. (2) Dredging operations should have been con- 
ducted through the sandbank known as ‘‘ My Lord’s Bank ” to the 
deep water channel south-west of same. (3) The Fowler and 
Beacon Rocks should have been removed. 


MEETING OF STUDENTS. 

A meeting of students of the Institution of Civil Engineers was 
held on Friday evening, the 14th instant, Mr. E. P. Hill, 
M. Inst. C.E., in the chair, when a paper on ‘‘ Some Public Health 
Aspects of the Question of Sewage Disposal” was read by Mr. C. 
Johnston, Stud. Inst. C.E. 

The following is an abstract of the “paper:—In this paper the 
author investigates some of the means to be adopted for the pre- 
vention of zymotic and tuberculous diseases in so far as they are 
directly attributable to insanitary conditions and vitiated air. The 
question is considered under the following headings:—(1) The 
nature of the refuse to be disposed of —(«) Removable by water ; 
(4) not so removable. (2) The water-carriage system as compared 
with other methods of collection. (3) Water-closets, waste-water 
closets, and latrines. (4) Principles of construction and ventilation 
of drains and sewers. (5) The disposal of refuse not removable by 
water. 

Some statistics showing the percentage incidence of typhoid 
and other fevers in houses provided with water-closets, pail closets, 
and midden privies respectively are given, which, with other 
information, show that the complete water-carriage system is not 
only the cleanest and healthiest, but also in many respects the 
cheapest, method that can be adopted. The quantity of water 
required for efficient flushing of drains and sewers, and the use of 
disconnecting traps, are considered. 

Ventilation by means of open and closed manhole covers is 
explained, the former being recommended in unpopalated or 


in thickly populated districts. In cases where intercepting traps are 
used, the supply of fresh air may be insufficient tochange the air in the 
sewers rapidly enough for good aération, and to meet this a man- 
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hole cover, fitted with a mica flap across the opening, so arranged 
as to allow ingress of fresh air, at the same time preventing the 
sewer gas from rising, is sketched and described. With regard to 
the disposal of refuse not removable by water, the author refers to 
the grave dangers arising from ‘‘ tips,” and the advantages, from 
a public health point of view, to be derived from the use of refuse 
destructors. 

The reading of the paper was followed by a discussion, in which 
Messrs. W. R. P. Brookes, 8. Campbell-Bayard, R. 8. Allen, F. E, 
Apted, J. Holliday, A. M. Arter, J. W. M. Topley, W. A. Burton, 
and L. F, de Peyrecare, Studs. Inst. C.E., took part. 








VIBRATION ON TUBE RAILWAYS. 


REPORT OF THE COMMITTEE. 


To the Right Hon, Gerald W. Balfour, President of the Board of 


Trade. 

Sir,—We have the honour to report that in accordance with the 
instructions contained in the Minute of the Board of Trade of 
January 4th, 1901, we have carefully considered to what extent 
the working of the traffic on the Central London Railway produces 
vibration in the adjacent buildings, and what alterations in the 
conditions of such working or in structure can be devised to remedy 
the same. 

We have held in all fourteen meetings, and we believe that we 
are now in a position to express a distinct opinion upon the nature 
of the evil and upon the direction in which a remedy is to be 
found. 

The Committee decided in the first instance to hear the evidence 
of some of the residents along the line of route of the-railway, and 
the following gentlemen were good enough to appear before them 
and give evidence as to the vibration experienced at their respec- 
tive addresses :—Mr. Edward Tewson, 1 and 2, Bucklersbury, E.C.; 
Mr. Thomas Threlfall, 19, Hyde Park-terrace, W.; Mr. George 
Agnew, 102, Lancaster-gate, W.; Mr. Thomas Howard Wright, 41, 
Albion-street, W.; Mr. Peter Williams, 33, Hyde Park-gardens, 
W.; Mr. Maurice Powell, 2, Kensington Palace-gardens, W.; Mr. 
Henry Corbett Jones, 197, High Holborn, W.C.; Mr. Charles 
Fitzroy Doll, 45, New Oxford-street ; Mr. George Nash, 45, New 
Oxford-street. 

Of these witnesses Messrs. Tewson and Powell agpeared at their 
own desire; Messrs. Threlfall, Agnew, Howard Wright, and 
Williams were selected by a Committee of Frontagers, of which 
Mr. Threlfall is chairman, representing about 120 signatories to 
various memorials ; and Messrs. Corbett, Jones, Doll, and Nash 
appeared at the instance of the Holborn Borough Council. 

The witnesses all deposed as to the annoyance caused by the 
vibration experienced by them, and they were of opinion that the 
shaking of which they complained was felt most severely when the 
trains tirst began to run in the morning, again between 5 p.m. 
and § p.m., and the last thing before the traffic stopped at night. 
This they attributed to the trains being more heavily loaded at 
such times, an opinion which was not supported by the scientific 
evidence subsequently obtained by the Committee, and they were 
nearly unanimous in stating that at times exceptionally severe 
vibrations occurred for which no reason could be assigned. 

The Committee also had the benefit of interviews and communica- 
tions with Sir Benjamin Baker, the engineer to the Central London 
Railway, who explained the structure of the line and the measures 
which the railway company were adopting with a view to finding a 
remedy for the inconvenience complained of, and they also heard 
the views of Sir Douglas Fox and Mr. W. R. Galbraith, engineers 
of experience in the construction of similar railways. 

As a first step, the Committee satisfied themselves by personal 
observation that vibration sufficient to cause serious annoyance is 
actually felt in many of the houses situated along the course of the 
railway. A very little experience further showed that the dis- 
turbances due to successive trains are very unequal. In order to 
ascertain whether the specially severe disturbances could be con- 
nected with particular trains, some elaborate observations were 
instituted in which ten or twelve observers—many of them pupils 
of Professor Ewing—were stationed in various houses, and recorded 
during the whole of one day the times of passage of the trains and 
the estimated intensity of the vibrations. A comparison of these 
records with records made at the stations by other cbservers of the 
precise times of starting and arrival of the various trains gave 
the means of answering the question proposed. The results, 
analysed by Mr. A, Mallock, who was employed by us for the 
purpose of conducting the details of our investigation, showed 
{a) that it was a matter of chance whether a given train caused 
a slight or a severe vibration; (+) that trains causing a severe 
vibration in one house were as likely as not to cause only slight 
vibration in the others ; (c) that different rooms in the same house 
were not similarly affected by the same train. 

In addition, Mr Mallock, who had previously, in connection 
with some observations on vibration caused by the running of an 
experimental electrical train on the joint lines of the Metropolitan 
and Metropolitan District Railway Companies in 1899, devised 
suitable instruments for the purpose, made on behalf of the Com- 
mittee a careful study of the nature and extent of the vibration 
both on the Central London Railway and in adjoining premises, 
and for the sake of comparison made similar observations on the 
Waterloo and City Railway, the Metropolitan Railway, and a 
portion of the Great Western Railway where bridge rails similar 
to those used on the Central London Railway are laid down. 

Mr. Mallock has prepared a memorandum showing the results 
obtained from his first observations, and from those made at a 
later period when different forms of motor had been introduced 
by the company, and his memorandum is attached—Appendix I. 

One of the most distinct indications from Mr. Mallock’s records 
was the responsibility of the locomotives, as distinguished from the 
carriages, for the worst part of the disturbances, and the attention 
of the Committee was called at an early stage to the excessively 
large load, unrelieved by springs, carried on each axle of the loco- 
motives. The unspring-borne load carried on each of the four axles 
of the locomotive is 8 tons, making 32 tons inall. This construction 
was adopted in order to obviate the necessity for gearing, and the 
Committee could not but connect the difficulty with the magnitude 
of this unspring-borne load. This view was in entire accordance 
with the results of the experiments on the Metropolitan and 
Metropolitan District Railways to which we have already referred. 

In the Memorandum prepared for the use of the Joint Committee 
of Parliament on Underground Railways, at the request of the late 
Sir Courtenay Boyle, and given in evidence by him before that 
body on the 10th May, 1901, this Committee were able to say, 
** that the observations so far made led them to the conclusion that 
the vibration complained of arose chiefly from two circumstances, 
viz. :—(1) The large proportion of the weight of the locomotives 
not borne by springs, and (2) want of rigidity in the rail.” 

The railway company had already ordered two new types of 
locomotives in which the unspring-borne load would be: reduced, 
and in this direction there was nothing to be done but to await the 
arrival and trial of the new types. 

It was thought that information of much value might be obtained 
from a study of the vibrations produced by the passage of a 
Central London Railway locomotive over the Waterloo and City 
line, the permanent way of which is of a different type of construc- 
tion, but although the London and South-Western Railway Com- 
pany kindly consented to give every facility for such a trial, it was 
not found practicable to carry it on 

The Committee were also anxious to examine the effect of a 
stiffer rail on the Central London Railway itself. But although a 
short length would have sufficed, and the company did all that was 
in their power, the experiment could not be carried out. The 
present rail is of the “‘ bridge” pattern, and room could not be 





found for the greater depth necessary to attain increased stiffness 
without encroaching too much upon the already narrow margin 
allowed between the tunnels and the tops of carriages. In the 
opinion of the Committee it is unfortunate that so small a margin 
was provided. According to Mr. Mallock’s observations of the 
air pressure in front of the trains, the power required to propel 
them is much increased by the closeness of the fit, so that there 
would have been compensation in this direction for some increased 
cost in constructing larger tunnels, 

As to the cause of the vibration, the problem here differs 
materially from one with which it is sometimes confused, /.e., the 
explanation of the tremors propagated from fast running and 
imperfectly balanced machinery. In the present case there are 
no reciprocating parts, and the revolving parts are perfectly 
balanced. Moreover, the weight borne on the axles of the loco- 
motives, even though unrelieved by springs, will not of itself 
account for the objectionable vibration. If the tires were per- 
fectly circular, and the rails in their natural condition were per- 
fectly straight, and were so supported as to yield everywhere 
equally to the load as it passed, there would be nothing to cause 
vibration. When rails are supported on transverse sleepers, vibra- 
tions corresponding to the distance between the sleepers are to be 
expected, and may in some cases be traced ; but on the Central 
London Railway the sleepers are longitudinal. It was thought at 
first that the rail joints, which must almost inevitably introduce a 
varying yield, and which do, in fact, cause a good deal of noise, 
would prove to be an important source of vibration, but Mr. 
Mallock’s records do not bear out this anticipation, Another want 
of uniformity of support, probably operative to some extent, is due 
to the flanges by which the lengths of tube are connected. Where 
the sleeper crosses the flanges, the yielding under load is presum- 
ably less than at intermediate places. 

From measurements made by Mr. Mallock there is reason to 
believe that the principal source of disturbance lies in the uneven- 
ness of the surface of the rails. As they leave the rolls the rails 
are usually curved, and the process of straightening by local bend- 
ing beyond the elastic limit, however skilfully carried out, 
inevitably leaves a certain waviness. As the unspring-borne part 
of the load follows the rail over the crests and hollows of the 
waves, it is subject to vertical accelerations which cause the pres- 
sure on the support to become variable. When there are no springs, 
and the speed is high, a state of things is soon reached in which 
the pressure on the rail momentarily disappears and the load is on 
the point of jumping across the hollows. Such part of the load as 
is carried by suitable springs moves nearly in a horizontal line 
without following the waviness of the rails, and the pressure on the 
rails corresponding to it remains nearly uniform and accordingly 
innocuous. When very high speeds are contemplated it may 
become a question whether a higher standard in respect of straight- 
ness should not be aimed at. 

It appears that the irregular impulses given by uneven rail 
surfaces have the effect of establishing and maintaining an oscilla- 
tion of the rails and road bed, the whole being regarded as an 
elastic support loaded with those masses which are not carried by 
springs. This view is borne out by the observed fact that the chief 
oscillations, as recorded in the tunnels, were found to have about 
the same frequency when the train producing them was run at 
various speeds. 

The new locomotives were ready for trial in August, and were of 
two types. In one the locomotive is, as before, distinct from the 
passenger cars, but gearing is introduced, so that the electric 
machinery is no longer mounted directly upon the driving axles. 
The unspring-borne load is correspondingly reduced, and amounts 
to 24 tons on each axle, as against 8 tons on each axle of the old 
locomotives. This type, of which there are three specimens, is 
described as the ‘* geared ” locomotive. 

In the other system, known as the ‘‘ multiple unit,” or motor- 
car system, the locomotive is not distinct, but motors are carried at 
one end of two or more passenger cars. In this case the unspring- 
borne load on each axle of the truck under the motor is 1 tons. 
Some further particulars are set out in the annexed table. 


Weights per Auvle on the Various Classes of Rolling Stock veferred 
to tn the Report. 





Weight per axle in tons. 


Description of rolling stock. 


Spring- |Unspring- > 
borne. borne. Total. 
Gearless locomotive (total weight, | 
44tous) ... fbi icon : 3 8 11 
Geared locomotive (total weight, 
33 tons) ; 5-75 2-5 8-25 


Multiple-unit train (total weight of 
motor carriage, 20 tons)— 
Motor axles Ge Stak i-7 
Other axles ae as 2-4 1-1 3-5 
Passenger coaches (total weight, 
14 tons) ee F 


Observations in the tunnels made by Mr. Mallock for the Com- 
mittee showed, as had been expected, a great improvement. The 
vibrations in the ground decreased in proportion to the unspring- 
borne load ; for the geared locomotive they were less than one- 
third, and for the motor-car train less than one-fifth, of what were 
caused by the ordinary locomotives. Like results were observed 
in some houses which we had previously visited. 

These observations are set forth in the appendices to the Report ; 
but we were naturally desirous of making personal comparison of the 
disturbances due to the various types. In order to identify the 
trains, it is almost a necessity to connect by telephone the house 
in which observers are placed with the signal-boxes at the 
neighbouring stations. Signals can thus be sent at the moment 
when a train begins to move, and after an interval, which is 
nearly the same for trains travelling in the same direction, any 
disturbance caused by the train in question will be due at the 
house. We are indebted to Mr. Hoghton, of 13, Hyde Park- 
terrace, and to Mr. Pike, of 44, Marlborough-gate, for allowing 
telephones to be fitted in their houses, and for giving the Com- 
mittee opportunities’ for meeting there to make the necessary 
observations. 

The first observations of this kind were made at Mr. Hoghton’s 
house on November 28th. During some two hours every train 
either way drawn by an ordinary locomotive—gearless—was 
distinctly felt, while of the trains drawn by geared locomotives or 
by motor carriages not one was felt. This result was eminently 
satisfactory so far as it went ; but we were desirous if possible of 
distinguishing the effects of the two new types, and it was for this 
purpose that further observations were made at Mr. Pike's 
house, where former experience had shown the disturbances to be 
very intense. The difference between the old and the new types 
was maintained, but it became possible to discriminate to some 
extent between the two new types. The ating of the geared 
locomotives were felt slightly in several cases, but in no case was 
the motor car train perceived. 

In view of these results we bave no hesitation in recommending 
the adoption of a type of locomotive or motor in which the load not 
carried on springs is reduced as far as possible. This may be 
arrived at by using gearing as in the geared locomotive or motor 
carriages, or by using a gearless locomotive, in which an elastic 
connection is employed between the driving-axle and the motor ; 
but we have had no opportunity of experimenting with a locomotive 
of this type. 

In the trials which have been carried out the motor cars were 
found to have an advantage in freedom from vibration over the 
geared locomotive. So far as the Central London Railway is con- 
cerned, we are confident that by adopting motor cars in place of 
the original locomotives the vibration produced by the running of 
trains can be reduced soas to cause no serious annoyance, although 
it is possible that the sound of the trains may still be detected, 





| especially in the night. 








We are able to speak positively as to the 
motor cars ; but we have little doubt that any method of driving 
in which the unspring-borne load on each axle is reduced to q 
similarly small —— might also be used with impunity, 

On the question of the best form of rail and sleeper we have no 
decisive evidence. We are disposed to prefer a stiffer rail thay 
that in use on the Central London Railway, and we think that jp 
new undertakings sufficient room should be allowed for the intro. 
duction of a deeper rail; but we are of opinion that, without 
altering the permanent way of the Central London Railway, the 
change of motors which we have recommended will effect a prac. 
tically complete cure of the disturbances complained of. 

In conclusion, we desire to express our thanks to the officials of 
the Central London Railway and other railways for the uniformly 
courteous and zealous manner in which they have received our 
suggestions for experiment, and for help in carrying them out, 
To Mr. Mallock’s scientific insight and perseverance such succes; 
as we have been able to attain in the elucidation of a difficult 
problem is largely due, and in the appendices contributed by him 
to the Report will be found valuable material for the guidance of 
future inquirers in this field. 

We desire further to acknowledge our indebtedness to Mr. W, F, 
Marwood, of the Board of Trade, who has acted as secretary to 
the Committee from the commencement of the inquiry. 

We have the honour to be, Sir, 

Your obedient servants, 
RAYLEIGH. 
J. WOLFE Barry, 
J. A. EWIng, 


Eb. THe E.} 


January, 1902. 
[We do not print the appendices to the report. 








AMERICAN NOTES. 
(From our own Correspondent.) 

New York, February bth. 

Tue British lines operating on this side from Montreal to New. 
port News have arranged for a minimum scale of freight 
rates for a temporary trial at least. Passenger rates are not as yet 
affected, but it is intended to arrange these rates very soon, unless 
some unknown obstacle arises which may postpone the whole 
affair. There is more trouble on grain rates than anything else, 
and if there is a break it may be on grain. The lines in the agree- 
ment are as follows :—Three from New York, five from Boston, 
three from Philadelphia, two from Baltimore, four from Newport 
News, and two from Norfolk. The experiments will be watched 
with the deepest interest. The extraordinary activity in the iron 
trade has attracted millions of capital into it. Big combinations 
bave been made, and greater ones are in sight. One of these is a 
competitor in the bridge iron business. The American Bridge 
Company is sold up to next September, and orders are being 
rejected for next summer. The American Company was 
originally formed of twenty-four companies. The capacity was 
650,000 tons per year. Profits are large, some of the large plants 
have been doubled in size, and more are projected. Loca! Pitts- 
burgh capitalists are figuring on building an immense plant in the 


Monongahela Valley, near Pittsburgh, and still another 25 
miles north-west of Pittsburgh. No such other industry is 
prospering as fast as bridge-building, and the — require- 


ments will soon reach one million tons per year. Nothing has 
been said concerning the plans of the rail makers, but rumours are 
afloat concerning new mills to meet the demands for 1903. Plate 
production is more nearly equal to demand. Pipe mills are being 
expanded in capacity, and the — are favourable toa 
rush of orders that will tie mills up, and drive them to refuse 
business. Prices are very strong all along the line, and every- 
thing is pressed to top speed—from crude to finished. Bar mills 
are crowded, and there is an urgent demand for forge. Basic is 
scarce, and Bessemer is far over sold. The Western consumers of 
iron and steel are reported from Chicago as asking figures on new 
orders of large proportions. Vehicles and implement plants are all 
overcrowded, and most of their managers have been taking it for 
granted that there would be a collapse, or at least a weakening in 
prices. The outlook is for agreat*rush for mill and furnace pro- 
ducts from now till spring. 





LAUNCHES AND TRIAL TRIPS. 





HaiLeyeery ; built by, W. Pickersgill and Sons, London ; to the 
orderof, Galbraith, Pembroke and Co., London ; dimensions, 334ft., 
46ft. 10in., 24ft. lin.; engines, triple-expansion, 23in., 38in., 64in., 
by 42in., pressure 180 Ib.; constructed .by, Geo, Clark, Limited, 
Sunderland ; mean speed of 104 knots ; trial trip, February 4th. 

NEWLANDs, steel screw steamer ; built by, Wm. Gray and Co., 
Limited ; to the order of, Joseph F, Wilson and Co., Limited : 
dimensions, 336ft., 47ft., 24ft. 10in.; engines, triple-expansion, 
24in., 38in., 64in., by 42in., pressure 160 1b.; average speed 
10 knots ; trial trip, February 14th. 

COLONIA, twin-screw cable steamer ; built by, Wigham Richard- 
son and Co., Limited ; to the order of, Telegraph Construction and 
Maintenance Company, Limited ; dimensions, 500ft., 56ft., by 39ft.; 
to carry, 3000 nautical miles of cable, equal to 10,000 tons ; engines, 
triple-expansion, pressure 1901b.; constructed by, builders ; trial 
trip, February 14th. 








CATALOGUES. 





Mour AND Fepernar¥, Mannheim, Germany.—Illustrated 
pamphlet devoted to electric cranes for many kinds of uses. 

REAVELL and Co., Limited, Ranelagh Works, Ipswich. January 
catalogue of steam engines.—A lengthy description and sectional 
drawings of this type of engine are given. Pan 

FosTER ENGINEERING Company, Newark, N.J., U.S.A. 1902 
catalogue of the Foster pressure regulator-reducing valve and other 
specialities for steam, gas, water, and air.—The manner in which 
this pamphlet has been produced is highly commendable, The 
contents are too numerous for even a brief reference to them in 
this column. 








GLascow AND WEST OF ScoTLAND TECHNICAL COLLEGE 
Screntiric SocreTy.—At the ninth meeting of the present session 
of this body, held in the College, Bath-street, Glasgow, on the 8th 
inst., Mr. Hogg, M. Inst. C.E., presiding, a paper on 
‘Rotating Magnetic Fields” was read by Professor Magnus 
Maclean. After briefly describing and demonstrating the funda- 
mental experiments of Arago, Babbage and Herschel, Barlow, and 
Faraday, he proceeded to explain that it was by the combination 
of alternating currents in different phases that the rotating 
magnetic fields of modern commercial machines, such as induction 
motors, were produced. A large number of experiments were 
shown illustrating the rotating fields obtained from two-phase 
currents and three-phase currents, ‘Iwo of the most striking were 
—one, the spinning by three-phase currents of a copper egg %” 
fast that it rose on its end like a top ; and the other a little model 
to illustrate the principle of the squirrel-cage induction motor. 
Finally, by means of an ocillograph, the electrical and optical 
actions of whieh were fully explained, he projected on a screen the 
actual current wave of the alternator from which the currents for 
the experiments were obtained, Dr. Maclean was heartily thanked, 
as were also his assistants 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A SATISFACTORY tone characterises business this week, and this 
was retlected in the cheerful reports brought to 'Change this— 
'Thursday—afternoon. One of the new features of the position is 
the possibility of America requiring supplies of English steel, 
which would be turning the tables compared with what up to 
lately has been the experience of the Midlands. Advices received 
in this district give extraordinary accounts of the trade activity 
over there, and merchants on this side are beginning to make 
inquiries as to what special terms would be allowed them by pro- 
ducers, assuming the former were willing to purchase considerable 
parcels in anticipation of an American demand, So far the matter 
has not progressed any further than this, Some amount of trade 
is, of course, always done with the United States in iron and 
steel ; but it is considered quite probable this week, by competent 
authorities, that if the American revival continues at its present 
rate for a short time longer, American buyers will be obliged to 
come to England for supplies, in which case there can be little 
doubt that the Midlands would get a fair share of the extra 
business, Semi-finished steel, and also steel hoops, are mentioned 
as the departments which would probably be the first to derive 
advantage if the normal American demand were to strengthen. 

Prices this week in all departments are well upheld, and a fair 
amount of business is passing, particularly in satisfaction of house 
requirements in connection with the engineering trades. Steel 
quotations are about as follows :—Bessemer billets, £4 15s. to 
£4 17s. 6d.; best Siemens ditto, £5 to £5 2s. 6d.; mild steel bars, 
£6 10s. to £7; plates, £6 15s, to £7 5s.; and girders, £6 to £6 5s. 
A satisfactery feature of the manufactured iron trade is the steady 
improvement in sheets. Singles are now quoted £7 12s. 6d. to 
£7 17s. 6d., doubles £7 15s. to £8, trebles £8 7s. 6d. to £8 12s. 6d., 
and galvanised corrugated sheets, f.o.b. Liverpool, £11 5s. to 
£11 10s. Recovery is beginning to be experienced in unmarked 
bars, which are now £6 5s. to £6 10s. Other finished iron values 
are about as follows :—Marked bars £8 10s., Earl of Dudley's brand 
£9 2s, 6d., and second grade £7 10s. 

The furnaces are making a larger output of pig iron than for a 
considerable time past, and producers are not eager to increase 
their engagements, the result being that buyers have to pay from 
ls, to 1s. 6d. more than a fortnight ago. Open market quotations 
give Staffordshire cinder forge pig as 47s. to 47s. 6d.; part-mine, 
50s. to 51s.; all-mine, 52s. tid. to 60s.; best ditto, 77s. 6d. to 80s.; 
cold blast, 95s. to 100s.; Northamptonshire, 49s, to 51s,; Derbyshire, 
50s. 6d. to 51s. 6d.; Lincolnshire, 52s. 7d.; and North Stafford- 
shire, 51s. 6d. to 52s, 6d. 

Satisfactory progress is being made with the Mond gas enterprise, 
a Dudley Port site of 32 acres having now been selected. The 
great merit of the site is its geographical position, being absolutely 
in the centre of the area over which the company has parliamentary 
powers, extending to 123 square miles, including the districts 
covered by the following authorities :—The corporations of Dudley, 
Smethwick, Walsall, Wednesbury, West Bromwich, and Wolver- 
hampton ; the urban district councils of Amblecote, Bilston, 
Brierley Hill, Coseley, Darlaston, Heath Town, Lye and Wolles- 
cote, Oldbury, Quarry Bank, Rowley Regis, Sedgley, Shortheath, 
Stourbridge, Tipton, Wednesfield, and Willenhall ; and the rural 
district councils of Halesowen, Kingswinford, and Walsall 
including Bentley. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muaunchester.—The hardening tendency in prices, to which 
reference was made in last week’s notes, has since developed into 
a strong general upward move, for the present mainly in raw 
material, but both finished iron and steel are necessarily more or 


less affected. This has brought out a good deal of business | 


ponenny held in abeyance, consumers who have hitherto been 
muying as sparingly as possible giving out something more like 
their usual orders. The opinion, however, is in many quarters 
expressed that there is nothing in the trade situation here to 
justify SS higher prices, and that the advance during the 
past week has been due mainly to outside influences, the reported 
considerable American buying in this country no doubt having 
some effect on the market. Consequently, although there is less 
hesitation about purchasing for present wants, there is still a good 
deal of caution as regards covering forward requirements. The 
general belief, however, is that the position of the market for the 
next month or so will in all probability be stronger at a higher 
level of prices than has recently been ruling. 

There was a more active sort of market at Manchester on Tues- 
day than for some weeks past. The attendance was quite up to the 
average, with a brisker inquiry both for raw and finished material, 
and a general hardening in prices. In pig iron a good deal of buy- 
ing is going on—not, perhaps, in any very large quantities, but in 
considerably greater weight than of late. On most brands coming 
upon this market there has been a pretty general advance of 1s. to 
ls. 6d. per ton. This has been especially the case in foundry 
brands. Lancashire makers have gone up 1s.; Lincolnshire 
makers, at a meeting last Friday, advanced their minimum for 
No, 3 foundry 1s. 6d., and No. 4 foundry 1s. per ton; Middles- 
brough re are mostly 1s. to 1s. 6d. dearer, and makers’ quota- 
tions for Eglinton and Gartsherrie have been advanced 1s, 6d. per 
ton. Even at the advanced rates makers’ list quotations are little 
more than nominal, and in many instances are being withdrawn 
altogether from the open market. So far as quotations can be 
given they are about 57s. 6d., less 24, Lancashire ; 50s. to 50s, 6d. 
net Lincolnshire ; and 55s, 4d. to 55s, 10d. net Middlesbrough, 
delivery by rail Manchester ; and about 58s. to 58s, 6d. Eglinton, 
delivered Manchester docks, with quotations for Glengarnock 
simply nominal, Prices for forge qualities, on which Lincolnshire 
makers only officially advanced their list basis 6d. per ton, are 
somewhat gt ee Lancashire makers do not care about selling 
even at a substantial advance upon corresponding prices for 
Lincolnshire. Some of the Lincolnshire makers also decline to 
book outside regular customers, and then only at a further 
premium on the minimum basis. Delivered Warrington, forge 
Lincolnshire could scarcely be quoted under 50s, 2d. net, and 
Lancashire 52s., less 2}. 

In finished iron no actual quoted advance has taken pace, 
but prices have stiffened up from the low rates that have been 
taken recently, and more business is coming forward. Lancashire 
bars cannot now be quoted under £6 8s, 6d. to £6 10s., with North 
Staffordshire firm at £6 10s. to £6 15s.; sheets are steady at about 
£3 5s., and in hoops a moderate trade is being done at the associa- 
tion rates of £7 2s. 6d. random to £7 7s. 6d. special cut lengths, 
delivered here, and 2s. 6d. less for shipment. 

The position in the steel trade shows decided improvement. For 
hematites a fairly active demand is reported, and prices are up 
about 1s. 6d. per ton, 67s. net being now about the minimum for 
No. 3 foundry, delivered Manchester. Much the same remark 
applies to local-made billets, which have been advanced 2s. 6d., 
quotations being now £4 17s. 6d. Warrington, and £4 18s. 9d. Man- 
chester net. A large weight of buying has been going on in 
finished steel for structural work, with better prices obtainable. 
Bars in some instances have been advanced 2s. 6d., and now average 
£6 10s. to £6 12s. 6d. Common steel plates are not to be bought 
quite so low, £6 5s, representing about an average figure, and 
steel boiler plates are firm at about £7'10s., less 24, delivered in this 
district. - 

The situation throughout the engineering trades for the most 
part remains about stationary, If there is any change to notice, 











itis perhaps in the direction of some slightly increased inquiry 
amongst machine tool makers and general engineers, but, as a rule, 
where new work is offered, it is at low-cut prices which engineer- 
ing firms are not always disposed to entertain, as the general cost 
of production still remains high, and there is no immediate pro- 
bability of much relief in this direction. Rather more work has 
been stirring amongst textile machinists, but this is chiefly in con- 
nection with one or two new mill developments in the district, and 
scarcely represents any very real improvement in the position of 
this branch of industry. The locomotive builders continue very 
busily employed, and the same remark applies to the electrical 
engineering trades, 

The employment returns issued during the past week by the 
engineering trade unions show in most cases a reduction in the 
number of members on the out-of-work list, but, as stated in the 
report of the Amalgamated Society of Engineers, this can scarcely 
be taken as indicative of anything beyond the fact that those who 
were brought on the list a month ago in consequence of holiday 
suspensions have now resumed work. In the Amalgamated 
Society of Engineers, the proportion of unemployed is still about 
4 per cent., in the Machine Workers’ Association 3} per cent., and 
in the Steam Engine Makers’ Society 14 per cent., representing in 
each case a considerable increase on the returns of a few months 
back, the number on donation in the last-named organisation 
having been practically doubled since September. 

The delegates’ reports as to the state of trade in this district 
indicate that the position is pretty much the same as a month ago, 
although, from commercial enterprises throughout the south- 
eastern portion of Lancashire shortly to be put into operation, and 
fresh developments in view at the great railway centre of Crewe, 
the workmen's representatives anticipate increased activity in 
trade in the near future. 

With regard to labour and wages questions in the Manchester 
district, the organising delegate states that during the past month 
some little differences had arisen regarding wages, piecework, the 
one-break system, and other minor matters, but most of these had 
been amicably settled through the medium of the district com- 
mittee. Whiist there had been what might be considered un- 
necessary delay in bringing about negotiations in some of the 
pending cases, each had been promptly attended to. Witha 
little forbearance it was hoped to arrange matters on a satisfactory 
basis. In other Lancashire districts various important matters 
are under consideration, The question of remuneration for night 
shifts has been brought forward at Blackburn, and that of excessive 
overtime at Newton-le-Willows, and as local conferences have 
failed to arrive at a settlement, the whole matter has been referred 
to the central authorities. In the Bury district a re-adjustment 
of the by-laws for out-working, overtime, &c., is pending. At 
Liverpool the question of demarcation has come to the front, the 
members of the Amalgamated Society complaining of brass- 
finishers and boilermakers doing their work at an important firm 
in the district, whilst shipwrights are laying claim to work for- 
merly done by patternmakers connected with the society. As the 
result of visits to the firm, the society hope that matters will be 
satisfactorily arranged in their favour. 

Throughout the coal trade a strong position is being maintained, 
chiefly, however, owing to the extra pressure of requirements for 
house-fire consumption, brought upon the market by the continued 
exceptional severity of the season. Pits are all being kept on full 
time, except where temporary stoppages are being rendered com- 
pulsory by the absence of wagons on the pit sidings, caused by the 
delay in returning these over the railways, It is becoming a 
matter of general and serious complaint that the railway com- 
panies are quite unable to deal with the traffic passing over the 
lines in anything like satisfactory fashion. Collieries, notwith- 
standing they are pressed with orders, and are largely in arrear 
with deliveries, are compelled not infrequently to temporarily 
shut down their pits, owing, as already stated, to the fact that 
they cannot get a return of their wagons within anything like a 
reasonable period, It is not that there is any actual shortage of 
wagons; but they are delayed on the railway lines, and the 
slightest recurrence of fog or other interruption to ordinary traffic 
seems to at once disorganise all the transit arrangements, so far as 
the mineral traffic in this district is concerned. 

In house-fire coals the extra push of requirements is gradually 
taking away any stock that collieries may have held, and strengthen- 
ing the position as to prices for some time ahead, not only as 
regards the better qualities of round coal, but also in the lower 
descriptions, used for iron-making, steam, and general manufactur- 
ing purposes. For house-tire coals pit prices necessarily remain 
strong at the full list rates, and although it is scarcely at all likely 
that these will undergo any advance during the remainder of the 
winter, the probability of any material reduction is being put 
further back in the year than at one time seemed probable. With 
the lower qualities of round coal still being drawn upon pretty 
heavily for common house-fire purposes, the supplies for steam, 
forge, and general manufacturing requirements remain not at all 
over-plentiful, and for these collieries have no difficulty in main- 
taining recent quotations on the basis of about 9s. _ ton for good 
ordinary descriptions of steam and forge coals, at the pit mouth. 

With respect to engine fuel, the position is somewhat irregular. 
Most of the Lancashire collieries have no difficulty in moving away 
all their present output in the better qualities of slack, for which 
there is a generally good demand both for mill purposes and for 
manufacturing requirements, the colder weather causing an 
increased consumption in the Lancashire cotton mills for steaming 
purposes, 

Prices remain steady on the basis of recent quoted rates, good 
medium sorts averaging 6s. 6d., and the best qualities about 7s. 
at the pit. The lower descriptions of slack continue generally 
plentiful on the market, mainly owing to the large surplus 
output at the Derbyshire collieries, which has to be forced upon 
outside markets, the Lancashire manufacturing districts forming, 
perhaps, the readiest outlet. As «a consequence, common sorts 
of Lancashire slack are hanging at many of the local collieries, 
and here and there prices, although not officially reduced, have 
to be regulated to meet low-cut competition from other quarters, 
with the result that the position remains to a large extent weak. 
At the pit mouth common Lancashire slacks may still be quoted 
5s. to 5s, 6d., with good medium sorts of Derbyshire slack offering 
from about 3s. to 3s. 6d. at the pit. From other districts, such 
as Yorkshire and Staffordshire, which frequently compete keenly 
in Lancashire markets, there is not so much slack being pushed 
for sale here, 

For shipment there is still a fairly good demand, with only 
limited supplies offering, owing to the relatively better prices 
obtainable on inland sales. Quotations continue firm, with perhaps 
a hardening tendency in some instances, 11s. to 11s. 6d. being got 
on special sales for good qualities of steam coal, delivered at the 
ports on the Mersey, although 10s, 6d. is still the average quoted 
rate for some of the ordinary qualities. 

The coke trade remains in a satisfactory position both asregards 
prices and demand, with quoted list rates remaining about 22s. to 
24s. best Lancashire foundry cokes, and 13s. to 14s. best washed 
furnace cokes, at the ovens. 

Barrow.—The hematite pig iron trade is much firmer, and there 
is a fuller demand for metal for consumptive purposes. The con- 
sequence is that makers are much firmer in their quotations, and 
in some cases are not disposed to do any immediate business. 
Mixed Bessemer numbers are at 59s. to 60s. net f.o.b. Warrant 
iron is higher in value at 58s. 9d. net cash sellers, buyers 14d. less. 
Stocks are very firmly held, and there have been no transactions 
in them during the week. In warrant stores at present there are 
16,640 tons of iron, being an increase since the beginning of the year 
of 1694 tons. There are 37 furnaces in blast, as compared with 34 in 
the corresponding week of last year. 

Iron ore is firmer, and a better business is being done, while a 
fuller inquiry is being made for forward deliveries of best sorts. 
Prices are steady at 11s, 6d. to 12s. per ton net at mines for good 
average sorts. Inferior sorts are quiet. Spanish ores are firm at 





15s. per ton delivered at West Coast ports. There is a _ 
business in foreign ores, and this is likely to be maintained. Much 
exploration is going on in the district in search of new deposits of 
iron ore. 

The steel trade is busier than it has been for some time in the 
rail trade, and there are indications of a very active demand for 
hoops, tin bars, slabs, billets, sleepers, and merchant steel 
generally. Orders for rails are fuller because Americans are not 
now tendering, and because railway companies are now buying 
British rails. There is reason to believe that higher prices will 
soon rule, In the meantime makers are well sold forward. £5 5s, 
is the price for heavy rails. Steel plates are quiet at the moment, 
and the mills are only working short time ; but good orders are 
expected almost immediately. 

Shipbuilders and marine engineers report no new business, but 
they are preparing for what promises to be a very busy time all 
round, as new orders of great importance are expected shortly to 
be placed. In the gun-mounting shops there is great activity, 
and orders are plentifully held. 

During the past week the shipments of iron from West Coast 
ports reached 11,770 tons, and steel 11,393 tons, as compared with 
7711 tons of iron and 9122 tons of steel, an increase in iron of 
4059 tons, and in steel an increase of 2271 tons. The shipments of 
iron this year represent 57,911 tons and steel 62,084 tons, as com- 
vared with 45,375 tons of iron and 58,031 tons of steel, an increase 
in iron of 12,536 tons and in steelan increase of 4053 tons. 

Coal and coke are quieter, and prices of the latter have been 
slightly reduced. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Wirth the prolonged spell of cold weather the demand for house 
coal throughout the South Yorkshire district keeps brisk, and 
although a very large quantity is being produced, owners have no 
difficulty in disposing of what is brought to bank at a high figure. 
There is very little forward buying, however, on the part of the 
merchants, who rely upon securing easier terms when the wintry 
weather is over. There is a good demand locally, and large 
tonnages are being taken by London and the Eastern Counties. 
Quotations remain firm and unchanged. Best Silkstones from 
12s, 6d. to 13s. 6d. and 14s. per ton.; Barnsley house, 11s, 6d. to 
12s. 6d. per ton ; nuts and secondary qualities from 11s. per ton. 

The steam coal trade is not so satisfactory. The requirements 
on home account are about up to the average, but the bulk of the 
business is being done under contract. Quotations generally are 
about 9s. per ton for Barnsley hards, but much trade is being 
done at about 6d. per ton less than this price. Gas coal is in 
average demand, prices exhibiting a firmer tendency. Manufac- 
turing fuel shows little change, best screened slack making frov. 
6s. 6d. to 7s. 6d. per ton, small coal from 3s. 6d. to 4s. 6d. There 
is a fair demand for coke, best kinds making about 11s. per ton. 

The large establishments at the East End are still waiting 
anxiously for Government orders, chiefly in military material, 
which will no doubt follow the placing of the tenders for the new 
warships announced this week to have been decided upon. The 
want of employment, particularly in the armour mills, is most 
severely felt, as the only work in hand is that for casemates 
required in consequence of alterations and additions to H.M.S. Cen- 
turion, Barfleur, and Empress of India. 

Inquiries amongst the railway material-making firms bring out 
most conflicting reports. Several manufacturers state that they 
are being fairly well employed, and are in expectation of further 
still heavier orders being received both on home and foreign 
account. The Indian market has been productive of some good 
work, and very considerable preparations are being made with a 
view to developments in South Africa, where the close of the war 
would at once make an enormous difference in the railway material 
and allied branches. The home railway companies have in some 
instances done much better during the last few weeks, and appear 
na mood to order more freely than they have been doing. 

In the iron and steel trades there is no change to report. 
Iron quotations for the moment are as follow :—East Coast 
hematites, 67s. per ton; West Coast ditto, 69s.; Lincolnshire 
forge and foundry iron, 46s. 6d. per ton; bar iron, £6 10s.; 
Bessemer billets, £6 10s.; Siemens-Martin billets, £7 10s.; 
ditto, higher quality, £10. In the Bessemer and Siemens steels a 
similar remark applies to that which has been already stated 
respecting the railway material trade. The steel trade with 
Germany, which in the highest classes is the most important 
market Sheffield has, is still in a deplorable condition. The 
Germans continue to buy the high-grade steels instead of produc- 
ing them at home, but their requirements in this direction have 
dropped beyond anything previously experienced in the course of 
continental business. It is reported that the Germans, however, 
have a considerable amount of work to do in steels of ordinary 
qualities, and appear to be quite as well off as British steel manu- 
facturers in that respect. 

Reports from France, Belgium, and Holland show that while 
trade has considerably attenuated in these markets, the people 
are not anything like so badly off as the Germans. 

In the lighter edge tools the accounts all round are most dis- 
couraging. There has rarely been a time when so little work has 
been done with most of our leading markets as to-day. A season 
trade is that in skates, which has long been handicapped by mild 
winters or by lack of anything like a continuous spell of frost. The 
severe weather which has generally prevailed during the last three 
weeks has given the skate makers another turn. Stocks which 
had accumulated upon their shelves were quickly cleared away, and 
fresh provision made for further requirements. This trade, for- 
tunately, is not dependent upon the British market, as the great 
bulk of the skates made in Sheffield are exported to foreign coun- 
tries, where skating can be relied upon as a regular winter amuse- 
ment for monthsat atime. The higher grades of skates are mainly 
sent abroad, as well as to Canada, America, and neighbouring 
markets, but in the cheaper productions the Germans have long 
held the bulk of the business in their own hands, and still continue 
to doso, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


WHILE there is practically no improvement in business in 
finished iron and steel, in shipbuilding and engineering, or in the 
coal and coke, yet undoubtedly a better condition of things has 
sprung up in the pig iron trade of this district, and prices have 
gone up rather strongly this week. The improvement has mainly 
been due to the good prospects of business with America. Ever 
since Christmas inquiries for quotations for the delivery of Cleve- 
land pig iron in America have been received from the other side of 
the Atlantic, but until the last few days orders did not 
‘‘ materialise,” and practically no actual buying followed the in- 
quiries. Some actual sales have at last been made—two lots of 
500 tons each have been sold by Jacks and Co, for delivery at 
Montreal, and one order for 3000 tons has been placed by a London 
firm of merchants to be sent to Philadelphia as soon as a steamer 
can be chartered to convey it. This has made the pig iron market 
more buoyant in tone, as it is expected that other orders will be 
secured from the same quarter. The Philadelphia consignment 
will be the first Cleveland iron that has been delivered to the 
United States for many years. The reports about large orders for 
steel rails for America being in the market have a tendency to 
strengthen the position of sellers, but it does not appear that any 
business has actually been done yet. 

Clevetand warrants have rushed up in value very quickly during 
the last ten days, and there has beena large amount of speculation 
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in them. The rapidity of the rise is tempting some of the outside 
public to have a ‘‘deal,” and the increase of buyers has enabled 
holders to get better prices. It has pushed up the quotation for 
Cleveland warrants to 47s. 11d. cash buyers, this being the highest 
figure that has been reported since January, 1901, and it represents 
an advance this month of 3s, 8d. per ton, while as compared with 
the price in December, when the lowest point of the last few years 
was touched, the improvement has been 5s. 2d. per ton. Some 
expect to see 50s. realised within the next three or four weeks, and 
thus speculators are all the more ready to operate. 

Makers have advanced their price of No. 3 Cleveland pig iron 
to 47s. 3d. per ton for prompt f.o.b. delivery, and some of the lead- 
ing houses quote not less than 47s. éd., for there is a buoyant 
feeling, and a new feature is that consumers have been freely 
asking for quotations for iron to be delivered as far forward as the 
second half of the year. No. 3 Cleveland iron is 4s, 3d. per ton 
higher than it was about the end of last year, and is not far short 
of the top price that was realised last year. No.1 is at 48s. 9d. 
per ton. The lower qualities of Cleveland iron have not risen 
as much as No. 3; they are always less influenced by speculative 
movements on the warrant market. No. 4 isat 46s., grey forge at 
45s. 6d., mottled at 45s. and white at 44s. 6d. per ton. 

The downward movement in hematite iron, which has been in 
progress since the latter part of November, has at last apparently 
ceased, and there has been some recovery. The price of mixed 
numbers fell continuously, the aggregate reduction being 5s. 3d. 
But last week prices began to improve again, and sellers have 
been able to secure a rise of 9d. per ton, buyers having now to pay 
55s. 6d. Part of the improvement is due to a reduction of the 
production. Hematite forge has been raised to 53s. Spiegeleisen 
is to be bought at 82s. 6d. per ton. Rubio ore is maintaining its 
increased value, as freights are not reduced. 

A circumstance in favour of the ironmaster is the rapid fall in 
the price of coke. Last half-year coke was advancing in price, 
while pig iron was declining ; now it is pig iron which advances, 
and coke which declines. In December, when the ironmaster 
could only get 43s. for his No. 3 pig iron, he had to pay ls. 9d. 
for medium coke delivered at the furnaces on Teesside ; to-day he 
gets 47s. 3d. for his No. 3 pig iron, and is able to buy his coke at 
l4s., there having been several sales at that this week. Thus, 
while 4s. 3d. per ton more is given for pig iron, 2s. 9d. less is taken 
for coke, and now the latter is relatively cheaper than pig iron, as 
it was in the early part of last year. Too much coke is on offer, 
and there is great pressure to sell it. 

The shipments of pig iron from the Cleveland district are fair 
this month; up to 19th the quantity was 38,758 tons, against 
44,393 tons last month, and 46,434 tons in February last year to 
19th. Local deliveries, however, have been much curtailed this 
week, as the plate and angle mills have been producing very little, 
because most of the shipbuilders could not take deliveries, their 
yards being closed on account of the severe weather, which has 
stopped almost all out-door work. The stock of Cleveland pig iron 
in the public warrant stores has, however, not increased much, 
Connal’s on 19th holding 141,224 tons, an increase for the month 
of 1396 tons. The stock of hematite pig iron in the stores continues 
at 300 tons. 

Generally prices of manufactured iron and steel are fairly stiff, 
but it cannot be said that in any branch the tendency is upwards. 
Common iron bars are at £6; best bars, £6 10s.; steel ship plates, 
£5 12s. 6d.; steel boiler plates, £7 10s.; iron ship plates, £6 ; steel 
ship angles, £5 10s.; iron ship angles, £5 15s.; packing iron, 
£5 7s. 6d.; iron ship and girder rivets, £7 17s. 6d.; steel ship 
rivets, £8 12s. 6d.; steel boiler rivets, £9 2s. 6d., all less 25 per 
cent. f.o.t. Heavy steel rails can be bought at £5 net at works. 
There are inquiries from America for rails, but they do not appear 
in any cases to have resulted in orders. Cast iron chains are sold 
at £3 7s. 6d. net at works, but if the rise in pig iron prices is 
maintained it will be necessary to quote higher rates for chains. 

Work has been suspended for the last ten days at nearly all the 
shipyards on account of the cold wea‘her. But trade in the 
shipbuilding industry has become much depressed, and very few 
orders for new vessels have been booked of late ; in fact, some 
builders have received not only noorders but not even inquiries for 
the last six months, and the low prices now asked do not tempt the 
owners. Wigham Richardson and Co., Limited, have this week 
launched from their yard on the Tyne the twin-screw steamer 
Colonia for the Telegraph Construction and Maintenance Company, 
which will employ her in laying submarine cables. She is about 
50O0ft. long, 56ft. broad, and 39ft. deep, and will carry 10,000 tons 
deadweight, at a speed of 114 knots. She is the largest cable ship 
atloat, and will carry 3000 nautical miles of cable in four large 
tanks in her holds. H.M.S. Russell, the first-class battleship built 
by Palmer's Shipbuilding and Iron Company, at Jarrow-on-Tyne, 
is now practically completed. 

At the Philadelphia engine works of the Lambton Collieries 
Company, wages have been reduced 5 per cent. from 17th inst. 
The claim of Bolekow, Vaughan and Co. to substitute the ratchet 
drill at the Eston Ironstone Mines for the old-fashioned jumper 
drill is to be submitted to three employer members of the Mine 
Owners’ Association and three representatives of the Miners’ 
Association. The miners contend that the adoption of the ratchet 
drill at Eston will add to the dangers of the mine. 

The coal trade is very quiet in all branches, and the situation is 
quite in contrast to that reported before Christmas. Many 
collieries are irregularly employed. The Etherley Grange Colliery, 
helonging to Colonel Sadler, has been closed on account of 
slackness of trade. Prices are low, and can hardly cover cost of 
production, yet lower figures are looked for. The North-Eastern 
Railway Company has fitted their staiths at Blyth with a patent 
appliance for preventing the breakage of coal in the process of ship- 
ment. The price of best steam coal is now 10s. 9d. per ton f.o.b., 
and smalls at 4s. 9d., while gas coal can readily be got at 10s., and 
has been sold as low as 9s. 6d. Unscreened bunker coals are at 
&s. 6d. per ton f.o.b., and in some cases 8s, 3d. would not be refused. 
A proposal was made at Saturday’s meeting of the Executive 
Council of the Durham Miners’ Association that the Conciliation 
Board be abolished, but it was negatived. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tuere has again been a better feeling in the pig iron trade this 
week. The market has been showing a good deal more activity, 
and the demand for iron, both Scotch and Cleveland, has been 
increasing. 

Business has been done in Scotch warrants from 53s. 25d. 

53s. 44d. cash, at 53s. 6d. for delivery in 17 days, and 53s. 6d. to 
533. 1ld. one month. Cleveland iron has sold from 47s. 2d. to 48s. 
cash, 47s. 64d. four days, and 47s. to 47s. 11d. one month. 
Cumberland warrants have been done at 57s. to 58s. 114d. for 
delivery in one month, there being little or no business, however, 
‘ of iron for immediate delivery. 
There is a steady demand for Scotch hematite pigs, the output 
of which is about as large as ever ithas been. Merchants quote for 
this class of iron 60s. per ton for delivery at the West of Scotland 
steel works. y 

Since last report an additional furnace has been lighted to 
produce hematite iron at Shotts ironworks. There are now 82 
furnaces in blast in Scotland, compared with 79 at this time last 
year, and of the total 45 are making hematite, 35 ordinary, and 2 
basic iron. ; 

The prices ef Scotch makers’ iron are as follow :—Carnbroe, 
No. 1, f.o.b. at Glasgow, 57s.; No. 3, 54s. 6d.; Clyde, No. 1, 
66s.; No. 3, 56s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 56s. 6d.; 
Calder, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Summerlee, No. 1, 70s.; 
No. 3. 57s. 6d.; Langloan, No. 1, 70s.; No. 3, 59s.; Coltness, No. 1, 
71s..; No. 3, 58s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 
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56s.; Eglinton at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 
53s. 6d.; Dalmellington at Ayr, No. 1, 57s.; No. 3, 54s.; Shotts | 
at Leith, No. 1, 70s.; No. 3, 58s.; Carron at Grangemouth, No. 1, | 
67s. 6d.; No. 3, 57s. 6d. per ton. 

While the above are the rates quoted by merchants, makers of | 

pis iron have just announced that their prices are to be advanced 
s. to ls. 6d. per ton, owing to the firmer state of the market. | 

The shipments of pig iron from the Scottish ports in the past | 
week amounted to 3774 tons, compared with 6151 in the corre- 
sponding week of last year. The demand for export is quiet; 
but so far the total shipments since January Ist are better than 
in the corresponding period of last year. The arrival of Middles- 
brough pigs at Grangemouth have been 6064 tons, showing a 
decrease of 3737 tons compared with those of the corresponding 
week, but these imports show a total increase since the beginning 
of the year of 16,324 tons. 

The finished iron and steel trades are for the most part well 
employed. In quite a number of instances business is getting more 
active. Un the other hand, there are departments in which it is 
found difficult to do business at current rates. Competition in | 
these is keen, aud sellers are not in a position to make substantial 
concessions on account of the present advance in the price of raw 
material. The wages of operatives in the iron and steel trade and 
of colliers practically remain stationary, so that the cost of work- 
ing is comparatively heavy. 

There has been rather more doing in the past week in the 
shipping department of the coal trade. The shipments from the 
Scottish ports show an improvement of about 20,000 tons compared 
with those of the preceding week. The inland demand has been 
very good ; household coal has been selling very well owing to the 
continuance of cold weather. There is no change in the coal prices 
from those last quoted. 








WALES AND ADJOINING COUNTIES. 


| were fined for leaving work without notice. 


great and incessant work on the furnaces has begun to tell, and 
repairs will soon be the order of the day. Most industries are in 
full action. Engineering sheds busy. 

I regret, however, to note that at the present time, when tin- 
plate prospects are decidedly good, discontent prevails, arising out 
of a case where a number of men employed at the Duffryn Works 
A strike is threatened, 

Swansea Harbour returns show a decline for 1901, chiefly in the 
iron, steel, coal, and patent fuel trades. Copper and spelter 
maintained ; tin-plates a good increase. One item is discussed— 
increase of coal from Aberdare, Merthyr, Rhondda, but a decling 
from Llynvi and Ogmore. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Very little can be added to what was reported last week con. 
cerning the iron trade over here, a slightly better tone being stjj| 
| perceptible in most departments ; this has, however, not led toany 
business of importance being done, either in raw or in finished 
iron, and though the feeling generally is more hopeful, very few 
forward orders are given out. : 

There is rather an upward tendency noticeable in list rates, and 
some articles have met with an official advance, but the majority 
of makers and manufacturers continue to complain of the 
exceedingly unfavourable condition of prices. The locomotive 
shops have excellent prospects for this year and the next, the 
orders that are holding out being numerous and of considerable 
weight. The total demand in locomotives for 1902, to be delivereq 
till end of 1903, amounts to 787 locomotives of different types ; the 
total demand in passenger cars for the same period is 1214, load 
cars 1013, and freight cars for general use 4200 ; the latter will be 
ordered shortly. The total sum fixed for the purchase of the 
above-named rolling-stock amounts to 82 million marks. There js 
also talk of a further order for 3600 load cars, to be delivered til! 





(From our own Correspondent.) 


THE progress of the steam coal trade is quietly downwards, but 
there has been no slump, notwithstanding the action of buyers, 
who content themselves with hand-to-mouth purchases in the full 
expectation of a more decided drop than has yet taken place. 
With the close of the week many sales were made at Cardiff of 
large steam coal at 14s., and small steam at 8s. 

Mid-week steam coal prices at Cardiff were much about the same 
as they have been for some days. Large steam kept about I4s., 
small steam was weaker, and sales at 7s. 6d. were common. 
Previous to the cold weather, Monmouthshire coals were affected, 
and inferior kinds suffered in price. Since, there has been a slight 
reaction, though it is not expected to be maintained. 
Valley coal for shipment ¢i@ Cardiff has been sold this week for 
13s., and Eastern 12s., less discount. One feature of the week has 
been a demand for small steam for bunkering. The latest Cardiff 
prices are :—Best steam coal, l4s. dd. to 14s. 9d.; good ordinaries, 
from 13s. 9d.; other kinds as low as Is. 3d.; drys, 12s. 5d. to 
13s. 6d.; best Monmouthshire, 13s. to 13s. 9d.; seconds, 12s. 6d. to 
2s. 9d., Cardiff shipment: best house coals, 15s. 6d. to 16s. 6d.; 
seconds, 14s. 6d. to 15s.; No. 3 Rhondda, to 16s.; through, 
13s. to 13s. 6d.; small, 10s. to 10s. 6d.; No. 2 Rhondda, 12s. to 
12s. 6d.; through, 9s. 6d. to 10s.; smalls, 7s. 6d. to 8s. 6d.; 
best small steam, 7s. 6d. to 8s.; good ordinaries, from 7s.; inferior, 
from tis. 

Coke is not quite so firm, owing more to increased make than 
failure in demand. Prices now range from 15s. to 24s.; patent 
fuel, 14s. to 15s.;_ pitwood, after touching 18s. on account of 
lessened stock, is selling at I6s. 3d. to I6s. 9d. Probably better 
prices will prevail if the severe weather lasts. Irish wood is 
coming in more freely this week. 

During the last few days there has been a little more tonnage 
despatched from Cardiff, and some good cargoes to Port Said, 
Genoa, Cape Town, and France. 

A lessened supply of tonnage affected the Swansea coal and 
patent fuel shipments last week. France continues a good cus- 
tomer. House coal prices are 1s. less this week. Closing quota- 
tions were as follows :—Anthracite, 20s. to 21s.; seconds, 17s. to | 










_ 





18s.; best large, 14s. 6d. to 16s.; red vein, 12s. 
culm, 5s. 3d. to 5s 6d.; steam, 14s. to 15s.; seconds, 12s. 6d. to 

13s. 6d.; bunker, 9s. 6d. to 10s. 3d.; small, 7s. to 7s. 3d.; bitumin- 

ous, No. 3 Rhondda, l4s. 6d. to15s.; through, 12s. 6d. to 13s. 3d.; 

small, 9s. to 10s.; No. 2 Rhondda, 11s. 6d. to 12s, 3d. 

Coke, furnace, 17s. to 17s. 6d.; best foundry, 21s. to 21s. 6d. 
Patent fuel, 14s. 6d. to lis. 6d. Pitwood, 17s. to 17s. 6d. into | 
trucks net. There has been a little irregular working at some of 
the Swansea collieries, notably Birchgrove. but this applies to other 
districts as well, where a football match or coursing will attract 
thousands from regular work. 

The Swansea Harbour Trust new offices are now in hand, and 
will be an imposing pile of buildings. The prize of 100 guineas for 
the design was awarded to Mr. E. Seward, F.R.1.B.A., Cardiff, by 
Professor Fawcett, of Cambridge. | 

The iron and steel trades continue in a healthy condition, 
prices advancing. The principal manufactures of the week at the 
large steel works have been steel tin-plate bars. Whenever order | 
books are well filled, rails take a secondary place, unless urgency is | 
a feature. Bars, states an official, are as easily handled as coal. 
No waiting for inspection and re-inspection, but placed in wagons | 
and despatched. At present the animation in the tin-plate trade | 
is quite equalled in the Bessemer works. Orders for the Western | 
works, comprising chiefly Swansea, for Treforest, and for 
Lydbrook in Gloucester are coming in well, and the despatch for 
Lydbrook is in particular well maintained. | 

The principal item of note in the trade is the advance in tin- 
bars, now fully 2s. 6d. better. ‘‘ You will not hear much more,” 
remarked an authority on steel, ‘‘of German bars.” Still, it was 
openly stated in the Newport district last week that a consider- 
able order for foreign bars had just been given by a manufacturer 
in the district. There was a good deal of interest shown on 
‘Change, Swansea, mid-week. Pig iron has gone up strongly, 
the advances in the week totalling over in Seotch, 2s. 3d. 
in Middlesbrough, and 2s. 2d. in hematite. It will be seen from 
my list that quotations generally are up, and prospects are that 
they will be maintained. Latest given out on ‘Change are as 
follows :-— 

Pig iron: Glasgow warrants, 53s. 8d. to 53s. 10d. cash ; Middles- 
brough, No. 3, 47s. 10d., 47s. 84d., 47s. 11d.; other numbers in 
proportion; hematite warrants, 54s. 6d. to 58s. 8d. for mixed 
numbers ; Cumberland according to brand. Welsh bars, £6 5s. to 
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£6 7s. 6d.; angles at usual extras. Sheet iron, £8 to £8 5s. Steel 
sheets, £8 5s. to £8 10s.; extras for higher gauges. Steel rails, 
heavy, £5 7s. 6d. to £5 10s.; light, £6 10s. to £7 10s. Bessemer 


steel tin-plate bars, £5 2s. 6d.; Siemens, best, £5 5s. 

Tin-plates: Bessemer steel coke, 13s. 6d. to 13s, 9d.; Siemens 
coke finish, 13s. 9d. to 14s.; ternes, per double box, 28 by 20 C., 
24s. 6d. to 28s.; best charcoal, 14s. 6d. to 15s.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g., £11 5s. to £11 15s.; finished | 
black plate, £11 15s. to £11 17s. 6d. 

Block tin, £117 5s. to £111 ; spelter, £17 15s. Lead, £11 17s. 6d. | 
Copper: Chili bars, £55 5s. {to £54 5s. Iron ore: Rubio, 14s. 6d.; 
Tafna, lds. 6d. 

There was a very satisfactory shipment of tin-plates at Swansea 
last week—74,247 boxes. Receipts from works totalled 60,846 
boxes. Stocks now consist of 137,352 boxes. Numerous loadings | 
are going on for America, China, Japan, and Holland. } 

Last week a record import of 3000 tens of pig iron came into | 
Swansea from Rotterdam; also cargoes from Whitehaven and | 

| 


Millom. Briton Ferry trade is brisk ; one of the furnaces of the 
Aibion is out for repairs. 
In the Swansea Valley the make of steel is on the up grade. 


New furnaces at Landore and Morriston are in progress, The 


Western | 


to 13s. 6d.; rubbly | 


| all delivered in the district, cash. Tin-plates : 


| £2833 ; 


end of March, 1903, for which ten million marks have been fixed, 

The coal market in Silesia and in the Rhenish- Westphalian 

district shows a good deal of weakness still, in spite of a restriction 
,in output, which many collieries found advisable ; an increase in 
| stocks is reported, and quotations are moving downwards. Berlin 
| dealers reduced their prices a few pence last week. 
The only change that can be perceived in the Austro-Hungarian 
| iron business is the increasing demand that was, in a number of 
instances, felt for structural iron, and the rolling mills have con- 
sequently been in better employment than before. Also at the 
foundries a tolerably good activity was noticeable, but this is, of 
course, comparatively speaking. At any other time a slight 
improvement like the present would hardly have been noticed or 
remarked upon at all ; but now, when all trades have been neglected 
so long, the slightest symptom of an improvement is at once 
perceived with delight, and hopes with regard to the future 
development of the iron trade are indulged in. The Skoda Works 
are said to have secured orders for guns for Italy, which would 
keep them well engaged for the greater part of the year. 

The majority of the Belgian ironworks are in fairly brisk occu; a- 
tion, having secured a good amount of fresh contracts, though it 
must be added that prices had to ke reduced in a number of cases 
before the work could be secured, and so the profit will be very 
small indeed. Cockerill bas got a rail order of 20,000 t. for 
Turkey. An agreement between the girder conventions of Germany, 
Belgium, and East France has caused quotations for girders to be 
pretty firm ; the current price of 104f. p.t., f.o.b. Antwerp, leaves, 
however, hardly any profit. Forge pig is officially quoted 55f. p.t.; 
basic, 64f. p.t.; steel billets, 105f. p.t.; blooms and ingots, 9zf. to 
M4f. p.t. Bars No. 2stand at 127 -50f. p.t. for foreign consumption, 
while for home demand 135f. p.t. is quoted. Foreign demand for 
sheets is comparatively brisk, all other sorts of plates are neglected. 
Plates No. 2 are quoted 145f. p.t. for inland consumption. 

Snow and sharp frosts have been the means of improving the 
tone of the Belgian coal market, and there was quite a brisk trade 
done upon the week. Quotations all round have been showing 
more stiffness, Statistic figures recently published show the con- 
sumption in coal for the last six months of the year now past, to 
have increased. Stocks, which amounted to 1,088,090 t. on 
July Ist, 1901, fell to 420,120t. on January Ist of present year, 
which is equal to a decrease of 660,000 t. The total output of coal 
in Belgium was 22,000,000 t. for 1901, against 23,450,000 t. in 1900, 
when the coal trade was in a very brilliant state. In the two pre- 
ceding years, 1899 and 1898, the total production of coal in 
Belgium was also about 22,000,000 t., so last year’s output may be 
considered a normal one. 

The production of the mining industry in the Ural is reported 


| to have been particularly satisfactory in 1901, and this was partly 


due to the very favourable weather which prevailed all through 
last summer. The output was 9140 kilos. gold and 6331 kilos. 
platinum, the price realised for the latter being higher than ever 
before. 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is quiet, and prices are slightly easier. House 
coal, owing to scarcity of tonnage, is rather quiet for shipment, 
but inland trade is brisk. Exports for the week ending 15th inst.: 
Coal: Foreign, 61,230 tons ; coastwise, 18,786 tons. Imports for 
the week ending 18th :—Iron ore, 5670 tons ; pig iron, 1490 tons ; 
loam, 105 tons ; pitwood, 1430 loads. 

Coal: Best steam, 12s. 9d. to 13s.; seconds, 11s. 9d. to 12s.; 
house coal, best, 17s.; dock screenings, 8s. 6d.; colliery small, 
7s. 6d. to 7s. 9d. Pig iron: Scotch warrants, 53s, 4d.; hematite 
warrants, 58s. 9d., f.o.b. Cumberland prompt ; Middlesbrough 
No. 3, 47s. 5d. Iron ore: Rubio, 14s. 6d. to 14s. 9d.; Tafna, 
15s. 6d. Steel: Rails, heavy sections, £5 7s. 6d. to £5 10s. ; light 
ditto, £6 7s. 6d. to £7 7s. 6d. f.o.b.; Bessemer steel tin-plate bars, 
£5 to £5 2s. 6d.; Siemens steel tin-plate bars, £5 2s. 6d. to £5 5s., 
Bessemer steel 
coke, 13s. 6d. to 13s. 9d.; Siemens, coke finish, 13s. 9d. to Ls. 
Pitwood, 16s. 6d. to 16s. 9d. ex ship. London Exchange telegrams: 
Copper, £55 10s.; Straits tin, £116. 










AND BUSINESS ANNOUNCEMENTS. 


TRADE 


that their address has been 
London, E.C., to 


AND Co, inform us 
35, Queen Victoria-street, 


LEDWARD 
from 


=. 
changed 


| Sanctuary House, Tothill-street, Westminster, London, S.W. 


WE are informed by Brown, Lenox and Co., Pontypridd, South 
Wales, that they have appointed Mr. A. Thompson, 157, Fen- 
church-street, E.C., their aa agent for the sale of all their 
manufactures and brands of bar iron, 

Tue Middlesbrough Council, at the meeting on Tuesday, the 
11th instant, accepted the following tenders :—({a) Engine-house 
plant, Witting Bros., Limited, electrical engineers and contractors, 
(4) switchboard panels, Nalder Bros. and Thompson, 
Limited, £490 13s. 4d.; () condensing apparatus and pipework, 
Crompton and Co., Limited, £314 10s.; (/) feed-pump and 
economiser, Mather and Platt, Limited, £375; (¢) mains exten- 
sion, British Insulated Wire Company, Limited, £867 8s. 4d. 








Ow1ne to bad trade over 76,000 men are in want of 
employment in Berlin, 
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THE PATENT JOURNAL. 


Condensed from “ The IHuatrated Oficial Journal of 


Patents, 
Application for Letters Patent. 


ge When inventions have been “‘ communicated ” the 
pame and address of the communicating party are 
printed in italics. 
6th February 1902. 


Door Courtine, H. Ditchfield, 


3052. FURNACE 
London. ; 

3053. Srorrers for BorT.es and JAks, J. H. Austin, 
yndon. 

B.. CiurcuEs, H. T. Arnott, London. 

3055. Sappte Bar, W. W. Bridge and C. Heath, 
yondon. 

sos Racquets, W. P. Thompson. —{La Société Delhaye 
veves, France, 

wit BenpinG Macuines, W. P. Thompson.—( IW. H. 
Johnson, United States.) 

3058, AUTOMOBILE VEHICLES, T. Smith and R. L. Hall, 
Liverpool. 

3050. CORRENT CoLLectors, L. Lavagne and L. Bert- 
rand, Livereet, 

3060. Brusn, W. J. Fowler, London. 

gosl. Avromatic SHunt Cou. Core, A. E. Carter, 


Brighton. 

3062. Drivers’ Aprons, L. L. Powell, Melton Mow- 
bray. 

3063. DouBLe-actiInc Arc Lamp Brake, F. Carter, 


Brighton. 

304. PROJECTILES, J. T. Jennings, Bedford. 

306), GoLr CLups, W. McC. Ransom, London. 

3006, BURNERS for Lames, H. 8. Tompkins, London. 

3067, SPRINKLING FLour, R. E. Griinitz, London. 

3068. Drivinc Connections, P. Kosboth, London. 

3060, Expansion Joints for Steam Pipes, J. Lead- 
beater, London. 

3070, Wire Spokes for Wakes, C. D. Abel. —( Aachener 
Stakliraaven Febvik corm, Cart Schianemeyer, Ger- 
win) 

3071. MANUFACTURE Of Mosaic FLoorciortn, F. Walton, 
London. 

3072. Gamer, C. C. Gonzaga, London. 

Gavars for Makinc LinkaR MEASUREMENTS, C. 

Sears, London. 

Raitway Tracks, C. H. Krauss and E. B, 
itwisle London. 

3075. Stor Cocks or Vatves, T. R. Davey, London. 

3076. FIRK-EXTINGUISHING ApPLIANcEs, W. and D. Doig 
and J. F. Balfour, London, 

9077. CompineD MusicaL Box, A. E. Leslie and A. H. 
Harrison, London. 

9078. IncaNDESCENT Lamp for Liquip Fue, A. 
Albrecht, London. 

3079. MANUFACTURING NalIxs, W. H. L. Alfred and E. 
W. Brock, London, 

3080. Tennis Racquets, R. N. Patterson, London. 

3081. Fasteninc Hooks into Stong, O. Graetzer, 
London. 

3082, Cranes, A. Osterloh, London. 

3083. Wares for Raitway Venicies, C. A. Carus- 
Wilson, London. 

3084. TursiINES, T. A. Fidjeland, London. 

3085, AuToMaTIC RaiLway Covp.inos, E. Piotrowski, 
London. 

3086. SEALING Device for Borries, W. E. Heath, 
London. 











7th February, 1902. 


3087. Footrest for Bicycirs, A. Callaghan, Swinford, 
Co. Mayo. 

3088, CoupLine for RatLway CaRRiAGgs, T. Murphy, 
Clonmel, Co. Tipperary. 

3089, STRUTTED Cross-FRAME CycLE, J.C. A. Adams, 
London. 

30“). SHIELD for PRotEcTine Corns, W. H. Alexander, 
London. 

3091. Explosive Motors, E. A. Durrant, Norwich. 

3002. Giant Foorspatits, M. Morris, Newcastle-on- 
Tyne. 

3003. Construction of Watis, G. L. Falconar, Sur- 
biton, Surrey. 

3094. THREAD-BALLING Macuing, J. H. Stott, Man- 
chester. 

“ RETENTION of TimetTasies, W. Bradshaw, Man- 
chester. 

$006. Fitters, R. 8. Brownlow, Manchester. 

3007. SEAMLESS BLankeTs, R. J. C. Mitchell, Man- 
chester. 

3008, SPRINKLER INsTALLaTiIoNs, J. A. Ormerod, Man- 
chester. 

30. Repucinc VaLves for Water, J. A. Ormerod, 
Manchester. 

$100. Repucinc VaLves for Water, J. A. Ormerod, 
Manchester. 

3101. ARMOURED FirE-proor Doors, J. Colquhoun, 
Glasgow. 

$102. Seats, T. Quinn, Manchester. 

3103. SecuRING NeckTIks in Position, 8. R. Walsh, 
Bolton. 

3104. Cire for Securtnc Larets, R. 
Lancaster. 

3105, Cement, J. L. Gordon, Liverpool. 

3106, PREVENTING REMOVAL of Screws, I. J. Bernstein 
and J, E. Boshell, Manchester. 

3107, Apparatus for TarrinG BarRExs, H. Ashton, 

Manchester. 

3108. ConnecTING Pips, J. E. Burkill and W. Sunder- 
land, Halifax. 

3109. Game, W. Sunderland, Halifax. 

3110. CurLinc Epors of Hats, W. Dickinson, jun., 
Manchester. 

3111. WaTER-cLosEt, F, Franz, Paris. 

= Enaines, C. H. T. Alston, Lochawe, Argyll- 
shire, 

3113. Vaccination SHIKLDs, T. G. Richmond, Glasgow. 

3114. PutLeys, D. Horsburgh, Manchester. 

3115. Ruter for Dress-curtinc, M. L. Hall, Bir- 
tmingham, 

$116. Fusxs for Evtecrric Circuits, A. D. Smith, 
Bradford. 

8117. Apparatus for OPERATING Faniauts, R. Leggott, 
Bradford. 

3118. Fotpine Support, A. Burri and L. Helferich, 
Berlin. 

a ime INCANDESCENT BuRNER, F. Oelerich, 

erlin. 
= TRAVELLING Rvas, J. Wetter. —{@. A. and A. Strom, 
ranece, 

8121. WasHine Tank and Rack for Fiias, D. Allan, 
London. 

3122. RecEssinG or GRoovING PLANES, F. Clayton, 
London, 

3123, CLRaRERS for SpinNiNG MuLEs, J. T. Thompson, 
London. 

3124. Enoine, R. Star, London. 

3125, Tings, A. Bodenheimer, London. 

3126. Hat Fasteners, J. Pomeroy, London. 

3127. TABLE Tennis STANDARDS, 8. P. and O. Lehmann, 
London, 

3128. DISINTEGRATING SUPERPHOSPHATES, A. G. 

_ Brookes.—(H. J. Merck and Co., Germany.) 

3129, Motive Fiurp for ExpLosion Enaines, E. 
Field, F. 8. Morris, and E. J. Hunter, London. 

3130, Puzz_x Game, G. Coliner, Merton, Surrey. 

3131. CoLLEcTING TaBLE TENNIS Batis, A. Dunhill, 
London, 

3132, ATracHMENT for SLEEVE Links, W. Wingrove, 
London. 

3133, WatTER VELocIPEDES, 8. Wojciechowski, London. 

3134. TRoLLRY Heaps, J. Greenwood and J. Hartley, 
London. 

3135, Heat Reautator, E. B. Bright and B. Nash, 

,_ London. 

3136. MANUFACTURE of ANTISEPTICS, F. Harvey, 

; London. 

3137, Distnrectors, W. Defries, London. 

3138, Pocket Microscoprs, L., Myers and E. Hunt, 
Birmingham, 


8S. Angus, 









3139, DRarnaGE Interceptor, R. F. and H. J. Hough- 
ton, London. 

3140, Stanp for IRons, C. Anderson, London. 

3141. ELectric Brits for Enornes, E. Twaits, Kings 
Lynn, Norfolk. 

3142. ELEcTRIC OVERHEAD Conpuctors, A. J. Boult.— 
(L. Negro, Italy.) 

3143. Paper Hoviper, A. Assel, London. 

3144. Detonator, W. P. Thompson.—(&. H. F. Rennick, 
India.) 

3145. MECHANISM for MaGazine Riries, T. Meacock, 
London. 

8146. Rotary Enaines, G. Gibson and B. E. Donnell, 
Liverpool. 

3147. Fastenines for Doors, H. E. Hughes, Liver- 


pool. 

3148. TaBLe Tennis Nets, J. Salmon, Liverpool. 

3149. Macnines for Divipina Dovcn, J. Callow, 
Liverpool. 

3150.  eoneen Ear Dros, R. C. Nuttall, Liver- 
pool, 

3151, Tennis Racquets, H. L. Doherty, London. 

3152. Process of PREPARATION of Acips, F. Gaess, 
London 

3153. ELecrric Switcues, C. E. G. Gilbert, Chingford, 
Essex. 

3154. Unitinc Two TrLeGRAPH Wires, 8. Frank, 
London. 

3155. TReatING Corron Seep, F. B. Aspinall, G. H. 
Wise, and E. 8. Wilson, London. 

3156. Screw Lirtine Jacks, J. Hampton, jun., and W. 
Buckley, London. 

3157. Arc Lamps, H. T. Harrison and The Improved 
Electric Glow Lamp Company, Limited, London. 

3158. Pistons, A. F. Yarrow, London 

3159. Apparatus for P Laying Keyep Musicar 
InstRUMENTS, O. Imray.—(7he Avolian Company, 
United States.) 

3160 Lay Mecuanism for Looms, O. Imray.—(C. 
Roesch and Civ., Germany.) 

3161. MANUFACTURING SuLPHURIC AciD, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

3162, MANUFACTURE of HoLLow Boptrs, G. Gleich- 
mann, London. 

3163. SeconpaRy Circuits or ALTERNATING CURRENTS, 
R. Grisson, London. 

3164. Purirication of Fars, L. Klimont, London. 

3165. MULTI-PoLAR ELecrricaL Macaines, D, Bergman, 
London. 

3166. Bac Fasreninos, H, J. Haddan.—(£. Ph. Hinkel, 
(iermany.) 
3167. MAKING 

London. 

3168. Waex.s for Rai, Venicies, C. A. Carus-Wilson, 
London. 

3169. Workine Compustion Motors, G. Pinkert, 
London. 

3170. Excentric Gear, E. Pinkert, London. 

3171. CLosret Srats, G. 8. McD. Elliot, London. 

3172. Steam ENGINE VALVE, B. J. Diplock, London. 

3. Traction Enoines, B. J. Diplock, London, 

74. Baty Bearinas, B. J. Diplock, London. 

. REED Oraans, J. B. Hamilton, London. 

TeLepuony, T. J. and E. Rorke, London. 

. Soakine Apparatus, J. B. Alliot, London. 

3178. Process for BLEACHING Paver Pup, F. H. Long, 
London. 

3179. Packine Rines for Encines, J. B. L. Robson, 
London. 

3180. COIN - DELIVERING Janik, 
London. 


AxLe-box Guarps, <A. Brundrett, 
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3181. StkERING SuBMARINE VeEsSELS, J. A. Rowe, 
London. 

3182. “Sicit’ Borris, W. T. Bassett, Birmingham. 

3183. Dress HoLpER or SUSPENDER, M. Swidenhank, 
South Shields. 

3184. Devicr for Winpow Butnps, E. Sutcliffe, 
Halifax. 

3185. CANDLESTICK, R. Morgan and F, C. Milner, 
Barry, Glam. 

3186. PERPETUAL CALENDARS, C. A. Esson, Glasgow. 

3187. Fire-Licuters, E. Brooks and the Turnex 
Manufacturing Company, Limited, Manchester. 

3188. Lirg-cuARD for VeHIcLEes, The National Rail and 
Tramway Appliances Company, Limited, and P. 
McCullough, Liverpool. 

3189. STEERING GEar for Motors, H. Sporrier, jun., 
Manchester. 

3190. CycLe Rest, W. A. Hart, Clacton-on-Sea. 

3191. Sprrroons, W. Holburn, Stockton-on-Tees. 

3192. SEALING Bortties, A. J. Webb and A. L. Kendrick, 
Birmingham. 

3193. Winpow Sash Fasteners, A. H. Maurice and G. 
Meek, Cardiff. 

3194. SHeET Metat HoL__ow-wakg, S. J. and E. Fellows, 
Limited, and W. H. Corker, Wolverhampton. 

3195. Propucine Screw THREaps, Bayliss, Jones and 
Bayliss, Limited, and R. Howarth, Wolverhampton. 

3196. SELF-WAITING TABLE Apparatus, E. R. Storrs, 
Kingston-on-Thames. 











3197. Stampine Presses, H. 8S. Hewston, Kingston-on- 
Thames. 

3198. SHEET - DELIVERY Apparatus, W. H. Clegg, 
Burnley. 


3199. PerroraTinc Paper, A. Partridge and W. H. 
Dorman and Co., Limited, Stafford. 

3200. Hanpies for Paper Bacs, H. Harrison, Man- 
ches 

3201. RINGS, R. 
Carlisle. 

3202. Gun-cotron, W. R. 
Finlaison, London. 

3203. JomntiING TiLes, E. K. Heaps and J. Fernee, 





Graham, Crosby-on-Eden, near 





Hodgkinson and J. B. 


Sheffield. 

3204. Skat Protector, F. Rowbotham and C. Evans, 
Manchester. 

3205. Stoppers for Borries, A. McGregor, Edin- 
burgh. 


3206. Gas LicuTers, W. E. Heys —(L. M. Thompson, 
United States.) 

3207. Puzzzr, J. R. Forsyth, Glasgow. 

3208. SEWI MACHINES, J, W. U., and J. R. U. 
Morton, Glasgow. 

3200. Steam Encine Conpensers, W. E. Heys.—(Mas- 
chinen and Armaturjfabrik cormals Klein, Schanzlin, 
and Becker, Germany.) 

3210. Evevator for Drrp Wetts, J. Vogt, Man- 
chester. 

3211. DiminisHinG Sprep of VessEis, J. S. Holmes, 
Manchester. 

3212. Nipper Knives of ComBinG Macuines for 
Corton, C. F. Ainsworth and 8, Anderton, Horwich, 
Lancashire. 

3213. ConstrucTION of Moups, R. 8. Sayer, Bristol. 

3214. Game, A. Miller, Berlin. 

8215. Matrer for Heratinc Purposgs, A. Scheele, 
Berlin. 

3216. Gate or Door Hanp.e, Kirkpatrick, Limited, 
Walsall. 

3217. Licutine by CARBURETTED AIR, H. Marshall, 
Glasgow. 

3218. WasHING Macuings, J. Clark and J. Twiname, 
Glasgow. 

3219. PrEss-copyING Devicss, A. L. and T, N. Rayward, 
Wallington, Surrey. 

3220. Spiirrinc Macuines for Boots, A. J. Mills, 
Kettering. 

3221. PerrumMED TeRAs Conrettis, P. Brunot and O, 
Grohmann, London. 

3222. Recrpracie for Pinc-ponc Batts, F, Garwood, 
London. 

3223. Apparatus for Dryinc Corton, The Cotton 
Seed Company, Limited, and J. C. W. Stanley, 
London. 

3224. Switcu Systems, L. Cerebotani and M. Baumer, 
London. 

3225. MONEY-CHANGING 
London. 

3226. SupstiruTe for Ware of Eacs, W. A. Crump, 








Apparatus, F. Palliser, 





London, 





8227. ELectricaL Sup Loo, T. F. and T. 8. Walker, 
London. 

$228. Oi, and Water Separators, E. Friesdorf, 
London. 

8229. Hoists, J. G. Childs, London. 

3230. Spring Motors for Cycies, W. G. Cloke, 
London. 

3231. Muinirary SicNaLLinc Apparatus, J. Reid, 
London. 

3232. Nur Locks, H. W. Smith, London. 

3233. Rertector for [IncanpEscENT Gas LicuTina, E. 
Seel, London. 

3234. Manuracture of Suartine, T. K. Barclay and T. 
H. Firth, Sheffield. 

3235. Gas Encinas, W. R. and W. R. Wills, Sheffield. 

3236, OPERATING SwitcHEs of Rai.ways, T. H. Bettney, 
London. 

3237. CoIn-FREED Apparatus, J. Jofeh, London. 

3238. Treatment of DetronaTING Compositions, F. 
Hess, London. 

3239. AuTomaTic Stop Motions, W. H. Horrocks, 
Burnley. 

3240. Domestic Mitk Coo.er, H. Trotman and Wel- 
ford and Sons, Limited, London. 

3241. Lips of Mitk Cuurns, H. Trotman and Welford 
and Sons, Limited, London. 

3242. INTERNAL CompBusTION Enotnes, F. Bainford, 
London. 

3243. ELevaTING and TRANSPORTING APPARATUS, A. 
and . Schiiler, London. 

3244. Printinc Presses, G. C. Marks. —(Campbell 
Printing Press and Manufacturing Company, United 
States.) 

3245. Drawinc Compasses, H. R. Beasley, London. 

3246, ACETYLENE Lamps, J. A. Kruseman, London. 

3247. Breecues, L. R. and F. E. Collins, London. 

3248. ELecrric Sicnat Reoister, P. Jensen. —(The 
Yurgae Signalphone Manujacturing Company, United 
States.) 

3249. AUTOMATIC SHUTTER- OPERATING DeEvicEs, F. 
Briick, London. 

Tas_es, A. B. Jones, London. 

. Car Brakes, W. House, London. 

3252. Doors, W. Newdyke, London. 

3253, FurRNaces A. M. Rankin, J. H. Betts, and R. B. 
Carsley, London. 

3254. STEERING Gear for Suips, H. E. Lynn and J. W. 
Muse, Newcastle-on-Tyne. 

3255. BRicK-MAKING Macuing, A. H. Higginbottom 
and A. B, Lennox, Newcastle-on-Tyne. 

3256. TeRMINALS of ELecrric Firtinas, C. M. Johnston, 
London. 

257. Wave Motors, J. J. Graff and G. Costa, London. 

258. Curr Protector, E. H. Millard, London. 

§ Mercury Vapour Evecrriciry Lamps, E. 
Schattner, London. 

3260. Looms, Société Anonyme des Tissages, Camille 
Brun et Fils, and Société Alsacienne de Construc- 
tions Mécaniques, London. 

3261. FirEPROoF F.oors, R. Zellenka, London. 

. Pneumatic Tires, W. H. V. Pearce, London. 

3263, Macnines for Doveraitinc, L. M. Messinesi, 
London. 

3264, Game, C. Spear, London. 

265. MULTITUBULAR RapiaTor, A. Loyal, London. 

206. Fot_pinc Box, C. F. Foster, jun., London. 

3267. Tarcets, F. L. Luke, London. 

= ee W. P. Thompson.—(A. L. Tedesco, 

rance, 

3269. RoLLers for Moist Materiats, C. A. Gould, 
London. 

3270. TYPE-SETTING MECHANISM, C. Rosinkiewicz and 
L. Ramult, London. 

3271. FiLurp Pressure VALvEs, F. Hennebdhle, 
London. 

3272. amas Carpons, W. P. Thompson.—{C. Conradty, 

Germany. 

3273. Maxine Cargons, W. P. Thompson.—{C. Conradty, 
Germany.) 

3274. Encasinc Hams, F. H. Reid and A. Strachan, 
Liverpool. 

3275. PLATEN Printinc Press, W. M. Rockstroh, 
London. 

3276. Rupper Top Piece for HeEets, G. 
Wolverhampton. 
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. NEEDLE Looms, W. Bednell, Coventry. 

Excavator, E. Schofield, Leeds. 

1. Conpuits, J. Place and Sons, Limited, and W. 
H. Place, Halifax. 

3280. ScREw-cuTTING Macuings, E. Lange, Barmen, 
Germany. 

3281. OuTpoor Skrats, H. Crichton, Liverpool. 

. AXLE-LUBRICATING APPARATUS, M. B. Baird, 

ilasgow. 

3283. Hops, R. Loudon, jun., Glasgow. 

3284. Stoprerinc Borr.es, F. Mitchell, W. Barlow, 
and G. H. Braddock, Manchester. 

3285. WARPING Macuings, Cliffe and Co., Limited, and 
W. Cliffe, Huddersfield. 

3286. FuEL Economiser, 8. Lonsdale, Newcastle-on- 












yne. 
3287, JoaGLine ANGLE [Ron or STEEL, J. M. Campbell, 
Glasgow. 
3288. Biscuir Brakes, D. Cook and J. Allison, 
Glasgow. 


3289. SEPARABLE HincEs, T. A. and A. Stevenson, 
Sheffield. 

3200. Sarety GuarDs for Tramcars, J. G. Scott, 
Glasgow. 

3291. Door Sprines, A. Doman, Stourbridge. 

3292. ENAMELLING Pipes for Liquips, J. Reynolds, 
Plymouth. 

3293. ANTI-VIBRATING Gas Firtines, G. Helps, Nun- 
eaton. 

3294. Kitns for Dryine, &c., Bricks, J. Bilsbury, 
Liverpool. 

3295. GRINDING MILLs, J. J. E. Bekker and R. Harvey, 
Glasgow. 

32065. CHAIN DRIVING MECHANISM or GEAR, R. Dorrett, 
Liverpool. 

3297. Borrtinc Macarines, J. R. 
chester. 

3298. Mixinc Nirrous OxipE with Oxycren, W. M. 
Jackson, Manchester. 

3299. Gas Brackets and PEenpants, E. Townshend, 
Birmingham. 

3300. MAKING FIRE-RESISTING Bricks, I. 
Manchester. 

3301. Car Trumpet, W. D. Haslam, Wallington, 
Surrey. 

3302. Fixinc P1ano SounD-BOARD BrIDGEs, G. Jordan, 
Bristol. 

3303. Firy-catcnHer, R. B. Hodgson, Wednesfield, 
Stafford. 

3304. SLAM PREVENTER for Doors, A. M. Loader, 
Liverpool. 

3305. TipE Motor, T. B. Stoney, Raphoe, Co. Donegal. 

3306. Heatinc ELEMENT, C. Kleyer, Baden, Germany. 

3307. Game, J. G. Stidder and S. Robinson, Brockley, 
Kent. 

3308. Lamp WICK-TRIMMING APPARATUS, G. Stevens, 
London. 

3309. Pap.ocks, C. Bauer and K. Kunzmann, London. 

3310. CoLLApPsIBLE or Foipine TaBies, N. Tailby, 
London. 

3311. ACETYLENE Lamps, T. V. Hughes, London. 

3312. Lirg-pRoTECTOR for TRamcaRs, G. T. Rushton 
and W. Lee, Birmingham. 

3313. FLEXIBLE InpooR GLove, A. Mackey, Liverpool. 

3314. Writina States and Tasiets, R. J. Roberts, 
London. 

3315. Woven Metat Maiv for Tires, F. J. Coates, 
Maidenhead. 

3316. MustcaL INstTRUMENT Pistons, 8S. F. Richer, 
London. 

3317. TABLE TENNIS Gamez, J. R. Mally, London. 

Mally, London. 

3319. Maktinc TaBLeE TENNIS Bats, 8S. G. Laskey, 
London. 

3320. STREET- CLEANSING MACHINERY, R, A. Lee, 


Williams, Man- 


Jackson, 





London, 


3321. Mongy-savinG Box, G. Smith, London. 

3322. ATTACHING Sarety Straps, F. Holaus and H. 
Kahlig, London. 

3323. ATTACHMENT for Broom Hanpies, K. W. Pulch, 
London. 

3324. Wire-stRaP FasTENER for Botries, J. Ebner, 
London. 

3325. Cart WueEe ts, M. Glassner, London. 

3326. MecHaNICAL TimeE-TaBLE, J. W. Taylor, London. 

7. Trivet, 8. C. Garland, Beckenham, Kent. 

3328. Kemovinec tTongs from Froit, the Fruit 

Stoning and Preserving Syndicate, Limited, and W. 
P. Harris, London. 

8329. Fancy Papiocks for JEweLLery, E. Murrle, 
London. 

3330. TreaTMEeNT of CLinker, J. H. Dewhurst and J 
Jackson, Sheffield. 

3331. i of Siac Woon, W. P. Ingham, 

mi 








London. 

3333, PREPARING DISINFECTING MATERIALS, P. Ruben, 

London. 

3334. Sarety Exposives, J. Wetter.—(The Westyilisch- 

Anhaltische Sprenystoff- Aktiengesellschast, Germany.) 

3335. HyDROCARBON ENGINES, D. Roberts and C. James, 

London. 

3336. ELecrricaL Resistances, R. Hopfelt, London. 

3337. Miiranry Equipment, J. T. Barrington, 

London. 

Bicycie Seats, P. Tracy, London. 

3339. PREVENTING FRauD in COIN-FREED MACHINES, 
J. R. Rowland, London. 





3340. Gymnastic Apparatus, D. G. Mattsson, 
London. 

334. Securinc Lips of Boxes, G. and E. Scott, 
London. 


3342. Fastener for Nore-pooxs, &c., B. Bloom, 

London. 

3343. Gas Generators, A. J. Boult.—-{@. Viarwe, 

France.) 

3344. ManuracturE of Iron, O. Thiel, London, 

3345. Packine Rivas, A. J. Boult.—(M. M. Bach, Ger- 

many.) 

3346. SuHutTrLe Guarps for Looms, K. J. Prasse, 

London. 

3347. BronzE-coaTeD Piates, C. P. H. Abrie and The 
Metalline-Platten-Gesellschaft m.b.H., London. 

3348. Liquip Disrrisutors, H. C. Howell, London. 

3349. Lupricators, J. M. Emery, Hampton. 

3350. TELEPHONE CLIps, C. W. Wroe, Harrow. 

3351. Tape Tennis, C. H. and H. 8. Crole-Rees, 
London. 

3352. PorTABLE TABLE TENNIS TaBLes, E. I. Pool, 
London. 

. CrncuLAR Kwyitrine Macutngs, J. Hall, London. 

354. ADJUSTABLE ‘‘SLiPp-IN” Mount for PHOTOGRAPHS, 
P. Lund, London. 

3355. MANUFACTURE of GLass Wark, W. P. Thompson. 

—(Fontaine and Cie., Germany.) 

3356. DecoraTiInG HoLLow CELLULOID ARTICLES, P. 

Meyer, Liverpool. 

3357. Process for HarpENtnc Copper, C. Renstrom, 

Liverpool. 

3358. Fvet Economisers for Firepiaces, G. P. Green- 

way, Liverpool. 

3359. MINIATURE AMMUNITION, J. Richards, London. 

3360. ReGisTeRING Apparatus, A. W. Blackmore, 

London. 

3361. DispLayine the Names of Stoppinc Pxaces for 

Venicies, H. T. Smith and A. J. Tarrant, London. 

3362. New Derivatives of the ANTHRACENE SERIES, 

H. E. Newton.—(The Farbenfabriken cormale FP, Bayer 


and Co., Germany.) 















3363. Gas Burners, W. H. A. Sieverts, London. — 
3364. uLazinc for CaLcaREous Sanpstongs, G. C. 





Marks. —+(C. Frerichs, Germany.) 

3365. Raitway Rats, E. Schlegel, London. 

366. Paorocrapaic Cameras, J. A. Pautasso, London. 

7. CASTING ARTICLES in Mera.s, A. Cadot, London. 

3368. ConstRuCTION of PHONOGRAPHS, C. Ullmann, 
London. 

3369. LypiIcaTING the Leve of Liqguip in Lamp RgsEr- 
vorrs, F. Firstenheim, London. 

3370. MACHINE for GRINDING Knives, B. Bemetzrieder, 
London. 

3371. MANUFACTURE of GELATINE FiLs, A. J. Boult.— 
(C. L. F. Freclandt, Russia.) 

3372. SEAMLEss TupgEs, J. G. Lorrain.—(La Société Vogt 

and Cie., Germany.) 

3373. Furnacess, F. W. Monteith, London. 

3374. ProrecTivE OperaTinc Device for Exectric 

Motors, J. Y. Johuson.—(The Klectrie Controller and 

Supply Company, United States.) 

3375. PRopuction of Disazo CoLouRING Matrers, J. 

Y. Johnson.—(The Badische Anilin and Soda Fabrik, 

Germany.) 

3376. STRETCHING Devices for TEXTILE Faprics, G. A. 

F. Miiller, London. 

377. STEAM SUPERHEATERS, T. Sugden, London. 

3378. MECHANICAL Device for Writinc, W. H. Goble, 
Bristol. 

3379. Wire Nippers or Cutters, F. H. Smith, Bir- 
mingham. 
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3380. Raisrnc and Lowering Buinps, C. Eastwood, 
Harrogate. 

3381. MANUFACTURE of CYANOGEN CompounDs, T. Ewan, 
Glasgow. 

3382. Automatic Drags, J. and J. G. Fraser, G!as- 
gow. f 

3383. Porous Soxgs, J. D. Spence and W. C. Gordon, 
Dundee. 

3384. Priytinc Macuives, G. A. Wilson, Liver- 


pool. , 
3385. ““Orro” CycLE Heat Enarxes, J. Grove, Bir- 
mingham. : 
3386. Toot Box, H. Cureton, Wellington, Shrop- 


shire. 

3387. Gas Irons, J. Wilson, Glasgow. 

CoupLer for RamLway Wacons, J. Crabtree, 
Lincoln. 

3389. Taps, J. Borland, Kilmarnock, Scotland. 

3390. Conpuit for ELEcTRICAL TRAMWAYS, J. E. Parker, 
London. 

3391. Sarety Fuses for Mintnc Purposes, W. F. 
Bennett, Bristol. 

3392. Lamp SuspenDER, B. T. S. Bagnall, Liver- 
001. 

3303. AGITATING MATERIAL for SweETMEATS, A. Sutton, 
Halifax. 

3394. Rore Grip, J. Graham, Bishop Auckland, Co. 
Durham. 

3395. BotrLe BrusHEs, G. A. and C. C. Farrar, 
Halifax. 

3396. CoMBINED WRENCH and Pipe Cutter, H. Edge, 
Liverpool. 

3397. ScREW PRrope.iERs, J. K. Tullis, Glasgow. 

3398. ConstRuUcTION of CycLE Frames, D. Headridge, 
Manchester. 

3399. Macuines for DRawN THREAD Work, W. Bow- 
den, Manchester. J 

3400. ConDENSING STEAM ENGINES, J. Murric, Glasgow. 

3401. BrrumEN and AspHaLt CauLprons, H. Danzer, 
Manchester. 

3402. GRANITENE, G. A. Newton, Liverpool. 

3403. PROTECTING OPENINGS in SHips’ BULKHEADS, G. 
A. Chaddock, Liverpool. 

3404. Hegts for Boots and Sxokrs, F. 
Leeds. 

3405. Sotes for Boors and Sxors, F. O. Ward, 
Leeds. 

$406. KNIFE-SHARPENING MACHINE, F. R. Robinson, 
London. 

3407. Fotpine Bep Cuatr, W. Scott, Edinburgh. 

2408. Bricks, W. B. Henderson and W. D. Hall, 
Glasgow. 

3409. MetHop of Starcninc Lace Curtarys, A. Mor- 
ton, Glasgow. 

3410. MANUFACTURE of PRINTED TapEsTRY, J. Morton, 
Glasgow. : 

3411. TramcarR Gvarps, Barry, Heury and Co 











O. Ward, 





Limited, and R. B. Davidson, Glasgow. 
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3212. Rat.roap Rats, E. E. Myers, Glasgow. 


3413. LawN-MowING Macuings, J. Richatdson, Man- 


chester. 

M414. RecipRocaTING Macutyes, @. Davies.—{J. Peck- 

, Sher, Uitited States.) ‘ 

8415. Sriw-creanine Bust Trunk, F. Fielden, 
Bufnley. 

3410. Evecrric Switrcnes, J. Jones and J. Jemés, jun., 
London. 

3417. Lerrers for SuRFack ATTACHMENT, H. J. Johnson, 
London. 

3418S. RatLway-sIGNaLiine Apparatus, W. Wilkinson, 
Lortdon. 

3419. ApparaAtvs for Fitutne Or Lamps, G. Stevens, 
Tortdott. 

8420. Preventing Water-waste in Crsterns, T. P. 
Fimister, Dundee. 

3421. Mono-Box, F. D. Currie, Bristol. 

3422. PrePaRING YARN for Dyerne, S. W. Wardwell, 
London. 

3423, Printinc Apparatus, L. McL. Todd, London. 

3424. Comprise Macuings, C. Beverley, A. and F. 
Wilson, and C. R. Beverley, Bradford. 

425. APPARATUS for Weavinc Warps, R. W. Goddard, 

., Bradford. : 

st. Kits, A. G. Btooke.—(VJ/. P. B. Fiske, United 

Yeltrs.) g 

3427. Cycxes, A. H. Waitiwfight, Biforinghtam. 

3428. ELecrric Lamps and Howp&rs, F. J. 8. Tidde- 
man, Manchester. 

3429. Cameras, P. E. Knell, London. 

3430, Emprocation, F, von Maeder, London. 

3431. Saw Sets, J. G. Baker, London. 

3432. Locks, W. H. Niemeyer, London. 

3433. TaBLe Tennis Net StTanparps, J. E. S. Barnes, 

_ Bexley Heath, Kent. : 

"434. Pans fot Brocxina Hats, E. W. 

Totiden. 

3435. CoIn-FREED MAcHives, W. G. Parry and I. B. 
Hogan, London. 

3436, Tospacco Pips, W. E. Wallace, London. 

3437. Bott, J. Rowley, London. 

3438. Brarinos for Rotatine Cotumnys, G. J. Capewell, 
London. 

FotpinG SprRinG Marrress, P. R. 

London. 

3440. Biow Lamp, F. W., 

_, London. 

#441. Wirpow SasHes and Casements, W. Eckstein, 
Lorde. 

3442. Putteys, H. Hatfott, Lotidon. 

3443. CycLe and other VesicLe WHEELS, E. D. Unitt, 
London. 

3444. Lamps for INcANDEscENT LiGHTiNa, C. S. Snell, 
London. 

3445. TYPE-DISTRIBUTING Apparatus, G. C. Marks. 
(A. A. Low and J. Breakey, United States.) 

3446. Beer Cuttivators, J. W. Shields, London. 

3447. PLATE-HANDLING Macuines, E. Miles and 8. L. 
Selleck, London. 

3448. Burner Reautators, H. Lemp, London. 

3449. SELF-PROPELLED VEHICLES, H. Lemp, London. 

450. Foret Recucarors, H. Lemp, London. 

45}. SELF-PROPELLED VEHICLE Brakes, H. Lemp. 
London. 

8452. AUToMopILes, H. Lemp, London. 

3453. HyprocaRBon Burnens, H. Lemp, London. 

3454. CONTROLLING STEAM-ACTUATED Apparatus, H. 
Lemp, London. 

3455. VemIcLEs PRopeLLED by Steam, H.. Lemp, 
London 

3456. AcccumuLaTors for Frias Borers, H, Lemp; 


London. 
H. Lemp, 





Bartlett, 


Helmecke, 


C., and I. Swinden, 





3457. Recutators for Steam VEHICLEs, 
London. 

3458. AvromoBiLes, H. Lemp, London. 

3459. VARIABLE Speep Gear, E. W. Hudson and F. P. 
du Sautoy, London. 

3460. Raprators, M. Shearer, London. 

8461. AvTomoBILE Runyinc Gear, J. N. 
London. 

3462. Corsets, E. C. Stevens, London. 

3463. Spoois for PHotoGrapHic Fitms, A. Edwards, 
London. 

3464. SquEEGEES, F. W. Ingram and J. C. W. Rofe, 


Westberg, 





London. 
3465. Fasteninc Device for Cuppoarps, J. Ratcliffe, 
ndon. 

SPEED - CHANGING 
dElectricité et 


Mecuanism, La _ Société 
d’Automobiles Mors, 


3466. 
Anonyme 


ndon. 

3467. A New Apvertisinc Device, C. J. Jones, 
London. 

3468. Recoverinc RusBer from Rvupser Waste, R. 
B. Price, London. 

3469. — TYPEWRITING Macuines, J. A. Whiting, 

mdon. 

3470. PoOWER-TRANSMITTING Gear, H. H. Lake.— 
(University Automobile and Boiler Company, United 
States.) 

3471. Srrinc Barts, J. A. Baker, London. 

3472. CLrotma Currers, F. L. Levy and R,. Young, 
London. 

3473. AppaRaTus for Catminc Waves, F. Thiry, 
London. 

3474. Sotes of Boots, W. Winkhaus and F. Ermel- 
bauer, London. 

3475. Paper Brypers, E. Edwards.—(The Sieber and 
Trussell Manufacturing Company, United States.) 

3476. CoLouR PHOTOGRAPHY APPARATUS, T. K. Barnard, 


London. 
3477. CHANGE-SPEED GraRING, C. 8S. Thompson, 


ndon. 

3478. Sgats for Rartway Veuicuies, H. H. Lake.—(H. 
S. Hale, United States.) 

3479. Frintsuine Hosrery, 8. J. and 8. A. Pegg and T. 
H. Fitchett, London. 

3480. Hanp SHeep SHears, J. Woodford and R. W. 
Graham, London. 

3481. ACETYLENE Gas Macuine, G. W. Collin and W. 
8. Nicholls, Liverpool. 


3482. Device for Fastentnc Straps, I. Smedley, 
Liverpool. 
3483. WeLpinc Copper, S. Phelps and W. G. 


Clark, Liverpool. 

3484. Device for StoppERinc Recepracies, F. Pinet, 
Liverpool. 

3485. Ovurpoor Seats for THAmcars, L. R. Wood, 
Liverpool. 


3486. Spactne Type, W. P. Thompson.—(F. McClintock, | 


United States.) 
3487. 
Cradley Heath, Staffordshire. 


j 
| 3503. Construction of Trous®R Preas, A. Weintraud, 








Hypravtic Jacks, R. Priest and B. Millward, | 
| 3574. Devices for TRAMway VEHICLES, J. E. Anger, 


3488. Nozzixes for ConTROLLING Liquips, H. C. Dan- | 


forth, London. 

3489. CoLourn Stamprna Presses, R. 
London. 

3490. LIGHTNING DISCHARGERS, Siemens Bros. and Co., 
Limited.—(Sirimens and Halske Aktiengesellschaft, Ger- 
many.) 

3491. ELecrricaL Apparatus, Siemens Bros. and Co., 
Limited.—(Siemens and Halzke Akticngesellschayt, Ger- 
many.) 

3492. Fitterinc Apparatus, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Akticngesellachast, Ger- 
wan. 

3403. MANUFACTURING ARTIFICIALSTONE, F. Jurschina, 
London. 

3494. Manuracture of HorsesHogs, W. Brockhaus, 
London. 

3495. Foustarn or Reservorr Pen, M. E. Golby, 
London. 

3496. Beer Enarnes, F. C. Marks and H. T. Hiliman, 
Londen. 

3497. ELecTRIC GENERATING MACHINES, G. Earl-Adams, 
London. 

3498. CLEANING PipEs, O. Bellamy and L. Jenkin, 
London. 

3409. Bur_pinc Matertiars, C. E. G. Day and G. B. 
Ewing, London. 

3500, SOLE-ROUNDING Macuines, F. Cutlan, London. 

3501. APPLIANCE for Pinc-Pona, W. 8. Simpson, London. 

3502. NaiL for LearHer, W. H. L. Alfred and E. W. 
Brock, London. - 


F. Sproule, 














London. 
3504. REFRIGERATORS, 
London. k 
3505. Propuction of MILK Powpkrr, F. C. Stacnder, 
London. 

3506. SHutrprs, J. G. Wilson, London. 

3507. ALIMENTARY PRopvwcts, F. 
London. 

3508. Prevanation of MiLx and Corrss, F. C. Staender, 
London. 

3509. ExpLoston Morors, I. G. L. Daniel, London. 

3510. CHANGEABLE SprEeD Gears, T. A. Dicks, 
London. 

3511. Privtine Macuines, Addressograph, Limited, 
and J. O. Clement, London. 

3512. Starr Lirts, J. M. Dodge, London. 

3513. Knives for Curtine Macuines, T. B. Kendell, 
London. 

3514. MANUFACTURING CATBEDRAL F. 
Poschinger, London. 

3515. Camp Beps, W. J. Curry, Londen. 

3516. Apparatus for Sorrentrnc Water, F. J. Farrell, 
London. 

3517. CLurcues, T. B. Brown and F. L. Martineau, 
Lendon. 

3518. ARTIFICIAL AcID-pRooF Srong, F. Jurschina, 
London. 

3519. Sream Boriers, Clarke, Chapman, and Co., 
Limited, and W. A. Woodeson, London. 

3520. Maktne Steam Bower Furnaces, E. Gearing, 
London. 

3521. Means for CLosine Jars, 
London. 

3522. PREVENTING SMOKE in FurNacks, G. M. Conway, 
London. 

3523. HEATING FEED-WATER Boiters, T. 
London. 

3524. TorPepoO DeLivery Doors, F. G. P. Preston and 
G. C. Ralston, London. 

3525. STOPPING SLIDE-SLIP of Roap VeuHtcies, A, L. 
Bricknell, London. 

3526. LuBRicaTING AXLE-BOXEs, 8, Stiickgold, London. 

3527. Brake for Ramway VEHICLEs, 8. Stiickgold, 
London. 

3528. LuBRICATING AXLE-BOXEs, 8. Stiickgold, London, 

3529. MassaGe ApPaRaATUs, G. H. Pretzschner, 
London. 

3530. Licut Barus, P. Bachmann, London. 

3531. Propuction of JoinTLEss Fioors, W. Kroning 
and I. Hoffmann, London. 

3532. Pumps, Mechwart, Coltri and Co., London. 

3533. Crrcurr-cLosineé Device for CLocks, C. M. Crook, 
London. 


I. Mantell and W. J. Prim, 
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3534. The Srraraut OvuTLet Tosacco Pipe, M. A. Sedg- 
wick, London. 

2535. Ranee Finpers, &c., B. F. S. Baden-Powell, 
London. 

3536. PHoTroGRAPHiIc Sautrers, H, J., A. S., and G. A. 
Spratt, London. 

3537. Fact Protecror, W. R. Gould, London. 

3538. Burners, J. A. Smith and M. and D. C. Dick, 
Liverpool. 

3539. InruseRs for Tea, Correr, &c., A. Hateley, 
Birmingham. 

3540. Bapors, W. Corner, jun., and W. G. Oakes, 
Manchester. 

3541. ADJUSTABLE HEEL Pap, J. T. Crossgrove, Stockton 
on-Tees. 

3542. Perrorator, G. and R. Kennedy, Kingston-on 
Thames. 

3543. Roor Frames, J. Stewart, Glasgow. 

3544. Borter and Tvpe Fivurp Mixture, J. Davies, 
Birmingham. 

3545. Bopsty, J. Heap, Rochdale. 

3546. Fixinc the Tops of SPINnDLEs, 

lasgow. 

3547. Nut-Tappinc Macuines, T. Shuttleworth, New 
Shildon, Co, Durham. 

3548. MANTLE SuspENDERS, J. T. MeQuinn, Broad- 
heath, Cheshire. 

3549. Enotves, T. Dargue, Glasgow. 

3550. Apparatus’ for Razor Stroprinc, W. Tapp, 
Bristol. 

3551. CONNECTING 
Birmingham. 

3552. Seats for Ourpoor Usg, F. W. Meacock, Liver- 







R. Mitchell, 


Leyotus of Wire, H. Jelley, 


pool. 
3553. TELEPHONE TRANSMITTER, M. Brooks, Whalley, 


cs, 
3554. Outsipe Seats on Omnisuses, C. C. Pulleyne, 


Leeds. 

3555. Propucinc ARTIFICIAL Stong, B. Budd, Bir- 
mingham. 

3556. FoG-sIGNALLING on Raitways, H. F. Clough, 
Birmingham. 


3557. Fiurp Pressure VaLves, M. E. Kirby, Huby, 
near Leeds. 

3558. Toy, A. A. Haigh, Manchester. 

3559, CarGo TRANSPORT VESSELS, W. G. Clark, Liver- 


pool. 
3560. Miners’ Sarety Lamps, J. Prestwich, Man- 
chester. 


3561. Tramway Car Seats, W. Hargreaves, Man- 


chester. 

3562. Stzam Enoine Governors, W. H. Worrall, Man- 
chester. 

3563. INTERNAL ComBusTION Motors, C. K. Welch, 
Coventry. 


3564. BULLETs and Prosectites, A. C. McLeod, Orle- 
stone, Kent. 

3565. WRINGING and MANGLING Macutnes, A. Wilson, 
Halifax. 

3566. Draucut Exciupers, 8. W. Thompson and C, 
W. Shore, Sheffield. 

3567. STRETCHING and STENTERING Cc. 
Deutsch, Manchester. 

3568. Brackets for SupporTinc SHELVES, R. Owen, 
Liverpool. 

3569. RUBBER Section Pap and S1Lencer, W. J. Vann, 
Derby. 

3570. Printinc Presses, A. G., J. C., and A. C. Mani- 
fold, Egremont, Cheshire. 

3571. Openers for CorKeD Borries, H. Perry, Man- 
chester. 

3572. Apparatus for UncovupLinc Wacons, J. Austin, 


MACHINES, 





op. 
73. Pixc-Ponc Bats, A. W. Samuel, Pontardawe, 
R.S.O., Glamorganshire. 


3573, 


Liverpool. 

3575. CLEANSER and SELF-WASHER, F, 
Blackpool. 

3576. LvBRICATING Apparatus, J. Liddle.—( Force Feed 
Lubricating Company, United States.) 

3577. WATER-CLOsET Basins, Sharpe Bros. and Co., 
Limited, and N, E. Cooke, Birmingham. 

3578. Toot for Drittinc and Tappine, C. A. Glenn, 
Nottingham. 

3579. REVERSING 
Binns, Leicester. 

3580. ReGuLatinc the Tension of SpInninc FRAME 
Banps, J. Moorhouse.—(D. Moorhouse and D, T. 
Dewar, India.) 

3581. OurDoor Seats, T. Brierley, Dublin. 

3582. Means for CarponatixG Liguips, J. Dunbar, 
Edinburgh. 

3583. VEHICLE Brake, J. Reynolds, Plymouth. 

3584. Fastenines for Lecarnes, W. J. Gillivar, Bir- 

mingham. 

3585. CIGARETTE Macurines, R. Hunter, London. 

3586. OPERATING COLLISION Marts, C. Mackintosh, 
London. 

3587. Steam Boiter Furnaces, F. Clarkson, Burnley. 

3588. GLAzING Bar for HorticULTURAL BuILpINaos, L. 

Wood, London. 

9, Brakes, W. Pilling, London. 

”. LANTERNS, G. R. Dunn and C. J. Bannister, 
London. 

3591. Tires, A. Whiteway and C. Macintosh and Co., 
Limited, Manchester, 


A. Sowden, 


Motion TRANSMITTING GEAR, H. 




















359%. Reriectors, J, Forbes and H. Dickinson, 
London. 

3593, Tennis Tapie, T. W. Hayes and A, 8. Ide, 
London. 

3594. WRAPPERS for TRANSMITTING NEWSPAPERS, H. Sell, 
London. 

3595. TRANSMIITING CHRONOMETRIC Motion, E. Girod, 
London. 

3596. Winpows, J. C. Moore, London, 


3597. OPENING and CLosinc Doors, J, C. Moore, 
London. 

3598. Ciips used in Upno.isrery, J. R. Barnwell, 
London. 


3599. Firm Apaprer for Camera Sips, 1D. Allan, 
London. 

3600. Fixep Heap for ALPENsTOCK TRiPops, D. Allan, 
London. 

3601. WuHErEzs, T. Lockwood, London. 

3602. TuBE CLEANER, P. Lofts, London. 

3603. TRANSMITTING ELgcrricity, G. 
Kingston-on-Thames. 

3604. Macuines for Scruppinc and PovisHine, 
H, Blattner and T. Condra, Kingston-on-Thames. 

3605, CuTTiIne oUT WEARING APPAREL, T. J. Goodwin 
and A. H. Van Denburg, Kinyston-on-Thames. 

3606, ManuractuRE of Concrete BLocks, H. Berry, 
London. 

3607. VaLves for CLEANSING Bep Pans, H. L. Doulton, 
London. 

3608. TELEGRAPH STRANDs, Siemens Brothers and Co., 
Limited —(Sirmens and Halske Aktieagesellschast, 
Germany.) 

= Gas Governor, C. A. Vigreux and L. V. Brillié, 
ondon, 

3610. ELECTRICALLY-PROPELLED Veuicies, F. B. Behr, 


H. Russell, 


F. 


0) . 

3611. Manuracture of SuLpHuRIC ANHYDRIDE, O. 
Imray.—(The Furbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

3612. NEEDLE-THREADERS, C. Peaks, London. 

3613, PortarLe BicycLe Stanp, J. Robertson, 
London. 

3614. PREVENTING DrauGuts from Doors, J. Crowther, 
Londen. 

3615, ProrecTinGc STRAWBERRY 
Macliwaine, London. 

3616. Howitzer SIGHTING AppaRatus, A. T. Dawson 
and G. T. Buckham, London. 

3617. ExLecrricaL Piano PLayine, H. Davis, 
London. 

3618. Macuing for MAKING SxHot, W. H. Pearson, 
London. 

3619. Viprators, G. J. Macaura, London. 

3620, FRAMEWORK for Moror Cycies, W. Woodhead, 
London. 

3621. Gun MowuntTings, ae 
Buckham, London. 

3622. CLEANING ELectricaL CoLLectors, W. Kuppers, 

ondon. 

3622. Metruop of Sprep Cuanuine, C. E. Osborn and 
The British Motor Traction Company, Limited, 
London. 

3624. PERFECTING the Faprication of ELgectRic SPaRK- 
inc Canp_g, C. E. Osborn and The British Motor 
Traction Company, Limited, London. 

3625. New Disposition for Sparkine Canpies, C. E. 
Osborn and The British Motor Traction Company, 
Limited, London. 

3626. BILLIARD CUB-CASE, S. E. E. 
London. 

3627. ComBINED Roabd ROLLER 
Schenkemeyer, London. 

3628, Batt Cotiector, W. T. Ungley, London. 

3629. ELectric Arc Lamps, L. Wirtz, London. 

3630, SWATH-TURNING IMPLEMENTS, S. A. Peto, London. 


Pants, J. B. B 


G. 


A. T. Dawson and G. 





and L. Fraser, 


and Breaker, C. 






3631. PorTaBLE TaBLE STAND and WALL Bracket for | 


Evectric Licut, L. A. R. Wallace, London. 

3632, Apparatus for PLayinc a Game of SKILL, J. H. 
Roberts, L. Ginsberg, and L. Cohen, London. 

3633. TracHING OrTHOURAPHIC PRovecTion, G. H. 
Haywood, London. 

3634. NovEL ARRANGEMENT of Rattway, W. E. Crist, 
London. 

3635. Automatic Hammers, The Automatic Hammer 
Company and A. Stromdahl, London. 

3636. Brakes for Cycies, J. Wetter.—(/. B. Collart, 
Belgium.) 

3637. FunNexs for Liquips, A. E. Evans, London. 

3638. Heatine with Perrotevy, C. , London. 

3639. Sarety Apparatus in Cask of Fire, C. Allenou, 
London. 

3640. Fans, A. Strasser, London. 

3641. ACETYLENE GeNERATORS, W. P. Warren, London. 

3642. PuriFyiINo the Syrups from Suear, M. Kowalski, 


mdon. 

3643. Propuction of ACETYLENE Gas, W. P. Warren, 
London. 

3644. — the Qua.ity of Metat, W. 8. Simpson, 

mdon. 

3645. PercusstvE Rock-DRILLING ApPaRaATus, W. 
Simpson and M. H. de Hora, London. 

3646. Process for PRESERVING Cream, A. E. Bertie- 
Smith, London. 

3647. OpeN-sLoT Exectric Traction Systems, J. C. 
Jackson, London. 

3648. Workinc Raitway Brakes, W. F. McDermid, 
H. C. Trigg, and W. Bramham, London. 

3649, — for SupporTiING Suetves, H. J. Leslie, 

mdon. 

3650. IncrgasiNG the Resistance to PRESSURE of 

= Biockxs of Org, W. P. Thompson.—(X. ron Meyen- 
burg and E. R. Butler, Switzerland.) 

3651. CanpLe CLamp, W. H. Day and W. Murch, 
London. 

3652. Current CoLLectors of TRAMWayY Cars, P. R. 
Monro and J. M. Bowman, London. 

3653. Motor VeuHicies, G. B. Ellis.—(La Compagnie 
Francaise de Voitures Electromobiles, France. 

3654. MARINE Boicers, M. Sonnabend and T. Marquart, 
London. 

3655. SPRINKLERS, W. C. Hawtin and J. Samuels, 
London. 

3656. MANUFACTURE of Cartoons, Thompson and Norris 
Manufacturing Company, Limited.—(W. G. Chapin, 
United States.) 

3657. INSULATED ELECTRICAL a F. 
Cummings, London. 

3658. Fixina EvectricaL Cases, A. Ford-Lloyd and 
C. Stirling, London. 

3659. WHEELS, W. C. Morton, London. 

3660. CLEANING PRinTEeRs’ Routers, H. H. Lake. 
(The Printers’ Roller Washing Machine Company, 
United States.) 

3661, TYPEWRITERS, L. Cambessédes, London. 

3662. PHonoorapus, W. E. Clifton and B. Oaksford, 
London. 

3663. GRADING GRANULAR MATERIAL, T. G. Martyn, 
London. 

3664. CuTtinc SueetT MatertaL, Thompson and Norris 
Manufacturing Company, Limited.—(W. @. Chapin, 
United States.) 
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3665. CUPBOARD Fastentnes, J. W. Smithson, Gains- 
borough. 

3666. Bats, J. J. Anderson, Cheshunt, Herts. 

3667. Teat and FEEDING - BOTTLE HoLpEr, W. Naylor, 
Bolton. 


3668, B Lower for Firg Grate, J. Reynolds, Ply- 
mouth. 

3669, Sewer Bucket, P. Brown, jun, London- 
derry. 

3670. ADJUSTABLE LADDER Spiicers, J. E. Scotford, 
London. 

3671. MovaBLe CLEANSING Box, W. L. J. and I. 


Fla n, J. Smith, and J. Me 8, Liverpool. 
3672. LioutTinc Gas Lamp, H. Tee, Liverpool. 
3673. Net Hotper for Taste Tennis Batts, R, B. 
Gibson, Southport. 
3674. Writina Device, The Vacuum 
Limited, and F. D. Currie, Bristol. 
3675. Device for Broocues, 8, Stubbs and W. Goodwin, 
Liverpool. 


Syndicate, 


3676, Sxats for Ourpoor Usk, T. Moore, Liverpool 
3677. Sacurina Borrte Corks, T. and V. E. Crake 
Stoke-on-Trent. : 
3678. SECURING TABLE TENNIS Nets, B. W. Stevens 
Birmingham, a, 
3679. Cask for UmpreLias, J. A, E. Vaughan Man. 
chester, ; 
3680, PuzzLe Purse, T. Wilson, London. 
3681. Prya-Pone Bat, G. W. Parker and G. H, Veitch 
Glasgow. : 
3682. SpeED INpIcaTOR for TRAMs, J. McL. MceMurtrie 
London. F 
3683. WrovuGcHT METAL ANNEALING Covers, J. 
son, Wolverhampton, 
3684. Prgumatic HAMMERS, M. H. Green, Manchester 
3685. CARRYING CHIMNEYSof GAS-FITTINGS, F. Mitchel], 
Birmingham. : 
3686. ELECTRICALLY IaniTING Mivgers’ Lamps, W. H 
Johnson and R. Marsh, Manchester. : 
3687, Press for Neckties, C. O. Schneider, Darling. 


Thomp- 


ton. 
3688, Sitver Cans, T. F. and J. H. Braime, Lecds, 
3689. Lamps, T. F. and J. H. Braime, Leeds. 
3690, TrrEs and Rims of WHEELS, A. Smallwood, Bir. 


mingham, 

3691. Sprinc Exercisine Grips, A. E. Terry, Bir. 
mingham., 

3692, ScREwW-powN Taps, J. 8. Walford and T. Holtom 
Birmingham. . 


3693. Motor Cycies, H. H. Gregory, Cambridge, 

3694, Ciaar Aso Tray Hovper, J. G. Williams, Man. 
chester. 

3695, Signa Wire Reoviator, W. and C. D, Marsh 
Retford. . 

3696, SPEED-INDICATING APPARATUS, A. Jamieson and 
W. McWhirter, Glasgow. 

3697. SPEED-INDICATING APPARATUS, W. McWhirter 
and A. Jamieson, Glasgow. 

3698. Dry Cioser and Asu-pit, J. Percival, Man. 
chester, 

3690. RING-SPINNING J. 
Glasgow. 

3700. Cramps, J. J. Whittaker, Accrington. 

3701. RatLway SIGNALLING Apparatus, J. T. Freeman, 
Birmingham. 

3702. SHUTTLE-CHANGING Motion, G. F. and W. H, 
Gregson, Preston. 

3703. Stupk Vaives, F. C. Charles, St. Louis, Mo 
United States. 

3704. Lamp SwHape Carrier, A. E. Kearsley and T. 
Sparrow, St. Anne’s-on-the-Sea. 

3705, Cooxine Urensins, T. Pickup, Burnley. 

3706. Ancnor, D. McLachlan, F. J. Hancox, and R. 
E. Morel, Cardiff. 

3707. CycLe-pRIVING MecHaNnisM, H. W. Dickinson, 
London. 

3708. Driving MEcHANiSM, J. 
Whitehead, London. 

3700. Wueet Guarps for Venicies, J. Davis, Shef- 


MACHINERY, L. Napier, 


Davidson and J. H, 


field. 
3710. Ferruie for Wavkine-sticks, F, G. Fish, Man- 





chester. 

3711. Hosts, J. G. Childs, London. 

3712. Pangt, F. C. Whisker, London. 

3713. Sairts, J. Stabb, London. 

8714. Urinisinac Wave Power, 8S. Theriazol and M, 
Niubo, London. 

3715. Recorpinc InstrumMENTs, Short and Mason, 
Limited, and H. W. Short, London. 

3716. Sart Stups, E. Watson, London. 

3717. Skirt Grips, E. Watson, London. 

3718. Briquetres for Luspricatinc, J. Sonneborn, 
London, 

3719. AvTomaTic SIGNALLING Apparatus, W. Wright, 
London, 

3720. DeTacHABLE Harrow Trve Point, R. H. Coppin, 

| Croydon. 

| 3721. Srrine Bats, J. A. Baker, London. 

j: 722. Makino Fax Fier, I. Jacob and W. Pritzkow, 

London. 
| 3723. Wuee. Trees, F. W. Schroeder, C. J. L. Clarke, 
| and B, J. Hyde, London. 





3724. Movtpinac Siac Woor, G. A. Herdman, 
London. 

3725. Mitirary Transport Wacons, A. G. Scammell, 
London, 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 





682,162. VaLve ror Water Gavors, W. H. and A. 
. Bailey, Salford, Eagland,—Filed Janvary 29th, 
1. 


Claim.—In a valve for a water gauge, the combina- 
tion with a fitting by which the gauge is secured to 
| the boiler, a casting which supports the gauge glass 





at any desired inclination, and a third part carrying 
the handle of the valve spindle and bolts for clainping 
the aforesaid parts together, of renewable valve secat- 
ings fitted to both sides of the gauge glass casting, 
substantially as and for the purposes herein set forth. 


682,441. Coxe Ovens, S. 7. and (. H, Wellnan, 
Cleveland, Ohio, —Filed May 22nd, 1901. 

Claim.—(Q) A coke oven having calcined carbonate 
of magnesia or magnesite bricks arranged in alternate 
courses in the side walls of the retort, substantially as 
described. (2) A coke oven having caleined carbonate 
o gnesia or magnesite bricks bodied in the side 
walls of the retort, substantially as described. (3) 
Coke ovens having the walls of the rctort composed of 
fire-brick formed of a mixture of silica or silicate of 








alumina and magnesia, substantially as dee-ribed. 
(4) In coke ovens tile ‘combination with the rctort 
and the flue es on either side thereof, the in: er- 
mediate wall Seine formed of fire-brick laid in alternate 
courses to form a skeleton structure, of the calcined 








carbonate of mag or mag brick interposed 
in the courses of said wall as a part thereof, substan- 
tially as described. (5) In coke ovens, the combina- 
tion with the inner and outer retort walls and with 
the cross walls tied between them to form flue 
passages, of the calcined carbonate of magnesia or 
magnesite brick interposed in the courses at the inner 


| wall as a part thereof, substantially as described, 
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REFORM OF MATHEMATICAL EDUCATION, 
By Professor JOHN PERRY, 


Proressor R. H. Smiru’s article, “Reform in Mathe- 
matical Education,” is of great value to me in the 
crusade I am conducting. If I might venture to think 
of myself as Luther, I would say that in literary style 
and reasoning power and depth of insight he is like 
Melanchthon. I am apractical*man who has taught 
every kind of English boy and man, who knows well the 
state of engineering, or—as I would prefer to call it— 
“ Applied Natural Science,” all over the world at the 
present time, who has for more than twenty years cried 
out against an abominably bad school system, and who has 
tried a rational system and found it good. I should be 
sorry to think that Professor Smith agreed with me in 
any syllabus I may have put forward—for surely a fixed 
syllabus leads to all the evils of idolatry—but his exposi- 
tion of the reasonableness of my general principle came 
as the shadow of a great rock in a thirsty land. 

For this general principle is all-important in the teach- 
ing of the engineer. I have stated it in various forms, 
with crude illustrations and hasty analogies, and in an 
indifferent literary style in my “England’s Neglect of 
Science’ (Unwin) and in the “Report of the B. A. 
Discussion ” (Macmillan). I hope that Professor Smith 
will turn his attention now to those professors. and 
engineers who think that mathematics and general 
science are sufficiently well taught if a man knows how 
to use a few pocket-book formule, so that men may not 
only know that my great principle is legitimate, but that 
its application is absolutely necessary. 

I want to say a few words about the present state of 
things. I advocate a thorough reform in the interests of 
all students of natural science, feeling that their power 
to compute ought to be somewhat higher than that of a 
grocer. I believe that in a few years my “ Practical 
Mathematics ” methods already adored by enthusiastic 
students in technical schools and colleges, will be adopted 
in all university engineering classes. I know from actual 
experience that the young engineer gets to have a practi- 
cal power of using his mathematical knowledge, which 
he is no more likely to lose than his power to write, or 
read, or walk; he uses it in every problem, because he 
sees every problem more clearly by means of it, and yet 
this power is something that goes hand-in-hand with his 
own common-sense experience, enabling him to utilise all 
his knowledge in all sorts of new ways. Surely every- 
body must agree that the present state of things is a bad 
one. Need one ask such questions as ought an engi- 
neer’s knowledge of. mathematics, if he does retain such 
a knowledge, be something apart from his profession? 
Or ought it to be something which is said to have helped 
his mental development at school, and which is loathed 
now because he is ashamed that it is so greatly forgotten ? 

There is good reason to believe that, as a consequence 
of the recent discussion, there is going to be an imme- 
diate, and probably a progressive, reform in the teaching 
of elementary mathematics in all our public schools, and 
it will probably be sanctioned by the two great Universities. 
It will probably go so far, in time, as to make the teaching 
of elementary mathematics in England as good as it is in 
America, France, and Germany.- The reform advocated 
by the British Association Committee of 1873, consisting 
of great mathematicians like Sylvester, Cayley, and Clif- 
ford, will probably begin in a few years. For the pass 
degree examination at a great university, of men who 
are to be qualified to teach geometry, it will not for much 
longer be sufficient to be able to repeat the exact words 
—using the exact figures and letters in Simpson’s 
Euclid—of the propositions of two books of Euclid. 
This promise of reform must be welcome to every lover 
of his country. 

But however much I may welcome such a reform in 
the public schools, I cannot be blind to the fact that 
there is no immediate reform possible in these institutions, 
which is more than one-tenth of what I think to be 
necessary for boys who are to become engineers or who 
are to apply natural science in any way in their pro- 
fessions. 

I shall not speak, therefore, of these institutions; I 
shall speak of mathematics teaching in all the schools and 
colleges to which boys ought to be sent if their parents 
have the idea that they ought to study natural science, 
and that some of them may become engineers. Demon- 
strative geometry is for a university ; it is a philosophical 
subject which is at present degraded, and which is soul- 
degrading when ignorant ushers pretend to teach it to 
the average English boy. Let the schools be cleared of 
it altogether. The bundle of rules called practical 
geometry must give place to a real experimental 
geometry or study of graphics such as the Board of 
Education has now described for evening and many day- 
school science classes—subject I., a true educational 
subject. Easy algebra and squared paper work must 
lead at once to problems supposed to belong to — 
y, 
ae 


mathematics. Such symbols as sin A, tan A, : 
cf 


f fi(x)'dz, are now-a-days just about as unmeaning as 


the symbols A, B, &c., were 400 years ago. I affirm, 
from my own experience, that these symbols may be- 
come perfectly familiar to boys, that boys will use them, 
and the ideas underlying them, with certainty and ease 
—ordinary boys, the boys usually said to be stupid, in 
less time than that usually taken in making them stupid 
by causing them to get off by heart the first eight pro- 
positions in Euclid. May I ask a thoughtful man to 
consider this one example of my practical geometry. 
Does Euclid’s definition, can any definition; give a student 
the notion of an angle? My readers have it, and think 
it easy to acquire; but how did they themselves get it ? 
In many ways, looking at the idea from many points of 
view, during many years. And we must not thrust our 
cut-and-dried ideas upon the student. We must let him 
find out what an angle is in all sorts of ways of his own 
through quantitative measurement. He has a protractor, 





and we ask him to draw an angle of 87 deg. accurately. 
Let him know what men have agreed to mean when 
they speak of degrees, radians, sines, tangents, &c. Let him 
calculate the number of. radians in the angle he has 
drawn. By construction and exact measurement let him 
find its sine, cosine, and tangent, and. compare his 
answers with what is stated in those tablés of sines, &c., 
which—together with four-figure logarithms—the Board 
of Education has spread over. the. country as cheaply. as 
a shopkeeper spreads advertisements. - N¥w tell him to 
draw an angle whose tangent is 0°573. As he knows 
exactly what a tangent of an angle is, it is the easiest 
exercise in his practical geometry. But observe that 
when he has done a few exercises like this he knows all 
the trigonometry of right-angled triangles, and, therefore, 
of all triangles, and he can compute problems in heights 
and distances readily without drawing. To go to the 
very beginning, surely if one has taught a boy how to 
measure a line exactly with a scale of inches and tenths 
of an inch, one has taught him the meaning of decimals. 
At all events, if we encourage him in measurement and 
experiment, he is able to multiply and divide and to use 
decimals, and we are teaching. him about decimals in 
the only way in which an average English boy can learn 
anything, by actual trial and experience of his own. _ Is it 
not an absurd thing.thata man who has done much mathe- 
matics at school, who even in arithmetic did the most 
complex “ sums ” in the simplification of vulgar fractions, 
in practice, interest, and discount, cannot multiply or 
divide ; cannot do most elementary arithmetic now when 
he needs it in his profession. I feel sure that any engineer 
who takes the trouble to write to the Education Department 
for copies of its syllabuses in practical geometry and prac- 
tical mathematics, and some recent examination papers, 
and for its summary of six lectures delivered by me on 
“ Practical Mathematics ” will get to approve of the reform 
which I advocate, more especially if he sees how it is 
being carried out at one of the technical colleges. Dis- 
heartening, stupefying academic methods have given place 
to an encouraging educational reliance on the student’s 
common sense. I advocate a plan that develops the 
student's mind by making it a pleasure to him to think 
a problem out for himself, because he knows that if he 
really does think for himself he can work out problems 
without having a hundred rules or formule to learn. 
Such students never ask a teacher to tell them a rule for 
working a problem, although they may be grateful to him 
for giving them an occasional hint. Squared paper may 
now be bought for 6d. a quire instead of 1s. for the sheet. 
It is noticeable how a boy who has been so often called 
stupid, that he really is becoming stupid, gets bright- 
eyed and eager, and scorns assistance in working out new 
problems by the use of squared paper—a mere beginner 
he is able to do problems involving ideas of the calculus. 

One of my greatest troubles is in the appropriation of 
names such as mathematics, mechanics, &c., to some 
academic studies. I know a professor who gives an 
appetising course on mechanics. He not only treats it 
from the momentum, but also from the energy point of 
view. He deals with changes of potential and kinetic 
and strain energy into one another, and into heat and 
electricity. He talks of steam engines and dynamos, 
the energies of coal and gas. True, it seems almost a 
course on mechanical engineering or of general physics; 
but indeed it is nothing but a perfect kind of course on 
elementary mechanics, consisting of lecture, numerical 
exercise, squared paper, laboratory, and drawing-office 
work. And it is rejected by a university as a course on 
mechanics, and gives no qualification for a degree. The 
sort of course in “mechanics” recognised by this 
university is Euclid disguised. slightly by the sort of 
academic straw-chopping which is to be found in count- 
less text-books. It has.come unchanged from the time 
of Galileo or Archimedes, and the assumption tacitly 
made is that philosophers evolved the science of 
mechanics from their inner consciousness without any 
kind of experiment or observation; the only kind of 
mechanics worth study is that which is deduced logically 
from a few definitions and self-evident truths. 

But I must not be too tiresome. I know that few 
sympathise with me in my indignation at academic pre- 
tensions. Academic people will still insist on making 
boys get off Euclid by heart. If they do make some 
reform, they will invent syllabuses and go back like the 
dog to its vomit, the swine to its husks, the lazy teacher 
to his easy, non-educational ways. Well-arranged soul- 
destroying systems are cheap to work, and they work 
like clockwork, without hitches. Are not cricket and 
football the cheapest of all expedients for hiding all 
mental deterioration? I feel that the greatest possible 
reforms to be expected in public schools and at Oxford 
and Cambridge can in no way help in the training of aver- 
age boys for any profession in which a quantitative know- 
ledge of science is imperative. I ask for assistance in 
trying to obtain reasonable training of the mind for boys 
likely to become applied physicists or engineers. 

I have never croaked about England’s decay. But this 
is because England, with many faults, is always on the 
mend, slowly but surely,in consequence of much self: 
criticism that misleads the foreigner. Englishmen will 
not be misled by anything that I can say. Our boys 
reject the sort of training with which foreign boys allow 
themselves to be stupified, but more knowledge of natural 
science and of how to apply it is absolutely necessary if 
we are to retain our supremacy, so greatly due to good 
luck. The study of our boys must no longer stupify ; it 
must brighten their faculties. I ask engineers to read 
my books and to consider whether the training there re- 
commended is not exactly what the Anglo-Saxon boy 
needs. It is already being adopted—so I am told by one 
of my German friends—in Germany. It is not often 
that one hears of an English mathematical book being 
published in German, but my “ Calculus for Engineers ” is 
an exception. 

If engineers agree with me, they will not send their 
sons to the public schools or older universities, where 
there is a deep-rooted scorn for all such scientific know- 





ledge as may be useful to the nation, and they will help 
me to create a public opinion which even headmasters 
and university dons must begin to make terms with 
presently:: We ~want:mathematical masters from Cam- 
bridge, but we must do without them,and indeed severely 
reject them, as candidates for posts, if they will not give 
boys such teaching as befits the twentieth century. The 
time may come when a Minister of State may be 
thought unfit for his duty if he comes from 
a school and a ~ university «which persistently 
ignore science in education. The time is coming 
when an engineering firm will refuse to employ a public- 
school boy. Boys who really know, and show that they 
know, the principles of mathematics, by active constant 
application to practical problems; boys mentally as well 
as physically fit; boys who know that they are not 
stupid; boys not sullen, but bright, receptive, modest, 
and obedient ; boys fond of reading and learning because 
these have never been made degrading tasks to them; 
boys with plenty of imagination, receptive of new ideas, 
and yet full of developed common sense—these are the 
boys wanted in engineering firms, . At present one in ten 
of the sons of well-to-do parents has only some of thes 

qualifications. The reforms which I advocate would 
give us nine out of every ten, and they would have all 
these qualifications. 








INDUSTRIAL MOTOR CARS IN FRANCE. 





TuE development of the motor car industry in France 
has been more in the direction of the. pleasure. carriage 
than of the industrial vehicle. The cause of this lies in 
the fact that the demand for motor carriages was first 
created by a class of private buyers who regarded auto- 
mobilism as a new form of “sport,” and purchased 
vehicles with no other consideration than that they 
should be capable of running at high speeds. The faster 
the car the greater was its intrinsic value, and for a long 
time the huge profits to be made out of powerful racing 
machines induced manufacturers to confine their atten- 
tion almost exclusively to this class of vehicle. Had it 
not been for this profitable demand, it is doubtful 
whether the industry would have developed at the rate 
it did during the first few years of its existence. The 
trade in racing cars had two excellent results—it enabled 
makers to successfully tide over the period when the 
touring vehicle was in a more or less experimental stage, 
and the improvements that had to be carried out in fast 
cars in adjusting weight to power, increasing the efficiency - 
of motors and gears, simplifying the driving mechanism, 
and designing the vehicles to resist the maximum strains 
—until then an unknown quantity—have all been adapted 
to the touring vehicle, which has probably reached a 
much higher stage of development than would have been 
possible in so short a time if the numerous problems of 
mechanical traction on roads had not been solved by the 
experience gained with racing cars. Now that motor 
car racing is to be confined within very narrow limits, 
attention is centred entirely in the touring and business 
vehicles, and consequently much more attention is given 
to the question of economy. The business man looks 
more to the upkeep of his vehicle than to the first 
cost, and in the case of delivery vans, lorries, and omni- 
buses, the highest efficiency will avail nothing unless 
the user will find it cheaper to employ mechanical 
vehicles in the place of animal traction. Until 1900 an 
attempt was made to stimulate interest in industrial 
wagons and omnibuses by organising yearly trials, but 
owing to the neglect of makers to follow up this branch 
of business the trials soon lost much of their importance, 
and in the absence of any real progress the trials were 
last year abandoned. This state of things was doubtless 
partly due to the numerous failures of companies who 
had organised automobile services in different parts of 
the country at atime when the heavy vehicle was still 
far from giving satisfactory results from the point of view 
of reliability and economy. But while the employment 
of heavy vehicles for public transport has been checked 
by these early failures, there are still many conditions 
under which the automobile has become almost a neces- 
sity, chiefly in the opening-up of colonies where railways 
do not exist or in serving as feeders to the railways. In 
Madagascar good roads have been built between Tama- 
tave and Antananarivo and other centres specially for. 
motor cars, of which a large number have been imported, 
including several heavy wagons which last -year success- 
fully passed through severe tests. In-Algeria a public 
service has been inaugurated: for carrying passengers and 
mails between different outlying towns and the railways, - 
and if successful the service is to be extended throughout 
the colony. Under these conditions the automobile has 
special advantages, since in hot countries such as Algeria, 
where the vehicles have to travel over long stretches of 
desert, the mortality among horses makes animal 
traction very expensive, and even the smallest margin 
of economy would give preference to the motor car. 
In France also the heavy vehicle has given plenty of 
proof of its reliability and economy by the way in 
which it is being used by commercial concerns 
who have to transport heavy loads. _In 1900: the 
Raffineries Say experimented with a huge electric wagon, 
which came to grief on the first day of the trials: at 
Vincennes, and apparently they have not been satisfied 
with the working of this vehicle, for the company are 
now employing steam lorries, which seem to be doing 
excellent service. The Entrepét d’Ivry use Panhard 
lorries, and several other tradespeople in Paris have 
similar vehicles, while for the lighter types of wagons the 
Peugeot system is largely employed. There is, unfortu- 
nately, no data available as to the working cost of these 
wagons, though the fact that they do represent a notable 
economy in time and cost would seem to be proved by 
the increasing number of people who are using them; 
but it is to be noticed that they are employed exclusively 
under conditions where they have to transport full loads. 
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With a view to getting official data as to the economy of | than the normal 40 horse-power when any special effort | the carrying of very heavy loads. Trials with the lorry 
motor lorries and omnibuses, it has been decided to | is required. The engines are bolted inside the frames | illustrated were carried out at the last military manceuvres 
organise a trial at the end of March, when the vehicles underneath the driver's seat, each pair of piston-rods | in France, when the vehicle itself carried 8 tons, and 


ri is \ ar istance of 700 | working on a short shaft carrying at one end the toothed | hauled five artillery wagons, weighing altogether 4 tons, 
will run from Paris to Monte Carlo, a distance of 700 | g g pect pp aap Aan greeters ig ae wallare 


was 7 tons. The speed was about 6} miles an hour. 
During the trials the vehicle thus loaded was started on 
'an up grade of 74 per cent. The firm elaim that the 
| lorry is capable of transporting 10 tons at the rate of 
5 miles an hour. 
| The idea of combining the advantages of the internal 
| combustion engine with those of the electric motor has 
always been an attractive one to automobile engineers, 
| and it would doubtless have made much more headway if 
it were not for the fear that the system would possess 
the inconveniences of both, as well as their advantages. 
There are two or three firms on the Continent who are 
building petrol-electric or “mixed” vehicles, and the 
Compagnie Internationale des Transports Automobiles, 
56, Rue de la Victorie, Paris, are adapting a system 
invented by M. Camille Jenatzy, of Brussels, to all kinds 
of vehicles, from the comparatively light pleasure car. 
riage to the heavy omnibus. This system consists of an 
internal combustion engine carrying on the crank shaft a 
dynamo which acts as a fly-wheel at the same time that 
it sends current into a storage battery, generally placed 
in the rear of the vehicle. Power is transmitted by a 
universal jointed shaft through the medium of a 
friction clutch to the differential on the rear driving 
axle. The advantage claimed for this system is 
that the petrol motor need only be of just sufti- 
cient force to propel the vehicle along the level at 
the maximum speed required, and it is conse- 
quently only half the power of the engine that would 
have to be fitted if it had to take the car up a 10 per 
cent. gradient. Therefore the consumption of petrol is 
reduced by one half. When the full power of the engine 
is not required for driving the vehicle, either on the level 
| or on the down grades, the dynamo is sending current 
| into the battery, and the energy thus stored is utilised in 
| the electric motor to assist the engine when extra power 
: is needed. Anotherconvenienceis that the current can be 
ST sent into the electric motor to start the petrol engine 
from the driver's. seat, and in the event of the petrol 
miles. The time to be taken in covering the course will be ; wheel connecting with the rear driving wheel by a long | supply giving out, or the engine breaking down, there is 
eleven days. The event is intended not only to show the | chain. The frame itself is made of channel section steel, | sufficient energy in the battery to take the vehicle home. 
economy of the motor wagon, but also to prove its regu- | and in the absence of a change-speed gear there is plenty | Against this it is urged that the complication increases 
larity and efticiency, and at the same time to direct the | of space between for the water tank, which also serves to | the liability to trouble, and that the cost of upkeep must 
attention of makers and users to this branch of the | 
automobile industry. 
So far manufacturers have done little to impress upon | 
the public the economy of the motor vehicle for heavy 
transport, and at the late Paris Show lorries, vans, and | 
omnibuses made a very poor display beside the brilliant | 
exhibits of pleasure carriages. Nevertheless, what was | 
to be seen was of a very interesting character, and 
it is clear that the few firms who are making a speciality | 
of these vehicles have greatly improved them during the | 
.ast year or two. Among the automobile makers who are | 
giving particular attention to the problem of heavy trans- | 
port are the Etablissements Turgan, Foy et Cie, 96 and | 
102, Rue Carnot, Levallois-Perret, Seine. These gentlemen | 
have first established a theory of the conditions under which | 
a motor wagon or omnibus should work to be econo- | 
mical, and they have then constructed their vehicles to 
meet these conditions. Their theory is as follows:—_ 
The principal factor of a motor wagon is speed, and if a | 
horse can draw a load at 24 miles an hour at walking | 
pace, and 6} miles at a trot, a speed of 5 to 6} 
miles an hour should be sufficient for an automobile, | 
since it would practically double the speed of the horse. | 
In view, moreover, of the higher cost of the motor wagon, | 
and the heavier working expenses, the vehicle should | 
carry or draw loads of between three and six tons. This, 
of course, only applies to the transport of heavy loads, | 
as delivery vans work under entirely different conditions. 
For the transport of passengers the problem is more | 
difficult, because the omnibus is generally required to | 
travel] at 124 miles an hour, and has to cover from 74} to | 
93 miles a day. The omnibus must also have a large 
capacity, usually for about twenty passengers. In the | 
present state of the industry MM. Turgan et Foy do not | 
think that these conditions for transport can be satisfac- | 
torily carried out by a motor omnibus, and they urge 
that an average speed of 9} miles an hour should be | 
amply sufficient, and the total daily distance should not 
exceed 62 miles. If the omnibus is built for more than 
sixteen passengers the vehicle is too heavy, and cannot 
be depended upon to run during the winter, or when the 
roads are under repair. The track should not exceed 
5ft. 6in., as if made wider the vehicles would have to go 
off the road in passing each other. It is under these con- 
ditions that MM. Turgan et Foy have built their new type 
of omnibus and lorry, Fig. 7, page 209. The mechanism has 
been designed to secure the greatest possible simplicity. By 
employing two compound engines with direct drive on the 
rear wheels the differential and change-speed gear are sup- 
pressed. The Turgan boiler is placed in the front part of the 
vehicle over the steering wheels. Some details of this 
boiler were given at the time the experimental omnibus 
was running in the Vincennes trials in 1900, and we may , 
recall that modified Field tubes are inclined down 
each side of the grate, while water also circulates around | 
the upper drum through which the heat passes on its 
way to the chimney. The ends of the tubes are not ex- 
posed to the fire, and the straight tubes are themselves | 
easily accessible for cleaning and repairing. The boiler has | 
a heating surface of 10square metres. There is a feed-water | “ un 
heater in the base of the chimney, and a special form of THE ENGINEER 
superheater above the grate. The boiler works up to a Fi¢.-2--PEUGEOT; ‘POSTALWAGON! 
pressure of 16 kilos. per square centimetre, and it produces sai on = , 
7 kilos. of steam with 1 kilo. of coal. The total weight of | 
the boiler is 640 kilos. The propelling machinery con- | give rigidity to the frame. The hubs of the wheels are of ; be largely augmented by the maintenance of the battery ; 
sists, as we have said, of two compound engines, each | the artillery pattern, and run on large phosphor bronze | but while we can say nothing about the inconveniences 
developing 20 horse-power at 600 revolutions a minute ; | bearings. The weight of the lorry without fuel and water | of the system, we have been shown a report upon a 
they have ordinary link valve gear, and live steam can be | is 3600 kilos., buta lighter type of wagon of 30 horse-power | battery which had been in operation for a year on an 
admitted into the low-pressure cylinders to get_more | is built for districts where the roads are not suitable for | experimental car and had been subjected to 283 dis- 
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i | 
charges. This battery, which is guaranteed to have a | 
capacity of 74 ampére hours when new, showed exactly 
the same capacity when tested after a year’s use, this 
result being explained by the fact that as the battery is 
never entirely discharged it always works under the best 
possible conditions. The makers also claim that with 
the methods now employed of suspending the batteries 
and vehicles there is practically no deterioration from 
jolting and shocks. The report stated that the cost of 
overhauling the battery referred to and renewing plates 
would not exceed twenty shillings. The omnibus 
constructed by the company is of the heavy type 
employed in France, capable of carrying twenty- 
two passengers. With a twelve horse-power petrol 


“ e 
Tue ENGINEER’ 





cylinders have a bore of 95 mm., and the piston stroke is 
130 mm. The motor runs normally at 750 revolutions a 
minute. Contrary to the usual practice in this type of 
engine, the combustion chambers are horizontal, so as to 
give a vertical movement to the exhaust valve rods, 
which are operated by cams on half-time shafts driven 
from the crank shaft. The cams are enclosed in the 
crank case, and are lubricated by the oil bath. The gas 
mixture is fired by a Simms-Bosch magneto device. The 
motor is regulated by a hit-or-miss governor actuating a 
special form of sliding valve, and it can also be operated 
independently by hand to vary the speed as required. 
The engine is carried on a bed bolted to the lower flanges 
of the channel sections forming the side members of the 








arrangement any vertical movement of the front part of 
the vehicle is taken up by the spiral springs and prévents 
strains being communicated to the driving gear. There 
is no water tank, as this is replaced by a new’form of 
radiator in front of the vehicle, consisting of a> large 
number of flattened tubes, between which air is driven 
by a fan on the crank shaft. Owing to the large radiating 
surface it is claimed that when the lorry is running at 
low speed under a full load the temperature of the water 
never rises above 65 deg. Cent., and there is conse- 
quently no danger of heating when ascending long 
gradients. The quantity of water carried is twelve 
litres, and it is said that there is practically no consump- 
tion. The wheels are of the artillery hub type. with 











Fig. 3--MARTINI LORRY 


engine the combined power, with the electric motor, | lorry. A universal-jointed shaft transmits power from the 
woull probably be about 18 or 20 horse -power.| motor, through the medium of a friction clutch, to the 
The battery has a capacity of 140 ampére hours. The | change-speed gear, which is placed on the rear axle to avoid 
weight of the omnibus in running order is five tons. | sudden stresses from the chains. This gear consists of 
Some of these omnibuses have recently been acquired | two separate trains of fixed and sliding wheels arranged 
for a public service in France, and their behaviour and | for three speeds of 3, 7, and 11 kiloms. an hour, and re- 
economy will be watched with a good deal of interest. A | versing. The advantage of the two trains of wheels is 
few days ago M. Jenatzy made an attempt on the ; 

kilometre record with a racing vehicle on this eatin tees 

system, fitted with a60 horse-power petrol engine, 
and giving, with the electric motor, a combined 
power of 100 horse-power. In a preliminary run 
he covered the distance at the rate of 65 miles 900 
yards an hour, and on starting again at a much 
higher rate of speed the transmission shaft snapped | = 
under the strain. 

In the van, Fig. 1, of M. Chaboche, 33, Rue Rodier, 
Paris, the vertical boileris of tne semi-flash type with 
two coils of water-tubes. It has four square metres 
of heating surface, and works up to a pressure of 
30 kilos. Situated in the front part of the vehicle, 
it is contained in a neat box or bonnet sufficiently 
low to offer no obstruction to the view of the 
driver. The feed water is injected by air pressure. 
Under the driver's seat is an iron cylinder into 
which air is pumped to a pressure of 10 kilos. above 
« piston, and water is then pumped below the 
piston until the pressure is raised to 20 kilos. The 
cylinder or reservoir communicates with the boiler 
by means of a valve, and when the pressure in the 
boiler falls below 20 kilos. the water is forced into 
the generator, this action being practically con- 
tinuous. The feed pump meanwhile is sending 
water into the cylinder until the normal pres- 
sure is reached and the surplus passes back into 
the tank. The capacity of the boiler is six litres. ae] 
It is fired with coal, which is stored in bunkers on HI 
each side. The omnibus is propelled by a two- ; 
cylinder double-acting engine of 25 horse-power, 
inclined slightly out of the horizontal and situated 
under the driver’s seat. The engine is bolted to 
the side of the frame, with the crank shaft in a 
longitudinal position, and gearing by a two speed 
gear on to a transmission shaft to the rear axle. 
The differential consists of two pinions and three 
satellites, and both axles are made in two parts 
and are easily removed. Forced lubrication is em- 
ployed for all the working parts, this being done by , that the gear can be changed from the lowest to the 
a hand wheel screwing down on a piston. The engine | highest speed without passing through the intermediate 
and gear are enclosed in a dust-proof box. The | one. The two trains are operated by one lever at the 
weight of the frame and machinery all complete in | side of the driver. An original feature of the lorry is the 
running order, but without the body, is three tons, and | design of the secondary, or “ false,” frame, which carries 
the van carries a load of 24 tons. The maximum speed the propelling machinery. The main frame is composed 
is eleven miles an hour. of large channel sections, and is suspended on laminated 























Fig. 4—MARTINI LORRY 





The lorry, Figs. 3, 4, and 6, of the Société F. Martini etCie., | springs. The secondary frame is made of two smaller 
of Frauenfeld (Switzerland), is propelled by a 12 horse- | members of channel sections the ends resting on the 
power four-cylinder motor situated underneath the foot- | rear axle, while the opposite ends terminate in forks just 
board. To economise space the cylinders are arranged in | behind the front wheels. Hanging brackets bolted under 
pairs opposite each other, and are inclined V shape,so that the main frame contain spiral springs, between which are 
the piston-rods work on one shaft with two cranks. The _ the pins passing through the forked ends. By this 
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broad iron tires, the front wheels having a diameter o. 
2ft. llin., and the driving wheels 3ft. 3in. The distance 
between the axles is 11ft. 6in., and the width of track 
is 4ft. 6in. The platform has a length of 13ft., a width 
of 5ft., and is 3ft. 1lin. above the ground. The lorry is 
steered by a horizontal wheel on a vertical pillar, which 
contains the levers for advancing and retarding ignition, 
and besides the foot brake acting on the differential, 
| there is a lever for powerful tire brakes on the rear 
| wheels. The weight of the lorry is 2} metric tons,-and it 
| carries a load of from 8 to 3} tons. 

The vehicles of De Dietrich et Cie., of Lunéville, are 
| constructed upon the Amédée Bollée system, with a two- 
| eylinder horizontal motor running at 650 revolutions, and 
| developing, in the lorry illustrated, Fig. 7, 12 horse-power. 
| It is suspended underneath the frame in the front part of 

the vehicle, and, while giving a low centre of gravity, is 
easily accessible for inspection. The cylinders are cast 
in one piece, and are cooled by a special system which 
admits water by a valve to about half-way up the cylin- 
‘ders, and the steam, after being condensed in a radiator, 
returns to the motor. The loss is therefore very slight, 
| and when the water falls below a certain level a fresh 
| supply is admitted from the tank. The motor is regu- 
| lated by a ball governor actuating, through the medium 
| of rods, a grooved sector which raises or depresses the 
' tappets acting on the exhaust valves. In the old vehicles 
| power was transmitted by a long belt from the crank 
| shaft to the countershaft behind the rear axle carrying 
| the change-speed gear, and thence to the driving wheels 
by short bevelled rods ; but in the new type of lorry this 
system has been abandoned. The countershaft is now 
| placed in front of the rear axle, and is connected with the 
| crank shaft by a crossed belt. The bevelled rods have also 
| been replaced by chains. There are four changes of speed, 
| giving from four miles to 18} miles an hour on good roads. 
The lorry, Fig. 8, page 209, weighs 1790 kilos., and carries 
/a load of three tons. MM. de Dietrich et Cie. claim 
| that their vehicles will run with either petrol, alcohol, or 
heavy oils, and during the alcohol trials they have always 
given good results, while in the recent consumption tests 
in Paris a De Dietrich omnibus, of the type which has been 
| put into public service at Lunéville, took a full load over 
| a difficult course of 37°3 miles, which had been rendered 
| very heavy by a thaw, in 3 h. 37.min., and consumed 
| 11-509 litres of petrol per ton load. 
| The small lorry, Fig.5, p. 209, of the Société des Automo- 
biles Delahaye, 10, Rue du Banquier, Paris, is also pro- 
pelled by a two-cylinder horizontal motor with a short, 
broad belt connecting with the countershaft carrying the 
change-speed gear. The advantage claimed for the belt is 
| that, apart from the absence of shock on the change-speed 
wheels, the tension can be varied by a foot lever to give 
any intermediate speed, and this allows of the speeds 
| being varied much more promptly and easily in thick 
| traffic than when it is necessary to manipulate the igni- 
| tion. The motor develops 7 horse-power. In the con- 
sumption trials referred to above there were two Dela- 
| haye lorries competing, one of the type illustrated, Fig. 5, 
covering the 37 3 miles in 3h. 42 min., and consuming 
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12-518 litres of petrol per ton load, while the consump- 
tion of a larger wagon was 11°880 litres per ton load. 

At the time of the alcohol trials organised by the 
French Minister of Agriculture last autumn, we published 
a photograph and description of the postal wagon con- 
structed by the Société des Automobiles Peugeot, of 
Audincourt, of the type which is now being employed in 
Paris. We now reproduce drawings, Fig. 2, of the propel- 
ling mechanism, from which its arrangement will be more 
clearly understood. 








THE BALANCING OF LOCOMOTIVE 


ENGINES. 

Way is it expedient or even necessary to put balance 
weights into the driving wheels of locomotive engines ? 
The reply that they are used to make the engine run 
steadily is far too general to possess any technical value 
whatever. Not long since we published two articles 
on balancing locomotives. These were, it will be remem- 
bered, to some extent controversial; and exception was 
taken to certain of our arguments, and to the statement 
that mathematical disquisitions on the subject possessed 
only an academical interest. It appeared to be desirable 
therefore to obtain information, not, indeed, concerning 
the theory of balancing, but its practice as carried out by 
the leading locomotive superintendents and locomotive 
engine builders in this country. We have to thank many 
gentlemen for full and courteous replies to our questions ; 
but not a few have requested that we should not mention 
their names, and in what follows we give no names. Our 
readers will, we think, accept our assurance that what we 
have to say represents the best practice of to-day. 

One of the first questions for solution is simply what 
happens if a locomotive is not balanced? We have met 
with the utmost difficulty in obtaining an answer to this 
question. The number of those who have ridden on an 
unbalanced engine is extremely small; no one has done 
it of late years. Our own footplate experience is not 
trifling, but we have never ridden on an unbalanced loco- 
motive. We find that engines are balanced because of a 
traditional belief that balance weights ought to be put 
into the wheels far more than because of actual know- 
ledge that they are necessary. One or two authorities have, 
however, assured us that they have had experience show- 
ing that an unbalanced inside-cylinder engine may get on 
very well, but that with outside cylinders it is imperative 
that balance weights should be fitted. As bearing on 
this point, we give here the information supplied to us 
by one eminent authority. 

“You ask, ‘ What would happen if an engine were not 
balanced?’ It would be rather bad for the road, and 
might break some rails. My experience of badly balanced 
engines is that they wear their tires unevenly, and where- 
ever this happens it is bad for the road. It is, of course, 
brought home to the observer on the footplate at once 
by the ‘chucking’ on the draw-bar, and as balancing for 
one speed is not good for another speed, a badly balanced 
engine for its normal speed may run well when below or 
above that speed; and I recollect a case of a four-coupled 
engine of Crewe build, with 6ft. 6in. wheels, where this 
was remarkably demonstrated. If the ‘fore-and-aft’ 
motion is so clearly traceable, you can easily conclude 
how unhappy the rail and the tire must be when they are 
undergoing an intermittent kneading process in pro- 
portion to the diameter of the wheel. Bad balancing 
also tends to make the axle-boxes respond to the ‘fore- 
and-aft’ motion, striking the horns first, say, at the 
front and then at the back, with whatever slight slack 
there may be between the boxes and the horns, and the 
engine begins to waggle and run uncomfortably.” 

In the case of coupled engines wide diversities of 
opinion prevail as to the distribution of the weights. 
Summing up all that we have been told in reply to the 
question of what happens when an engine is unbalanced, 
there seems to be very little definite information avail- 
able. On one line carriages were run with unbalanced 
wheels, and they shook the cushions off the seats. Un- 
balanced engines run with a jumping action between the 
footplate and the tender. The most definite information 
we have obtained refers to some engines on a main 
line, with anything but a good road. A certain link of 
engines built years ago were unbalanced, and they con- 
stantly left the metals. They had balance weights put in 

the driving wheels, and there was no more trouble. 
Taken as a whole our correspondence thus far has elicited 
little or no definite information, simply, no doubt, because 
all main line engines, with a very, very few exceptions, 
have been fitted with balance weights for half a century 
or more, and the present generation of engineers has 
had no experience of engines running without these 
appliances. 

In the absence of definite information of a complete 
kind derived from experience, we may proceed to con- 
sider, first, what is likely to take place from theoretical 
arguments; and, secondly, how far the theory coincides 
with such practice as is available. 

The disturbing forces of the locomotive engine may be 
treated from two different standpoints. There is a diver- 
sity of opinion as to which is the right one. According to 
the first, all that takes place is referred to the locomo- 
tive engine only—that is to say, it is regarded as a 
stationary engine. Let us suppose that an engine is sup- 
ported under the leading and trailing ends on strong 
walls, and that brakes are applied to the driving wheels. 
The engine is then put in motion. If it is unbalanced, 
certain . isturbing effects will be manifested. These are 
to be combated by fitting weights in the driving wheels. 
Everything that is necessary can be calculated for the 
fixed engine, and will apply equally well to the loco- 
motive ; nothing more can be required. On the other 
side, it is argued that there are disturbing forces set up 
which are peculiar to the translational movement of the 
entire machine; that the disturbing forces are dif- 
ferent from those in a stationary engine, and that few 


deductions can be drawn from the stationary engine 
which will apply to the locomotive. Proof of the sound- 
ness of this view will be found further on. We ourselves 
hold that this latter view is the more correct of the two, 
and that it is a mistake to treat a locomotive travelling 
through space at a high speed as though it were on a 
fixed foundation. 

Why should an unbalanced engine be unsteady? The 
first reason is that all rotating masses tend to revolve 
round their centre of gravity. To quote from Rankine 
on “The Steam Engine,” page 27:—‘The whole centri- 
fugal force of a body of any figure, or of a system of con- 
nected bodies rotating about an axis, is the same in 
amount and direction as if the whole mass were concen- 
trated at the centre of gravity of the system. When the 
axis of rotation traverses the centre of gravity of the 
body or system, the amount of the centrifugal force is 
nothing. That is to say, the rotating body does not tend 
as a whole to pull its axis out of place. Unless there is 
some special reason to the contrary, the axis of rotation 
of every piece which rotates rapidly ought to traverse its 
centre of gravity, that the resulting centrifugal force may be 
nothing.” That is say, if a locomotive crank axle was 
not in balance the centre of that axle would try to 
describe a circle; and we should have four main causes 
of disturbance. There would be an effort to lift the 
wheel off the rails, an effort to force it down, an effort 
to force the engine forward, and an effort to force it back, 
all occurring during each revolution. Now we have 
already * shown that so long as the wheels are cylindrical 
and the rails smooth, the axle centre will be constrained 
by the weight on it to move parallel to the rail; and there 
can be no upward or downward motion set up in the 
engine, unless the wheel is so far out of balance that 
centrifugal force will lift it off the rail. The want 
of balance may so far be disregarded as a disturb- 
ing force. It is not so, however, with the longi- 
tudinal efforts, and inasmuch as these do. not oper- 
ate at the same time and in the same direction, being, so 
to speak, asymmetrical, seeing that the cranks are 
always at right angles, and not in the same plane, it is 
clear that an action may be set up, unless there are coun- 
tervailing conditions, which will tend to set the engine 
“boxing.” Let us suppose two rowers in a boat, side by 
side on a thwart, and not keeping stroke, one always 
being about half a stroke behind the other, the boat's head 
would be directed alternately right and left; and this is 
just the effect set up, or, at least, tending to set up, in 
an unbalanced locomotive. 

It is not necessary to consider this aspect of the ques- 
tion further, because it is very easy indeed to balance the 
rotating weights in the driving wheels. But there 
is another disturbing cause—to wit, the momentum and 
inertia of the reciprocating masses. It would extend 
this article to too great a length and would traverse old 
ground, were we to explain here why it is necessary to 
put balance weights inside driving wheel rims to com- 
pensate for the action of piston, rod, crosshead, and con- 
necting-rod. Weights have to be put in, and the direct 
result is that they throw the driving wheels out of 
balance. They secure longitudinal steadiness; they set 
up vertical efforts, however, which are mischievous; and 
the result is that a kind of compromise has to be made. 
The weights are not sufficient. to compensate for the 
momentum and inertia of the reciprocating parts near 
the ends of the stroke; but they are kept down in order 
to reduce the vertical effort which does harm. in a way 
which we shal] now proceed toexplain. The phenomena 
demonstrate very clearly the force, in one sense at least, 
of the argument that the engine must be treated, not as 
stationary, but as a vehicle rolling along rails. 

The first step consists in balancing the cranks, 
excentrics, &c., by putting weights inside the driving 
wheel rims. When this is done a pair of drivers mounted 
on the crank axle, and ready to be placed under the engine, 
would, if swung between the centres of a wheel lathe, 
remain in any position. No sooner has this been accom- 
plished than we proceed to throw the wheel out of balance 
again by adding more weight to the balances. This is to 
compensate for the momentum and inertia of the 
reciprocating parts. As these are fully operative only at 
the ends of the stroke, the extra weights provided tend to 
lift the wheel off the rail and to drive it down on it. The 
effect of the former action is to reduce the adhesion of 
the wheels, and cause slipping if the weight is too heavy. 
The effect of the latter is to produce “ hammer blow,” 
which may break rails, flatten. tires, and do much mis- 
chief. At first sight it is not easy to see how a wheel 
rolling along a rail can produce any effect like that of a 
blow from a hammer. And to understand the matter it 
is necessary to see that the balance weight does not 
describe a circle at all, but.a-cycloid. A glance at the 
accompanying diagram will: make the cause of the 








hammer blow quite clear. It will be perceived that the 
balance weight is projected nearly vertically downward 
on the rail. Here R is the rail, D the driving wheel, and 
C is the cycloid, an approximation to which curve is 
described by the balance weight. To obviate the effect 
of hammer blow, it is usual to extend the balance weight 
as far as may be round the wheel. Sometimes it is made, 
indeed, to fill nearly one-half the wheel. 

So much said by way of explanation of the reason 
why certain things are done, we shall now proceed to 
explain how they are done in practice, at all events in 
the workshops of this country. 

There is no calculation made involving any mathematics 
worthy the name. Experience has proved that no minute 
accuracy is required. At the best the balancing can be 
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only approximate. When anew group of engines has 
been designed, the weights of the crank webs, pins, 
excentrics, &c., are calculated very simply from the 
dimensions of the parts, and the size of the required 
balance weight is ascertained, without the smallest 
trouble, in a few minutes. Next comes the question how 
much shall be added for the reciprocating weights, 
These are ascertained either by calculation or sometimes 
by actually weighing them. Practice differs as to the 
allowance. As arule, it lies between one-half and two. 
thirds of the actual weight. We append an example of 
the method of calculation followed in one of the great 
main line railway shops of this country :— 


Balance Weights for Bogie Passenger Engines. 


Counterweights crescent shaped and forged between spokes, 
Cylinders 19in, by 26in. Crank with strap. 


Dricving-wheel Weight, 


Pounds. 
Inside driving-wheel weights 152-3 Piston. 
88-3... Piston-rod, 
136-0 Slide blocksand crosshead 
400-0 Connecting-rod. 
20-0 Valve gear links, 
486-8 Crank. 


1283-4 Ib. total weight at 13in. radius 
= 1390 lb, at 12in. radius, 
Weights Required for each Wheel, 
1390 x 41-25 
58-5 
For small weight 1390 — 980 = 410 Ib. 
Pin, boss and half outside rod to be taken from large weight 
= 980 — (174- 68-5 + 118-28) = 980 — 203-78 
= 776-22 lb. 


For large weight = 980 Ib. 


Augl of Weight. 
Sin + cos = tan. 
*. Tan of angle of resultant weight = 410-0 + 776-22 = -dzsz 
? = 27 deg. 51 min. 0 sec. 

Actual weight required at rim of wheel = small component by 
sine of angle 27 deg. 51 min. + large component by cos of angle 
27 min. 51 see. at 12in. radius reduced to 32-din, radius 

—-(-4671 x 410 + “8841 x 776-22) x 12 _ 394.4 yy, 
32-5 

This weight should be placed at an angle of 27 deg. 51 min., but 
to suit the spokes of the wheel it is placed at_an angle of about 
24 deg. 30 min. 

Trailing We ight, 
Outside weights 68-5 Wheel boss, 
17-0 Pin. 
118-28 Half outside rods, 





203-78 lb. at 12in. radius. 

. « a8 » ~ 

203-78 x 12 _ ¢9.37 Ib, 
35*25 

Balance We ‘ght Sor Sragle Engine. 


Weight required = 


Counterweights crescent-shaped and forged between spokes. 
Cylinders 18in. by 26in. Crank with strap. 
Driving We ights, 


Pounds. 
450 ... Crank and strap. 


B85 Connecting-rod, 
S4 Crosshead, 

212 Piston and rod. 
38 Slide block. 


1169 Ib, at 13in, radius total weight. 
1169 x 43-375 | 
'/ Sao. bY 


For large weight, 8631b.  Larve weight. 
For small weight, 1169 — 863 = 306 Ib, 
Angle of Weight, 
Sin + cos = tangent. 
.. Tan of angle of resultant weight = 306 ¢ 
19-5 deg. 
Actual weight required at rim of wheel 
sine of angle 19-5 deg., and large component by cos of 
at 13in. radius, reduced to 33-5 = 
(-3338 x 306 + -9426 x 863) x 
BBS 
The engineer to whom we are indebted for this formula 
writes as follows :—‘‘ Many years ago my attention was 
called to the fact that over quite a long stretch of rail 
either a rail or a chair had beer broken every 21ft., or 
thereabouts. It was found that this damage to the per- 
manent way had been done by an engine with 7ft. wheels 
that had passed over the line at a high rate of speed. On 
examination of the engine, which was a four-wheeled 
coupled, it was found the balance weights were wrong, 
the trailing wheels having as much as 190 1b. in excess of 
what was required. This excessive weight no doubt 
caused the damage to the line. The old balance weights 
were taken out and new ones put in, the weights of 
which were calculated in accordance with the formula. 
I understand that the old weights were put in to a rule- 
of - thumb trial - and - error - principle. The locomo- 
tives, it appears, were slung up with the wheels free 
of the ground, and weights were placed in the wheels 
until the engines ran what was considered steadily. | 
have noticed on some railways locomotives which are not 
correctly balanced. At certain speeds the trains run 
steadily, and at other speeds there is a nasty longitudinal 
vibration set up in the train. This is not because the 
balancing is correct for one speed and incorrect for 
another ; the balancing, as a matter of fact, is incorrect 
for all speeds; but when the longitudinal swing of the 
engine set up by the incorrect balancing synchronises 
with the rate of vibration capable of being set up in the 
train, then the train oscillates badly. When, however, 
the swing of the engines does not coincide with the rate 
of vibration of the train they will run moderately steady. 
You will see from this that, according to my view, there 
is no conflict whatever between practice and theory with 
regard to balancing of engines. It is well, however, to 
point out that the formule are ‘so arranged that there 
shall be’ no horizontal vibration which can be communi- 
cated to the train. There is, however, a very considerab'e 
vertical blow on the rails, due to the fact that the 
balancing cannot be done perfectly horizontally as well 


8635 = -Sd4 = 


= small component by 
L 19-5 


13 


= 355-5 Ib. 








as vertically. This vertical blow is largely reduced in 
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intensity by the elasticity of the road, and no evil conse- 
quences result from it. Of the formule I send you, one 
is suitable for single engines, and the other for coupled 
engines. I am perfectly well aware that by removing 
some of the weight from the driving wheel to the trailing 
wheel a good result as far as balancing is attainable, but 
such distribution of the balance weights must lead to 
additional strain on the connecting-rods, cranks, and 
axle-boxes, and is consequently, in my opinion, not an 
advisable method to adopt.” 

We have here direct evidence of the necessity for 
treating the locomotive as a moving vehicle and not as a 
stationary engine. 

On another main line the whole of the revolving 
weights and one half of the reciprocating weights are 
balanced in the driving wheels and in the coupled 
wheels, a proportionate part of the coupling-rods and 
crank boss. 

On a third railway the rule is to include in the revolv- 
ing weights crank webs and journals, two-thirds con- 
necting-rod; crank boss and pin, one-half coupling-rod ; 
and as reciprocating weights, piston-rod and crosshead, 
one-third connecting-rod. Fifty per cent. of reciprocat- 
ing weights to be balanced ; 30 per cent. of reciprocating 
weights to be in driving wheels; 20 per cent. of recipro- 
cating weights to be in trailing wheels. The weights are 
carefully calculated, and as a check the different parts 
are weighed where possible. Wheels balanced in this 
way are found to give satisfaction. The engines ride 
easily and the tires wear in a uniform manner. 

The chief mechanical engineer of a fourth main line 
writes :— We balance by calculation in the case of new 
engines. As regards weight balanced, we balance the 
whole of the revolving and half of the reciprocating 
parts. In determining the revolving and reciprocating 
parts of the connecting-rod, we generally take two-thirds 
of the total weight of the rod as revolving and one-third 
us reciprocating. Sometimes we weigh the ends on two 
separate machines. I believe that the American rule— 
as given in the attached sheet—is a good one. You will 


Front end 


©) x Connecting Rod — 








Weight Weight 


notice that the rule reduces the amount of reciprocating 
to be balanced in proportion as the total weight of the 
engine increases. This is good for the road, and I am 
disposed to think that the dividing of the reciprocating 
balance amongst all the coupled wheels is sound, as that 
is also good for the road. Fortunately, balancing a loco- 


motive leaves a considerable margin, so that there is no | 


necessity to figure the balance weights to three places of 
decimals, nor to examine them with a microscope to 
see if the density of the metal varies. If we were to get 
too scientific over it we ought to have an adjustable 


balance weight, so that we could alter it when we put in | 


anew pair of big end brasses. Perhaps somebody will 
invent an automatic balance weight which will move in- 
wards slightly as the weight of oil decreases in the 
hig end cup.” 

The American rule referred to above runs as follows. 
It was formulated at the Master Mechanics’ Convention, 


July 8rd, 1896: —(1) Divide the total weight of the engine | 


by 400; subtract the quotient thus obtained from the 


weight of the reciprocating parts on one side, including | 
the fcont end of the main rod; (2) distribute the re- | 


mainder equally amongst all driving wheels, adding to it 


the weight of the revolving parts for each wheel. The | 


sum will be the counterbalance required if placed at a 
distance from the wheel centre equal to the length of 
crank, Note:—Assuming that the maximum speed in 
niles per hour of any driving wheel equals its diameter 
in inches, then 40 times the portion of weight 
a’ded to any wheel as balance for reciprocating weight 
must not exceed the static weight of such wheel on the 


rail, or the wheel will jump at such maximum speed. To | 


ensure safety it should not exceed 75 per cent. of such 
pressure. Nor must this amount when added to the 
static wheel pressure exceed the safe maximum pressure 
allowed on rails and bridges. 

On a sixth English railway the practice at present is to 
balance all rotating masses in their respective wheels. 
This includes the coupling-rods, which, in a four-coupled 
engine, are taken half with each wheel, and in a six- 
coupled engine one-quarter of the total weight of the 
rods is taken in the leading wheel, one-half in the driving, 
and one-quarter in the trailing wheel. Two-thirds of the 
reciprocating masses are equally distributed over all the 
coupled wheels. 

It would, we think, be waste of time to reproduce in 
detail information most courteously given us concerning 
the practice on other railways, because it is in all essen- 
tials identical with that we have already described. We 
conclude this article with communications which we have 
received from two leading private firms, whose names, for 
the reasons we have stated at the outset, we do not give. 
The first of these runs as follows :— 

“With regard to the balancing of locomotives, our 
practice is to balance the whole of the revolving weights 
and half the reciprocating weights. It is of necessity all 
‘done by calculation as the balance weights are cast solid 
with the wheels now that steel has come generally into 
use, and the dimensions of the balance weights must 
therefore be fixed beforehand. With regard to un- 
‘balanced engines, I may remind you that some years ago 

it was a very common practice—as far as six-wheels 
‘coupled goods engines were concerned—to put no balance 
weights in the wheels, it being found that, taking the 
‘three axles with the connecting and coupling-rods as a 
‘system, there was, as a rule, very little left to balance. 
Hundreds of engines were built in this way without—as 
far as I know—any serious inconvenience. With regard 


to four-wheels coupled engines, I have myself ridden on | 
such engines with the express purpose of investigating 
this matter. The engines in question had small wheels, 
and were used for a local passenger traffic. There were 
no balance weights whatever in the wheels, and, 
generally speaking, the results of my observations were 
to the effect that no inconvenience was felt from unsteady 
movement, nor was there any appreciably uneven pull 
on the draw-bar. No doubt, however, the same result 
would not be arrived at, as far as regards steady running, 
in the case of express engines, and certainly it is abso- 
lutely necessary in all cases to heavily balance engines 
with outside cylinders. Of course, the observations I 
have alluded to above were made with an engine with 
inside cylinders.” 

The second communication runs thus :—“ Our practice, 
as regards new designs, is as follows:—The weights of 
the parts to be balanced are arrived at by calculation of 
the contents, at so much per cubic inch, because we work 
out our balance weight drawings—which weights in 
these days of cast wheel centres are ‘solid’ with the 
spokes and rim—pari passu with the other drawings, 
and, therefore, long before the parts to be balanced can 
be weighed on scales, or the matter determined tenta- 
tively. We check, however, these estimated weights, as 
I need hardly say, when the rods and other loose—.e., 
weighable—parts are finished; and, of course, our recorded 
weights of these parts of previous more or less similar 
engines give us an intermediate check. We take the 
coupling-rods, if any, as revolving weights, as, I need 
hardly say, and also the big end of the connecting-rod. 
The small end of the latter is treated as a reciprocating 
weight, along with the piston-rod and crosshead. To 
arrive at—or, rather, to check—the correctness of the 
division between the revolving and reciprocating portions 
of the connecting-rod, we place a rod on two separate 
weighing machines on knife edges placed at the centres 
of the respective bearings, and take the readings as the 
revolving and reciprocating weights respectively. It 
may not give a strictly correct division, but we think it 
near enough for all practical purposes. Having deter- 
mined the weights to be balanced, as above described, we 
balance the whole of the revolving weights, each in its 
own wheel, and two-thirds of the reciprocating, as a 
rule, if we can get so much in without introducing 
unduly large weights, as is liable to happen in the case 
of very small driving wheels. And to avoid this as 
much as possible in any one pair of wheels, we distribute 
the weight of the reciprocating balance amongst the 
coupled wheels, to keep down the hammer blow forces 
as much as possible in any one wheel. In the process of 
apportioning to each wheel—and in its proper locality in 
the wheel—the needed balancing weights, we take 
account of the distance, transversely, from each wheel 
of the centre of gravity of each weight requiring 
balancing—the sweeps of an inside crank, for example 
—and we apportion the needed balancing weight to 
each wheel in inverse proportion to the distance of 
| the weight to be balanced from the respective 
| wheels of the axleconcerned. Having done this for each 
distinct weight requiring balancing in any one pair of 
| wheels—whether revolving or reciprocating—we concen- 
| trate the several minor balance weights in one balance 
| block placed in a position corresponding, as regards 

its centre of gravity, with the centre of gravity of the 
| minor resultant weights arrived at as above indicated. 
The foregoing method may be called the *D. K. Clark’ 
method. With small wheels it is sometimes impossible, 
| as I have said, to get an effective balance block of the 
full weight needed to balance the revolving, plus the 
two-thirds reciprocating weights, in which case, after 
transferring as much as we think advisable of the latter 
to the coupled wheels—if any—-we omit some portion of 
the two-thirds standard.” 

We may add here that on one railway all the parts of 
| the first engine of a group are carefully weighed, and 
then balance weights are cast of the precise dimensions 
needed and fitted into the wheels. In all the remaining 
engines of the group the weight thus ascertained is cast 
with the wheel centre. 

We believe that we have now said all that need be 
said on this important subject. It will be seen that 
practical experience has fairly well settled the whole 
problem, and that elaborate mathematical disquisitions 
on it possess, as we have said, only an academical 
interest. 











RAILWAY EXTENSIONS IN SOUTH YORKSHIRE.—The engineer to 
the Great Northern Railway Company has prepared the parlia- 
mentary estimates, showing in a detailed form the expenditure of 
capital that will be required in the event of sanction being given 
to the new works which are sought to be constructed under this 
company’s Omnibus Bill of the present session. The total expen- 
diture is given at £729,362, of which no less than £728,312 is 
required for the construction of railways in South Yorkshire, from 
Scrooby to Tickhill, with extensions to Raventield, to Maltby, and 
to Dinnington. These lines, which will be over twenty-four miles 
in length, form one of the five already competing schemes for 
opening up a new coalfield in South Yorkshire. The engineers to 
the Great Central and Midland Railway companies have jointly 
prepared for the information of Parliament a detailed statement 
of the estimated cost of the joint railways which are proposed to 
be constructed by these companies in the new coalfields of South 
Yorkshire. These railways form an extension of the Shireoaks, 
Loughton, and Maltby Railway, which was authorised last year, 
and the powers for the construction of which are proposed to be 
taken over by the Great Central and Midland companies, with 
permissive powers to enable the North-Eastern, the Lancashire 
and Yorkshire, the Great Northern and Great Eastern companies 
to become partners in the Shireoaks Railway. The estimated cost 
of the proposed new lines is given by the engineers as £444,417, 
which includes a sum of £28,149 for a deviation of the authorised 
Shireoaks Railway in the parish of North and South Anston. The 
new rajlways, which will be just over 144 miles in length, will start 
from a junction with the Shireoaks Railway at Brookhouse, and 
will pass through Maltby, Maltby Wood, Stainton, Wadworth, and 
Loversall to Kirk Sandall, where a junction will be formed’ with 
the Doncaster and Barnetby branch of the Great Central Railway, 
and a connection with Hull and Grimsby established. The sum 
required for the construction of the authorised Shireoaks and 
Maltby Railway, and for the construction of the extension to Kirk | 





Sandall, is to be provided by the two.companies in equal proportions, 





ROATH BRIDGE, GREAT WESTERN 
RAILWAY. 

Ix its passage to the Roath Docks, the Great Western 
Railway carries its traffic over the old Taff Vale line by the 
bridge described and illustrated in our pages this week, 
An engraving from a photograph will be found in our issue 
of January 24th last. This structure is on the very severe 
angle of skew of 22 deg. Its skew and square spans measure 
respectively 228ft. and 76ft.3in. We canat present call to mind 
but one example of a bridge with a greater degree of obliquity. 
It is that of one built in Glasgow, which has its upper 
and lower lines of communication intersecting at the sharp 
skew angle of 18 deg. The general plan of the Roath Bridge 
is represented in Fig. 1, part of which shows the upper 
surface of the platform, and part the cross girders and rail 
bearers with the planking removed. There is a double track 
provided for over a floor 28ft. in breadth between the 
inside edges of the flanges of the main girders, which are 
spaced 31ft. 3in. from centre to centre. The distance apart 
of the centres of the cross girders is 12ft. 8in., and 
the rail bearers occupy their usual position immediately 
beneath the metals. From the face corners of the newels of 
the long splayed curved wingwalls upon the opposite sides of 
the structure the total length is nearly 500ft. Across the 
bridge the road is on the level. The approach from the 
Roath Docks is upon a gradient of 1 in 170, and the other 
approach has an inclination of 1 in 220. Upon the acute 
angle sides of the abutments, the wingwalls are built 
square to the longitudinal axis of the bridge, the small 
amount of splay being due to the difference in the amount 
of the batter at the two ends of the walls, which are each 
27ft. in total length. Upon the obtuse angle quoins the 
curved wingwalls have both different lengths, and are struck 
from different radii. That protecting the approach from the 
Roath Docks is 75ft. in length, measured along the prolonga- 
tion of the axis of the bridge, and has a radius of 96ft. The 
other is 46ft. long, and laid out to a radius of 56ft. 

Both abutments and wingwalls are built of brickwork. In 
Fig. 2 is a section taken along the line GG in Fig. 1 at the 
point where the straight wing bonds in with the abutment. 
The height of the abutment, from bottom of foundations to 
top of coping stone, is 41ft. 9in., and that of the wingwall 
27ft. Gin. A strong batter of 1 in 6 is given to the wingwall, 
which is 1ft. 9in. thick at the top. A section at F F in 
Fig. 1, at the back of the newel of the same wingwall, is 
shown in Fig. 3. Sections of the wingwall on the opposite 
side of the same approach, through the lines K K, J J, and 
HH, are included in Figs. 4 to 6, which differ materially 
from those already described. The abutments are of the 
same total height, but their dimensions and the arrange- 
ment of the rear offsets vary. In addition, the curved wings 
are heavier throughout, and for a part of their length are 
built with parapets 18in. in thickness, and capped, as also 
represented in the general elevation, Fig. 12. The wing 
sections in Figs. 7 to 11 are taken along the corresponding 
lines AA, BB, CC, DD, and E E,in the general plan, 
it is umnecessary to afford any further explanation re- 
specting them. It may be noticed that in the curved 
wingwalls a second buttress is introduced where the parapet 
terminates and the wall commences to adapt itself to the 
slope of the embankment. It will be also observed that the 
depth of the foundations of all the walls is 3ft. Gin. as a 
maximum. At the back of the walls dry lining, 12in. in 
thickness is specified to be laid to take the drainage. All 
string courses are Yin. in thickness and caps lit. 

Upon referring to the general elevation in Fig. 12, it will 
be seen that the principal girders are of the trussed type, 
with one intersection of the diagonal and vertical members 
of the web. The point of the crossing of the bars occurs at 
their half length. The end diagonal is an exception, since it 
extends only over one panel, whereas all the others connect a 
pair. The elevation represents a modification of the 
American Pratt or Murphy-Whipple truss, which is also 
called the Linville truss, and, as in the present instance, is 
exceedingly well suited for a through bridge. If, in the 
example before us, every alternate vertical, together with its 
corresponding diagonal web member, be removed, then the 
truss reverts to the original Pratt type. At the same time, 
if the angle of the inclination of the bars be kept the same, 
the panel lengths will be just doubled, which is a matter of 
some importance. The depth of the main girders is 28ft. 8in., 
which, compared with the span, is practically in the pro- 
portion of 1 to 8. Each panel from the centres of the vertical 
bars is 12ft. Sin. long, corresponding to the distance between 
the cross girders. These latter are placed at every vertical, 
at their junction with the diagonals, and, as shown in the 
elevation in Fig. 12, are suspended from the lower boom in a 
manner which will be subsequently described. 

The cross sections of the upper and lower booms of the 
principal trusses are built up in a different manner. That of 
the upper is of the trough form in Fig. 13. It is taken near 
the centre of the span, and consists of five horizontal flange 
plates, 2ft. 3in. by }in., a pair of side plates, 1ft. 9in. by fin., 
riveted to the former by two angle steels, 43in. by 44in. by 
Sin. A couple of angle steels, 4in. by 4in. by jin. thick, is 
riveted to the lower edges of the side plates. At intervals 
diaphragm plates, 2ft. 4in. by 9in. by gin. in thickness, and 
bent angle steels 34in. by 34in. by }in., serve to stiffen the whole 
boom. In the lower chord, Fig. 14, the trough form is 
abandoned, and the cross section comprises six side plates 
of the same dimensions as in the upper flange, with corre- 
sponding diaphragms. 

An elevation to an enlarged scale of part of the upper 
chord, at the centre of the girder, is given in Fig. 15, and 
a plan of the same in the next figure. The rivets in both the 
horizontal and side plates have a uniform pitch of 4in., 
and all the cover plates, including those for the angle steels, 
are double. It will be seen that, where the cover plates and 
angle steels occur, and in the attachment of the members of 
the web to the side plates, all the riveting is arranged on 
the chain pattern. Otherwise, in the centre of the horizon- 
tal flange plates, the rivets are placed zigzag fashion, 
and have a longitudinal pitch of 1ft. 4in., and a trans- 
verse of Yin. The outside wrappers, portions of which 
are shown in Fig. 16, are 6ft. Sin. in length by 
3ft. 3in. in width, and jin. in thickness. Those on the 
inside are of the same length, but 1ft. Gin. wide, and gin. 
thick. These long wrappers cover no less than five joints, 
spaced 1ft. 4in. and 1ft. apart. The double angle covers are 
each 4ft. by 3}in. by yy in., two of which appear in Fig. 15. 
Outside wrappers, 2ft. by 1ft. jin. by jin., and inner ones 
of the same dimensions, except the depth, which is lft. 43in., 
protect the joints of the side plates. It will be noticed that 
where these vertical joints are located a single angle cover is 
introduced, although the angle steel is not broken in its 


‘continuity. This additional cover compensates for the loss 
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of sectional area produced by the joint in the side plate. It 
has the same length as the plate wrapper, and a section of 
3gin. by 3}in. by Zin. In the part elevation the methods of 
attaching both the vertical and diagonal members of the web 
to the upper boom is represented. The double diagonal 
bars are due to the necessity for counterbracing the four 
central panels of the truss. Sections of all these web 
members appear in the succeeding figure. Their respective 
scantlings are as follows :—The vertical strut is composed of 
a pair of angle steels 6in. by 34in. by gin., and a web plate 
sin. in thickness. In the diagonals, the angle steels are 
4hin. by 44in. by gin., and the web plates gin. thick. The 
verticals are 1ft. yin. wide, and the inclined bars 9gin. All 
of them have the same transverse depth of 2ft. 23in. Where 
the double diagonals cross the verticals a special cover plate 
is employed to effect the proper attachment, and also in 
those instances in which the diagonals intersect each other. 
On some of the diagonal web members there is substituted open 
flat bracing 24in. by gin. for the solid plate adopted in others. 

The mode of connecting the verticals and diagonals in the 
web with the lower chord—Fig. 18 is by means of gusset 





Expansion End 


observed that the through plate of the upper boom is shorter 
than that of the lower. It is cut off at the inner face of the 
main girders, to allow of the attachment of the cross girders 
tothem. The angle steels are 6in. by 6in. by ?in., and the 
thickness of the web is ;in. throughout. In the case of the 
cross girders the riveting is of the zig-zag pattern. All 
the plates in the cross girders are in single lengths, and the 
only wrappers required are the double covers 2ft. Yin. by 
10in. Sh in thickness over the joints at the ends of the 
cross girders, where they are connected with the main trusses. 
Balks of timber 17in. by Tin. carry the metals. At each side 
of the balks a space of lin. is left for packing in between 
them, and the angle cleats Sin. long by 4in. by 4in. by fin. 
The flooring consists of Jarrah timber 3in. thick. A con- 
tinuous timber 1lin. by 4in. serves to act as a fender, and so 
to protect the main girder on one side of the line. On the 
other it is replaced by wood packing extending over each 
cross girder, and 3in. in thickness. 

The intermediate floor bearers consist of double angle 
steels, din. by din. by gin., bent to fit in between the rail 
bearers in Fig. 26. They are riveted to the diaphragms of the 
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ROATH BRIDGE—ARTICLES OF ARTICULATION 


pieces, forming a double cover, each having a thickness of 
4in., and much resembling the arrangement adopted in the 
preceding drawing for the web and the upper boom. A plan 
of the part elevation of the lower chord—Fig. 19—indicates 
the position of the cross girders at the points where the 
vertical struts are connected to the lower chord. 

A skeleton elevation of one of the principal girders—Fig. 20 
—together with diagrams in Figs. 21 and 22, clearly 
indicates the manner in which the sectional area of the 
upper and lower booms is adjusted according to the varying 
stresses to which they are subjected. Except at the centre 
of the girder, where short lengths of plate and angle steels 
are introduced, the remainder are nearly all 25ft. 4in. long. 
In the upper chord the longest wrapper is 6ft. 8in., and in the 
lower 8ft. 8in. It may perhaps be mentioned that in this 
type of truss—Fig. 20—the end vertical members of the web 
act as ties and take their share of the load upon the last pair 
of panels. Thus, the concentration of the loading of three 
panels is transferred to the end apex, and the compressive 
stress upon the terminal diagonals, which are inclined in a 
direction contrary to that of all the others, except some of 
the central counterbraces, is commensurately heavy. The 
general angle of inclination of the web diagonals is 45 deg. 

A reference to the general elevation in Fig. 12, and to the 
Figs. 22—25, will serve to point out that the centre of the 
railway does not coincide with the centre of the cross girders. 
In other words, there is more space between one of the tracks 
and the main girder, upon one side of the bridge than upon 
the other, the difference amounting to 1ft. 3in. The cross 
girders are of the ordinary plate description, consisting of 
horizontal flanges, solid web, and two pair of connecting 
angle steels. At the centre of the girder the flange plates 
are three in number in both upper and lower booms. In the 
former their respective lengths are 15ft. 4in., 20ft. 4in., and 
29ft., and in the latter, 15ft. 4in., 20ft. 4in., and 33ft. 6in. 
They have all the same width of 1ft. 4in., and a common 
thickness of ,%in. In the diagrams of the flange plates, 





Fig. 25, and in the general cross section, Fig. 23, it will be 


| principal girders in the same manner as the cross girders are. 


‘he rivets in the diaphragms and in the intermediate floor 
bearers are fin. in diameter. Those in the rail bearers are jin. 
and in the cross girders lin. in diameter, and those passing 
through the longitudinal angles of the cross girders have a 
double pitch of 5in. All other rivets, when not otherwise 
indicated, have a pitch of 4in. The rail bearers are shown in 
elevation in Fig. 27, with the intermediate floor bearers 
partly in section and partly in elevation. The former have 
no flange plates, and are built up simply of a pair of angle 
steels 4in. by 4in. by fin. and a web plate fin. thick, and are 
riveted to the cross girders, as in Fig. 28. Owing to the 
great obliquity of the bridge, some of the cross girders are 
necessarily shorter than others, and rest at one end upon the 
main girders, and at the other upon the abutments. The 
bedding of the girders is effected in the following manner :— 
A steel bearing plate, 2ft. in length by 1ft. 6in. in width and 
gin. in thickness, planed on the under surface, is fixed to the 
end of the cross girder. This plate rests upon a cast iron 
bed-plate 2ft. 6in. by 2ft. by 2in. thick, planed on the upper 
surface, which in its turn rests upon the bedstone. Two pro- 
jections cast in one piece with the bed-plate are cemented into 
recesses prepared for them in the stone. 

The arrangements for the pivoting or articulation of the 
main girders over their bearings present some novel and 
interesting features. Of these there are two descriptions, 
one for the expansion and the other for the fixed end. The 
chief difference lies in the absence of the lower saddle and of 
the rocker, or ‘‘ knuckle,’’ at the fixed extremity. Details 
of the whole system of articulation are set forth in Figs. 
28—34, and the separate parts are all of castiron. The upper 
saddle, which consists of a strong frame, 3ft. 10in. by 4ft., 
shown in elevation, side view, and plan, inverted, in Figs. 28, 
29, and 32, is fastened to the bottom plate of the main girders 
by sixteen turned bolts, 14in. in diameter, the upper surface 
of the saddle cap, 2}in. in thickness, being machined. Eight 
of these bolts pass through angle steels connected with the 





these bolts were drilled. 
fits into the socket formed for it in the saddle, the 
circular junction surfaces canes machined. Except in 
size, being 4ft. 6in. by 5ft., instead of 3ft. 10in. by 4ft., the 
lower saddle does not materially differ from its top neigh. 
bour. In both the pivoting adjustments are identical. The 
four holding-down bolts are 1}in. in diameter, and the under 
surface of the saddle is machined. A plan of the knuckle is 
| shown by the dotted lines in Fig. 31 which in other re. 
spects is similar to Fig. 30. The maximum depth of the 
saddles is 9fin. At the fixed end the lower saddle is dis. 
pensed with, the base of the castings is machined and bolted 
down to the bedstones through a couple of sheets of 7 Ib. 
lead placed underneath. 

The especial arrangement for adjusting the inclination of 
the rocker, when the main trusses are definitely placed on 
their bearings, will be understood by an inspection of Fig. 35, 
Should the temperature of the air, at the time of finally fix. 
ing the girders in position, stand at 50 deg. Fah., the rocker 
is to be placed in a vertical position. But should this con- 
dition not be fulfilled, then the inclination of the rocker 
must be shifted at the rate of in. out of the vertical for 
each 10 deg. variation of temperature above or below the 
standard 50 deg. This measurement in the present instance 
might be made either at a height of 3ft. 6in. above the 
granite bed, or at the bottom of the upper saddle. In the 
erection of arched ribs, whatever may be the standard 
temperature of fixation, the same end 1s accomplished by 
wedging up the abutment hinges. It is about forty years 
ago since the employment of the old surface, or sliding 
bearings, consisting of a gun-metal plate, supposed to move 
freely on a planed cast iron bed, began to give way to more 
modern arrangements. They are, however, still used, and 
appear to answer fairly well. Previously to the advent of 
their rivals, and partial successors, they had been applied to 
spans of a maximum length of 300ft. In any case, the 
increase of stress resulting from an ordinary range of tem- 
perature is not excessive. As an example, the arched steel 
rib bridge over the Harlem River in the United States may 
be quoted. It has two spans of 510ft. each hinged at the 
springings. In this structure the range of temperature 
| allowed was 75 deg. Fah. above and below the mean, and the 
|increase in the stresses amounted to but one ton per 


The upper end of the knuckle 





; square inch. The sliding bearings were in a great 
| Measure superseded by roller bearings, and at a still 
later date by pivoted, hinged, or rocker bearings. The 


common object to be attained by all of them is to ensure the 
| fulfilment theoretically of three conditions: — First, to 
| indicate and fix the points of support; secondly, to permit at 
the same time the girders to deflect fairly under the loading ; 
and thirdly, to allow them to adapt themselves longitudinally 
and laterally to the influence of varying temperatures. 
| Fixed arches, of which there are some recent examples of 
| large spans, dispense with these more modern refined types 
of articulation. 
The difficulties attending the erection of the bridge were 
| successfully surmounted by building the metallic super- 
structure upon a closely boarded staging, which was carried 
| on trestles ranged in between the running tracks of the Taff 
| Vale Railway below. The weight of steelwork in the structure 
amounted to a little over 500 tons. The Roath Bridge was 
| designed by Mr. J. C. Inglis, M. Inst. C.E., and made and 
erected by Andrew Handyside and Co., of Derby, for the con- 
| tractors, Mackie and Davies, of Cardiff. 








THe Raitway Civus,--On Saturday, February 22nd, a party of 
the London members of the Railway Club was enabled, through 
| the courtesy of Mr. R. J. Billinton, locomotive superintendent, to 
| inspect the running sheds of the London, Brighton, and South 
| Coast Railway Company situated at Battersea. The visit, which 
| occupied a considerable time, was of a highly interesting character, 
| and concluded with an inspection of the adjacent coaling stage. 
| BREAKDOWNS OF ENGINES AND MACHINES. — At the annual 

meeting of the Engine, Boiler and Employers’ Liability Insurance 
| Company, Limited, on February 20th, the chairman, Mr. 
| R. B. Longridge, stated that the cases of damage to steam and 
| gas engines had again been numerous, in many instances arising 
| from defects in material which no amount of inspection, however 
| minute, could detect, and which were rag revealed by the break- 
| age of the parts, while in other instances amage resulted through 
| disregard of the suggestions of the company’s engineers, which 

iar ave no power to enforce. And, again, a considerable per- 
centage of accidents had occurred from causes which it had been 
impossible to ascertain. Amongst boilers also—although he was 
glad to report that no boiler insured by the company had exploded 
and no death or personal injury had arisen from any accident tv 
the boilers—still a large number of mishaps falling short of actual 
explosion had taken place, and the company made good the 
damage done. Some of these were due to the introduc on of oil 
or grease along with the feed water, despite repeated warnings, 
pee others to the neglect of the attendants to observe the water 
gauges, or to remove the sediment from impure water by blowing 
off at the prescribed intervals. While referring to deposit, he 
might remark that, although it was of the greatest importance 
that every precaution should be taken to prevent lime or other 
deposits from forming into hard scale, it was well known that it 
was quite impossible in some cases to keep the boilers free from 
scale, or even to rid them of it when once formed, and he therefore 
anticipated a good deal of trouble in relation to the administration 
of Clause 11 of the Factory and Workshop Act, 1901, unless the 
Home-office and the factory inspectors exercised a judicious for- 
bearance in a large number of cases where the formation of scale is 
unavoidable. This Act brings home to boiler users the responsi- 
bility of selecting a competent person to examine their boilers regu- 
larly. For his own part, he had no fear whatever that this and the 
other similar companies provided with a staff of thoroughly efficient 
inspectors would not fully answer the requirements of the Act, but 
he did fear that the results of this fresh legislation would not prove 
so entirely satisfactory as some seemed tc anticipate, thro the 
action of inexperienced persons who were now offering to undertake 
this important work at rates which could not possibly cover the 
expense involved, and he was very much surprised that so many 
boiler owners appeared to be blind to this obvious fact. In the 
electrical department it would be observed from the directors 
report that they deemed it advisable to carry forward a larger 
balance than usual to the next account, in view of the numerous 
claims for damage to electrical machines. It would be interesting 
and, perhaps, surprising to learn that one out of every nine 
machines insured by the company had broken down during the 
past year. A large proportion of the mishaps had occurred 
through the ignorance or carelessness of the attendants who were 
not electricians. In these cases he was pleased to say that the 
utility and educational value of the frequent visits of the company $ 
inspectors were being felt and appreciated by the employers. 
Even where trained electricians were in attendance, numerous 
breakdowns had occurred through lack of attention to cleanliness, 
which is so essential to the safety of electrical machines. On the 
whole, notwithstanding the unfavourable experience of the t. 
he was gratified to know that considerable economy in the up-kee}’ 
of machines had been effected, and he confidently looked forwari| 
to a steady diminution of the company’s losses by means of a carc- 
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Fig. 7—TURGAN-FOY, STEAM LORRY 
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HE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue proceedings at the Institution of Mechanical 
Engineers, last Friday, included the adoption of the Com- 
mittee’s report, which is given in abstract below, and the 
hearing of Mr. Oreutt’s reply to the discussion on his 
paper: Mr. Orcutt spoke at considerable length, and the 
short papers on “The Fencing of Machinery” were in 
consequence not taken. Mr. Orcutt said that one thing 
he had learned in a long residence of thirteen years in 
England was the labour-saving virtues of plain speech, and 
he proposed to say straight out exactly what he thought 
of English workshops. In the first place Mr, Wicksteed 
brought up the question of milling and planing. It might 
be true in some cases, and it might not in others, that 
willing would beat planing. If he were attempting to 
finish English lathe beds quickly and cheaply in quanti- 
ties, he should resort to milling, and he thought nothing 
could beat it. In his own shops some machine beds were 
milled. They never went to the planer at all; they 
went directly from milling to scraping, and only two 
cuts were made. With regard to a large cutter on a 
broad surface springing, it certainly would spring if the 
machine was not adequate to take the strain, and so it 
would in the planing and in other machinery. The 
vreatest trouble in milling was that the machine was not 
always powerful enough. Mr. Wicksteed also thought 
that three cuts were necessary to finish a lathe bed. He, 
Mr. Orcutt, never made three cuts; it was not found 
necessary. There was one roughing on the milling 
machine and one finishing cut on the planing machine to 
bring it true, and then it went directly to the scraper. 

Mr. Rowan questioned that the milling machine would 
vo two or three times faster than the planer, and said 
that such cases must be exceptional. There was no 
question whatever, as many of the members could testify, 
that in a great many cases where it was applicable it 
beat the shaper three or four times, particularly as to 
labour cost. One man could very often easily attend 
four milling machines, while it was not usual for one 
operative to attend as many planing machines. Mr. 
Rowan very rightly made the point that the cost of a 
piece of work did not depend upon the speed at which 
it was cut entirely; there was the depth of the cut, and 
so forth. Of course, in the output the quality of the iron 
very largely regulated the speed at which the work could 
be done. Feeds, speeds, and depth of cut certainly regu- 
lated output; but work at fast speed would make it 
possible to increase all round. Mr. Rowan brought up 
another very good point in regard to cost keeping. He, 
Mr. Oreutt, thought the value of accurate cost keeping was 
not understood as much as it ought to be, and that cost 
keeping was not carried out as it should be. Ifit was done 
properly there were some revelations in store for some 
manufacturers. Mr. Rowan was specially informed in 


connection with that matter, and anyone interested 
particularly in the question should see his books, 
which he always threw open to those interested. 


Mr. Rowan very rightly warned the members to be care- 
ful in making too elaborate shop fittings, and so forth. 
One was always met with the statement that it did not 
pay. That was a large question. But the fact was that 
whether a man wanted to fit up his shops better or not, 
he would have to before long. Matters were changing. 
The engineering business was not the dirty trade it was 
thought to be by some. To his mind, it was one of the 
highest professions to which men could apply themselves. 
It must not be forgotten that good shops and good sur- 
roundings, good fittings, comfortable, clean places, helped 
to obtain a good class of employés,a matter in which 
there was always some difficulty. If good men were to 
be retained they must be given good salaries. The 
standard of living was increasing, the workmen demanded 
much more than they did even ten years ago. They must 
have better surroundings, better pay, and better facilities. 
Education was creeping in, giving the workmen new ideas 
—and very rightly, because it meant progress. Wages 
were increasing. The purchasing power of money was 
increasing. All those things pointed to the necessity. 
whether a man would or would not, of making his shops 
better. Mr. Rowan made a statement that he could not 
understand how one foreman could take charge of forty 
or fifty men, and Mr. Orcutt thought that that occurred 
through his looking at the matter too narrowly. It was 
very easy for one foreman to take charge of forty men in 
a light manufactory, and very often even more, though 
perhaps fifty was about the limit. Mr. Rowan was rather 
indignant to think that a foreman worked for 50s. a week. 
He, Mr. Orcutt, was very pleased by that, because he 
thought it was a hopeful sign. He wished Mr. Rowan’s 
indignation would extend to every member of the Institu- 
tion and to every shop in the land, until such a thing 
as a 50s. foreman did not exist. He must say, though, 
that it was not a fact. He knew, and many of the 
embers would confirm it, that it was the de- 
liberate policy of many manufacturers and employers 
not to pay even 45s. He had confirmed that 
by inquiries of large manufacturers. He did not 
approve of it. If it was done he thought it would be 
soon learnt that it was not the most economical way of 
managing. He was met with the statement again and 
again that new methods, modern methods, the latest 
methods, could not be employed in this country unless the 
full American plan was adopted of manufacturing 
enormous quantities, putting down special plant, and 
standardising everything. He did not think that that 
was the fact. Many labour-saving appliances could 
be adopted without changing the product of the 
shop in any way whatever, and many instances 
could be brought up to prove that assertion. For 
instance, it was easier and cheaper to grind finished 
parts than to turn them. How many shops had grinding 
machines? It was far better to bore holes with a 
chucking outfit, yet how many shops had that depart- 
ment? It was far easier to turn the work to limit 


gauges than stendard gauges, and yet how many shops 





adopted that? It had nothing whatever to do with 
standardising or special output. He had had many cases, 
and he thought one was worth citing without mentioning 
names. He was recently in a shop where they were 
turning a very large shaft with a great many different 
diameters on it, and he said that he thought the 
work could be done much easier and much more cheaply 
by using limit gauges than by carrying a piece sometimes 
weighing 200]b. and fitting the shaft into it. ‘ Well,” 
said the gentleman, “look at the number of diameters on 
this shaft—how many gauges should I require?” 
Mr. Orcutt said, “ You had better go to your drawing 
room and reduce the number of diameters, and then you 
can adopt gauges easily.” There was nothing radical 
about it, it was simply common-sense. 

Referring to Mr. Donaldson’s remarks about soft 
material, Mr. Orcutt said both Americans and English 
had their faults, and each might take a lesson from the 
other. The greatest fault, he thought, existed amongst 
English manufacturers; while the Americans made their 
castings too soft the English made them too uniformly 
hard. The modern foundry, when large enough to afford 
it, should support a laboratory by which the mixtures 
could be varied in accordance with the work, which would 
result in a large saving in a great many parts, and would 
give the uniformity that was desired. Speaking of the 
introduction of new methods, Mr. Orcutt said he should 
never advocate anything revolutionary or any big change 
all at once in any shop, as any endeavour to do that would 
be sure to fail. The first question to be decided was 
whether a thing was good, and whether it could be used, 
and then the attempt to use it could be made, not in too 
wholesale a manner, but by altering each detail and 
feature one after another. That would certainly lead to 
the progress which was to be desired, and without any 
very great expenditure at first. Besides, it afforded the 
great advantage of training the men while introducing 
the new methods, and that part of the matter was always 
a difficulty. The man must be taught to understand the 
machine he was using. Mr. Donaldson commended the 
adoption of the gauge system, and appreciated it as much 
as anyone with the class of work he had todo. With 
regard to the tool-room, Mr. Donaldson commended it 
unreservedly, and he was certainly in a position to appre- 
ciate that matter. He brought up one point which he, 
Mr. Orcutt, could hardly agree with, although in some 
cases it would be right, viz., that the tool-room should 
make everything. That was not true, especially of small 
shops where they could only afford to maintain a tool- 
room just sufficient to deal with their special needs, 
whereas if they went in for wholesale tool making they 
would find themselves behind, and waste their energies 
in making things they could purchase much more easily. 

Colonel Crompton, who had a different class of work 
to deal with, took the opposite view to Mr. Donaldson. 
Mr. Donaldson referred to the apprenticeship question, 
and in answering him an answer might be also given to 
Mr. Wright. The apprenticeship of 100 years ago had 
its virtues. In the old guilds which were formed for the 
protection of trade and the monopoly of trade, the 
features of the apprenticeship embodied in that system 
were certainly in one respect commendable. One of the 
most important points was the constant contact that the 
master had with the apprentice, a thing which scarcely 
existed to-day under the factory system. The apprentice 
lived in the master’s house, ate at his table, learned his 
trade under his master, directly taking his instructions from 
him, and those were things which did not occur very often 
at the present day, although such a system should be 
carried out to a far greater extent than was done. That 
was one of the good sides of the old system of appren- 
ticeship to which modern methods might turn. One of 
the bad sides which had been handed down from practic- 
ally the Middle Ages was the time. It was determined 
that the seven years was none too long to learn a trade, 
and that view was still held—why he did not know. 
With modern machines very often a man in a few weeks 
attained what it took years to attain before the machines 
were introduced. He thought it best to give a short 
summary of the apprenticeship system which his own 
works had introduced, and which many others used, 
and that would deal with the question raised by Mr. 
Wright. There were many apprentices who went 
through the course; they might be general mechanics, 
tool-makers, fitters, or pattern-makers. For the machine 
constructor there was a course of four years. He had 
eight months each in fitting, turning, and screw machine, 
planing and milling department; the remainder of the 
four years was divided between erecting, grinding, gear 
cutting, smith shop, pattern shop, and foundry. The 
fitter had eighteen months in the fitting department, the 
remainder of the three years’ term being spent in the 
turning, planing and willing, erecting, gear cutting, 
and sinith shop. The tool-maker, the man who kept the 
tools and plant in order and maintained the efficiency 
of the factory generally, had twenty-four months in fitting, 
the remainder of his three years being spent in the 
turning, screw, planing and milling, grinding, polishing, 
and smith shop, and in tempering. The turner had 
twenty-four months in turning and the screw machine 
departinent, the remainder of his three years being spent in 
the grinding, fitting, and smith’s shop. The planing and 
milling apprentice served three years similar to the 
turner. To become a smith the apprentices worked also 
in the hardening and tempering room. The pattern 
maker had to serve six months in the foundry, and the 
moulder six months in the pattern shop. Such general 
knowledge was necessary to give the apprentice the 
means of making his choice when he decided upon his 
speciality later on. It was the lack of that general know- 
ledge, a knowledge and understanding of each other's 
departments and work, which caused a great deal of 
trouble in the shops. 

Colonel Crompton, in dealing with the paper, first 
emphasised the viewing department, and that, Mr. 
Oreutt thought, was a matter well worthy of 
consideration, because if operations and work were 





to be specialised the responsibility was largely taken 
out of the hands of the workers, and that re- 
sponsibility had to be placed somewhere. Its proper 
place was in an inspection department, properly 
organised. With regard to portable machines, which 
were important for heavy work, engineers dealing with 
heavy parts should give attention to the matter, as it was 
extremely important. Colonel Crompton made one 
statement with which he could not agree, viz., that the 
fitter was going out of date. That was not true, and 
never would be true. Machines could be obtained which 
performed skilled turning work, but that was a long way 
from getting rid of the fitter. The only thing possible to 
do was to reduce the fitter’s work as much as possible, 
which meant economy in manufacture, but the fitter had 
to come in for the last touches, particularly in fine work 
and higher grade work. Repeated attempts had been 
made to do away with the fitter’s work, but in the 
final fitting, for instance, of sliding surfaces, nothing had 
yet been found to equal the scraping by hand, or the 
fine work necessary when dealing with spindle manu- 
facture. 

Mr. Weir stated that the paper suffered somewhat 
from dealing with light manufacturing, and made the 
statement that the greater part of the work of this 
country was dealing with heavy manufacturing. He, 
Mr. Orcutt, had made some investigations, and he thought 
it would be safe to say that not more than one-third of 
the mechanical workers of this country were in heavy 
trades. That was a fact worth bringing out, because the 
labour-saving machine and the great changes which 
must occur dealt more largely with light engineering work 
than heavy. In the heavy work the tool itself was 
very often merely a forged piece. In work of rapidity 
and accuracy the machine was depended upon more than 
anything else, while in light manufacturing the tools were 
everything. Mr. Weir had a very fine shop, which he 
had seen a number of times, and he was very glad to 
have Mr. Weir's confirmation that a good floor actually 
paid, because it was a fact often doubted. Those who saw 
Mr. Weir's shop, and saw the wonderful order in which it 
was kept, and the floor system, would no longer doubt that 
it paid. Mr. Weir dealt with the question of the vertical 
boring mill, and had the same antipathy to it that Mr. 
Rowan had. Mr. Weir stated that for chucking operations 
the face-plate lathe appeared as good as any other 
machine. Appearances were very often deceitful. 
Some work was good for the horizontal machine and 
some was good for the vertical, and it was the same with 
the milling andplaning. Itwas necessary to discriminate. 
Mr. Weir forgot one point. He thought that the extra 
power gained in the mill was not of much advantage, but 
he should not forget that the heavy cut was not the only 
thing that absorbed power. High speeds and light cuts 
absorbed power nearly equally. 

Mr. Richardson stated that Americans overdid their 
specifications to magnify accuracy. That wasa very great 
mistake, and he, Mr. Orcutt, could claim knowledge on 
that point. He thought that at many times the aim of 
the Americans was to see how bad work they could do 
and how to get it through—and that was not a bad idea. 
Work that was better than good enough certainly was 
not economical and not called for, and one of the means 
by which the American did his work just bad enough to 
have it passed was the adoption of tools which would 
assist him to do it. It might be often noticed by visitors 
to the States that the American, with all his instruments, 
was doing work worse than was being done in this 
country, simply because it was good enough. 

With regard to Mr. Ransome’s remarks, he specially 
commended the spirit in which Mr. Ransome criticised 
the paper. If all the papers read at the Institution were 
looked upon in the same manner, more would be obtained 
from them. Mr. Ransome asked how the high speeds of 
the milling cutters were obtained in the special case 
given. In that special case the iron was soft, and there 
was no necessity for it to be hard. It had nothing 
to do with cutters. The speed mentioned gave a very 
good finish. Then Mr. Ransome asked about the different 
speeds of planing machines. It was certainly a good 
thing to have different speeds, and it was very easily 
arranged by a variable speed countershaft. He had seen 
a whole shop fitted with variable speed countershafts, 
and a great saving was claimed. 

Mr. Carnegie made one very good point in stating 
that a distinction should be drawn between tool rooms 
and tool stores. Many manufacturers seemed to confuse 
the two, and some to think they were inseparably linked 
together. In many cases, especially in large shops, they 
had nothing to do with one another. Tool stores were 
for the handy distribution of tools, and the tool room 
was for the keeping up of the tool stores. Mr. Hillasked 
for one shop in this country where one man attended six 
milling machines. He had the permission of the manu- 
facturer to give a name—Hutchinson, Hollingworth and 
Co., Limited, of Dobeross. That firm had both union and 
non-union men in the works. Mr. Hill further asked why 
it took thirty-five minutes to grind a certain sample 
shown. That was an exception. It was a hollow tube, 
very thin, and in fast grinding the pressures were very 
great. Forty-five minutes ought to satisfy the most 
greedy man. 

He thanked Mr. Chambers and Mr. Riches for their 
remarks, and agreed that it was necessary to make the 
improvements in one department ata time. By the time 
the whole of the departments had been gone through it 
would be found that the first required further improve- 
ment, and so it would goon. It could only be done by 
the special study of details. With regard to the grind- 
ing mentioned by Mr. Riches, he was glad to hear that 
Mr. Riches was doing the work. The grinding mentioned 
in the paper and shown by the samples was really the 
most revolutionary thing with which he was acquainted 
in workshop practice. Most workshop improvements 
were merely in detail, confined to putting in a good 
machine or tool here and there, and increasing speed. 
But grinding was a really promising revolution on 
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account of the very fast speeds with which it would finish 
the work. It came to this, that the equipment of any 
modern shop where cylindrical surfaces had to be dealt 
with must be altered very largely. Instead of consider- 
ing how many lathes were to be put in, the question would 
be how many lathes and grinding machines. 

In closing, he wished to thank those who had dis- 
cussed the paper and to criticise a little the critics. It 
was said he was too general, but he thought his critics 
were too specific. Most of the critics had taken the 
standpoint of a special line, thinking of their own work 
too much. He had tried to avoid that in the paper, and 
it only pointed to the fact that the knowledge of manu- 
facturers was usually not general. They did not visit 
each other’s works enough or exchange ideas enough, or 
open their places freely to those who wished to acquire 
information and see how things were done. How many 
marine engineers thought they could learn anything in a 
cycle factory ? Yet they could. He had never seen a 
shop yet in which he could not learn something. It was 
marvellous how many good things were hidden away in 
very bad shops. He hoped English engineers would 
change their practice somewhat. They were not liberal 
cnough in exchanging ideas, visiting shops, and throwing 
open their methods for the inspection of each other. 
If they would do that it would be to the . general 
good of the whole nation. He now came to the point 
which might satisfy some of the critics; he wished 
to state very briefly how he should classify the standards 
of English engineering. First he should say that Eng- 
lish engineers were advanced in heavy milling, heavy 
planing, fast turning, and as skilled workers in many 
lines like shipbuilding, marine engines, high-speed 
engines, textile machinery, and cycle work. No one 
could excel them in those matters, and no product was 
superior. He thought that was glory enough for one 
country. Coming to the other side, those points which 
were generally understood, but not well advanced, were 
light milling, turret machine work, vertical mills, and 
gear cutting, which was very rapidly developing. Those 
points which were neglected by the majority of shops 
were gauges, chucking or proper boring outfit, grinding, 
tool-room practice and use of small tools, and the 
apprentice question as applied to modern conditions. 
The next point included those things which were rarely 
attended to, such as the analysis of material, good 
shop fittings, and comfort and conveniences for men. 
Those were dealt with in the paper somewhat. There 
were two more points—first, the system of rewarding 


labour and cost-keeping; and, secondly, the social and | 





Kelvin, who acted as President of the International Engineering 
Congress in Glasgow, has been elected an Honorary Life Member 
of the Institution. 

At the end of 1901, the number in all classes on the roll of the 
Institution was 3491, as compared with 3165 at the end of the 


previous year, showing a net gain of 326. During the year there 
were added to the register 426 names ; and the total deductions 
were 100, made up of 36 deceases during 1900—see Report of 1900 

40 resignations, which took effect on 1st January, 1901, and 
24 removals. 

The progress which has been made by the Institution since its 
establishment in its new quarters has been in every way most 
satisfactory and encouraging. At the end of the year 1898, when 
the Institution entered into possession of the new building, the 
number of members of all classes on the roll was 2684, while during 
the succeeding three years the net gains were 238, 243, and 326 
respectively, the total number on the roll being now, as already 
stated, 3491. The membership at the end of 1598 has thus been 
increased by 30 per cent. during the last three years, and, what is 
still more satisfactory, the rate of yearly increase has been an 
augmenting one. 

The accounts for the year ended December 31st, 1901, are now 
submitted to the members, having been duly certified by Mr. 
Robert A. McLean, F.C.A., the auditor appointed by the members 
at the last annual general meeting. 

The total revenue for the year 1901 was £9306 123., while the 
expenditure was £9115 16s. 8d., leaving a balance of revenue over 
expenditure of £190 15s, 4d. 

The work of preparing the sixth report of the Alloys Research 
Committee—dealing mainly with the effect of, annealing and tem- 
pering on the properties of steel—was continued in the laboratories 
of Professor Sir W. C. Roberts-Austen, at the Royal Mint, and at 
the Royal College of Science, until October 31st ; and a full report, 
which is now partly written, is expected to be ready during the 
coming year. One of the numerous appendices to the series of 
reports, namely, that dealing with the ‘‘ Microscopical Examina- 
tion of the Copper-Tin Alloys,” carried out by Mr. William Camp- 
bell, B.Sc., at the Royal College of Science, under Sir William ©. 


Roberts-Austen, was read and discussed at the December meeting | 


of the Institution. 

The second report of the Gas Engine Research Committee was 
read and discussed at the October meeting, and the Institution has 
agreed to provide during the coming year instruments for trials 
with a large experimental gas engine, which Professor Burstall is 


| designing to form part of the power and lighting plant in connec- 


economic conditions as affecting the efficiency of workers. | 





ABSTRACT OF ANNUAL REPORT OF THE COUNCIL FOR 
THE YEAR 1901, 

The Council have the pleasure of presenting to the members the 
following report of the progress and work of the Institution during 
the past year. 

His Majesty the King has conferred the honour of a Knight 
(rand Cross of the Royal Victorian Order on Sir Frederick Abel, 


Bart., K.C.B., that of Knighthood on Mr. Robert Harvey, and | 


that of Companion of the Bath on Lieutenant-Colonel R. E. B. 
Crompton, R.E. 
In recognition of his distinguished services to science, Lord 


tion with the new Birmingham University buildings. The Com- 
mittee has been strengthened by the additions of Mr. Dugald 
Clerk and Mr. Herbert A. Humphrey. 

The experiments at University College, London, on the value of 
the steam jacket were continued during the early part of the year 
with the old apparatus, but were interrupted by the removal of the 
reporter, Professor T. Hudson Beare, to the University of Edin- 
burgh. The apparatus has beenremoved from London to Edinburgh, 
and the reporter is now designing several improvements in the 
valves for the admission and exhaust of the steam into the hot pots 
of the apparatus. As soon as these new valves are made, the 
experiments will be resumed, and it is hoped more satisfactory 
results will be obtained with this new apparatus. 

The series of experiments at King’s College on the compound 
steam-jacketed engine has been completed, and Professor David 8. 
Capper has promised his report early this year. A second series of 
tests with unjacketed cylinders has been commenced, and is being 
carried through at the same speeds and steam pressures as the 
first jacketed series. Direct comparisons can then be made both 
with and without steam jackets. 

It is intended to hold the next summer meeting of the Institution 
in Newcastle-on-Tyne. 

The graduates have held monthly meetings and monthly visits to 
works during the session. The attendance has been satisfactory, 
and each meeting was presided over by a member of Council. 

At the January meeting, Professor J. A. Ewing, F.R.S., 
delivered a lecture on ‘‘The Structure of Metals,” which was 
illustrated by lantern slides, 








The Council have awarded _a tirst prize to Mr. W. H. Tregoning 
for his paper on ‘‘ Tin-plate Manufacture,” which will be published 
in the *‘ Proceedings,” and two second prizes to Messrs. H. H. Johnson 
and A. Marsden for their papers on ‘*Gold Extraction from Free 


Milling Ore,” and ‘‘ Motor Car Transmission Mechanism 
respectively. 
The Council have joined with the Councils of the Institution of 


Civil Engineers, the Iron and Steel Institute, and the Institution 
of Naval Architects in forming a committee, to be called ‘ Thi 
Engineering Standards Committee,” for the purpose of recom- 
mending standard sizes for rolled sections, and other matters. 

The question of standardising pipe flanges, being of great 
importanee at the present time, will be dealt with in a paper tu be 
read before the Institution at an early meeting. 





THE NEW AVONMOUTH DOCK. 


In our impression for January 1st, page 1, we briefly de- 
scribed the new Bristol dock to be constructed at Avonmouth. 
Mr. Squire, engineer to the Bristol Corporation, will fill the 
post of resident engineer ; Sir Benjamin Baker, Sir John Wolfe 
Barry, and Mr. A. C. Hertzig being the consulting engineers. 
Sir John Aird and Co. are the contractors. The first sod 
will be cut early next month by the Prince of Wales. For 
the moment, it will suffice to say that the area of the dock 
works will be about 30 acres, and that some 4000 men will 
find employment for probably four years. 

Much of the excavation will be done by steam diggers, and 
Ruston and Proctor, Limited, of Lincoln, have just turned 
out a number of the most improved and powerful type for use 
in the construction of the dock ; one of these steam navvies 
we illustrate above; with it the Prince of Wales will ‘‘ cut the 
first sod.’’ Over 230 excavating machines have been supplied 
since the firm first constructed one under Dunbar and Rus- 
ton’s patent. 

As will be seen from the accompanying photograph, the 
navvy consists of a platform carrying the boiler and engine, 
on which is arranged a massively built tower, which supports 
a jib somewhat like a crane ; on this jibis centred a swinging 
beam carrying at its lower end a bucket armed with cutting 
teeth, which is dragged forwards and upwards by chains 
actuated by the engine; the teeth are thus forced into the 
opposing bank of earth or broken rock, as the case may be, 
and then drawn to the top, the bucket filling itself as it 
travels. The jib is next swung round to bring the bucket 
over a wagon close by, when the bottom door is opened and 
the contents allowed to fall out. The jib is then swung back 
again and the bucket dropped into position, the door closing 
at the same time, and a new cut iscommenced. With a fair 
face to work at, the bucket, which holds 2} cubic yards, can 
be filled three times in two minutes. 

When working under suitable conditions it is possible to 
fill over 300 or more wagons of stiff soil in ten hours, this 
being equivalent to upwards of 1500 cubic yards per day ; 
and as an instance of the capacity of the steam navvy, on 
one occasion 640 wagons were filled in twelve hours by one 
machine, equal to the extraordinary output of 2500 cubic 
yards, As soon as a wagon is filled it is drawn away, its 
place being taken by an empty one, the output of the 
machine being governed mainly by the rapidity by which it 
can be supplied with wagons. 

About seventy of these navvies were used on the Manches- 
| ter Ship Canal, and for the last twenty-five years nearly 
| every important public work in the kingdom in which a 
| large amount of excavating has been required has been accom: 
| plished largely by this valuable labour-saving appliance. 
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RAILWAY MATTERS. 


Tue Midland Railway Company propose, by their new 
Bill, to spend £44,600 in widening the railway between Ynysyglinon 
and Glais new station, 


On Tuesday the Metropolitan District Railway Bill 
came before the Examiner among other unopposed private Bills, 
and the Standing Orders of the House of Commons were found to 
have been complied with. 


Tue tramways difficulty at Barrow has at length been 
settled. A committee of the Corporation has come to terms with 
the British Electric Traction Company. This company has secured 
a twenty-six years’ lease of the undertaking. 


Ir is reported that in the station at Irkutsk, on the 
Siberian Railroad, a notice is posted that passengers who wish to 
continue the journey eastward over the Chinese Eastern Railroad 
must sign an agreement that they wiil not hold the railroad 
company responsible for any accidents on the journey from which 
they may chance to suffer. 


Tur Constantinople correspondent of the Times 
reports that from El Mezarib, 63 miles south of Damascus, the 
Damascus-Mecea Railway line has been completed for another 25 
miles southwards, including the laying of the permanent way. The 
earthworks for a further distance of nearly 40 miles are also 
inished, and the rails will be laid on that portion of line without 
delay. The earthworks of the line thus far have been made 
entirely by troops. 

THE total output of the eight locomotive building yards 
in the United States for the year 1901 was 3384. This is 231, or 
7-3 per cent., more than in 1900, and is the largest output for any 
one year. It is especially interesting, because the two previous 
years were also record-breakers, and the new record was made 
with one works closed for some six months. Of the 3384 locomo- 
tives built last year 337, or not quite 10 per cent., were for export ; 
825 were compounds. 

THE manufacture of locomotives in Austria is carried 
on in five establishments employing in all 5200 hands, as follows :— 
'The machine factory at Florisdorf with 1300 hands, the works of 
the State Railways Company at Vienna employing the same num- 
ber of men, the locomotive manufactory at Wienerneustadt with 
1400 hands, and the Bohemian-Moravian locomotive manufactory 
at Prague with 800 hands. The total yearly capacity of these tive 
establishments is about 400 locomotives. 


THE Chicago electric railways, which are now the 
source of so much trouble, due to failure to properly accommodate 
their trattic, have been investigated by Mr. Ellicott, the City 
Electrician, who reports that waste of power and _ insufficient 
terminal facilities are the main points for criticism. The waste of 
power is estimated at 33 per cent., due to an insufticient return 
cirenit composed of badly bonded rails, and it is stated that with 
a better return system the companies could both save money and 
furnish better service. 

Tae New York underground rapid transit railway is 
now under construction for a length of 21 miles on Manhattan 
Island. At present about one-fourth of the work has been com- 
pleted. By the summer of 1903 most of the line will be ready for 
operation. In round figures, the 21 miles of railway now under 
construction will cost £7,000,000. The work of construction 
involves the excavation of nearly 3,000,000 cubic yards of earth and 
rock, and the placing in this excavation in structural form some 
73,090 tons of iron and steelwork and over 500,000 cubic yards of 
masonry. 


A NEw railway sleeper has been introduced in the 
United States to take the place of the home-grown oak “tie.” 
‘The new sleeper—of Mora wood—comes from British Guiana. The 
Pennsylvania Railroad Company has taken the initiative, reports 
just to hand stating that the directors of that company have placed 
an order for several consignments of Mora wood sleepers to be used 
on their roads. Mora wood is a dark-coloured hardwood of great 
strength and durability, and is said to last as a sleeper fifty years, 
as compared with the ten years’ life of the oak sleeper it threatens 
to supersede. 


A PARLIAMENTARY return issued recently shows the 
number of tramway undertakings in the United Kingdom at the 
end of June last to have been 213, and the total length of tramways 
op2n for traffic 1305 miles, of which 686 miles was of double lines 
and 619 of single. The total expenditure on capital account is 
given as £26,799,023, and the capital expenditure on lines and 
works open for trafic £18,900,199. Of these undertakings 99, 
having a total mileage of 689, belonged to local authorities ; and 
the remaining 114, the property of other owners, represented a 
length of 615 miles. 


A Buivr-Book has been issued giving returns of the 
accidents and casualties reported to the Board of Trade by the 
railway companies of the United Kingdom during the nine months 
ending on the 30th September last. Accidents to trains, rolling 
stock, permanent way, &c., caused the deaths of eight persons and 
injury to 383 persons. In the corresponding period of 1900 the 
number of deaths was 38, and 890 persons were injured. The 
personal accidents of all kinds during the nine months of last year 
were responsible for 898 persons being killed and 13,181 injured. 
in the course of public traffic 821 were killed and 4808 injured. 


TE total number of passengers carried on tramways 
in the United Kingdom during the year ended June 30th last was 
1,198,226,758, the number of horses employed 34,422, the number 
£ locomotive engines 527, and the number of cars 7184; while the 
gross receipts amounted to £5,961,062, and the working expenses 


to £4,525,179, leaving net receipts £1,435,883. Compared with the | 


totals for the previous twelve months the figures show increases of 
128 miles in the length of line opened for traffic, 774 in the number 
of cars, nearly 133 millions in the number of passengers, and £65,606 
in the net receipts; but there were reductions of 3059 in the 
number of horses, and 31 in the numbers of locomotive engines 
employed. 


THE necessity of an alternative and more direct line 
between Naples and Rome has recently been felt. A line from 
Gaeta to Terracina, a distance of less than 20 miles, is all that is 
required, there being already a line from Rome to Terracina, and 
another from Gaeta to Naples. The distance from Rome to 
Naples as the crow flies is about 115 miles, and the length of the 
present line is 150. Asa direct line *’4 Gaeta would be nearly 
straight, the saving in distance would be about 30 miles, and the 
stoppages would be far less frequent than by the present route. 
Naples would thus be brought within three hours of Rome, 
whereas by the quickest trains now it takes nearly five hours to 
cover the distance. 


Ox some English papers having asserted that the 
French Northern Railway Company was about te put on an extra 
fast train between Paris and Calais, a distance of 300 kiloms. 
(186 miles), to be run over in three hours, the Matin sent a repre- 
sentative to the Administration, which replied that no such service 
had been arranged ; and the same journal observed that a speed 
of 100 kiloms, (62 miles) per hour was at present only accornplished 
exceptionally. Thereupon a group of Nord engine-drivers wrote 
to the editor that eekiat 115 to 120 kiloms. (mean 72 miles) are 
obtained for several hours together by all the fast and express 
trains between Paris and Survilliers, and also between Gannes and 
Amiens, distances of 40 and 29kiloms. (24 and 18 miles respectively), 
while train No. 67 Bis accomplishes the run between Paris and 
Calais in three hours and five minutes. . 








NOTES AND MEMORANDA. 


Tuer Automobile Club of America has 353 members, who 
own 380 motor cars and have ninety-one more on order, 


THE total output of petroleum in Burma last year was 
close on 37 million gallons, valued at a little over 214 lakhs of 
rupees. 

A NEW service of steamers between Quebec and Man- 
chester has been arranged in conjunction with the Great Northern 
Railway of Canada, and will begin as soon as the St. Lawrence is 
open. 

In view of the date appointed for the Coronation of 
their Majesties, the day Board of Education examinations, South 
Kensington, fixed to be held during the week ending 28th June 
next, will be held during the week ending 5th July. 

THERE is said to exist a belt of very rich auriferous 
deposits in Lapland within the Arctic Circle, with which even the 
mines of Alaska are connected. The results of analyses of several 
samples have shown yields verging on the incredible. 

In Mexico, where peculiar conditions of climate and 
fuel are met, one user ofan oil engine has secured the best ignition 
result by using a steel point on the movable electrode, and on the 
insulated electrode a point made of 75 per cent. silver and 25 per 
cent. copper. 

Tue specific heat of brick was given by Rankin as 
about 0-2. This figure has recently been closely verified in an 
experiment carried out at the Worcester (U.S.A.) Polytechnic 
Institute. In this experiment the specific heat was found to be 
0-23 for the range of temperature 1183—1283 deg. Cent. 


In the largest and most powerful gas engine central 
station at present in the world, nine engines give altogether, with 
blast furnace gas, 5400 horse-power. Six of the engines are operating 
blowing cylinders for the blast furnaces, and three are used for 
producing electrie light. They are at work at Differdingen, in 

uxembourg. 


AccorpING to the monthly shipbuilding returns of the 
United States Commissioner of Navigation there were 74 vessels, 
of 22,796 tons gross, built in the United States last month, of 
which 37, of 9847 tons gross, were wooden sailing ships; 29, of 
2422 tons gross, wooden steamers ; 1, of 1651 tons gross, a steel 
sailing ship ; and 7, of 8876 tons gross, steel steamers. 


An idea of the benefits conferred upon the traders of | 


Lancashire by the Manchester Ship Canal may be obtained from 
the fact that since its opening some very considerable reductions 
in rates have taken place, the Mersey Docks and Harbour Board 
having put down their rates on various articles as much as 40 per 
cent., and there has also been a reduction of 40 per cent. on the 
Irish rates, &c. 

An American electrical paper suggests that an agree- 


ment should be entered into by America and this country with | 


regard to the adoption of the metric system. It appears that a 
large and representative committee appointed by the Franklin 
Institute has decided in favour of the metric system, and_ it is sur- 
mised that the American Congress will follow the lead of industrial 
opinion in America. 


THE Stearns compound steam engine for light motor 
cars is of the vertical type. Both cylinders have piston valves, and 
centrally between these is a third piston valve, which serves as a 
steam distributor to the high-pressure valve for either direction of 
rotation of the engine, and also enables high-pressure steam to 
enter both the high-pressure and low-pressure valve chambers 
when extra power is required. The chamber in which the dis- 
tributing valve moves forms the receiver for compound working. 


AN important discovery of coal has been made by the 
Sydney Harbour Colliery Companies. After boring 2880ft. into 
the earth, the miners struck a good seam of coal, 6ft. thick, at the 
depth stated. The works are at Balmain, and the mines areunder 
Sydney Harbour, the concession covering 10,167 acres. Work was 
commenced immediately for opening up the seam for the purpose 
of ascertaining its thickness and quality. When about 3ft. had 
been taken off, small, hard shale was met with, and then another 
bed of coal of similar quality. 

Ir is stated that the specitic gravity first rises and 
then falls as the percentage of aluminium increases. The maxi- 
mum strength for soft alloys was obtained with 3-4 per cent. 
aluminium, and for hard alloys with 1-4 percent. aluminium. For 
brass, the elasticity decreases with the increase of aluminium, and 
is extremely low with 2 per cent. of the latter. Silicon increas2s 
the specific gravity, and reduces the elasticity. Iron, in the pro- 
portion in which it was present in the alloys, was not observed to 
sensibly influence the physical characteristics. 


Ar the annual meeting at Northwich of the Cheshire 
Electric Light Company a dividend of 44 per cent. was declared. 
Major Saner said that this may be regarded as a pioneer company 
of the kingdom, being the first to dispense with steam. It 
generates with Mond gas, and has entirely banished smoke, a fact 
which he recommended to the study of local authorities. The 
chairman, Mr. Thomas Ward, remarked that the total expenses 
worked out at 2-62d. per unit, which was much lower than the 
corresponding figure of any other English company. 


Mvucu of the trouble and expense involved by motor 
car owners on account of tires can be obviated by using on the 
driving wheels solid rubber, and on the steering wheels pneumatic 
tires This combination obviously does not provide quite the same 
ease of running which is derived from the use of pneumatics all 
round, but results in great economy of tires and is highly efficient. 
It is found by long experiment that steering is rendered much more 
easy when the front wheels are provided with air-intlated tires than 
when solid rubber is used. There is a strong tendency to provide 


| pneumatic tires with an abnormal thickness of rubber and fabric, 


thereby sacrificing resiliency. 

CompaRATIVE trials of the working of an internal com- 
bustion engine with petrol and alcohol were recently described in a 
French paper devoted to the motor car. The engine was of the 
single vertical cylinder water-cooled type, and with electric ignition. 
The cylinder was 96 mm. bore by 100 mm. stroke, normal speed 
1000 revolutions per minute. ‘The petrol used had a specific 
gravity of 0-68, and the alcohol was ordinary commercial alcohol 
of 88 to 90 per cent. purity. The horse-power was taken with a 
Prony brake. The average of the result gave 4-12 brake horse- 
power with petrol, and 3-89 brake horse-power with alcohol. 
With petrol 351 gr. per brake horse-power hour were consumed, 
and with alcohol 691 gr. per brake horse-power hour. This is 
equivalent to 3861 calories absorbed with petrol, and 3904 calories 
with alcohol per brake horse-power hour, 


A VARIABLE speed gear of the expanding belt pulley 
type has been devised by M. R. de Montais. On each pulley 
shaft are two sliding bosses, with a fixed boss between them. 
To the sliding bosses are pivoted the inner ends of levers whose 
outer extremities are pivoted to the plates which form the pulley 
rim, and which are interlaced by a system of levers. On the fixed 
central boss are pivoted short arms, which are also pivoted to the 
main pulley arms at the centre of their length. Spiral springs are 
mounted on the pulley shafts, so that they press upon the sliding 
bosses, and tend always to expand the pulleys by forcing together 
the sliding bosses. By means of a system of levers, the sliding 
bosses of one of the pulleys are under control, and the diameter 
of this pulley can be varied at will. As one pulley expands the 
other contracts, due to the increased belt tension, 


———. 


MISCELLANEA. 


Fire occurred at the winding-house of the New South 
Griffin pit last week, Lancaster and Co, The fan engine was 
saved, 

THE Government telephone system in London wag 
opened on Monday last at the Central Exchange in Carter-lane, 
There was no formal ceremony. 

Tue City Council of Coventry is about to change the 
town’s electric lighting system from single-phase to two-phase 
currents, This will involve an expenditure of over £20,000. 


WE have received a copy of the special annual issue of 
the Surveyor and Municipal and County Engineer, which contains x 
comprehensive forecast of municipal works projected for 1902, 

At the West Elliot Colliery, New Tredegar, this week, 
one of the steel girders became loose, causing coal and trams to be 
precipitated to the bottom of pit, blocking work for some little 
time. 


Ir the New Zealand Government decides to obtain al] 
the coal it requires from the new State mine at Westport, it will 
mean that 50,000 tons less coal per annum will be shipped from 
Greymouth. 


THE improvement of London Bridge is to cost £95,484, 
Devonshire granite is to be used for the widening and Yorkshire 
| stone for the footpaths. The contractors are Pettrick Brothers, 
| of Plymouth. 


THE battleship Russell on Saturday arrived at the Nore 
from the works of the Palmer's Shipbuilding Company of Jarrow, 
She is to proceed to Chatham Dockyard, where she will be com. 
pleted for commission, 

WE understand that the Castner-Kellner Alkali Com. 
vany, of Runcorn, near Leeds, has placed a contract with the 

-ower-Gas Corporation for an extensive installation of Mond gas, 
with ammonia recovery plant. 

A syNnbDIcaTE has been formed to work the coal deposits 
recently discovered near Matgrawa, New Zealand. Two hundred 
acres have been leased, and an effort is being made to secure a 
boring rod from the Government. 


Tue death occurred last Sunday, suddenly, of Mr, 
| Christopher Parnaby, manager of the Consett Iron Company's 
steel, rolling, and angle mills.. ‘he deceased was 57 years of age 
and had been in the employment of these works since a mere hoy, 


THE Postmaster-General has consented to receive a 
deputation from Glasgow with respect to the proposed unde: 
ground telegraph cable between London and Glasgow. March tith 
has been fixed for the reception of the deputation, which will he 
supported by several members of Parliament. 








Tue eighth annual supper and reunion of past drauglits. 
men of Maudslay, Sons and Field, Limited, will take place on 
Saturday, March 8th next, at the Dover Castle Hotel, Westminster 
Bridge-road, S.E. at 7 p.m. sharp. All particulars to be had from 
Robt. H. H. Porter, 24, McKerrell-road, Hanover Park, Peckham, 
S.E 

Tue block system is now in use on over 25,000 miles 
of railroad in America. Ten years ago only about one-tenth this 
number of miles of railroad was worked in this manner. Now, 
over fifty roads have adopted the system for at least a short length 
of line, and twenty-seven of them have it in use on over 100 mile 
each, 

Tar new London Board School in Fulham Palace-road 
is being artificially lighted by acetylene gas. We learn that a 
portion of the building so illuminated has already been handed 
over for use, and the installation has proved successful. The 
Thorn Hoddle Acetylene Company has supplied the generators and 
purifiers, 


Tue second of the submarine boat flotilla under con. 
struction for the Admiralty has been launched from the yard of 
Vickers, Sons and Maxim, at Barrow. The new boat is of similar 
| dimensions to that already launched, but has one or two alteri 
| tions in its construction, made necessary by defects discovered in 
| No. 1 boat. 


AFTER more than four years of boring, during which 
great difficulties have been encountered and overcome, the engi 
neers commissioned by the Knutsford Light and Water Company 
have at last come upon a supply of water. A depth of nearly 
1800ft. has been reached, and the work of boring has cost more 
than £6000. 

At a meeting of the Bristol Docks Committee on 
Monday the tender of Sir John Aird and Sons was accepted for the 
constructional works of the new ocean dock at Avonmouth. ‘The 
total cost of the dock is estimated at close upon £2,000,000. The 
amount of the tender of Sir John Aird’s firm will not be publishet 
until the contract is signed. 


A sTBAM omnibus, the first vehicle of its kind intro- 
duced into Ireland, has been procured by the Belfast and Northern 
Counties Railway Company to supersede horse buses which have 
been plying for many years between Whitéabbey and Greenisland 
railway stations and various districts along the Shore-road. It is 
| of the Thornycroft pattern. 


Apvices from Jibultil state that the Abyssinian tele- 
phone lines are being laid very rapidly, but it has been found 
necessary, on account of the superstitious views that prevail, to 
enact the penalty of losing the right arm for cutting a wire. The 
lines are now being laid for connecting the capital with the Italian 
colony of Erythrea, the Negus supplying the apparatus and Italy 
the wires. 

Ir had been asserted that the prize diplomas, or 
certificates, of the late Paris Exhibition, would not all be sent off 
before the end of the present year ; but, thanks to the diligence 
of M. Girard and his colleagues, states Le Figaro, the last was 
despatched long before the end of January. On the other hand, 
scarcely one-third of the Chaplain medals have been struck, 
although 15,000 out of 30,000 commemorative plaquettes by Roty 
are already in the possession of their recipients, 


Last Saturday evening, the 22nd inst., the staff of 
Yarrow and Co., Limited, entertained to dinner their colleague 
Mr. A. W. Nesbitt and his son, Sergeant E, A. Nesbitt of Paget's 
Horse, on the latter’s return from active service in South Africa, 
where he had been engaged in some sharp fighting. Mr. E. C. 
Peck presided, and during the evening Mr. F. W. Crohn presented 
on behalf of those present a silver-mounted cane, suitably en- 
graved, to Sergeant Nesbitt, as a memento of this interesting 
occasion. 


One of the pioneers of the electric telegraph in 
England—Mr. Henry Eaton—passed away recently at Tulse Hill, 
in his seventy-third year. Mr. Eaton-began his career in the 
service of the Electric and International Telegraph Company. In 
1867 Mr. Eaton was selected to go to Mauritius. After three 

ears’ absence he returned to England, and was at once re-engaged 
es his old company. He took charge of the wires of the various 
companies purchased by the Government, and concentrated them 
at the central station of the Electric and International Company in 
Telegraph-street. After the completion of the transfer he was 
appointed superintendent engineer of the Metropolitan district of 
the Post-office telegraphs, and continued in that position until he 
attained the retiring age of sixty-five, 
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TO CORRESPONDENTS. 


&@ 3 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

&@ All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 





not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 
4 Wecannot undertake to return drawings or manuscripts ; we must, 


therefore, request correspondents to keep copies. 


REPLIES. 


A. C. T. (Midcalder).—The valve gear is the invention of Mr. J. T. 
Marshall, 17, Francis-street, Leeds. 

J. P. (Hertford).—The book referred to is published by Macmillans, and 
costs 2s, You will find full particulars of it on page 32 of our issue of 
January 10th, when it was shortly reviewed. 

J. H. (Brighouse).—(1) The copy you want can be obtained at this office. 
@ 2) The velocity depends upon se veral factors. See D. K. Clark’ 8 

‘Manual for Engineers,” section ‘‘ Flow of Air and other Gases, 
pages 891, 892, fourth edition. 

A. M. (Sheffield).—We have not the remotest notion how many jin. rivets 
are used annually in the United Kingdom in the manufacture of steam 
boilers. 
many he uses. It would take weeks to write to them all. 

Pixc Pone (Blackburn).—J. H. is quite right, surface tension causes the 
water to rise all round the edge. Get asmall piece of glass tube from 
the chemist and hold it upright in a glass of water. You will see the 
water in the tube rise above the level of the water outside. 

W. D. (Leeds).—We have no reason to think that any syndicate is being 
formed, or that there is any attempt whatever being made to mislead 
the public. The entire episode appears to be the result of the utter- 
ances of a sanguine inventor, which have led away non-technical 
newspaper correspondents. 

’. O. (Suffolk).—We do not like your boiler, and we are certain it will 
not give you satisfaction. None of these little coke-fired boilers ever 
do. It is practically impossible to keep steam steadily with them, the 
tire is so small. 
riveted, with ,,in. rivets, pitch }Zin., will do. The ends should be at 
least jin. thick, brass tubes full yin. thick, fire-box same thickness as 
shell. It is next to impossible to make a satisfactory job of sucha 
boiler, and you will probably have a bad accident with it before you 
are done. 


= 
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Tue InstiruTe or Marine EnGrIngers.—Monday, March 3rd, at 8 p.m. 


Lecture (Part I.) on ‘Microscopic Structure of Metals,” by Mr. J. T. 
Milton. 
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square. Paper, ‘‘ Localisation ; with Demonstration of a Simple Direct | 


Reading Apparatus,” by Dr. Barry Blacker. 
CoLp STORAGE AND ICE ASSOCIATION. 

Institution of Mechanical Engineers. 

Factory at Knutsford,” by the Hon. 

GrOLOGISTS) ASSOCIATION, LONDON. 
at University College, Gower-street, 
White Chalk of the English Coast 
Rowe, F.G.S. 

Socrety oF ENGINEERS.—Monday, 
Royal United Service Institution, Whitehall. Paper, *‘ British 
American Patent Law Practice and Engineering Invention,” by Mr. 
Benjamin H. Thwaite, Assoc. M. Inst. C.E. 

Dupin SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Thursday, March 6th, at 7.30 p.m., at the Royal College of Science, 
Stephen's-green. Paper, ‘‘ Notes on Irish Water Power and its Electrical 
Development,” by W. Tatlow, M.A., B.E., Associate Member. Adjourned 
discussion. 

THE 
8 p.m. 


Wednesday, March 5th, at the 
Paper, ‘The Cold Stores and Ice 
Alan de Tatton Egerton. 

Friday, March 7th, at 8 p.m., 
W.C. Paper, “The Zones of the 
-I1I.: Devonshire,” by Dr. A. W. 


March 3rd, at 7.30 p.m., at the 


InsTITUTION OF CiviL ENGINgERS.—Tuesday, March 4th, at 
Ordinary meeting. Paper to be discussed, “ Electrical Traction 
on Railways,” by W. M. Mordey and Bernard M. Jenkin, M. Inst. C.E. 
—Wednesday, March 5th, at 2.30 p.m. Students’ visit to the works of 
the Vauxhall Bridge. 

Soctrty or Arts.—Monday, March 3rd, at § p.m. Cantor Lectures. 
First Lecture on ‘‘ Photography Applied to Illustration and Printing,” 
by J. D. Geddes, F.R.P.S.—Tuesday, March 4th, at 8 p.m. Applied Art 


Section. Paper, ‘Structural Colour Decoration of the Interior of Public 
Buildings,” by Gerald C. Horsley.—Wednesday, March 5th, at 8 p.m. 


Ordinary meeting. Paper, ‘ Sound Signals,” by E. Price Edwards. 

Roya InstiruTion OF Great Britarn.—Friday, March 7th, at 9 p.m. 
Discourse on “ Radio-active Bodies,” by Prof. H. Becquerel.—Afternoon 
Lectures at 3 p.m.: Tuesday, March 4th, ‘‘The Temperature of the 
Atmosphere: Its Changes and their Causes,” by William Napier Shaw ; 
Thursday, March 6th, ‘‘ Scotland’s Contribution to the Empire,” by Sir 
Henry Craik ; Saturday, March 8th, ‘‘ Some Electrical Developments,” 
by the Right Hon. Lord Rayleigh. 
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THE DEVELOPMENT OF THE UNITED STATES NAVY. 
THE total amount of the Navy Estimates of Great 
Britain for 1902-3 is £31,255,500. The proposed 


appropriation for the navy of the United States for the 


ensuing financial year is £25,000,000. Seeing that | 


the personnel of the American navy is comparatively 
small, the enormous appropriation we have named 
implies a corresponding expenditure on the con- 
struction of ships. We have received from Rear- 
Admiral Melville a copy of an article of weighty 
import, which he has written, and published in the 
pages of the Philadelphia Record, on “ Naval De- 
velopment during the Next Decade.” Admiral 
Melville is chief of the Bureau of Steam Engineer- 
ing at Washington. His position is akin to that 
worthily held by Sir John Durston in this country ; 
but he has a much freer hand. His position is more 
influential, because there is nothing quite like our 
own Board of Admiralty at Washington. What 
Admiral Melville has to say is, at this juncture, 
when our own Navy Estimates are being discussed, 
of supreme importance. He anticipates; he sug- 
gests ; he prophesies. But his anticipations may be 
regarded as certainties ; his suggestions are the em- 
bodiment of accepted intentions; his prophecies 
are those of one who knows. Very remarkable is 
the picture which he draws of the naval policy of 
the United States. After referring to the immense 
wealth of his country, which has “forced the 
United States into the position of a World Power,” 

he goes on to explain that it is not only the right | 


You might write to every boilermaker and ask each one how | 


If you use good soft steel, plates ,,in. thick, double | 


| stances may be too strong for him. 


of the United States to extend its trade, but its duty 
to prevent foreign markets from being unjustly 
taken away. The following passage is so admirable 
that we reproduce it with pleasure. It defines to 
perfection the part which great nations like this 
and the United States should play :—‘ It should 
ever be kept in mind that those countries which are 
rich in natural resources, but wherein there is no 
martial spirit, are always the objects of attack and con- 
quest. It is as essential to be in readiness to restrain 
by military and naval forces the foes that are beyond 
the boundaries of a country as it is to effectively 
control, by a local police, the turbulent within a 
community. In this age of strenuous life and action 
war can only be averted by those nations which are 
in condition to resist aggression. The best guarantee 
for peace is military strength and preparedness. 
|Our environments are such that no nation would 
| dare to attack us, except from the sea, and therefore 
|the navy must constitute the first line of defence 
from afoe. We don’t require a navy great enough 
|to attack the coast of any Continental Power, but 
we do require a fleet of battleships that could 
|quickly prevent an enemy reaching our shores. 
| Since the navy should be too large rather than too 
small, it should be regarded as a weapon rather than 
a shield ; for the exigency might arise when it would 
be necessary to seek the enemy’s shores. If main- 
tained to a strength sufficient to be used only as a 
shield, it would not be long before the navy might 
be compelled to retreat from its position off shore, 
and seek the shelter of the harbour batteries.” 

The martial spirit of the people of the United 
States is manifesting itself vigorously. Admiral 
Melville directs attention in stirring phrases to the 
interest taken by the community in naval matters. 
|The strongest force arrayed in favour of naval 
development is the Press. The fact that all political 
| parties worth the name at the other side of the 
Atlantic think as one man on this point is one which 
we in this country will do well to take to heart. 
Few people in Great Britain have realised the depth 
of American national feeling, or the magnitude of 
the patriotic desire to possess a powerful navy. 
| Admiral Melville obviously would moderate these 
| desires; but we can easily imagine that circum- 
If the people 
| of the United States are continuously determined— 
and at this moment they are determined—that they 
will have fleets which shall be able to cope with the 
mightiest naval powers of the Old World, not singly; 
but in groups the results of alliances, they will pro- 
vide those fleets. In the near future Europe will 
have to recognise the intrusion of an enormous 
naval Power. It is impossible that what Admiral 
Melville describes as going on can go on with any 
other result. “The several thousand daily papers 
and the hundreds of magazines and periodicals are 
almost a unit in urging the Congress to give more 
men and more ships to the service.” He goes on 
to point out that the whole Labour party is at one 
on the subject, and as a result the Congress of the 
United States receives, we are told, hundreds of 
|earnest and powerful petitions urging the construc- 
‘tion of warships at the navy yards. At least ten 
shipbuilding firms in the United States can build 
| battleships and armoured cruisers, and so energetic 
are certain of these firms that they have a literary 
bureau for creating public interest in warship con- 
struction. Over fifty firms can build gunboats, and 
| hundreds can manufacture naval stores and supplies. 
All these firms have a selfish, if not a patriotic 
interest in the enlargement of the fleet; and in the 
past these forces have been quite powerful factors 
in helping to secure more war vessels. 

Turning now from the consideration of the naval 
aspirations of the United States, let us see what 
Admiral Melville has to say as to the way in which 
these aspirations can best be realised. He tells us 
that progressive development will not only be made 
in building more ships, but in making each ship 
more formidable. Perhaps the most interesting 
statement which he makes in this connection is that 
ships will, in the future, be built much more quickly 
than they have been built in the past. Up to the 
present five years have been required to complete 
a warship in America. That time must be 
shortened; and he tells the world very plainly that 
'if private yards cannot do this, it may very well be 
that Government shipyards will be established. As 
to armament, he holds that the 12in. gun 
must go. Nothing was effected by it at the battle 
of Santiago. All that the 12in. gun can do 
can be done as well with the much _ handier, 
lighter, and cheaper 10in. gun. Admiral Melville 
has something very important to say concerning the 
effect of the impact of projectiles on armoured ships. 
He holds that this will be very serious. To penetra- 
‘tion he attaches little importance. The impact of 
several good-sized shell upon the armour protecting 
the machinery compartments will, he tells us, 
undoubtedly put out of use some important 

















auxiliaries. It will not be necessary for the shell to 
explode within the vessel to put the warship out of 
action, for the shock transmitted by the projectile 
striking the armour will cause some machine of 
importance to the fighting efficiency of the vessel to 
be seriously impaired. Similar opinions are held in 
this country, but they are not so openly expressed. 
But this is not all. It is extremely probable that 
the hull will suffer great structural damage from 
shock. Rivets will be sheared, angles broken. 
Indeed, he does not hesitate to say that a ship may 
be sunk although not one projectile has penetrated. 
‘The naval engineer of the present day will find his 
chief concern in the indirect rather than the direct 
damage inflicted by modern ordnance pounding the 
armour of a battleship.” 

Tt will be well, we think, that the people of this 
country shall take due cognisance of the facts set 
forth by Admiral Melville. It is impossible for this 
nation to regard without some sense of a possible 
risk to be incurred in the future, the advent of 
another great naval Power. We have for our con- 
sideration not the interested advocacy of the party 
politician, the shipbuilder, the armour-plate maker, 
or the engineer, but the throbbing, earnest desire of 
a great nation to possess a fleet which will render 
its influence powerful in deliberations with its peers. 
We, on our part, must take the lesson to heart. 
This is not the time to hold our hands. We may 
well tolerate another naval Power equal to our own, 
an English-speaking people, one with us in blood. 
But no kinship, no friendship, must be suffered to 
blind us to the ever present, ever cogent truth that 
Great Britain can never under any circumstances 
permit any other nation to excel her in that sea 
power on which she depends for her existence. 
Quoting once more from an American authority, we 
say, ‘ It is for inventive science to furnish the inert 
material, for the nation to endow it with vitality in 
providing the men behind the guns.” 

THE NAVAL ESTIMATES. 

THE discussion of the Naval Estimates is usually 
more interesting, if not more informing, than the 
estimates themselves, and this year’s is no excep- 
tion to the rule. We cannot, however, record a 
conviction that those members of Parliament in- 
terested in the Service seem to have any very real 
grasp of the subject. They know something, but 
with advantage to the country they might learn 
more. We do not propose to submit the debate 
to any special criticism—our policy hardly lies in 
that direction ; but, in the interest of fair play, we 
hold that various false impressions detrimental to 
contractors should be removed. The contractor is 
a very favourite scapegoat for Admiralty failures, 
and he must by now be so used to it that there is 
little sting for him in it. But since the British 
Admiralty is neither his best market nor his only 
one, it can hardly improve his business, and the 
pretty remarks of Mr. Arnold-Forster upon the 
‘patriotism of contractors in buckling to”’ seems a 
little beside the point. ‘ The difficulty with regard 
to armour has now been got over,” said Mr. Arnold- 
Forster, ‘“‘owing to the patriotic exertions of 
our great armour makers.’ Now this indirectly 
repeats the favourite old excuse that shipbuilding 
delays were due to delays in armour delivery. Urged 
by the Admiralty and an appeal to their patriotism, 
the armour makers have tried to do better. That is 
how the public generally will take the matter; it is 
how it is taken in foreign markets. The inference 
is altogether wrong. Rarely, if ever, has the delayed 
completion of a ship been due to non-delivery of 
armour. When a ship has had to wait for it, the 
cause has been in a delay in giving the order. In 
nine cases out of ten the armour plates have been 
delivered and lain idle in the dockyards, the ship not 
being ready for the plates. It was so with the 
Formidable, it was so with the London, it is so at 
this moment with the Kent—three conspicuously 
delayed ships at Portsmouth. The armour waiting 
for the ship is not quite the same thing as the ship 
waiting for the armour. The complained-of delays 
have been due to quite ot in- 
efficient organisation in our dockyards ; to the lack of 
sufficient supervision ; to the out-of-date machinery- 
in fine, to what is summed up in that favourite 
proverb in the naval ports, ‘‘ Bill don’t do no work 
now—'e’s got a dockyard job.” It is Bill, not the 
ms anufacturer, who has been to blame, and the cause 
of the improvement, such as it is, that Mr. Arnold- 
Forster dilated on is that Bill is now more looked 
after. Till quite recently, out of every four men 
one more or less skulked and left his mates to bear 
the blame. Under the new régime and improved 
supervision these skulkers have been made to work 
or go. Since, however, a plain statement of this kind 
would condemn previous administrative organisation, 
a scapegoat was handier. The manufacturer, as 
ever, Was very handy. 





In the discussion that followed Sir_Charles Dilke 
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ane well to the front. 


each propose tolay down more new battleships than | 


we do. As to the United States nothing seems to 
have been known. We have done something on 


another page to supply the deficiency. Other 
speakers—always excepting Mr. Allan—were con- 


tent to generalise vaguely, very vaguely at times. 
Mr. Lucas, for instance, rose bubbling with optimism, 
bent on contradicting the idea that our ships are 
slow in building. To prove it he quoted the 
Formidable’s record — nearly four years— and 
then compared it with the French Republique 
that, he said, took five years. As the Republique 
was only laid down a little while ago, some con- 
fusion of ideas must prevail. As a_ matter 
of fact, this reproach of slow building does not 
apply to any modern French ship unless it be the 


Henri IV., which was laid down so long ago as 
July, 1897, and is yet unfinished. She will nearly 


touch the five years, and for a 9000-ton ship this 
period is absurd. But it is altogether abnormal. 
Normally French ships suffer less from delays than 
ours do, and no object is served by pretending the 
reverse. The Henri IV.’s delay also to be 
explained very logically. She is built with an under- 
water protection against torpedoes; this protection, 
like most protection, rests on a theory; the con- 
struction of the ship was delayed while the theory 
was experimentally tested. Our delays are not of 
that order. Mr. Lucas, by the way, emphasised a 
very curious sentiment that obtains in this country ; 
in brief it was— copy Germany.” Why we, who 
taught Germany to build ships and whom Germany 
now tends to copy in construction, should go there 
for instruction is not very clear. Still, there is the 
popular idea. Mr. Lucas got his figures mixed, and 
in stating that this pattern nation put 8-2 guns in 
its cruisers, and was now going to put 9°4’s, reversed 
the actual facts; but this does not affect the main 
contention of those well-meaning souls of whom he 
is so typical in raising that “‘ Copy Germany ” ery. 
We confess that we do not like to hear it. 

Mr. Allan’s speech was a curious contribution. 
He divided his attack into two sections, one against 
our “ fair-weather ships,” the other against the 
water-tube boiler. Now, upon the first section, there 
was a good deal in what Mr. Allan said, and he 
touched upon an important matter that has certainly 
not received sufficient attention. He attacked, 
with fair precision, the design of our ships and their 
relatively light gun power. One may well wonder 
why the Royal Sovereigns, if able to carry all guns 
in casemates now, were ever constructed with only 
four of their ten 6in. guns in casemates. The omission 
and the blame of it lies with a past Admiralty ; 
still—there is the matter. Again, one may ask why, 
when the Board ordered the Majestic to be designed, 
they decided that only two 6in. guns should bear on 
the axial line. In newer ships four do so. But the 
advantages of a good arc of fire are no greater now 
than ten years ago. Then, too, if the Centurion 
and Eclipse classes can carry 6in. guns where 4°7's 
only were put, why were they not built with those 


is 





6in. guns? Why, too, was the Powerful given but 
twelve 6in.guns, when she is now deemed able to 


carry four more ? 

The substitution of bare charges for the heavy 
old brass cases might be advanced in part; but the 
guns of all these ships take brass cartridge cases, so 
no weight is saved here. It may—and we hope it 
does—indicate a determination to avoid in future 
ships and abolish in those existing the enormous 
deadweight of useless stores. It may, on the other 
hand, indicate an intention to reduce the coal supply 
to cover the extra weight in guns, armour, and 
ammunition, which, in the Centurion class especially, 
will be a very heavy item. How much coal an ideal 
ship should carry no one can say definitely ; but, in 
view of the successful trials of the Temperley-Miller 
coaling-at-sea apparatus, we do think it may be 
taken that the supreme importance of a large coal 
supply has been reduced, at any rate, in the case of 
battleships. It will be for Mr. Watts to see to it in 
the future that no British ship shall be in the 
position of finding an enemy able to beat down her 
fire by more numerous guns. That Mr. Watts will 
succeed in this the Navy implicitly believes. 

Mr. Allan got no answer, but he spoke to the point. 
On the question of fine lines he was less convincing. 
In the first place, most of our ships-——all those whose 
armament is to be improved—have not fine lines; 
the Essex class are those fine-line ships that doubt 
is expressed concerning. In the second place, we 
have no modern “ fine-weather ships.” Whatever 
failures exist, there are none here; every modern 
British ship can fight in every sort of weather. 
| This is the one thing to which all other features have 





| been subordinated, and upon which the whole of | 


Sir William White’s genius was concentrated ; and | 


lit was so concentrated with complete success. | 
‘hat abnormal critic the German Admiral | large number of them, with a strong’ body of non- 
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He alone of the speakers| Livonius cannot have taken himself seriously when 
seems to have realised that Germany and Russia! he recently asserted that we kept our ships in the 


Mediterranean because the sea there is smooth ! 
There is no question of our ability to fight the 
weather. The question is, Have we the necessary 
guns to fight other ships when the sea is smcoth ? ’ 


MR. ARNOLD-FORSTER AND THE NAVAL ENGINEERS, 

THE reply given by Mr. Arnold-Forster to Colonel] 
Denny on Friday night in the House of Commons 
during the debate on the Navy Estimates, dealing 
with the present position and future prospects of the 
corps of Naval Engineers, was the most com- 
prehensive, perhaps, that has yet been vouchsafed 
by any member of the Admiralty Board. But it 
was, nevertheless, unsatisfactory in some respects, 
The main points at issue raised by Colonel Denny, 
than whom no man is more compete nt to speak 
upon questions associated with naval engineering, 
were brushed aside by the parliamentary secretary, 
his half-hour’s spe ech. upon the subject being largely 
special pleading on behalf of an obsolete system of 
discipline, which has been discarded in the sister 
service, and which has become an anomaly in the 
navy, in consequence of the introduction of steam 
power instead of sails. Colonel Denny remarked 
that the application for entries into the Royal Naval 
Engineers’ Department had fallen from 6°2 to 2 for 
every vacancy offered ; and we believe that he was 
taking a liberal view of the case in making this 
statement; for, in some instances, it is said that 
there were more vacancies than candidates. He 
also pointed to the fact that there was a corps of 
Royal Engineers in the army with distinctive 
attributes and disciplinary powers ; and he thought 
that naval engineer officers should similarly be 
entrusted with executive functions. He mentioned 
the case of the Condor, with her large engine-room 
staff under an artificer, and pointed out that the 
artificer class, to which apparently the Government 
looked to fill vacancies in the commissioned ranks, 
was underpaid, and received a very inadequate 
pension. 

Mr. Arnold-Foster did not touch upon the paucity 


of applications for entry into the Royal Naval 
Engineers’ Department, and yet it is a very 


serious question. It will be remembered that, 
only a few weeks ago, the principals of training 
schools decided unitedly to discountenance the 
system of advising their pupils to enter the naval 
service, as they considered that the 
prospects held out to this department were most 
indifferent. He deprecated the efforts which 
were being made by engineering bodies outside of 
the corps of Naval Engineers, when they undertook 
to advise upon the internal economy of the Navy; 
whilst at the same time he paid the highest com- 
pliment to the discipline and skill of engineers on 
board ship, saying that “it was very much to the 
credit of this all-important body of men that they 
were working their engines in a way which was 
immensely to the advantage of the Navy.” The 
exclusion of the word “ officers” from the expres- 
sion “body of men”’ is very significant, it being 
deemed, apparently, that the conduct of duties in 
the engine-room was due to the influence of those 
below the commissioned ranks. Clearly, however, 
the credit for a condition ‘“‘ which was immensely 
advantageous to the Navy’ was due primarily to 
the officers concerned, and should, in mere justice 
to them, be a powerful argument in favour of their 
representations for an improved status and position 
being welcomed by the Board of Admiralty. 
Whether the suggestion came from inside or outside 
the Department matters not. It will be remem- 
bered, apes wg that Lord Selborne, in his 
statement on the Navy Estimates made on Friday 
week, alluded to the improvements made in the 
Army Medical Service as a reason for the proposed 
modifications in the sister service of the Navy. 
And it cannot be denied that army doctors owe 
many of their recently acquired prerogatives to out- 
side civil influence. What then “is sauce for the 
goose is sauce for the gander”; and itis unreason- 


able to decry the efforts made by the mass of 
engineering bodies generally to support their 


brethren in the corps of naval engineers in their 
laudable desire for an improved standing and 
position. 

We cannot go so far as Colonel Denny in suggest- 
ing that an analogous corps to that of the army 
should be created for the Navy, with all the powers 
and privileges attaching to the “Corps of Royal 
Engineers.’ This could not be done. But the past 
history of the “ Sappers and Miners,” as the corps of 
Royal ‘Engineers was called originally, bears a strong 
analogy in many of the circumstances surrounding 
it, to that of the Naval Engineers at the present time. 
Certain officers of that corps nearly a century ago, 
notably those serving at Gibraltar, where a very 
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commissioned officers and men, were employed in 
the renovation of the great military works of the 
fortress, petitioned the authorities at home, on 
account of the unsatisfactory nature of their status 
and position in the British army. Although con- 
ducting important duties of trust and responsibility 
that involved the constant exercise of command and 
military authority, these unhappy sappers and 
miners were at the beck and call of the latest- 
joined subaltern oflicer of a marching regiment who 
had joined the station. The result was the forma- 
tion of an independent corps, invested with plenary 
military authority, having the Master-General of the 
Ordnance at headquarters for its head. This is pre- 
cisely What we believe to be required now in the case 
of the corps of Naval Engineers. As at the Horse 
Guards there is an Inspector-General of Cavalry, an 
Inspector-General of Fortifications, and a Director- 
General of Artillery, each of whom constitutes the 
supreme court of appeal for the officers of the branch 
to which he belongs in any departmental difficulty 
affecting that branch, so should the corps of Naval 
Engineers have a powerful representative upon the 
Board of the Admiralty to espouse their cause, con- 
trol their aspirations, deal with their difficulties, and 
reward their honest efforts. 

Mr. Arnold-Forster warmed up to his subject 
towards the end of his speech. He candidly 
admitted that it was most important that there 
should be no justification for a feeling of discon- 
tent in this branch of the Royal Navy. He did not 
admit, however, that discontent existed ; but, if it 
did, it would be his aim not only to remove every 
just cause of dissatisfaction, but to bring the 
engineer, who was an officer of enormous value to 
the Navy, into full community with the naval 
tradition. This was the most valuable and promising 
portion of his speech, and it should have a useful 
and reassuring effect, if only the promises given are 
to be carried out in their integrity. But we honestly 
fear that Mr. Arnold-Forster will find the fulfilment 
of his promises to be an arduous task. His 
assurance that no discontent exists in the depart- 
ment of the Naval Engineers has certainly been 
founded upon a misconception, and he has yet to 
learn the facts of the existing situation. His 
present ignorance of it only shows how patiently 
and uncomplainingly the officers and subordinates 
of this immensely important—we might fairly say 
all important—branch have persistently carried on 
their duties against almost insuperable difficulties. 
It is true that there are to be found, both in the 
higher and lower “ executive” ranks of the Navy, 
officers of great intelligence who have sufficient 
breadth of mind to grasp the fact that a change 
must be made in the status and position of the man 
who occupies the highest scientific post on board of 
a man-of-war. But Mr. Arnold-Forster will encounter 
desperate opposition from many an old Admiralty 
fossil whose early training has given him a contempt 
for modern expert knowledge that he is quite unable 
to comprehend. 


— —+0+ 


AMERICAN ORDERS IN THE IRON TRADE. 


THE trade revival in the States is leading to some very 
satisfactory orders for English iron and steel, and the 
position of affairs is consequently a complete reversal of 
what ic has lately been. Instead of American material 


competing with British material within the limits of the | 


United Kingdom, the position almost begins to remind 
one of the good times, years ago, when English mills and 
furnaces supplied all the metallurgical necessities which 
the United States experienced. All the chief centres 
from Scotland to Wales have, during the past week or 
two, furnished reports of either actual shipments or 
inquiries for English material. It is reported that 
Glasgow makers have been asked to quote for 70,000 tons 
of steel billets, and there are likewise inquiries from New 
York for Seoteh pig iron. A shipment of 4000 tons of 
pig iron for Philadelphia is announced from Middles- 
brough, and this, it is said, will be soon followed by a 
further quantity of 5000 tons. Inquiries for both steel 
and pig iron aré reaching the Midlands. Some of the 
Welsh steel rail mills are expecting to do a considerable 
business this spring with America, and a firm in_ the 
Norta of England is credited with having booked an 
order for 35,000 tons of steel rails. It is stated that the 
Steel Trust will require about 100,000 tons of imported 
steel of various kinds during the present spring and 
sunmer. The British markets, in consequence of 
American buying, are firmer and more cheerful all round. 


THE HYACINTH AND MINERVA, 


A BLugE-Book was nominally issued on Wednesday 
night, but has not yet been published, which contains a 
supplementary report of the Boiler Committee on the 
trials of H.M.S. Hyacinth and Minerva. With the older 
matter we have already fully dealt. The new report, 
however, contains much interesting matter ‘concerning 
the performance of the Cunard mail steamer Saxonia, a 
sister of the Ivernia—a vessel which we illustrated in our 
imprgssion for September 22nd, 1889. The Saxonia has 
tvin-serew four-cylinder quadruple-expansion engines 
supplied with steam of 210 lb. pressure from Howdenised 
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| Seotch boilers. The engines are, we believe, identical 
with those of the Ivernia, which we illustrated on 
April 6th, 1900. The performance of the boilers and 
machinery of the Saxonia is remarkably excellent. We 
are told, indeed, that each pound of coal burned in her 
furnaces produced 12°3 lb. of steam. The engines of the 
Minerva and the Saxonia are of about the same 
economical efficiency, namely, 13°47 lb. of steam per 
indicated horse-power per hour. The engines of the 
Hyacinth are less economical. The report abounds in 
interesting matter. We must, however, reserve further 
notice of it until it has been actually published. 





NEW ANCHOR LINER COLUMBIA. 





On Saturday, the 22nd inst., there was launched from the 
shipyard of D, and W. Henderson, Limited, Partick, Glasgow, 
the Columbia, a twin-screw steamer 500ft. in length and 
abou‘ 8400 tons gross register, which the company has built 
for tl e Atlantic passenger service of the Anchor Line. The 
naming ceremony was performed by Lady Balfour of 
Burligh, in the presence of a large and representative 
company, and the launch was in every respect most successful. 
The cvent is one of peculiar importance in the history of the 
owning as well as of the building firm. 

The Columbia is the largest steamer yet constructed for the 
Anchor Line, and the pioneer twin-screw vessel of the fleet, 
while she is also the largest ever produced by her builders. 
Hitherto the largest liner in the service of the Anchor Line 
has been the City of Rome, regarded generally as the 
handsomest vessel engaged in the Atlantic trade, and although 
in gross register tonnage the latter exceeds the Columbia by 
50 tons or so, and in over-all length by 60ft., the newer vessel 
has greater beam, and very considerably greater carrying 
powers, on a more moderate draught of water. Unlike the 
City of Rome—whose cutwater stem and figurehead are 
certainly features of beauty whatever they may be in respect 
of utility—the Columbia has a straight stem, and this and the 
diminished length is to enable her to be brought up the river 
Clyde and easily handled in the narrow waters of the Glasgow 
Harbour. The City of Rome was not built originally for the 
Clyde trade, but for Liverpool, and while she has traded for 
many years from the Clyde, she has not been able to come 
much above Greenock, except for dry-docking purposes. 

The launch of the latest Atlantic liner, and the first twin- 
screw vessel to be employed in the Glasgow and New York 
service, is also noteworthy from association with the pioneer 
screw-propelled Atlantic liner the City of Glasgow. The 
latter was launched in 1850 from the same yard as the 
Columbia, which was then occupied by the old firm of Tod 
and McGregor, justly termed ‘‘the fathers of iron ship- 
building ’’ on the Clyde. In common with the owners of the 
notable Great Britain, the first serew-propelled ocean steamer, 
David Tod formed the idea of starting a continuous service 
across the Atlantic with vessels built of iron and driven by 
screw propellers, and early in 1850 his firm launched the City 
of Glasgow for that purpose. She accomplished a number of 
trips between the Clyde and New York, but before the year 
was out Mr. Inman, who had watched her progress keenly, 
had purchased the vessel, and with her inaugurated the 
services of the Inman Company between Liverpool and 
Philadelphia. A comparison of the dimensions and tonnages 
of the two steamers gives a fair indication of the growth and 
development of Transatlantic trade since 1850 :—- 


City of Glasgow. Columbia. 


Length* 220ft. ‘ - oe O0ft. 
Breadth 32ft. a Dwft. 
Depth a 21ft. - 36ft. 
Tonnage ; 1600) tons 8400 tons 


. Twin-screw 


Engines Overhead beam 
Triple-expansion 


Description Jet condensing 


The Columbia is a strikingly handsome and imposing look- 
ing vessel, with spacious bridge-house, long poop and fore- 
castle, two pole masts and three tall funnels. She is 
sub-divided by bulkheads into nine water-tight compartments, 
and there are six decks—’tween, main, upper, bridge, pro- 
menade, and flying bridge. On the main and bridge decks 
| amidships there is accommodation for 216 first-class passen- 
| gers; the state rooms on the bridge deck, for one, two, or 
| three passengers, being a special feature. The main saloon 
| is on the upper deck, an exceedingly handsome apartment, 
| 
| 





well lit, well ventilated, and heated throughout. Immediately 
above the main saloon, on the bridge deck, and easy of 
| access by the grand staircase, is the library, a spacious and 
| well-appointed room 36ft. square; and on the promenade 
| deck the smoking-room, which is in solid framed oak, and 
splendidly lighted by both side windows and dome skylight. 
Care has been exercised to provide ample promenading space 
throughout the vessel. Saloon passengers will have the use 
of a long bridge deck, and a promenade deck of 230ft. in 
addition, with waterproof screens on both decks 
and wind screens forward. Second-class accommoda- 
tion is provided on the main deck for about 400 
passengers. This is largely amidships, extending to- 
wards the after end of the vessel. The state rooms are 
excellently appointed and arranged. The dizing saloon, 
which is on the upper deck, is lined with solid mahogany, 
painted enamel white, with polished mahogany pilasters. 
The library is above the saloon and the smoke-room, on the 
promenade deck. Special attention has been devoted in the 
Columbia to the third-class passenger accommodation, which 
is situated on the main and ’tween decks. There is provision 
for 750 passengers, the married people, families, and single 
women being berthed in separate cabins on main deck and 
after ‘tween decks, and the single men forward on the 
‘tween decks. A comfortably-appointed dining hall is pro- 
vided, and the provision of lavatory and other accommodation 
is on a liberal and well-arranged scale. An essential feature 
in every high-class passenger steamer, the equipment of the 
culinary department, is in the Columbia such as will sustain 
and enhance the reputation of the Anchor Line proprietors 
for their admirable cuisine. 

The Columbia will be propelled by two sets of powerful 
triple-expansion engines of the latest and most approved 
design supplied by the builders. The cylinders are 31}in., 
5ljin., and 85in. diameter respectively, and the length of 
stroke 4ft. 6in. There are six double-ended and one single- 
ended boiler of steel, to work at a pressure of 180 lb. per 
square inch, There are in all 39 of Morrison’s patent with- 
| drawable corrugated furnaces, and a heating surface of 
| nearly 30,000 square feet. The speed aimed at in the 
| Columbia is only moderately high, she being intended to 
sail from Glasgow, vid Londonderry, every four weeks—a 








plan which has been found to answer exceedingly well in the 
case of the popular City of Rome. 

The present is the jubilee year of the Anchor Line, 
although it was mainly in the Mediterranean trade that its 
first steamers were employed, its first Atlantic vessel—the 
Tempest—having started running in February, 1857. In 
1863 the trade with America had so developed that larger 
vessels and weekly sailings became necessary. The year 1879 
saw the advent of the Circassia, in which one of the earliest 
installations of refrigerating plant was fitted for the carriage 
of frozen meat. The successful application, commercially, 
of the principle in her case—an earlier instance being the 
Australian trader Strathliven—inaugurated the traffic in 
dead meat which is now so enormously carried on all over 
the globe. Between vessels for the Atlantic and those 
engaged in the Mediterranean trade the Anchor Line fleet 
now comprises, including the Columbia, thirty-four vessels, 
aggregating close on 150,000 gross tons. Since the line was 
converted into a limited company in July, 1899, an addition 
of 35,000 tons has been made to the shipping owned, 
and there are at present under construction close on 
12,000 tons. 








DOCKYARD NOTES. 





OnE of the new 16,000 or 17,600-ton American battleships 
—the displacement varies with every mail—is to be named 
Vermont. 





Tur U.S. destroyer Bainbridge has failed on her trials, 
according to reports, but from other accounts that have 
reached us this failure is a ‘‘legal’’ rather than an actual one 
—like our Success, she has failed by a -01 of a knot or there- 
abouts. There is a deal of nonsense about destroyer trials, 
and a deal too much fuss over trifling failures to reach a certain 
result which will never again be demanded of them. 


A pockyakb member of Parliament is proverbially unlearned 
in naval matters, but Mr. Kearley surely made himself a 
record last Monday night when he called the Cobra a ‘‘ jerry- 
built coffin ship,’’ and affirmed that the Admiralty knew that 
she was deficient in essential structural strength, and that 
they did not take steps to have the deficiency remedied before 
they took the vessel over. The charge of jerry-building 
against Elswick is too ridiculous to need comment, but even 
Mr. Kearley should by now be aware that the Admiralty 
officials did ‘‘ strengthen ’’ the Cobra. And were he in touch 
with the service that he is assumed to represent he would 
know that destroyer officers one and all hold this same tinker- 
ing to have caused the Cobra’s loss. Mr. Kearley is an easy 
first in proving how true the saying is about those who 
represent naval ports in Parliament. 


Tue Good Hope is out on trials, and has successfully passed 
her first. No details, however, have as yet reached us. 


THE armoured cruisers of last year’s estimates have been 
named Devonshire, Hampshire, Antrim, Argyll, Roxburgh, 
and Carnarvon. They are a little larger than the Essex or 
County class, and will be known as the Devonshire class. 
The principal feature will be the substitution of a 7-5in. 
gun in each of the turrets that carry two 6in. in the County 
class. Probably a 9:2in. will replace the 7:5in. 


THE destroyers of 1901 Estimates are named Exe, Eden, 
Erne, Ettrick, Foyle, Itchen, Teviot, Usk,and Ribble. Fish 
having been all exhausted, save the jelly fish, rivers are to be 
laid under contribution. 


THE new turbine destroyer to replace the Viper has been 
named Velox. A French contemporary, commenting on this, 
says:—‘‘The British Admiralty have abandoned the so- 
unlucky names of reptiles, being above all things desirous 
that their sailors shall see no more snakes in their 
destroyers.’’ All of which is true enough in substance, 
though the wording might be happier. 


THe Russian ‘‘ engineering school transport ’’ Okean, of 
12,000 tons and 18 knots speed, has been launched at 
Howalt’s Yard, Kiel. Her bunkers carry 4000 tons of coal, 
from which it would appear that she is a species of fleet 
collier. The speed is to be 18 knots. 


THE German fleet is just about to begin some manceuvres 
in the Baltic. 


It appears that only four of the Royal Sovereign class are 
to be reconstructed this year. 
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THE RUSSIAN BATTLESHIP POBIEDA. 


Tue Pobieda—which is the Russian word for ‘‘ Victory’ 
is an improved Peresviet, and though loosely spoken of as a 
battleship, really belongs to that hybrid class of ship which 
the French call ‘‘ intermediates,’’ the most striking example 
of which is the Italian Vittorio Emanuele. To this class 
more or less belongs our Renown and Barfieur, the Italian 
Sardegna and Vittorio Emanuele, and the German Fiirst 
Bismark. Sometimes these are called armoured cruisers, 
but the term is hardly legitimate, just as the term first-class 
battleship is inappropriate. Hence the happiness of the 
French phrase. In seeking a definition—and it is by no 
means merely academic to do so—we must first define an 
armoured cruiser. ‘‘A battleship that sacrifices guns and 
armour for an increase of speed ’’ is perhaps the most correct 
definition of such a vessel. The ‘intermediate’ sacrifices 
some gun power and a very little armour for more coal and a 
small increase of speed. Whether this is wise or not only 
a big naval war can decide. Armoured cruisers are not in- 
tended to fight battleships unless there is a numerical prepon- 
derance in their favour; the ‘‘ intermediate,’’ on the other 
hand, is intended to tackle the battleship if necessary, pitting 
her speed superiority against the battleship’s big gun 
superiority. This is a pretty problem. The trouble is, 
however, that while it is none too easy to say where the 
dividing line between armoured cruisers and battleships is to 
be drawn, it is practically impossible to make a demarcation 
between the battleship proper and the ‘‘intermediate.’’ 
Reckoning by big gun power, the German Wittelsbach is an 
‘* intermediate ;’’ yet she is essentially a battleship. Com- 
pared to the London, our Duncan is an ‘‘ intermediate ;’’ 


like German originality—the mark of the amateur as much 
as anything. The amateur is always prone to strike out on 
new lines which, on examination, prove to be little save what 
more experienced folk have already tried and discarded. 
This we see operating in all walks of life, and the average 
naval architect—as so many ships witness—is no less frail 
than other people. Now, having served some apprentice- 
ship, Russia, like Germany, is more content to do—what the 
Japanese have always done—seek the efticient thing rather 
than the merely novel. We see this in the Russian fleet— 
the Three Saints being nothing but a Trafalgar of more 
modern date, the Poltava class, the United States Indianas 
with a higher freeboard, the Peresviet and Pobieda practical 
adaptations of the British Renown. 

They are also improvements. There is more water-line 
belt. For it barbette strength is partly sacrificed. This is 
a weakness per se, but the 10in. guns of the Renown have 
rather more protection than they are worth, and the curious 
Russian barbettes—adapted from Germany, apparently 
will need a good many shell about them before they are 
isolated enough to topple over. 

The table above gives the principal details of the Pobieda. 
The big guns are in fore-and-aft turrets of Harvey nickel, 
made—like everything else in the ship—at the Baltic Works. 
These are 10in. thick till the protective deck is reached, and 
they are carried some little distance below this at 5in. thick. 
The forward turret has a rather limited are of fire— 
intentional presumably—of about 200 deg. The after one 
has an are of about 270 deg. The object of the bow 6in. is 
a mystery. It marks the persistence of a very old French 








but compared to the Pobieda she is distinctly a battleship. | 


And so on, and so on. 
We preface our article with these remarks, because, in these 


idea that was a survival of the Nelson period, a time when 
guns had next to no ares of fire, and were distributed 
accordingly. This bow gun is unprotected, but being ina 
place where hits are not very probable, this is a minor matter. 
The trouble is that its arc of fire is very limited—less than 
60 deg. either side-—so that it cannot be used on the broad- 
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days of hasty deductions and ill-considered comparisons, the 
relative efficiency of a warship cannot be even approximately 
gauged unless such ideas are kept to the front. The prime 
test of a warship, as good, bad, or indifferent, must ever be 
governed by one chief factor—the work she is intended to do. 
We, below, compare the Pobieda with some other ships of 
her displacement, but it must be distinctly understood that 
her métier is not necessarily the same. Remarks under this 
head will, however, come better after we have made the 
comparison, one that, owing to differences in age, is par- 
ticularly limited in certain obvious directions. In all the 
ships given below there is, however, a similarity in the 
main problem. This has been to secure the most useful 
features of a battleship and a cruiser upon a moderate 
displacement :— 


| 185ft. amidships, is a redoubt, also of Krupp steel, 5in. thick, 


side at all, or even nearly on the broadside. 


under-water form. But, as we have said, Russian data aye 
rarely trustworthy. The consumption, according to the samo 
accounts, was the enormous one of 2°65 1b. Ideal consump. 
tion is 1°5 lb., a high consumption is 2 1b. 

There are thirty Belleville boilers in six groups served by 
three uptakes. The three sets of engines are each of 
5000 indicated horse-power. Boiler pressure is 165 Ib. to 
attain this result. It is reduced to 139 Ib. at the enginc;, 
Our Bellevilles have 3001b. at the boilers, reduced to 250 |b, 
at the engines. In addition to coal the Pobieda carries somo 
liquid fuel in her double bottom. The coal is stowed above 
and below the protective deck amidships. Four of the 
Peresviet’s boilers are without economisers, and placed 64ft. 
higher than the others, the idea—a pet Russian one being 
to use these should the boiler-rooms be flooded and the other 
fires put out. This was asked for in the Tsarevitch, but 
French builders rather scoffed at the idea as impracticable, 
We must confess that we have a difficulty in picturing these 
boilers being used under the assumed conditions unless they 
are entirely away from the others. ‘ 

The big guns are electrically manceuvred as well as by hand 
power, and electric hoists are fitted to all guns. 

In conclusion, it may be observed that the Pobieda is 
designed for service in the Far East, probably with a view to 
filling the double rd/e of battleship and cruiser as circum. 
stances may demand. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents.) 





TRAVEL 


Str,—After reading Mr. Lea’s letter in your issue of the 17th 
ult. more attentively, it occurs to me that something can be said 
that may call attentioh more decidedly to what will very soon be 
of considerable interest to every one. 

I refer to three definite ways in which an applied force can 
move a plane in free air, The reason why I cannot agree to Mr, 
Lea's request is already given you, but there is more in that reqnest 
than lies on the surface, and it will be admitted that in this offer is 
found even more than was called for, 

My experience with engineers, physicists, and current mechanical 
analysts is that they have certain ideas that are akin to fear in 
regard to perpetual motion. Such emotions are unknown to me. 


IN AIR. 





| [ have been a lifetime at work with mechanical devices, and in all 


| action and reaction, and the motion resulting. 


| 


| energy, which is the same thing. 


| 


It is therefore | free air in any position whatever, say, 5 


chiefly 10 tons odd of metal in the extreme bow, a place | 


The other ten 6in. | 


| 


where no ship wants useless weight. 
pieces, 45-calibre Obuchoff quick-firers with the Canet 
breech, in 5in. Harvey nickel casemates, are placed very well 
as regards fire arcs and non-interference—though the midship | 


guns are liable to be put out of action by shell underneath them. | vertical and upwards. 


cases, not only of fact, but of imagination, that work has dealt with 
Perpetual motion 
tome would be a stress in which action would be less than reaction, 
something like a square circle, or any other absurdity. 

Perpetual motion may be work done without the consumption of 
Such a stress would be more 
reaction than action, and absolutely unthinkable to me. 

Mr. Lea obviously has a definite notion of what that thing is. 
He must hold it to be more than a mere contradiction in terms, or 
why does he throw out a plain definite activity wherein action is 
equal and opposite to reaction, and every motion inevitable 
because it is perpetual motion / 

I will now give you the three forms of mechanical activity above 
alluded to, and will then make a proposal for Mr, Lea’s acceptance. 
Place a plane of the same specific age | as the atmosphere in 

eg. from vertical, and 
apply anormal force of 298-801b. and make the surface permeable, 
in imitation of a feather, and it will neutralise a parallel force of 
26-10 1b, and move on the normal. It will utilise 26-10 1b. more 
of the escaping pressure to move the plane parallel to itself against 
friction, to a speed of 114ft. per second, and still have a supply of 
force to waste. The resultant of these two motions would be 
Now, turn this paper round clockwise, 


The arrangement, it will be noted, is exactly reproduced in | 90 deg., making the resultant horizontal, and make the plane weigh 


our County class. The positions of the 12-pounders are 
indicated in the illustrations, and call for no remarks. 

The belt is complete, and of Krupp cemented steel. It is 
reinforced by the armour deck. Above it, fora length of about | 





and, like the belt, 7ft. 6in. high. It is terminated by traverse | 
bulkheads. 











Four 9-4in. Two 1J2in. 


Pobieda. Peresviet. V. Emanuele. Renown. 

Nationality as Russian Russian Italian British | 
Date of launch Ke 1900 1808 Building 1805 | 
Displacement, tons 12,670 12,674 25 12,350 
Length, feet ..  .. 436 436 5 380 

Beam, feet 71h 71h 724 
Draught, feet 27h Prat 2S 
Indicated horse-power , 15,000 14,500 12,000 
Speed, nominal ‘ - 19-25 19 Is 


Guns—Main armament 
Secondary armament 
Tertiary armament 
Small .. mek & Ve 


Torpedo, submerged .. : 


Four 10in. 
Eleven Gin. 
Twenty 3in. 
26 various 


Four 10in. | 

Ten 6in. 

Twelve 3in. 

Eight 3-pdr. 

Eight Maxims 
4 


Four 10in. 
Eleven 6in. 
Twenty 3in. 
26 various 


Six Sin? 
Twelve Sin. 
Twelve 3-pdr. 


Twelve 6in. 
Ten 3-4in. 

Ten 1-pdr. | 
Eight Maxims! 


4 2 


” above water. . 2 - 3 1 Now 1 
Armour— Belt, inches Bi. ei y—4 0-7 s—4 | 10—4 y-H 
Ratio of belt to lengtl Complete 3 length Complete | Complete } length | 
Deck, inches ‘ : 23 oF 2 | rl | 3 | 
Main turrets, inches - 10 10 8 | 6in. (inclined) | Gin. (inclined) 
Bases of these ‘i ais : ” Ww 8 8 
Lower deck side, incl es : 5 b Nil 6 6 
(m secondary guns.. .. 5 5 4 6 6 
Coal, normal], tons : ge 1063 1063 1000 1000 800 
maximum, tons. . 2058 + oil 2058 + oil 1100 2800 1760 
Boilers . oe 0 30 Belleville 30 Belleville j cylindrical | Not settle/t Cylindrical 
§ Thornycroft | } 


It will be seen from the table of comparison that designers 
are by no means at one as to the method of securing this ideal 
save inarmament. In the Italian design it isin numbers of big 
pieces that the sacrifice is made, in all the others number is 
not given up, but a medium piece is substituted for the best 
possible. 1n quick-firing guns the armament is about that 
of the ordinary battleship—the Sin. in the Italian being merely 
a substitution of a few heavier guns for a more numerous 
battery of 6in. The additional speed in the Italian ship may 
be discarded ; it is due, perhaps, rather to the advance of 
ideas in this direction than to seeking after special qualities 
in that particular feature. When the older ships were 
designed 18 knots was looked upon much as 22 knots is now 

-it was a speed of the ‘catch almost anything afloat ’’ 
order. 

From this it follows that the Pobieda being yet not fully 
complete is in a certain sense out of date. This is so, but 
the remark applies to all Russian warships. This is due in 
part to the slowness of Russian construction, in part to the 
lack of originality which—despite the fact that Russia has 
initiated so many original features—characterises Russian 
design. The Popoffkas were original—too much so indeed. 
The Tchemé class were original, so too their earliest 
armoured cruisers. 





This phase, however, has perhaps been 


This speed has never been reached, 18-7 being the highest attained. 





} 





We o | 
+ Reported Niclausse. 
The machinery consists of three sets of vertical triple-ex- | 
pansion engines, actuating three screws. These are tactically 
an error in a battleship, whatever else may be said for them. 
There is less energy to expend in turning with the screws. 
Turning, however, is not the Pobieda’s strong point, her 
circle being about 750 yards. 

The Pobieda did her first trials some months ago, being 
then in a very incomplete state, and without her armour on. | 
Whether or no she was weighted to her designed displace- 
ment we cannot ascertain. She reached 15,492 indicated 
horse-power and with 102 revolutions made 18°51 knots; | 
102 revolutions was the designed number for 19 knots. | 
The data of Russian trials are, however, always some- | 
what uncertain. The Peresviet, by official Russian accounts, 
with 102 revolutions got 19°12 knots with an expenditure 
of 13,775 indicated horse-power only on a six hours’ 
trial. The Pobieda is nominally somewhat the faster | 
ship; the report of her trial is not official and may | 
be incorrect, otherwise the slight difference in beam and | 
draught has proved an unfortunate improvement. Accounts 
of the trial say the ship was water-ballasted to a draught of 
25ft. forward and 254ft. aft. The Peresviet draws 274ft., | 
the Pobieda is supposed to draw little less; therefore, if these | 
figures are correct, the trial did not represent her completed | 


300 Ib., and we have identically t 


IN 


he same case over again. 
The rotated diagram is the soaring 
problem. We will call the vertical 
case No. 1, the horizontal case No. 
2, and No. 3 follows. If we use the 
same forces the circle of rotation 
will be large, to accommodate a large 
surface ; make it any size, say 40ft, 
in diameter. On a shaft set hori- 
zontally place two opposite arms, and 
attach to their outer ends the planes 
we have been using. s this case 
resembles No.1, so far as gravity is 
concerned, the planes may weigh any 
thing or nothing. Curve the surfaces 
to the circle cf rotation and incline 
them 5 deg. to that circle. Then 
start motion by rotating in the 
direction of the edge farthest from 
the centre. They will rotate con- 
tinuously by reason of air passing 
through the surface and impinging 
on the curved plates. They are two 
birds balancing each other, and svar 
ing round and round in a circle. 
These will be better for Mr. Lea’s purposes, since they will 
stay in the shop, while the floating devices get away. 
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298 80 


ve 20 





$2.20 | <26.10 
298.69 


298 80 


won 6/0, 


The pull to the centre is 3001b., so is the pull in No. 2 
ormal action is the same in all three cases ; parallel action is the 


same in No. 2 and No. 3, while we added a superfluous _paralle! 


| action to No. 1 to illustrate No. 2. Normal reaction is the same 


in all three. Parallel reaction is the same in all three. Resultant 
motion is alike continuous in all. There may be some doubt as 
to the active and re-active agents in the pressure stress in No. 3, 
but the determination of that question belongs to the philosophy 
of the subject, and is not needed here. The facts of the stresses 
are beyond question. 

There is a difficulty in small circles of rotation arising from the 
air gcing with the moving parts, so that however desirable a 
smaller affair might be, | may not be able to make it less than 6ft. 
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My experimental work has all been done on a 24ft. 





diameter. che 
dame coud to THE ENGINEER this rotating device complete, so 
that it can be set up in ten minutes, if Mr. Lea will answer the 
lowing before I send it, as after Isend it these questions will be 
° no significance, since the perpetual motion hobgoblin. will be laid 
ever, (1) Is there any difference in action, reaction, or motion, 
paps three cases, excepting that one is vertical, the other hori- 
int ‘and the other circular! (2) Is the applied force in No. 1, 
ah the device stated, theoretically competent to produce a 
it tical resultant? (3) Is the applied force in No, 2 competent to 
ves a horizontal resultant! (4) Is the pull to the centre in 
oN 3 competent, during the time of uniform motion of rotation, 
tw produce that rotation? (5) Point out the difference, if any, 
petween the pull to the centre in No. 2and No. 3, during the time of 
nniform motion. (6) Is either of the cases perpetual motion, and 
if so, Which, and why is it popes motion ! : : 

it ix one of the wonders belonging to this subject that gravity 
sot be talked about as a practical question for five minutes 
without raising a ghost. Weightis the Witch of Endor of the per- 
etual motion hobgoblin. I am intent on relieving it of that 
Py cubus, and the fogs in which it is enveloped, and enable it to 
appear to be what it is—in fact, a pull to the centre, and nothing 
more. ; ; LANCASTER. 

6351, Star-avenue, Chicago, February 3rd. 


cal 





Sin, — 1 received a letter from my brother in Manitoba, who has 
read the recent correspondence in THE ENGINEER on ‘Travel in 
ie” I think the following extract from his letter may be of 
cuficient interest to justify you in publishing it: “IT send you a 
rough sketch of what I have observed in the way of bird Hight. 
vo my mind this sketch represents the most extraordinary sight 
| ever saw. [ was at White Water Lake, shooting, and that 
pelican crossed the lake, two miles wide, in a most deliberate 
manner, in just about the position the sketch shows. He kept 





about 3ft. or 4ft. above the surface of the water, and most positive 
lam that he never once moved his wings or varied his distance 
above the water. The weather was dead calm, and hazy and 
hot—Indian summer. 
the pelican until he dropped into the water among a lot of others. 
We all exclaimed at the marvellous power the bird must possess.” 
Henry Lea. 
38, Bennetts-hill, Birmingham, February 20th. 





Si,—Mr. Lancaster's letter of January 20th shows more clearly 
than any he has previously written where the error of his treat- 
ment of travel in air lies. It is in treating statically a problem 
that is essentially a kinetic one. 





| inimical to the interests of the Cape Government or the contractors, 
| would have been kept in camplete ignorance of the latest instance 


| claims of its kith and kin. 


| They naturally feel, and, as I think, rightly, that, in being passed 


Two friends were with me, and we watched | 


| 


Mr. Lancaster supposes that it is possible to turn the ‘ force” | 


of 298-8 Ib, 


or, atany rate, half of it, say 1501b.—through 90 deg. | 


He then subtracts the parallel factor of weight, 26-2 1b., from this | 


“force,” and maintains that the balance is available for flight. But 
the pressure below the plane is not a static force but a kinetic 
pressure produced by the falling of the plane. That is, it is not 
merely a pressure that is produced, but an energy per second. The 
pressure is only a factor of this energy. It cannot be transposed 
through 90 deg. without the other factor. The whole energy must 
be turned through the 90 ~. 

Now all the energy available is that due to 298-8 Ib. moving nor- 
mally a distance 10-04ft. per second = 3000 foot-pounds, as I showed 
in my letter of December 23rd. This amount of energy is only 
sufficient to cause the plane to move in a parallel direction against 
a static force of 26-21b.—the parallel factor of the weight of the 
plane—at a speed of 114-7ft. per second (3000 + 26-2 = 114-7). 
And this will only bring the plane to a point level with the point 
it was at at the beginning of that second, friction being neglected. 
This is the theoretical result, and in actual practice it is obvious 
that this can never be attained. But if the plane be inclined at the 
proper angle, the faster the speed—corresponding with a smaller 
angle—-the more nearly will the above theoretical result be attained. 
This is due to the inertia of the air, by which is meant its tendency 
to resist change of motion. . BLIss, 

Sevenoaks, lebruary 22nd. 


CAPE RAILWAY CONTRACTS, 


Sin,—As a result of the letters I addressed to the Press some 
time ago on the subject of the placing of Cape Government Rail- 
way orders in foreign countries, the Hon. Dr. Smartt, Cape Colony 
Commissioner of Public Works, issued a memorandum in which 
he stated :—‘‘It was very desirable, for obvious reasons, that 
undue prominence should not be given to the intention and 
practice of the Cape Government, even at considerable pecuniary 
sacrifice, to give preference to British manufacturers in obtaining 
its requirements. . But the question having been placed 
in the forefront in the newspaper Press - it becomes 
necessary to state that such preference has been and is being 
given to British industries.” This was written at the time when 
an order for wagons and trucks for the Cape railways was actually 
being executed by a Hungarian firm, but it was thought that the 
feeling of indignation roused throughout the Empire at the action 
of the Cape Government would prevent the recurrence of such a 
deplorable incident. 

It will, | think, come as a further shock to the public, both here 
and in South Africa, to learn that a contract for 250 out of the 
350 —— inquired for in November last, and tendered for in 
December, has lately been placed with the Hungarian Railway 
Carriage and Machine Works, Limited, of Raab, the order for the 
remaining 100 being still in abeyance. The ‘intention and 
jractice”” of the Cape Government to give British firms the prefer- 
ence would thus appear to be the reverse of fact. The manu- 
facturers of this country do not pay 1s. 2d.—and probably Is. 6d. 

in the £ income tax in order to put contracts which could easily 
be executed here into the hands of foreigners, who have stopped 
at nothing in order to show their sympathy with England’s 
enemies and their hatred of everything British—except British 
sovereigns. In justice to Hungary, however, it should be remem- 
bered that it has been a notable exception in the policy of vilifica- 
tion; but even so I shall be greatly surprised if the unpatriotic 
action of the Cape Government does not awaken keen resentment 
throughout the Mother Country and the Colonies. 


Let me detail how British firms have been treated in the matter | 


of this particular contract. Tenders for 250 four-wheeled cattle 


wagons, 100 low-sided bogie wagons, 40 six-wheeled brake vans, 
and five begie brake vans were issued by the Cape Government 





| there is not the slightest necessity why so much time should be 


| the others, may go to the Continent, and the only consolation left 


| to British firms 1s thus shown to be a mere figure of speech, which 
| is as misleading as it is contemptible. 


| in sympathy with British feeling and aspirations can put an end 


Agency in London on November 9th, and were returnable on 
December 10th, although it is inexplicable why this long interval 
should be necessary, except on the hypothesis that it allows of 
foreigners quoting, as the English contractors could have sent 
in the tenders with equal facility within a week of their 
receipt. Nothing further was heard, of the matter until January 
14th, when a tender from a British firm for 45 brake vans form- 
ing a portion of the requisition was accepted. In the mean- 
time, the other engineers who tendered have been kept in 
suspense pending the decision of the Cape Government, the 
delay being most unbusiness-like, altogether unnecessary, and 
extremely embarrassing to the contractors, who were naturally 
unable te make any arrangements elsewhere until the matter had 
been determined. Having thus kept their works in readiness 
for three months, during which period the market quotations for 
raw material might have gone against them, they now have the 
mortification of learning that the major part of the contract—or, 
to be precise, the 250 four-wheeled cattle wagons—has gone to a 
foreign firm. 

To give another instance of the Cape Government's methods. 
A fresh tender was sent out early this month, and is return- 
able on the 13th proximo, for twenty high and ten low- 
sided bogie wagons, and eight timber bogie wagons, 2ft. 6in. | 
gauge, from which, it would appear, that even for a small 
order of this kind foreign competition is required, otherwise 
wasted. It is, moreover, not improbable that this contract, like 
to British firms is the poor one that they have put themselves to 
trouble unnecessarily, Without desiring to make comparisons, 
such action is strangely at variance with that of the Natal Govern- 
ment, whose tender forms contain a stringent clause that all 
materials shall be manufactured at approved works within the 
United Kingdom, nor can I gather that it is paying more for its 
patriotism than is the Cape Government for its want of it. There 
is one other point. Such is the secrecy maintained in respect of 
the Cape ct sca contracts, that it is almost impossible to ascer- 
tain the volume and extent of the orders which are from time to 
time lost to British industry. Why this reticence should be neces- 
sary I leave the Cape Government to explain; but there are 
many who think that it is merely to conceal facts of the kind I 
have indicated. For instance, when I appealed to the Cape 
Government Agency in London to confirm or deny the allegation 
that the order for the 250 wagons had been placed abroad, I was 
refused all information on the subject, on the ground that ‘‘it is 
contrary to the rules and practice of this office to divulge the | 
names of contractors or the particulars of any contracts entered 
into with the Government of the Colony by them.” As will be 
seen, I asked the Agent-General to divulge nothing that would be 





and were it not that other channels are open to me, the public | 
of the deliberate manner in which the Cape Colony has flouted the 


In view of these facts, is it any wonder that our manufacturers 
look askance at any tenders put out by the Cape Government? 


over by the Cape in favour of those whose sympathies in many 
instances lie with the very men who are engaged in the pastime of 
killing and maiming those of our own blood, who are even to-day 
engaged in driving the rebels from the Colony, a lasting wrong has 
been done to British industry and to the Empire at large. The 
‘‘pecuniary sacrifice” referred to in Dr. Smartt’s memorandum as 
the price the Cape is prepared to pay in order to retain its trade 


The supersession of a single 
individual responsible for this gross breach of faith will not remedy 
the evil. Only the supersession of the entire Ministry by one more 


toa state of affairs that may well be stigmatised as intolerable. 
W. Eciincton, Editor. 
The British aud South African Export Gazette, 
London, E.C., February 24th. 





AMERICAN WORKSHOP METHODS IN STEEL CONSTRUCTION. 


Sir,—Seeing your notice of Mr. Molesworth’s paper in your 
issue of January 24th, and Mr. Inchboard’s letter the week 
following, I have expected others to give voice to their opinions 
upon the statistics given in the former relating to the working 
capacity of draughtsmen, &c., at the Pencoyd Ironworks, U.S.A. 

A tonnage system for certain purposes is not only accurate—it is 
a matter of common practice in pricing labour as well as materials. 
But labour per ton varies not only with the class of work, but also 
with the efficiency of the system employed, and I fail to under- 
stand the value of tonnage per draughtsman unless care is 
exercised to associate the figures with some definite scheme of 
drawing-office management, and some classification of the various 
jobs. Mr. Molesworth laid stress upon the desirability of efficiency 
in drawing-office methods, and the tonnage figures would be 
interesting and useful if accompanied by a description of the 
method in force in the office where the figures were compiled. 
In England various systems are used, for example : 

(1) There may be two offices, each under its own chief draughts- 
man ; one office engaged entirely with designing, calculating, and 
estimating, and the other being purely an order department. 

(2) One drawing-office, but the chief reserving an estimating 
staff more or less distinct from his order staff. 

(3) One drawing-office, in which the chief allows the draughts- 
man who designed and estimated for a work to prepare the work- 
ing drawings, and in all other respects to see the contract through 
the works and completed. 

In the first instance, the tonnage would embody the preparation 
of complete working details, material lists for ordering, works, 
despatch, &c., but would bear no portion of the time expended in 
the separate office in the extraction of quantities for estimating, | 
or for the designing and calculations necessitated when designs 
are not received with the inquiry. 

The second method is a better one, the same chief having the 
work under his care throughout, which avoids departmental differ- 
ences of opinion. Here, again, the tonnage might be assessed 
upon the order staff only. 

The third method, and | consider it the best, enables the 
designer to keep in touch with practical work, and in jobs which | 
are complicated it saves the time of a second man “finding his 
bearings.” 

I leave a great amount unsaid which would favour this method, | 
for at present Iam only directing attention to the fact that with | 
it a draughtsman’s tonnage would be considerably reduced. The 
average tonnage quoted as 771 tons does not appear extraordinary | 
to me ; but this has been ably commented upon by Mr. Inchboard, 
who gives an instance of 1000 tons average overhead, that is, | 
reckoning apprentices as draughtsmen. | 

Mr. Molesworth did not say whether his figures were based upon | 
the number of responsible draughtsmen, or whether apprentices, 
&c., were included. If the classes of work were similar, and if a | 
system similar to my first instance was used in the case quoted by | 
Mr. Inchboard, while assuming a system similar to my third | 
instance to have been in use with Mr. Molesworth’s figures, the | 
difference would not be so great as it would otherwise appear. 

While agreeing with your correspondent that tonnage returns 
per draughtsman, without further information, conveys nothing | 
to us, I suggest that we might approximately assess the value of 
our drawing-office methods by comparison with Mr. Molesworth’s 
instance of American figures if Mr. Molesworth would kindly give | 
some indication of the system which is in use in the office | 
he has quoted. Then we could say that our draughtsmen, being | 
as capable, and our routine different, if our tonnage is less than 
in American practice it is our drawing-office method which is at 








| the engines and propellers would be a maximum. 
| motive power being brought close to the propellers, it is easy to 


fault ; or that if our tonnage is about the same and our system 
similar, while we require a greater number of draughtsmen than 
our American competitors, then our draughtsmen must be inferior, 
and better training should be advocated and encouraged. 
KENDRICK Epwarps, Chief Draughtsman. 
Fairholme, Sandford-avenue, Bloomfield, 
Belfast, February 24th. 





LUBRICATION OF CYLINDERS. 


Sir,—With reference to the correspondence in your columns on 
cylinder lubrication, my experience with a triple-expansion marine 
engine, indicating about 850 horse-power, and working with super- 
heated steam 2001b. pressure, having a temperature of 490 deg. 
to 500 deg. Fah., may be of some interest. 

At first the lubricant was introduced in the usual manner into 
the steam pipe by means of a Mollerup lubricator. Various lubri- 
cants, all ice made for use with superheated steam, were 
tried, with the same result, viz., utter failure. I then changed the 
system of lubrication, and in place of introducing the lubricant 
into the incoming steam, a hole was drilled half way down the 
high-pressure cylinder on each side, athwartships, and the lubricant 
thus deposited immediately where required on the cylinder walls. 

The engines have now been working some considerable time with 
this alteration, using a mineral oi] having a flash point of about 
700 deg. Fah., with very satisfactory results, the inside of the 
cylinder, when opened for examination, having a greasy polished 
surface, equal to any cylinder running under the ordinary con- 
ditions with saturated steam. 

I am of the opinion that this is the best method to use with 
superheated steam, and also to reduce the consumption of the oil 
to a minimum ; as, if introduced in the ordinary manner, the oil 
is so atomised and intermingled with the steam, that the propor- 
tion deposited on the cylinder walls is infinitesimal. With saturated 
steam I think the case is entirely different, the water present in 
the steam, and that produced by initial condensation, mixes with 
the oil, and thus a large proportion of the lubricant is deposited 
where required. In saying this, | do not advocate internal lubri- 
cation for engines using saturated steam, my experience leading 
me to believe that it is entirely unnecessary ; but with superheated 


| steam having a superheat equal to that used in the engines men- 


tioned above, it seems an absolute necessity, there being no water 
whatever present in the high-pressure cylinder, as the steam in the 


| M.P. receiver has a superheat of about 40 deg. Fah. 


I should mention that the oil now used is one of the first tried, 
and which apparently failed. W.S. Hive. 
Hull, February 24th. 





ELECTRICAL MARINE PROPULSION, 


Sir,—Having noticed the well-known fact for some years that 
the majority of the serious troubles arising on vessels when at sea 
are due to the breaking of intermediate or propeller shafts, the 
possible use of electricity to partially overcome this difficulty has 
often occurred to me, and I shall be pleased to learn from anyone 
more closely connected with marine engineering whether the idea 
I give below has ever been tried, or if not, what are the serious 
difficulties that have prevented its adoption. 

The arrangement I have in mind looks simple enough in the 
scheme. It is to generate electric energy by means of a number of 
convenient sized plants in the usual position in the ship, and cable 
the current to large motors placed as close as possible to the stern 
tubes. Without having gone into the subject in extreme detail, it 
appears that, first, the heavy intermediate shafting might be 
removed, thus avoiding the possibilities of breaking arising from 
straining of the ship, Xc., at the same time reducing the vibration to 
some extent. Secondly, more engines of smaller size and higher 
speed could be placed in a manner best suited to the vessel and 
for the reduction of vibration, whilst the breaking down of one 
engine would not seriously interfere with the working of the vessel, 
also, I think that the coal consumption per indicated horse-power 
for such engines is comparatively low, and the efficiency between 
Thirdly, the 


imagine a governing arrangement acting simultaneously on the 

motors, and controlling the same in the common event of the 

propellers missing the sea. In large vessels the motors would be of 

extraordinary size, but this does not appear to be a practical 

impossibility. Several other advantages can easily be associated 

with the idea. 4. 7.3. 
February 24th. 





OVERTIME AT NEWTON-LE-WILLOWS., 


Sir,—In your issue of the 21st I notice that in ‘‘ Notes from 
Lancashire,” from your own correspondent, you state ‘ That the 
question of excessive overtime at Newton-le-Willows has been 
brought forward, and as local conferences have failed to arrive at 
a settlement, the whole matter has been referred to the central 
authorities.” I have to inform you there is no dispute on at 
Newton-le-Willows, nor has any local conference been held, and [ 
shall be glad if you will correct this mis-statement in your next 
issue. THOMAS CURLEY, Secretary. 

St. Helens Engineering Employers’ Association, 

St Helens, Lancashire, February 26th. 








THE RatinG oF RatLways.—The burden of taxation on railway 
companies’ property has risen in late years to an extraordinary 
extent. As an instance, the rates and taxes of the Great Western 
Railway Company in 1891 amounted to £220,715, while last year 
they had risen to £444,074, or an increase of over 100 per cent., 
equal to a dividend on the ordinary stock of 14 per cent. 


ENGLAND’s LarGEesT RAILWAY ENGINE.—Last week, what is said 
| to be the largest railway engine in England was turned out of the 
| Great Western Railway Works, Swindon. The engine, which has 
| been designed and erected under the personal supervision of Mr. 
| Dean, is a departure from the usual type built by. the company, 
and is designed with a view to working the fast main line express 
| trains over the heavy gradients existing on some portions of the 
Great Western Railway system, without the assistance of a pilot 
engine. The engine marks the limits in height and width available 
on English railways, on account of the restrictionof the load gauge, 
the height from rail level to top of chimney and top of cab being 
13ft. 2in., and width over cylinder lagging 8ft. llin., the centre of 
boiler from rail being 8ft. 6in. There are several special features 
in the engine, the boiler being of very large dimensions, with a 
barrel 14ft. Sin. long and 5ft. diameter, with extended smoke-bex. 
The fire-box is of the Belpaire type, 9ft. long, and is placed between 
the frames. The total heating surface of the boiler is 2400 square 
feet, with a grate area of 27? square feet, the working pressure 
being 180 Ib. per square inch. The cylinders, contrary to the usual 
practice of the Great Western Railway, are placed outside the 
frames, and are 18in. diameter, with a stroke of 30in. The valves 
are of the piston type, 64in. diameter, controlled through a rocking 
shaft by Stephenson's link motion. The engine has six coupled 
wheels, 5ft. Shin. diameter. The leading end of the engine is 
carried ona bogie with wheels 3ft. 2in. diameter. The tender 
carries five tons of coal and 4000 gallons of water, and is fitted with 
the water pick-up apparatus for filling the tender when running 
from water troughs placed between the rails, as at Pangbourne. 
All the wheels on the engine and tender are fitted with the vacuum 
brake, the bogie having a separate brake cylinder. The driving 
wheel base of the engine is 1/ft. 9in., and the total base of engine 
and tender is 53ft. 5}in., while the total length over buffers is 
63ft. jin. The engine and tender complete in working order weigh 
105 tons. 
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SIR WILLIAM LENG. 


Simm WILL1AM CHRISTOPHER LENG, whose death was briefly 





recorded in our issue of last week, and who was for many | 


years the active editor and, to his death, the managing 
proprietor of the Sheffield Daily Telegraph, was born in Hull 
on January 25th, 1825. He was the elder son of the late Mr. 
Adam Leng, of Hull. 
John Leng, of Kinbrae, Newport, Fife, Scotland, the 
managing proprietor of the Dundee Advertiser. 
members of the family were two daughters—Mary, the 
younger, who died in her infancy, and Ann, the elder, who 


married the late Captain Whiteley, of Hull, and died in | 


1859. 


In his juvenile days William Leng was shy and retiring, | 


absorbel in reading and in meditation. His brother John 
was equally eager in literature, and their mother, a shrewd 
and kind-hearted woman, was glad to note this disposition 


and to encourage it to the utmost of her power. At eleven | 
years of age, William was placed in a private school kept by | 
a master who was in debt to Mr. Adam Leng. Here he | 


remained till he was fourteen, after which he entered the 
service of a wholesale chemist. At eighteen he was made 


town traveller, coming constantly into contact weekly with | 


300 of the Hull shopkeepers. As traveller, he was so success- 
ful that his employer handed over to him a country district. 
At twenty-two he set up in business on his own account. 
While thus engaged he began to contribute anonymously to 
the local papers at Hull. The first fruits of his pen were 
cuttingly sarcastic. Even at that 
early age he sighted one of the 
great works with which his name 
will ever be associated—the over- 
loading of vessels. 

Two years later his brother 
John took up a position on the 
Dundee Advertiser, where, cognis- 


The younger son was John, now Sir | 


The other | 


case; he personally visited the saw manufacturers, and 
collected such a heavy weight of testimony that he once 
| more returned to the attack, challenging Broadhead to make 
| good his pledge and take legal proceedings to vindicate his 
character. At that time he sat in his room doing his work 
with a loaded revolver on his desk, and when returning to 
his home at night was guarded by police. 

Thus the atrocious business went on until, through the 
efforts of Sir William Leng and Mr. John Jackson, the chief 
constable of Sheffield, a Royal Commission was appointed, in 
spite of great influences brought to bear against an inquiry. 
A remarkable feature of this inquiry was the stipulation of 
| the editor of the Sheffield Daily Telegraph that there should 

be an indemnity clause. Without it he felt that the inquiry 
| would come to nothing. 
should be no indemnity for criminals, but the wisdom of the 
| editor was apparent while the inquiry was in progress, for 
without it the revelations would never have been made. 

To cut.a long story short, Broadhead found himself com- 
pelled to go into the witness-box, and had to confess to an 
appalling list of crimes. As a result of the Commission and 
of the consequent agitation, the Saw Grinders’ Union were 
compelled to meet public opinion. On September 17th, 
1867, they had passed a resolution justifying the conduct of 
Broadhead and his associates. In the following month they 
adopted new rules, one of which was to recommend the 
expulsion of any member guilty of rattening or outrage. 

Trade outrages did not end with the Royal Commission. 
Broadhead, though deprived of his office, still continued in 
Sheftield, and with almost incredible audacity struggled hard 


Many people insisted that there | 





AMERICAN PIG IRON PRODUCTION 


| Ir was a foregone conclusion, from the activity of trade and 
| the monthly records of furnaces in blast, that the United 
| States would during last year easily surpass its record output 
of 13,789,242 tons of pig iron for 1900. Mr. Swank puts the 
past year’s total at 15,878,354 tons, or 15 per cent. more than 
that of the previous period, 66 per cent. more than in 1897 
five years ago, 138 per cent. more than in 1894, and 75 per 
| cent. more than in 1892, eleven years ago. The com. 
parative figures in gross tons for a decade past are as follows. 






Years. Gross tons. Years. Gross tons, 
1901 15,878,354 189% .. .. 8,623,197 
1900 13,788,242 1895 .. .. 9,446,308 
Tse 13,620,703 1894 6,657,088 
1898 11,773,934 .. 1803 7,124,000 
1897 9,662,680. 1892 0,157,000 


Production in the first half of the year was heavy, exceeding 
even the first half of 1900, when boom prices constituted a 
| powerful stimulus, but it remained for the last half of 190) 
| In spite of car famines, to show a production one-third larger 
than that of the second half of 1900, and nearly 900,000 ae 
larger than the last half of 1889, as the following table will show: 





Years. First half. Second half. Total for year 
1901 7,674,613 - $,203,741 ‘ 15,878,354 ; 
1900 7,042,560 6,146,673 : J 
1890 6,289, 167 7,331,586 2 
1898 », S69, 70 5,904,231 
1897 4 5,240,204 
1896 4,976,236 3,046,891 23,127 
1805 4,087,558 5,858,750 9.446.308 





As an illustration of the growth 
of demand and production, it js 
observed by ‘ Bradstreets ” that 
the production in the last six 
months of 1901 was little below 
that of the entire year 1896, and 
fully as large as that of 1891, the 
last year of the previous decade, 





ant of his brother’s remarkable 
literary power, he induced him to 
join him. William Leng there 
became leader writer and reviewer 
for the Dundee Advertiser, where 
he distinguished himself by his 
continued assaults on the over- 
loading of ships, on American 
slavery, on the opponents of sani- 
tary and architectural reform in 
large towns, as well as in his 
manly fights against the enclosure 
of commons and stopping-up of 
ancient rights of way. 

In 1864 Mr. Frederick Clifford, 
K.C., then on the staff of the 
Times, London, and a frequent 
contributor to the Sheffield Daily 
Telegraph, negotiated for the pur- 
chase of the latter paper, and, 
seeking for someone to edit it, 
invited William Leng to return to 
his native county from Dundee 
and take part in the enterprise. 
The invitation was accepted. 
Leng came to Sheffield at the end 
of October, 1864, and became 
joint proprietor with Mr. Clifford 
of the Sheffield Daily Telegraph, 
the first daily paper published in 
the provinces. With many claims 
as a writer, both of vigorous lead- 
ing articles and of playful sketches, 
with wonderful power in describing 
anything that pertained to the 
sea or to ships, there is no doubt 
that the great work with which his 
name will most largely be honoured 
in history is his successful battle 
against ‘‘ Broadheadism,’’ and his 
crushing of the infamous trade 
union tyranny which had esta- 
blished a positive Reign of Terror 
in Sheftield. 

When Sir William came to 
Sheffield the town was notorious 
for three things. It was a hotbed 
of pro-Southern sympathy, the 








The records are _ sufficiently 
striking. Some irregularity jis 
shown in the production of the 
different States, but the leaders 
keep moving ahead. Pennsyl- 
vania reports 7,343,257 tons, an 
increase of 978,000 tons on the 
one twelvemonth; and Ohio 
3,326,425 tons, an increase of 
856,000 tons. Illinois still retains 
third place with 1,596,850 tons, 
an increase of 133,000 tons; and 
Alabama is next with 1,325,212 
tons, increase 39,000 tons. The 
proportion of gain is 15:3 per cent 
in the case of Pennsylvania and 
34°6 per cent. in the case of Ohio. 
Illinois’s gain is equal to 17 per 
cent., while Alabama is 3:4 per 
cent. Among the States showing 
decreases New York figures pro- 
minently ; but New Jersey, Con- 
necticut, Virginia, Texas, West 
Virginia, Kentucky, and Tennes- 
see also show decreases, this 
pointing to a return to normal 
conditions as to prices, and, 
therefore, to reduced production 
in all but the most favourably 
situated States. 

The explanation of the easy pre- 
dominance of Pennsylvania in the 
iron and steel industry of the 
United States is found in the pro- 
duction by this one State of all 
but about 100,000 short tons of 
the output of 53,568,000 tons of 
anthracite coal; of a little over 
67 per cent. of the total output 
of bituminous coal; of fully 95 
per cent. ef the make of coke; of 
over 57 per cent. of the output of 
63,362,704 barrels of crude petro- 
leum, and of natural gas to the 
value of about 16,000,000 dols. 
out of a total of 23,606,223 dols. 
The abundance of fuel in the 
region compels other sections to 








stronghold of trades outrages, and 
the citadel of extreme Radicalism. 
His coming was a new force. He 
instantly set himselfin antagonism 
to the influences then dominant 
in the place, waging war on Radi- 
calism, on the Confederate sympa- 
thisers, and on the outrages and 
despotism of the trades unions. For years the city had been 


given over to secret rattening, and to trade outrages which | 


had practically superseded the law of the land. The story is 
too long to tell in detail, but the Hereford-street outrage, 


which was the first that occurred after Sir William Leng’s | 


arrival in Sheffield, may be given as a typical incident in the 
history of the man who was the chief instrument in destroy- 
ing ‘‘ Broadheadism,’’ and bringing to an end a disgzaceful 
condition of affairs which had existed for over a decade. A 
man named Fearnehough had offended the Saw Grinders’ 
Union, of which William Broadhead was the secretary. 


Broadhead hired two men, who exploded a can of gunpowder | 


under the house where Fearnehough resided in New Here- 
ford-street on October 8th, 1866. 

This was only one of a number of outrages, which included 
murder, wrecking of buildings, rattenings, or the rendering 
of men non-productive by mutilating their hands. It may 
very well be said that Sheffield at that time was passing 
through a reign of terror. Williaa Leng, in his position 


as editor of the Sheffield Telegraph, set himself to work to | 


set matters to right. Broadhead was almost equally 
vigilant. He summoned meetings to clear’ his character 
before his fellow-unionists ; he consulted his solicitors ; he 
tried intimidation, publicly and privately. He pledged 
himself before a public meeting of Sheffield citizens to take 
legal proceedings against the Telegraph, ‘‘ even if he had to sell 
his shirt.’ Privately he sent threatening letters to the 
editor, and on one occasion he is said to have called with 
another accomplice to carry out the threats contained in 
these letters. Sir William, however, was not to be cowed. 
Every threat made him more determined to bring the ring- 
eaders to justice. He spent his own money like water in 
the endeavour; he employed his staff in working up the 


SIR WILLIAM CHRISTOPHER LENG 


to keep his position as a labour leader ; but not long after- 
wards retribution began to dog his steps, and after a 
subsequent career of disaster in this country and abroad, he 
| eventually died in Sheffield in 1879. : j 
The people of Sheffield, in recognition of the public service 
| rendered by Sir William Leng in exposing the trade outrages 
| and bringing to light their perpetrators, presented him with 
| a life-sized portrait and a purse of 600 guineas. That was 
Sir William’s great and crowning work for the city of his 
adoption. The honour of knighthood was conferred upon 
him by her late Majesty the Queen in 1889, in recognition of 
the successful crusade he completed for the freedom of 
| industry and trade. : 
| The paper of which he was the dominant spirit made. very 
| rapid progress. From a struggling sheet published in a small 
out-of-the-way office, it is now a great journal. During the 
later years of his life Sir William Leng had been in indiffer- 
‘ent health. He travelled a good deal, making several visits 
to the Far East.’ Some years ago he entirely gave up his 
room at the office, and when in this country contented him- 
| self-with occasional calls at the scene of his former labours. 
He continued, however, by consultations with his co-pro- 
| prietors and the chief of his staff, to exercise an influence 
| upon the conduct of the paper. Gradually his strength 
| failed, and a grave illness, which began about a month ago, 
left little hope of his ultimate recovery. Death took at 
Oaklands early on the morning of February 20th. Sir 
William attained his seventy-seventh year on January 25th. 








| Errorts are being made in Buffalo to induce the rail- 
road companies having terminal stations in that city to unite in 
the construction of a central passenger station, 


pay tribute to it. The iron ores 
of Lake Superior and the iron 
ores of Cuba alike find their way 
to the furnaces of Pennsylvania. 
West Virginia shows how power 
fully transportation affects the 
region within itself and disem- 
bowels one State to fee another. West Virginia pro- 
duced in 1900 in round numbers 22,600,000 short tons 
of bituminous coal, 4,747,000 tons of coke, 13,910,000 
barrels of crude petroleum, and natural gas to the 
value of about 6,000,000 dols., and yet she is credited with only 
166,758 long tons of pig iron, and her production of steel and 
manufactured iron was not sufficiently important to cauce 
her to be distinguished from “ other States ’’ in the reports. 
Reliable statistics show that at the beginning of this year 
there were 4615 iron foundries in the United States, 470 more 
than were returned as being in existence on January Ist, 1900. 
There are 875 brass foundries scattered throughout the country. 
Combining the two kinds, we have a total of 5490 brass and 
iron foundries. Malleable iron foundries increased during 
the two years from 95 to 107. In New York the increase 
from 1900 to 1902 in the number of iron foundries was from 515 
to 521; Pennsylvania, from 646 to 721 ; Ohio, from 400 to 436 ; 
Illinois, from 298 to 333; Michigan, from 230 to 258 ; 








Indiana, from 185 to 214; Wisconsin, from 173 to _ 
These seven States have a total of 2678 iron and a 
l ’ 


foundries, or 58 per cent. of the total for the country. AC 
as will be inferred from the figures of production, the capacity 
of the Pennsylvania plants is much greater than that of any 
other State. 








CANADA just now presents a promising outlook for the 
locomotive industry. The Kingston Works are fully occupied with 
contracts, largely from the Government, and wil] be engaged ( 4 
these for some time to come. Neither at the works of the Grand 
| Trunk Company nor those of the Canadian Pacific are engines 
| being turned out nearly fast enongh to meet the demand kept up 
| by the traftic on the two lines, 
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VERTICAL TURNING AND BORING MILL. 


No machine tool has gained so much popularity of late 
years as the small size boring mill, fitted with turret head and 
so on. Quite recent developments have carried the design still 
further, and more than one maker now provides additional 
tool-boxes at the sides. A machine thus arranged is illus- 
trated above. It is made by G. Wilkinson and Sons, Brad- 
ford-road Works, Keighley. 

In this machine an advantage is obtained in the uantity 
of production by having three tools in operation at the same 
time. The table is provided with gripping jaws to facilitate 
chucking, and the turret head is fitted with various cutter 
bars—four in number—necessary to perform several opera- 
tions without change. The turret head is balanced and 
carried on a strong slide, which has an automatic vertical 
traverse of 15in. by worm and wheel and rack gear, and a 
horizontal adjustment of 9in. The main body is of box 
section. On the sides are bolted two strong vertical stand- 


ards, each fitted with a tool-box. The tool-box on the front | 
standard has an automatic feed motion of 18in. vertically | 


and 10in. horizontally ; that on the back standard has an 
automatic vertical feed only, and hand horizontal motion. 
The table is 2ft. 6in. diameter, and has a long socket through 
it with steel tail support, which may be regulated by worm 
and wheel, actuated by a shaft shown in front of the machine. 


It is driven by spur and mitre gearing. The automatic | 


motions are driven by chain gear. The machine is suitably 
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designed for hcavy cuts, and is diiven by powerful double- 
gear and four-speed cone. It will admit work up to 2ft. 6in. 
diameter by 15in. deep. The weight of the machine illus- 
trated is 34 tons. 








THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRIC TRACTION ON RAILWAYS. 
At the ordinary meeting on Tuesday, February 18th, 1902, Mr. 
Charles Hawksley, President, in the chair, the paper read was 
‘Electrical Traction on Railways,” by W. M. Mordey and B, M. 
Jenkin, M. Inst. C.E. 

In view of the questions arising out of the recent Inner Circle 
arbitration as to the practicability of the general application of 
electrical working to railway systems, the authors considered the 
present time a suitable one for a general review of the varic us 
electrical systems applied to or proposed for railway working. 

Short and busy railways were now being successfully worked by 
electricity, and longer lines were calling for attention. As the 
distinction between railways and tramways was rather arbitrary, 
much of the paper was to be taken as referring to tramway work 
as well as to railway work. 

The principal features of existing systems were classified and 
described under three heads, viz.:—(i) Direct-current methods : 
(2) composite direct and alternate-current methods; and (3) 
alternate-current methods. 

It was shown that in the first-named class, viz., purely direct- 


‘current methods, the principal alternative to the simple 500-volt 
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Singh 


two-wire system was tke three-wire systemin various modifications, 
which were explained. This was followed by a descriptionand die - 
gram of the method adopted on the City and South London Railway, 
which was the only important example in actual practice of a purely 
direct-current system using other than the simple 500-volt arrange- 
ment. This system.was a three-wire distribution combined with 
feeders supplied at 2000 volts. 

The composite method—that used on the Central London 
Railway—was next described, in which high-tension three-phase 
alternate-current transmission was combined with step-down 
transformers and rotary converters, to give direct current to the 
railway. The existing alternate-current methods were all described 
under three-phase working, and it was shown that on the Continent 
there was a decided tendency to work out the more difficult traction 


| problems by the use of three-phase alternate currents, not only for 


transmission, but also for working the trains themselves. A table 
was given containing particulars of the principal three-phase electric 
railways. 

The authors then proceeded to discuss the comparative advan- 
tages and disadvantages of these three classes or methods, giving 
curves to illustrate the efficiencies of thesub-stations according tothe 
methods adopted ; and a table showing corresponding costs of the 
plant &c., required. The advantage to the direct-current and com- 

posite methods of their easy use of accumulators was pointed out, 

ut the possibility of also using these on alternate-current systems 
was considered. The systems were also compared in their relations 
to number of conductors, speed, effect of variation of voltage, and 
relative complexity of the sub-stations. 

The paper next considered the starting torque of single-phase 
alternating-current motors, with illustrative diagrams of curves, 
after which consideration was given to the increased electrical 
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resistance of the rails with alternate currents, according to the 
periodicity. Some tests made by Mr. Blathy on this matter were 
communicated by the authors. The effect of these results on the 
use of alternate currents was considered rather fully, the limitations 
imposed being pointed out, and conclusions being drawn as to the 
probable advantage of using copper conductors in place of the 
rails. Attention was drawn to the choice of periodicity as affected 
by lighting, rail-resistance, and effects. A short section followed 
on lighting. The return of energy to the line when running down 
gradients and when stopping the train was dealt with; it was 
pointed out that efforts to do this with direct currents had not 
had any success; but with alternate currents the problem was 
much easier ; in fact, the method was used on most of the existing 
alternate-current lines, not so much with the object of economising 
energy, but for the sake of obtaining a very convenient brake. 
The importance of variable-ratio control was next considered ; 
the special need for such a process being shown by the fact that 
with the present methods, direct current or alternate current, 
the maximum losses of power and the maximum output of the 
generating station occurred when the power developed at the train 
was least. 

The author summed up under the following twelve heads the 
requirements that should be met in any general system of electrical 
railway working :—(1) Extra high-pressure for feeding sub-stations. 
(2) Avoidance of moving machinery in the sub-stations. (3) On 
longer lines a high-pressure distribution to the trains ; making 
necessary, (4) overhead conductors. (5) Easy extension of distri- 
buting system. (6) Ability to supply trains having different 
systems of motors and control. (7) High acceleration when start- 
ing. (8) The return of energy on gradients, or when stopping. 
(9) Possibility of using different speeds. (10) A variable-ratio 
arrangement for starting, for speed regulation, and for returning 
energy. (11) Possibility of using motors on a locomotive or dis- 
tributed on the train. (12) The train equipment and control to 
admit of extension and modification to work on other systems. 
The first six of these referred to the distribution of power, and the 
last six to the equipment of the trains themselves. The first five led 
to single-phase alternate-current working as the only method that 
fulfilled all the conditions. 

The authors accordingly proceeded to discuss whether any system 
of utilising single-phase current was possible, and they described 
in considerable detail a method originally proposed by Mr. Ward 
Leonard. In this system a single-phase motor on the train would 
drive a direct-current dynamo provided with means for separately 
exciting it, and for varying its E.M.F. over any desired range. 
The current from this dynamo would be taken to a separately 
excited direct-current motor ; by this means there would be pro- 
vided a most fiexible variable ratio transformation, and the advan- 
tages of such a system were pointed out. It was then shown that 
such a system satisfactorily met the other seven requirements laid 
down, and offered at least a practicable solution of the problem 
of a comprehensive general system of electric traction for railways. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railiray locomotive reparr shop,—The uew works of the New Jersey 
Central Railroad, U.S.A., include a building 150ft. wide and 700ft. 
long for repairing locomotives, this building containing the machine 
shop, erecting shop, and boiler shop. The erecting shop has two 
50-ton electric travelling cranes of 70ft. span, with a clear height 
of 35ft. above the floor. The walls are of concrete to 7ft. above 
the floor, supporting steel columns with brick curtain walls between. 
The steel roof trusses are nearly flat, with a lantern roof along the 
centre, and much of the area is covered with a translucent fabric, 
the remainder having a gravel composition covering. The floor is 
made of 1ft. of cinders and 6in. of concrete, with nailing strips 
embedded in the latter for the attachment of the pine planking. 
The tracks of the erecting shop accommodate five lines of engines, 
three on the tracks and two on trestles between them. A pneu- 
matic despatch system carries orders from the machine tools to the 
tool room ; a messenger takesasharp tool to the man ordering it, and 
takes back the dulled tool as his receipt. The engine pits have 
compressed air connections and connections for portable electric 
lamps. Nearly all the tools are driven by electric motors, some 
having the motors attached to the frame, while others have a motor- 
driven countershaft. With the exception of small tools which are 
intended to be taken to the work by the cranes, any tool requiring 
over 3 horse-power has its own motor. Those requiring less power 
are arranged in groups. The machine tools are grouped in depart- 
ments, each of which is so arranged that the heavier tools will be 
under two cranes, and the lighter tools where they can be reached 
by air lifts and automobile trucks. The two electric travelling cranes 
in this shop are of 5 and 10 tons capacity. In the boiler shop 
vil furnaces are used to heat the plates, all the riveters are pneu- 
matic. The largest has a 16ft. gap, and can drive ]}in. rivets, 

Fireproof partition In ‘large office buildings 
occasional fires have shown that the ordinary partitions are of little 
use in checking the spread of fire, especially where the partition 
rests upon a base or skirting board. The building department of 
the city of New York, U.S.A., has in recent years conducted 
numerous fire and weight tests of fireproof fioor construction, and 
has now turned its attention to partitions. A number of buildings 
were erected, cubical in form, about 10ft. high, 9}ft. wide, and 
14ft. long, with a grated floor and four flues. The walls were of 
different styles of partitions, built by the makers. Fires were built 
in the grates, giving a temperature of about 1700 deg. Fah., which 
were maintained for an hour and then cooled off by a stream of 
water directed on the inside. Plaster composition blocks were 
partly disintegrated by the water, cavities being washed in them, 
and the inner face of hollow blocks being largely stripped off. No 
holes were burned or knocked through ; but the condition after the 
test was such that the partitions would have had to be pulled down 
and entirely rebuilt to enable them to stand another test. In par- 
titions of metallic lath netting covered with plaster, so much of the 
plaster was removed that it would have had to be entirely renewed 
if ina, building. Partitions built of terra-cotta blocks and con- 
crete bloeks, however, suffered very little damage. The thin 
coating of plaster was damaged, but this is not a part of the par- 
tition proper-—as ina metallic lath partition—so that these block 
partitions could have been subjected to another test at once with- 
out affecting their structural or fireproof conditions. 


coustruction, 


Concrete workshops. —The new locomotive and carriage works of the 
New Jersey Central Railroad, U.S.A:, are of monolithic concrete 
construction. The works include a machine and boiler shop, 150ft. 
by 700ft.; blacksmith shop, 20ft. by 300ft. ; carriage and wagonshops, 
woodworking shop, paint shop, &c. &c., and a segmental engine 
house with 52 stalls, radiating from a 70ft. electric turntable. A 
transfer table 80ft. long has a travel of 840ft. The shops have a 
capacity for the repair of 450 locomotives, 8000 coal cars, 8000 goods 
wagons, and 500 passenger cars per year. Some of the buildings 
are of cinder concrete—1 part cement, 3 parts sand,and 6 parts 
cinders. In other buildings a combination of gravel and sand, 
used just as it came from the pit, was employed, and this was 
mixed with cement only. All the concrete was mixed very wet, so 
that no ramming was required, the concrete being puddled with a 
light wooden rammer to secure an even distribution of the material. 
When the temperature fell below 25 deg., the water was heated 
almost to boiling point and salted with 1 |b. of salt to 18 gallons of 
water. When work was stopped at night it was sprinkled with 
salt and covered with canvas. The forms were of yellow pine 
plank, coated with soft soap, so as to give a smooth surface. No 


provision for expansion and contraction was made with the cinder 
concrete, but in gravel concrete joints were made about 150ft. 
apart. 


Some of the concrete was mixed by hand and some by 





| 
machine, the former being the more economical wherever the walls | 
were less than lin. thick. If the machines were used for this 
part of the work the cost of mixing was reduced, but the cost of 
handling and depositing was increased. 

Tramway coustruction.—The tramways company of Scranton, 
U.S.A., has adopted a very substantial system of construction for 
cities of a secorfdary character. The whole street is covered with 
concrete 6in. thick, increased to 12in. under the rail joints. Flange 
rails 6in. high, 65lb. per yard, are laid on the concrete and con- 
nected at intervals of 10ft. by steel sleepers of old rails. These are 
embedded in the concrete. The rail joints have six-bolt angle 
fish-plates, and the rails are laid to break joint, a flat tie bar with 
threaded ends passing through the fish-plates at one end and through 
the solid rail at the other end. These tie-bars are also spread 10ft. 
apart. Under each rail joint is a piece of inverted rail 4ft. long, 
the flanges of the main and inverted rail being riveted together. 
Four of the rivets are of copper, serving as rail bonds, As these 
base rails are embedded iu the concrete the joints are very rigidly 
supported. Between the rails is laid brick paving ona sand cushion 
bed, the bricks next the rails being so shaped as to fit against the 
web and leave a flaring groove lgin. wide at the top. The riveting 
was done by a pneumatic jaw riveter suspended from a jib crane 
on a truck running on the rails. This truck also had an air com- 
pressor, driven by an electric motor. The concrete was mixed by 
a Drake machine mounted on a similar truck, and delivering the 
concrete in place between or outside the rails, the machine being 
so made as to swivel. It was driven by a 30 horse-power electric 
motor. When the rails were laid and blocked in position, the 
riveting truck was run, and was followed by the concrete truck. 
The total cost of this permanent way, including paving, is about 
11s. per lineal foot of street. 

Electric hoisting machines.— Electric hoisting machines are now 
being extensively used in the United States for a variety of 
purposes, and special types of these machines are manufactured by 
C. W. Hunt and Co., of New York. A machine for coal-handling 
plants has the motor, gearing, and drum in line upon one bed-plate, 
while a machine for operating a mechanical excavator has two 
drums, for the hoisting and jib tackles. These are operated by 
hand levers, with a foot treadle for the friction brake. A special 
machine for use on wharvesand piers has two wind heads, one on 
each side of the case enclosing the gear, and this is operated by a 
controller like that of an electric tramcar. The hoisting speed is 
500ft. to 100ft. per minute for quarry and derrick work, excavation, 
&ec. For wharf and cargo hoisting, raising hods in buildings, &c., 
the speed is 150ft. to 300ft. per minute, while in special cases the 
speed is 400ft. to 600ft. per minute. The motor may run con- 
tinuously, hoisting the load by throwing in a friction clutch, and 
lowering by a band brake; this method is suited for either 
alternating or direct-current motors. The motor may be stopped 
and started for each lift, the load being lowered by a band brake. 
This is better suited for direct-current motors. The motormay be 
run forward to hoist and backward to lower, which requires a 
direct-current motor with reversing switches. In handling coal, 
iron tubs or buckets of } to # tons capacity are generally used. 
The drums are of steel plate, with cast iron flanges, and the spokes 
are made in the form of propeller blades, so as to throw a cooling 
current of air against the surfaces of the frictionclutch. The gear 
wheels have machine-cut wheels, and are completely enclosed in a 
casing which forms an oil chamber. Tests of a hoist witha 
15horse-power electric motor showed a total mechanical efficiency of 
85 per cent. 

Heavy goods locomotives,—For the heavy goods trattic, especially 
on the mountain divisions, the Santa Fe Railway, U.S.A., is 
adding to its equipment a large number of exceptionally powerful 
engines. These include 75 engines of the decapod type, having 
ten coupled driving wheels and a two-wheeled leading bogie. Each 
engine can haul a train load of 2100 tons up a gradient of 1 in 105. 
The total weight will be 130 tons, with 115 tons on the driving 
wheels. They will be four-cylinder tandem compounds, with 
cylinders 19in. and 32in. diameter and 32in. stroke. The driving 
wheels are 4ft. 9in. diameter. Of these engines fifty will be oil 
burners, with marine boilers having three furnaces, the total heat- 
ing surface being 5800 square feet. The others will have wide fire- 
boxes for burning coal, and will have about 5200 square feet of heat- 
ing surface. The former will weigh about 451b. per square foot of 
heating surface. Besides these monster engines there are thirty- 
five new Consolidation goods engines, having eight coupled driving 
wheels and a two-wheeled leading bogie, and forty-five new six- 
coupled passenger engines with two-wheeled leading and trailing 
bogies. Some of the goods engines have marine boilers. They 
are four-cylinder Vauclain compounds—not tandem, with 
cylinders l7in, by 32in. and 28in. by 32in; balanced piston valves 
and cast steel frames. The weight ix 107 tons, with 955 tons on 
the drivers. The tractive effort, with 210lb. boiler pressure, is 
45,800 lb. when working compound, or about 55,000 1b, when using 
live steam in the low-pressure cylinders. The tenders weigh 
55 tons, and carry 6000 gallons of water and 2500 gallons of oil. 
The boiler is of the wagon-top type, with three 28in. corrugated 
furnaces 7ft. long. These give 165 square feet of heating surface, 
the combustion chamber gives 70ft., and the tubes give 4031ft., 
making a total of 4266 square feet. The oil in the tank is heated 
by exhaust steam from the air-brake pump. 


Salt in the United States.—The production of salt is classed in 
the United States census report as a manufacturing industry, 
although there is some difference of opinion as to its being properly 
mining or manufacturing.. Rock salt is undoubtedly a mining pro- 
duct, .but is included with other kinds in the report. Salt has been 
produced since 1620, when it was made in Virginia, At the present 
time comparatively little salt is made from sea water or brine 
springs, but there are solar evaporation works on San Francisco 
Bay, and on the Great Salt Lake. Nearly all the evaporated salt 
is now obtained by sinking wells to the salt body, pumping feed- 
water into the wells and withdrawing the brine after it has become 





well saturated. Salt manufactured by artificial heat is made either 
in kettles and open pans, the lime being usually boiled by direct 
heat, or it is made in vacuum pans and grainers, heated by steam. | 
In the grainer process, which is essentially American, the lime is 
evaporated from rectangular vats about 12Zin. deep, in which are | 
heated coils of pipe for either live or exhaust steam. The brine is | 
usually agitated mechanically, so that the salt which forms on top | 
will be broken up and precipitated. The salt is removed from the 
bottom of the pan by hand labour or by mechanical scrapers. 
Solar salt is made in vats or ponds, covered or uncovered. Rock 
salt is mined and prepared for use in New York, Kansas, Louis- | 
iana, and California. There are in the United States about 160 
salt manufacturing establishments, with a capital of £5,430,000, 
employing about 5000 persons, and the annual value of products is 
about £1,600,000. In 1900 the quantity produced was 15,187,819 
barrels of 280 Ib. each, or 1,900,000 tons. Of this total 11,733,166 
barrels were made by the boiling process, 910,974 barrels by solar 
evaporation, and 2,543,679 barrels were rock salt. Saltis produced 
in fifteen of the States. 





THE projects of an electric underground railway between 
the Gare Montparnasse and the Butte-Montmartre, Paris, has 
been adopted by the municipality on the report of M. Felix 
Roussel ; and the concession has been granted to MM. Berlier et 
Janicot, who are to carry out the works at their risk and cost, ten 
metres below the surface, subject to a royalty of one centime for 
every passenger carried, From Montmartre the line is to pass 
under the Rues Houdan, Pigalle, and Blanche ; the Place de la 
Trinité ; the Rues Saint-Lazare and Boissy d’Anglas; Place de la 
Concorde ; river Seine ; the Boulevards Saint-Germain and Raspail ; 
the Rue and Place de Rennes and the Boulevard Edgar-Quinet, | 
while there are to be fifteen stations, | 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE chief matter which is engaging attention in the Birmingham 
district, as in other portions of the kingdom, is the continued 
arrival of American inquiries for pig iron and steel, in regard to 
which subject the position, which I sketched last week, is becoming 
more pronounced, Partly on account of this feature, and also to 
some extent in consequence of improvement in some branches of 

Midland trade, values are rising both in crude and finished iron, 

and on ‘Change to-day -Thursday—in Birmingham there was 4 

distinctly stronger tone than has been noticeable for some weeks 

past. A steady upward tendency in the values of both raw and 
finished iron continues. Sheets and gas —_ are dearer to buy by 
about 2s. 6d., and pig iron from Is, to 1s. 6d., according to brand, 

Quotations of manufactured iron are about as follows :—Marked 

bars, £8 10s.; Earl of Dudley’s brand, £9 2s, 6d.; second grade. 

£7 10s.; and common unmarked bars, £6 5s. to £6 10s., £6 12s. 6d, 
in some cases is reported as being obtained. Sheets, singles. are 
realising from £7 15s. to £8 ; doubles, £8 to £8 2s. 6d.; and trebles, 

£8 12s, 6d. to £8 15s.; with galvanised corrugated sheets, f.o,), 

Liverpool, £11 5s, to £11 10s., and in some instances £11 12s, 6d,: 

hoop iron is £7 5s,; and gas strip, £6 12s. 6d, to £6 lis. 

The demand for steel owing to the stoppage of German supplies 
has improved since consumers of the foreign material have to rely 
more upon local sources. Prices therefore are stiffening. Bessemer 
billets are quoted £4 15s. to £4 17s. 6d.; best Siemens, £5 to 
£5 2s, 6d.; mild steel bars, £6 10s. to £7; plates, £6 15s. to £7; 
and girders, £6 to £6 ds. 

In the crude iron trade increased foundry requirements are 
responsible for a good deal of the enlarged demand which is being 
experienced, though purchases are also being made by merchants 
of a speculative character in anticipation of the growth of foreign 
requirements, Staffordshire cinder forge is quoted 47s. to 4ss,; 
part mine, 51s, to 52s., and in some cases higher ; all mine, 53s. 6d, 
to 61s., best ditto, 78s, to 81s.; and cold blast, 96s. to 101s, 

Several important engineering schemes are contemplated, and the 
outlook is correspondingly cheerful. The City Council of Coventry 
propose to lay out a sum of £20,485 upon extensions and electric 
generating and distributing plant, and £2000 on electric motors for 
hiring out to consumers. The Electric Lighting and Power Committee 
of West Bromwich Corporation this week recommend the Council 
to borrow £10,000 for extensions of building and pa. Important 
new engineering workshops are being erected in Coventry by 
Messrs. Muliner, who, it is understood, have large orders in hand 
for gun-carriages for the War-office and Admiralty. This will be 
a new industry for Coventry, and will, it is believed, give employ. 
ment to a large number of hands. The general trade interests of 
the district should be furthered by the whole-hearted manner in 
which British engineering firms from all parts of the kingdom have 
applied for space at the Wolverhampton Exhibition, which is to be 
opened in May. 

Mining engineers note with interest an important proposed 
extension of the Warwickshire coalfield. The intimation conveyed 
at a meeting of the Coventry City Council that it had been decided 
by the Gas Committee to let land at Foleshill, adjacent to the site 
for the new gasworks, to the Warwickshire Coal Company, on « 
lease of some ninety-nine years or thereabouts, has caused con 
siderable interest. To find suitable spots for shaft sinkings, trial! 
borings are to be made, and the company is said to be very 
hopeful of extending its operations ultimately over a larger area 
and having a large output of coal within a few years. Naturally 
this will mean a large employment of labour, increased dwelling 
accommodation, &c., and, it may be hoped, eventually augmented 
railway facilities for the district. The enterprise is still in its 
early stages, but developments will be awaited with great interest. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester, The probability of a stronger position in the iron 
and steel trades, which I have indicated in recent notes, is being 
fully confirmed, and during the past week there has been a further 
general hardening in prices, with an increased weight of businex« 
passing through. This, however, as I have previously intimated, 
is searcely due to any material improvement in the local trade 
situation, so far as it affects large users of iron and steel, but ha« 
been brought about mainly by external and other influences, In 
the first place, for some time past there has been a curtailed out 
put, which has reduced stocks in the hands of both producers and 
manufacturers ; in the second place, consumers have been buyiny 
as closely as possible from hand to mouth, and consequently alse 
hold no weight of material. This restriction of both production 
and consumption has, of course, been due to the unsatisfactor\ 
conditions of trade in this country, which to a large extent will 
continue. There are, however, indications of reviving activity ov 
the Continent which may bring a renewal of buying from Germany, 
and although the reports which have appea recently as to 
America being also a large purchaser of English material no doubt 
contain a good deal of exaggeration, there is the possibility of 
some considerable buying for the United States. A further 
important factor in the situation is the withdrawal from the market 
here of American pig iron and steel, which a year or so back were 
very keen competitors, and the large Canadian supplies that were 
expected will in all probability be absorbed for American require- 
ments, 

Naturally, with exceptionally small stocks in the hands of not 
only makers and manufacturers, but also of consumers, some 
anxiety prevails as to the future, especially if American and conti- 
nental buyers come upon this market for any large quantities of 
iron and steel. The first result of this has been a very substantial 
advance in prices, representing about 4s, per ton on Middlesbrough 


| brands, ls. 6d. to 2s. on Scotch, and from Is. 6d. to 2s, 6d. on 


local and district brands of pig iron, with an advance of about 4s. 
per ton on hematites, during the last two or three’ weeks. Users 
of pig iron, although they have perhaps not taken any serious 
alarm, have, nevertheless, been more anxious to cover their re- 


| quirements over a longer period than has been the case for some 


time past, and both makers aud manufacturers, for delivery over 
the next two or three months, have been able to secure the 
advanced rates now ruling on the market. There is still, 


| however, a good deal of hesitation about entering into long 


forward engagements, makers and manufacturers being cautious 
about committing themselves, whilst consumers do not care to 
buy much beyond present requirements at the prices now being 
quoted. 

A further hardening in prices, with a continued more active 
inquiry, was the general report on the ’Change meeting at Man- 
chester on Tuesday. In pig iron, although not many orders of 
really great weight come forward, there is an appreciable increase 
in the amount of business passing through. early all brands 
show a further advance, and buyers have to pay the full rates to 
secure the acceptance of orders. Lancashire makers are not 
quoting under 57s, 6d. to 58s., less 24, for No. 3 foundry ; Lincoln- 
shire makers, pending some official advance, are asking 2s. 6d. 
above the minimum basis, and are not prepared to book new 
business under 52s, 6d. net, delivered Manchester. On forge 
qualities Lincolnshire makers are quoting 1s. 6d. over their basis 
rates, 51s, 2d. net being now theirquotation for delivery Warrington, 
and Lancashire makers, whose prices range on the same basis, 
would quote about 52s, 6d., less 24. At the full rates no great 
amount of business has been put through, but orders of moderate 
weight have been placed, and at slightly below the maximum 
figures there would be considerable further buying. For No. 3 
,oundry, Middlesbrough, 56s. 1d, to 56s, 4d. net would represent, 
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the minimum for No. 3 foundry, by rail Manchester. Scotch iron 
js quoted about 57s. 6d. to 58s. Eglinton, and 60s, 6d. Glengarnock, 
net cash delivered Manchester docks, 

The associated Lancashire finished iron makers held a meeting 
in Manchester on Tuesday. Generally an increased demand was 
reported, but some of the large firms are still short of orders to 
keep them fully going. In view of this, it is not considered 
advisable to raise the basis price, but with the upward move in raw 
material there is a stiffening to the full list rate of £6 10s., which 
js now the minimum quotation for Lancashire bars, with North 
Staffordshire remaining £6 10s. to £6 15s. delivered here. Sheets 
are steady at about £8 5s., and hoops, with a moderate sort of 
home business, are maintained at the association basis of £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths, delivered here, and 2s, 6d. 
less for shipment. A fair inquiry is stirring in the nut and bolt 
trade, chiefly for black work, bright goods being still only in 
moderate request, and list rates are unaltered. 

In the steel trade a steadily increasing weight of business, with 
a gradual hardening of prices, is reported generally. Hematites 
show a further advance, and 68s, to 69s. net is‘now quoted for No.3 
foundry, delivered Manchester. _ Local-made billets are firm at the 
advance recorded last week, on the basis of £4 17s. 6d. Warrington, 
and £4 18s, 9d. Manchester net. Steel bars are not quoted under 
£6 10s. to £6 12s, 6d.; with common plates about £6 5s., and 
boiler plates strong at £7 10s., less dh delivered Manchester 
district. 

No really material change continues in the position in the engi- 
neering trades. Some firms engaged on structural work report a 
satisfactory weight of new orders coming forward, and all sections 
of electrical engineering are fully engaged, the numerous develop- 
ments in electric traction and lighting now in progress throughout 
the surrounding districts being likely to keep this branch well 
supplied with work for some time to come. Locomotive builders 
are also well off for orders to carry them over the present year, 
but there is perhaps rather a lessened weight of new work giving 
out. Machine toolmakers are mostly fairly employed, and firms 
engaged on specialities have sufficient orders to keep them going 
for some time to come, but for the most part orders are not coming 
forward very freely, and are mostly only to be got at low and un- 
remunerative prices. General activity is being tolerably well 
maintained throughout the boiler-making trade, but there is no 
pressure of new orders, and the increased cost of material may 
possibly have a restricting effect upon business. The textile 
machine-making branches continue but indifferently employed, 
and no real improvement would at present seem probable. 

The employment returns for some of the trade unions show a 
slight increase in the number of out-of-work members on the books, 
and generally the percentage of unemployed is larger than the 
average for three or four years past. 

The annual report of the Steam Engine Makers’ Society, which 
will be issued to the members early in the ensuing month, will, I 
understand, be a record of very satisfactory progress by this 
organisation during the past year, both as regards membership 
and accumulated funds. The annual report of the Amalgamated 
Society of Engineers does not appear until later in the year, but 
so far as the returns have been made up, they show that this 
import organisation has during the same period added about 3600 
to its membership, and also considerably improved its position as 
to accumulated funds, 

A generally steady tone has been maintained throughout the coal 
trade, but the — is not quite so strong as reported last week. 
The better qualities of round coal continue in fairly active request 
for house-fire requirements, with prices firm at full rates, and the 
output of the collieries all moving away. 

In the lower descriptions of round coal, however, supplies are 
becoming rather more plentiful, owing mainly to the lessened demand 
for common house-fire purposes, which in this branch of trade is 
quickly affected by any change in the weather, and the mildness 
of the past week has tended to throw on the market extra quan- 
tities of round coal suitable for steam and forge requirements. 
The demand for iron-making, steam, and general manufacturing 
consumption remains much the same, and prices are without any 
quoted change. If anything, however, there is not quite so much 
firmness in holding out for maximum rates, and although 9s. 
remains the average quotation for good qualities of steam and 
forge coals at the pit mouth, it is probable rather less than this 
might in some cases be accepted. The better outlook in the iron 
trade, however, is likely, for the present at least, to put a check 

on any material easing down from current rates. 

With regard to engine fuel, no very material change is notice- 
able, The better qualities are still meeting with a ready sale, and 
firm at late rates, averaging 6s. 6d. medium, and 7s. best sorts of 
Lancashire slack, at the pit. Of the lower descriptions of engine 
fuel there are still abundant supplies on the market, and from 
Derbyshire, Nottinghamshire, and some parts of Yorkshire, slack 
is being pushed for sale here at very low figures, with the result 
that local prices are kept weak, 5s. to 5s, 6d. being the full average 
for common Lancashire slack at the pit mouth, with a tendency to 
come below these figures when it is necessary to meet the pressure 
of outside competition. 

The shipping trade has fallen off somewhat, and there is a ten- 
dency to ease down in prices. In some cases as low as 10s, has 
been taken for ordinary descriptions of steam coal, and it is excep- 
tional where more than about 10s. 6d. is being got for good 
qualities, delivered Mersey ports. 

For coke a steady demand continues to be reported, and prices 
are being well maintained at late rates, averaging 22s. to 24s, best 
Lancashire foundry, and 13s, to 14s, best washed furnace cokes at 
the ovens, 


Barrow.—The hematite pig iron trade is again firmer on the 
week, and a fuller volume of business is bei one. Makers have 
booked a considerable number of orders for forward delivery, and 
are not selling much for prompt delivery. Indeed, they are so well 
sold forward that they have no n of any prompt business, 
Mixed Bessemer numbers are firmer at 60s, per ton net f.o.b., and 
warrant iron is higher in price at 59s. 6d. per ton net cash sellers, 
buyers 14d. less. Very few transactions are noted in warrant iron ; 
indeed, stocks have decreased by the small amount of 35 tons on 
the week, leaving stocks in hand at 16,605 tons, or an increase 
since the beginning of the year of 1659 tons. There are 36 fur- 
naces in blast, compared with 34 in the corresponding week of last 
year. It is generally expected there will be a comparatively brisk 
summer in the hematite pig iron trade. 

Iron ore is firmer in tone, and a fair business is being done in 
native qualities of best and ordinary sorts, the former being quoted 
at 16s,, and the latter at 12s. per ton net at mines, Spanish ores 
are in large consumption throughout the district, and large imports 
continue to be made. They are quoted firmly at 15s, net at West 
Coast ports. 

The steel trade is busier, generally speaking ; but orders, though 
more plentiful, are not realising higher prices. This is mainly on 
account of German competition. The Americans are not keenly 
competing at the moment. Rails are in brisk request on home 
and general foreign account. The plate mills are still only work- 
ing short time, and no new orders are reported this week. 

Shipbuilders and marine engineers are very indifferently 
employed, and there are not many orders offering except on 
Admiralty account, and the contracts which are to be placed in 
the hands of private builders have not yet been fixed. Naturally 
beng —— interest and speculation as to how these orders will 

placed. 

In the coke trade there is some depression, and prices are easier 
at about 19s, per ton delivered at West Coast furnaces, There is 
also an easier tone in the coal trade, and the consumption on manu- 
facturing account is below the average. 

During last week the shipments from West Coast ports reached 
re! 4861 tons of iron and 6877 tons of steel, as compared with 
11,180 tons of iron and 8943 tons of steel, a decrease in iron of 
6319 tons and in steel a decline of 2066 tons, The shipments of 





iron this year stand at 62,772 tons and steel 68,961 tons, as com 
vared with 56,555 tons of iron and 66,974 tons of steel, an increase 
in iron of 6217 tons and in steel an increase of 1987 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


IN the South Yorkshire district the general condition of the cca 
trade continues fair throughout. The pits are practically working 
full time, and a large amount of fuel is being raised, the bulk of it 
finding a good market. There are complaints of grievances at some 
places, and the Yorkshire Miners’ Association have granted 
permission to the miners employed at one or two pits to decide 
amongst themselves whether or not they shall cease work, but 
generally the men are satisfied with the conditions and the wages 
they are able to earn. There is still good business doing in house 
coal, but merchants are doing little forward buying, looking for a 
decrease in prices as soon as the weather becomes more settled. 
Values are firm, and will probably remain so for some little time. 
The demand on local account is good, and large quantities are 
being sent to London, the Eastern Counties, and other distant 
markets. Quotations remain unaltered at, best Silkstones, from 
13s. to 14s. per ton, and sometimes 6d. higher ; Barnsley house, 
from lls, to 12s, 6d. per ton; nuts, from 10s, 6d. to 11s. per ton, 
and the coalowners have no difficulty in selling at these prices. 

No change is reported in the steam coal trade, which continues 
quiet. The South Yorkshire collieries are experiencing much com- 
— in the export business from the districts of West Yorkshire, 

erbyshire, and Nottinghamshire. Foreign merchants are slow in 
lacing contracts for the coming season, owing to some uncertainty 

sing still entertained in regard to increase of the coaltax. Prices 
generally are 8s, 9d. to 9s. 3d. per ton. Gas coal is in fair demand, 
and though prices are firm in the open market, several contracts 
have recently been made at prices in favour of the buyers. There 
is an abundance of slack and small coal on the market, and owners 
are se low prices in order to clear the accumulations. Best 
screened slack makes about 6s. per ton; small coal, from 3s. 6d. 
per ton. A large amount of business 1s being done in coke at 
prices varying from 10s. to 11s. per ton. 

In the iron market there has been some little flutter through 
reports of American buying of iron and steel. Prices show a 
tendency to be firmer, but there is not much confidence expressed 
of any distinct or permanent improvement. Quotations in Sheffield 
may be given as follows:—East Coast hematites, 65s. per ton; 
West Coast ditto, 67s. per ton; Derbyshire forge iron, 47s. per 
ton; foundry ditto, 48s, per ton; bar iron, £6 10s. per ton; 
Bessemer billets, £6 15s. per ton ; Siemens-Martin ditto, £7 5s. per 
ton, 

The turn for the better in the steel and tool trades, to which 
reference has already been made, appears now to be pretty 
generally experienced. The improvement, it is noteworthy, is not 
merely restricted to certain markets which are affected by the 
exceptional pressure on the United States manufacturers, but 
covers the home districts as well as the leading foreign markets. 
It is particularly satisfactory to find that the call for crucible steel 
has been again better than at any time since the beginning of the 
year. Several other grades of steel are also in more request on 
general demand. 

In regard to tools there is also a better report to give. Edge 
tools of nearly every kind are in increasing request, more especially 
for distant markets. Orders, however, are very unevenly divided, 
several of the firms being pressed to their utmost capacity of out- 
while others are not so well off; still, in every instance, 
pusiness is reported better than it was. There is now an end to 
the brief stimulus to the skate trade, which was welcome as long 
as it lasted. Had the frost come before Christmas, and continued 
for any length of time, it would have been an enormous benefit to 
makers for the home market, but severe weather in the second 
month of the new year comes too late to exercise permanent and 
beneficial influence upon the trade. Makers of excavating tools, 
more particularly shovels, picks, and large hammers, report that 
foreign demands have been somewhat heavy of late, and there is 
every expectation of increased work in these markets and for our 
Colonies, more particularly for South Africa, where a very heavy 
business is confidently looked for. 

In the lighter trades there is not much activity shown. The key 
to the various departments of the lighter Sheffield crafts is to be 
found in the rolling mills, tilts, and forges, where nothing like full 
time is now being worked. The managers say profitable working 
there is affected by two causes, viz., first, the lightness of the weight 


| of material sent into be manipulated ; and, secondly, the increased 


| cost of working. 





In wire rods the slackening in the collieries has 
caused business to fall off considerably. Wire for haulage purposes 
forms a great part of the trade in the important colliery dis- 
tricts around the city, and this has decreased very much of late. 
Local wire makers find Swedish competition keen. At one time 
the Swedish Bessemer billets used in the production of wire rods 
were brought to Sheffield to be rolled down to size, but it occurred 
to the Swedes that they might as well do the rolling themselves, 
They succeeded in their purpose, with the result that they can now 
place the rods on the market at a much lower price than local 
manufacturers can produce here, The natural result is that the 
Swedish people take the trade, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE sellers of pig iron have had a very fair time this week—better, 
in fact, than any reported for nearly a twelvemonth, the upward 
movement having brought in many consumers who have been 
holding back, as they expected prices rather to fall than advance. 
And if the condition and prospects of the local consuming industries 
and of the prospective business with the Continent had regulated 
the market for pig iron, this might have been so. But calculations 
have been rather upset by the advent of American buyers, who 
find themselves unexpectedly short of iron. Ever since Christmas 
there have been inquiries from the other side of the Atlantic for 
Cleveland pig iron, and recently they have resulted in some orders, 
the aggregate quantity sold so far being 9000 tons, all of No. 3 
quality, and all to be delivered at Philadelphia as rapidly as 
possible. The first cargo was sent away on Wednesday, and con- 
sisted of 3000 tons of Clarence iron shipped from Messrs. Bell 
Brothers’ wharf. This is the first cargo of Cleveland pig iron that 
has been shipped direct from the Tees to the United States for 
fifteen years, but some lots of the Cargo Fleet brand have been 
shipped during the last three years to San Francisco «@ New- 
castle-on-Tyne ; indeed, some has been shipped this week for that 
destination. Consumers near the Eastern seaboard of the United 
States, however, have had no need to import Cleveland iron ; on 
the contrary, they have been sending their iron largely to Europe. 
But recently it has been found that trade has improved so much 
in the States that ironmasters will not be in a position to send any 
iron abroad ; on the contrary, supplies will have to be procured 
from Europe, and, judging from the inquiries, there is reason to 
believe that the quantity needed will be considerable. Shippers 
on this side have the advantage of very low freights indeed, 
Pema the lowest ever known ; only 6s, 6d. was paid from 
f{iddlesbrough to Philadelphia, which is little more than a coasting 


freight. 

Under the circumstances, makers have been enabled to advance 
their prices again this week, and 47s. 9d. per ton has been readily 
secured for early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig 
iron, and in some few cases the leading producers obtained 48s, 
The former price is 4s, 9d. per ton above the rate ruling at the 
close of last year, which was the poorest that had been reported 





for several years. Makers and merchants have not taken less than 
47s. 9d. this week, though there was a slight reaction in warrants 
on Wednesday. The position of pig iron producers is a good deal 
more favourable than it was at the commencement of the year, 
for in addition to higher prices for their iron, they have the advan- 
tage of lower prices for coke by at least 2s. 3d. per ton. The 
ong selling price of Cleveland No. 3 pig iron is the best that 

as been recorded for more than thirteen months, and some 
traders are anticipating that shortly a higher price will be 
reported than any that ruled last year. Undoubtedly the market 
is very buoyant at present, and this is bringing forward a good 
number of outsiders who are desirous of having a “‘ dabble” in 
warrants. No. 1 Cleveland pig iron is now at 49s. 6d., No. 4 
foundry at 46s. 9d., grey forge at 46s. 3d., mottled at 45s. 9d., 
and white at 45s. 3d. per ton, all having risen this week. Forge 
iron is again becoming somewhat scarce, and it is not improbable 
that it may soon be realising as high a price as No. 3, 

The downward movement in hematite pig iron which was in 
progress from November till about a fortnight ago has given place 
to a better condition of affairs, and buyers have now to pay 56s. 
per ton for mixed numbers, which they do not find very easy to 
get at that. There has thus been a rise of 1s. 6d. per ton within 
two weeks, and even yet hematite is relatively cheaper than Cleve- 
land iron. It is difficult to fix upon the reason for the improve- 
ment, as the steel trade is as slack as ever in all branches, and con- 
sumption has fallen off. At the same time there has beena reduc- 
tion in the output of hematite pig iron. No. 1 has been raised to 
56s. 6d., and forge to 53s. 9d. Rubio ore is dearer, most 
merchants now asking 15s. 9d. per ton delivered at wharf in this 
district, an improvement of 9d. in a short time, increasing the cost 
of the ore to the ironmaster to 1s, 6d. per ton of pig iron made. 

The shipments of pig iron from the Cleveland istrict are for 
February a fair average, and the deliveries to oversea destinations 
have been considerably better than those of January, 1902, or 
February, 1901, though they are short of February, 1900. The 
decrease in oversea business has been counterbalanced by an im- 
provement for Scotland, this month’s being about double the quan- 
tity reported for February, 1900. Up to 26th inst. 66,208 tons 
had been shipped from the Cleveland district to all destinations, 
as compared with 59,571 tons in January, and 65,052 tons in Feb- 
ruary, 1901, to like date. The stock of Cleveland pig iron in 
Connal’s public warrant stores on 26th was 143,609 tons, an 
increase this month of 3781 tons. But makers’ stocks are said 
to be decreasing at a more rapid rate than the stocks in the 

ublic stores are increasing. e stock of hematite stands at 
300 tons. The number of blast furnaces now in operation in the 
North-East of England is 78, of which 42 are producing ordinary 
Cleveland pig iron, 26 hematite, and 10 basic, &c. 

No improvement appears in any branch of the finished iron 
and steel trades ; orders are few, more especially for shipbuilding 
iron and steel. But prices have nevertheless becomesteadier, though 
whether the downward movement in values has ceased cannot yet 
be said. Buyers have to pay £6 for common iron bars; £6 10s. 
for best bars ; £5 12s. 6d. for steel ship plates; £7 10s. for steel 
boiler plates ; £6 for iron ship plates; £5 10s. for steel ship 
angles ; and £5 15s. for iron ship angles, all less 24 per cent. dis- 
count. There is still very little work coming this way for the 
rail makers, and prices have not been advanced, nor have they 
for chairs and sleepers, though the cost of pig iron has increased. 

The death took place a few days ago, rather suddenly. of Mr. 
Christopher Parnaby, who has been for many years head of the 
rolling-mills department of the Consett Iron Company. He was 
fifty-nine years of age, and had been over fifty years with the 
company. He was a native of Ronald Kirk, in Upper Teesdale. 
Intelligence has also been received of the death of Mr. George 
B. Willis, who has been for several years general manager of 
the Bolton Iron and Steel Works, aged 50 years. He was a native 
of Thornaby-on-Tees, and commenced his business career with the 
Stockton Forge Company, after which be was secretary of 
Jackson, Gill and Co., Limited, Imperial Ironworks, Southbank, 
near Middlesbrough. 

The engineering industries are quieter, and at several places 
additional hands have been paid off, as the engineering shups 
have got ahead of the shipbuilders in their work, the latter having 
had their operations a good deal interfered with of late by the 
bad weather. The Darlington Forge Company, Limited, is about 
to extend its works, and in order to obtain the necessary capital 
has issued a prospectus inviting privately subscriptions for a new 
issue of over £50,000 in shares. The extensions include new 
hydraulic forging press, and an electric power installation for 
the cranes, &c. The staff of the Darlington Wagon and Engi- 
neering Company, Limited, have made a presentation to Mr. 
Herbert H. Wilson, on his leaving to take an appointment at 
the American Car and Foundry Company’s works at Berwick, 

At the meeting of the North-East Coast Institution of Engineers 
and Shipbuilders at West Hartlepool on Saturday, Mr. D. B. 
Morison, managing director of the Hartlepool works of Richard- 
sons, Westgarth and Co., Limited, read a lengthy reply to the 
discussion on his paper on “‘ The Present Unsatisfactory Condition 
of the Engineer Branch of H.M. Navy.” He said that expressions 
of opinion had come from several gentlemen well known in the 
engineering world, who were eminently qualified to form reliable 
conclusions on the great national problem of naval engineers and 
their efficiency. For years the Admiralty had been advised to deal 
with the engineering question in a broad, liberal, and impartial 
spirit ; but as Mr, Dugdale had remarked, ‘‘ they have by arrogant 
and egotistical opposition succeeded in making one of the most 
honourable and important professions the most unpopular in the 
entire Navy.” There was no attempt on the part of the Admiralty 
to disguise its hostility ; it was traditional and intense, and would 
remain so as long as the constitution of the Board of Admiralty 
was wholly executive. The policy of repression of engineers was 
resolutely maintained by the Admiralty. As a result of the dis- 
cussion, it was decided to forward a memorandum to the First Lord 
of the Admiralty. 

A favourable turn is reported in the steam coal trade, and the 
opinion is entertained by many that in that branch at least the 
worst in prices has been experienced. Buyers have during the last 
few days freely bought the best qualities, and the price which they 
have paid has been about 10s. 9d. per ton f.o.b.; this, it is 
expected, will be the standard upon which business will be done 
for the earlier part of the shipping season. For second-class and 
small coals the demand is slack and prices weak ; small steams, in 
fact, can readily be got at 4s, 6d. per ton; gas coals are easier, 
the consumption having fallen off, and 9s. 6d. per ton f.o.b. will be 
taken for best qualities. Coke is somewhat stiffer, not because the 
demand has increased, for it has not, but because the price of pig 
iron has gone up; the figure for medium qualities of furnace coke 
is 14s, 6d. per ton, and sellers have not this week been disposed to 
cut under that, especially as a little better price has been secured 
in some cases for best qualities than was realised last week. Some 
of the Northumberland miners have commenced an agitation to 
have every Saturday recognised as a general holiday at the 
collieries, as it was from 1872 to 1877, and as each “‘ pay ” Saturday 
is at present. But it is represented to them that this would place 
the Northumberland coalowners at a disadvantage when competing 
with other districts, and therefore an effort is to be made to get 
these other districts to go in for the same concession, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A HOPEFUL feeling prevails, at Cardiff in particular, that an 
improvement in the steam coal trade is at hand. This is antici- 
pated on account of the approaching Faster holidays. Generally, 
the coal trade is not very animated, In the Swansea district 
anthracite is weak, and there is an irregularity in working which is 
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significant. I hear, in the case of one or two important collieries, 
that the men even have been approached to make some con- 
cession, but do not show much readiness in doing so. Through- 
out the Cardiff district idle collieries have been noticeable, 
and though the ‘ stop” has only been temporary, it has 
indicated — slackness. Both at Newport and Cardiff large 
shipments have been seen on several days. At Cardiff, for 
instance, at the close of the week, thirty steamers with 
substantial cargoes of coal were despatched, Port Said taking 
9000 tons, Malta 6800 tons, and Genoa 6800. Newport export total, 
foreign and coastwise, last week, too, was up to 92,000 tons, but, as 
stated on Change, the bulk wason old contracts. In the prospect 
of better trade prices are not likely to decline to any great extent. 
Small steam is 6d. weaker than last week at Cardiff. Steam large 
rotates about l4s. to 14s. 3d. House coal is in fairly strong demand, 
and as orders are well booked to the end of March, prices for 
prompt are firm. 

Mid-week, on ’Change, Cardiff, the general opinion was that 
there was no improvement in the condition of things, and ruling 
prices endorsed this. There was more hopefulness in freights, 
quite a large number of steamers being taken up; at the same 
time there was no lack of offers, with the usual result, a slight 
weakening of prices, especially for the higher Mediterranean ports. 
It is understood that a number of coal steamers have been in 
durance at Barcelona. Cargoes, however, are still being 
despatched there, one of 2000 tons going mid-week. 

Closing prices Cardiff this week are as follows :—Steam, best, 
lds. to 14s, 3d.; seconds, 13s. to 13s. 9d.; drys, 12s. 6d. to 13s. 6d.; 
best smalls, 7s. to 7s. 3d.; best ordinary, 6s. 6d. to 6s. 9d.; inferior 
sorts, fram 6s.; best Monmouthshire, large coal, 12s. 9d. to 13s.; 
seconds, lls. 6d. to 11s. 9d.; best house coal, 15s, 6d. to 16s. 6d.; 
some quotations are 16s. to 16s. 6d.; seconds, 14s. 6d. to 15s. 6d.; 
No. 3 Rhondda, large, 14s. 6d. to 15s. 6d.; through, 12s. 6d. to 
13s.; small, 9s. 6d. to 10s.; No. 2 Rhondda, 11s. 9d. to 12s. 6d.; 
through, 9s. 6d. to 10s.; small, 7s. to 8s. One feature of the week 
has been the difficulty, as a member on Change phrased it, of 
getting rid of cheaper bituminous coal at any rate. 

Patent fuel has dropped 6d. in the week. Prices from 13s. 3d. 
Coke is not so strong, and furnace qualities are selling from lds. 
Quotations, including best foundries, range to 22s, Pitwood is 
about the same; ‘fairly steady” was the official report ; prices 
16s. 3d. to 16s. 9d. ex-ship Newport or Cardiff. 

The new steamer of Messrs. Christie, of the Cardiff port, was 
brought from the Tyne this week, attracting a good deal of 
interest by the facilities it has for quick loading. There are 
several novelties in her construction. The engines and officers’ 
cabins are right aft. The vessel is a self-trimmer, of 4500 tonnage. 
The leading feature is the apparatus for dealing with the coal. 
Apart from the single mast, six strong uprights rise from the 
deck, and to these are fixed eight derricks for use in connection 
with the four holds. These derricks are supplied with eight 
winches for lifting and lowering purposes, while four smaller 
winches are provided for hauling the derricks in and out. Four 
Temperley transporters are also in use. It is anticipated that when 
in good going order discharge can be made in sixteen hours. The 
Mercedes is to start this week with a cargo of coal for Hongkong. 

A tabulated list has now been published of the Welsh coal- 
owners’ claims against the Federation for the loss incurred by the 
stop-day. Itis a formidable document. The claims range from 
the smallest, the Glynca Company, £50 l6s., to the largest, the 
Powell Duffryn, £5895 17s. 5d. The Ocean figures out at 
£4239 14s. 3d.; trustees of the Marquis of Bute, £1248 7s. 1d.; 
Guest, Keen and Co., £3916 15s. id.; Cyfarthfa, £1125 14s. 7d.; 
Ebbw Vale, £2393 16s.; John Lancaster and Co., £2809 7s. 7d.; 
Tredegar Company, £2365 7s. 7d. 

The Exchange last official notice, Swansea, is to the effect that 
the Craigola pits are busy, also Cwrpy Bettws, Yelinfrau, and 
Primrose. 

Prices for semi-bituminous, as 
have weakened during the last fortnight. 
Llanerch were idle on Monday. 

Closing list, mid-week, of coal prices on "Change, Swansea, was 
as follows:—Anthracite, 20s. to 21s.; seconds, 16s. to 16s. 6d.; 
best large, 14s. to 14s. 6d.; red veir, 12s. to 12s. 6d.; rubbly culm, 
5s. 6d. to 5s. 9d.; steam coal, 14s. to 15s.; seconds, 12s. 6d. to 
13s. 6d.; bunkers, 10s. to 10s. 6d.; small, 6s. 9d. to 7s. House- 
coal: No. 3, Rhondda, 15s. to 15s. 6d.; through, 13s. to 13s. 6d.; 
small, 10s. to 10s. 6d.; No. 2, Rhondda, 12s. 3d. to 12s, 9d. 
Patent fuel in fairdemand. Total despatch last week 8980 tons. 
Closing prices, 14s. 6d. to 15s. 6d. Coke: 15s. to 15s. 6d. furnace, 
20s. to 21s. foundry. Pitwood, 17s. to 17s. 6d. into trucks. 

A considerable degree of satisfaction prevails in the Swansea 
district with the tin-plate outlook. Close upon 75,000 boxes were 
despatched last week. All the mills are doing good work, and in 
sympathy with advancing prices of pig bars are going up, and 
plates also, 

In the Newport district there is buoyancy, and also at Lydbrook. 
The railway connections for Caerleon are progressing well. 

Swansea tin-plates are now down to 132,191. Bessemer steel 
tin-plate bars, latest quotation, are £5 2s. 6d. to £5 5s.; Siemens 
best, £5 5s. to £5 7s. 6d. 

Tin-plates, last quotation, Bessemer steel cokes, 13s. 6d. to 
13s. 9d. and 14s.; Siemens, 13s, 9d. to 14s.; ternes, per double box, 
28 by 20 C., 25s., 26s., to 30s.; best charcoal, 15s. to 15s. 6d.; big 
sheets for galvanising, 6ft. by 3ft. by 30 g., per ton, f.o.t., 


well as those of house coal, 
Birchgrove and 


A A » 
£11 5s. to £11 15s.; finished black plate, £11 15s. to £11 17s. 6d. 
Block tin is quoted at £118 5s. to £111 10s. The receipts of pig 
iron at Welsh ports from various leading ironworks are in proof 
of the firmness and advancing character of the market. Pig 
iron has come in from Germany, Ayr, Ardrossan, Whitehaven, 
and Barrow. Swansea imported 1530 tons pig last week, 1117 
tons scrap steel, 5813 tons iron ore; Wright and Co., a quantity 
of old iron rails from Bristel. Operations at the new steel 
works, Port Talbot, are to begin shortly, and I see that a blast 
furnace project there is on foot. 

I stated last week, on the authority of men in the trade, that w2 
should not hear much more of German steel, but added that 
rumours of considerable bookings were in circulation. The latter 
has been confirmed. The following cargoes came in this week to 
Newport, Mon., consigned to Mordey, Jones and Co.; 1576 tons 
steel billets, 10 tons wire nails, and 1 ton barbed wire from 
Antwerp. Swansea was the destination of 600 tons pig iron, 
1244 tons steel crop ends, 137 tons steel scrap, and 984 tons steel 
billets, all from Antwerp. I have also to chronicle two novelties 
in imports to Swansea: one of 15 cases of galvanised sheets from 
Copenhagen to the well-known tin-plate firm of Gilbertson and Co., 
and a small parcel of copper ore from Japan, the first consignment 
ever received from that quarter, very likely to be followed by 
others. Rotterdam sent 967 plates spelter to Swansea this week. 

The latest general list, iron and steel prices, Swansea, is as 
follows :—Pig iron, Glasgow warrants, 54s. 1d. to 54s. 2d. cash. 
Middlesbrough, No. 3, 48s. 3d. to 48s. 2d., other numbers in 
proportion. Hematite warrants, 59s. 74d. to 59s. 8d. for 
mixed numbers ; Welsh hematite at works, 63s; Welsh 
bars, £6 5s. to £6 7s. 6d.; sheets, iron and steel, £8 5s. 
to £8 10s.; steel rails, £5 7s. 6d. to £5 10s. for heavy sections ; light, 
£6 103. to £7 10s.; copper, Chili bars, £56 2s. 6d.; spelter, 
£17 17s. 6d. The five works are fully occupied. Lead, £12; 
Spanish quoted at £11 16s. 3d. The foreigner is industriously 
active in supplying this country with all possible needs. A cargo 
of slates from Oporto came in this week. Iron ore from Elba, 
Decido, Santander, and Bilboa. Latest prices, Cardiff and New- 
port :—Best Rubio, 14s. 3d.; Tafna, 15s. to 15s. 3d.; Almeria, 
14s, 6d., ex-ship. Swansea figures are :—Tafna, 15s. 6d.; 
tubio, 14s. 

A substantial cargo of manganese ore came to the Pyle and Blaina 
Works this week from Salonica. These works announce a dividend 
of 5 per cent. 

Welsh coalownersare co-operating in London with other exporters 
of the country in interviewing members of Parliament upon] the 





coal tax, and pre-Budget contracts. The selection by the Cardiff 
Tramways Committee of an English tender at a higher figure than 
foreigners has led to a good dealof comment. Professor Galloway’s 
report on the Senghlwyad disaster is long and able, and points 
decisively to the need of increased legislation. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a stronger feeling all round in the Scotch iron 
trade during the last few days. The demand for pig iron for 
shipment to America has had a remarkable effect on the market. 
In past times the Scotch ironmasters did a very large business 
with America, but in recent years the trade was almost entirely 
lost, the Americans making so much iron themselves that they did 
not require to purchase on this side. No one pretends to believe 
that we are to have a permanent revival of our trade with America 
in pig iron, but the present demand was not generally expected, 
and as it was not calculated upon, it has with other circumstances 
tended to send up prices. 

Business has been done in Scotch warrants from 53s. 11d. to 
54s. 1d. cash, or 54s. to 54s. 34d. one month. Cleveland warrants 
have been done at 47s. 114d. to 48s, 1d. cash, 48s, for delivery in 
seven days, and 47s. 114d. to 48s, 3d. one month. There has not 
been much doing in Cumberland hematite, which has sold at 
59s. 9d. one month. 

Merchants quote Scotch hematite at 60s. per ton for delivery at 
the West of Scotland steel works. 

Since last report an additional furnace has been lighted to make 
ordinary Eghnton iron, and one furnace has been transferred 
from hematite to basic iron at Glengarnock. There are 44 furnaces 
making hematite, 36 ordinary, and 3 basic iron; the total of 83 
thus in operation in Scotland comparing with 79 at this time last 
year. 

The upward movement in the warrant market has been accom- 
panied by w firmer position as regards makers’ iron, and prices 
have advanced all round. Carnbroe, f.o.b. at Glasgow, No, 1, is 
quoted 57s.; No. 3, 54s. 6d.; Clyde, No. 1, 66s.; No. 3, 56s.; 
Gartsherrie and Calder, Nos. 1, 66s. 6d.; Nos. 3, 56s. 6d.; Summer- 
lee, No. 1, 70s.; No. 3, 57s. 6d.; Langloan, No. 1, 70s. 6d.; No. 3, 
59s, 6d.; Coltness, No. 1, 71s. 6d.; No. 3, 59s.; Glengarnock at 
Ardrossan, No, 1, 66s,; No, 3, 56s.; Eglinton at Ardrossan or 
Troon, No. 1, 56s. 6d.; No. 3, 53s. 6d.; Dalmellington at Ayr, 
No. 1, 57s.; No. 3, 54s.; Shotts at Leith, No. 1, 70s.; No. 3, 58s.; 
Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6522 tons, against 5697 tons in the corresponding week 
of last year. There is a total increase in the shipments since 
January Ist of 6779 tons. . The arrivals cf Middlesbrough pigs at 
Grangemouth were 8775 tons, being 630 tons more than in the cor- 
responding week. 

The stock of pig iron in Glasgow warrant stores has decreased in 
the past week by about 400 tons, 

The finished iron and steel trades are fairly active. The upward 
movement in the cost of raw iron has had the effect of increasing 
the demand for various kinds of manufactured material, and the 
prospect in the finished trades is decidedly more encouraging. 
Makers have still, however, to contend with heavy costs of produc- 
tion and inadequate prices. 

A. J. Stewart and Menzies, tube manufacturers and steel makers, 
have issued their report for the year ending with December last. 
After meeting permanent and preference charges they are able to 
return 11 per cent. to the ordinary shareholders, placing £15,000 
to depreciation and carrying forward £50,000. 

It is interesting to note that McOnie, Harvey and Co., Limited, 
engineers, Glasgow, have received an order to supply machinery 
and plant for a new sugar factory to be established in the Colony 
of Natal. 

There has been a fair business in the coal trade, although the 
demand for shipment is not quite so good as could be desired. 
There can be no doubt that this branch of trade is being affected 
by the coal tax in an adverse manner. Efforts are being made to 
induce the Chancellor of the Exchequer to exempt ‘‘ nuts” from 
the tax, as it has been found they are practically unable to 
compete with other kinds of coal in the foreign market. * Before 
the tax was introduced a very good trade was done in Scotch nuts 
with foreign buyers, and unless something is done in the way 
suggested this branch of the trade is likely to be altogether lost. 
The shipments of coal from Scottish ports in the past week have 
amounted to 172,932 tons, compared with 180,507 in the preceding 
week and 144,630 in the corresponding week of last year. There 
is a good business in the home branch of the coal trade, and prices 
are generally without alteration. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A MARKED upward movement has this week been noticeable in 
several branches of the iron trade; in Rheinland-Westphalia the 
tube foundries, construction shops, and the boiler-making establish- 
ments report themselves in particularly good employment. Many 
of the larger works that had been but very weakly and irregularly 
occupied for a long time have now again been working rather 
briskly. Prices, of course, are still low, and do not leave any profit 
in some instances, but prospects are brightening, and pose sete 
in the future is slowly returning. Stocks are rather low, for- 
tunately, especially in Silesia, where the position of the iron 
industry is, on the whole, more satisfactory than in the Rhenish- 
Westphalian district. The Union of Silesian rolling mills quotes 
M. 100 p.t. for bars for export to those districts that are favourably 
situated as regards freight, &c., whereas M. 92 to 9f. p.t. is quoted 
for transmarine sales. Very unsatisfactory accounts continue to be 
given of the German coal market. Dealers’ stocks are heavy ; the 
sharp frosts that came so late have not had any material influence 
on the demand for house coal, and the reductions in price which 
the brown coal pits have deemed necessary have also detrimentally 
influenced the pit-coal market, especially in the Ruhr district. 

Building material remains in fair request on the Austro- 
Hungarian iron market, and there has been some speculative 
business done last week. Quotations are the same as before, common 
forge pig standing on 85fl. to 87fl. p.t.; grey ditto, 105H. to 107f1.; 
white forge pig, 110f1.; spiegeleisen, 10 to 12 per cent. grade, 110A. 
to 115fl. p.t. Ingots, 145fl. to 1554. p.t. at works. Styrian bars 
fetch 1704. to 180f. p.t.; girders, 160f.; tank plates, 240f1.; boiler 
plates, 280fi. to 300A. p.t. free Vienna. 

The position of ‘the iron market in Belgium is decidedly better 
now than in the beginning of the present quarter, and further 
improvements are expected to take place later on, the feeling all 
round being so much stronger than formerly. Heavy foreign 
orders, though they could only be secured at prices that leave ve 
little profit, will help to keep a good many shops briskly engaged. 
The Société Cockerill is reported to have got an order for two large 
steamers for Russia. On the 18th instant the same company has 
blown in an additional blast furnace ; in Couillet a second blast 
furnace has been put in blast, and a third will be blown in towards 
the end of the present month. On the Ist of February 27 blast 
furnaces have been in blow in Belgivm out of 39 existing. On the 
Ist of January, 1901, 31 were in blow out of 41 existing. 

Current list rates are, on the whole, higher than in previous 
month, although, of course, lower than those ruling at this time 
last year. Luxemburg foundry pig stands on 57f. p.t. now, against 
54f. p.t. last month, and against 75f. p.t. in February, 1901 ; 
Charleroi forge pig, 55f., against 51f. last month, and 60f. in 
February last year; basic, 60f., against 58f. and 80f.; bars, 
No. 2, for export, 127f., against 122f. and 135f.; bars for home 
demand, 135f., against 127f. and 140f.; iron or steel girders for 





export, 110f., against 100f. and 140f.; the same for home consump. 
tion, 127f., against 120f. and 145f.; steel rails for export, 1] 
against 110f. and 135f.; angles for inland consumption, 140f. 
against 135f. and 150f.; iron plates for export, 137f., against 1307 
and 155f.; the same for inland demand, 142f., against 137f. and 
155f.; steel plates for export, 145f. against 137f. and 165f.; Martin. 
Siemens plates for export, 155f., against 147f. in January and 
against 175f. in February last year ; the same for inland consump. 
— 157f., against 152f. in January and against 180f. in February, 
Generally, a fair demand is experienced for all sorts of fuel on 
the Belgian coal market, and quotations have been well maintained : 
they are, however, not expected to meet with an alteration ti)’ 
perhaps, after the tenderings for the Belgian State Railway.’ 
which will take place on the 11th or 18th of March. Flénu coal 
realises 12f. to 16f., and blast-furnace coal sells at 14f. to 15f. .t. 
while the prices for house coal range between 20f. to 34f, pt. 
according to quality. Deliveries of coal and coke on the Belgian 
State Railways have been decreasing steadily since the beginning 
of January. From the 5th to the 11th of January, 28,073 wagons 
have been used ; from the 12th to 18th, 27,588 wagons ; from 19th 
to 25th, 26,777 wagons ; and from 26th to Ist of February, only 
23,884 wagons. , . 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market remains unaltered. House coal demand is 
rather easier. Exports for week ending 22nd inst.:—Coal: Foreign, 
76,897 tons ; coastwise, 14,962 tons. Imports for the week ending 
25th :—Iron ore, 2500 tons; manganese, 1200 tons; pig iron, 
2520 tons ; steel bars and billets, 2687 tons; cement, 645 tons: 
slates, 210 tons ; pitwood, 3231 loads. 

Coal : Best steam, 12s, 9d. to 13s.; seconds, 12s.; house coal, 
best, 17s.; dock screenings, 8s.; colliery small, 7s. to 7s, 3d, 
Pig iron ; Scotch warrants, 53s. 11d.; hematite warrants, 59s. 6d., 
f.o.b, Cumberland prompt; Middlesbrough, No. 3, 47s. 11d, 
Iron ore: Rubio, 14s. 6d. to 14s. 9d.; Tafna, 15s. 6d. Steel: 
Rails, wes! sections, £5 5s, to £5 7s. 6d.; light ditto, £6 10s, to 
£7 10s. f.v.b.; Bessemer steel tin-plate bars, £5 2s. 6d. to £5 is,; 
Siemens steel tin-plate bars, £5 5s. to £5 7s. 6d., all delivered in 
the district, cash. Tin-plates: Bessemer steel coke, 13s. 6d. to 
13s. 9d.; Siemens, coke finish, 13s. 9d. to 14s. Pitwood, ls. 3d, 
to 16s. 6d. ex ship. London Exchange telegrams: (opper, 
£55 17s. 6d.; Straits tin, £117 5s. Freights easier. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 2th, 


THE steel industry, according to reports from Lower Broadway, 
is in an excited condition, owing to the unprecedented rush of 
orders and the crush of business from all points of the compass, 
which cannot be taken care of at this time. Mills, furnaces, 
shops, engineering and machine shops, and all sorts of equipment 
plants are in such a condition that it is impossible to afford satis- 
faction to the urgent buyers who are crowding in their require- 
ments. The prices in certain lines have been advanced. Steel 
billets are the most wanted product of all, and capacity is very 
behind. Cabling to European sources has not as yet afforded 
much satisfaction. What course events may take none can foretell. 
Railroad earnings are quite encouraging. Reports from 157 roads 
show an increase in gross earnings last year over 1900 of 
143,000,000 dols., an increase of 10-57 per cent. The increases for 
previous years, same mileage, was: 1900, 101,000,000 dols.; 189%), 
101,000,000 dols.; 1898, 77,000,000 dols.; 1897, 54,000,000 dols. 
Last year the increase would have been much greater but for the 
decreased grain movement. All roads have more freight to hand 
than rolling stock permits. New York will soon have far more 
abundant harbour facilities. Our financiers give an excellent 
statement as to finances. The bank reserves are high, and gold 
can be well spared. New corporations of industrial and commer- 
cial character are springing up, and enterprise is preparing to take 
a leap as soon as weather conditions are favourable. Industrial 
dividends have been large. The copper market is weak. Most 
consumers are supplied for months to come, and take but little 
interest in the market. The highest point touched by Lake 
was 13}. Lead is active. — tried to buy heavily, but 
the Trust refused to sell. All things point to greater activity, 
stronger prices, and a much heavier volume of general busi- 
ness. In engineering lines contracts for machinery and equip- 
ment of large volume are now awaiting acceptance. There is a 
revival of the rumour of the merger of a group of North-Western 
roads, known as the Grainger sae. 

The leaders in several industries have gone so far ax to sound 
the alarm over the possible greater scarcity of raw and finished 
material for all purposes. The basis of this apprehension is that 
all capacity is now oversold for months ahead, and only a moderate 
portion of the requirements for 1902 are provided for. The mills, 
furnaces, and manufacturing plants in all industries have all the 
work they can do for months to come. New industries will be 
marching into line every week. Structural steel will be the first 
to give out, and buyers are even now making inquiries abroad for 
summer deliveries. The pressure is felt everywhere, ‘and trade 
journals are trying to allay the Hp weg a by assuring their 
public that everything will be right by the time spring opens. 

Conditions are apparently serious. The mills are not able to 
take care of customers. It is as bad in coke and coal. But there 
is nothing to be gained by sounding the alarm. Each month 
brings us nearer to the point when supply will controldemand. Nv 
one is as yet talking about the reaction which is ible. Export 
trade is looked to to absorb our surplus, but the Shipbuilding 
Subsidy Bill has not passed Congress, and the ships have not been 
built. “It will be a long time before the inequality existing will be 
overcome. A reaction or depression is improbable. The western 
section of the United States is filling up with a farming population, 
which creates a valuable market for eastern products. The Pacific 
Coast is gaining in population and in trade faster probably than 
any other section of the United States, and possesses variots 
resources. If one fails the others may help out. Railroads are 
bidding for the westward travel, and the results of last season 
have led to extra preparations to take care of this year’s rush. 








THE ENGINEERING STANDARDS COMMITTEE, 





Tue Engineering Standards Committee will sit at the Institution 
of Civil Engineers, Great George-street, Westminster, on Tuesday, 
the 4th March, at 2.30 p.m., to hear evidence on the question of the 
standardisation of locomotivesand thespecifications for the materials 
used in their construction. ; , 

The conference is to be attended by the leading consulting eng!- 
neers, locomotive manufacturers, and representatives of the Indian 
and Colonial Governments. 

The questions under consideration are :— Re 

(1) Is it desirable to proceed with the standardisation of loco- 
motives ¢ ; 

(2) If so, should this bea question of general design or only ot 
component parts / 

(3) How far would it be of practical value to have standar« 
specifications defining the quality of the materials used in 
locomotive construction / 
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LAUNCHES AND TRIAL TRIPS. 





Haris, 


7 deck steamer ; built by, R. Craggs 
and Sons, 4 


iddlesbrough ; to the order of, Renck 
and Hessenmuller, of Harburg, Elbe ; to carry, 
7000 tons dead wei ht ; engines, triple-expansion, 
9in., 40in., 68in., by 48in., pressure 180 Ib.; con- 
structed by, Richardsons, Westgarth and Co., 
Limited ; trial trip, February 17th. 

SreamM hopper barge; built by, Wm. Simons 
and Co., Limited, Renfrew ; to the order of, 
British Admiralty ; to carry, 600 tons; engines, 
compound surface-condensing ; the fourth of the 
class recently ordered by the Government ; 
jaunch, February 20th. 

Minas, steel screw steamer ; built by, Craig, 
Taylor and Co., Stockton-on-Tees ; to the order 
of, the Sociedad Espanola de Minas, Bilbao ; 
dimensions, 278ft., 40ft. 8in., by 20ft. 6in. ; 
engines, triple-expansion, 20in., 33in., 54in., by 
39in., pressure 160 lb.; constructed by, North- 
Eastern Marine Engineering Company, Limited ; 
speed of 104 knots attained ; trial trip, February 
lst. 

EGYPTIAN PRINCE, passenger steamer ; built by, 
Blyth Shipbuilding Company, Limited ; to the 
order of, the Prince Line, Limited ; dimensions, 
342ft., 44ft. 3in., 27ft. din.; to carry, passengers ; 
engines, triple-expansion, 25in., 42in., 69in., by 
45in., pressure 180 lb.; constructed by, Blair and 
Company, Limited, Stockton ; built on the spar 
deck principle ; launch, February 22nd. 

MAURITANIE, steel screw cargo and passenger 
steamer; built by, Sir Raylton Dixon and Co., 
Limited ; to the order of, Compagnie Mediter- 
rance- Manche, Paris ; dimensions, 280ft. 39ft. 6in., 
2O0ft. llin.; to carry, 2800 tons ; engines, triple- 
expansion, _ pressure 170 lb.; constructed by, 
Geo. Clark, Limited, Sunderland ; launch, Feb- 
ruary 22nd. 

HARBART, steel screw spar deck steamer ; built 
by, Craig, Taylor and Co., Thornaby-on-Tees ; to 
the order of, Messrs. Harland and Bartlett, Lon- 
don ; dimensions, 341ft. 6in., 45ft., by 28ft. 6in.; 
engines triple-expansion, 24in., 38in., 64in., and 
42in., pressure 180 lb.; constructed by, Richard- 
sons, Westgarth and Co., Limited : launch, 
February 24th. 

MONADNOCK, steel screw steamer; built by, 
C, 8. Swan and Hunter, Limited ; to the order of, 
Thos. Hogan and Sons, New York ; dimensions, 
385ft., 51ft. 2hin., by 26ft. 44in.; to carry, dead- 
weight of 7200 tons; engines, triple-expansion, 
25in., 42in., and 68in., by 48in., pressure 180 lb. ; 
constructed by, North-Eastern Marine Engineer - 
ing Company. 








CATALOGUES. 





RoBERT Stock AND Co., 69 and 71, Knightrider- 
street, London.—Price list of twist drills and 
reamers. 

CHARLES D, PatLuips, Emlyn Engineering 
Works, Newport, Mon.—Catalogue of Emlyn 
specialities. 

BLAKE AND KNOWLES STEAM Pump Works, 
Limited, 179, Queen Victoria-street, London.— 
Special 1901 catalogue of electric and power 
pumps. 

0. BEREND AND Co., Limited, Dunedin House, 
Basinghall-avenue, London.—New price list of 
Hartmann and Braun’s dead-beat moving coil 
portable instruments. 

HaMBLET’S BLUE Brick Company, Limited, 
West Bromwich, Staffordshire.—Circular con- 
taining table of tests of blue ironware pipes, 
earried out by Dr. Perry, F.R.S. 

TANGYE TOOL AND ELEcTRIC CoMPANY, Limited, 
Birmingham.—Miniature pamphlet of illustra- 
tions of dynamos, motors with their applications. 
The illustrations are admirably produced. 

GENERAL ELEcTRIc CoMPANY, Limited, Queen 
Victoria-street, E.C.—Fifth edition of the “‘H” 
section catalogue, devoted to kettles, hot plates, 
ovens, and other electric, heating, and cooking 
apparatus, 

Ropert W. BLACKWELL AND Co., Limited, 
City-road, London.—-Catalogue No. 43, giving 
particulars of the Whitney electrical measuring 
instruments, motor and dynamo controlling rheo- 
stats, automatic switches, enclosed fuses, Packard 
incandescent lamps. 

GRAHAM, MORTON AND Co., Limited, Leeds.— 

Illustrated ‘age are describing a new system of 
automatically discharging ash from boilers. It 
consists of an automatic device so arranged as to 
take the material direct from the boilers without 
manual labour. The coraplete boiler-house at the 
Kensington and Notting Hill electric light works, 
which has been fitted up with this plant, is illus- 
trated in the pamphlet. 
_ P. R, Jackson anD Co., Limited, Salford Roll- 
ing Mills, Manchester.—This firm has sent us a 
copy of Section A, a new general catalogue and 
price list which has just been issued. The con- 
tents include tooth wheels, fly spur wheels, roll 
pinions, fly-wheels, pulleys, hydraulic cylinders, 
steel castings and forgings, boiler block castings, 
tire-rolling mill, worm wheel gearing and 
patterns, The illustrations and letterpress are 
exceedingly good. The same firm also send us a 
miniature pamphlet containing a selection of 
reduced size illustrations of some of their manu- 
factures, 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

Mr. ARNOLD KRAMER, M. Inst. C.E., informs 
us that he has opened at Norfolk House, Norfolk- 
street, London, W.C., an engineering office for 
constructions in armoured concrete. 

WE are informed by Easton and Company, 
Limited, that they have now granted a further 
sub-licence to Browett, Lindley and Co. (1899), 
Limited, Sandon Works, Patricroft, near Man- 
chester, to construct engines to work with highly 
superheated steam on the Schmidt system, they 
retaining the sole right to manufacture the super- 
heaters required in connection with such engines. 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been ‘‘ communicated ” the 


name and address of the communicating party are 
printed in italics, 





13th February, 1902. 

3726. Sertine Time Fuses of Cartripces, C, 
London. 

8727. KeEerinc in Approsition EpcEes of Wounps, H. 
Brown, Surbiton, Surrey. 

$728. Parcet Carrier, 8. de P. Poll, Liverpool. 

$729. Wravine Looms, G. Tomkinson and H, Young, 
London. 

3730. PoLisHine or CoLovrinc Composirion, W. Hill- 
Climo, London. 

3731. PREPARING DRINKING WarteR, R. Hennebherg, 
London. 


Rostel, 


$732. Wire Hoop Maxine Macuings, A. F. Dice, 
London. 
$733. Srockinc Presses, G. R. Sanzen-Baker, 


London. 

3734. SHAFT SINKING, F. Coulson, London. 

3735. MANUFACTURING BrusHEs and Brooms, A. Luson, 
London. 

736. CONSTRUCTING DRAUGHT PREVENTER, C. E. Dould, 
London. 

$737. ExecrricaL Apparatus, &c., R. A. Hadfield, 
London. 

8738. MANURE DisTRIBUTING MACHINES, W. 
London. 

3739. CauLKING Pipxs, J. C. Gordon, London. 

3740. Invoice ENvELopss, G. W. Gant, London. 

3741. Apparatus for Bortna Hoies, A. Woodhouse, 
London. 

$742. DiscHarcInG TaiLincs from Tanks, A. Wood- 
house, London. 

3743. ComPRESSING Enoines, F. W. Tannett-Walker, 
London. 

3744. OpricaL INSTRUMENT for SUBMARINE Boats, P. 
Triulzi, London. 

3745. CALCULATING Macuine, J. W. Mackenzie.—(/. 
Hultinan and A. M. Johanson, Sweden.) 

3746. ELecrric Icnition Device, A. F. Spooner.—(J/. 
Guenet, France.) 

3747. Protected Seats, E. and H. Rigby, London. 

3748. ALTERNATE-CURRENT DistRipuTion, W. M. Mor- 
dey, London. 

3749. Hearina Apparatvs, J. Wolff and J. F. Cuypers, 
London. 

8750. Furnace Grate, A. and P. Puigjaner, London. 

$751. Exvecrric Arc Prosecrinc LANTERN, F. H. 
Loring, London. 

3752. STERILISING 
London. 

3753. Licnt Barus, R. B. Schubert, London. 

$754. Piston-rops, R. Eeles, London. 

3755. REFRIGERATING PLANT, J. McRae, London. 

3756. Door for Cotp Storack CHAMBERS, J. McRae, 
London. 

3757. TREATING Horsgs’ Leos with FLvip, J. T. Studley, 
London. 


Peck, 


Apparatus, F. Furstenheim, 


14th February, 1902. 
3758. Cueck Motion for Muxes, M. Garside, Roch- 


ALC. 

$759. ApverTisinc, M. A. Wier and H. Phillips, 
London. 

3760. FLooRING 
Glamorgan. 
761. Fasteners for Beirs, H. 
near Manchester. 

8762. SUPERHEATING STEAM in Enorings, W. McNeil, 
Manchester. 

3763. WeicHinc Macutngs, T. B. Mackenzie, Glasgow. 

3764. Snips’ Scutties, L. Denny and A. Porterfield, 
Glasgow. 

3765. Prna-Pona Batt Picker Up, B. J. Parsons, 

Redditch. 

8766. Kwos, R. Wild and T. Scholes, Bolton. 

3767. MaGazinE for Recetvine BALLs, J. R. Learoyd, 
Halifax. 

3768. InLaip Woop Tiiks, H. C. and A. A. Webb, 
Birmingham. 

3769. Pix Cusnioy, T. Millns, Sheffield. 

3770. RoraTinc SUMMER-HoUsEs, R. 
Hove. 

3771. MaTeRiaAts for Srurrinc Cusnions, F, T. Bond, 
Gloucester. 

3772. MacapaM, H. Ellison, Cleckheaton. 

3773. Sprrroons, J. McNally, Cookstown, Co. Tyrone. 


Biock, G. 8S. Jones, Porthcawl, 


Mottram, Droylsden, 





e M. Lawson, 


8774. ATTACHING an ARM to a Bracket, C. Ashford, 
Birmingham. 
8775. Supports for MusicaL INsTRUMENTS, E. Marsden, 


Keighley. 

3. Resprrators, C. Wall, Blackrock, Co. Dublin. 

Gas Licutine, C. W. King, London. 

3 MILLING and Fuiitine Macaryes, J. Hellawell, 
Halifax. 

3779. Heatinc of AspHaLt Boers, R. Meldrum, 
Kirkliston, Scotland. 

3780. TREATING TEXTILE Faprics, H. 

Manchester. 

8781. ‘*ConsoLIpATED” LASTING MACHINES, A. Bates 
and the British United Shoe Machinery Company, 
Limited, Leicester. 

3782, TRUEING-UP MACHINE RoLuerRs, T. H. Beckett, 
Manchester. 

3783. GaAS-PRODUCING F. E. 
Manchester. 

3784. Sprnninc and Dousiinc Macuiyegs, A. Ambler, 
Bradford. 









O. Brandt, 


APPARATUS, Bowman, 






8785. Lapet, J. Allott and C. Gaul, Bradford. 

37 Hinoss, F. M. Walker, Glasgow. 

8787. Seats, F. J. Smedley, Manchester. 

8788. POINT - SHIFTING APPLIANCE, P. Graham, 
Manchester. 

3789. Sgecurinc Contents of Borries, A. D. Katz, 
Birmingham. 

3790. Sprit and S#arrinc Puiiey, E. Schumacher, 
Darlington. 


$791. Sarety GuARps for PRINTING MacuINEs, J. Har- 
wood, Derby. 

3792. WrARING InsipE Boots, A. Church, Nelson, 
Lancs. 

3793. ATTACHMENT for LirTina Dogs, A. W. Byers, 
Norton, Stockton-on-Tees. 

3794. ATTACHING FEEDERS to PaRRoT CaGEs, H. A. 
White, Birmingham. 

3795. Support for Matrress Sprinas, G. Dehler, Glas- 


gow. 

3796. Mitk Cuaurns, H. P. Huggins, London. 

8797. Fuoat Va.ve, A. Salisbury and J. S. Knight, 
Birmingham. 

8798. Lamp Switcu, J. C. Macalester, Glasgow. 

8799. VAPOUR-GENERATING Lamp, E. M. Hipwell, 
London. 

3800. Sarety AppPiANCE for ScarF Prins, H. J. Young, 
London. 

3801. Gas Enarnes, H. Cooper, London. 

3802. Apparatus for SCREENING Stone, W. H. Baxter, 
London. 

8803. Firy Trap, F. Fritsch, jun., J. and W. Fritsch, 
London. 

$804. BRAKE for RaiLway Veuicies, P. Hulburd and 
H. L. Constable, London. 

8805. FASTENING for PackinG Casgs, A. H. Martineau, 
London. 

$806. GraRina for Cycies, W. P. Starmer, London. 

8807. Gotr CLus, H. R. Chestney, London. 

$808. Manvuracture of Hearturveas, R. J. and G. 
Rogers, London. 

8809. Steam Va.ves, H. Williams, London. 

8810. LiaHTinG and ExtInGuIsHinG Lamps, E. G. Lea, 
London. 

8811. ELectric SIGNALLING Apparatus, W. J. Mildon, 
London, 


ordi 





$812. Lace Trimmine, H. A. Klemm and 8. W. Hessel, 
London. 

3813. LooM-conTROLLING Device, W. Weber-Honegger, 
London. 

$814. Stanp, H. Addison, Birmingham. 

3815. Basy Cuatrs, J. Stone, London. 

3816. SHADE Supports, Entwistle and Stephens, 
Limited, and H. J. Stephens, London. 

3817. LATHE Face-pLate Docs, T. W. Barber, London. 

3818. Stream Generator, E. F. Jones.—(F. Jones, 
Uruguay.) 

3819. StoraGE Barrerigs, J. T. Niblett, London. 

3820. WEATHER Strips for Winpows, H. E. Kenny, 


London. 

3821. SOLDERLESS Szams for Tin Cans, B. Adriance, 
London, 

3822, Feepinc Cartripors into Guns, T. K. North, 
London. 

3823. Routine Mitts, A. G. Bloxam.—(7he Firma 


Preas-und Walzwerk-aktiengesellachast, Gernany.) 

3824. SoLDERLESS Seams for Tin Cans, B. Adriance, 
London. 

3825. Hor-sLast Stoves, F. C. Roberts, London. 

3826. PortaBLE Cooxina Ovens, W. and I, Darby, 
London. 

3827. PREPARING PrintiINnG Surraces, W. H. Hutchin- 
son, London. 

3828. Hot-BLast Stoves, F. C. Roberts, London. 

3829. Fire-gscaPE, J. Frenzel, London. 

3830. Toy Horns, F. J. Gustine, London. 

3831. Hort-sLast Stoves, F, C. Roberts, London. 

3832. VARIABLE-SPEED Gear, A. Wax and J. R. Harper, 
London. 

3833. Tosacco Pipes, T. Dawkins, London. 

3834, FURNACE-CHARGING Apparatus, F. C. Roberts, 
London. 

8835, TRANSMITTING PoWER MECHANISM, J. F, Stillwell, 
London. 

8836. Apparatus for Printinc, W. H. Hutchinson, 
London. 

3837. Transrer Stock Cars, F. C. Roberts, London. 

3838. Tin-cans, B. Andriance, London. 

3839. Beer Enorygs, J. Brotherston, London. 

3840. CapsuLinG Bort ss, J. Brotherston, London. 

3841. Wuee xs, C. B. V. Horn, London. 





3842. Fastenines for SuHors, T. M. Henrickson, 
London. 

3843. Brakes for VeELocirEpEs, W. A. McCurd, 
London. 

3844 Tapper for Mintnc Stamps, F. Baines.—(H. 


Baines, South Africa.) 

3845. Smavu-arms, H. W. Holland and T, Woodward, 
London. 

$846. Vermin Trap, J. A. Booth, London. 

$847. Szats, J. T. Longmire, London. 

3848. Sarery-cuarp for Trams, W. Winkelmann and 
A. Francke, London 

3849. AppLyInc EnamE.s, V. and E. Viltard and G. 
Collet, London. 

3850. CHocKING RaILWay J. Grossart, 
London. 

3851. Heatinc and Coote Apparatus, T. Kirkland, 
London. 

3852. Smoke ConsuMING Apparatus, G. A. W. Arnholt, 
London. 

3853. Fires for Papers, G. E. Schmidmer, London. 

3854. IncLINED and Step-GRATE Furnaces, F. Englert, 


Wacons, 


London. 
8855. REGENERATION of CaovtcHouc, E. Ziihl, 
London. 


3856. STRAIGHTENING WIRE Rops, H. J. Haddan.—{7he 
International Steam Pump Company, United States.) 

3857. BicycLe Drivinc Gear, A. Johnson, London. 

3858. RerLectine Licut, R. H. Hammondand J. Taylor, 
London. 

3859. ELecrric Switcues, L. Sunderland, London. 

3860. Or. SEPARATING Apparatus, W. J. Baker, 
London. 

3861. VARIABLE SprED Gear for Motors, T. Cooper, 
London. 

3862. MgasurInG Instruments, I. B. Hagan, I. B. 
Hagan, jun., Whitcomb, Haynes and Co., G. D. 
Crane, O. F. Fellows, and L. A. Crane, London. 

8863. Two-sPEED BicycLE GeraR, H. F. Maynes, 
London. 

3864. DistripuTinc Manurg, J. C. Gittins and G. W. 
King, London. 

3865. AvuTomMaTic Dumprna Ore Cars, C. H. 
London. 

Pirg Connection for Borers, A. Barnaby, 
London. 

3867 Botr.e Stoppers, W. T. Bishop, London. 

3868. Cotton Grins, W. L. Wise.—({T. W. Prior, United 
States. 

3869. Prerarinc Roap Mareriat, E. P. Hooley, H. 
Edmunds, and E. Manville, London. 

3870. Wreavinc Looms, A. M. T. David, London. 

3871. Compressep Drucs, H. H. Lake.—(W. 
Schieffelin, United States.) 


Snow, 


J. 


15th February, 1902. 
3872. GLassHousE, A. Booth, Bradford. 
3873. BotrLe Stoppers, H. Winter, Ilford. 
3874. GeaRING, H. Heatley and W. Hunt, Bothwell, 


3875. ‘Hern Protector, T. Bardsley and E. W. W. 


Slater, Hyde, Cheshire. 

3876. INDIA-RUBBER Boot Protectors, A. J. Baker, 
Bristol. 

3877. Automatic Spring Catcu, W. Taylor, 
Sheffield. 

3878. MacHINE for Makina Boxgs, J. D. Haggie, 
Sheffield. 


3879. Hanp IRons for Launprigs, A. Crowther, Brad- 


ord, 

3880. Paper Bacs, W. H. McGuinness, Liverpool. 

3881. “Org Concentrators,” J. Rodda, jun., Cam- 
borne, Cornwall. 

8882. Foornoarp for Paintinc Wixpows, R. E. Taylor, 
London. 

3883. Raitway Covupiine, E. B. Lupton and J. M. 
Porter, Leeds. 

3884. Pygumatic TirEs, E H. Seddon, Manchester. 

3885. Broom HANDLE FasTENER, J. Eagles and R. W. 
Scott, Darlington. 

3886. SuRFACE CONDENSERS, 8. E. Alley and A. Robert- 
son, Glasgow. 

3887. Topacco Gums or RETAINERs, 
Manchester. 

3888. TRANSMISSION GEAR of Morors, C. H. Reynolds, 
Manchester. 

3889 WueeEits for Roap VEHICLES, H. 
Keighley. 

8890. STEAM Moror Enorngs, H. Colburn, Keighley. 

3891. OBTAINING ALKALINE CompounDs, J. H. Hudson, 
London. 

3892. Secret Drawer, R. Stroud and Son, Limited, 
and A. Cooksley, Wolverhampton. 


R. Hamnett, 


Colburn, 


3893. Fasteninc for Lapigs’ Hats, B. A. Mead, 
Birmingham. 


3894, ELectric GLow Lamps, F. Brown, Birmingham. 
3895. MANUFACTURE of SHEEP SHEARS, H. Burgon, 


8. 
8896. SrRAINING Liquips, C. Bollé.—(H. Reinsch, Ger- 
many.) 
3897. A Catcu for Lapres’ VErLs, &c., A. McNeil, 
Glasgow. 
3898. The “ Br Fitz” Cutrinc Macaine, W. Branfield, 
Sheffield 

8899. EnveLopes, H. R. Owen, St. Leonards-on-Sea, 

usseX, 

3900. FramE for PHorocrapss, A. H. Baird, Glasgow. 

3901. ConpENsiInG Vapours from OIL-DISTILLING 
VEssELs, J. Murrie, Glasgow. 

£902. Taps for Gas Pipgs, D. J. M. Quin and M. Bar- 
clay, Glasgow. 

3903. SELF-FEEDING Brusu, W. A. J. Foerster, Barry 
Island, Glam. 

3904. Fixine Lips of SEAMLEss Tins, W. Moir and J. 
Robertson, Glasgow. 

3905. CiagaR BuNcHING Macuine, M. M. Gardner, 
Glasgow, 





3906. Two-spEED Gear for Cycuzs, C.8. Lyon and C. J. 
Tandy, Sout! 

8907. Suprptyinc Enercy to ELEcrRic RAMCARS, 
A. M. Davis and M. G. Waggott, Birmingham. 

3908. Reparrinc Pyweumatic Tires, L. Karmel, Not- 
tingham. 

3909. Macuine for Dyernc Loosgz Woot, J. Kershaw, 
Bradford. 
3910. Packina 

London. 

3011, Sarety Devices for Lirrs, W. H. Wilsey and W. 
Chaffe, London. 

3912. Evecrric Furnaces, P. L. T. Héroult, London. 

3913. Congrers for WIRELESS TELEGRAPHY, J. H. 
Reeves, London. 

3914. Propuction of SaccHARINE Foopsturrs, C. Stef- 
fen, London. 

3915. Rorary Gas Enoungs, V. C. Tournier, London. 

3916. ADsusTING BILLIARD Tastes, J. F. Collins, Bir- 
mingham. 

3917. CLoru Presses, R. E. Donkin and A. Bilton, 
London. 

3918. Tuckinc Apearatus for Sewinc Macuiyss, C. 
Welch, C. Welch, jun., and The Manchester Tucking 
Machine Company, Limited, Manchester. 

3919. FREE-WHEEL CLUTCH for CycLEs, M. A. Tighe, 
London. 

3920. Motor Tractor for AGRICULTURAL PURPOSES, 
1D). Albone, London. 

3921. ELrevaTep Execrric Raitways, A. Petzenbiirger, 
London. 

3922. Fasric for Furniturg, H. Seeger, London. 

3923. MANUFACTURE of AcEeTIC AcID, H. von Hoch- 
stetter, London. 

3924. ManuractuRE of Fruit Paste, L. Hochecker, 
London. 

3925. MecHanism for MaGAzINE RirLzs, T. Meacock, 
London. 

3926. Pencit Houpers, M. N. I. Robeck and H. A. 
Taylor, Liverpool. 

3927. Buoys, W. 8. Crouch, Liverpool. 

3928. CIGARETTE MAKING Macuines, L. 
Liverpool. 

3929. Firinc Mecuanisas, G. Erhardt, Liverpool. 

3930. Maxine Starcna, J. Y. Johnson.—{The Soci*té des 
Produits Amylacés, France.) 

3931. Prnc-Pone Scorinc Apparatus, F. H. C. Martin, 
London. 

3932. Dynamo ELgectric Macurygs, H. F. Joel, sen., 
London. 

3933. Guarp for RoraTtinc Implements, O. Imray.— 
(Vereinigte Schmirgel und Maschinen-Fabriken A.-G. 
—vormals §. Oppenheim and Co, und Schlesinger and Co, 
—Gerimany.) 

3934. Drivinc Gear of Motor VEHICLES, A. C. Riley, 
London. 

SrarTiInG Moror Veuicies, V. Schwaninger, 
London. 

3936. Rotary Motors, P. Philoppon and M. Chevalier, 
London. 

3937. Turptvgs, J. Procner, London. 

3938. StorinG E.ectricity, C.Wredeand H. Jungbluth, 
London. 

3939. InpicaTING Device, C. Ankers, London. 

3940. FLUID-LEVEL INpDIcaTING Device, A. and T. W. 
Pullan, London 

3941. Stanps for TaBLE Tennis, H.G. Banks and R. 
Smith, London. 

3942. Castnc for ELectric Conpuctors, H. 


faas for Transit, G. Ponchielli, 








Lindelof, 


Beau, 


mdon. 

3943. Stamp and Dire How.pers, H. Whitworth, 
London. 

3944. Tonacco Pipgs, J. Kennedy, London. 

3945. Gas GenERATOR, L. Lemaire, London 

3946. CrysTALLISING of SwEETmEaTs, E. W. Barratt, 
London. 

3947. Gotr CLus Ho tpers, W. H. Johnson, London. 

3948. Perroteum Lamps, 8S. Carlson, London. 

3949. Presgrvine Eaos, H. H. Lake. —(Aktieselskabet 
“* Progress,’ Norway.) 

3950. Cuttine Cigar Wrappers, O. Hammerstein, 
London. 

3951. Woop Matcnes, H. H. 
** Progress,” Noviray.) 

3952. CLEANING Device, 8. Carlson, London. 

3953. TELEGRAPHIC ApPpaRATus, H. H. Lake.—(Aftie- 
selskabet ‘* Progress,” Norway.) 


Lake.—{ Ak tieselskahet 


lith February, 1902. 


3954. VELOCIPEDE Brakes, T. Slack and T. Whitaker, 
Stockport. 

3955. Spinninc WOOLLEN 
Halifax. 

3956. Szatinc Stopper, W. F. Gamlin, Handsworth, 
near Birmingham. 

3957. CteantnG Roaps, J., S. J., and E. Farnsworth, 
Sheffield. 

3958. Keys or WrpcEs for Rai_ways, W. Henley, 
London. 

3959. MANUFACTURE of CaTTLE MEAL, H. Myers, Bur- 
ton-on-Trent. 

3960. Drivinc Roiuiers of Seir-actinc Mu.es, T. 
Thornley, Bolton. 

3961. Tuse for Mute SpinpLes, A. 


Sykes, Huddersfield. 

3962. Toasters, H. Mackintosh, Glasgow. 

3963. Apparatus for CONTROLLING ENGINES, R. 
Richardson, Glasgow. 

3964. WaTER-cLoseT CisTERNS, W. Fradley, Hanley, 
Staffordshire. 

3965. Launpry Irons, J. W. Blakey and 8S. Parsons, 
Bradford. 

3966. Scissors, R. S. Baxter and W. Kirkcaldy, 
Broughty Ferry, N.B. 

3967. ELECTRICALLY CONNECTING TRAM Ralxs, G. H. 
Archer, Bradford. 

3968. Protrectors for Boots and Sxoss, L. G. Norris, 
Manchester. 

3969. RECIPROCATING 
Weller, London. 

3970. VENTILATING Fans, D. Hall and J. H. Kay, Ash- 
ton-under-Lyne. 

3971. Sizve, J. Kist, Baden, Germany. 

3972. Drawine Wire, R. P. Slinger and J. Crowther, 
Sheffield. 

3973. Protectors for GAUGE-GLASSES, B. F. Cocker, 
Sheffield. 

3974. Hat Mirrors, V. Burgwitz, Berlin. 

3975. CoNCRETE MAKING, J. T. Dempsey, Kansas City, 
United States. 

3976. Layinc Concrete, J. T. Dempsey, Kansas City, 

3977. Puzzie, J. D. Stone and A. J. Matthews, Bir- 
mingham. 

3978. Ink Suretp, M. A. V. Stuart, Kenna, Upper 


Yarns, T. Greenwood, 


N'chols and 1. 









ENGINE CONNECTING-ROD, J. 


Egypt. 

3979. RETRIEVER for TaBLE TENNIS Bais, G. 8. 
Howell, Torquay. 

3980. INFLATOR CuIPs for BicycLes, H. 
London. 

3981. Stgam Generator, C. P. Altmann, London. 

3982. Hor:esHor, G. Brown, London. 

3983. CURRENT ARRESTER and EquaALIsER, G. L. Hogan, 
London. 

3984. Trre, T. G. Loryman, London. 

3985. Removine Patnt from Woop, E. D. de Liebhaber, 


Panzetta, 


London. 

3986. Rim Brakgs for Cyc.ies, W. H. Groom, Birming- 
ham. 

3987. Corkscrew, F. W. Schroeder and C. Russell, 
London. 

3988. Cover for Tires, F. Nusch.—(d. M. Leev, 
Russia.) 

3989. ExTractine Gop from Org, J. B. de Alzugaray, 


London. 

3990. Wrre Hoxper, J. Harrison and G. E. B. Padley, 
Navenby, Lincoln. 

$991. Appine Device, H. A. Smith, London. 

3992. AppaRATUs for SOLDERING Cans, G. W. Berry, 


mdon. 
3993. COLLAPSIBLE TuBEs or ConTAINERS, L. Pougher, 
Nottingham. 
$994. Sprines for BicycLeE Frames, R. G. 
mdon. 


Rumsey, 
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$995. ControLiinc Steam Eneine Varves, D. Joy, 
London. 

3906, TesTING Pipe BENps, J. Hassalland E. Bradbury, 
London. 

3007, CHarainc Gas Propucers, W. P. and G. B, A. 
Gibbons, London. 

3998. Sprrroons for CARRIAGES, _ 
London. 

3099, Weicnrep Hanb iss for Ciurs, G. H. Leweock, 
London. 


xe, Groves, 


4000. Drussinc Skins, R. Thomlinson and G. F. 
Stainton, London. 
4001. Picktinc Hipgs, R. Thomlinson and G. F. 


Stainton, London. 


4002. Gas Propucers, J. S. and F. L. Daniels, 
London. 

403. ManvractuRE of Zine Oxipg, P. A. Guye, 
London. 

4004. CoMPRESSING STEEL into Movu.ps, H. Harmet, 
London. 

4005. Fasteners for Garments, &c., H. Smith, 
London. 

4006. Castne for Wrxpow Opentnas, J. Knépfel, 


London. 

4007. Sram Enarnegs, P. L. Clark, Liverpool. 

4008. TREATMENT of DisTILLERs’ Wasu, C. V. Thierry, 
London. 

4009, ELECTRICAL NEEDLE REGISTERING Devices, P. de 
Chimkeévitch and E. Barazer, London. 

4010. Bonson and similar Boxes, H. Finne, jun., 
London. 

4011. Gas Eyetves, H. B. Graham, London. 

4012. Pumps, J. S. C. Bonham, London. 

4013. SasH Fasteners, J. E. Bousfield.—( Fresh dir and 
Safety Sash Fastener Company, Limited, South 
Auatralia.) 

4014. Binns, W. Davies, London. 

4015. Stamprne Press, A. Lion and M. E. Moseley, 
London. 

4016. Pencits, R. Spear, London. 

4017. Corxtva Botiiges, E. W. Bowen and E. J. 
Harding, London. 

4018. Hyprocarson Burners, J. M. and L. P. Beech, 
London. 

4019. Frreproor Constructions, P. A. Newton.— 

The New Jersey Wire Cloth Company, United States.) 

4020. WuexE :s, C. T. Crowden, London. 

4021. Rops for Wire Fencinc, A. T. de Bary, 
London. 

4022. Apparatus for PropucinG Opsects of PoLyconaL 
Cross-srctioy, A. Tangel and H. Zbinden, 
London. 

4023. CoLLapsIBLE Tusgs for Mepicaments, 8. Efrem, 
London. 

4024. Crc_e Cranks, L. Waters, London, 

4025. GAME Marker or Counter, J. H. B. Dawson, 
London. 

4026. Restorine Activity of PLatinum, O. Imray.— 
(Farbrerke corina's Meister, Luciva, and Briining, 
Germany.) 

4027. PURIFICATION E. 

London. 

4028. ManuracturE of Morpant DyEinc DygsTUFPs, 
C. D. Abel.—(Actien Gesllachatt fiir Anilin Fabrika- 
tion, Germany.) 

4029. Sewacr Piant, J. B. Alliott and H. B. Ransom, 
London. 

4030, SEwinc Macutings, W. L. Wise.—(7. B. Maryetts, 
Tasmania.) 

4031. Denotina Expostves, F. M. Haleand G. W. Bell, 
London. 

4032. EcecrricaL Distrisutine Systems, L. Andrews, 
London. 

4033. Die Heaps, 
London. 

4034. Propuction of Azo CoLourntnc Martrers, J. Y. 
Johnson.—{The Badische Anilin and Soda Fabrik, 
Germany.) 

4035. TREATMENT of CoLourtING Matters, J. Y. 
Johnson.—({The Badische Anilin and’ Soda Fabrik, 


Germany.) 


of Pia Iron, Adamson, 


A. Herbert and P. V. Vernon, 


4036. Enorves, A. Shuttleworth and W. Fletcher, 
London. 
4037. Inrernat Compvstion Enoatves, W. Peck, 


London. 
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4038. SeEwace Prant, J. B. Alliott and W. D. Scott- 
Moncrieff, London. 

4039. Rarnpway Covupiine Apparatus, W. R. 8. Jones, 
London. 

4040. Motror VEHICLES, 
Leicester. 

4041. Bracket, W. Stewart and W. E. Farrer, Smeth- 
wick. 

4042. Fiusnive Tanks, W. Stewart and W. E. Farrer, 
Smethwick. 

4043. Maxine Eectricar Connections, C. Hamilton, 
Glasgow. 

E.ectrric Trotigy System, 8. Blight, Black- 


H. Binns and J. Parr, 


5. ADJUSTABLE Rimer, G. Phillips and J. Bugg, 
Colchester. 

4046.  AppLiances for Seccrinc the Doors of 
Raitway Carriacss, H. Wilson and J. T. Pearman, 
Leeds. 

4047, ABATEMENT of Foc by means of Fans, T. W. 
Rossiter, Dundrum, Co. Dublin. 

4048. AppLYING Brakes to Wacons, A. W. Denniss, 
Stockton-on-Tees. 

4049, Moror Cyctes, G. Pilkington, Coventry. 

4050. Water-cLosets, J. W. Abson and J. A. Banks, 
Manchester. 

CIGARETTE Casgs, &c., G. Anscombe, Birming- 
ham. 

4052. Crrcutation of Batts within a Waxes. Rinc 
Disc, J. Davies, Birmingham. 

4053. Continuous Dirrusion of INsecTIDAL and GERMI- 
cripaL Vapovrs, J. L. Campbell and W. H. Yates, 
Manchester. 

4054. Barrery Terminats, H. Ramsbottom and J. M. 
Richardson, London. 

4055. ReversinLeE Hanp Broom, I. E. Foy, Fleet, 
Hants. 

4056, KNIFE-CLEANING APPARATUS, J. Whiteley, Man- 
chester. 

4057. The “Sarg Post,” J. Bell, Houghton-le-Spring, 
R.S.0., Durham. 

$058. Cycte Drivinc Gear, A. L. Bayley, Birming- 
ham. 

4059. Cuatr Back Apsuster, W. T. Ellmore and Son, 
Limited, Leicester. 

4060, DIscHARGING Fitter Tanks, T. B. Ralston, 
Glasgow. 

4061. Seats, R. Elder, Glasgow. 

4062. Propctsion of Sreamsuips, W. J. Frame, Glas- 
gow. 


4063. CrrcuLAR Kwitrinc Macuiyes, J. Greenwood, 
Nottingham. : 

4064, AuTomaTic Couptinas, A. C. Sinclair, Notting- 
ham. 


4065. Fiurp Gavaine Apparatus, J, Oxley, London. 

4066. Apparatus for Lowerrina the Dean, A. Shrub, 
London. 

4067. LupricaTinc CrANkK-PINS, H. Robinson and H. 
Lewis, Manchester. 

4068. Mepicat Reoister, 8S. Ward, Victoria West, 
British Columbia, Canada. 

4069. Mrratitic Rims for Waeets, J. T. James, 
Birmingham. 

4070. Fiusnine Cisterns, J. Almond, Bradford. 

4071. Burners for AcETYLENE Gas, G. M. Lauder, 
Glasgow. 

4072. ApsusTinc Tennis Net Pi.vars, B. J. Spencer, 
Birmingham. 

4073. PHOTOGRAPHIC D. Williams, 
Newport, Mon. 

4074. Cuarrs, J. T. Moore, Macclesfield. 

4075. TrovseR and GaITER Srraps, R. J. Pidgeon, 
Exeter. 

4076. ELgcTRIC TIME-CHECKING APPARATUS, C. Miles, 


Apparatus, &. 


ristol, 
4077, VELocipepEs, W. M. Jones, Torquay. 





4078. Seat, C. Evans, Manchester. 

4079. Gritter, A. and W. R. Neil and Fletcher, 
Russell and Co., Limited, Manchester. 

A. and W. R. Neil 


4080. Gas CooKING RANGES, 

and Fletcher, Russell and Co., Limited, Man- 
chester. 

4081. MAKING ABRASIVE MATERIALS, J. T. Pearson, 
Burnley. 


4082. Screw Nai, B. B, Freeman, Southampton. 

4083. Pipg Cups, I. A. Timmis, jon. 

4084, [NFLATING Arr TuBss, J. H. Breland, Sale, near 
Manchester. 

4085. TREATMENT of Merats, T. V. Hughes, London. 

4086. CLEANING Knives, A. Slater, Edinburgh. 

4087. CattLe BREEDING Apparatus, F, Huttenrauch, 
London. 

4088. OrtHOPTIcs, T. D. 

4089. Too. for CuTTING 
London. 

4090. Moror Bonngt, G. M. Elliot, London. 

4001. Evectrric Arc Lamps, J. A. Heany, London. 

4092. Brake Mecuanism for Cycies, F. Oxborrow, 
London. 

4093. Toy, G. Harrison.—(J. 
States.) 

4094. Furnace, G. Harrison.—(The Standard Steel Car 
Wheel Company, Incorporated, United States.) 


Clarke, Birmingham. 
Macuings, F. E. Whitham, 


M. Espenscheid, United 


4095. CARTRIDGE-FEEDING Devices, F. M. Garland, 
London. 


4096. Dynamo E.ectric Macuryegs, A. J. Boult.—(7. 
B. Hatch, United States.) 

4097. Macner Cores, R. L. Wills and J. A. Ewing, 
London. 

4098. Matca-noxgs, F. E. R. Ablett, London. 

4099. Pens, R. White, London. 

4100. Maaniryinc Cask, Rebman, Limited, and E. E. 
Gumpert, London. 

4101. Putp Compression Apparatus, G. E. Shaw, 
London. 

4102. CoLLAPsIBLE MANnprRILs, G. E. Shaw, London. 

4103. Direct Repvucine LEVELLING Starr, G. W. Herd- 
man, London. 

4104. Preventinc Rartway Accipents, B. Klein, 

mdon. 
4105. Device for Arrixinc Stamps, E. Jones, 
ndon. 

4106. Lirg-savine Garment, A. Feldeisen, London. 

4107. TRANSMITTING ELEcTRICAL Eneroy, G. L. Hogan, 
London. 

4108. Percussion Primer, A. T. Dawson and G. T. 
Bue m, London. 

4109. Pipe Joints, H. Brooke, London. 

4110. Printine Macurngs, W. Fullardand W. E. Weber, 
London. 

Recorpinc Deptru of Liquips, J. G. Childs, 
London. 

4112, Serp Dri1ts, J. Barlow, London. 

4113. CompinaTion Toot or INSTRUMENT, F. Turton, 
London. 

4114. Game, M. R. Wright, London. 

Rai Jornts, J. C. Furman, London. 

» Marine VEsseLs, F. A. Knapp, London. 

Teescorss, F. Perl, London. 

Rartway Courtine, H. Clarke and F. E. Foale, 


London. 
4119. Securmnc Excenteic Sueaves, J. Murphy, 


London. 

4120. Process for Srerivistna Liquips, L. Amiot, 
London. 

4121. SALVING SUBMERGED VessELs, H. H. Lake.—(@. 
Pino, Italy.) 

4122. Lockx-nuts, A. T. Hughes and W. H. Cook, 
London. 

4123. Cootinc CyLinpers, T. Myers, London. 

4124. Pickinc-cve Tennis Batis, H. H. Maybery, 
London. 

4125. Cuatn Links, F. J. Briggs, London. 

4126. PuNcTURE-PROOF PNEUMATIC TrREs, J. Padfield, 
London. 


4127. Sewinac MacuHine Savtties, K. D. Maybery, 


London. 

4128. Guarps for Carvinc Forks, H. Flack, London. 

4129. CHimngy and VeNTiILaTInc Cow .s, E. F. Ward, 
London. 

4130. Gas Enoines, A. J. Dudgeon.—(Société Anonyme, 
J. Coekevill and H. Savage, Belgivm.) 

4131. Lamp Cuimneys, J. Hinks, London. 

4132. Merat TUBE-MAKING Macninery, F. D. Everitt, 
London. 

4133. FasTENING Suips’ PortHuo.es, B. Fama, London. 

4134. TeLEPHoNE Movutuptece, F. W. Moenninghoff, 
London. 

4135. StoppgRinG Recepracies for Foops, F. Ginet, 
Liverpool. 

4136. Lastina and Tackinec E. Nolle, 
Liverpool. 

4137. Firgproor Composition, W. P. Thompson.—((, 
and G. Bevilacqua, Italy.) 

4138. IvcreasinG the Rapipity of Action of BRAKEs, 
W. Schmid, Liverpool. 

4139. BoTrrLe-wasHING Macuine, W. P. Thompson.— 
(€. A. Cole, United States.) 


MACHINE, 


4140. Metat Roortnac Sueets, T. P. Flanagan, 
London. 
4141. Hoxtpger for Mor Cuortas, &e., J. C. Look, 
London. 


4142. Borris Stoppers, J. A. Hayes, London. 

4143. Manuractcre of Grass Borties, F. H. Pier- 
pont, London. 

4144. MANUFACTURE of GLAss BorriEs, F. H. Pier- 
pont, London. 

4145. Manuracture of Grass Borries, F. H. Pier- 
pont, London. 

4146. Prorectinc Turnips from Frigs, W. R. Orpe, 
London. 

4147. Sicns ILLuminaTED by Exvecrric Current, E. 
Plancon, London. 

4148. SmaLt Arms, H. H. Lake.—{T. Thorsen, United 
States.) 

4149. Apparatus for Dryrna Grass, N. Auerbach, 
London. 

. Apparatus for STarTING Encrings, B. Ratuld, 
London. 

4151. INcanpEscent Gas Lamps, A. Duffek, H. Wien, 
and A, Beschorner, London. 

4152. MANUFACTURE of MaLt Liquors, J. Schneible, 
London. 

4153. Fixtnc Ozone in Ligvips, A. Spranger, London. 

4154. Fcurnaces for Heatina Borvers, J. Armstrong, 


Liverpool. 
4155. DraucuTine Apparatus, C. H. Little, London. 
4156. Bortz CLEANING MacHines, A. Goetz, 
London. 


4157. RoLiter Sipe Bearinos for Rattway Cars, 8. W. 
McMunn and E. 8. Woods, London. 

4158. ADHESIVE Fasteners, A. Haberstroh, London. 

4159. CasH Reaisters, The National Cash Register 
Company, Limited.—(The National Cash Register 
Company, United States.) 

4160. Stop Cocks, G. Meyer, London. 

4161. LiguTinc of Exectric Cars, H. McGillivray, 
London. 

4162. InreRNaL Combustion Enaryes, H. J. Haddan, 
—J. S. Rogers, United States.) 

4163. Bepstgaps, R. Cane, London. : 

4164, Rove Track Motors and Venicies, C. T. Crow- 
den, London. 

4165. MANUFACTURING GraR WHEELS, C. T. Crowden, 
London. 

4166, 
France.) 

4167. Sprines for Furnircrg, W. Bursch, London. 

4168. Manuracturinc Lamp Wick, C. L. Marshall, 
London. 

4169. Printers’ Forme Racks, E. A. Grammer, 
London. 

4170. Corset Busks, L. Reynolds, London. 

4171. Fiuxes for Sme.tinc Ores, G. Hopkins and E. 
Casper, London. 

4172, Sme.tina Iron, G. Hopkins and E. Casper, 
London. 

4173, MEcHANICAL Musical InstRumMENT, A, Junod- 
Turin, London. 

4174. Post-carps, 8, Topley, London, 





Gas Furnaces, A. J. Boult.—(H. Farguea, | 
| $254. Batreries, H. H. Lake.—(Société Anonyme * Le 


| 





4175, TREATING ANIMAL Finres, J, Y, Johnson.—({The 

Badische Anilin and Soda Fabrik, Germany.) 

4176. Quick-F:kING Guys, A. W. Schwarzlose, 
London. 

4177. DovsLe-actinG DRILLING Ratcuets, A, Langlois, 
London. 

4178. Wap for Gun Carrripars, L. A. L. Couvreur, 
London. 

4179. Seeep Reavrator, C. 
Tudia.) 

4180, ELEecTRICAL SYNCHRONISM INDICATORS, K, Edg- 
cumbe, E, I. Everett, and F. Punga, London. 


Bauer.—(H. L. Rockat, 


19th February, 1902. 


4181. THREADING SauTTLE for Looms, J. Cook, Hyde, 
Cheshire. 

4182. Drivinc Putters of Motors, A. Rivett, Leyton- 
stone. 

4183. ComprInep BaGATELLE TABLE, H. E. Taaffe, Lon- 
donderry. 

4184. AvTomatic TENSION APPARATUS, E. 
and J. Lawton, Oldham. 

4185. ApveRrTisinc Devices, W. Wardle and J. W. 
Cutler, Manchester. 


Smethurst 


4186. Bett Buckuss, J. B. Leatherbarrow and F, C. 
Houghton, Manchester. 

4187. Matcu-Bpox for Ourpoor Use, J. T. Adams, 
Birmingham. 

4188. Exvectric OveraEAD TRamcaRs, W. Barry, 


Stockton-on-Tees. 

4189. The ‘‘SmaLuMan” Havucace Cup, J. W. Small- 
man, Nuneaton. 

4190. Liquip Strainers, H. L. Hook, Hull. 

4191. Cycte Pepa, T. W. A. Comben, Southsea, 


Hants. 

4192, Perpetvuat CALENDAR, V. F. Beauchamp, 
Ipswich, 

4193. Macuine for CLEANING 
Liverpool. 

4194, Boots, W. Galloway, and A. and J. Thomson, 
G Ww. 


Skins, J. Straiton, 


4195. TramcarR Seats, A. Andrews and H. Drake, 
Bradford. 

4196, OveraEAD Exectric Wires, J. Hetherington 
and Sons, Limited, and E. P. Hetherington, Man- 
chester. 

4197. DiscHARGING AERATED Liquips, R. R. Thom, 
Edinburgh. 

4198. Manuracture of SLeEvE Links, W. W. Tambs, 
Birmingham. 

4199, Apparatus for CooLtine Biscuits, G. Herbert, 
jun., London. 

4200. DovuBLE-acTING Pumps, R. Richardson, 
Glasgow. 

4201. Foipinc Bep Cuarr, A. Plant and H. Alexander, 


AIR 


Ww. 
4202. MARKER for TaBLe Tennis, F. E. Willcocks, Bir- 
mingham. 
203. The ‘* PLUNGER " TABLE-TENNIS BaLt RETRIEVER, 
W. J. Roberts, Torquay. 
4204. CycLe Pepais, The Abingdon Works Company, 
Limited, and A. Newey, Birmingham. 
4205. Apparatus for MouLDING ProvgecTiLes, A. J. 
Astbury, Smethwick, Staffs. 
4206. Guns, J. B. Kiddey, Nottingham. 
4207. Coupirnas, J. Poyser, Nottingham. 
4208, Sprrroons, G. W. Johnson, Liverpool. 
4209. Frame for CARRYING Signs, A. Macdonald, 


Glasgow. 

4210. Device for Hotprxe Articies, J. H. Cowburne, 
Bolton. 

4211. Lanterns, W. Redman and Co., Limited, and E, 
Kinsey, Wolverhampton. 

4212. Fire Tonos, B. Addicott and G. Holland, Bir- 
mingham. 

4213. Sarety Sear MecuanisM for Guns, R. Bloomer, 
Birmingham. 

4214. Mitirany Ampvu ance, F, B. G. Stableford, Bir- 
mingham. 

4215. Steam Pumps, G. G. Picking and W. Hopkins, 
London. 

4216. Joints of TRamway Raixs, A. M. Fowler, Man- 
chester. 

4217. CicaRetre Macnings, the United Cigarctte 
Machine Company, Limited.—(F. J. Ludington, 
United States.) 

4218. Garment Seams, J. N. Goudie and J, Nicolson, 
Glasgow. 

4219, PHoroGRAPHic Printinc Frames, C. C, Brad- 
shaw, Manchester. 

4220. Music Stanps, F. Parker, London. 

4221. CycLe Free-wHkEL Ciutcn, H. W. Dickinson, 


Green wood, 
London. 

4223. Vatves, A. S. Lee, Sheffield. 

4224. ApJUSTABLE THREAD GuIpEs, J. 
Manchester. 

4225. Basy Cuarr, F. Haase, London. 

4226. Liquip Biack Leap Stove Ponisn, F. M. Hunt, 
London. 

4227, Stanp for Fixina to Bicycies, G. Shepherd, 
Wakefield. 

4228, Drivinc WHeEkt, A. Gerrett, London. 

4229. Drivinc WHEEL, A. Gerrett, London. 

4230, Hat Lixinos, H. H. Mymms, London, 

4231. Hotpger for Buinp Corps, A, 8. B. Steinmetz, 


B. Sutton, 


London. 

4232. Dravert Exciupers, &c., W. B. Henly, 
London. 

4233, Aromatic Car Coventncs, J. W. Cloud, 
London. 

4234. Sprinu Bottom for Cuarrs, M. Markiewicz, 
Dundee. 

4235. Bats for TABLE Tennis Game, W. Hartley, 
London. 

4236. BILLIARD and BaGaTELLe Curs, f. M. Hyman, 


mdon. 
4237. SunsHapks, 8. A. Say, London. 
4238, VARIABLE GkAR for Motor Cars, T. 8. James, 
London. 
4239. Toys, E. Bull, London, 
4240. TurBINES worked by Exastic Fivins, T, Reuter, 


London. 

4241, Ketrizs, H. P. H. Anderson and E. B. Phelps, 
London. 

4242. Grip Surraces of Guass, A.J, Davisand H. Smith, 
Birmingham. 

4243. Corp Ro.ver Brackets, J. E. Hill, Birming- 


ham. 

4244, Sarety AppLIANCE for TRamcarRs, M. Schmul, 
London. 

4245. RenpDERING TrrEs UNPUNCTURABLE, H. E. Harris, 
London. 

4246, Borers, J. Rogers, London. 

4247, Bo1Lers, Simpson, Strickland and Co., Limited, 
and W. Cross, London. 

4248. ATTACHING Caps to Fountain Pens, J, Slater, 
London. 

4249. Drivinc Gear for Motor Cars, W. Langdon- 
Davies and A. Soames, London. 

4250, RotLeR Bearinas, L. Lebrun, London. 

4251. Sprinc Levers, T. G. Stevens and J. Facer, 
Greenhithe, Kent. 

4252. Tennis TaBLEs, J. Hannah and R. Holland, 


ondon, 
4253. Rats, W. P. Thompson.—{(J. E. Fadelle, West 
Africa. 


Carbone,” France.) 

4255. Punxans, G. O. Donovan and Veritys, Limited, 
London. 

4256. Stop Parts and Niant Commopks, C. Machin, 
London. 

4257. Matrices, A. J. Boult.—(Lanston Monotype 
Machine Company, United States.) 

4258, Knitrep Goons, A. Yates and J. M. Hubbard, 
London, 

4259. AcTUATING MgcHANIsM for TyPE MACHINES, A, J. 
Boult.—(Lanston Monotype Machine Company, United 
States.) 

4260, CaLcvLaTine Macuines, F. H. Cross, London. 








ee 


4261, Frurp Merar Insecrina MECHANISM, A, J 
ult.—(Lanston Monotype Machine Company, Un itr i 
States.) aie 

4262. TeLearara Instruments, H. Cu 
(K. Bing and H, Nevill, Brazil.) wotaghen,:.. 

4263. Recorp Srrip FrEpixa MECHANISM, A, J 

Boult.—(Lanston Monotupe Machine Company, Vaited 
States.) ‘ . 

4264, NosE Bags, L. C. Best, London. 

4265, AvuTOMATIC TYPE-CASTING MACHINES, A, | 
Boult.—{Lanston Monotype Machine Company, United 
States.) . 

4266. Nosg Baas, L. C. Best, London. 

4267. Banps for UMBRELLAS, C. 
London. 

4268, SzEp DRILLs, A. Pohle, London, 

4269, MANUFACTURE of ALUMINIUM SoLpeR, A. E. Webb, 
London. ~ 

4270. Screw-cuTrinc Macuines, K. Miiller ; 
Hinkel, London. : shila les. 

4271. Braxss, B. H. Lake.—(Inventioa Dev loping Com. 
pany, United States.) 

4272. Eco Testers, E. Theuerkauf, London. 

4273, Fire ALARMS, P. Offenbroich and L, 
London. 

4274. Barrertes, H. H. Lake. 
Carbone,” France.) 

4275. Loom Tareap Forks, A. Hanl and J. Schneider 
London. R 

4276. Nasa. Snargs, L. Liecberknecht, London, 

4277. Spanners, B. N. White and W. C, Norfolk, 


Geigenmiiller, 


Mafell, 


(Soetté Anonyme “ Le 


London. 
4278. Motive Power Generators, F. J. Lothammer, 
London. : 
4279, Recorpinc Apparatus, A. Vandamme and A, 
Martens, London. 7 
4280. Propuction of Azo CoLourInG Matters, J. ¥ 


Johnson.—(The Badische Anilin and Soda Faby, ik 
Germany.) : 
4281. DravuGHT - FoRCING APPARATUS, E. Brook, 


London. 

4282. DRILLING MACHINE, H. Hauser and A. Weinhardt 
London. : 

4283. Sew1ne Macuines, G. G. Beitzel, London. 

4284. Apparatus for Finpine Positions in ARTILLERY 
Practice, J. F. Fogerty and E. F. Kelaart, London, 

4285. Etectric LampSocxet, The Yost Miller Company 
London. =e 

4286. Wrencues, J. C. Davison and 0, 
London. 

4287. Locks, L. 
London. 

4288. Rast Jornts, C, D. Jones, H. Coles, and B. Bradly. 
London. * 

4289, WatcHMAKER's Toot, J. A. Wiedemann and H, 
Smith, London. 

4200. Lavatory FLusHine Apparatus, C. H. Martini 
London. : 

4291, Wueets for VeniciEs, N. C. and A. L. Whitney, 
London. : 

4292. PoRTABLE TABLE TENNIS TABLEs, E. |. 
London, 


E. Strong, 


Ferguson and H. C. Heermans, 


Pool, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





682,512. Oren-HeartH Steet Furnace, S, 7. ail C, 
H. Wellman, Cleveland, Ohio.—Filed July 6th, 1900, 
Clain.—The combination of a tipping or tilting 
open-hearth steel furnace having a basin-shaped hearth 
forming the charge-receiving chamber, means for 
passing heating gases therethrough, a projecting 
structure containing a forehearth independent of the 
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gas passages and having one or more stoppered dis- 
charge openings in the bottom, and a passage extend- 
ing from the upper edge of the basin-shaped hearth 
through the side wall of the furnace to the forehearth, 
whereby the bottom of the forehearth is disposed 
above the said charge-receiving chamber when the fur- 
nace is in its normal or working condition, substan- 
tially as described, 


682,660. Repucinc Wueet ror Steam Enorne INpI- 
cators, H. W. Yeomans, Lowell, Mass,—Filed May 
2nd, 1901. 

Claim.—(1) The combination with the spindle, having 
an external screw thread of the cord wheel and the 
indicator cord sleeve, each arranged concentric with 
the other and with said spindle and movable there 
with, the engine cord and the indicator cord each 
having a diameter equal to the pitch of said screw 
thread and arranged to wind and advance in opposite 
directions on said cord wheel and indicator po sleeve 
respectively, a nut to engage said screw thread and 





means of securing said nut from rotary movement to 
eause said spindle to traverse longitudinally. (2) The 
combination with the stand and non-rotary spring 
box of the spindle —— to be turned therein ; # 
spring, one end of which is secured to said spring box, 
means of connecting the other end of said spring to 
said spindle, to rotate said — while permitting 
the longitudinal movement thereof, a nut surrounding 
said spindle and é' ing an external screw thread 
with which said spindle is provided, means for hold- 
ing said nut from rotating or moving with said spindle, 
a cord wheel concentric with said spindle and rotary 
therewith, 
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THE SECOND REPORT OF THE BOILER) 
COMMITTEE. 
No, I. 

Tur Committee on Water-Tube Boilers issued an 
interim Report last year which has been fully considered 
in our columns. We mentioned last week that a second 
interim Report had been “issued.” It was not published, | 
however, until the 28th inst. It is a Blue-book of con- | 





Nl 
boilers last July. 


A most notable feature of the present 
Report is the account which it contains of the result of a 
trial made with the Cunard Company’s ship Saxonia on a 


| run from Liverpool to Queenstown at about 9000 indicated 


horse-power, on the 5th and 6th of February, 1901. These 
results are very carefully compared with those obtained 
from the boilers and machinery of the Hyacinth and the 
Minerva. The constructional particulars of the three 
re of engines and boilers are set forth in the following 
table :— 


TaBLeE 1.—Varticulars of Hulls, Machinery, dc., of H.M.S. Hyacinth, H.M.S. Minerca, and R.M.S. Saxonia. 


H.M.S. Hyacinth. 





Date of contractor's trials 
Builder’s name cs 


1899 
London and Glasgow S 
building Company 
Description 2nd class cruiser 
350f: 


Length between perpendicular ... 3 
Tength OGRA. . set ace see, se 373ft. 
Beam... ie ia ws 54ft. 
Displacement ... ss? atone <peeeeaen 5600 tons 
{ Forward ... 19ft. 6in. 
Draught at this displacement, Aft ... 21ft. 6in. 
( Mean 20ft. Gin. 


Main engines— 

Maker's name 
building Company 
Description ... 


Number of cylinders and cranks to each 





London and Glasgow Ship- 


Vertical, triple-ex pansion 





Hi.M.S. Minerva. R.M.S. Saxonia. 


1896 
Chatham Dockyard 


1900 


| 
| 
| 
John Brown and Co., Limited 


hip- 


2nd class cruiser -assenger and cargo steamer 
580ft. 


350ft. 
373ft. 600ft. 
53ft. 6in 64ft. moulded 
6600 tons 22,580 tons 
19ft. 6in — 
21ft. 6in 
20ft. Gin. 29ft. 


Chatham Dockyard John Brown and Co., Limited 


Vertical, triple-expansion | Vertical, quadruple-expansion 


The peculiarity of the Report before us is that it refutes 
every one of these contentions in the most complete way 
possible. It is within its limits a comprehensive and 
conclusive condemnation of the modern system of pro- 
pelling ships of war in the British Navy. It does not 
cover all the ground, it does not deal with every possible 
condition of mechanical construction or sea service. It 
cannot do that—no single report could do that. It sup- 
plies the record of conclusive evidence afforded by the 
performance of three typical ships, and that evidence is, 
as far as it goes, condemnatory of the Belleville boiler and 
the high-speed, short-stroke engine. It may be urged 
that the ships are not typical. There may be better 
vessels than the Hyacinth, better vessels than the 
Minerva or the Saxonia. That is quite another story. 
As we have said, the Report as it stands is conclusive, 
within its limits of experience, and just now we have 
nothing to do with anything outside this Report. 

We shall take the arguments we have defined above 
seriatim, and show what the Report has to say about 
them. 

(1) The use of the Belleville boiler secures a reduction 
in the weight of the propelling plant.—It is obvious that 
the words “propelling plant” include not only the 
engines and boilers, but the auxiliary machinery, coal, 
and spare water that have to be carried. The following 
table gives the weight of the machinery of the three 
ships :— 








set ose 4 3 4 
8. P. 
: PP... 26in. 33q/sin. d3yzin. 29in. 
Diameter of aia 42in. 19,9,in. 494Zin. { pend — 
a co 2nd o¥in. 
L.P. 48in. (2 to each ma 74in. 74in. 84in. 
bs) Pa 
s. ie 
H.P. 6-613in. 6-622in. 
E H.P. 62Zin.  68fin. 
Diameter of piston-rods | 1.P. 6-615in. 6-556in. > Sjin 
I.P. 6in. 6§ fin. 
Fd. L.P. 6-620in. 6-620in. 
| L.P. 6¢4in. 648i. 
., Aft L.P. 6-613in. 6-62lin. 
Length of stroke 2ft. 6in. 3ft. din. 4ift. 6in. 


Maximum steam pressure engines are| 
designed for ‘ 


Where auxiliary engines 


‘ sf 250 1b. per sq. in. 
can exhaust to. |Low-p' 
and atmosphere 

Boiler— 
Maker's name London and Glasgow S 
building Company 


Description Belleville 
Number of boilers 18 
Number of furnaces ... 18 


Length of fire-grate 
Width or diameter of furnaces 


5ft. 6fin. 
7ft. 10Zin. 
792 sq. ft. 
(Generator) 16,380 sq. 
(Economiser) 8,046 sq. 
320 Ib, per sq. in. 
(Generator) din. 


Total area of fire-grate 


Total area of heating surface { 
Safety valve pressure 
Diameter 


Length between tube plates 
or junction boxes Sy 


(Generator) 5ft. 10,%i 


Tubes - . 
| (Generator) 
5jin. H. x 5,4in. V 


Pitch = 2 
(Economiser) 


Type of ferrule fitted to tubes 
Are retarders fitted to tubes ... 


Howden’s forced draught system— 


Number... 
The | Length Roe case 
Tubes ) External diameter 
Total surface d 
> 4s Boiler tube surface 
PE ser ccllb nen chateaus oats 





Air-heating tube surface 
Stokehold fans— 


Number 6 

Diameter 5ft. 6in. 
Funnels— 

Number 3 

Diameter, inside... 7ft. 3in. 

Height above dead plates 75ft. 
Propeller 

Twin or single | Twin 


Number of blades to each 
Diameter 

Mean pitch : , 
Immersion of upper edge... 


13ft. 14in. 
13ft. 3in. 

5ft. 7jin. (for 21ft. 7 
draught) 


* The main boilers only were included in the 





siderable size, mainly composed of tables and diagrams. | 


The tables contain thousands of figures. The diagrams 


do not appear to possess any general interest. It is possible, | 


however, that the tables may be of special value. Tous their 
principal use appears to be the evidence which they give of 
the industry of the staff employed to obtain the particulars 
tabulated. We do not, ourselves, think that any good 
end is subserved by reproducing in a Parliamentary 
Blue-book, the half-hourly record of the performance 
of a set of marine engines filling 36 columns, each 
line involving the use of about 96 numerals. 
Seeing that there are 28 lines in the table, we have an 
appalling total of 2688 numerals. Some of the tables 
contain fewer figures. But, after all, no exception need 
be taken to the figures if they supplied useful informa- 
tion. They do nothing of the kind. We do not think 
that any good purpose would be served by reproducing 
them in our columns, and any of our readers who hold 
that they might be advantaged by possessing them can 
obtain the Report from Eyre and Spottiswoode, 32, 
Abingdon-street, Westminster, for 5s. 6d. We believe 
that we shall utilise our space to better purpose by telling 
our readers the story that the Committee has set forth, 
and by drawing what appear to be legitimate de- 
ductions. 

Much of the present Report repeats somewhat more in 
detail the account of the trials of H.M.S. Hyacinth with 
Belleville boilers, and H.M.S. Minerva with Scotch 


ressure receivers, evapo- 
rators, auxiliary conde 


(Economiser) 24in. 


(Economiser) 5ft. 1} Zin. 


3}gin. H. x 443in. V. 


150 Ib. per sq. in. 
Auxiliary condensers and 
atmosphere 


210 Ib. per sq. in. 


ary condensers, main con- 
densers, and atmosphere 


nsers, 


hip- Chatham Dockyard John Brown and Co., Limited 
Single-ended cylindrical 
9 main, 1 auxiliary* 
(Main boilers) 27 


| 


} 


Single-ended cylindrical | 
8 


ae ] 

2 a) (Auxiliary boiler) 3 

7ft. (Main boilers) 5ft. 6in. 
3ft. 10Zin. | (Main boilers) 3ft. 10in. 
649 sy. ft. |{ (Main boilers) 570 sq. ft. 


(Auxiliary boiler) 60 sq. ft. 
> 18,464 sq. ft. Main boilers) 25,803 sq. ft. 


155 lb. per sq. in. 


! 
\\ 
f( 
\( 

210 Ib. per sq. in. 
24in. 2hin. 


6ft. 88in. Sft. 2hin. 





3hin. x 34in. 3}in. x 3fin. 
Admiralty None 
Yes; after 29th May, at re- Yes 
quest of Boiler Committee 
2394 
-- 4ft. 
_ 2¥in. 
6894 sq. ft. 
; 32:1 
8 2 
6ft. 8ft. 9in. 
2 1 
Oval, Sft. x 6ft. Oval, 15ft. 4in. x 1zft. 
75ft. 129ft. 94in. 
Twin Twin 
3 3 
13ft. 9in. 19ft. 6in. 
. 17ft. OZin. 20ft. 6in. 
in. 5ft. 3in. (for 21ft. Jin. 8ft. 6in for 29ft. draught 
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Committee’s trial in the case of the Saxonia. 
| Let us proceed to consider the nature of the lesson 
which the Report as a whole teaches the world. 

It is a matter of history that a determined and expen- 
sive attempt has been made to supersede the Scotch 
boiler in the Royal Navy with the Belleville water-tube 
boiler. The arguments advanced in favour of this change 
must be repeated here for the sake of ensuring lucidity. 

First, the Belleville boiler being lighter than the Scotch 

boiler, and being competent to carry a very high 
| pressure, must be better for fighting ships, the propel- 
\ling plant of which must be kept down in weight. 
| Secondly, the Belleville boiler can be put to work in 
much less time than the Scotch boiler, which cannot 
| be forced with impunity, and, even if it were forced, 
| would not be able to supply steam as quickly as the 
water-tube boiler. Thirdly, the Belleville boiler is more 
economically efficient than the Scotch boiler. Fourthly, it 
| can be trusted not to break down, and the Scotch boiler 
cannot be so trusted. Fifthly, the water-tube boiler 
being able to carry a higher pressure than the Scotch 
boiler, the propelling plant will be on the whole more 
economical than the machinery working at a lower pres- 
sure with cylindrical boilers. There have been other 
| arguments advanced on the side of the water-tube system ; 
| we need not define them. Those of our readers who are 
| interested in the subject will admit that we have stated 
oe principal arguments in favour of the Belleville 
' boiler, 





| 
| 





Low-pressure receivers, auxili- | 


Auxiliary boiler) 1663 sq. ft. | Hyacinth and the Minerva only. 


WEIGHTS. 
H.M.S. H.M.S. 
Parts. Hyacinth. Minerva. 
Tons. Tons. 
Main engines with propellers, 
spare parts, and evaporat- 
ing and distilling plants 378-4 364-8 
Boilers with funnels, spare 
parts, and hot water to 
working height; also 
pipes, fans, feed engines, 
and all __ boiler - room 
weights 453-8 557-4 
Total 8352-2 922-2 


R.M.S. SAxontia. 
Weight. 


Parts. Pon 

ons, 

Main engines .. hapa : : ae 789 
Main boilers, including water at working level, 

Howden’s fittings, uptakes, and funnel ... 910 


Auxiliary machinery in engine and boiler-rooms, 





evaporttoss, See. :) 3. i ae ae OS 
Remainder, including steam and exhaust piping, 
floor plates, ladders, platforms, &c., in engine 
and boiler-rooms . ae etc 76 
Spare gear in engine and boiler-rooms 5 
1985-3 


For the moment the comparison lies between the 
There is a saving in 
| weight amounting to 90 tons, secured by the use of 
water-tube boilers and high-speed engines. This is not 
a very important saving. It is partly balanced by the 
|fact that the Minerva, notwithstanding the additional 
| 90 tons, could carry 1016 tons of coal, as against 968 tons 
| for the Hyacinth, or 48 tons more. In addition to this, 
| the Hyacinth carried 140 tons of reserve fresh water, 
|and the Minerva about 170 tons. It is said that the 
radius of action of a ship is determined by the quantity 
| of coal she can carry, and that the lighter the engines 
and boilers the greater the quantity of coal. The Report 
|of the Committee does not bear out this contention. 
| Dealing with the Gibraltar runs, it says:—“It was 
anticipated that the radius of action of the ship at 7000 
| horse-power would be limited solely by the coal expen- 
|diture. It has turned out, however, to be limited by 
| quite another set of conditions, depending not on coal 
| consumption, but on the excessive loss of water. The dis- 
| tance run when the trial had to be stopped on this account 
| was 1810 miles, which represented the actual radius of 
| action of the Hyacinth at 7000 horse-power. It would, of 
| course, be easy to work out arithmetically a hypothetical 
| radius of action, assuming that the ship could have con- 
tinued working at the same coal consumption per horse- 
power until her coal was exhausted, but, especially in view 
of the result of the homeward voyage, the Committee do 
not think that such a figure would have any practical 
value, or give a real indication of the performance of the 
vessel.” A little further on the Committee say on this 
important question of weights :—“ In reference to the 
figures representing horse-power developed per ton of 
weights, it seems important here to point out that the 
total difference between the engine and boiler weight in the 
two vessels is 90 tons out of a displacement of 5600 tons. 
But, in the full-power run home from Gibraltar, the 
Hyacinth burnt 90 tons more coal than the Minerva, at 
nearly the same average power, and used also 58 tons of 
special storage water. Her initial displacement due to 
machinery was, therefore, for the three days run, not 
90 tons less, but about 60 tons more than that of the 
Minerva. On the run out at 7000 horse-power, the coal 
per horse-power hour in the two ships was practically 
identical, so long as the Hyacinth could run at that 
power. The only thing that could have enabled her, 
however, to complete her trial by continuing to work at 
7000 horse-power until all coal was burnt out would have 
been an extra weight of water carried in her double 
bottoms. The exact weight is uncertain, but it would 
have been much more than 90 tons. On neither of the two 
runs, therefore, could any advantage have been taken of 
the 90 tons of weight nominally saved.” The italics are 
ours. It would be quite easy to push the argument much 
further; we do not think, however, that it is necessary 
to do this. The Report is conclusive that nothing what- 
ever is to be gained in the way of a reduced displacement 
by the adoption of the Belleville boiler and high-speed 
engines. 

(2) Steam can be raised much more rapidly in the Belle- 
ville than in the Cornish boilers—We reproduce the 
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graphic account of what actually took place at Gibraltar 
to settle this question. 

The Hyacinth anchored in the bay at 4.30 p.m. on the 16th July, 
and all fires were drawn except those in two boilers. It was 
decided to allow her sufficient time after anchoring to sweep tubes, 
&c., after the run of the 16th, and it was settled that the start 
home should not be made before 4 p.m. on the 17th July. 


The Minerva arrived at Gibraltar at 12.30 a.m. on the 13th July, | 
Steam was off | 


and came alongside the Mole at 7.30 a.m. that day. 
the ship entirely from noon on the 14th to noon on the 15th. On 
the forenoon of the 14th the boilers were sufficiently cool for men 
to work in the combustion chambers and chip off the slag from the 
tube plates and ferrules. The bridges and brickwork were found 
only to require touching up with fireclay for the homeward run. 
There was no sign of leakage in the back ends, and the fire grates 
were in fairly good condition. The uptakesand smoke-boxes were 
thoroughly cleansed and the combustion chambers scrubbed with 
wire brushes. 

To admit of safely handling the Minerva out to her anchorage 
on the 16th, three boilers were used, viz., Nos. 1, 2, and 6. 


During the 17th, both vessels lay at anchor in the bay, having | 


been told that on a signal being made at an unknown time after 
4 p.m. by the Senior Ufficer at Gibraltar, fires were to be lighted 
in the boilers not at work, and the ships were to proceed to Ports- 
mouth independently as fast as possible. 

Before the ships began the homeward run a communication, as 
follows, was handed to the captain of each ship :— 

“*On the responsibility of the ship’s officers, a large quantity of 
fresh water for boiler make-up has been taken as a precautionary 
measure in the double bottoms of the Hyacinth and in the extra 





At about 2000 H.P. 


3.26 p.m.—The links of port engines moved, and both engines 
moving ahead and astern under steam at 3.30 p.m. 

3.45 p.m.—The two after stokeholds were closed down and the 
fans run hard. The sixteen boilers not in use remained unaltered, 
except that a priming of oakum steeped in inflammable oil was 
| inserted in the mouth of each furnace. 

4.15 p.m.—The steam pressure in the two boilers in use was 


bo 
reg 

oO 
— 


follows :— 

At 7.45 a.m. there was 20 1b. of steam in No. 2 boiler, and 15 lb. 
in No. 1; the fires of both these boilers had been drawn overnight. 
The smoke-box doors were all shut in those two boilers, and the 
grates were being wooded and coaled. The other five boilers, 
which had not been in use to steam to the anchorage, had all the 
smoke-box doors and ashpit dampers shut, the grates were all 
wooded and coaled, and the furnace doors had all catches lashed, 
the object evidently being to prevent the doors being opened and 
the boilers cooled. The water had not been changed in them after 
arrival at Gibraltar on the 13th July, and they were still slightly 
warm to the touch. No. 6 boiler, which was the one allowed to be 
under steam according to the instructions, had 40 1b. pressure in it. 
The main stop valves on the engines were barely warm to the 
; hand. 

At 1.30 p.m. no steam was showing on the pressure gauges at 

| the engines. The main stop valves on engines were so hot that the 
hand could not be borne on them. The main circulators were 
running slowly. The main condensers were quite cold. No. 6 
| boiler now had 80 1b. of steam, and the fires were being thoroughly 
| cleaned, Nos. 1 and 2 boilers showed no pressure, but they were 
| still quite hot. The other five boilers were in the same condition 


Condensed Statement of Results of Engine Trials. 





At about 5000 H.P. 





Minerva, 
| 


Hyacinth. 





64 


Duration of trial, hours 25 18 
Closed exhaust or open ex- 
haust inuse... ... ... 
Steam jacketsin use ... ... 
Total water used by ma- 
chinery per hour | 
Meansteam pressure by gauge 
on H.P. valve chest, pounds 


Closed 


Open 
LP: 


All 


Oper 
mt » 


38,992 


39,082 


80 109 110 





| Star. Port.| Star. Port. Star. 
Average revolutions of main| 
engines per minute ... ...| 82-9 
Average indicated _ horse-| 
power, H.P. cylinder —_...| 
Average indicated _horse-| 
power, I.P. cylinder... ...| 352 
Average indicated _horse-| 
power, forward L. P.cylinder} 
Average indicated ~ horse-| 
power, aft L.P. cylinder...) — 
=m 


Total average I.H.P. per set) 1104 


84-0 101-4 101-7, 


432 380] 323); 279} 


259 


334 


320 0-324 | 247 


— 237 235 


1038 1059. “1020, 





Collective average ILH.P. ... 2142 | 2079 
Average I.H.P. for period oi} | 
cemuating Oa 2 
Corresponding pressure on! 
_ L.P. piston or pistons... | 
Steam used by main engines 
per I.H.P. per hour 
Steam used by auxiliary en-| 
gines per I.H.P. per hour .| 
Steam used by jackets per| | 
LEP. perhour.:. .... - 
Total steam used by engines! 
per I.H.P. per hour... . 
Water supplied for make-up. 
per I.H.P. per hour ... 
Total water used by ma- 
chinery per I,H.P. per hou: 
Thermal efficiency of engines, 
“ai Tie a ns OE eee 
Thermal efficiency of engines, 
including auxiliary engines, 
based on I.H.P. of main 
engines... .. 

Efficiency ratio ... ... ... 
Coal used per I.H.P., pounds 
per hour i 

> 


om 
Nb 


tw 


Make-up water per 1000 H.P.. 
tons per 24 hours 3 


N 





* First inter, 


reserve tanks in both ships. These latter tanks were fitted speci- 
ally for the outward trial, and do not form a part of the ship’s 
ordinary fittings. It is to be understood that, except the amount 
originally allowed in each ship—about 40 tons in the ordinary 
reserve tanks—this is to be used in cases of emergency only during 
the homeward run. 
before, are to be started as soon as the 40 tons mentioned have 
been used up, and then the make-up required is to be obtained 
from the evaporators. If the evaporators are unable to supply the 
whole of the make-up required, their use at maximum obtainable 
output is to be maintained, while the remaining water used may 
be taken from the reserve tanks.” 

The condition of affairs in the Hyacinth on the 17th up to the 
time of starting was as follows :— 

5.45 a.m.—The main stop valves in engine-rooms just warm to 
the hand. Two boilers, Nos. 14 and 17, were under steam, one at 
120 Ib. and the other at 1051b. pressure. The other sixteen boilers 
had all the grates raked clean. The generator and economiser 
tube nest doors were all shut. The lower generator tubes were 
slightly warm to the hand. The boiler casings in way of fire- 
brick linings were all hot to the hand. There was about 2in. of 
water in each gauge glass. 

12.50 p.m.—The main stop valves on the engines were cooler 
than in the early morning. The two boilers under steam showed 
2C0 lb. pressure ; the other sixteen boilers had the grates wooded 
and coaled. All tube nest deors, both generator and economiser, 
-hut; but most of the furnace doors were wide open. These 
sixteen boilers now cooler than in the early morning. 

3.5 p.m.—The steam gauge on the engine side of each set of 
main engines reducing valve showed 251b. pressure. Blowing 
engines working on both the boilers under steam. 
sixteen boilers in same condition as at 12.50 p.m. 

3.17 p.m.—The steam gauge on the engine side of the reducing 
valve of the port set of main engines showed 761b. pressure ; the 
corresponding gauge of the starboard set showed 95 lb. All cylinders 
being warmed up by the jackets; the average pressure in these 
latter, 10 lb. 

3.25 p.m.—The reduced steam gauge on both sets of engines 
showed 115 Ib, 
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+ Second inter. + After deducting wetness i 


| as in the morning, and certainly no hotter ; there was about 2in. 
| in each gauge glass. 
A little later the engines were warmed through by steam from 
the boiler which was in use. 
At 4 p.m. the temperatures of the water in the boilers of both 


in degrees Fahrenheit :--Hyacinth: (No. 1) 90°, (No. 2) 90°, (No. 
| 3) 92°, (No. 4) 90°, (No. 5) 94°, (No. 6) 92°, (No. 7) 94°, (No. 8) 96°, 
No. 9) 96°, (No. 10) 88°, (No. 11) 90°, (No. 12) 92°, (No. 13) 94°, 
No. 14) at work, (No. 15) 104°, (No. 16) 98°, (No. 17) at work, 
No. 18) 109°; giving an average temperature of 94}°. Minerva: 
. 1) 164°, (No. 2) 180°, (No. 3) 104°, (No. 4) 104°, (No. 5) 98°, 
. 6) at work, (No. 7) 100°, (No. 8) 108°; giving an average 
temperature of 1224°, or 28}° higher than that of the Hyacinth. 

The signal to start was made at 4.27 p.m. on July 17th. 

The sixteen boilers of the Hyacinth which were standing were 


| 


| ahead at 4.30 p.m. The after group of boilers was connected up 
| at 4.52, the forward group at 5.05, and the middle group at 5.09, 
| the steam pressure being 200]b. per square inch. By 5.20—or 
| fifty-three minutes from the signal—the ship was proceeding with 
| nearly 7000 horse-power, and at about 150 revolutions per minute. 
| The work in the engine-rooms and stokeholds was admirably 
| carried out. 

The seven standing boilers of the Minerva were lighted up in 
the same fashion, and equally without flurry or hitch ; the boilers 
were connected up as follows:—No. 1 at 4.05, No. 2at 5.02, No. 8 
| at 5.07, Nos. 4and 7 at 5.10, No. 3 at 5.12, and No. 5 at 5.15. 

The engines were working approximately at full power by 5.16, or 
| forty-nine minutes from the signal, practically the same time as 
the Hyacinth. 





| This very precise statement disposes for ever of the 
myth that steam cannot be raised in a hurry in Scotch 
| boilers. The argument that even if it were possible to 
get steam in less than an hour it would be at the risk 
of injuring the boiler, is completely refuted by the fact 
'that when the Minerva reached Portsmouth no leaking 





Minerva, 


Open 
All 


16-3 


The evaporators, if they have not been in use | ships were taken and found to be as follows, the temperature being | 


| lighted immediately, and the main engines started slowly moving | 


tubes whatever were found, and only six other leaks 
described as “ very slight.” We have already explained 
in a former article how it comes to pass that steam can 
be raised so quickly in a Scotch boiler. It may, how- 
ever, be worth while to say once more that because hot 
water is lighter than cold it is quite possible to have the 
upper strata in a cylindrical boiler in ebullition, while the 
water below the furnaces is still cold. At this moment, 
however, we have nothing to do with theories. Hard 
facts alone concern us. 

(3) The Belleville boiler is a more economical generator 
than the Scotch boiler.—The report before us does not 
support this view. The Minerva’s boilers were at first 
less thermally efficient than those of the Hyacinth. The 
Committee explain why, 
at 2000 and 5000 horse-power, the Minerva’s coal consumption per 
square foot of grate was somewhat less than that of the Hyacinth ; 
but, at higher powers, the larger grate area of the Hyacinth 
reversed this ratio, so that at 8000 horse-power, the Minerva was 
burning 30-31b. per square foot as against 19-8 on the Hyacinth, 
the latter ship only burning 27-2 lb. when indicating over 
10,000 horse-power. The rate of transmission of heat through the 
heating surface varies similarly being somewhat smaller in the 
Minerva at the lower powers and very much greater at the higher 
powers. The thermal efficiency of the Hyacinth’s boilers was in 
each case greater than that of the Minerva’s at the same power, 
and the evaporation per pound of coal from and at 212 deg. varied, 
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of course, in the same way. The difference is considerable at 
| y horse-power, small at 5000 horse-power, and very great at 
| 8000 horse-power. Fortunately, the completeness of the observa- 
tions made allows it to be seen at once both to what this difference 
| was and to what it was not due. That it was not caused by the 
forcing of the Minerva’s boilers appears from the result of the 
| 2000 horse-power trial, where they were working very easily. That 
| it was not due to incomplete combustion is also shown, this los+ 
having been practically the same in the two ships at 8000 horse- 
power. It appears to have been due entirely to the high funnel 
| temperature and the excess of air in the furnace gases, with the 
consequent waste of heat up the funnel in the Minerva as compared 

with the Hyacinth. In the most marked case, viz., at 8000 horse- 

power, the loss by incomplete combustion is practically the same 
| in both ships, but in the Minerva the air used per pound of coal is 
nearly 30 per cent. greater than in the Hyacinth, and the gases 
are raised 180 deg. Fah. higher in the funnel, the total funnel 
waste being just double, 


So far this is against the Minerva’s boilers. But we 
have to do, it will be remembered, with a wider fiel 1 of 
comparison than this. The Minerva’s boilers are five 
years old, and not in the best condition. They did not 
represent the maximum @éxcellence to which the cylindri- 
cal boiler may attain. For that we shall have to turn to 
| the Saxonia. Yet the Belleville boilers of the Hyacinth 
| may be taken to represent the best and latest practice, and 
| the comparison is so far not quite fair to the cylindrical 
| boiler as a class, although it is fair to the Minerva’s boilers. 
| But subsequently a very small and inexpensive addition 
| to the Minerva’s boilers rendered them as economical as 
those of the Hyacinth. The tubes were fitted with 
| retarders—that is to say, strips of hoop iron as wide as 
| the inside diameter of the tubes, with two and a-half 
twists in their length, which is that of the tubes, namely, 
6ft. 83in. These retarders compel the hot gases to twist 
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round and round inside the tube, instead of rushing head- 
long to the funnel. The results obtained are very pro- 
nounced, as will be gathered from the following table :— 


, Pa Without With 

Minerva’s boilers. rateeiace: natnare 
Heat transmitted per square foot 

of heating surface per hour, 

Lt i ee 10,220 
Heat utilised per boiler per minute, 

rea np. need nage resi <ccae, 393,000 
Air pressure in stokelulds, inches 

GE ccs: asd oxese. cpus ¥ss 0-81 0-65 
Rise of temperature of flue gases, 

a Te a Ae its aes 761 634 
Coal used per boiler per hour, Ibs. 2,462 2,363 
Water evaporated per boiler per 

te ie as hy, cae 19,530 20,890 
Boiler efficiency, per cent. 61-4 68-4 


With the retarders the efficiency of the cylindrical boiler 
is the same as that of the Belleville boiler, and inasmuch 
as retarders are simple, inexpensive, and in no way difficult 
to use, it follows that the “economical ” argument in favour 
of the Belleville boiler, has no weight or substance what- 
ever. By-and-bye we shall consider the performance of 
the Saxonia boilers and engines, but for the present we 
shall centre our attention on the two men-of-war. 

(4) The Scotch boiler is more liable to break down 
than the Belleville boiler.-—The Report conclusively and 
effectually refutes this proposition. It was already known 
that the Hyacinth could not keep the sea until her 
bunkecs were emptied on the run out to Gibraltar, because 
her boilers leaked so much that her supply of fresh feed- 
water could not be kept up. What happened on the run 
home is best told in the words of the Committee. The 
italics are ours. 

The Hyacinth experienced great trouble from loss of water during 
the whole of therun home. The 40 tons of ordinary reserve water 
was finished by 5-15 a.m. on the 20th, although her evaporators 
had been working practically all the time. In addition to this, 
it was reported at the end of the run that she had used 58 tons 
from the special reserve tanks. It would therefore appear that, 
as these tanks were specially fitted for this voyage and formed no 
part of the ordinary equipment of the ship, the Hyacinth could 
uot under normal conditions hace completed the full power run home at 
all unless she had used salt water make up, for her evaporators were 
pushed to their full output throughout. The total feed-water lost 
was 329 tons, or 16-7 tons per 1000 horse-power per twenty-four 
hours. 

At 6-10 p.m. on the 20th, that is, when the Hyacinth was within 
four hours of Spithead, a tube burst in No. 10 boiler. A stoker 
was slightly injured by steam and hot coal while closing a fire door. 
The fires in this boiler were drawn and the boiler shut off. The 
damaged element was afterwards brought ashore and cut up for 
examination. No, 10 boilerisa wing boiler, and the burst tube was 
the fifth from the bottom in the outer row of the wing element. 
The rent was on the side away from the casing, the side which 
would naturally receive most heat. The tube had clearly been red 
hot, the softened steel stretching out under the steam pressure into 
a large swelling which finally burst, the actual rent being about 
Sin. long and 3in. wide at the centre. The edges of the rent were 
drawn down quite thin and sharp, and there was every indication 
that the steel was of excellent quality. The lower tubes of the 
element, up to about the normal water-level, as indicated by the 
gauge glass, were coated internally with a thin lime deposit. The 
upper tubes, above the burst one, had not this deposit ; they were 
bulged in places and reduced in thickness by stretching and wast- 
ing away. It was plainly only a matter of accident which tube 
split first out of several. 

An examination of the boiler by the representatives of the Com- 
mittee on board immediately after the accident showed that both 
the lead plugs were gone in this element, and that the lower plugs 
were gone in the two wing elements on the opposite side of the 
boiler, and the lower plug out of the element next the one with the 
burst tube. The gauge glasses and their connections were found 
not to be choked in any way. 
element was found to be clear, and the amount of loose scale in the 
feed collector was small, and not nearly enough to suggest any tem- 
porary choking of the hole in the nipple from the cause. As far 
ax could be seen, the other elements of this boiler were uninjured. 

The engine-room register for 20th of July contains the following 
entry, the page containing it being signed by the Staff Engineer :— 
‘*Tube burst in No. 10 boiler, fifth row up of ninth element ; water 
in gauge glass, } glass at time. Opened safety-valves, shut off 
boiler, and drew fires as soon as possible.” 

The fact that one element was, under these circumstances, prac- 
tically dry—so empty of water that several tubes in it could become 
red hot—and that the very element to which the gauge glass was 
attached—emphasises most strongly the fact pointed out by the 
Committee in their interim Report, that the water gauge indications 
in the Belleville boiler are entirely untrustworthy. This untrust- 
worthiness is a most serious defect, and may even become a serious 
danger in the working of boilers of this type. It must be remem- 
bered that the boilers were only being worked at about 25 lb. of 
coal per square foot of grate—a far lower figure than in the 
Minerva—and that the conditions were in no way different from 
what they must always be when the ship is driven at full speed. 

The lead plugs proved to be no safeguard whatever against 
accident in this case. 

In another element of the same boiler, when it was overhauled at 
Portsmouth after the accident, a loose hand-hole door was found 
in the lower junction box, in such a position as to act as a non- 
return valve on the nipple, the stud of the door forming the stem 
of the valve in the bore of the nipple. The element where this 
obstruction existed was examined in place but showed no damage. 
It seems, therefore, that the ordinary variations of firing in a 
Belleville boiler may cause much more serious changes in circulation 
than even an obstruction so obvious, that, if it had occurred in the 
burst element, it would certainly have been put down as the cause 
of the accident. 

The amount of make-up water required by the Minerva was quite 
moderate, The 40 tons was, by an oversight, exceeded, and 65 
tons were used from the reserve tanks, only 19 tons being made by 
the evaporators. The feed-water lost was 85 tons, or 4-56 tons 
per 1000 horse-power per twenty-four hours, 

At the higher powers, both vessels worked with closed stokeholds. 
The Hyacinth had generally an air pressure of about 0-5in. of 
water, and the Minerva’s stokehold pressures—as mentioned below 
—varied from 0-67in. to 1-5in. 

We think that our readers will agree with us that this 
evidence is conclusive. It may, perhaps, be urged that 
Belleville boilers in other ships have done better than those 
in the Hyacinth. With that we have nothing to do. We 
refuse to go outside the limits of the facts with which the 
Committee have to do, and it ought to be borne in mind 
that this Report is the only full and unbiassed report that 
has been made public concerning the relative perform- 
ance of Belleville and Scotch boilers, and in that way 
possesses a very special value. 

We now come to a different branch of the subject. We 
have so far only the performance of the boilers to con- 
sider, but the Committee have luckily not confined their 
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researches to boilers. The propelling plant of our cruisers 
|and warships must be dealt with asa whole. Of late years 
| very high pressures, and short-stroke quick-running engines 
| have been introduced into the Navy. We have repeatedly 
| said that we hold it to be a mistake to think that these 
| conditions of service conduce to economy. It may, in- 
| deed, be urged that they are necessary in order to keep 


| down weight. We have already disposed of this conten- | 


| tion. Let us see what the Report has to say on the sub- 
| ject of economy. 

| 5.—Owing to higher pressures and higher speeds the 
| new propelling plant is, as a whole, more economically 
efficient than the old plant. We have seen that the 
boilers, at all events, are not better. If there is really a 
gain it must be in the engines. The Committee tell us 
that engines of the Minerva type can, practically, 
be made as economical in working as first-class en- 


gines in merchant steamers, but this is not true 
of naval engines of the short-stroke and quick- 


revolution type, even when working with a much 
higher pressure of steam. Here it is necessary to add 
that the remarks of the Committee are based entirely on 
the indicated power of the engines, and have nothing to 
do with their net power or that conveyed to the propeller. 
It goes, however, without saying that short-stroke high- 
speed engines must waste much more power in friction, 
and that vague and unappreciated source of waste of 
power involved in the rapid reciprocation of heavy 
weights, than the slower running machinery of such 
ships as the Minerva. It will be remembered that the 
Minerva is a faster ship than the Hyacinth, and some 
difficulty has been found in explaining the fact. If it 
were possible to ascertain the net as well as the indicated 
powers of the machinery of the two ships, we believe 
that the solution of the problem would at once lie before 
us. As to the actual thermal efficiency of the two 
engines, the Minerva comes first with 16-7 per cent., that 
of the Hyacinth engines being 15:1 per cent. The 
table on page 228, which we have condensed from the 
Report, sets forth the particulars in detail. 








NEW DEVELOPMENTS IN FRENCH 
RAILWAYS. 


A very exhaustive report upon the situation of the 
French railways has just been published by the Minister 
of Public Works, who passes under review the progress 
of the companies during the past ten years. For most of 
the time it is true that the movement has been largely 
of a retrograde character, due chiefly to the contraction 
of foreign trade and the falling off in traffic receipts 
between the years 1891 and 1894, when the amount paid 
| by the Government as guaranteed interest on debentures 
| steadily augmented from 29,000,000f. to 96,000,000f. 
| This rapid increase was so alarming for the country’s 
| finances that the Government suggested to the companies 
| the necessity of carrying out a rigid system of economy. 
The effect of this new policy was that with the cutting 
down of expenses, assisted by an improvement in trade, 
the net profits per kilometre augmented from 15,049f. in 
1894 to 17,974f. in 1898, and in the following year the 
State was only called upon to make an advance of 
1,672,000f. But on the eve of the Paris Universal Exhi- 
| bition it was found that the companies had been carrying 
their policy of economy to excess. The rapid revival of 
trade had created a considerable increase of traffic, and 
with their old and defective rolling stock—defective alike 
in quantity and quality—the companies were utterly 
unable to deal properly with the traffic, while the 
approach of the Exhibition placed them in a position of 
extreme difficulty. The State had accordingly once more 
to interfere and insist upon the carrying out of reforms, 
notably in the renewal of rolling stock and the better 
equipment of lines, the enlargement of railway stations, 
and the construction of feeder lines, so as to keep 
pace with the growing needs of trade. During the 
past three years there has consequently been an extra- 
ordinary activity in railway extensions and improve- 
ments, and the expenditure upon “supplementary works” 
alone in 1899 and 1900—that is to say, apart from the 
construction of 690kiloms. of new lines—was 145,000,000f. 
Since the beginning of 1899 the State has authorised the 
companies to place orders for 1348 locomotives, 751 
tenders, 2155 passenger carriages, and 21,286 vans and 
trucks, representing a value of 268,554,000f. In ordering 
this new stock the companies have been required to 
make their trains more “ homogeneous ” than they have 
been in the past, when it was usual to see almost as 
many types of vehicles as there were coaches com- 
posing a train, and each train is to be made up 
as far as possible with coaches of approximately 
the same weight and having the same wheel base, 
while for express trains the companies are now adopting 
corridor vehicles, which in time will become general for 
all trains running long distances at high speed. When- 
ever it can be avoided, no lighter vehicles are allowed to 
form part of a train composed of corridor cars, and the 
leading corridor vehicle can be coupled direct to the 
tender, subject to the luggage department interposing 
between the engine and the passengers. In purchasing 
their new material the companies experienced a great 
deal of difficulty in getting prompt deliveries of locomo- 
tives, and a considerable number was ordered from the 
United States, Germany, and Austria, and several 
American locomotives are now running on the State and 
P.L.M. lines. The companies explain that they were 
obliged to go abroad for supplies because they could not 
get locomotives at home; but the builders urge that the 
fault is to be attributed to the companies themselves, 
who do not spread their orders over a sufficiently long 
period, and impose conditions in their contracts 
which considerably add to the cost of manufac- 
ture. The Minister of Public Works has consequently 
appointed a Commission to come to an understanding 











between the companies and the locomotive builders 
to distribute orders in such a way as to allow of home 
firms executing the work, and at the same time proposals 
are being made to standardise certain types of locozno- 
tives during a given period, so that builders will not find 
it necessary, as is frequently the case at present, to lay 
down special installations for the manufacture of new 
designs. The specifications are also to be uniform, par- 
ticularly as regards the class of material to be employed 
in the construction of locomotives. The idea of these 
reforms is to allow of builders constructing locomotives 
without being obliged to make constant alterations in 
their plant; and when they are able to turn out loco- 
motives of standard types in series the Minister hopes 
that the cost of production will be reduced sufficiently to 
allow of French builders competing successfully with 
foreign manufacturers. Meanwhile, a large number of 
improvements are being carried out to ensure the safe 
working of the railway service. The block system is being 
rapidly extended on all the lines, and experiments are 
being made with automatic appliances for signalling the 
approach of trains at level crossings, mancuvring the 
signals at a distance, lighting tunnels during the passage 
of trains, and also appliances which will repeat in the 
driver’s cab the signals which he is passing. Electricity 
is being increasingly employed for the lighting of 
carriages on the Orleans and Nord lines, and all the 
corridor cars of the P.L.M. are lighted in this way. Other 
reforms being carried out are the connecting up of 
cifferent systems so as to allow of direct services between 
certain districts, and the putting of third-class carriages 
on all the trains. 

But it is in the arrangements for dealing with the goods 
traffic that improvements are specially observable during 
the past two years. Special services are being organised 
for the requirements of each district, and the companies 
are laying themselves out to cope with any sudden increase 
of traffic, a very important matter in view of the 
irregular character of much of the traffic, and the heavy 
strain that is put on the carrying service during the beet 
season when the roots have to be transported to the 
sugar factories. On the whole, therefore, it will be noticed 
that remarkable progress has recently been made by 
the railway companies, and in Paris this is seen in the 
considerable extensions to the termini—the enlargement 
of the Gare du Nord, the reconstruction of the Gare de 
Lyon—which is undoubtedly one of the finest edifices 
of the kind in existence—the buil ing of the Orleans 
Station, and the terminus of the Compagnie de |’Ouest on 
the Espianade des Invalides. 

Another interesting feature is the attempt to employ 
motor vehicles on railways for transporting the mails in 
the early morning when there are very few passengers, 
or for service on secondary lines where the traffic is too 
small to be profitable for ordinary trains. The Com- 
pagnie du Nord first experimented with automobiles in 
1897, when they put a Serpollet steam vehicle and an 
electric car, with the energy stored in a secondary 
battery, on the lines between Creil and Beauvais, and 
between Compiégne and Pierrefonds for transporting the 
mails. The results were not altogether satisfactory ; but 
the experience gained has induced the company to make 
a trial with another type of automobile which will draw 
a small number of light vehicles, and will be put into 
service shortly between Paris and Pontoise. The Com- 
pagnie d’Orleans is also experimenting with automobiles 
on the lines between Quimper and Douarnenez and Pont- 
a-lAbbé; and the P.L.M. has ordered two steam motor 
vehicles which are to be tried on the line between Alais 
and Ardoise, and, if successful, they will be employed on 
two secondary lines which are at present only served by 
two trains a day. Though the Belgian and Italian rail- 
ways are also carrying out similar experiments, it is too 
early yet to say whether automobiles are likely to prove 
a satisfactory solution of the problem of dealing with 
light traffic on secondary lines; but the French Minister 
of Public Works has every confidence in these vehicles 
proving economical under certain conditions, not only on 
secondary lines, but also in the suburbs, where the 
service is light and frequent, and also on the main lines, 
where they can be used as a sort of feeder to the fast 
trains by collecting passengers at the small stations. 








Tue New Curer ENGINEER OF THE CarpirF Rariway CoM- 
paNy.—Mr. H. S. C. Ree, M. Inst. C.E., has been appointed the 
chief engineeer to the Cardiff Railway Company, in succession to 
the late Mr. C. L. Hunter, M.I. Mech. E., whose death was recorded 
last month. Mr. Ree, who is at the present time the resident 
engineer on the works of the new deep-water dock connected with 
the Cardiff Railway Company, has had considerable experience 
both at home and abroad in the matter of dock and canal construc- 
tion, as well asin the laying out and building of railroads generally. 


IroN TRADE Prospects. — The circumstance that Glasgow 
warrants, when March opened, were an advance of more than 5s. 
upon a month previous, is one of several available indications as 
to the manner in which iron prices are just now rising. Cleveland 
warrants are also a good deal improved on the month, and both in 
Scotland and the North of England finished iron and steel have 
advanced. With the beginning of March crown bars in Scotland 
have been put up by 5s. to £6 10s., and other sections of malleable 
iron have also gone up. Some descriptions of Staffordshire manu- 
factured iron have risen 5s. per ton during the past week or two 
and Northampton and Derbyshire and Leicestershire pig irons are 
quoted 3s, and 4s. above the level they were occupying three 
weeks ago. Whilst American buying has had something to do 
with this improvement in the British markets, it does not appear 
to be the only cause; a period of recuperation in the chief 
English iron centres seems to be setting in after the recent depres- 
sion. This trade improvement is decidedly satisfactory, and it is 
to be hoped it wil continue. It is noteworthy that this English 
revival is coincident with a similar movement upon the Continent ; 
and coupled as it is with the present period of trade pro- 
sperity in America, it would seem to form part of a general iron 
trade improvement in the chief producing countries. Steel prices 
are hardening in all the English centres, especially for structural 
sections required for bridge work, wagon building, and general 
engineering. Even Spanish ironstone has improved in value by 
about ls. a ton ona fortnight ago, Rubic ore having risen to lds, 9d, 
delivered in the Tees 
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CENTRIFUGAL FANS AND 


PUMPS. 


Tuer following is a summary of a paper entitled 
“Ventilateurs et Pompes Centrifuges pour Hautes 
Pressions mus par Turbines 4 Vapeur ou par Moteur 
Electriques,” by M. A. Rateau, published recently in the 
Bulletin de la Société de VIndustrie Minérale :— 

In the first few paragraphs the writer points out that 
hitherto fans have not been required to give a water 
gauge of more than 24in., while centrifugal pumps have 
only lately been used for heads of more than 49ft., and goes 
on to show how, by the use of steam turbines and one pump 
wheel, heads of nearly 1000ft. can be obtained, while 
with several wheels placed in series, electro-motors can 


HIGH-SPEED 


Fig |. 
Centrifugal Pump 
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Centrifugal Fan 
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The quantities are simple numbers, and independent of 
all units. In the formule Q is the volume in cubic 
metres or feet per second, @ is the weight of 1 cubic 
metre or foot, and H the head in metres or feet. T,, is 
the work done on the shaft per second, r the external 
radius of the wheel, and wu its tip-speed. Fig. 1 gives 
curves with § as abscisse, and ,, erd_ as ordinates 
for a low-lift centrifugal pump, and Fig. 2 for a fan of the 
types designed by M. Rateau. For a given pump at a 
fixed tip speed the curves « and r are curves of H and 
T,, to suitable scales. Figs. 3, 4, 5, show a high-pressure 
centrifugal fan driven by a steam turbine; the latter is a 
steam Pelton wheel; 


having two gills for suction, and containing a diffuser 
anc volute. The diameter of the turbine is 11°8in., and that 
of the fan 10in.; special arrangements are made for 
lubrication, advantage being taken of the high air 
pressure to raise the oi] from a lower toa higher reservoir, 
from which it flows to the bearings. The arrangement 


the lower reservoir, and B to the higher; in B there is a 
smel] tube m, from which flows a small amount of air 


the former is made of steel of | 
special construction, and capable of running at a tip- | 
speed of 820ft. per second ; it turns in a cast iron casing, | 


is shown in Fig. 6, in which the pipe A is connected to | 


| 

| and the discharge pressure 16°75in. of mercury or 228in, 
of water—more than half an atmosphere. The number of 
revolutions fer minute was measured by a counter driven 
by worm and worm wheel at one-thirtieth of the speed of 
the fan. According to the power required by the fan, 
one, two, or three of the nozzles of the steam turbine 
| were opened, and the steam pressure P in the steam 
chest of the turbine was noted, as by this means the 
work done by the turbine could be deduced from previous 
experiments, and thus the total efficiency of engine and 
fan obtained. The steam was discharged into the atmo. 
sphere. By formule * obtained by M. Rateau the con- 
sumption of steam, and consequently the power 
theoretically available, could be calculated. 

The governor was not used during these experiments, 
so that the pressure in the steam chest was not affected 
by it. The discharge Q, the useful power T,, the 
theoretical power T, of the steam, and the coefficients yp, p, 
and § were calculated in the following manner. The dis. 
charge Q in cubic feet per second estimated at atmo. 
spheric pressure is equal to the product of 8, the section 
of the orifice of the convergent discharge pipe, and the 
velocity of flow V. Hirn’s experiments show that the 
coefficient of discharge of a convergert pipe does not 
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be used. Such turbines, pumps, and fans having been | 
designed by M. Rateau, and constructed by Messrs. 
Sautter-Harlé, Paris. 

In order to illustrate graphically the principal properties 


Fig 3 






























































of centrifugal pumps, or of fans, whose theory is exactly 
the same, there are four quantities to be considered :— 





The mechanical efficiency p= be B . 
The volumetric efficiency . : = oe 
ur 
The manometric efficiency Se “J 
u 
The coefficient of power transmitted 
to the shaft of the pump eZ =o os 4s) ! 
wre 


| nected at its two ends by the pipes e f, Figs. 3 and 4, with 








Fig 5—FAN AND 


from the fan, which mixes in small bubbles with tke | 
column of oil B, so that its specific gravity is sufficiently | 
lowered to enable the column A to raise it to the higher | 
reservoir. 

There is a pneumatic governor, by means of which 
either the pressure or the volume of air discharged may 
be maintained constant. It consists of a cylinder D, 
Fig. 3, in which there is a piston, the details of which are 
shown in I, Fig. 22 (post); the rod of this piston is attached | 
a short connecting-rod to the point c of the lever a 6 ¢, | 
which oscillates about the axis 6, and is connected to the | 
rod of the throttle valve at a. The cylinder D is con- 


in the discharge pipe of the fan. The two sides of the | 
piston contained in the cylinder D are thus under the | 
action of two pressures whose difference is proportional 
to the square of the velocity of the discharge. The 
upward pressure due to this is balanced by the weight of 
the piston, assisted, if necessary, by an additional weight, 
and a spring 7, Fig. 3, whose tension, which varies with 
the position of the piston, gives the governor the neces- 
sary stability. If constant pressure instead of volume 
is required, the upper part of the cylinder is connected 
to the atmosphere, and the lower is left in connection 
with the discharge of the fan. In place of the piston a 
caoutchouc diaphragm is sometimes preferable, which 
avoids piston friction. 

The experiments were made at the Paris works of | 
Messrs. Sautter-Harlé, the makers of the machine. The | 
measurements were made by M. Rateau and M. Chate- 
lain. The discharge was measured by means of a con- 
vergent discharge pipe, two of whose faces were parallel 
and fixed, the other two facing one another being mov- 
able like a duck’s beak. This was fixed at the larger end 
to the discharge pipe of the fan, and it was thus possible 
to vary the discharge. The pressure in this convergent 
discharge pipe was measured by means of a mercury 
manometer, and from this the discharge could be calcu- 
lated. For different discharge orifices the speed was 
changed from 8000 to 20,200 revolutions per minute. The 
tip speed of the fan thus reached nearly 870ft. per second, 


a straight tube e, Fig. 4, and a Pitot tube f, both placed | 














STEAM TURBINE 


differ from unity by more than 1 or 2 per cent. The 
author shows that without serious error 

V3? _ Ap 

29 7 
where A p is the difference of prescure per square fcct 
between suction and discharge, and w is the mean density 
of the air. It is thus that the figures in the seventh 
column of the Table of Experiments are obtained. The 


Fig 6 





pressure H is given in the sixth column in feet of water, 
and in calculating # the temperature must be taken as 
38 deg. Cent. In calculating the useful power T,, account 
must be taken of the reduction of volume during com- 
pression. The figures in the tenth column are therefore 
obtained by multiplying the variation of pressure per 
square foot by the volume reduced to the mean pressure, 


or Q ee Tr The work theoretically obtainab!e 
from the steam T, is calculated in the following manner : 





* See “ Rapport au Congres International de Mécanique Appliqué.” 
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The discharge of steam is given by the formula 

I = 8 P (15°20 — 0:96 log. P), 
where 8 is the total section of the nozzles in square 
centimetres, and P is the pressure in kilogrammes per 
square centimetre, while Tis the discharge in grammes 
of steam per second; multiplying this by 8:6, we obtain 
the discharge in kilogrammes per hour. 

If K is the number of kilogrammes per horse-power 
hour, when the steam chest pressure is P and the exhaust 
p (the atmospheric pressure), then 

“O05 . . y >» 
K = 0°85 + 095 — 0°92 log. I 
log. P — log p. 





030 


| 
28 per cent.—a very good result, because it shows that 
| the fan has an efficiency of 56 per cent., as that of the 
turbine is about 50 per cent., according to experiments 
given elsewhere. 
High-pressure fans driven by steam turbines can be 
used wherever pressures greater than about 8ft. of water 
are required, ¢.g., in connection with cupolas, blast fur- 
naces, and Bessemer converters. They can even be 
employed as air compressors for pressures up to 70 lb. 
per square inch, and even more if need be. With a 
' single wheel the pressure can be raised from about one 

atmosphere to about 1°5 atmospheres, and by using a 

number of wheels through which the air passes in 
succession we can mul- 
tiply the pressure by 1°5 
for each wheel. Thus 
two wheels would give 
(1°5)? or 2°25 atmo- 
spheres, a third 3°4, and 
a fourth (1°5)! or 5 atmo- 
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spheres. Although slightly 
inferior to ordinary piston 
air compressors in me- 
chanical efficiency, they 
would surpass Roots’ 
blowing machines, which 
have efficiencies of not 
more than 35 to 40 per 
cent., while that of a fan 
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is about 60 per cent. In 
a turbine fan supplying 
air toablast furnace whose 
capacity was 160 tonnes 
of cast iron per day and 
requiring 8320 cubic feet 
of air per second,measured 
at atmospheric pressure, 
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and compressed to half an 
atmosphere, the fan would 
have a diameter of 2°62ft., 
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would run at 6000 revo- 
lutions, and the steam 
turbine wheel would not 
be greater. In conse- 
quence of the large power 
of this machine 500 


























Then the theoretical horse-power obtainable from the 


steam is 


r=! 

K. 
The mechanical efficiency p = . and is given in the 
last column of the table. In place of the manometric 


a , Where N is 


efficiency the eighth column gives 
the number of reyolutions per minute, a quantity between 
1:18 and 1°42 when H is in metres; it is not a constant 
for a given opening of the convergent discharge pipe, but 
increases with N, which is due to the increase in the 
density of the air in the wheel with increased speed. 


TABLE I.—High-press 


Diameters of turbine 








sea, tel 2 53 10° H 

g,2| 82 3 5 a 

z 3 2 

t- 
i 
P N. i. Q. in metres. é. 

1 1-28 2 18.3 10,500 $56 1-375 | 1-26 0-069 2-22 18-2 | 0 
2 | 62-5 13,000 6-82 1-810 | 1-23 0-063 1.25 28-2 | 0-15 
3 76-6 15,100 9-35 1-915 1-25 0-058 6-01 39-0 | 0-1 
{ 90-9 16,950 11-97 2-31 1-27 0-062 9-05 50-3 | 0-18 
a | wi 105 18,500 14-75 2-30 1-32 0-057 10-85 62-4 | 0- 
6 | 2.39 38.3 8,200 2.76 2.03 | 1.25 0-112 2-03 11-5 0- 
7 10-5 10,000 4-52 2-57 1-38 0-117 4-13 22-5 0-1! 
8 78-0 13,700 | 8-26 3-39 1-35 0-113 9-52 41-1 0-2: 
’ 94-6 | 15,400 | 10-6 3-78 1-36 0-112 13-28 53-7 0-2 
10 | 105-0 16,600 12-3 4-02 1-36 0-110 16-16 62-4 0-25 
11 5 118-0 17,700 14-2 1-28 1-38 0-110 19-38 73-9 0-5 
12 | 3-54 19-6 9,350 3-94 3-57 1-37 0-174 5-02 19-2. | 0-2 
13. | 76-6 12,050 6-26 4.44 1-32 0-167 9-62 39-0 0-4 
14 | 103-5 14,750 9-51 5-3 | 1-33 0-165 17-04 61-1 | 0-27 
1d 119-2 15,900 10-9 5-58 1-32 0-160 20-12 75-2 | (0-26 
16 133-2 16,950 | 12-7 1-3 0-162 25-67 | 88-2 | 0-28 
17 4-7 62-5 9,500 | 3-51 1-18 | 0-217 5-74 | 28 | 0-2 
18 90-7 12,500 | 6-08 1:18 | 0-211 12-20 | 50 | 0-2: 
19 > 119-2 14,800 | 8-86 1-28 |} 0-211 20-53 | 75 0-: 
20 a 143-2 16,500 11-27 1-26 0-212 28-36 | 97 0-28 
21 2-95 3 85-1 15,400 10-35 1-34 |} 0-136 15-93 | 68-5 0-2: 
2 a 106-5 17,750 13-95 1-37 0-134 23-48 | 95-5 0-2 
2 2: : 132 20,200 19-0 1-42 0-134 34-75 130-0 0-: 
24 3-54 : 90-7 15,200 10-1 1-33 0-164 18-49 | 76-0 0-: 
25 ‘ 116-2 17,750 13-75 | 1-34 0-160 27-71 | 109 0-25: 
26 147-5 20,200 18-70 |} 1-40 0-159 40-72 | 152 0-: 
27 4-12 x 95 15,400 9.7 1-25 0-185 20-43 | $1 0-25: 
28 “a : 125 17,750 3-3 | 1-30 0-184 32-0 } 120 0-26 
29 . Bin ay 155 20,200 18-05 ; 1-35 0-183 45-55 | 162 0-281 


It is interesting to note the enormous power developed 
by a little fan of 10in. diameter and the pressure that it 
gives, amounting to 19ft. of water 

Characteristic curves are given in Fig. 7. Owing to 
the fact that the turbine works more efficiently at a high 
than a low speed, each speed has a separate charac- 
teristic. The abscisse are values of §, the ordinates are 
values of p, the total efficiency of turbine and fan, and 
the speeds are 11,000, 14,000, 17,000, and 20,000 revolu- 
tions per minute. At normal speed the efficiency* passes 





— it here made with a steam engine working in Rankines’ 
cycle, 


and fan, 10in.; steam nozzles, -355in. 
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useful horse-power—the 
total efficiency of the tur- 
bine fan would reach 
10 per cent., corresponding to a steam consumption of 
49°8lb. of steam per useful horse-power hour in com- 
pressed air if the turbine worked with condensation. 

(To be contin ued.) 








THE INSTITUTION OF JUNIOR ENGINEERS.—The members of this 
Institution recently paid a visit to the new baths and washhouses 
of the Metropolitan Borough of Fulham, shortly to be opened, and 
situated in Melmoth-place, Fulham-road. The architect, Mr. H. 
Dighton Pearson, A.R.1.B.A., showed them over, and fully ex- 
plained the numerous featuresof interest. There are eighty-four pri- 
vate baths, a swimming pond 60ft. by 20ft., one 100ft. by 30ft. with 
folding dressing boxes, and another 125ft. by 38ft.; establishment 
laundry, public washhouse for 66 washers, hydro-extractors, and dry- 
ing horses, ironing room, &c. There are three Galloway boilers, with 
economiser. The chimney is 80ft. high, and there is a water storage 


ure Turbine Fan. 


diameter ; date of experiments, July 


24th and 25th, 1900. 
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tank for 41,000 gallons. Steam is taken from boilers to hot-water 
heaters under each set of private baths. The ponds are heated 
by steam ejectors, the building by hot-water radiators. The 
artesian wells are worked by air-lift pumps. The building con- 
| tract was let to Mr. Charles Wall, of Chelsea, for £42,953 ; the 

engineering, electric lighting, well sinking, and pumping machinery 

cost £15,000. At the conclusion of the inspection the party were 
| hospitably entertained by Mr. Pearson, and the thanks of the 
members for the courtesy which he had extended to them were 
expressed by the chairman of the Institution, Mr. Percival 
Marshall. The next paper is to be read on Friday, March 14th— 
postponed from March 7th—the subject being ‘‘The Uses of Engi- 
neering Models,” by the chairman. , On the following evening tho 
annual conversazione takes place—postponed from March 8th. 





THE PREMIUM SYSTEM. 
No. IV. 

As to the advisability or otherwise of taking the workmen 
into their confidence when about to start the premium 
system, there are diverse opinions amongst employers, 
some favouring such a course, others opposing it, and 
others, again, giving the matter no special attention. 
Those who are against entering into explanations argue 
that nothing can be so convincing to the workman as the 
extra money he finds in his envelope on pay day. They, 
therefore, do not recognise any necessity for explaining 
to the men the pros and cons of the system. The men 
are instructed how to fill in their time cards. The rest of 
the work is done by the clerical staff. On pay day the 
workman finds afew extra shillings waiting for him. He 
is not given the means of calculating how much premium 
he has a right to expect, nor of checking the amount 
received. If he is not satisfied with the premium he need 
not take it, there is no compulsion. He has his ordinary 
hourly rate wage without it. This is the position 
taken up by some employers. For ourselves, we do not 
think it is a wise plan, as, by leaving an air of mystery or 
secrecy about the system, mistrust and suspicion are likely 
to be engendered. But, wise or unwise, it very soon defeats 
itself. Afew leading hands of more inquiring minds than 
their fellows, possibly full of suspicion in the first place, 
make it their business to understand the working of the 
system. The masters cannot — indeed, they do not 
usually desire to—withhold theinformation asked. Once 
known by a few men, the explanation of the system is 
soon current throughout the shops. One big firm on the 
Clyde, which has recently started the Rowan system, 
began without any explanation, but when they found that 
the men were not content in not being able to calculate 
their wages, the managers very wisely circulated the 
following slip amongst the men, with excellent results :— 

PREMIUM SYSTEM, 

As there appears to be some misunderstanding as to how 
the premiums are calculated, the following explanation is 
given :— 

If you save 7; of the time allowed, you are paid time and 
tenth for the hours worked. 

If you save } of the time allowed, you are paid time and 
quarter for the hours worked. 

If you save 4 of the time allowed, you are paid time and 
half for the hours worked. 

And so on for any proportion of time saved. The follow- 
ing is an easy method of calculating your premium :— 
Multiply the time taken by the time saved, and divide by 
the time allowed. The answer is your premium in hours. 


The adoption of some simple plan like this is to our 
minds far better than forcing the system on the men and 
leaving the understanding of it to spread by gossip. We 
would say, remove any appearance of secrecy, at the very 
least, about the method of calculating the wages. Dis- 
content is very likely to arise if the workmen labour 
under the belief that their premiums are settled arbitra- 
rily by the masters, there will be talk of unfairness, of 
favouritism, and an ultimate desire to go back to the old 
condition of affairs. It must be borne in mind that the 
natural tendency of the workman is to regard all innova- 
tion with suspicion and mistrust. If there was ever any 
reason to doubt that that is the natural bent of his mind, 
we have it from those who are in the best position to 
know that it is so actually. We fear that the workman 
has been given in the past many reasons for doubting 
the straightforwardness of the employers’ intentions, and 
he cannot therefore be blamed for desiring to know 
exactly the details of any new systems of paying wages 
which he may be forced or invited to accept. It seems 
then not only right and reasonable, but expedient, that 
the premium plan should be fully explained to the men 
before it is introduced. 

One firm, employing the Rowan system, has looked 
upon the matter so much in this light that they have 
gone to the extent of issuing a booklet to their workpeople 
explaining fully the objects and advantages of the premium 
plan over other systems of payment. We are very kindly 
permitted to reproduce this booklet in full. A few words of 
introduction are required. The firm in question is Messrs. 
Barr and Stroud, of Glasgow. The work done is to a cer- 
tain extent exceptional. Messrs. Barr and Stroud are 
makers of the range finders employed in our own and 
many other navies, of instruments for forwarding instruc- 
tions from the bridge or conning tower to the barbettes 
or batteries, of electrically-controlled clocks, and so on. 
The work is therefore of a comparatively small order, 
rather in the nature of instrument making. Furthermore, 
it demands the employment of exceptionally intelligent and 
skilful workmen, and finally, the number of men employed 
is small—all told not more than about 100. There 
can be little doubt that these facts facilitated the intro- 
duction of the system, but, on the other hand, the great 
number of small pieces to be dealt with and of short jobs 
is a good test of the system. If it were too complicated 
or too cumbrous, or if it demanded too much attention 
from the men, foremen, or clerks, it would certainly fail 
under such conditions. That it has been found advan- 
tageous to employ it with jobs of quite short duration, 
say one or two hours, is a fact strongly in its favour. 


NOTES ON THE PREMIUM SYSTEM OF WAGE EARNING. 


Before giving details of the premium system, we wish to point 
out some of the disadvantages of other systems. 

It is held by many that the interests of employers and employés 
are necessarily antagonistic, because, these people say, the employer 
wants to pay as little as possible for a day’s work, while the employé 
wants as much pay as possible for his day’s work. This idea, how- 
.ever, is entirely wrong; what the employer wants is cheap pro- 
duction, and he is quite willing to pay very high wages if by so 
doing he can cheapen production; or, in other words, what the 
employé wants is a high wage per day, and the employer will 
willingly pay this if he can get a small cost per job. 

(1) Time-work system.—This system of paying wages is unsatisfac- 
tory for the following reasons :—(a) There is no direct inducement 
to the employé to work harder than will just satisfy his employer. 
(5) There is no direct inducement to the employé to find better 
ways of doing the work in hand, as he naturally enough argues that 
the benefit arising therefrom will go, as a rule, to the employer, 
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(c) Owing to the necessity of paying the least efficient workman a 
certain minimum wage, an employer cannot afford to pay a first- 
class man a wage equal tohis merit. (d) The employer constantly 
thinks that his employés do not work as hard or as attentively as 
they should. Very often he misjudges them from a momentary 
glance, since it is evident he cannot be watching them all day, and 
this feeling, together with the suspicions which it arouses, strains 
the relations between the two. 

(2) Piecework system.—One way out of the difficulties of the 
*‘time-work ” system is the adoption of the “piecework system,” 
and in certain classes of work it answers well ; but it, too, has at 
least one very serious objection, viz., that known as “cutting of 
rates.” That is to say, when a workman becomes very efficient at 
engevegese his pay becomes very high, while it may be necessary 
‘or the employer, from competition or other cause, to reduce the 
selling price of his product. If he has still to pay the same price 
per piece to his employé, it is evident that he cannot reduce his 
selling price beyond a certain point; he therefore reduces the 
piecework rate, and immediately trouble ensues. In consequence 
of this cutting —which with unscrupulous employers is often resorted 
to without any just cause—the piece workman soon gets to know 
the point to which he may go without having his rate cut, and no 
longer works his hardest, but limits his output to keep below that 
point. This system has led to many bitter disputes. 

(3) Profit-sharing system.—The system of profit sharing by 
dividing amongst employés, at given times, a certain proportion of 
the profits, is perhaps the worst system of any, though it has 
worked satisfactorily in some individual cases. 

The following reasons against it may be stated :—(«) Profits are 
not directly made by employés, nor are employés directly 
responsible for losses; bad management of the commercial 
department, and excessive expenditure in ‘‘oncost” charges may 
account for losses or diminished profits, and over these the employé 
has no control, and it is unfair that he should suffer from them. 
On the other hand, profits may be made by outside means distinct 
from pure manufacturing, and it is not right that the employé 
should participate in these, since he has done nothing to earn 
them. (4) It is obviously impossible to allow everybody access to 
the business books, and hence the employé has to be content with 
a statement of divisible profits which he is unable to verify. (¢) No 
special inducement is given to a good workman, as he shares just 
the same as an indifferent or lazy one the profits which he has 
more largely helped to make. (d¢) No profits are available for 
distribution till the end of some long period, usually a year. 

Premium system.—In the hope of overcoming the difficulties of 
the systems mentioned, the premium system has been devised, and 
we believe it offers a satisfactory solution of most of them. It is 
in use in many shops in this country and in America, and works 
most satisfactorily. The results obtained in many shops have been 
printed in the American Machinist and elsewhere, and all testify to 
the benefits to be derived from the system. 

The system may briefly be described thus :—Each man is paid a 
regular time rate of wages, but when a job is given out a certain 
time is allowed for each operation to be completed ; if the operation 
is completed in less time the employé becomes entitled to a 
premium varying in amount with the time saved. It will be 
evident from the above that while the employé may increase his 
wages he cannot lose money by the introduction cf the system. 

Thesystem possesses the two mainadvantages :—(«) Thatit enables 
a workman to increase his wages by his own individual effort, and 

the increase is immediately added to his wages. (/) The increased 
wages to the workman mean alsoa reduced cost of production to 
the employer, and hence there is no inducement to ‘* cut rates.” 

The system as we propose to introduce it.—The details of the 
system as we propose to introduce it are as follows :—The amount 
of premium will bear the same relation to the ordinary wages due 
for the time taken to complete an operation as the time saved 
bears to the time allowed—for instance, suppose four hours be 
allowed in which to complete an operation and it is oo in 
two hours the time saved is two hours; the premium would thus be 
two-fourths (one-half) of the wages due, /.¢., if the rate of pay be 
6d. per hour, the employé would receive 1s. 6d. instead of 1s. for 
the two hours worked (= a rate of 9d. per hour); or if the same 
operation was finished in one hour, the time saved would be three 
hours or three-fourths of the time allowed, and the premium would 
be three-fourths of the wages due = 104d. for the one hour’s work 
(= arate of 10$d. per hour). Small fractions, where these occur, 
would be thrown in to the advantage of the workman. 

The following conditions would be observed :—({1) The time 
allowed for any job will be fixed by the manager and heads of 
departments, and will be, as near as can be estimated, the time 
which an average workman would take to complete the work. 
Should it be found to be underestimated, it will be reconsidered 
before a similar job is again put in hand; but except in special 
circumstances, such as the introduction of new methods of working 
or an obvious error in calculation, the time allowed will not be 
reduced. There will thus be every inducement to the employés to 
do the work in the least possible time. (2) The time allowed will 
include all time necessary to procure tools, set up machines, and 
obtain material for doing the job; but, of course, in the case of any 
extraordinary cause of delay the time so lost will be added to the 
time allowed. (3) All work will be checked and passed by the 
foreman or shop inspector before being accepted, and the premium 
will only be paid after the work has been found satisfactory. In 
the case of dispute, the matter would be referred to the manager, 
whose decision will be final as to quality of workmanship. (4) In 
the case of overtime, the premium will be calculated on the wages 
due for the actual time worked, without taking the extra half- 
wages into account. 

General remarks, —The largest premiums will, we expect, be 
earned by those workmen who arrange their work systematically 
and who keep their tools in good order, and work their machines 
in a scientific manner, rather than by those who ‘‘hash.” It must 
not be forgotten that in our class of work quality is the first 
essential, and quantity the second. It is possible, however, to 
produce both. 

Lastly, we wish to mention that our reasons for introducing the 
system are as follows :— 

First, to reduce the cost of production of our output. By so 
doing we expect to be able to procure more work, thereby employ- 
ing more hands, and also to enable us to meet that competition 
which is every day becoming keener. Secondly, to increase earn- 
ings. In every shop, so far as we have heard, into which the 
system has been introduced, it has resulted in a considerable 
increase in the earnings of the employés. As explained above, it 
cannot in any case reduce the earnings. A general rise has taken 
p'ace due to the premiums, and it is our earnest wish that all our 
employés should receive the highest wages possible. Thirdly, to 
stimulate the employés to take a greater interest in their work. 
With an immediate prospect of deserved reward we are certain 
that better methods of doing many jobs will be devised. Fourthly, 
To sustain and improve the efficiency of our plant. The system 
will, we believe, lead to the employés suggesting improvements and 
pve out defects in machinery and tools which can and should 

immediately remedied. 

We trust that the scheme will meet with the hearty co-operation 
of all. Difficulties are sure to oceur at first, but with a little for- 
bearance and patience these will be overcome, we think, to the 
advantage of all. The system will be started gradually, and only 
on certain classes of work, but in time we hope to extend it to 
nearly every manufacturing operation. We need not add that we 
shall be very pleased to explain in greater detail any points that 
may not be clearly set forth above. 


We do not propose to discuss this pamphlet. It would 
lead us into far issues. We think, however, that it will 
be generally admitted to be a very fair, unbiassed and 
clear statement of the case. It bas, we are informed, 
met with a very cordial reception, and Messrs. Barr 


and Stroud have had requests for copies of it from 
all parts of the world. This is in itself a good 
omen. The more such clear statements of the wages 
problem are circulated the nearer does the better under- 
standing between labour and capital become. 

We notice one omission in the pamphlet, viz., an 
assurance that the wages paid, apart from premiums, will 
not be below the standard union wages of the district. 
We cannot think that, with this addition, trade unions 
could raise any objections to a premium system started 
on the lines laid down in Messrs. Barr and Stroud’s pam- 
phlet, in which the rules to be observed are clearly stated 
and signed by the employer. 

We print in Fig. 1 a facsimile of the premium card 

PREMIUM CARD. DATE: 


| TIME ALLOWED, | RATE, 











SYMBOL. MAN’S NO, 


F B107 | 27 12 hours | 6d. 


| For 200 pieces | 





TOTAL WAGES, 


COMMENCED. 
DATE & HOUR. 





JOB NO. 





| TIME TAKEN, 


R 36 39/1201 Eight hours ts, 


| 11.30 a.m. 





OPERATION, 


FINISHED, TIME SAVED. | TOTAL PREMIUM 
DATE & HOUR, 





Milling 3112/01 Four Is. 4d. 
10,15 a.m. 


CHECKED BY. NO, OF PIECES DATE, 


PREMIUM PALD. 
PASSED. | DATE. 
| 
A.R., inspec- 200 1102 4102 
tor. 
J.P. 





This card is to be handed into the office when the operation 
specitied thereon has been checked and passed. 
Remarks and calculations may be made on the back. 


Fig. 1—-BARR AND STROUD'S PREMIUM CARD 
used by Messrs. Barr and Stroud. One of these cards is 


made out for each operation upon each piece or set of 
similar pieces in a job, and the total of such cards, 


MATERIAL CARD, 


DATE: 142/02. 


BIN NO. | QUANTITY. 








MAN'S NO. JOB NO, 
27 R 36 | X 761 4} Ib. 
| 2 
STORES REQUIRED. 
| Put only one kind of article on 
FOREMAN, | each card. VALUE. 
ailitt | ae ihe i 
S.R. | Piece of rod brass fin. diameter. | 3 | 10 
| 
| 
| 
| 


| 
| 
| | 











This card to be used for obtaining goods from store. 


Fig. 2-BARR AND STROUD'S MATERIAL CARD—FRONT 


together with the material card reproduced in Fig. 2 
—front—and Fig. 3—-back—enables the exact cost of 
any given piece or operation to be ascertained in a few 


SYMBOL, 


D.F. 171 





REMARKS, 


Fig. 3-BARR AND STROUD'S MATERIAL CARD—BACK 
minutes. These cards are filed in drawers, and indexed 
under tab cards bearing their symbols. Both cards 
measure 5in. by 4in. 

The following description of some of the terms used 
will serve to explain the cards :— 

Symbol.—A symbol is used as the distinguishing 
number of every individual part of a machine. It is 
marked on all drawimgs, prints, patterns, jigs, referring 
to that piece. 

“Job No.” is the mmmber assigned to the order from 
the management to the works to construct a certain 
machine or set of machine s. 

Operation.—More than wne operation may be specified 
on one card if these are dame at one time on one machine 





by the same man, as in seyow machine work. 


The “ Symbol,” “Job No.,” and “ Operation” spaces 
and “ Date of issue”’ are filled in in the drawing office, 
The “Time allowed” is filled in by the rate-fixine 
department. = 

The “Man's No.,” “Time commenced,” and “Time 
finished ” are filled in by the foreman or timekeeper, 

The “Checked by,” “No. of pieces,” “ Passed,” and 
“ Date passed ” are filled in by the shop inspector. 

The remaining spaces are filled in by the counting. 
house staff. re 

The “ Material Card " is self-explanatory. It is blue in 
colour, and is used by the workman for obtaining materia] 
from the store. The“ Symbol” is written on the back of 
the card at the top left-hand corner, so that when filed 
it will come immediately behind the corresponding 
division on the premium card. It could, however, equally 
well be printed on the front of the card in a similar 
position. 








AVONMOUTH DOCKS. 


On Wednesday last his Royal Highness the Prince of 
Wales cut the first sod of the new dock which is to be con- 
structed at Avonmouth. Our readers will remember that we 
have many times referred to this addition to the Port of 
Bristol. By the courtesy of Mr. W. W. Squire, the-resident 
engineer, we are enabled to reproduce a plan showing the exact 
size and form of the new dock, and its position having regard 
to the dock already existing. Roughly speaking, it has an 
average length of 1120ft. and a width of 1000ft., and it 
covers an area of 30 acres. The area of land in proximity 
to it, which is capable of use for the storage of goods, &c., 
is 230 acres. As will be seen from the plan, the construction 
of the dock necessitates the diversion of the Avonmouth 
and Severn Tunnel line of railway. In a_ table below 
will be found a number of interesting data which it will 
be unnecessary to reproduce here. We would, however, 
draw attention to the size of the entrance lock, which is 
850ft. long between inner and outer gates, and X5ft. wide. 
The graving dock, which is parallel to the entrance dock, 
is practically of the same dimensions, so that this new 
dock can accommodate the largest existing vessels, or any 
that are likely to be constructed for some long while 
to come. 

Our readers are well aware of the amount of discussion 
and consideration given by the Bristol Corporation as to 
what it should do in the matter of docks. It is, therefore, not 
necessary for us to again go deeply into the subject. 4@t* has 
for a long time past been palpably evident that something 
must be done for providing increased accommodation if 
Bristol was not to go under altogether. Latterly, since the 
new line of steamers has commenced to run between Avon- 
mouth and Jamaica, the need has become more marked than 
ever. The difficulty of the Corporation was not so much to 
decide whether or not there should be more docks, as where 
these docks should be. It at length became a question of 
deciding between Avonmouth and Portishead. Eventually 
Portishead was decided against, chiefly on account of its 
being cut off from the Midland Railway, and all the engi- 
neers concerned decided in favour of the position which 
has been actually chosen. 

The scheme provides for the reclamation of a large tract 
of tidal flats by the construction of a sea wall north-west of 
Dumbal Island. As at first constructed the dock wiil have 
the size we have already mentioned—30 acres—but matters 
have been so arranged that extensions can readily be made. 
At first there will be a wood channel on the site of what will 
no doubt some day form an increase to the dock area. There 
will be a junction cut through between the new and the old 
locks, which will provide not only communication between 
the two, but will also give each dock two inlets and two 
outlets. At high water of ordinary spring tides there will be 
as great a depth as 53ft. of water in the docks, and at the 
same time there will be 46ft. of water on the outer sills, and 
36ft. on the inner. There are to be 20,000 lineal feet of 
sidings. The estimated cost of the undertaking, including 
land and buildings, is given as £1,947,341. This sum is 
roughly £200,000 more than the scheme for increasing the 
dock accommodation at Portishead—which, as explained 
above, was discarded—and is about £1,000,000 less than 
the estimated cost of the dockisation of the Avon itself. 

We trust that Wednesday’s ceremony may be the beginning 
of a time of great prosperity for Bristol. The move is cer- 
tainly in the right direction. The chance has been taken and 
a bold bid made to regain its lost trade. The line of Jamaica 
boats which Mr.—now Sir A. L.—Jones promised Mr. Cham- 
berlain to run for ten years will mest probably be continued 
longer than that, now that the new dock is really to be made, 
and Bristol seems in a fair way to regain the trade—or 
some of it, at all events—for which 200 years ago she was co 





renowned. 
| Measnrencuts, 








Work. Unit. | Amount. 
| ————-_--_ —--- - 1 i stinetienahtihinds 
| Area of water space in the dock , ae i Acres | 30 
| Area of land in proximity to the dock Dae 230 
Leugth of quays including slopes --| Feet 5030 
Length of quays excluding slopes t=) 4 ae 
Length of dock 5 he aa om i =» | 2a 
Width of dock... .. .. «. eer 1000 
Length of arm—Kast wall .. | ae 
+” yest wall .. | 2, 500 
WORE ON 4g 5k ss te eo oe e 250 
Length of cut .. ; ‘ e cu oe 525 
Width of out .. 6. so bs 06 we oe oe = Te | 80 
Length of lock between inner and outer gates rs ar S50 
ee a re Re ae +} eet go 
Length of entrance picr, No.1 (South) .... .. .. ” 00 
‘a ie » No. 2(North) .. ..Outsidel |, 1050 
7. fe ig x or. Inside} is 1200 








* Slope North end 1000ft. + Slope N.W. side 700ft. { Average. 


The level of the water in the dock at high-water ordinary 
spring tides will be 53ft.; at high-water ordinary neap tides, 
25ft. The corresponding levels in the entrance channel will 
be 47ft. and 37ft. 








Tue calorific power of coal gas does not diminish pro- 
portionately with its illuminating power. In fact, Dr. Colman 
found, when testing gases which varied in quality from sixteen to 
eighteen candles or thereabouts, that some of those which gave the 
lowest illuminating power were actually the highest in calorific 
power. This points to the desirability, as a means of reducing 
illuminating power, of drawing more gas out of the coal if possible, 





by oe the weight, or extenaing the duration of the charges 
or using inferior coal, 
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run as easily at 28 miles an hour with these valves as it 
would at 18 miles speed without them. 

The high-pressure cylinder has a combination by-pass 
and starting valve. When the regulator is closed the valve 
opens by its own weight, and thus opens communication 
between the ends of the cylinder. For starting a plug 
valve is opened, admitting live steam to the receiver and 
thence to the low-pressure cylinder, while at the same 
time the high-pressure cylinder is put in partial equi- 
librium. The dimensions of the starting port are such 
that if the engine slips the piston valve travels so fast 
that the steam cannot maintain high pressure, the effect 
being to automatically wire-draw the supply of live 
steam. 

The main journals are 10in. X 12in.; those of the other 
four-coupled axles are Qin. X 12in.; main crank pins, 
Tin. X Sin.; bogie axle journals, 7in. x 12in. The engine 
has Westinghouse llin. air-brake pumps for brakes on 
engine, tender, and train; the Westinghouse pneumatic 
engineman’s signal; Lechatelier water brake, for use in 
descending steep gradients with heavy trains; the Leach 
sand jet device, Westinghouse friction draw gear, three 
Crosby 3in. pop safety valves, two Nathan injectors, and 
a Boyer speed recorder. 

he tender is of the usual type, with steel underframe, 
and mounted on two four-wheeled bogies. The tank, 
however, has not the usual collar around the top. The 
tender carries 7000 gallons of water and 11 tons of coal, 
or 2250 gallons of oil for those engines equipped for this 
latter fuel. It has 33in. wheels, with journals 5}in. x 10in., 
and weighs 60,000 lb. empty on a wheel base of 20ft. 4in. 
The total wheel base of engine and tender is 62ft. The 
weight of tender loaded is about 133,000 lb. 

These monster engines are designed to haul a train 
of 2100 tons up a gradient of 1 in 105, and some of their 
leading dimensions are given below :— 
4ft. Shin. 
oil or soft coal 
259,800 Ib, 


Gauge ... 
a ee eee 
Weight in working order 


se on drivers 232,000 Ib. 
Wheel base, driving 20ft. 
2S8ft. llin. 


engine ... : 
L.P., 34in. x 30in. 


Cylinders 
6in. 


Piston valves, travel... ... 
steam lap ... , 
exhaust clearances ... 
lead in full gear 


H.P., 17$in. x 30in.; 


. yin. 
as H.P., in.; L.P., jin. 
jin. with cut-off at 5 stroke 
. «. 48. 9in. 
2ft. 6in. 
6ft. 6Fin. 
9ft. 2in. 


Driving wheels 
Bogie wheels fe 
Boiler, diameter... ... ... . 

centre line above rails .. 


pressure 225 Ib. 
+» plates Ponies }#in. to lin. 
Fire-box, length inside Oft. jyin. 
width inside 6ft. 7Fin. 
depth at front ... 6ft. 74in. 
depth at back ot 6ft. 45. 
plates, sides and back gin. 
; ¢erown x pain 
- », tube yin 
Radial stays... cf liin 
ce oe er lin 
Tubes, charcoal iron ... 413 


outside, 2}in. 


5 NE 5 208. as ; length, 18ft. 6in. 

Heating surface, fire-box ... 205 sq. ft. 

= 5, tubes 4477 sq. ft. 

ov total 4682 sq. ft. 
Grate surface (for coal) 594 sq. ft. 
mcd .. le eee 5hin., 5#in., 6in. 
Funnel, diameter pA eae ee 153in. 

height of top above rail 15ft. 6in. 








WATT’S AND McNAUGHT'S STEAM ENGINE 
INDICATORS. 


To one of the greatest of engineers—James Watt— 
belongs the honour of having invented a steam pressure 
indicator. Although he did not provide it with the auto- 
matic means of recording observations now usual, namely, 
a pencil and moving sheet of paper, the principle of the 
instrument originated in his fertile brain. Having made 
the vast power of steam available for use, and produced 
the steam engine, he soon found it necessary to have 
some clue to the work actually being performed by the 
steam in the engine cylinder. To know the pressure of 
the steam and the degree of vacuum in the cylinder, 
the latter being, a hundred years ago, considered the 
most important point in the working of a steam engine, 
an index of some kind became essential. Such an instru- 
ment Watt invented, with the special object of assisting 
him in setting the valves. At what time during the 
eighteenth century he evolved this discovery is not pre- 
cisely known, since for several years he kept it to himself. 
Having occasion, however, to make an engine for 
abroad, and to send it out in charge of a mechanic, he was 
obliged to place the latter in possession of his secret, 
and once disclosed, it soon became more or less generally 
known. 

The following account of his first indicator, given in 
Watt’s own words, will show clearly what he intended to 
effect by its means. It will be found in his appendix to 
Dr. Kobison’s “ History of the Steam Engine,” page 156, 
vol. ii., 1822. 

“The following instrument, called the indicator, is 
found to answer the end sufficiently. A cylinder about 
lin. diameter, and 6in. long, exceedingly truly bored, has 
a solid piston accurately fitted to it, so as to slide easy 
by the help of some oil; the stem of the piston is guided 
in the direction of the axis of the cylinder, so that it 
may not be subject to jam or cause friction in any part 
of its motion. The bottom of this cylinder has a cock 
and small pipe joined to it, which, having a conical end, 
may be inserted in a hole drilled in the cylinder of the 
engine near one of the ends, so that by opening the 
small cock a communication may be effected between 
the inside of the steam engine cylinder and the 
indicator. 

“ The cylinder of the indicator is fastened upon a wooden 
or metal frame, more than twice its own length; one end 








| 





is attached to the upper part of the frame, and the other 
end of the spring is attached to the upper end of the 
piston-rod of the indicator. The spring is made of such 
a strength that when the cylinder of the indicator is per- 
fectly exhausted, the pressure of the atmosphere may 
force its piston down within an inch of its bottom. An 
index being fixed to the top of its piston-rod, the point 
where it stands, when quite exhausted, is marked from 
an observation of a barometer communicating with the 


same exhausted vessel, and the scale divided 
accordingly.” 


We have here the first conception of a steam engine 
indicator, but this earliest instrument was simply a pres- 
sure, or rather a vacuum gauge, and this is probably the 
only part actually invented by Watt himself. From his 
account it appears to have been similar to the illustration, 
Fig. 1, page 238, and the patent was probably taken out about 
1782. The model from which this photograph has been 
kindly furnished to the writer is now in the Victoria and 
Albert Museum, South Kensington, and is undoubtedly 
the earliest extant form of an indicator. In this inter- 
esting old instrument, which bears no date, there are no 
means of taking a diagram, as is now usually done. It 
consists of a small vertical cylinder, one square inch in 
area and about 6in. long, with piston and rod, stroke 3in. 
The piston-rod is connected to a light chain fastened to 
one end of a small rocking beam, to the other end of 
which another chain connected to a strong helical spring 
is attached. The cylinder is open at the top and closed 
at the bottom, through which communication by means 
of a cock and pipe is opened with the working steam in 
the engine cylinder. To the centre of the beam a long 
light pointer is attached, and the pressure of the steam 
admitted into the small cylinder from the engine causes 
the pointer to move to and fro along a scale at the top, 
as shown. This curious old instrument is called a 
“vacuum indicator” in the Museum Catalogue. The 
pressures of steam being in those days very low—not 
more than about 3 lb. above the atmosphere—it served 
more frequently to mark the vacuum, which it probably 
indicated with tolerable accuracy. 

So useful an apparatus could not fail to be developed, 
to meet the ever-growing requirements of the steam 
engine. It is to Mr. Southern, a mechanic in Messrs. 
Boulton and Watt's factory at Soho, that the addition of 
the pencil and moving paper for recording the pressures 
in the cylinder is usually ascribed. As soon as Watt had 
applied the principle of expansion in the cylinder and 
cut off the steam at a given point in the stroke, it became 
desirable to know how the pressure was maintained 
throughout the stroke, and the work done by the steam 
while expanding—in other words, to obtain a diagram of 
pressures. The addition of the recording pencil and 
paper, the abolition of the rocking beam, and the trans- 
ference of the spring to the top of the indicator piston 
itself, gave in all essentials the steam engine indicator as 
we now have it, but only for very slow speeds—say, 10 to 
20 strokes per minute. 

Fig. 2, which is also from a photograph kindly supplied 
by the South Kensington authorities, shows the indicator 
as used later by Watt himself and all his people, with 
the pencil attached to the indicator piston-rod. The 
history of this little instrument is interesting. After 
being worked by Watt, it came into the hands of Mr. 
Bennett, one of the employés at the Soho factory. He 
afterwards went to Manchester, joined Mr. Wren, became 
Messrs. Boulton and Watt’s agent there, and indicated 
their engines. The instrument was shown to Professor 
Cowper, who took diagrams with it in 1840, and finally 
came into the possession of his son, Mr. Ed. A. Cowper, 
by whom it was presented or lent to the Victoria and 
Albert Museum. 

The indicator consists of a smali vertical brass cylinder 
one square inch in area, and 1°13in. diameter, carry- 
ing a piston provided with a helical spring, and a piston- 
rod to which a pencil is attached. The spring is formed 
of 27°5 turns of wire, 0°065in. diameter, the mean dia- 
meter of the spring being 0°98in. and the scale lin. = 1 Ib. 
per square inch, The ends of the spring are soldered to 
nuts, by which they can be screwed on to the indicator 
piston and cover. The equivalent weight of the recipro- 
cating parts—that is, of the masses having the same 
weight as the piston, together with one-third the weight 
of the helical portion of the spring—is 0°27 lb., and the 
total weight of the indicator is 4°65 lb. Below the indi- 
cator cylinder there is a cock and pipe, to admit the steam 
from the motor cylinder. The pressure of the steam 
pushes up the indicator piston against the counter pres- 
sure of the spring, and the height to which the piston- 
rod and pencil are raised gives the varying pressures of 
steam in the motor cylinder. Tosupply arecord of these 
pressures a light flat frame was fixed above the 
indicator cylinder, at right angles to it, carrying 
a panel or board sliding in grooves in the metal frame. 
A string connected to the panel was attached to some 
part of the parallel motion of the engine, and thus the 
panel was drawn in a horizontal direction at each motor 
stroke, the return motion being effected, as here shown, 
by a weight and string passed over a pulley. The probable 
date of these two Watt indicators is before 1800. 

There is a third Watt indicator at the Museum, the 
date of which is unknown, but as it shows one or two 
improvements, it is probably much later than the one 
last described. Here the spring is secured to the cover 
and piston of the indicator by screws provided with 
grooves. The frame above is made of sheet iron, and 
carries clamps to hold the paper for taking the diagrams. 
The cylinder is of the same size as the last, and the size 
of the diagram traced on the paper is nearly the same, 
viz., 5°15in. in height and 6:°5in. long. The spring 
is larger, and has a mean diameter of O°Tin., with 
48} turns of the wire, and the scale is lin. = 4 lb. per 
square inch. The equivalent weight of the reciprocating 
parts is 0°249 Ib., and the total weight of the indicator 
5°59 |b. 

The diagram traced on the board in Fig. 2 is one 


of a spiral steel spring, like that of a steel spring yard,! taken by Professor Cowper in 1840 with this indicator 





from a 60 horse-power engine. The engine ran at 174 
revolutions per minute, and the maximum pressure was 
4} lb. above atmosphere. 

The next improvement in the development of the 
indicator was made by McNaught, who, about the 
year 1825, substituted a revolving and removable drum 
to which the paper for recording the observations was 
fixed, in place of the flat board and sliding sheet of paper. 
The drum was driven from part of the parallel motion of 
the engine. As at first made there were no means of 
fastening the paper to the drum, and it was fixed by 
cement. The cylinder of this earliest McNaught 
indicator is 0°25 square inch in area, diameter of piston 
0:5in., scale lin. = 20 lb. pressure above atmosphere, 
The drum is 1*5in. diameter, and would give a maximum 
diagram of 3-4in. high by 8*5in. long. The spring is of 
flattened wire, with ends soldered to small brass nuts for 
screwing it on to the indicator piston and cover. It has 
ten turns of wire, the equivalent weight of the recipro. 
cating parts is 0°135 lb., and of the whole instrument 
1°77 |b. 

In a second McNaught indicator, of which there are 
three examples at South Kensington, one being shown 
at Fig. 3, the drum has pins and clips for holding the 
metallic paper, and the pencil is connected to the 
indicator piston by a hinged arm, instead of being affixed 
direct. Another feature of this indicator is that, 
although it carries a spring with a scale of higher pres. 
sure than hitherto used, viz., lin. = 10]b. per square 
inch, there is a second spring above it, contained in a re. 
movable cap, by which higher pressures can be recorded, 
they are read to a different scale to that of the lower 


spring. There are signs here of improvement of the 
instrument in two directions. Watt himself always 
advocated the use of higher pressure steam than 


that uselin the earlier engines, although he could not 
at the time command the skill requisite for construct. 
ing engines to bear it. As the pressures of steam 
increased, it became necessary to make the springs more 
powerful. At first, as in these three indicators, an addi- 
tional spring was provided; this was afterwards dis. 
carded in favour of a single spring. As designed by Watt, 
the indicator was also not capable of following and record. 
ing modern speeds, and a parallel motion with levers 
was necessary. The arm to which the pencil was affixed 
in the early McNaught indicators was the first sign of 
this modification. 

In the largest of the three McNaught indicators the 
cylinder is 0°5 square inch in area, with 4in. stroke. 
The diameter of the drum is 2°2in., thus a maximum 
diagram of 5in. high by 6in. long was obtained. The 
permanent spring has 15} turns of wire, and the extra 
spring 74, and the scale for the combined springs is 
lin. 28°65 lb. per square inch. The weight of the 
indicator complete is 5°6lb. The two other indicators 
are both smaller, and practically of the same size, the 
cylinder area of each being 0°25in., with 2-5in. stroke in 
the one, and 3in. in the other. Both carry an additional 
spring for high-pressure engines. The drum of the 
smaller is 1‘5in. diameter; the permanent spring has 
13°25 turns of the wire, and the scale is lin. = 10°53 |b. 
per square inch. The additional spring has 10 turns, and 
the seale is lin. = 21-06]b. per square inch. The total 
weight of this indicator is 1°59]b. In the third instru- 
ment the indicator-rod works through a crosshead and 
guide slot, and the spring-hinged arm attached to it 
carries the marker. The drum has a diameter of 1°9in. 
The permanent spring is soldered to the piston-rod; it 
has 9°75 turns of wire, and a scale of lin. = 10°71 |b. per 
square inch. The additional spring has 8:25 turns of 
wire, and the scale of the combined springs is lin. = 51]b. 
per square inch. Total weight of the instrument, 
2°22 Ib. 








BOOKS RECEIVED, 


Property in Trade Marks: Being a Manual, written without the 
use of Legal Phraseology, on Trade Marks and their Protection. 
By Brewer and Son. London: Printed by Taylor and Francis. 
1902. 

Sanitary Engineering: A Practical Manual of Town Drainage 
and Sewage and Refuse Disposal, By Francis Wood, A.M. Inst. C.E., 
F.G.8. With numerous Shasteations. London: Chas, Griffin and 
Co., Limited. 1902. Price 8s. 6d. net. 

The Metallurgy of Gold. By T. Kirke Rose, D.Sc. Being one 
of a series of treatises on metallurgy, written by associates of the 
Royal School of Mines. Edited by Sir W. C. Roberts-Austen, 
K.C.B. With numerous illustrations. Fourth edition. London: 
Chas. Griffin and Co., Limited. 1902. Price 21s. 

The Smithsonian Institution. Documents relative to its origin 
and history, 1835-1899. Compiled and edited by Wm. Jones 
Rhees. In two volumes. Vol. i., 1835-1887. wenty-fourth 
Congress to forty-ninth Congress. Vol. ii., 1887-1899. Fiftieth 
Congress to fifty-fifth Congress, Washington: (Government 
Printing Office. 1901. 

The Engineer's Year-book of Formule, Rules, Tables, Data, and 
Memoranda in Civil, Mechanical, Electrical, Marine, and Min 
Engineering. By H. R. Kempe, A.M. Inst. C.E., &c. With 
nearly 1000 illustrations specially engraved for the work. Pub- 
lished annually. Ninth year of publication. London: Crosby 
Lockwood and Son. 1902. Price 8s. 








THE INSTITUTION OF MECHANICAL ENGINEERS.—A special meet- 
ing will be held at the Institution of Mechanical Engineers on 
Monday, March 10th, at 5.30 p.m., for the purpose of confirming 
and adopting the following special resolution of the Institution, 
which was passed at the annual general meeting :—‘‘That the 
following article be substituted for the existing Article 23 of the 
Articles of Association of the Institution :—Article 23: The 
Council of the Institution shall be chosen from the members only, 
and shall consist of one president, six vice-presidents, twenty-one 
ordinary members of Council, and of the past-presidents. The 
president, two vice-presidents, and seven members of Council— 
other than past-presidents—shall retire at each annual general 
meeting, but shall be eligible for re-election. The vice-presidents 
and members of Council to retire each year shall, unless the 
Council agree otherwise among themselves, be chosen from those 
who have been longest in office, and in cases of equal seniority 
shall be determined by ballot.” 
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RAILWAY MATTERS, 


In one parish on the Great Western Railway system 
the company pays half the rates, although it has not even a 
station in the place, 

Tue length of railways in America equipped with 
automatic block signals now amounts to 3347 miles. Twelve months 
ago there were only about 2300 miles so equipped. 


THERE is enough new work now under construction, or 
soon to be built, to make a total of over 4000 miles, which is about 
65 per cent. more than the actual mileage in use at the end of 
1900. 

On its return trial trip the royal special train by which 
the King and Queen are to travel to the west of England ran from 
Plymouth to Paddington, 274 miles, on Saturday, without a stop, 
arriving in London four minutes ahead of time. 


Tue distance between Berlin and Hamburg is 177} 
miles. The fastest train daily between these two towns covers the 
distanee in three hours thirty-two minutes—an average speed of 
50} miles per hour, Two stops ane made on the journey. 


RocHESTER Bridge, one of the six railway stations 
serving the boroughs of Rochester and Chatham on the South- 
Eastern and Chatham line, was destroyed by fire on Sunday 
morning. Subsequent examination showed that the permanent 
way had escaped damage. 


In July, 1891, an important alteration was made in the 
return tickets issued on Prussian railways. Up to that time the 
validity of a return ticket, even for comparatively long journeys, 
berapen a few days. Now all return tickets are available for 
forty-five days from the date of issue. 


Four classes are provided on railway trains in Prussia. 
The fares by express trains are equal to 1-7ld. per mile first- 
class ; 1-26d. second-class ; and 0-88d. third-class, By ordinary 
trains the fares are as follow :—1-52d, first-class ; 1-14d. second- 
class ; 0-76d. third-class ; and 0-38d. fourth-class, per mile. 


Tue Berlin authorities have given permission to the 
Berlin Tramway Company to commence the construction of a new 
electric underground railway as soon as the weather permits. The 
first section will run from the Moltke Bridge to the square in front 
of the Potsdam Station The work will be commenced from a spot 
in front of the Brandenburg Gate simultaneously towards the two 
termini. 


In 1900 the length of State railway open in Prussia was 
16,725 miles. Inaddition 2127 milesinotherGerman States were under 
the direction of the Prussian Minister of Public Works, 590 miles 
of which lay in Hesse, the railways of which State were incorporated 
with those of Prussia by the Treaty of 1896. Of the total of 18,859 
miles, 12,421 were standard lines, 6328 secondary lines of the 
standard gauge, and 110 narrow-gauge lines. 


THE proportion of working expenses to revenue on the 
Prussian railways has slightly risen in the last ten years. The 
increase in profits from 6-26 per cent. in 1889 to 7-28 per cent. in 
1899 is due toa larger turnover, not higher profits on each trans- 
action, That the gross earnings per mile were more than 21 per 
cent. higher, in spite of the large added mileage of lines with little 
traffic, shows how greatly the traffic has increased on the main 
lines. 

Now that the Canadian Northern Railway is a system 
of between 1200 and 1300 miles, operating in a very productive 
country, there will probably be use for twice as many engines in 
the North-West of Canada as there were in commission there last 
year. Of the 2000 engines that the Grand Trunk and Canadian 
Pacific roads are using very many are not of the large type 
required for the economic handling of traffic. The small engines 
will have to be replaced. 


THE Midland Railway Company's engineer has pre- 
pared a statement of the estimated expenditure of capital on new 
works which will have to be incurred in the event cf this company’s 
omnibus Bill of the present session receiving the Royal assent. 
The estimated expenditure is put down at £97,836, of which 
£44,600 will be spent in widening the company’s Swansea Vale 
Railway between Y nisygeinon and Glais new station. This widening, 
which will extend for four miles four furlongs, will consist of an 
additional single line of rails. 


At the present time about four-fifths of the French 
railway servants are contributors to pension funds, and under 
certain circumstances are entitled to pensions, and some 50,000, 
including retired servants, widows, and orphans, are now drawing 
pensions to the aggregate amount of about £1,600,000 a year. 
The companies’ expenditure for pensions and other institutions for 
the benefit of pte to's is now about £2,600,000 per year, which 
is about 40 per cent. of the amount paid to the stock and bond 
holders. The amount paid for wages is about £14,400,000 yearly. 


Tue fastest trains on the Paris, Lyons, and Mediter- 
ranean Railway, running between Marseilles and Nice, and many 
of the express trains between Paris and Marseilles, are now hauled 
by non-compound engines, which have been transformed from the 
old engines of the 1879 type, having originally eight wheels, the 
four intermediate ones of which were coupled. e transforma- 
tion consisted principally in shortening the boiler barrel, in fitting 
ribbed boiler tubes in place of the old smooth tubes, and finally in 
substituting a bogie for the leading single axle, and omitting the 
trailing non-coupled axle. The fire-box is now fixed between the 
two coupled axles. 


For working the traffic on the Middletown branch of 
the Cincinnati, Hamilton, and Dayton Railway a self-propelled steam 
car is used. It was built at the Baldwin Locomotive Works, and 
is 33ft. long, mounted ona pair of four-wheel trucks, with 30in. 
wheels, the forward truck being the driving truck, and equipped 
on the Vauclain four-cylinder compound system, but with 
cylinders placed behind the rear axle of the truck. The car has 
an engine compartment at the front end ; a baggage and a pas- 
senger compartment, with seating accommodation for twenty-four 
passengers. Ona trial trip the car made arun of 38 miles at a 
speed varying from 30 to 10 miles per hour, 


In compliance awith the standing orders of Parliament, 
an estimate has been prepared and deposited showing the cost of 
the works proposed to be authorised by the Scarborough Tramways 
Bill. The total cost of these works is given by the engineer at 
£48,289, of which the whole will be spent upon the construction of 
the tramways, with the exception of £1982, which will be expended 
on the partial widening of Prospect-road and Hoxton-road, and an 
alteration of the levels of the South Foreshore-road and East- 
borough. The estimates do not include any sum for the equipment 
of the system, which may be taken to equal the actual cost of 
construction, The share capital of the proposed company is to be 

Bi 

THE development of Dalmatia is proceeding apace. 
Its climate is the same as that of the opposite coast of Italy, but 
the facilities for travelling from one part of the country to the other 
have not hitherto been great. This, however, is being remedied. 
The Italian coast has a line of railway running along it, whilst the 
Dalmatian coast is well served by the fine steamers of the Ungaro- 
Croata 8.N. Company. The Ungaro-Croata Company is earnest in 
its endeavours to develop the resources of its country, as is evident 
from the way in which the fleet of first-class passenger steamers is 
being increased. e most recent addition is a fine 16-knot mail 
steamer, the Godollo, which has just left the Neptune Works of 
Wigham-Richardson and Company, Limited, Newcastle-on-Tyne, 
for the Adriatic, 





NOTES AND MEMORANDA. 


AN important discovery of magnetic iron ore is reported 
to have been made in Canada, sixty miles north of Atikokan 
Range. This magnetic ore, it is stated, contains no titanium. 


A 1} HORSE-POWER motor bicycle was _ recently 
ridden a distance of 81 miles over “ give-and-take ” roads upon a 
consumption of petrol of nine-sixteenths of a gallon, which works 
out at about 10 miles for a penny, 


NotwiItTHSTANDING that there was no particular attrac- 
tion last year in Europe for American tourists, the number of 
visitors from across the Atlantic exceeded that of the previous year 
when the Paris Exhibition was open. 


THE use of torpedoes on the large vessels of the United 
States navy has been practically discontinued, no provision having 
been made for them in the latest battleships and cruisers, 
and the torpedo armaments of the Olympia and San Francisco 
have been removed, 


Ir is reported from New York that Mr. Marconi has 
succeeded in sending wireless telegraphic messages over a distance 
of 1551 miles. ‘The message was transmitted from the steamship Phila- 
delphia. The inventor claims that he will be able to send messages 
by his system on a commercial scale across the Atlantic in three 
months’ time, 


In an article which recently appeared in the Journal 
of the Franklin Institute, the author, Mr. C. D. Gray, gives the 
a figures as the calorific values of different gases expressed 
in British thermal units per cubic foot :—Natural gas, 1034 ; coal 
gas, 706; water gas, carburetted, 651 ; water gas, uncarburetted, 
319 ; producer gas, 143 ; blast-furnace gas, 102. 


Durine last month Scotch shipbuilders launched 
28 vessels, of about 47,210 tons gross, as compared with 14 vessels 
of 22,811 tons gross in January, and 18 vessels of 61,600 tons in 
February last year. For the two months the total is 42 vessels, of 
70,021 tons gross, against 75,570 tons gross in the corresponding 
period of last year, and 60,720 tons gross in 1900. 


Accorpiné to the annual report of the Chief of 
Ordnance, United States Army, the penetration of rifle bullets into 
sand and loam at 50ft. doesnot exceed 6in. ; at 500 yards, 1 -35in.; and 
at 1000 yards, 16-5in. At the short range of 50ft. the velocity is 
so high that before the displacement of the sand by the bullet the 
latter is completely destroyed ; the lead is fused and the steel casing 
torn into ribbons, 


Wits less than 25 per cent. of zine, the strength and 
hardness of aluminium-zine alloys decrease rapidly, and when the 
amount of zine is 15 per cent. or less, the alloy can be forged, 
rolled, ordrawn. Castings made from the alloy with 15 per cent. 
of zinc showed an elastic limit of 16,000lb. per square inch ; 
tensile strength, 22,330 lb.; elongation in 2in., 6 per cent.; and 
reduction of area, 164 per cent. 


ENGuIsH shipbuilders in February put into the water 
23 vessels aggregating about 74,182 tons gross, against 11 vessels 
of 22,443 tons gross in January, and 33 vessels of 110,650 tons in 
February last year. The total launched in the United Kingdom 
in the two months has been 77 vessels, aggregating 173,236 tons 
gross, which compares with 58 vessels of 185,270 tons gross in the 
bee: two months of 1901, and 66 vessels of 127,446 tons gross in 
1900. 


Tue German Government have been conducting some 
experiments with wireless telegraphy at Kiel. Two systems have 
been tested, one the invention of Professors Slaby and Arco, and 
the other the Braun system. The former is the property of the 
Allgemeine Electricitats Gesellschaft, and the latter has been 
acquired by Siemens and Halske. It will depend on the result of 
these experiments which of the two firms will get the order for the 
erection of stations for wireless telegraphy along the German 
coast. 


A LARGE number of tests of American coal show a 
calorific value of 14,450 British thermal units for anthracite, and 
14,470 for bituminous coal per lb. Heavy Pennsylvania petroleum 
gives on the average 20, British ,thermal units per lb.; light, 
18,000, and Ohio and West Virginia oils give 18,500 per lb. 
Results of 192 boiler tests are given, showing an average evapo- 
rative power for all kinds of coal of 10-81b. of water per lb. of coal 
for water-tube boilers, and 10-4 for tubular boilers, the steam 
temperature being 212 deg. Fah. 


A company has just been formed at Milan for the 
electrolytic manufacture of caustic soda and calcium chloride. 
These two products have up to the present been imported into 
Italy. The works of the new company will be situated at Varallo, 
where some 600 horse-power will be obtained from the river Sesia. 
The company expects with 350 working days of 24 hours to 
produce some 2359 tons of calcium chloride solution, and 2880 tons 
of caustic soda solution. This will require about 1806 tons of 
sodium chloride and 1216 tons of quicklime. 


ALLoys containing 1 to 9 parts of zinc to 1 part of 
aluminium, with specific gravities ranging from 4 to 6, do not 
ae to possess any specially valuable mechanical properties. 

he alloy containing 2 parts of aluminium to 1 of zinc is, accord- 
ing to W. F. Durand, equal to cast iron in strength, melts at 
about 425 deg. Cent., does not readily oxidise, and resists corrosion 
well, There is no difficulty in preparing this alloy, castings having 
a tensile strength of 40,000 1b. per square inch. The alloy closely 
resembles in its properties a high ps steel. Its specific gravity 
is 3-8. 

For the special lighting in the neighbourhood of the 
Town Hall and Council House, Birmingham, the substitution of 
Kern incandescent burners, consuming 4ft. of gas per hour, for the 
original 10ft. per hour Bray flat-flames, has resulted in a saving of 
about 45 per cent. in the gas consumption, or, in round figures, 
3,000,000 cubic feet per annum, for an expenditure for mantles 
and extra attendance of less than £100 per annum. At the same 
time, the amount of light has been greatly increased ; 388 burners, 
each yielding a light of from 90 to 100 candles, taking the place of 
285 burners, each giving a light of about 30 candles, 


AccorpinG to statistics just published by Lloyd’s 
Register, the total addition of steam tonnnage to the register of 
the United Kingdom during 1901 was 1,173,390 tons gross, and of 
sailing tonnage, 45,203 tons gross, or in all, 1,218,593 tons gross. 
About 94-6 per cent. of the tonnage added to the register consists 
of new vessels,-practically all built in the United Kingdom. The 
gross deduction of steam tonnage jfrom the register amounts to 
488,429 tons, and of sailing tonnage, to 159,119 tons, or in all to 
647,548 tons. About 32 per cent. of the steam tonnage, and 53 per 
cent. of the sailing tonnage included in these figures, have been 
removed on account of loss, breaking up, dismantling, &c. 


An interesting comparison is afforded by the capital 
employed in the gas and electric lighting industries of the United 
Kingdom. The latter, at the end of 1900-1, had a capital of 
£27,934,239, compared with £102,924,220, or, deducting what has 
been added by conversion of stocks, £86,148,000 for gas lighting. 
At 34 watts per hour for 1 candle, the electric light output was 
equal to 56,046 million candle-hours; while the gas output, 
calculated on a yield of 15 candles per foot by incandescent 
burners used under ordinary pressures, was equal to 2,106,277 
million candle-hours. Mr. Hunt points out that electric lighting 
has thus a capital equal to 32-42 per cent. of that for gas lighting, 
with an output of only 2-66 per cent., which means that for every 
£1 invested in gas lighting, upwards of £12 arerequired for electric 
lighting to produce an equivalent of candle-power, 





MISCELLANEA. 


To-morrow (Saturday) the King and Queen will pay a 
visit to the Royal Naval Engineering College at Devonport. 


Tue death has occurred at Broomieknowe, Dalkeith, of 
Mr. James Purves, for many years general manager of the Pitts- 
burg Steel Works. He was a native of the North of Scotland. 


Tue Automobile Club hope to organise at least three 
speed trials on private roads during the coming season, as well as 
two hill-climbing trials. There will be speed trials at Cromer, at 
Easter. 

THE picturesque old wooden bridge which connects 
the two up-river villages of Pangbourne and Whitchurch is being 
demolished, having been condemned as dangerous, An iron 
bridge will replace it. 

THE contract for the North-Eastern Railway's high- 
level railway bridge across the Tyne to connect Gateshead with 
Newcastle has been placed with the Cleveland Bridge and Engi- 
neering Company, of Dazlington. 


On the occasion of the royal ceremony at the Avon- 
mouth Dock, Bristol, the Dock Committee presented a very 
handsome silver model of Ruston and Proctor’s steam aavvy started 
by the Prince of Wales to H.R.H. as a memento of the occasion, 


One of the greatest changes in prospect in Egypt is the 
abolition of import duties at Port Said, which is to become a 
free port. A new harbour is to be constructed, and a direct 
line of railway built between Port Said and Cairo, 


THE Sub-committee of the Senate Committee on 
Interoceanic Canals has agreed to recommend to the full Com- 
mittee that the legal complications surrounding the Panama 
Company’s offer are such that the United States should not 
accept it. 

At the speed trials which the Automobile Club proposes 
to hold at Bexhill, at Whitsuntide, if the speed road is completed 
by then, and at Welbeck, in August, endeavours will be made to 
induce French motor-racing men from the Continent to bring 
over their cars. 


Durine the month of January, 1202 vessels measuring 
218,750 register tons net used the North Sea and Baltic Canal, 
against 995 ships and 182,145 tons in January, 1901. The canal 
dues collected—after deducting of the Elbe pilotage money— 
amounted to 112,313 marks, against 92,108 marks, 


Tue Manchester Corporation have just decided to 
proceed with a second pipe line from Thirlmere to Manchester. It 
will consist of 44in. pipes, and be sufficient toconvey 12,000,000 gallons 
daily. The southern portion, about 30 miles, from Manchester to 
the neighbourhood of Preston, is to be put in hand first, 


THE entire illuminations in connection with the fétes 
to celebrate the centenary of Victor Hugo were entrusted by the 
City Council of Paris to the French representatives of the Electric 
Lighting Boards, Limited, of London. These illuminations were 
on a very extensive scale, and were particularly remarkable at the 
in des Vosges, Place Victor Hugo, and the Place de I’ Hitel-de- 

ille. 

AccorpInG to the first annual report of the United 
States Steel Corporation, recently published, the changes in method 
which have been initiated have already borne fruit to an astonish- 
ing degree, and promise for the future really astonishing results. 
The economies in manufacturing in a thoroughly well organised 
consolidation are tantamount to practically a revolution in costs of 
production, 


Ir is reported that the directors of the Cunard Com. 
pany have decided to build two new steamers for their Atlantic 
passenger trade, which will eclipse in size anything afloat. Accord- 
ing to the information to hand, these vessels will be over 700ft. long, 
and, with engines of 48,000 horse-power, will have a speed of 
25 knots. This is a great advance on anything hitherto attempted 
in the British mercantile marine. 


Aw inquiry into a scheme for the provision of electric 
light in the borough of Newcastle-under-Lyne was held at the 
Town Hall, Newcastle, on Tuesday, by Mr. A. A. G. Malet, 
M. Inst. C.E., on behalf of the Local Government Board. The 
Corporation, who are the owners of the gasworks, applied for 
sanction to borrow £8615 for the erection of electricity works on 
land in their own possession adjoining the gasworks. There was 
no opposition to the scheme. 


THE annual account just issued by the Treasury deal- 
ing with the telegraph service to March 31st, 1901, shows that 
during the year ended on that date the balance of expenditure 
over receipts was the largest on record, the total receipts being 
£3,459,352 and the total expenditure £3,796,993 ; the excess of 
expenditure being thus £337,641. During the thirty-two years 
that have elapsed since the telegraphs were taken over by the 
State the loss on working has been £2,170,008. 


THE water-meter system for Chicago is advocated by 
Mr. John Ericsson, the city engineer, as the best means of checking 
the enormous proportion of waste. Ina statement submitted by him 
tothe Commissioner of Public Works, he asserts that 75 to85 per cent. 
of the total supply is due to waste and leaks. The average daily 
supply of water increased from 152,000,000 gallons in 1890 to 
325000,000 in 1900, and to 340,000,000 in 1901. The per capita 
consumption for 1890 and 1900 is given by Mr. Ericsson as 126 and 
161 gallons respectively, 


THE opponents to the reduction of the candle-power of 
the gas supplied by the South Metropolitan Gas Company from 
16 to 14 candles, contended that if the illuminating power were 
reduced by a candle, the consumer would have to burn from 15 to 
18 per cent. more gas to get the same light as before. The com- 
pany had reduced the illuminating power of the gas nominally to 
14 candle-power, but actually only from 16} to 15} candles, so that 
for the last six months the consumers had had gas of 1 candle- 
power lower than previously ; but, according to Mr. George Livesey, 
there has been no appreciable increase in the output as the result 
of the reduction of the standard illuminating power. 


Tue largest merchant ship afloat is British, the White 
Star Celtic, and of the eight largest vessels four belong to Great 
Britain, two being White Star and two Cunard steamers. Of these 
eight vessels, varying from 14,000 to 20,900 odd tons, our fastest, the 
Oceanic, of 21 knots, only comes fifth, four German steamers 
having a speed of from 224 to 234 knots. But of the 22 vessels 
which can make 20 knots and over Great Britain has nine— 
including the Isis and Osiris, the P. and O. swift steamers which 
run between Brindisi and Port Said—while of steamers capable 
of making 16 knots and over we have just upon half, and of the 
1295 vessels which can run at 12 knots and over we have a moiety 
and something over, 

Tue large set of engines that has been built to the 
order of the Admiralty by Hawthorn, Leslie and Co., for H.M. first- 
class cruiser Lancaster, is now completed. The machinery consists 
of two sets of inverted direct-acting twin-screw engines, four cylin- 
ders, triple-expansion, approximately balanced on the Yarrow, 
Schlick, and Tweedy principle, and to develop an aggregate of 
22,000 indicated horse-power for both sets. The cylinders diameters 
are 37in.; intermediate-pressure, 60in. ; forward low-pressure, 69in. ; 
and aft low-pressure, 69in.; with a common stroke of 42in. The 
revolutions number 140 per minute. Steam will be supplied by 
thirty-one Belleville boilers of the economiser type, constructed by 
the engine builders, to carry a steam pressure of 3001b, per square 
inch, reduced to 250 1b. per square inch at the engines, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna 1. 
CHINA.— KELLY AND WALSH, Limirep, Shanghai and Hong Kong. 
FRANCE. BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY. AsHEr AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A, TWEITMEYER, Leipair. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
|TALY.—LogscHER AND Co., 307, Corso, Rome ; Bocca Frerzs, Turin, 
JAPAN.—KELLY AND Wa su, Limitep, Yokohama. 

Z. P. MaRuYA AND Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

8. AFRICA.—GORDON AND Gorcn, Long-street, Capetown, 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Jura AnD Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON anpb Gorton, Melbourne, Sydney, and Brisbane. 

R. A. Toompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 48, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 

Duane-atreet, New York ; Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kgty anp Watsu, LimitEp, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo, 
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SUBSCRIPTIONS. 


Tar ExornkeR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Cora Reapine Cases, to hold six issues, 2s, 6d. each, post free 2s, 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THe Encineer weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Copres. Tuick Paper Copts. 


Half-yearly £0 188. Od. | Half-yearly Os. 3d. 

Yearly £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


wy The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch, 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but tereren A cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the | 
edition, ALTERATIONS to standing advertisements should | 
arrive not later than Ten o’clock on Wednesday morning in | 
each week. | 

letters relating to Advertisements and the Publishing rtment of the | 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tux ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER’S NOTICES. 


*,* THE JAPANESE LINE-OF-BATTLE SHIP HaTSUSE.—Our tiro-page 
supplement of the above may be had, printed on Japanese vellum | 
paper, upon a roller, price 1s., by post 1s, ld. | 


_ 


*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
a can be sanailied by obtaining the paper direct from 
this office, 
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| Milton.—Friday, March l4th, at 7 p.m. 


| 8p.m., at the Westminster Palace Hotel. 


TO CORRESPONDENTS. 


42 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4a All letters intended for insertion in Tux ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

427 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. M. L. (Hitchin).—See answer to another correspondent in the present 
issue. 

Cc. 8. D.—See the Naval 
Fighting Ships.” 

H. B. M. (Surbiton).—Try the Dorset Iron Foundry Company, Limited, 
West Key-road, Poole. 

G. ©. R.—Your best course will be to write to Chapman and Hall and 
ask them for their list of American books. We doubt if there is any 
single book dealing with all the railways. 

J. M. (Mansfield).—You will find all the information you require in 

‘*Engineering Construction in Iron, Steel, and Timber,” by William 

Henry Warren (Longmans, Green and Co.). 

W. W. (Brixton).—A point in the rim of a rolling wheel describes a 

cycloid. The velocity in space of the highest point is twice that of 

the centre of the wheel. See THz ENGINEER, page 206, last issue, 
middle column. 

J. L.. (Sunderland).—The word piston is derived from the Spanish word 
pisar or pistar, coming from the Latin pinso, to press or push. We 
have undoubtedly got the word from France originally, probably from 
the writings of Papin. 

J, W. 8. (Belfast).—Prof. Perry is connected with the Royal College of 
Science, South Kensington. A list of his publications was given in 
our ‘ Answers to Correspondents " in our issue of February 14th under 
the letters ‘“‘ A. 8. M.” 

Roman.—Several devices of the kind have been designed. Some have 
been tried. The drivers know quite well when they are exceeding 
the limit of speed, and they would almost certainly contrive to tamper 
with any instrument which would “give them away” if they were 
stopped by the authorities. 

R. 8. (Leeds).—There is no simple satisfactory means of testing oils for 
use at high temperatures. See the discussion at present proceeding in 
our correspondence columns. <A gas engine always uses a great deal 
of cylinder oil. Write to the makers and ask them how much should 
be required and what oi] they recommend. 

REsERVOIR.—The surface of any water partakes of the general curvature 
of the earth and is, moreover, subject to humping due to the moon, 
&e. The amount is practically inappreciable in small lakes and 
reservoirs, but is quite visible in the ocean. Note how a ship dis- 
appears hull first when it dips behind the horizon at sea. The curva- 
ture amounts to a rise of approximately Sin. in the mile. 


INQUIRIES. 


MOTOR LORRY BOILER. 

Sir,—Can you give me the names of a few makers of small cylindrical 
vertical boilers such as are used on self-propelled lorries ’ 

March 5th. N. 





Annual and F. T. Jane’s “ All the World’s 


m 


AND M. 


COST OF BLAST FURNACE PLANT. 
Srr,—I should feel very much obliged if a reader could give me any 
information as to the cost of blast furnace plant, say, for the production 
of 200 tons of pig per week. 


Liverpool, March 4th. Pic Iron. 








MEETINGS NEXT WEEK. 


Tue [NstrruTe oF SANITARY ENGINEERS,—Thursday, March 13th, 
5 p.m. General meeting. 

LiveRPooL ENGINEERING Society.—Wednesday, March 12th, at 8 p.m. 
Paper, ‘‘ Water Supplies for Small Communities,” by Mr. James N. 
Nicholson. 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Monday, March 10th. Paper, ‘‘ Electrical Power Supply on the North- 
East Coast,” by Mr. C. 8, Vesey-Brown. 

THE INSTITUTE OF MARINE ENGINEERS.—Monday, March 10th, at 8 p.m. 
Lecture (Part II.) on ‘‘ Microscopic Structure of Metals,” by Mr. J.’T. 
Annual meeting. 

Tae InstTITUTION oF JuNIOR ENGINEERS.—Friday, March 14th, at 
Paper, “‘The Uses of Engi- 
neering Models,” by Mr. Percival Marshall.—Saturday, March 15th, Con- 
versazione at the Westminster Palace Hotel. Reception at 7 p.m. 
GLascow SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 


at 


| Tuesday, March llth, at 8 p.m., at the Institution of Engineers and 


Shipbuilders in Scotland, 207, Bath-street, Glasgow. Paper, ‘‘ Note on 
a New Electro-magnet for use in Magneto-optic Work,” by Prof. A. Gray, 
Member. 

Tae Institution oF Civit EnGingers.—Tuesday, March 11th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘‘ Electrical Traction 
on Railways,” by W. M. Mordey and Bernard M. Jenkin, M. Inst. C.E. 
—Friday, March l4th, at 8 p.m. Students’ meeting. Paper, ‘‘The Use 
of Long Steel Wires in Surveying,” by H. J. Deane, Stud. Inst. C.E. 

THE InsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 13th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Papers, ‘‘ Electric Shock and Legislation thereon,” 
by Major-General C. E. Webber, C.B., R.E., Past-president ; ‘‘ Electric 
Shocks,” by F. B. Aspinall, Member ; ‘‘ Electric Shocks at 500 Volts,” by 
A. P. Trotter, Member. Adjourned discussion. 

Socrrty or Arts.—Monday, March 10th, at 8 p.m. Cantor Lectures. 
Second Lecture on ‘‘ Photography Applied to Illustration and Printing,” 
by J. D. Geddes, F.R.P.S.—Wednesday, March 12th, at 8 p.m. Ordinary 
meeting. Paper, ‘The Utility of Alkaline Phosphatic Manure,” by 
John Hughes, F.I.C.—-Thursday, March 13th, at 4.30 p.m. Indian 
Section. Paper, ‘‘The Indian Famine of 1899, and the Measures Taken 
to Meet it,” by Thomas William Holderness, C.S.I. 

Roya InstirutTion oF GREAT Britatn.—Friday, March 14th, at 9 p.m. 
Discourse on ‘“‘ Magnetism in Transitu,” by Prof. Silvanus P. Thompson. 
—Afternoon Lectures at 3 p.m.: Tuesday, March llth, “Recent Re- 
searches on Protective Resemblance, Warning Colours, and Mimicry in 
Insects,” by Prof. E. B. Poulton ; Thursday, March 13th, “ Caricature in 
and out of Parliament,” by Mr. E. T. Reed; Saturday, March 15th, 
‘Some Electrical Developments,” by the Right Hon. Lord Rayleigh. 
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THE FRENCH NAVY. 


THE French Naval Estimates for 1902 have been 
voted witl scarcely any discussion, and none at all 
upon the programme of the Government and the 
manner of putting it into execution. There was a 
desultory debate on a few minor questions, such as 
salaries in the arsenals and the placing of the 
Maritime Prefects under the direct control of the 
Minister of Marine, and the 300,000,000f. were 
then practically voted en bloc by a very thinly 
attended Chamber. The exigencies of the forth- 


| coming general election may have had something to 


do with the haste of the Government to get the 





Budget through, and avoid, as far as possible, any 
inconvenient and awkward discussion ; but in view 
of the severe strictures on the naval organisation in 
the report of M. Lockroy, the “reporter” on the 
Estimates, it might have been expected that the 
voting of such a huge sum for national defence 
would have aroused the critical instincts of deputies 
who feel that it is their duty to see that the money 
is properly spent. As a matter of fact, all of M. 
Lockroy’s proposals were adopted, with such 
unanimity, indeed, that neither M. Lockroy nor M. 
de Lanessan were called upon to speak. The 
Minister accepted the reporter’s conclusions except 
upon one point, and the reporter waived this point 
for the sake of carrying through the Estimates 
without discussion. On previous occasions the 
burden of M. Lockroy’s strictures has been the 
necessity of increasing the number of cruisers and 
submarine and submersible vessels ; and it is largely 
due to his efforts that the programme of the marine 
has been considerably modified in this sense, 
though he has still been unable to suppress new 
expenditure upon battleships, which are advocated 
by the present Minister of the Marine as well as by the 
Commission of the Marine and the naval members 
of the Chamber, who think that it would be a 
disastrous mistake to abandon the construction of 
battleships which constitute the principal line of 
defence. 

Having exhausted the controversy on the respective 
merits of cruisers and battleships, M. Lockroy has 
now attacked the Budget Estimates from the point of 
view of economy, and has endeavoured to show that 
a huge amount of public funds is wasted in general 
expenses when a good deal of it might be devoted 
to the building and arming of ships. He has 
analysed the statistics in several different ways, and 
has arrived on each occasion at different results ; 
but he admits that these are merely approximate 
figures, and are merely intended to show that the 
percentage of general expenses is higher than in 
any other marine. In one of his conclusions he 
states that the “ general expenses and accessories ”’ 
represent 33-12 per cent. of the total naval budget, 
as compared with 26:05 per cent. in Italy, 21-48 in 
England, and 13°62 in Germany, though this last 
result must be attributed to the fact that, as the 
German marine is of quite recent creation, tke 
expenses for maintenance are necessarily much 
lower than they are elsewhere. Basing his con- 
clusions on other data, he finds in one case that the 
general expenses range between 34 and 36 per cent., 
and in another he arrives at the following figures :— 
General expenses, 25 per cent. ; armament, 23-2 per 
cent. ; naval constructions, 35°7 per cent. ; artillery, 
9-7 per cent.; and hydraulic works, such as im- 
provements to ports, dc., 57 per cent. The 
discrepancy in these figures is probably due to the 
fact that it is difficult to say precisely what are 
general expenses. Nevertheless, M. Lockroy takes 
the last results, and calls particular attention to the 
expenditure on armament, which is less than the 
general expenses, and he holds that any reform in 
the finances of the marine lies in reversing this 
state of things, so that while economy is carried out 
in the first case, a larger expenditure will be devoted 
to the military equipment of the ships. 

Another means adopted by M. Lockroy for arriy- 
ing at an estimate of the general expenses is to 
calculate the cost per ton of armament and the cost 
per ton of ship construction; and, though the 
deductions may be criticised, the figures given are 
nevertheless interesting, as showing that there exists 
a considerable difference in the cost of building and 
arming vessels at the various ports. In the State 
arsenals at Brest the cost per ton of construction is 
2016f., at Lorient 2101f., at Toulon 2463f., at Cher- 
bourg 2963f., and at Rochefort 4250f., including the 
general expenses; in the private shipyards the 
average is 1862f. The ton of armament at Brest 
costs 141f., while at Lorient it is 220f., and at 
Rochefort as much as 460f. M. Lockroy explains 
that this is largely due to the difference in the size 
of the vessels constructed and armed at the different 
ports. The smaller the vessel the higher is its cost 
per ton, and M. Lockroy repeats a palpable fact 
when he states that a fleet of small vessels costs 
the, country considerably more than a fleet of big 
ships of approximately the same aggregate displace- 
ment. He urges that the creation of a light fleet 
has not been undertaken for economical reasons, 
but on account of military necessities. At the 
moment, however, that M. Lockroy agitated for his 
submarines and submersibles and swift cruisers, 
there was certainly quite as much prominence given 
to the question of economy as to their fighting 
value ; and one of the strongest arguments in favour 
of submarines was that a large number of them 
could be built for the amount that would have to be 
devoted to the construction of a battleship. Appa- 
rently M. Lockroy’s ideas have undergone a change 
on this, as on many other matters. He confesses that 
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a fleet of light vessels is not economical—it means, 
indeed, an additional burden to the country; and so 


convinced is he of this state of things, that the thirteen | 


submarines which were to have been constructed 
this year at Toulon are not to be put on the stocks. 
We do not infer, however, that M. Lockroy has lost 
faith in the efficiency and value of submarines, and 
the explanation he gives of the temporary suspen- 
sion of the programme is that the vessels were to be 
of a new type that has not even yet been experi- 
mented with, andit is therefore preferable to post- 
pone their construction ; but apart from any ques- 
tion as to the military value of submarines, there is 
no doubt that another reason for the decision to 
suspend the construction of new ones this year is 
the necessity for keeping down expenses on the eve 
of the general election, especially when the Budget 
shows such a huge deficit. If M. Lockroy has con- 
sented to sacrifice his new submarines this year, the 
Minister of the Marine has found it necessary to 
hold over the three battleships that were to have 
been put on the stocks. He is the more ready to do 
this as the battleships already under construction 
are somewhat backward, and the funds voted under 
the last Budget are not yet exhausted, so that the 
arsenals will still be busy alike on battleships 
and submarines. The new vessels are being held 
over until the next Estimates come before the 
Chamber of Deputies, when the Government will 
perhaps not find it so necessary to economise for 
electoral purposes as it is doing at present; but, 
nevertheless, the French think that with an expendi- 
ture of 300,000,000f. there ought to be some 
provision for the putting of new ships on the stocks, 
and the suspension of the programme is not without 
causing some uneasiness among the public, who fear 
that the money is not being turned to the best 
account for the purpose of naval defence. 


CONDENSERS IN WARSHIPS. 


Ir is well known that the surface condensers in 
the Royal Navy give a great deal of trouble. Their 
failures do not receive the consideration they deserve, 
perhaps because public attention is concentrated 
on boilers. It is held that the breakdc-wn of the 
mechanism by which steam is produced is much 
more serious than the giving out of that by which 
it is destroyed. This is partly due to the circum- 
stance that the cracking of a condenser tube does 
not endanger life, while the splitting of a boiler tube 
may mean a dreadful catastrophe. The repair of a 
condenser, again, is much more easily effected, and 
in less time, and at less cost, than the mending of a 
boiler. But, for all this, the repeated breaking down 
of condensers is a very serious matter. We have 
often directed attention to this subject, and we 
have endeavoured to obtain information about it, 
with results which are to some extent startling, and 
calculated to modify opinions long held to be founded 
on facts. We have not succeeded, we may say at 
once, in obtaining any definite information con- 
cerning what goes on in our own Navy. There 
may be reasons for reticence. Concerning con- 
dense2rs in the United States Navy, however, the 
case is different, and what we have learned may, 
we have every reason to believe, very well represent 
what takes place in our own ships of war. 

Copper may be said to have enjoyed the reputa- 
tion of being akin to precious metals. It does not 
corrode like iron or steel. It is fairly flexible, duc- 
tile, and in verious ways an excellent engineering 
material. Not until within comparatively recent 
years have doubts been thrown on it. These were 
created by certain steam pipe fractures which 
occurred soon after high pressures were adopted at 
sea. While pressures did not exceed 40 lb. or so 
there was no trouble; as soon as they got to 160 lb. 
steam pipes began to lose their reputation. Various 
inquiries were carried out. 
that it was not the higher pressure alone that was 
in fault. The diameters of the pipes admitted of 
being reduced as the pressure augmented. The 
principal fact which came into prominence was that 
copper is much reduced in strength by being heated. 
But this was not all. There is good reason to 
believe that copper is a highly unstable metal. It 
is known that all metals are liable to molecular 
change, and that they depend for their resisting 
power very largely, and in some way not at all well 
understood, on their temperature. Thus, for 
example, a small rod of tough soft steel, which may 
be tied at the ordinary temperature of a room into a 
knot, will, if chilled in liquid air, fly into a dozen 
pieces if struck with a fitter’s hammer. Copper, if 
heated and cooled repeatedly, appears to undergo a 
distinct molecular change. Now, hitherto, it has 
been supposed that this change only took place at 
high temperatures. It has been known, indeed, 
for some time that the copper winding used in 
clectro-magnets and dynamos undergoes deteriora- 


It was early learned | 


electric current, which operates in a way not under- 

| stood, and the facts have not been regarded as of any 
| significance for engineers. The range of tempera- 
ture in wire of the kind being too small, it is 
asserted, to be influential, the change is attributed 
to electricity alone. It will be seen, however, from 
what follows, that this may be a mistaken view, and 
that even at quite low temperatures a ruinous mole- 
cular change may take place in copper, and in 
certain of the alloys of which it forms the main 
constituent. 

In the United States navy much trouble has been 
experienced from the failure of the Muntz metal 
condenser tubes; and it is held at the Washington 
navy yard that the trouble is mainly dué to making 
the condensers too small for their work. The most 
noteworthy defect of several, which we shall notice 
further on, is that the tubes disintegrate and lose 
strength a short time after they have been put to 
work. Whether this is or is not due to the breaking 
up of the alloy we cannot say. They become so 
brittle that they may be broken up into small frag- 
ments with the greatest ease. It is held that this 
result is due to the tubes being called upon to 
transmit too much heat—that, in short, the passage 
of successive waves of heat as the exhaust ports 
open and close works a molecular change. For- 
merly twice to two and one-half times as much 
cooling surface was allowed for a given power as is 
now available, and there was no trouble. There is 
practically no trouble now with condensers in the 
mercantile marine. How or why the transmission 
of heat should operate to this end is not stated. 
There is, however, another causes of disintegration at 
work ; the tubes used are very long, and the dia- 
meter small. Tubes Zin. in diameter and only 18 
or 20 gauge thick are quite common. When the 
steam rushes into the condenser in rhythmical beats, 
it apparently sets the tubes vibrating, and this may 
go far to explain the brittleness which undoubtedly 
is manifested by the tubes, and that to a very 
remarkable extent after they have been some time 
in use. Furthermore, it is the fixed opinion of com- 
petent authorities at the other side of the Atlantic 
that simply drawing a 16-gauge tube two gauges 
thinner, or down to 18 gauge, notwithstanding the 
annealing, ‘takes the life out of the metal ’’—that, 
in fact, the thin tube cannot be equal in quality to 
the tube which is thicker. These facts and opinions 
deserve careful consideration from metallurgists at 
this side of the Atlantic. 

Turning, now, to the other causes of failure, to 
which we have referred above, we find that when 
corrosion takes place it always occurs on the 
sea-water side of the tube; the steam side remains 
unaffected. The tubes most likely to fail are those 
near the top of the condenser, which receive the 
first blow of the exhausting steam. These tubes 
fail either because of the destructive molecular 
charge which we have named, or from pitting, or 
because they split. Again, the tubes are all packed 
with tape and screwed glands, and with thin tubes 
—Nos. 18 or 20—it is very difficult to keep the ends 
tight. The tubes, it seems, will not stand up to the 
pressure of the packing in the tube plates, and 
leak. 

It must be understood that what we have here 
stated represents facts, and the deductions of trained 
engineers from those facts. The remedy is simply 
to use much larger condensers, with more tube sur- 
face, and more widely-spaced tubes, the metal of the 
tubes to be thicker—in a word, condensers more 
like those in the mercantile marine. The rage for 
keeping down the size and weight of machinery in 
fighting ships seems likely to be followed by a re- 
action in favour of more generous treatment. It is, 
at all events, certain that the present policy of 
cutting down everything seriously imperils the 
efficiency of warships. A few tons more in the 
engine-room would make no perceptible difference 
in displacement; but it would make all the difference 
in the world in the efficiency of the ship as a fighting 
unit. 





HIGH-SPEED CENTRIFUGAL PUMPS AND FANS, 


WE commence on another page a summary of a 
paper on centrifugal pumps and fans driven by steam 
turbines and electromotors for high pressures by 
M. A. Rateau, formerly professor at the Ecole 
des Mines St. Etienne. In this paper fans and 
pumps are described running at speeds up to 
| 20,000 revolutions per minute, the former producing 
| gauges up to 228in. of water, and the latter lifting 
'water to a height of nearly 1000ft., results hitherto 
/unattained, and which will probably enable the 
| machines to be applied where reciprocating engines 
have hitherto been used of necessity. M. Rateau 
although not well known in this country, is 
regarded on the Continent as the authority on the 
| theory and design of fans, and his ventilators, both 





tion, This has been attributed to the action of the | centrifugal and axial, are much used in France, 


—— 
Germany, Belgium, and Austria. The former are 
principally applied to the ventilation of mines, ang 
of these there are over 200, many of them requirin 
engines of several hundred horse-power, while 
in all fully 25,000 horse-power is in use ; and of the 
latter, which are principally designed for high 
volumetric efficiencies and low water gauges suitable 
for the ventilation of ships, theatres, and publig 
buildings, there are now over 700 in use. 

In studying the fan M. Rateau’s mind was natur. 
ally turned to the centrifugal pump, many of which 
have been constructed according to his designs {oy 
small and large quantities of water and high and 
low lifts. To the scientific mind there can he few 
things more interesting, in a way, than the study of 
inventions which are intended to improve the effig). 
encies of fans and pumps, especially the former: 
and it is refreshing to find an engineer who, jn 
designing a machine, first forms an accurate theory 
of the subject, and perfects his work by systematic 
experiments which enable him to refine and confirm 
his theory, and also to decide upon certain points, 
such as the numbers of vanes that give the best 
manometric or mechanical efficiency, or to deter. 
mine coefficients of contraction, velocity, and resist. 
ance which theory is unable to fix. In all rotating 
machines in which a fluid is present, either to do 
work or have work done upon it, a certain amount 
of tangential velocity must be given to the fluid, 
and this, to obtain a high efficiency, must after. 
wards be reduced to a minimum. To do this jn 
his fans and pumps M. Rateau uses a spiral, not 
a cylindrical diffuser, as is usual, and a volute, 
both of which give higher efficiencies than the 
ordinary forms. A full description of this fan may 
be found in “Considerations sur les Turbo- 
Machines,” extrait du Bulletin de la Société de 
U Industrie Minerale, 1892. 

In studying the steam turbine, Professor Rateau 
very wisely commenced with experiments upon the 
velocity and quantity of flow of steam from orifices, 
confirming by careful work the laws of thermody- 
namics in this direction, upon whose accuracy some 
doubt had been previously thrown by careless 
experimenters, who probably had been using wet 
steam. He then tested the effect of various forms 
of nozzles, both convergent and convergent-diver- 
gent, upon a Pelton wheel bucket, the pressure upon 
which was measured, and having satisfied himself 
as to the best form, proceeded to design and con- 
struct a steam Pelton wheel capable of running at 
20,000 revolutions per minute, and made of special 
steel capable of resisting this high velocity, 
With this he has been enabled to obtain the 
remarkable results given in the paper already 
referred to; but as this class of steam turbine, 
owing to its high speed, is not adapted to many 
purposes where moderate velocities are necessary, 
he has also designed a turbine with many wheels, 
through which the steam flows in succession, which 
belongs to the Parsons class, just as the Pelton 
wheel belongs to the De Laval class. Several of 
these, of which descriptions and experiments will 
be probably shortly forthcoming, are already at 
work, developing over 10,000 horse-power, one of 
them giving nearly 2000; this last, which has 
lately been tested, has given excellent results. 


———- +09 


THE ENGINEERING STANDARDS COMMITTEE. 


THERE can be no reason to fear that the Engineering 
Standards Committee will move with halting steps. 
Progress is certainly being made. We have already told 
our readers that as a result of the Calcutta Conference, to 
say nothing of other considerations, the Committee would 
ascertain the feeling of locomotive superintendents and 
locomotive engine builders in this country. Accordingly 
the Committee sat on Tuesday last at the Institution of 
Civil Engineers, Great George-street, to hear evidence on 
the question of the standardisation of locomotives and 
the specifications for the materials used in their construc- 
tion. The Conference was attended by many of the 
leading consulting engineers, locomotive superintendents, 
and locomotive manufacturers, and by representatives of 
the Indian and Colonial Governments. The questions 
under consideration were as follows :—(1) Isit desirable to 
proceed with the standardisation of locomotives ? (2) If so, 
should this be a question of general design or only of com- 
ponent parts? (8) How far would itbe of practical value to 
have standard specifications defining the quality of the 
material used in locomotive construction? The evidence 
was unanimously in favour of the standardisation of 
locomotives. It was felt that while the standardisation 
of tests and of component parts presented no practical 
difficulty, that of general design would be more difficult 
to carry out. Though such standardisation of general 
design would probably not materially benefit the English 
railways, it would, on the other hand, be of enormous 
importance to those of India and the Colonies by 
reducing the number of different types in service. The 
whole question of standardisation, and, in particular, that 
of standard specifications and tests of materials used in 
locomotive construction, was felt to be of pressing 
necessity, as a large saving in cost and time required for 





construction could thereby be effected. No doubt early 
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tion will be taken to give effect to the policy thus 


ac 
sketched out. 


THE LONDON WATER BILL. 

Arrer a debate extending over two evenings, the 
London Water Bill was read a second time on Monday 
jast. An amendment had been proposed which sought, 
while welcoming the principle of purchase and the 
creation of a special Court of Arbitration, to establish that 
the proposed Water Board was “ unsatisfactory, unwork- 
able, and repugnant to the principles of municipal 
sovernment.” A debate not without considerable interest 
followed. The Bill was criticised from all its aspects ; but 
it was noticeable that, as one member remarked, “ the 
efforts of the critics had been mutually destructive.” It 
js notour purpose to go into the various arguments made 
for and against this Bill. - It would serve no good end to 
do so. Suftice it to say, therefore, that the amendment 
was negatived by a majority of eighty-six, and that the 
closure having been voted, the second reading was pro- 
ceeded with without a division, Mr. Long thereupon 
moved that the Bill should be committed to a joint 
Committee of the Lords and Commons. This proposal 
met with some slight opposition, a number of members 
holding that the Bill should have been given to a Select 
Committee of the House of Commons. This view was, 
however, not upheld, and Mr. Long's proposal was 


adopted. 
LONDON COUNTY COUNCIL CONTRACTS. 


On another page we reprint from the official gazette the 
adjourned report of the Highways Committee on the 
purchase of rails for the reconstruction of existing tram- 
ways to suit them for electrical traction. This report was 
adopted on Tuesday last. The contract for the rails will 
consequently be received by P.and W. Maclellan, Limited, 
of Glasgow. The matter would be of no particular interest 
if it were not for the fact that a certain portion, at any 
rate, of the material is to be manufactured in Belgium. 
This fact has led to some discussion, less on the alleged 
lack of patriotism in allowing public funds to pass to a 
foreign country than on the implied disregard of the 
Council's own pet labour principles. If the work was to 
be done in this country the manufacturers would have 
been hemmed in by a number of annoying clauses in the 
contract; by purchasing the material from Belgium, 
P.and W. Maclellan, Limited, avoid these objectionable 
restrictions, for, although they will probably appear in 
the contract, it is evidently impossible to enforce them 
in Belgium. The Council's principles are obviously not 
intended for cosmopolitan application, and the Council 
are apparently not prepared to spend an additional eight 
or nine thousand pounds in support of them, that being 
the extra cost quoted by the contracting firm for rails 
made in an English factory. 








COMBINED DUST DESTRUCTOR AND 


ELECTRICITY WORKS. 


Tue burgh of Partick, which comprises a large industrial 
population, and a very extensive residential area for Glasgow 
citizens, which lies to the south-west of the city on the north 
bank of the Clyde, has hitherto been dependent for some of 
its larger municipal needs on the Glasgow Corporation. One 
of these has been the destruction of the refuse of the burgh, 
this hitherto being effected by Glasgow on a business under- 
standing. With the formal inauguration on the 19th inst. 
of a combined refuse destructor and an electric power and 
lighting station, Partick will in this respect, as in others, be 
independent of its great neighbour. 

The works in question, which were begun by the Town 
Council of Partick in November, 1900, are situated in 
Mauldslie-street, very near the centre of the burgh, and 
occupy a corner space facing the Partick West Station of the 
Lanarkshire and Dumbartonshire Railway. They have a 
frontage of 306ft. to Mauldslie-street and 310ft. to Hozier- 
street, and an area of about 8000 square yards. The 
destructor installation consists of six cells, each pair of 
which is associated with and serves as the heating 
furnaces for a water-tube boiler, the steam generated in 
which is utilised in the adjacent electric engine-house 
for producing current for lighting purposes. Besides 
these three boilers mentioned, there is a separate one 
which can be used for coal firing on exceptional occasions, 
such as on Sundays, when there will be no refuse to use 
as fuel, but when the electric light engines will have 
to be kept running as usual. All the other boilers have 
auxiliary furnaces for coal firing, for use in any exceptional 
circumstances that may arise. Two fans driven by inde- 
pendent silent engines supply forced blast to the boilers and 
cells, and there isa third fan as a stand-by. As an auxiliary, 
also, steam jet-blowers are provided for all the six cells. The 
refuse is carted up an inclined roadway and deposited on a 
large tipping platform, from which it is tipped on to the 
storage spaces and fed through doors into the cells. The 
clinker is withdrawn from the furnaces a little under the 
level of the street. About 50 tons of refuse per day will be 
dealt with; but this will keep only four of the six cells 
working, so that there will always be one ‘‘ unit ’’—of two 
cells and a_ boiler—in reserve. The two units can deal 
with more than 50 tons per day ifnecessary. The design and 
construction of the cells, boilers, flues, &c., are the work 
of Manlove, Alliott and Co., Limited, Nottingham. 

Adjoining the destructor house is the electric engine 
station, the plant in which consists of four steam dynamos, 
a balancer, and a booster for charging the batteries. The 
plant was all supplied by D. Bruce, Peebles and Co., Edin- 
burgh, the engines having been built by Belliss and Morcom, 
Birmingham. The switchboard was supplied by Mechan 
and Sons, Scotstoun; and the battery by the Tudor Accumu- 
lator Company, London. The total capacity of the plant is 
750 horse-power, capable of lighting 15,000 incandescent 
lamps of 8 candle-power each. The public street lighting 
extends all along the main east and west thoroughfare of 
Dumbarton-road, from the Glasgow boundary to that of 
Scotstoun, a distance of 2} miles, the number of lamps 
being forty-seven. The number of private lights at present 
applied for is about 7000, in addition to the public lamps. 





Besides, there are applications for current for power pur- 
poses aggregating 85 horse-power. It has not as yet been 
decided to extend street lighting in other directions than 
along Dumbarton-road, but in the department of private 
lighting mains have been laid in a large number of the cross 
thoroughfares and residential drives. The cables throughout 
are by the British Insulated Wire Company, and the street 
lamps are of the Brockie-Pell type. 

The total cost of the combined buildings and plant is about 
£65,000—£50,000 for the electric lighting works and £15,000 
for the destructor. The opening ceremony took place 
at six o’clock in the evening, when Mrs. Wood, wife of Pro- 
vost Wood, in the presence of a large company, amongst whom 
were the Lord Provost of Glasgow, Professor Gray, of Glas- 
gow University, Mr. E. Manville, London, &c., turned on the 
electric light both inside the works and on the streets. The 
Provost said they had now started the largest under- 
taking in the municipal career of the burgh. They had made 
no undue haste, for they got their Provisional Order nine 
years ago, and the result was that they had, he thought, one 
of the best installations now in existence. The company, after 
inspecting the destructor, which was in active operation, 
adjourned to the Partick Burgh Hall, where luncheon was 
served. 








DOCKYARD NOTES. 


Tue Drake has arrived at Portsmouth. In appearance 
she is almost exactly like her sister the Good Hope, but she is 
far less advanced, neither guns nor barbettes being in place. 
These ships have very curious funnels. On the broadside 
they are all of a size, but as laterally they go from a circular 
first to a very flat ovai fourth, in a species of scale, when 
vieyed from the quarter they have an appearance of the 
enormous that is very characteristic. No one could possibly 
mistake these ships for the Cressy’s, owing to their funnels, 
which are also much further apart. Their size is not so very 
apparent—that is to say, they donot look their length. They 
are very graceful ships—far more so than the Powerfuls. 








Work on the Powerful is proceeding very rapidly, and the 
new casemates will soon be in position. Some of the twelve- 
pounders are being shifted somewhat, so as not to interfere 
with the new 6in. guns. The pieces to be mounted are the 
ordnance 6in. of 40 calibres. 





Tue Fourth of July, a sister to the Takasago, built by 
Elswick as a speculation, and which figures in the current 
Naval Annual under the head of Japan, as ‘‘ unnamed, 


building,’’ has been purchased by Chili, and named Chacabuco. | 
The Japanese, we believe, did once enter into negotiations | u : 
P y i e | Maclellan is the lowest, and their proposals as regards times for 
offered a very low price, the Asamas having spoiled the | delivery, namely, 615 tons within fourteen weeks from receipt of 


with a view to the purchase of this vessel, but they only 


Japanese market for little ships. To Chili the Chacabuco 
should prove extremely useful. She is very fast—some 24 
knots—and so will be a useful addition to the small, swift fleet 
of Elswick vessels that Chili owns. The naval mind still has 
some hopes that Chili and Argentine may yet go to war, and 
afford the rest of the world invaluable information as to the 
value of an inferior and swifter fleet against a superior but 
slower one. 





THREE destroyers are also reported purchased by Chili— 
Capitan Thomson, Capitan Merino Tarpa, and Capitan 
O’Brien. Whence they have come is not stated. Capitan 
Thomson, we fancy, is an old friend, one of the Yarrow 
couple of extra boats to the Ingeniero Hyalt class, sent out 
to Chili in pieces and put together at Baleachuamo in 
1898. She is a fine 130-ton boat. Probably the other two 
are later sisters ordered, and now completed in the ordinary 
course. 





Tue Russian engineering school transport Okean, whose 
launch we recently chronicled, is the kind of ship we could 
well do with in the British Navy. She is a veritable school, 
having six Bellevilles, six Niclausse, one Yarrow, and two 
Thornycroft boilers. If our Boiler Committee have not 
completed their labours by the time the Okean is ready she 
is the ship they should go to. Her chief should be equal to 
three or four committees in himself after a few weeks with 
this water-tube menagerie. But we confess that we do not 
envy him his position. But he and everybody else in the 
Okean will certainly gain experience ! 





PorTLAND is to be made a destroyer station for all the 
instructional flotillas. On the whole, the step seems wise. 
The collected flotillas are of a good deal more war value than 
the Reserve fleet, and we really do need some kind of force to 
protect home waters. 





CoaLInG at sea has been carried out with the Reserve fleet 
during the cruise. A 35 tons an hour average was kept up, 
and some extremely severe tests on the towing system 
triumphantly passed. There is no longer any doubt that the 
thing is a fait accompli. There was a deal of sea and wind 
force 5 at the time. Yet for 33 minutes coal was taken at 
the rate of 40 tons an hour, only six bags at a time being 
sent. The invention admits of, and is for the use of ten bags 
—one ton—so the possibility of taking 66 tons an hour ina 
sea-way was demonstrated. 








THE CENTRAL LONDON RAILWAY. 


THE daily Press of yesterday published a somewhat sensa- 
tional paragraph about a stoppage on the Central London 
Railway. The real facts are suggestive. Whether because 
of the fog or from some unexplained cause, an enormous 
rush of passengers took place between 7 a.m. and 10 a.m. 
This was entirely unprecedented and unexpected. The 
number of trains put into service increased at an unusual 
rate. Welsh coal, which is now used to obviate the incessant 
prosecution for smoke nuisance, does not get up steam as 
quickly as North-Country coal, and the result was that trains 
could not be put on fast enough to meet the demand. Owing 
to this fact, there was some delay in sending passengers 
on to the City. On Thursday morning, as the fog still con- 
tinued, preparations had been made, and the trains were 
despatched as quickly as they could be shunted and got on 
the road. Nevertheless, the crush at Shepherd’s Bush was 
tremendous between 7 and 8 o’clock a.m. The facts bear 
testimony to the necessity for completing the circle, so that 
trains will not have to be shunted at each end as now, and 
an almost continuous service of trains be kept up. It is 
daily becoming more and more evident that all the anticipa- 





tions formed when the line was constructed as to probable 
number of passengers will be falsified, the demands of the 
public increasing day by day in a way to tax all the resources 
of the line. 








COUNTY COUNCIL CONTRACTS. 





At the meeting of the London County Council on Tuesday last 
the report of the Highways Committee upon the tende..s for rails 
for the Council’s tramways, given below, was adopted. The report 
runs :—‘‘ We have considered the tenders—referred by the Council 
on January 28th, 1902—for the supply of about 3250 tons of track 
rails, 1850 tons of slot rails, 670 tons of conductor rails, 125 tons of 
fish-plates, 155 tons of sole-plates together with the bolts and nuts 
and other accessories, required in connection with the reconstruc- 
tion, for electrical traction, of further portions of the London 
County Council tramways. The tenders were as follows :—- 





Amount of 
tender. 


Name of firm tendering. Place of manufacture. 





Ss. d. 
P. and W. Maclellan, Limited, Société Anonyme des Acier-| 41,709 10 10; 


Glasgow ies D’Angleur, Tilleur by\or with special 
Litge, Belgium lock nuts, 
41,742 4 4 
Bolling and Lowe, London ..|Phenix Works, Ruhrort,) 42,897 10 06 
Westphalia, Germany 
Edward Le Bas and Co.,/Ougree Works, Belgium 42,935 0 0 
London 
P. and W. Maclellan, Limited |Barrow Hematite Com-| 50,463 15 0 
Glasgow pany’s Works 
Bolckow, Vaughan and Co.,|At the Company's works . 51,188 8 9 





London | 


| 
Walter Scott, Limited, Leeds|Leeds Steel Works 





Peeters and Son,|At tle firm’s works (appa- 
| rently) 


= a 
London 





‘‘ Five other tenders were received ; but as these were not for the 
whole of the materials to be included in the contract they have not 
been considered by us. 

‘* Tt will be observed that the first and third tenders are for rails 
made in Belgium, and the second for rails made in Gertaany, while 
the others are for rails of British manufacture, and that the differ- 
ence in price between the highest of the first three tenders and the 
lowest British tender is £7500, while the difference between the 
lowest of the British and foreign tenders respectively amounts to 
£8700, equal to about 18 per cent. We may state that the quantity 
of rails specified for in the tenders under consideration would, at 
the rate to be paid under the contract recently entered into for 
the supply of the rails required for the Tooting, &c., lines, cost 
about £59,000; but in that case it was decided only to accept 
tenders for rails of British manufacture. The tender of P. and W. 


order, and 225 tons per week afterwards, are satisfactory ; and we 
think that their tender for the supply of the rails, &c., with special 
lock nuts, for the sum of £41,742 4s. 4d. should be accepted. 
Should the Council concur with our opinion it will be necessary for 
sanction to be given to the employment by Maclellan and Co., of 
the Société Anonyme des Acieries D’Angleur, as sub-contractors.” 








T Sgvare CLvB.—The many societies and institutions which 
exist for the benefit of those engaged in the professions of engineer- 
ing, architecture, surveying, &c., have for their chief object the 
instruction of their members and interchange of views on scientific 
matters. The T Square Club, as its name implies, is open to the 
above professions amongst others, and has for its aim the promo- 
tion of friendly intercourse among its members by the holding of 
concerts and other entertainments. That there was room for such 
an institution is proved by the large number of members which has 
already beenenrolled. A highly successful ladies’ concert was given 
on Wednesday night, at Covent-garden Theatre, when nearly the 
whole of the building was called into use for the accommodation of 
the members and their friends. The musical entertainment pro- 
vided was worthy of the highest praise, and reflects credit upon the 
committee. Mr. F. C. Simpson, 99, St. Martin’s-lane, is the hon. 
secretary of the club. 

AMERICAN ‘versus ENGLISH MACHINERY IN CHINA.—<A propos of 
the frequent announcements going the rounds of the 
newspaper Press, anent the capture of machinery orders by 
American firms, in markets which the British manufacturer had 
previously dominated—certain identical reports being frequently 
repeated ad xavseam in the same journals in different forms—it is 
refreshing to get a glimpse of the other side of the question, and 
to find that one, at least, of the representatives of our chief staple 
industry requires not the admonition to ‘‘ wake up.” An old- 
established firm of English fiour mill engineers have just secured 
the contract for the supply and erection of a large flour mill on the 
most modern system in North China. More than one firm of 
American makers were competing for the work, and although they 
claimed to produce, by their process, better qualities and higher 
percentages of flour, the English firm in question was able to satisfy 
the buyers as to the superiority of their machinery, and its ability 
to produce qualities and percentages equal, or superior to, the 
Americans. This English house takes the contract at a price below 
any of the American houses, and has undertaken to ship the whole 
plant in ten weeks from date of acceptance of order. The firm in 
question is E. R. and F. Turner, Limited, of Ipswich, who, some 
months since, shipped a similar complete flour mill to China, the 
order for which was also secured in competition with America, 

GaLLoways, LiMITED.—The annual meeting of this company was 
held on the 27th February, at the registered office, Knott Mill Iron- 
works, Manchester, Mr. Charles J. Galloway presiding. A 
dividend at the rate of 6 per cent. per annum on ordinary shares 
was declared, and the transfer of £2500 to the special reserve fund 
—making the total amount of this fund £17,290—the transfer of 
£1000 to special depreciation account, and the carrying forward of 
£581. In moving the adoption of the directors’ report and state- 
ment of accounts, the chairman said he was glad to report the 
completion of the important structural alterations and extensions 
at the Knott Mill Works, and the directors confidently anticipated 
that great advantages and economy would accrue from this addition 
to the productive power of the works, and from the installation of 
new boilers, high-speed engines, and various new tools which have 
been put down during the past year, and are now in full operation. 
He also referred to the development in connection with the con- 
struction of high-speed engines, which is now a special branch of 
the company’s business ; also to the construction of high-pressure 
blowing engines for blast furnaces, remarking that whereas the 
average output of ordinary furnaces in this country is probably 
120 tons per day, with the high-pressure engines built by the 
company, and recently applied to the furnace at the works of the 
Millom and Askam Iron Company, an output of over 300.tons per 
day had been attained ; that the company had similar engines in 
hand, notably for two large ironworks in this country, viz., those of 
the Carnforth Hematite Iron Company, and the Carlton Iron 
Company, and it was fully expected that further orders would 
shortly be received. It was also satisfactory to report that the 
trade in boilers was as active as ever, and the works were at the 
present moment very fully occupied. Mr. Wm. Johnson 
Galloway, and Mr. Charles Rought, the two retiring directors, 
were re-elected, and Mr, J, Wharton Pollitt, F.C. A., was re-elected 





auditor, 
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H M.S. QUEEN. | 


Tu-MoRROW will be launched at Devonport the battle-ship 
Queen, a ship which is the embodiment of the latest | 
developments in the design and construction of war-ships. 
The Queen is, to all intents, a ship of the London class; | 
but, being later, embodies certain improvements. These | 
may be tabulated as follows:—(1) Limitation of venti- | 


lating cowls, which are now recognised as “ shell- | 
traps.” (2) Substitution of an open for a closed | 


(3) Substitution of stock- 
In all other | 


12-pounder battery amidships. 
less anchors for the old type anchor. 
particulars data that apply to this ship apply with equal 
force to the London class. Particulars of the vessel are 
as follows :- 


Displacement. h 15,000 tons. 


Length (between perpendiculars) 400ft. 
Beam ... ee iar 75ft. 
Draught (extreme)... . 29ft. 


Four 12in. wire-wound, 50 tons. 
Twelve 6in. 45 calibre Vicker’s. 
Sixteen 12-pounder, 12 ewt. 
Two 12-pounder, 8 ewt. (boat guns). 
Six 3-pounder. 
Right Maxims. 

Torpedo tubes: Four 18in. submerged. 

The armour consists of a Krupp cemented belt 15ft. 
wide, extending from the after bulkhead to the bow. It 
is Yin. thick amidships, thins to 6in. just by the fore 
barbette, and thence reduces to 2in. at the extreme bow. | 
It is 4in. thick at 30ft. from the stem, and here the belt | 
proper ends. The continuation is 2in. nickel steel, and | 
it is carried down over the ram point, thus giving great | 
rigidity to a weapon that no warship is likely to use. | 
Aft of the after bulkhead, up to the level of the 


Guns: 


lower deck, there is lin. nickel laid on the }in. skin 
plating, constituting a species of complete belt against 


This 


small projectiles—three - pounders and the like. 
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| nickel. 


| others, from which it may be inferred that a 9in. Krupp 


belt will keep out everything save the lucky shot at near 
range. 

To resume. The barbettes of the Queen are 12in. thick, 
non-cemented Krupp, equivalent in value to Harvey 
The turrets are Harvey nickel, 8in. thick, inclined 
at an angle of about 35 deg. Turrets of this form, we 
may observe, are general in every navy except the French, 
where the big ships adhere to vertical turrets. So far as 
we know, it has never occurred to anyone to submit these 
two rival systems to an experiment as to their relative 
values. Since, however, anything that hit a turret would 
send bolts and rivets flying inside, penetration may be of 
no importance, and the thickness or otherwise of the 
armour or its inclination alike immaterial. These 
turrets are avowedly for protection against small guns, 
and though the gun mountings of to-day embody all that 


| human ingenuity can devise against the effect of shot, it 


is hardly conceivable that either guns or guns’ crews will 


| survive the fearful impact of a big projectile striking with 
| an energy of at least 20,000 foot-tons, and possibly 30,000 
| to 40,000. The result seems bound to be something like 


hitting a clock with a hammer. 

The Queen’s secondary guns are in Krupp non- 
cemented casemates, 6in. in front and 2}in. in rear. They 
are situated like those of the London—in four rough 
groups of three—two on the main deck and one above 
between them, exposing its base to shell attack. This 


' arrangement is supposed to lead to less “ interference ” 


than when the upper casemate is immediately above the 
other, as in cruisers. It is, however, a remarkable fact 
that all our battleships adhere to one system and all our 
cruisers to another. The Drake and Canopus have 
identical protection, so it would certainly be interesting 
to know why their casemates differ. Amongst naval 
officers there is a very strong feeling against the battle- 
ship disposition of casemates. 
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“ HIS MAJESTY’S BATTLESHIP QUEEN 


protection is what has been termed “naval architect's 
armour "—that is to say, it has probably no practical 
value. Those who saw the Belleisle after her first 
battering will remember how the 12in. armour amidships 
on that ship is holed in places like a honeycomb where 
three-pounders have hit and buried themselves in it. 
They did not penetrate, it is true, but they went in a 
good deal further than the value of lin., or, for that 
matter, 2in. of steel. 

There are two armour decks. The upper one is flat, 
lin. thick of steel where the side armour is thickest, and 
2in. elsewhere. This armour deck runs along level with 
the top of the belt, and forms the main deck of the ship. 
Its object is to prevent shell bursting on the main deck 
inflicting damage below that level. 

The second deck is the ordinary inclined deck rein- 
forcing the belt. It springs from the lower edge of the 
belt amidship, and going up at a sharp angle, has a flat 
top about the lower deck level in the middle of the ship. 
Forward and aft it sinks more, and has less curve. This 
particular deck is common to all our warships, from the 
Majestic class onward. The recent Belleisle experiments 
would seem to indicate that it is decidedly inferior to the 
French system of a flat deck below the belt, and there 
are grave doubts as to its efficacy, or rather as to whether 
the theoretical protection afforded is correct. In theory 
Yin. inclined equal 4in. vertical armour. In practice a 
shot falls obliquely, and so reinforces indirectly the side 
armour. 

In theory a Yin. belt Jike the Queen’s, reinforced by a 
2in. belt, is worth as follows :—9in. cemented Krupp x 3 
= 27in. of wrought iron; 2in. deck x 2in. for inclina- 
tion X 2}in. for material = 10in. wrought iron. Total 
resisting value is, therefore, in theory, 37in. of wrought 
jion plus the coal, which may be called another 3in. ; 
grand total, 40in. Practical value is probably nearer 30in., 
even allowing for the damage inflicted on the projectile by 
getting through the hard face of the outer plate. In 





battle, however, the ship will rarely present herself at 
anything but an angle to the hostile gun; this will render 
capped projectiles useless and increase the difficulties of 


The machinery of the Queen is two sets of vertical 
triple-expansion engines, actuating twin screws turning 
inward. They are designed for 15,000 indicated horse- 
power, which is to give 18 knots and 110 revolutions. 
Steam is supplied by twenty Yarrow boilers. This will 
be the first use in the British Navy of a British boiler 
that is the only one used at all in the Austrian, Dutch, 
Portuguese, Swedish, and Norwegian navies—a record of 
sole use such as no other water-tube boiler possesses. 
The coal supply is 900 tons normally, and 2100 tons 
maximum capacity. 

Arcs of fire are :—Big guns, about 130 deg. either side 
of the axial line; end-on casemates, 130 deg. from the 
axial line; other casemates, about 55 deg. before and 
abaft the beam. The armour weighs about 3000 tons; 
the weight of hull, including armour, &c., is 9985 tons. 
The 12-pounders are mounted, four on the main deck in 
the extreme bow, four distributed on the same deck aft, 
eight on the upper deck firing over the low bulwarks, 
two—the 8-cwt. “boat guns "—on the topside by the fore 
conning tower. 

A proposal is afoot to replace some or all of the 
Queen’s 6in. guns by 7°5 pieces, and, in view of the 
present trend towards arming our ships as well as any 
possible enemies, this may very probably be attempted. 

A 7’5in. gun with mountings weighs approximately 
27 tons, and its charge and projectile 256 lb. With the 
new propellant some weight will be saved, and approxi- 
mately 10 rounds go to the ton, and about 20 tons of 
ammunition are carried per gun at 200 rounds the gun. 
That is 240 tons for twelve guns, which, plus the weight 
of twelve guns and mounting—324 tons—comes to about 
564 tons for an entire armament of 7°*5in. guns. To this 
we may add 75 tons for increased size of casemates, 
givirg a grand total of 639 tons, which we may call 650 
in round numbers. The 6in. 45-calibres Vickers with its 
mounting, &c., weighs 9} tons. Weight for twelve guns 
is therefore 111 tons, against 324 tons. Ammunition 
runs at about 18 rounds to the ton; the total for all the 
secondary guns at 200 rounds we can put at 182 tons, 
giving a grand total of 143 tons for the present 6in. 
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armament, against 564 tons as an outside weight for one 
of 7‘din. guns. The extra weight would then be about 
421 tons. 

Now, 50 tons, more or less, is a negligible weight jn 
any of Sir William White's battleships—the margin in 
them being about 800 to 1000 tons in 15,000. By this 
we mean that all of them carry maximum coal without 
their speed being affected. To reduce the coal would not 
be politic perhaps, but the extra 420 tons odd would not 
very appreciably affect the speed of the Queen, while in 
any case she would consume coal enough to soon covey 
the difference. But the weight can be saved far more 
cheaply. The exact weight of “stores” carried is hard 
to get at, but since in dealing with a 15,000-ton total 
small fractions do not matter, we can arrive at an 
approximation sufficiently near. Something over two 
tons a day in the way of food, &c., are daily consumed by 
a battleship’s crew. Much of itis in the way of food that 
is replenished weekly; but stores for six months are 
carried. If we assume these at a ton a day, we shall not 
probably be much more than a hundredweight or so out 
and the total cannot be less than 200 tons. Probably. 
seeing that it includes many things beside food, 300 tons 
or more would be nearer the mark. Since a ship must 
coal at least once a month, a good three-quarters of these 
stores are deadweight of no value, and here alone nearly 
200 tons could be saved. : 

Then, again, the 7'5in. could do with less than 200 
rounds. Fifty tons could be saved here. About fifty to 
a hundred tons of spare gear is quite unnecessary, and 
thus, without touching the coal, the extra 420-50 tons 
of 7-5in. armament is sufficiently nearly covered to 
ensure no appreciable loss of speed. In addition, the 
12in. guns—each round for which weighs nearly half-a- 
ton—carry far more rounds than they could conceivably 
require. The Queen could not well mount more 6in, 
guns than she does—save by substituting a battery a Ju 
Mikasa—for the main deck casemates, and that means a 
heavy increase in weight. Four 7:5in. could replace 
four 6in. at a cost of 160 tons, on which 10 tons of 
ammunition at least could be saved, and that extra 
150 tons—which might conceivably be considerably less, 
for we have taken outside weights for the extra size of 
casemates—could be carried without the ship feeling it. 

Our own impression is that, even did it necessitate 
reducing the coal supply by 400 tons, the change in 
armament would be a gain, for the burst of these 200 lb, 
shells from the 7°5in. gun is prodigious, while probable 
enemies all carry armour that the 7:5in. could tackle 
where the 6in. could not. There is a great deal of Sin. 
armour on foreign ships, and the 7*5in. in battle condi- 
tions should be superior to that armour, and go through 
it whenever it hit it seven times out of ten, while a 200)b. 
projectile at 2500 foot-seconds initial velocity is going to 
hit hard enough to make itself extremely fe. en dey 
even where it does not get through. Reflecting on this 
and kindred things, we strongly advise the Admiralty to 
take the bull by the horns and give the Queen the pro- 
jected 75in. guns. It isa thing that can be done, and 
since it can be done it should be done, for it is worth 
it. The 6in. gun is either too small or too large for 
modern requirements, and only the fact that it is the 
smallest gun that can be trusted to fire lyddite that will 
detonate with certainty justifies its use at all. Two 
4‘7in. would weigh no more, and do equal execution, save 
with lyddite, and shoot more truly at sea. They also 
threaten to land us in the reductio ad absurdum, for the 
4in. may be better still, and so on, till we get to the 
3-pounder, the most deadly gun of any, if only its range 
were longer. Going upwards from. the 6in., the 9-2in. is 
barred from much employment on the score of weight, 
but the 7°5in. is not, and we do not think there can be 
much question that a fire of six 7°5's from the Queen's 
broadside would match even the two 9°2’s and five 6in. 
of the King Edward. This six 6in. would certainly fail 
to do. 





BRYAN DONKIN., 


WE are extremely sorry to say that Mr. Bryan Donkin, 
M. Inst. C.E., died suddenly at Brussels early on the morning 
of the 4th inst. Mr. Donkin has been a most valuable con- 
tributor to the columns of THE ENGINEER for many years. 
The article on ‘‘ Old Indicators ’’ which we publish this week 
was written by him. His reputation asa thoroughly scientific 
engineer was world-wide. Indeed, at times in past years, 
when the scientific engineer was regarded as a man to be 
feared rather than respected, he was courageously doing work 
the value of which has only recently come to be fully 
appreciated. It is impossible now to deal fully with his 
career. His loss will be severely felt, by no one more fully 
than by ourselves. 














IMPORTANT FIFESHIRE COLLIERY UNDERTAKING. — The Fife 
Coal Company, Limited, recently acquired Blarinbothie, Blairadam, 
and Benarty and Lochore Collieries, in Fifeshire, and with the 
view of still further developing the Lochore field, the first sod of a 
new pit was cut on the 28th ult., in presence of a large assemblage 
of people. The cannel coal has been worked for thirty years in the 
Lochore district, and now it has been proved that all the fine 
navigation coal seams common to the adjoining Kelty field are still 
in the Lochore field, underneath the steam and household coals. 
The splint, or lowest seam, can be struck at a depth of 300 fathoms. 
The pumping engine of the new pit will be capable of raising 1:300 
gallons of water per minute, and the winding engines will bring 
eight butches to the surface every wind—four tons of coal. The 
undertaking it is expected will cost about £100,000. 

WaTERWAYS IN RussiA,—Measures are now being taken in the 
Ministry of Ways of Communications with a view to improving the 
condition of the waterways in the interior of Russia. e follow- 
ing projects have now been drawn up :—The southern canals of the 
Tichvin system are to be put in order, and the river Dnieper is to 
be connected with the Dwina ; the river bed of the Dwina is to be 
dredged between Riga and Vitebsk, and the Oka and the Don are 
to be provided with sluices. In order to make the Dwina navi- 

able in its middle reachesa large river dredgerand several wherries 
see been ordered for dredging the Dwina and its tributaries next 
year. Attention is to be paid also to the Siberian rivers. A large 
scheme for improving the state of the river Irtish, the chief effluent 
of the Obi, is being considered, and during the coming summer the 
Shilka and Amur rivers in the Far East are to be dredged, 
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once an explanation of the remarkably divergent results ob- 
tained by different investigators; for it may be imagined that 
whenever a certain pigment has appeared to be specially effi- 
cient this has been due to the fact that that pigment has thick- 
eued, or ‘* bodied up,”’ the vehicle to an unusual extent, and so 
has caused an unusually thick layer of paint—which means an 
unusally thick layer of vehicle—to be applied per unit of 
surface to the iron. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





TRAVEL IN AIR. 


Str,—Like many more of your readers, I have been greatly 
interested by Mr. Lancaster's article under the above heading, and 
by his subsequent letters. At first I believed that it was lack of 
intelligence on my part which made it difficult to understand Mr. 
Lancaster’s theory, and I refrained from advertising the fact by 
asking questions, but since others seem in the same case as myself, 
| take the liberty of writing to you. As I understand Mr. Lancaster, 
his theory is that in some manner or another air is caused to pass 
backward through numerous minute passages in the wings of a 
soaring bird in such a manner as to give sufficient forward resultant. 
I do not in the least understand how the effect takes place. It 
seemssomething like expecting a steamboat to be propelled forwards 
by the rotation given to a loose propeller by the ship's own velocity. 
But it is easy for anyone to find out a little about feathers with 
the aid of a microscope, and to try to get at Mr. Lancaster's idea 
from the examination of the mechanism. Ihave not been able to 
get the feathers of a true soaring bird, but there is, as far as I know, 
no reason for supposing that they are different in internal con- 
struction from other feathers, and from examination of many birds 
in the South Kensington Museum, one need be in little doubt as to 
the way in which they are arranged in the wing. 

Now, Sir, a feather consists of the central staff—the quill and 
the rachis—on cach side of which are arranged the barbs which con- 
stitute the two vanes of the feather. On every barb there are 
again barbules ; on one side these barbules have hooks, and on the 
other they appear as narrow flat plates with one edge turned up. 
The hooks engage with this edge, and thus the whole vane is bound 
together. I give a rough diagrammatic figure showing this arrange- 











ment. The rachis is the thick central stem or trunk of the feather, 
the barbs are branches, and the barbules—quite microscopic things 
-are, shall we say, twigs. The direction of the feather with 
regard to the motion of the air is shown by the arrows—the full 
arrow for the primaries, the dotted for the secondaries. Will Mr. 
Lancaster tell us if the curved surfaces which, if I understand him 
rightly, produce the horizontal resultant, are to be found in 
feathers of this kind? If so, would he kindly point out which they 
are! The “plate” barbules lie on their backs with the curved 
edge upwards, as shown in black, and on the leading side of the 
barbule. C. Rosin. 
February 26th. 


Srr,—After reading Mr, Lancaster's letter of February 3rd, I 
observe with pleasure that we are now apparently within measur- 
able distance of obtaining from him even more than that for which 
| asked him sixteen years ago. I will answer his six questions, but 
I do trust that this condition which he imposes does not imply 
that I must answer them to his satisfaction. I would suggest that 
if the questions are so soon to be of no significance, the answers 
might be regarded as unnecessary. However, here they are :— 
(1) There is no difference. (2 and 3) Assuming that a force of 
3001b., not indicated in the figure illustrating Cases 1 and 2, be 
applied in a horizontal direction—Case 1—or a vertical direction— 
Case 2—then the static resultants will be as shown in theftigure. I 
observe that two new factors have been introduced by Mr. Lan- 
caster, namely, (a) a ‘‘ permeable surface” through which the air 
has to pass before it strikes the plane, and (/) a parallel force of 
26-101b, acting in opposition to another parallel force of 52-20 Ib., 
the net result being, however, 26-101b., as stated in his former 
letters. The object of these innovations is not clear to me. 
(4) The pull to the centre in Case 3—rotating device—is not com- 
petent to produce rotation. (5) If equal uniform motion be main- 
tained in each case, from any cause, then there is no difference 
between the 300 Ib. forces in Cases 1 and 2, and the 3001b. pull in 
Case 3. (6) If in either of the three cases the planes are capable 
of maintaining uniform motion in still air, without in Cases 1 and 
2, falling towards the earth, then each of them is a case of per- | 
petual motion, because, if left to itself, its motion would be 
perpetual. 

Having now answered Mr. Lancaster's six questions, let me say 
that one reason why I have been wanting a working “effigy” or 
** device” all these years is that some authorities on the subject of 
soaring birds insist that, although the human eye cannot see any 
movement of the bird’s wings or feathers, a movementis there all 
the same, in some form or other, involving muscular activity and 
expenditure of energy on the part of the bird. Others ascribe the 
soaring effect to upward currents of air ; others to the presence of 
strata of air travelling at different velocities, of which the bird 
knows how to take advantage. I! understand Mr. Lancaster's 
present offer to mean that he will send over to you, Sir, a device 
which, when set up and started in a room containing still air, will 
continue to revolve as long as it is left to itself. This device, if it 
so behave, will assuredly dispose for ever of the theories depending 
upon invisible motion of wings or feathers, upward currents of air, 
and air strata of various velocities, and will bring us face to face 
with the problem, where does the energy really come from? In 





default of an explanation of my own I may, have to accept that of 
Mr. Lancaster, but I should first like to see the device continue to 

revolve for, say, twenty-four hours in the still atmosphere | 
of a locked up room. I fear that the ‘“ perpetual 
motion hobgoblin”’ will be hovering—if they do hover—very near, | 
but I will try to ignore him. Mr. Bliss’s calculation is precisely | 
that which I offered to Mr. Lancaster sixteen yearsago ; but I think | 
that we may now drop all argument until we have seen with our | 
own eyes a plane, ora pair of planes, behaving as Mr. Lancaster | 
says they do behave in America, and will behave in England. Mr. 


Lancaster’s very modest statement that this subject ‘will very 
soon be of considerable interest to everyone” is not in the least 
degree equal to the occasion. Considerable interest! Why, there 


will be nothing else + *th a moment’s consideration for a long time 
tocome. I frankly ».imit that Mr. Lancaster's offer is more than 
I ever dared to call for, or thought it possible to obtain, and I 
desire to tender to him my sincere thanks for the more than hand- 
some manner in which he proposes to meet my request. 
38, Bennett’s-hill, Birmingham, HENRY Lea, 
March Ist. 


Sir,—I have carefully followed this discussion through, and 
taking a great interest in aérial navigation prompts me to offer a 
few observations, though [ do not wish to pose as an authority 
against such contributors as Messrs. H. Lea, I. Lancaster, and Bliss. 

Most of your contributors seem to treat a bird’s wing as a plane, 
and also that it acts as such. In a certain sense it is a plane, but 
if one carefully examines the wing of a bird of flight, one finds 
that the underneath side is concave, consequently when a bird is 
suspended in air it acts—the wings do—as kinds of parachutes. 
I think the concave surface of the wings account for the travel and 
suspensicn of the bird over seemingly long distances. 

Now, I have noticed that when a bird rises it does not commence 
its flight in the face of the wind, nor do all birds take to flight in 
the same manner, as their intuition or natural instinct teach them 
to vary the method to suit the differences in wind force or direc- 
tion. If a bird’s object is to face a wind, he invariably seems to 
take it at an oblique angle, then drifting slightly from the wind, 
using his wings as aéro planes ; his head is slightly depressed, his 
tail slightly elevated, also slightly turned toward the way that he 
is curving ; he glides down a plane till a sufficient impetus is 
reached ; then his head is elevated, his tail depressed, and using 
his wings he rises upon a higher elevation than before. This is 
done often many times till he reaches a sufficiently high altitude. 

In flight a bird performs a series of switchback motions, gliding 
down at a slight angle till 4n impetus is reached, only to glide up 
an inclined plane. The head, neck, and tail play a large part in 
a bird’s fight. When a bird is descending the head is stretched 
forward and pointed downwards, giving a certain amount of added 
weight in the form of leverage. The head is thrown backwards to 
some extent when the bird is rising, putting the weight upon its 
back, so shortening the leverage or weight. Asa boatman uses a 
rudder, so a bird uses its tail, turning it at an angle to whichever 
direction it wishes to turn itself, elevating or depressing it as it 
wishes to ascend ordescend. The formation of the wing is such 
as to offer the least resistance to its upward motion, being convex, 
and formed, as it were, upon a tubular cantilever system, with small! 
bracket girders running out of the main cantilever, and each fila- 
ment or small girder so built as to resist an upward or downward 
pressure, yet sutticiently stiff to support the weight of the bird, 
with the aid of its two concave undersides or parachutes. One 
other point and I have finished : the body of a bird at the sides is 
convex, the wings of the bird underside are concave. Now, whena 
bird flaps its wings the air is driven out from between the concave 
wing and convex sides, causing a partial vacuum in the upward 
movement ; the air must rush in to fill the void, so helping to raise 
the wing, besides giving a certain amount of lifting force to the 
whole bird. 

I hope, Mr. Editor, that I have made myself plain, and my only 
object in writing is to keep before the readers interested a few 
well-known facts concerning birds, though I do not believe that 
man can practice the movements of birds in flight, because to a 
bird it is natural instinct to vary its movements to its circum- 
stances, while in man, supposing that he could raise himself in the 
air after the manner of a bird, he is not possessed of sufficient 
presence of mind to meet the many and various emergencies that 
would arise to make flight successful. ROMANS. 

March 3rd. 


Srr,—I have read with much interest the correspondence which 
has taken place in your columns lately as to ‘‘ Travelin Air.” In 
confirmation of some of the statements made as to the soaring 
power of some birds, my own experience may be interesting. 
While operating in the Himalayas some twenty years ago, and 
when resting alone on the top of a high peak—about 16, te» 28 
my aneroid indicated somewhere about 1bin.—a lammergeyer, the 
eagle vulture of these regions, swooped so close to me I thought it 
meant attack, and cocked my rifled. 

Seeing I was not legitimate prey, it began to wheel over me, 
gradually ascending in a wide spiral. I watched it closely through 
my field-glasses till it was a mere speck in the sky, directly above 
me, and can confidently assert that there was no movement of the 
wings whatever. Occasionally, not oftener than twice in the circle, 
there was a sudden swing of the whole bird, which seemed to 
beget a new impetus, but flap of the wing there was none. As 
this steady and rapid ascent was made in an atmosphere of prac- 
tically half the ordinary sea level density, it excited my greatest 
wonder, and I have frequently asked, in quarters where one 
expected to get some explanation, the reason why, but never till 
now have had any reasonable theory offered to solve the problem. 

As we now have motors capable of developing 1 indicated horse- 
power for every 12lb. of weight, far more than the power that 
any bird can exert, there should be no difficulty in prolonged 
flight in air if we could only comprehend the poise of the bird. 
There is sufficient evidence of the fact of soaring to convince the 
reasonable world, and the most of the scientific critics of Mr. 
Lancaster’s statements appear to me to be occupying themselves 
chiefly in endeavouring to controvert his statements, ¢.¢., destruc- 
tive criticism, which is always easy, rather than suggesting prin- 
ciples which may explain the difficulties and give that constructive 
criticism which all would value, and might lead to the solution of 
the problem. All sane people know that ‘‘ perpetual motion ” is 
a myth ; but the conditions under which motion may be provoked 
are not necessarily perfectly understood. A TRAVELLER. 

Midlothian, March 3rd. 





ON COAL CONSUMPTION, 


Sir,—This title truly represents what is intended hereafter to 
be written, as it implies that waste as well as benefit is derived 
from its partial combustion. Upon the latter it is not my inten- 
tion to enlarge, as everyone possessing the consciousness of a child 
is aware that it has been of great value. My work is rather to 
give one more look and word in condemnation of the extravagance 
in the use of this article; not, however, from the standpoint of 
many, whose voices have been raised in alarm, that our coal is fast 
diminishing, and its entire consumption is within measurable dis- 
tance. This is not a phase of the subject likely ever to trouble the 
writer, since, so long as matter exists and forms part of the earth, 
means will be found to convert some of its elements into fire and 
heat. Meanwhile, there is something to be said upon the past in 
the use of coal, as likewise the present, but most of all on its 
future, and the methods to be adopted for more usefully employing 
every heat unit that the coal possesses, 

In the past.—Chimneys may be said to bea result of the discovery 
of coal. It became necessary that a separate passage or flue to 
carry off the smoke and products of combustion should be erected 
in place of the mere openings in the roof, with the louvre turret, 
that did duty for many generations when only wood fires were in 
vogue. 

To lessen the cost of building a separate chimney, two or even 
three flues leading from the fires of other rooms were conducted 
into one chimney, and without such provision as we know to be 
absolutely necessary, viz., a close fitting register door. The evils 
resulting from this combination of flues ended in a separate one 
being erected for every fireplace. % 

It would be an easy matter to dwell upon this part of the subjéct, 
and speak of the gradations of the forms of the chimney within the 
rooms, as well as above the roof, but as these are points of informa- 





tion accessible to everyone, and my wish being to make this 
letter as short as possible, I will pass on to 

The present day, when we are compelled to acknowledge some of 
the evils arising from chimney construction, owing to their not 
answering the purpose—but intermittently—for which they were 
designed, This evil is, however, a preventable one, as eve 
chimney properly constructed may be an effective exhaust shaft 
for carrying off the smoke and other products of combustion, with. 
out the aid of cowls, tallboys, or chimney pots, as has been proved 
over and over again. These unsightly and sometimes dangerous 
appendages are a glaring and manifest proclamation of oy 
ignorance in not realising the reasonableness of practising what we 
all know, or should know by this time, that a fire cannot bury 
without a proper supply of fresh air, and the neglect to provide 
this very obvious demand occasions much unpleasantness jp 
the way of draughts from many unintentional and undesired 
outlets, 

If every fireplace was cry with an independent fresh aj 
supply, our rooms would be more comfortably and easily warmed 
without the cold draughts and the attendant risks to the health of 
many, especially those whose constitutions are not cold-blast proof, 
And, further, the chimneys would go longer be used as air inlets 
—bringing down smoke and soot—or drawn upon by other fires 
simply because each one would be self-supporting. ; 

pe that this is not new to many of your readers ; neverthe- 
less, itis only necessary to take a walk up the Bayswater-road, and 
look up at the tops of the houses, or many other parts, as well as 
some more recently built public buildings—Whitehall Court. to 
wit—to show the necessity of emphasising the evil of these roof 
ornaments, with the hope that it will shorten the time of their 
existence. 

I have but slightly touched upon the past, and very cursorily 
glided through the present, but wish more particularly to say 
something upon ¥ 

The future.—Why do chimneys exist at all! Is it because the 
air is an ocean of vapour of a fixed density, equally balanced, and 
with sufficient attractive force and condensing powers to receive 
all the vile products and effusions that man in his ignorance and 
shiftiness pleases to generate! Will it not be better to look upon 
the upper surroundings, the circumambient space as a firmament 
of purity, from whence the breath of life can be inhaled with the 
same joy and exuberance of spirit that are experienced in the 
country ! 

We have been poisoning the air and ourselves long enough. The 
very element, viz., fire, which the Ancients looked upon and used 
as the greatest purifier, we have used, and are using as the 
destroyer of health, and causing injury to animals and _ plants, 
Fire is for cleansing, not for destroying. The carbon vapour of 
our fires may be used as the combustible of another fire, and if for 
one, then for a hundred, and if for one hundred then for a 
thousand, or even ten thousand. 

The whole of the fumes from the factories, as well as the domestic 
fires, may be collected at properly constructed central stations, 
and economically used in generating force for other purposes, 
besides creating the power for drawing all the smoke from the 
fires of the surrounding neighbourhood. 

It is reasonable and quite practicable for every fireplace to be 
constructed with a flue—3in. diameter would be sufficient for fire 
grates—having an easy bend about ldin. above the top of the bars, 
and descending below the ground level. Connection to this may 
be made from one or more fires, and still leave them independent, 
by inserting a throttle valve. These can be connected with a fin. 
horizontal main—say, for a dozen fires in one house—and from 
thence to the main duct in the street. Every house, as well as 
buildings with furnaces, will be served in the same manner. 

The sectional area of the by-street ducts will be proportioned to 
the requirements, as well as those of the main trunks, to which the 
by-streets converge. To facilitate the easy passage of the soot and 
other products, every connection will be made at an acute angle, 
with the inclination in the direction of its exit. A 7ft. diameter 
main trunk would probably serve for 1000 houses. The number of 
these trunks would vary according to the neighbourhood, and that 
of the main streets or roads in which they can be placed. At the 
station end of each trunk, powerful exhausts in duplicate would be 
fixed, so that they could be in continual operation for drawing all 
the products resulting from the burning of fuel, of whatever kind, 
and using as part of the generating motive power at each of the 
central stations. 

Probably the ground required for these works would be alwut 
six acres, and would be equal to receiving and utilising the dis- 
charge coming from an area of two miles square. 

This is written with the view of getting the subject introduced 
and ventilated. An elaboration of the scheme for the central 
stations would be quite premature at — I may, however, 
venture to express his opinion that all the products received at 
the various central stations could be more or less usefully employed, 
and that London will at last be free of black smoke, as well as in 
the enjoyment of a large revenue. ROBERT CRANE. 

59, Kellett-road, Brixton, 8.W.., 

February 24th. 





BRITISH AND FRENCH TRAIN SERVICES IN 1901. 


Sir,—Since Mr. Rous-Marten has good-naturedly criticised my 
railway speed statistics in the ‘‘ Daily Mail Year-book” in one of 
his extremely interesting articles, I, in turn, would like to make 
some comments on his figures under the above heading. What 
P.L.M. express covers the 99} miles from Dijon to La Roche in 
112 minutes? One train was shown as doing so in the continental 
‘‘ Bradshaw” during the summer months, viz., the 5.48 p.m. ; but its 
correct arrival time at La Roche was 7.49 p.m., not 7,40 p.m., the 
latter being a misprint. I purposely travelled by this train on 
September 2nd or 3rd last, when an intermediate halt was also 
made at Tonnerre. The dining-car attendant told me that this non- 
schedu'ed stop was of common occurrence, and then showed me an 
‘‘ Indicateur,” in which the arrival time at La Roche was given as 
7.49 p.m. 

Mr. Rous-Marten blames ‘‘ Whitaker” for omitting the run of 
the Sunday Pullman from Victoria to Brighton, but he himself 
omits an abnormally fast run on the Glasgow and South-Western, 
namely, Ardrossan Pier to Paisley, 24} miles in 26 minutes, speed 
57-1. If runs performed but once a week are to be considered, 
this, accomplished on Monday morning only, should certainly be 
included. ; 

The following corrections are needed in your correspondent’ 
table of English non-stopping runs of 100 miles and upward: 
Newport to Paddington, time 2 hours 55 minutes, not 2 hours 
57 minutes; Stoke to Willesden, distance 1404 miles, not 
138} miles ; Bristol to Paddington, time 2 hours 13 minutes, same 
as down journey ; Leamington to Paddington, time 2 hours, not 
2 hours 5 minutes. : 

Is there such a run as the Rugby to Chester one? Is not this a 
North Wales Coast “tourist,” which runs round Birmingham, and 
calls at a suburban station, Stechford, or some other? ‘I'be French 
non-stopping runs, as performed by the Nord Company, do not 
tally with the figures given me by M. de Bousquet in September 
last as being representative of the year 1901. The following was 
my information :—Paris and Busigny, quickest journey, 2 hours 
6 minutes; Abbeville and Paris, quickest journey, 2 hours 
1 minute ; Calais, Maritaire, and Amiens, 1 hour 57 minutes. 

22, Avenue de ]'Opéra, Paris, H. G. ARCHER. 

February 26th. 





WARSHIPS AND MATHEMATICS, 


Sir,—An article with the above title was published in your issue 
of the 18th October, 1901. The statements contained therein 
appear open to the objection that very little allowance is made for 
the value of different classes of armour. An example of this is 
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the “ Figures of Merit” of the London and Majestic, which, in the 
table given, are identical. Few can doubt that the London is the 
better ship of the two. : 

A method of making allowance for the various values of armour 
san easily be devised. Give guns the same values as in the article 
can tioned above, using the notation adopted in “ All the World’s 
Fig hting Ships,” multiply guns protected by “‘f” armour by 1-2, 
«.” armour by 1-6, ‘d@” armour by 1-8, ‘‘c” armour by 2-0, 
«}” armour by 2-2, “a” armour by 2-5, ‘‘aa” armour by 
9.9. “aaa” armour by 3-3, “‘aaaa” armour by 3-6, ‘‘aaaaa” 
armour by 4-0; add all results together, including unprotected 
cuns, and the figures given in the first column of the following 
Fue will be obtained. Now, for comparison’s sake, taking the 


Majestic as the standard ship, multiply the result (guns 


jour) by 1-447, and add any unprotected guns, and column 2 


= Column 3 gives the ‘“ Figures of 


gives the results obtained. 
in your article :— 


Merit 
Names of ships. 1. 2. 3. 
British— a 
London .. 00 v4 76 
Majestic .. we 49 76 76 
‘Trafalgar . . : .. 30 46 47 
Royal Sovereign .. + 30 42 ral) 
Centurion * 24 36 43 
See, ait ae ve ee! os ha ee 35 22 
Sanspariel Pai 32 33 
Cressy *- *e ote F 36 th 60 
PRE ca, cigs ost op: on, © 12 16 
Freneh— 
Suffren a) 87 4 
Charlemagne ~w 72 62 
Marceau .. 35 44 33 
Bouvet 45 66 4 
Jemappes . ; ‘ . 194 17h 
Jeanne d' Are <x i oe 41 3 
Jeon Gambetta .. .. .. .. 52 sl re) 
German 
Wittelsbach Boh iart ete 107 SS 
Kaiser Friedrich HL. .. wm) ww 82 
Brandenburg. . tte 9 33 
pO eee ae ae te ice Se 22 2 
First Bismarck 17 73 ib 
Russian 
Borodino. . “V > So 0 
kK. P. Tavritchesky 6s 105 us 
frisvititelia .. ") 65 6 
Voltaya uy 03 7” 
Grumovol Bo is Med 
Apraksin 7 23 iH) 
Japanese 
Asama ‘ af oe a a2 Os 
Italian 
Brin Sak F oe 1m 104 
V. Emanuele .. get. wes 57 su 4 
Sardegna... .. , «ves! 43 32 
United States 
Indiana .. 12 6 is 
Cruisers. 
British 
Diadem ef os a ae 41 10 
St. Georg | 32 22 
Hermione t 6 6 
Hyacinth 11 11 il 
French 
D'Entrecasteaus 26 35 r 
Galilée , 7 7 7 
German 
K. Augusta 12 12 12 
Russian 
Rossia 23 25 ”Y 
Va'lada 4 ? “ “ s 
Waryag ; oe 12 12 
Elswick Cruise ve. 
Takasago. . 12} 12} 124 
B. Encalada 13 13 13 


Those ships are omitted from tables of which sufticient details 


are unobtainable at the place of writing. Some allowance is made | 


for the varying value of hoods, barbettes, and supports to barbettes 

or turrets, by taking a practical mean of the different thicknesses 

of armour of which they are composed. UBIQUE. 
Elandsfontein, Transvaal, January 30th. 





VIBRATION IN TUBE RAILWA 


Sin,—I venture with the utmost diffidence to suggest that the 
direction of future efforts to reduce vibration on the Central 
London Railway should lie in preventing the irreducible remainder, 
after springs have done all that they can for the moving parts, 
from reaching the surrounding soil. This would seem to indicate, 
not a more rigid track, if by that is meant more inelastic, but a 
more springy road—of course, stiff enough not to yield under the 
trains to an excessive extent, and at the same time heavy enough 
to absorb as much as possible of the vibratory shock. 

This might be effected by a double girder system, if there were 
sufficient room in the tube, thus arranged :— 























“Qsnwer QA Ga 


‘The sleepers being transverse, and those above the lower girder 
alternating with those below. This was suggested to me for use 
on large bridges by an engineer friend—Mr. J. C, Mills, 
Assoc. M. Inst. C.E.—in India some years ago. It will be 
noted that besides the greater elasticity, the pressure on any one 
of the lower sleepers can never exceed half the weight of a single 
wheel rolling along the rail. 

As there is no room in the tube to place the lower girders under 
the rails, they might be placed at the sides, the upper sleepers 
being bent and slung-on the girders thus :— 





This arrangement would cause a very small addition in height, 
as the lower sleepers are placed between the upper. 
_ Imay be reviving a device already well known, or tried and 
found wanting. I send this, as I have seen no suggestion of the 
kind in the papers on the subject. 
J. N. D. La Tovucue, M. Inst. C.E. 
Craven Arms, February 26th. 





CYLINDER LUBRICATION. 


Sir,—In view of,the correspondence which has recently been 
carried on in your valued paper on cylinder lubrication, and the 
statement made by Mr. W. Scott Taggart in your pages, we beg to 
say that we fully endorse the statement made by this gentleman, 


and have for years past made it a point to give both technical as 
well as scientific advice as to the methods of using oils and greases, 
Pro STERN BROTHERS, 
JULIUS WALLACH, General Manager. 
57, Gracechurch-street, E.C., Februarv 28th. 








HIGH-PRESSURE GAS FOR WORKS LIGHTING. 





At the last meeting of the Manchester Association of Engineers, 
Mr. Joseph Nasmith brought forward the qvestion of high-pressure 
gas as an illuminant for works purposes. In describing the methods 
adopted for producing the intensified gas, he said the amount of 
compression at present in general use was from 8in, to 12in. on a 
water gauge, but this was not a fixed amount. There were 
two principal methods of obtaining this fressure. In the 
first the gas, after passing the meter, was compressed before 
entering the service pipes. In the second, it was compressed 
in the lantern by means of mechanism, on the principle of a 
hot-air engine, actuated by the heat evolved by the burner. 
The latter system was perhaps better adapted for external light- 
ing. The first-named method could be easily applied in any 
workshop. ‘The first thing to do was to determine the unit to be 
| lighted. In most cases a complete workshop would form a con- 
| venient unit, each detached building—if large enough—being 
| treated as a complete shop. In each of these there was usually a 
| complete internal outfit of pipes, which, if properly fitted so as to 
| be tight, could be used as the internal service for the purpose of dis- 
| tribution. To these pipes the lamps necessary could be affixed, and 
| all that was required was to provide the requisitecompressor. Mr. 
| Nasmith then gave particulars showing the satisfactory results as 

regards increased illuminating power and economy, as compared 
| with other lights, obtained where installations of high-pressure gas 
| had been put down. A bold experiment was that of Mr. Onslow, 
| of Woolwich, who advocated much higher pressures than Sin. Mr. 
| Onslow had given details respecting a factory filled with machinery, 
| in which a system of lighting by gas at 54in. pressure had been 
adopted, and where there was a reduction of 20 per cent. on the 
cntire charge during twelve months, on the old system of flat- 
flame burners. For outdoor lighting, the high - pressure 
| system was making great strides, but it was probable the 
conditions would be more favourable internally, as the non- 
exposure of the mantles to gusts of wind would lengthen 
| their life. It was not alone in usefulness and illuminating 
| power that the light excelled; it. was much more economical 
than other lights, as could easily be proved. A great deal had 
| recently been heard of Mond gas, which was a well-known material 
| moditied. The use of water gas, enriched or otherwise, was 
| now very prevalent, and with the extension of gas heating and the 
| incandescent mantle, the time had come when a reconsideration 
| of the question of the luminous power of gas might be made, so 
| that the standard of richness, and consequently the price users 
| had to pay, might be reduced. 
| Mr. John West remarked that, as an engineer, he had a great 
| respect for his electrical engineering brethren, who had worked up 
| their mechanism to a perfection that was really marvellous; but 
the fact remained that the gaslight could be produced far more 
economically than the electric light. The electric light could also 
be most cheaply produced if they used a gas engine. Mr. John 
J. Royle said that at Messrs. Royle’s new works at Irlam they had 
an installation of the high-pressure gas system put down by the 
Keith and Blackmann Company. The total candle-power was 
| 19,000, and the cost of putting down the installation £231. In 
tests made recently they found that for 10 hours 20 minutes 
illumination, burning full power, the gas consumed was 8040 
cubic feet, the price of the gas being 2s. 9d. per 1000 cubic feet. 
Adding the cost of renewing mantles, the cost worked out for the 
| period named at £1 5s, 5d., or 1-58d. per 1000 candle-power per hour. 
| He had included in these calculations interest on capital, mainten- 
| ance, 10 per cent. depreciation, and attention. The general results 
as regards lighting were very satisfactory, and he thought the 
system had a distinct future before it for shop lighting in engineer- 
ing works. He might, however, mention that where they wanted 
a local light over the works they supplemented it by the electric 
light. Mr. Bickerton observed that if they had used the electric 
are with a gas engine for generating purposes, they could have pro- 
duced the same amount of light with, on an ample estimate, 
20 horse-power, so that they would only burn about 3500ft. of gas 
in the engine in ten hours, against 8040ft. in the high-pressure gas 
lamps at Messrs, Royle’s works. If they used a gas engine to pro- 
duce the electric light through incandescent electric lamps, they 
would, he thought, burn no more gas in the engine than was con- 
sumed in incandescent gas lamps giving the same light. 














LEGAL INTELLIGENCE. 





IN THE HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
(Before Mr, Justice FARWELL.) 
RE JAMESON’S PATENT NO, 15,212 or 1894. 
(Saturday, March 1st, 1902.) 

THIS was a petition set down for trial as a witness action, by 
Melvin Albert Yeakley, of Kams, Ohio, and 3, Rochester-row, 
London, praying a revocation of the grant of letters patent 
No, 15,212, of 1894, to Thomas Jameson, and a declaration that 
the petitioner was the true and first inventor of the invention con- 
tained in the said letters patent. The petition contained the 
following statements:—({1) In 1893 the petitioner invented a 
vacuum hammer, more particularly described in the specifications 
and drawings of a patent No. 15,212, of 1894, granted to one Thomas 
Jameson, and was the true and first inventor of the said hammer. 
(2) The petitioner on or about October 21st, 1893, provisionally 
protected the said invention in America, and caused three model 
hammers to be made in accordance with a drawing, of which the 
drawing attached to the said patent is a copy. (3) In or about 
March, 1894, the petitioner handed one of the said model hammers 
and the copy of the said drawing to one Thomas Austin, who 
acted in his employment, for the purpose of securing orders 
for the sale of the said hammers in America, and the said 
Austin was fully informed by the petitioner as to the working 
and objects of the said invention. The petitioner intended to 
take out a patent for the said hammer in England, butdid not do 
so immediately, as he was advised that the provisional protection in 
America protected the invention in England for two years. (4) In 
April, 1894, in breach of his duty and in fraud of and unknown to 
the petitioner, the said Austin came to England and handed the 
said model to one Jameson, and instructed him to take out a 
patent for the said invention, and hold the same as agent for the 
said Austin and one Reay, and on or about October 9th, 1894, the 
said Jameson, as agent for the said Austin and Reay, sold the said 
patent absolutely to William Rennard Pilkington. (5) On 
September 29th, 1896, the petitioner, in ignorance of the said 
fraud that had been perpetrated on him, applied for and obtained 
in England a patent, No. 21,555, of 1896, for the said invention. 
(6) Further, the said letters patent, No. 15,212, of 1894, are invalid 
by reason of the fact that the said invention was not new at the 
date of the said letters patent, as more particularly appears by the 
particulars of objection delivered herewith. (7) The petitioner has 
granted an interest in the said invention to Joseph Robinson to 
the extent of one quarter, to Robert Alexander Robinson a further 
quarter, and to William Graham a further quarter. 

Mr. Fletcher Moulton, K.C., and Mr. Colam appeared in support 
of the petition; Mr. Jenkins, K.C., Mr, A. J. Walter, and Mr. J. 








H. Gray for Mr. Pilkington ; and Mr. Macmahon for Mr. William 
Graham, in the same interest as the petitioner. 

After evidence had been given as to the alleged anticipation and 
prior publication in England, 

Mr. FLetcHER MovuLton further submitted that as the patent of 
1894 had been obtained in England in fraud of the petitioner’s 
rights, the grant wasvoid «bh initio, and the Court had consequently 
no discretion, but must order a revocation. 

Mr. JENKINS contended, in answer to this submission, that no 
fraud had been proved. Neither Austin nor Yeakley had been 
called as a witness, and Austin might have boxu side believed that 
Yeakley did not intend to take out a patent for his invention in 
England. 

In delivering judgment, Mr. Justice FARWELL said :—This is a 
petition for revocation of a patent, and it comes under very 
remarkable circumstances. The particular patent has been in 
issue before. Before Mr. Justice Kekewich last year the patentee 
brought an action against two persons who are now fighting this 
petition for revocation as petitioners, to restrain the infringement 
of his patent, and he succeeded before Mr. Justice Kekewich. 
They have now presented a petition for revocation; and, as they 
have got the Attorney-General’s fiat, the whole matter is of course 
open to them, and there is no estoppel in anything that was done 
by Mr. Justice Kekewich. So far as I can recollect, this is almost 
the only case in which the same party litigant can litigate over 
again the same facts which he has already put in issue before 
another tribunal, and get a second trial, although he has already had 
the matter adjudicated against him once before. That being so, of 
course it is open to him to do it, but, at the same time, it is im- 
possible for the judge who tries the second action not to bear in 
mind the fact that, unless the witnesses are so obviously unim- 
peachable that there is no suspicion of an attempt to mislead the 
Court, it is a most dangerous precedent to allow witnesses to appear 
and attempt to supplement evidence which has proved deficient 
on the former occasion. Various grounds were taken for the revoca- 
tion. Some of them were under the head of anticipation or prior pub- 
lication. The learned judge examined the evidence on this part of 
the case with minuteness, and declared it to be untrustworthy. It 
is exceedingly remarkable, he further said, that Mr. Yeakley, the 
man who is said to have been the inventor, has not been called, nor has 
his evidence been taken on commission. This is material, and 
very material, on the last point, and the only point I have had to 
deal with, because on the question of true and first inventor, | 
simply intend to follow Mr. Justice Kekewich’s ruling on the point 
of law, that Jameson was, within the meaning of the Section, the 
true and first inventor. It is said that there is an independent 
right to avoid this patent under Sub-section C of section 26 on 
the ground that it was obtained in fraud of Yeakley. A man who 
alleges fraud is bound to prove it. I can only say that the fraud 
is not proved here. Mr. Yeakley is the man to prove it. The 
story is that one Austin was employed by the American firm to 
take the model of this round and obtain orders in America, and 
the only evidence that I have to show that Austin committed any 
breach of any good faith or duty that he owed to Mr. Yeakley, 
who is said to be the inventor, is that Robinson says that, so far 
as he knows, Austin came over without any authority from 
Yeakley. That is not the way to prove fraud. If you want to 
prove that the man Austin has defrauded Yeakley, Yeakley’s 
evidence should be taken co as to exclude the possibility of 
Austin’s having had any authority, and, moreover, not only to 
prove that he had no authority, but that he had something com- 
mitted to his confidential care, so that it would be a breach of 
good faith for him to come over here and take out a patent. It is 
not immaterial to observe that Yeakley must have known, when 
he sold this hammer and avertised it and the drawings in America, 
that any purchaser from him could have sent that over here as a 
communication to England and could himself have obtained a 
patent here. Yeakley has not proved by the only proper evidence 
that there has been any fraud committed upon him, and there- 
fore I am relieved from considering points of very considerable 
difficulty which Mr. Moulton has suggested under the revocation 
section of the Patent Act, on which I do not intend to express 
any opinion. The result is that the petition fails and I dismiss it 
with costs. 








THE INSTITUTION OF CIVIL ENGINEERS. 





A MEETING of students of the Institution of Civil Engineer: was 
held on Friday evening, the 28th February. Mr. H. R. J. Burstall, 
M. Inst. C.E., in the chair, when a paper on “ Indicating High- 
speed Steam Engines,” was read by Mr. A. M. Arter, 
Stud. Inst. C.E. 

The following is an abstract of the paper :— 

To keep pace with the various improvements in steam engines 
which have been introduced since the indicator was first invented, 
the design of this instrument has had to be considerably modified 
from time to time. 

The author describes the gradual growth and improvement 
of the indicator, and investigates the inaccuracies produced in 
diagrams by the indicator and its gear, emphasising the advis- 
ability of inquiring into the conditions under which a diagram 
is taken before interpreting it. An example is given of a diagram 
showing, apparently, considerably more compression at one end of 
the stroke than at the other, while actually both ends had their fair 
share, but the motion transmitted to the drum, relatively to that 
of the piston, varied throughout the stroke. 

When indicating new engines on torpedo boat destroyers, it 
was found necessary to increase the piston clearance, in order 
to obtain good diagrams, free from sticking. The diameters to 
which they were eased are given for the various cylinders, and a 
special piston is described which was used in extreme cases. 
The construction of piston springs, their general working tempera- 
ture, and the conditions governing the scale to be used, are 
investigated, those recommended by some makers being quoted. 

The stretching and sagging of long driving cords is next 
dealt with ; and the advantages that could be obtained by the 
employment of indicators constructed with duplicate drum-tops 
of various weights, in order that the inertia of the complete drum 
might be constant for predetermined increments in the number of 
revolutions per minute, are explained. i 

A number of defective diagrams are examined, showing the effect 
of pressing the pencil too hard and having the indicator piston too 
tight-fitting ; the effect of compression and the want of it on 
diagrams from low-pressure cylinders ; the advisability of increasing 
the stiffness of the spring with the speed of the engine ; inaccuracies 
introduced by the string and by heavy adjusting Bay &e., 
showing how from this cause a reduction may be produced in the 
mean effective pressure as obtained from the diagram ; the effect 
of an obstruction in the pipes from the cylinder, and the result of 
wire-drawing ; the effect of using too long a drum-spring, thus 
allowing the inertia of the drum to cause it to overrun its normal 
travel, elongating the diagrams at one end and reducing the 
indicated mean engine-pressure ; and, lastly, the effect of drum 
friction. 

A series of experiments on drum-springs is described, to show 
the effect of the sagging of the string in varying the speed of 
rotation of the drum, and the advantage of being able to vary the 
weight of the drum. ad : 

The necessity of having the string from the indicator in the 
plane in which the lever moves, and at right angles to the mid- 
position of the lever, and the advisability of bell-cranking the lever 
or guiding the string when this is impossible, are also explained by 
means of diagrams. i : 

The reading of the paper was followed by a discussion in which 
Messrs. R. S. Allen, E. A. Davis, A. B. Linscott, A. B. Smith, 
H. M. Warner, F. E. Whittle, H. E. Wimperis, and G, L, Wingfield, 
Studs. Inst. C.E., took part. 
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STANDARD SPARK ARRESTERS, CHESA.-. to receive fuel of varying quality combined with extra heavy 


PEAKE AND OHIO RAILWAY. 


THis question is at the present moment engaging the 
,ocomotive engineers of both England and America, and each 
country is attempting to solve the difficulty in a manner 
characteristic of itself. Numerous conditions combine to 
‘cause sparks—coal of indifferent quality, a small exhaust 
nozzle, or, perhaps most of all, an improper adjustment of 
the damper. 


























trains to maintain that proper pressure of steam, without 
which time is sure to be lost to a more or less serious degree. 

To turn again to the American pattern : here, it is claimed, 
there is no interference with the draught, as the object of the 
plate is only to break up the sparks, and as the draught is 
generally stronger than in English engines, the sparks have a 
longer distance to fall, with the consequently increased 
probability of their ceasing to be incandescent by the time 
they reach the ground. 




















STANDARD FRONT END OF AMERICAN LOCOMOTIVE 


The English plan is to endeavour to retain the sparks in 


the front end, so as to ensure no fires; while the American is 


to endeavour so to treat them before they pass from the stack 
as to render them harmless on falling. Service conditions 
are, no doubt, responsible for this divergence, since the 
American engine is usually worked the harder of the two. 


In the American smoke-box in use on the Chesapeake and | 


Ohio Railroad, and here illustrated as showing the standard 
Master Mechanics’ recommendations clearly. i 


while on a level with the top of the blast pipe wire netting 
is fixed across the whole smoke-box. This is clearly shown 
in the accompanying diagram. The fundamental principle 
of this arrangement is to try so to reduce the size of the 
sparks passing from the stack that they shall cease to be 
incandescent by the tim that they reach the ground, since 
they have discovered in the United States that to absolutely 
prevent spark-throwing in locomotives is impossible without 
very materially reducing the power and efficiency of the 
machine. 

The suggestion has been made that to prevent sparks 
would be easy were it possible to prevent the pull on the fire 
reaching such a point as to render the draught strong enough 
to carry the lighter portions of the fire with it; this is no 
doubt true, and American engineers argue that it might be 
attained by either the introduction of the wide fire-box 
carried over a small pair of trailing wheels and overhanging 
the frames, or by increasing the size of the engine to such a 
point that it would never be necessary to open the regulator 
beyond the first port, no matter how severe the work in 
which it was engaged, or perhaps by the increasing use of the 
compound. But granted that this spark arrester lessens the 
draught, some alteration is required to enable engines liable 


There is fixed | 
to the front tube plate a deflector plate, whose object is not | 


> ‘ > cs ak ace ‘ . sh - | 
to hold the sparks, but to break them up as small as possible ; | Crichton-Browne, treasurer and vice-president, in the chair. It 


Our thanks are due to Mr. Morris, of the Chesapeake and 
Ohio Railroad, for the blue print of the standard front end. 








NavVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: E. Crabtree, to 
the Glory, for the Whiting ; J. E. Vibert, to the Vivid, for the 
Fairy. 

20YAL InstirvTion.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday last, Sir James 





was announced that his Royal Highness the Prince of Wales had 
graciously consented to become Vice-Patron of the Institution. 
Sir William Agnew, Bart., Mr. Hilder Daw, Mr. J. F. W. Deacon, 
Mrs. Deacon, Mr. A. St. John Clerke, Miss Agnes M. Clerke, Mr. 
E. Figgess, Mr. M. Fitzmaurice, Mr. F. M. Guedalla, Dr. J. 
Harold, Mr. F. Legge, Dr. H. Lewkowitsch, Miss A. H. Little, 
Mr. W. F. Preedy, Dr. A. M. Robson, Mr. M. M. Samuel, Mr. F. 
A. Smith, Mr. J. J. Torre, Major-General James Waterhouse, Mr. 
Philip Watts, F.R.S., and Mr. C. Tweedale, were elected members. 
The special thanks of the members were returned to ‘‘An Old 
Member ” for a donation of £50 to the Fund for the Promotion of 
Experimental Research at Low Temperatures. On Tuesday next, 
March }11th, Professor C. B. Poulton, F.R.S., Hope Professor of 
Zoology in the University of Oxford, will deliver the first of a 
course of two lectures at the Royal Institution on ‘ Recent 
Researches on Protective Resemblance, Warning Colours, and 
Mimicry in Insects,” and on Thursday, March 13th, Mr. E. T. Reed, 
of the staff of Punch, will commence a course of two lectures on 
“Caricature In and Out of Parliament.” The Friday evening dis- 
course on March 14th will be given by Professor Silvanus P. 
Thompson, his subject being ‘‘ Magnetism in Transitu.” The suc- 
ceeding discourse on March 21st will be delivered by Geheimrath 
Professor Otto N. Witt, of Berlin, on ‘‘ Recent Developments in 
Colouring Matters,” in English. There will be no evening meetings 





on March 28th and April 4th. 


AMERICAN ENGINEERING NEWs, 
(From our own Correspondent.) 


Lignite-burning locomotive.—Among the latest special designs of 
| American locomotives is a goods engine for burning lignite as fu 1 
| It isa four-cylinder compound engine, with cylinders l4in, and 24h 
diameter by 26in. stroke, and has eight coupled driving whee ¢ 
two-wheel leading bogie and a pair of trailing wheels under ¢} : 
tire-box. ‘The compounding ensures a light blast, and the engi ” 
| hasan extended smoke-box with netting for a spark arrester, the 
funnel being cylindrical and unobstructed. The fire-box is sft,'lo; . 
| at the bottom, but the front inclines so as to increase the length to 
| 94ft. at the tube sheet, to allow for the flaming of the fuel, The 
| crown sheet is of 6ft. radius, and the side sheets slope outwards to 
| give a width of 5ft. at the top and 7ft. at the grates, which are of 
the rocking type. There is a single oval fire door, 16}in. by 36in 
The crown sheet is supported by radial stays, with crown bars at 
| the tube sheet end. The engine is giving good results; ite 
general dimensions are as follows ; ' 
Cylinders, high-pressure, two ..  ..) ..  .. I4im. & 26in, 
Ma low-pressure, two 24in. X Qin, 
Driving wheels, eight ‘ft. 2in, 
Bogie wheels, two .. 2ft. Gin. 
Trailing wheels, two 2ft. din, 
Wheel base, driving. . A . 18ft. 8in 
me i os. oe SR Bin. 
Weight on drivers 128,000 1), 
on bogie 16,000 1h, 
on trailers .. ; » «+ oe 22,000 1b, 
. a cre . os 166,900 TD, 
Boiler, diameter ft. Yin, 
Steam pressure. . 200 Tb, 
Fire-box, length 4 to “ft. 
7ft. 


” 


Re width. . 
“ depth . Bee GE tring ‘ oft. din. to oft. Tin, 
Tubes, number, 270; diameter 2s Zin, 


16ft. Gin. 


Tubes, length .. 
174 square feet 


Heating surface, fire-box 





j » CUNOR... oe ae 2322 

| Me total .. . = 2496 

| Cirate area ee ae ar) ” 

| Steam ports, circular .. : 1} x 271m. 

| Exhaust ports, circular... : 44in, x 27in 
Valves, travel .. .: «.» . ; iin, 


h.p. Jin., Lp. lin, 
h.p. fin., Lp. gin. 
h.p. Oin., lp. Lin, 


| inside lap 

| outside lap 
| si: ASD: 0 : re ; : 
New engine works. —The new works of the Brown Corliss Engine 
| Company, U , are on 1200 acres of land owned by the company, 
| and the works have cost almost £70,000. The buildings are of stee| 
skeleton frame construction, with steel roof trusses, brick curtain 
walls, and a large proportion of skylight and window space, 
The two main buildings are parallel, 65ft. apart, this space forming 
a storage yard, served by a 30-ton electric overhead travelling 
crane, and having a siding at one end, on which materials 
can be delivered to, or machinery shipped from the works. The 
foundry is 110ft. by 325ft., the main floor being 70ft. wide and the 
floor for light castings 40ft. wide, each floor having independent 
crane service suitable to its work. The cupolas are at one end, 
brass foundry at the other, and core ovens at both ends. Outside, 
and parallel with the foundry, is a building for raw materials, 
Adjoining the foundry is a three-storey pattern shop and _store- 
room, 110ft. by 80ft., and also a two-storey office building. The 
machine shop, parallel with the foundry, is 118ft. by 440ft. with a 
centre span of 65ft., and a gallery floor 53ft. wide along one side, 
the single wide gallery being preferred to two narrower galleries, 
At one end of the building is the power-house and forge-room, 
while at the other end, and connected with the foundry, is the 
cleaning-room. Two 30-ton cranes serve the main floor, while 
under the gallery is a 10-ton crane. The tool equipment is very 
complete, designed for high cutting speeds and rapid machining. 
They are arranged on the group plan as far as possible, planers 
in one group, boring mills in another, &c., in order to have all 
operations of the same kind done in a particular part of the shop. 
The tools are operated by electric motors on the multiple voltage 
system, the motors having a variable speed of 64 tol. The voltages 
are from 60 minimum to 250 maximum. The entire change is 
effected in the field resistance. Small tools are driven in groups 
by 18 horse-power motors. There are two engine-driven generators 
of 125 and 250 kilowatts capacity. 

Locomotive with corrugated furnace,—W hile several large American 
railways are now using locomotives with one or more corrugated 
furnaces in place of the ordinary fire-box, the latest application is 
on a small railway of 3ft. gauge on the Pacitic Coast. The engine 
is a four-coupled bogie passenger engine, and the new bviler is 
placed with cab and furnace in front, over the bogie, the smoke- 
box and funnel being behind the rear-drivers. Oil fuel is used, 
and the tender consists of an eight-wheeled platform car, with two 
upright cylindrical tanks—one for oil, and one for water—mounted 
upon it. The boiler barrel is cylindrical throughout, 16ft. long, or 
194ft. over the smoke-box. The furnace is 3ft. 6in. diameter, and 
16ft. long, built of gin. plate, with jin. ends, There are also 
forty-nine water tubes, 3in. diameter, connecting the water space= 
at either end, and lying within the furnace flue. There is a steam 
drum above the boiler, about 8ft. long, and connected to the boiler 
by four legs, somewhat as in the old elephant boilers, In the 
front end of the furnace is a 20in, flanged opening for the oil 
burner or nozzle, while at the other end is a similar opening for the 
outlet of the smoke-box. No brick lining is used in the furnace, 
but only a brick bridge, used to divert the flame upward towards 
the water tubes. The cab was placed at the front end, to give the 
men a better view of the road, and it is also said to be easier riding 
over the bogie. The safety valves and whistle are on the steam drum. 
The Vanderbilt corrugated furnace boiler has a single furnace, 
while the Player corrugated furnace boiler—used with oil fuel—is 
more like a Scotch boiler, having three furnaces leading to a com- 
bustion chamber, from which extend tubes to the smoke-box. 

An American shipbuilding plant.—The new shipbuilding works 
of the Risdon Company, at San Francisco, U.S.A., cover about 
thirty-five acres, and are served by some four miles of railway line. 
The buildings are of steel frame construction, with concrete 
foundations and sheathing of galvanised corrugated iron, All are 
lighted by arc and incandescent lamps. Four methods of power 
distribution are employed: electricity for machine tools ; steam 
for steam hammers ; hydraulic power for riveters, punches, jacks, 
drop forging presses, hoists, plate benders, &c.; and compressed 
air for pneumatic riveters, drills, caulking tools, &c. The power- 
house is 100ft. by 150ft., with Heine boilers, and all equipment for 
generating and distributing power by compressed air, water, steam, 
and electricity ; also distributing salt water for fire protection, 
fresh water for drinking purposes, and oil for the boilers and forge 
fires. The machine shop is 400ft. by 110ft., and very lofty, with 
two gallery floors along each side. These are for light tools, store- 
rooms, office, and draughting room. The floor is paved with wood. 
There are two 10-ton and two 15-ton electric travelling cranes, one 
of 20 tons and one of 60 tons capacity. The boiler shop is 250ft. 
by 184ft., with three electric travelling cranes of 10, 20, and 60 tons, 
and a large machinery equipment, including a punch with 5ft. jaw, 
capable of punching a 6in, hole in a Zin. plate; also gang drills, 
boiler-head flanger, 124ft. bending rolls, &c. The foundry is 250ft. 
by 200ft., with.feur cupolas, a reverberatory furnace, and a number 
of cranes and hoists. The ship tool building is 433ft. by 85ft., with 
a 1éft. shed on one side. The mould loft is the full size of the 
building. An elaborate trolley carrier system is used for handling 
and conveying material to and from the tools. Other buildings 
include blacksmith, pipe, copper, brass, pattern, carpenter and 
joiner shops. There are nine wharves, 150ft. to 400ft. long. The 
works can build at one time six vessels 650ft. long and 80ft. bean’. 
Marine and other engines and machinery are also built at these 
works. 

American marine notes,—Two steel steamers have been launched 
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the Great Lakes for cargo service ; one—the first of four under 
9 ion—is 436ft. long, 50ft. beam, and 28ft. deep, with triple- 
expansion engines and Scotch boilers ; it will carry 6200 tons on 
18ft. draught. The other is 366ft. long, 48ft. beam, and 28ft. 
deep, with a capacity for 4800 tons of freight on 18ft. draught. 
Large steel tow barges, towed by freight-carrying steamers, or by 
specially built tow boats, are a feature of the ore and grain traffic 
of the Great Lakes, and also of the coasting service. The Reading 
Railroad carries coal between Philadelphia and other Atlantic ports 
in barges of 1600 tons capacity, while new barges of 3000 tons 
capacity are being built. A towing steamer, with engines of 1000 
horse-power, takes three or four barges a trip of 500 miles loaded, 
and returns light in 64 days. These steel barges resemble steam- 
ship hulls, without engines or propellers. | There are masts and 
cargo booms, and small engines for working the towing cables, 
hoists, kc. The tug boat has a steam towing machine. Similar 
barges, of 1600 and 4000 tons capacity, are now run between Phila- 
delphia and Cuba, It is proposed to try this class of service for 
Atlantic traffic. The barges would be 300ft. long, 46ft. beam, and 
26ft. deep, with a trunk containing the hatches. The tow line 
would be attached toa bridle, with ends attached at either side of 
the bow. ‘The hawser for the second barge would lead through 
a swivelling chock in the stern of the head barge. A tow boat, 
yooft. long, 36ft. beam, and 20ft. deep, with engines of 1700 horse- 
power, and a powerful steam towing engine, could take two such 
barges 3200 miles in about twenty-one days, at an expense of 
about £30 per day for the steamer, and £10 per day for each barge. 
It is noted that few, if any, such barges have been lost when being 
towed by a steamer fitted with a towing engine. 

Oc0can cargo steamers.—Two large steel steamers have recently 
been built on Lake Erie, U.S.A., which are intended for ocean 
service, and will be cut in two to enable them to pass through the 
St, Lawrence canals and locks on their way to the sea. These 
vessels are the Minnetonka and Minnewaska, built by the American 
Shipbuilding Company to the order of the American Navigation 
Company. They are 443ft. long, 434ft. beam, and 33ft. deep, 
carrying 7000 gross tons of cargo and 700 tons of bunker coal on 
a draught of 254ft. A double bottom on the cellular system will 
carry 1600 tons of water ballast. The triple-expansion main 
engines are of 2400 horse-power at 70 revolutions ; cylinders, 
Yin., 42hin., and 73in. diameter, 4ft. stroke. The crank shaft is 
lin. diameter, with crank pins l4in. by 154in. There are four 
main boilers of the Scotch pattern, single-ended, with a total 
of 150 square feet of grate and 7000 square feet of heating surface. 
Forced draught on the Howden hot-blast system is supplied by a 
fan belted toa steam engine. The cast iron propeller is 184ft. 
diameter, 17ft. pitch, with four removable blades, giving 94 square 
feet of surface. The boilers are placed fore and aft in two pairs, 
with tiring rooms at each end, and each pair has its own funnels. 
The donkey boiler is also a Scotch boiler, onthe upper deck. The 
boilers are just aft of amidships, with the engine-room aft of the 
boiler-room. There are four steel pole masts, with four cargo 
booms to each mast, while forward of the bridge are two short 
masts—one on each side—with booms for handling the bunker coal. 
Each of the nine hatches has a double-cylinder steam winch with 
friction drums and steel rope. The condensers have 3120 square 
feet of cooling surface. The air pump is vertical and single-acting, 
and the feed pumps deliver toa Worthington heater. The feed, 
ballast, and donkey pumps are of the Blake pattern. The main 
steam pipe is 9in, diameter, of lap-welded iron, with riveted cast 
steel flanges and solid drawn copper connections to the boilers. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


“So far as he could see, they had a fair prospect before them. 
Trade had improved in the last month or so, after having been 
down at a very low point at the turn of the year.” Such was the 
declaration of the chairman of the Iron and Steel Wages Board, Sir 
Benjamin Hingley, Bart., at the annual meeting of that body this 
week. The foregoing cheerful view taken by an authority of so much 
experience in the iron trade has helped to confirm the feeling of 
renewed contidence to which I have been able to direct attention 
in my last few letters. In fact, there is no falling away in the 
conspicuous improvement which has recently manifested itself on 
this market. 

Common bars are £6 7s. 6d. to £6 10s.; North Staffordshire 
make, £6 10s. to £6 15s.; gas tube strip, £6 15s.; rivet iron, £7 5s. 
to £7 10s.; and angles, £6 17s. 6d. to £7 2s. 6d. The sheet iron- 
makers are much better employed, and quote sheets of 20 gauge 
£7 lds. to £7 17s. 6d., 24 gauge £7 17s. 6d. to £8, and 27 and 
28 gauge £8 10s. to £8 12s. 6d. Galvanised corrugated sheets are 
£11 10s. to £11 15s. delivered at out-ports. An advance of 2s. 6d. 
to 5s. a ton is very general in second and third-class iron of the 
rounds and squares, tube strip, hoops, and other descriptions, and 
many firms will not now sell except at the full 5s. rise. 

Marked bar firms, while admitting a decided improvement, do 
not yet seem disposed to alter their minimum of £8 10s., fixed in 
May last; but they nevertheless state that, with pig iron advancing 
and coal so dear, some revision may soon have to be considered. 
Unmarked makers report that they now readily obtain the late 
advances on gas strip and a few other sorts, and will shortly 
hold a meeting to consider the improved prospects. The arrange- 
ments for another important amalgamation, under the title of 
Baldwins, Limited, are reported to be completed. The amal- 
gamating firms are E. P. W. Baldwin, Limited, of Wilden, near 
Stourport, Worcestershire, best thin sheet makers, and four 
other firms in South Wales and London, prominent among whom 
are Alfred Baldwin and: Co., Limited, South Wales, and the 
Blackwall Galvanised Iron Company, Limited, London. 

A great deal of activity is still observable in steel, and current 
quotations are :-—Bessemer billets, £4 17s. 6d. to £5 ; best Siemens, 
£5 2s. 6d. to £5 5s.; bars, £6 10s. to £7; plates, £6 15s. to £7 5s.; 
girders, £6 to £6 5s.; and angles, £5 lds. to £6 5s. 

Blast furnace owners and their agents are particularly pleased 
with the turn which things have lately taken in their departments 
of the market. On ’Change this afternoon, Derbyshire and North- 
ampton, and Leicestershire smelters were asking more money for 
new contracts, and decline to part with their metal except on their 
own terms, Staffordshire makers are almost equally firm, having 
moved up with the Midland firms. 

Current quotations are :—Staffordshire cinder forge, 47s. 6d. to 
48s.; part-mine, 53s. to 55s.; all-mine, 55s. to 60s.; best ditto, 
‘7s. 6d. to 80s.; cold blast, 95s, to 100s.; Northamptonshire, 52s. to 
03s.; Derbyshire, 52s. 6d. to 54s.; Lincolnshire, 53s. 1d.; and 
North Staffordshire, 53s. 6d. to 55s. 6d. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The speculative section of the iron market has 
undergone some fluctuation during the past week, which is only 
what might be expected considering the very intangible basis forthe 
recent upward move. As I have previously intimated, the advance 


in prices has been due rather to outside influences than actual 
home trade improvement, and the further course of the market 
will be largely governed by what the United States and the 
pve: quarters it is not thought 
wi 


serious competitor 


Continent may do. 
probable Germany 
material, or a 


of raw 
material, 


either a large buyer 
with finished 





in this country. As to the extent of American buyiug, this is 
altogether too uncertain a contingency to afford any reliable data. 
So far the quantity of English pig iron exported to the United 
States has not been of really large weight, but one further result of 
the present American requirements has been that the anticipated 
shipments of Canadian iron to this country have been diverted to 
the States. The question is, will America continue to seek outside 
supplies to meet her requirements ; if so, a further upward move 
in the English markets may be expected. On the other hand, if 
the present pressure of requirements in the United States is only 
temporary, later on shipments of both American and Canadian 
iron to this country may be resumed, and some very keen competi- 
tion for business can certainly be looked for. 

The Manchester Iron ’Change meeting on Tuesday presented 
somewhat of a contrast to the brisk market repo last week. 
The downward move in speculative brands of pig iron, although 
this has not to any very material extent so far affected makers’ 
quotations, has a tendency to check further buying, and amongst 
some of the merchants there was again a disposition to undersell 
in anticipation that prices may be still lower. In pig iron only a 
very moderate sort of business was being put through, and trans- 
actions were difficult at the full makers’ quoted rates in 
competition with the lower prices which some sellers in the 
open market were prepared to accept. For Laneashire 
brands makers have not altered their quotations from last 
week, No, 3 foundry remaining on the basis of about 57s. 6d., 
less 24, delivered Manchester. Lincolnshire makers, who were 
ast week quoting 2s. to 2s. 6d. above their minimum basis, 
have advanced their list rates 1s. 6d. per ton, these being now 51s. 
No. 4, and 51s. 6d. No. 3 foundry, net, delivered Manchester, and 
they are only booking renewal orders with regular customers at 
these figures ; where new business is offered they are asking 6d. 
per ton above the list. For Lincolnshire forge qualities the is 
is now 51s, 2d. net, with Lancashire makers quoting about 52s. 6d., 
less 24, delivered Warrington. Middlesbrough is easier, ordinary 
No. 3 foundry being obtainable at about 55s. 1d. to 55s, 4d. net, 
with makers quoting for special brands 56s. 1d. net, by rail Man- 
chester. Scotch iron is not so strong, quotations being about 
f7s, to 57s. 6d. Eglinton, and 60s. 6d. to 60s. 9d. Glengarnock, Man- 
chester docks. Of Canadian iron there is practically nothing 
coming forward, the shipments that would otherwise have been 
made here being for the present at least diverted to the United 
States. 

In the finished iron trade some slight improvement is being 
maintained. It is still exceptional where forges are running full 
time, but they are better off for orders, and prices are now firm at 
the minimum basis of £6 10s. Lancashire bars, with North Stafford- 
shire £6 10s. to £6 15s., delivered here. Sheets are steady at 
about £8 5s., and in hoops a moderate home business is being done 
at association rates of £7 2s, 6d. random to £7 7s. 6d. special cut 
lengths, delivered here, and 2s. 6d. less for shipment. Nut and 
bolt makers report rather more business coming forward, and they 
are now tolerably well engaged on both black and bright goods, 
with prices steady at late rates. 

A fairly satisfactory business is passing through in the steel 
trade. Hematite makers are firm in holding to the recent advance, 
No. 3 foundry being quoted 68s. to 69s. net, delivered Manchester, 
but in the open market there are lower sellers. Local-made billets 
remain at £4 17s. 6d. Warrington, and £4 18s. 9d. Manchester. 
Steel bars are quoted £6 10s. to £6 12s. 6d., and boiler plates are 
firm at £7 10s., less 24, delivered Manchester. Quotations for 
common plates are still somewhat irregular ; sellers are reported 
as low as £6, and there would be no difficulty in placing orders as 
low as £6 5s. delivered here. 

The position in the engineering trades maintained the slight 
improvement reported during the last week or two, although this 
is as yet more in the way of indications of new work to come 
forward than any greatly increased weight of orders actually giving 
out. Machine toolmakers are receiving a good many inquiries for 
special tools for railway work, and amongst structural engineers 
inquiries are more numerous. In the boilermaking trade a satis- 
factory weight of work, both in hand and coming forward, is 
reported. Locomotive and railway carriage builders continue well 
off for work, end activity is fully maintained amongst electrical 
engineers. The chief depression is still in the textile machine 
trades, particularly spinning machines, some of the loom makers 
being fairly well employed. 

In the coal trade there is a continued gradual slackening in the 
demand for house-fire requirements which is bringing more plentiful 
supplies of round coal on the market, and although pit rates are 
without quoted change from last month, here and there to effect 
special sales prices are perhaps a trifle easier. This, however, can 
scarcely be said to represent any appreciable weakening of the 
position generally. For the most part collieries have still plenty 
of orders for house coals to move away all they are raising, and pits 
are also still kept on full time, with prices, taking them all through, 
steady at the list basis ruling last month. 

With the lessened demand for house-fire consumption, there are 
also more ample supplies in the lower qualities of round coal suit- 
able for steam and forge purposes, but not sufficient to bring any 
surplus on the market that has to be pushed for sale at appreciably 
lower prices. The inland demand for iron-making purposes is, if 
anything, rather more active; this is helping to steady the market, 
and prices are being firmly maintained on the basis of about 9s. for 
good qualities of steam and forge coals at the pit. 

A continued fairly active inquiry is reported for the better 
qualities of engine fnel, and Lancashire collieries have no difficulty 
in finding a ready sale for all they are producing, with prices firm 
at about 6s. 6d. good medium, up to 7s. best sorts at the pit. 
The commoner sorts remain more or less a drug on the market, 
owing chiefly to the competing surplus supplies from outside dis- 
tricts, which are pushed for sale in local markets at prices-con- 
siderably under those quoted by Lancashire collieries. For 
common Lancashire slack 5s. to 5s. 6d. are still about the average 
quotations, with slack at the pits in the Derbyshire district offering 
freely at about 3s. to 3s. 6d. per ton. 

For shipment, business continues to quieten down somewhat, 
and collieries depending at all largely upon this branch of trade 
have to quote rather lower prices to secure orders, 10s. 6d. being 
about the full average figures obtainable for good qualities of 
steam coal delivered at the ports on the Mersey. Where, how- 
ever, collieries have sufficient outlet in their inland trade for their 
production of common coal, they are not all all eager sellers at the 
low shipping prices now ruling, with the result that there is no 
large quantity of steam coal being pushed for sale at the Lanca- 
shire ports. 

Coke, both for foundry and furnace purposes, still meets with a 
good inquiry, and prices are steadily maintained at late rates, the 
best Lancashire foundry cokes remaining about 22s. to 24s.; good 
washed furnace cokes, 13s. to 14s.; and Yorkshire furnace cokes 
about 12s. to 13s. per ton at the ovens. . 

Barrow.—The demand for hematite pig iron is steady, and a fair 
and regular business is offering. Orders are, in fact, quite as 
numerous, and represent as much weight of iron as makers are 
able to deal withon the basis of the output of the thirty-six furnaces 
in blast, compared with thirty-four in the corresponding week of 
last year. Prices are firm for makers’ iron at bos. per ton net 
f.o.b. Warrant iron is also firm, but prices show a decline of 
1s. 6d. per ton on the week. No business has, however, been done, 
and holders of stocks are very firm in their holdings. Nochange in 
stocks has been made during the week, and there is still 16,605 tons 
in warrant store yards. The prospects of trade are more satis- 
factory than they have been, and there seems every reason to believe 
that a greater bulk of iron will be needed by consumers immedi- 
ately the spring is reached. 

Iron ore is in good demand, and there is not as full a supply of 
good native ores as local smelters require, with the result that large 
purchases of Spanish ore continue to be made. Prices are steady 
at 12s. per ton for good average sorts of ore. Spanish remains at 
15s, per ton net at West Coast ports. 





The steel trade is very steady in nearly all departments. The 
only branch showing any weakness is that of ship and boiler plates, 
and this is caused by the continued depression in the shipbuilding 
trades, but a fuller demand is reported this week, and this is 
likely to improve as the season advances. Plates are down at 
£5 15s. per ton, but are showing a stiffening tendency. The rail 
trade is busy, and plenty of orders are offering, but prices remain 
unremunerative at £5 5s. per ton, and they are being kept down 
by German competition. Light rails are at £6 10s. There is a 
good demand for tram girder sections. Hoops, billets, slabs, tin 
bars, and merchant steel generally are in good demand. 

The shipbuilding and marine engineering trades are giving 
evidence of new life, and it is evident before many months are 
over the yards at Barrow will be full of work. Of late, several 
workmen have been paid off in several of the departments, but 
as shipbuilding has not been busy elsewhere, the men are still for 
the most part idle. There is considerable briskness in the gun 
mounting, projectile, and other war material departments. _ 

Coal and coke are easy in tone. The demand is comparatively 
small, and prices show a weaker tendency. 

The shipping trade is busy. The exports last week of iron 
represented 9675 tons, and steel 11,272 tons, as compared with 
5275 tons of iron and 9704 tons of steel in the corresponding week 
of ‘ast year, an increase in iron of 4382 tons, and in steel an 
increase of 1568 tons. The shipments of iron this year stand at 
72,429 tons, and steel 80,233 tons, as compared with 61,830 tons 
of iron and 76,678 tons of steel, an increase in iron of 10,599 tons, 


and in steel an increase of 3555 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the South Yorkshire coal trade business, on the whole, con- 
tinues good. In spite of the milder weather, the demand for house 
coal continues very brisk. Owing to the pressing demands, mer- 
chants had allowed their stocks to get low, and these are now being 
replenished to meet present demands. The continved pressure, 
together with the lowness of stocks generally, has enabled coal- 
owners to keep up quotations. The pits are working full time, and 
there is no difficulty in disposing of the better-class fuel. Best 
Silkstones are quoted 13s. to 14s. 6d. per ton ; seconds, from Ils. 
to 12s. per ton ; Barnsley softs, 11s. 6d. to 12s. 6d. per ton ; nuts, 
from 10s. to 10s. 6d. per ton. 

The general demand for steam coal has slightly improved. The 
progress made in placing contracts for the coming export season is 
not quite satisfactory, the foreign coal merchants and contractors, 
it is stated, insisting on the coalowners paying the coal tax. For 
steam coal supplied on general orders the price is about 9s. 3d. to 
9s. 6d. per ton. There is no change to report in the condition of 
the gas coal trade. The inquiry for slack and small coal continues 
unchanged. The quantity produced is very heavy, the supply ex- 
ceeding the demand, and in consequence greater attention has 
lately been paid to screening, and several qualities of slack and 
smudge are now produced. Good nuts for household use make 
10s. 3d. to 10s. 6d. per ton; good screened slack, 6s. 6d. to 7s.; 
slack and smudge for coke-making purposes, 4s. to 4s. 3d. per ton. 
The production of coke is still in excess of requirements, but the 
condition of the trade is somewhat better. Good ordinary smelt- 
ing coke makes 11s. to 11s. 6d. per ton at the ovens. 

Iron is now steadily strengthening. Up te the time of writing 
quotations have not absolutely changed, but the ironmasters, with 
a view to an early advance, hesitate to take orders at current rates 
for forward delivery, and an increase in price lists is expected 
almost immediately. So far the improvement hasnot much affected 
the various departments of the steel trade, which has rarely been 
in so unsatisfactory a condition as is now reported from the different 
quarters. A large number of men is out of employment, and in 
one or two instances, in spite of rumoured orders coming to hand, 
the ranks of the idle are being added to. The latest quoted prices 
in Sheffield aré :—Lincolnshire forge iron, 47s. per ton; foundry, 
48s. per ton ; West Coast hematites, 6ts. 6d. to 67s per ton ; East 
Coast hematites, 63s. 6d. to 64s.; bar iron, £6 10s.; Bessemer 
billets, £6 15s.; Siemens-Martin billets, 10s. per ton higher. 

There was some little talk last week in steel circles about the 
United States manufacturers trying to purchase the entire output 
of certain Swedish mines. 

In the military material trades inactivity is still the rule. The 
armour plate manufacturers are looking forward with some 
anxiety to the orders promised on account of the new shipbuilding 
programme. In reply to the representations of two of the 
Sheffield City members this week, the Secretary of the Admiralty 
indicated that the armour orders would soon be placed. The 
difficulty, however, is that the Admiralty do not give out sufficient 
orders to keep the enormous plant now available anything like 
fully employed. 

Rather better accounts are now being given of the silver and 
electro-plate trades. The principal calls are on account of the 
Coronation festivities, which are expected to begin a season of 
briskness. One feature of the silver trade which will be heard of 
with exceptional interest is the reproduction of fine examples of 
old plate, which have been the prized possession of families from 
generation to generation. Although the feeling generally is one 
of greater confidence, the new work to hand has been very un- 
evenly divided, the bulk of it going to the larger establishments, 
the smaller houses being but indifferently engaged. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A GENERAL improvement has appeared in almost all branches of 
the iron and steel industries, and the opinion is growing that the 
downward movement which has been in progress for some time, 
and which promised to continue throughout this year, has reached 
its limit, and it would seem as if better prices and brisker trade 
would be reported this spring. It was rather anomalous to see 
Cleveland pig iron falling in price while business and quotations 
were becoming more satisfactory in all the pig iron consuming 
industries. Everything was in favour of better prices for pig 
iron, but they nevertheless declined. That was, however, rot due 
to the condition and prospects of trade, it was brought about 
entirely by speculative influences. Operators in warrants were 
selling out to realise profits, and this action caused the value of 
Cleveland warrants to fall from 48s. 2d. cash to 46s. 5d. when the 
— to sell subsided, and on Wednesday pig iron warrants 
vegan to go up again. 

Further orders have been received from the United States for 
Cleveland pig iron. Last week the first cargo of 3000 tons went to 
Philadelphia, and 5000 tons more are to be despatched within the 
next few days. Other sales, to the extent of 10,000 tons, have been 
effected by London merchants, and it is reported that 5000 tons 
have also been sold through Glasgow. A portion of the 10,000 tons 
is to be shipped this month. The increase in prices that has lately 
been made makes it rather difficult to do further business with the 
States, but there are still plenty of inquiries. Prospects are poor 
of doing a good spring’trade with Germany. So far this year Ger- 
many has only had about 16,000 tons of pig iron from the Cleveland 
district, against over 52,000 tons when trade was good in 1900. 

The market for Cleveland warrants was unsatisfactory during the 
latter part of last week and the earlier half of this week. When 
they touched the best last week they were 5s. 5d. above the 
minimum of recent years, that being reported in December, but 
1s, 9d. was lost by the operations of the speculators in selling out. 
That downward movement has apparently ceased, and prices have 
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moved up again. ‘Cleveland foundry iron became easier up to 
Tuesday, but has favoured sellers since. Makers who last week 
could get 47s. 9d. per ton for their No. 3 had to accept as lowa 
figure as 46s. 9d. on Tuesday, but have since been able to realise 
47s. No.1 has been reduced to 48s. 6d., and No. 4 foundry to 
46s. 6d. The downward movement did not affect the value of 
forge qualities of Cleveland pig iron, which are again rather scarce, 
and nothing less than 46s. 3d. has been accepted for grey forge, 
46s. for mottled, and 45s. 9d. for white, all these being higher 
than the rates ruling last week. 

When Cleveland iron was advancing in price, quotations for 
hematite iron were declining; this week the position has been 
reversed. There has been a steady upward movement in the 
value of hematite pig iron, which has raised mixed numbers to 
56s. 6d. per ton, and hematite forge to 54s. 6d. Owing to the 
increasing freights, Rubio ore, which a short time ago was obtain- 
able at 15s. per ton delivered at wharf Tees or Tyne. has been 
realising 16s. per ton this week, and lower prices are not now con- 
sidered likely. 

Furnace coke, which has been declining in price since the com- 
mencement of the year, is stronger this week. Prices for medium 
qualities, delivered at the furnaces on Teesside, fell from 16s. 9d. 
to 14s. per ton, but now there has been a rise to lis., and sales 
have been made at this improved price. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
at the end of February was 142,094 tons, an increase for the month 
of 2266 tons. The stock of Cleveland pig iron in the North-Eastern 
Railway Company’s stores at same date was 1121 tons, decrease 
341 tons. The stock of hematite pig iron at February 28th was 
300 tons, no change having been made since July last. 

Business has shown more activity in the finished iron and steel 
industries this week than for a long time past, and the downward 
tendency in prices has disappeared, giving place in some branches 
to improving quotations. Steel ship plates are now at £5 1ds., 
and iron ship plates at £6 2s. 6d., both less 24 per cent. The 
angle manufacturers, owing to the same causes, have likewise 
advanced their quotations, and now steel ship angles are at 
£5 12s. 6d., and iron ship angles at £5 17s. 6d., both less 24 per 
cent. The outlook is better than it has been for several months, 
and manufacturers are no longer despondent. Common iron bars 
are steady at £6, less 24 per cent. f.o.t., but demand is rather 
quiet. Heavy steel rails have improved a little in price, manufac- 
turers quoting £5 5s. net at works. Cast iron chairs are also 
dearer, partly because of the increased cost of pig iron. Thus, 
£3 10s. net at works is now the figure. 

There is a more hopeful ition in the shipbuilding industry : 
orders have been more freely distributed, and though no marked 
advances have been obtained in freights as yet, there appears to 
be more employment for steamers. 

The coal trade is improving again, and good orders for steam 
and gas coals are being secured both on home and foreign account. 
The tone of the market has become more cheerful than at any 
time this year, and some increases in prices have been secured. 
Best steam coal has been raised to lls. per ton f.o.b., and some 
sales for execution over the Baltic season have been reported at 
lls. 6d.; but most sellers want more than this for forward 
delivery. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has not been quite so strong this week, but 
a large business has nevertheless been done. Dealers who formerly 
purchased warrants have evidently been selling with the object of 
endeavouring to make a profit, and this is believed to be the main 
cause of the weakness in prices. 

Business has been done in Scotch warrants from 53s, 6d. to 
53s, 1}d. cash, at 50s. O§d. for delivery in seven days, and at 
53s, 44d. one month. In Cleveland iron transactions have occurred 
from 47s. to 46s. 44d. cash, and 47s. 2d. to 46s. 64d. one month, 
there being also some business at 46s. 4d. for delivery in six days. 
There has been very little doing in Cumberland hematite pigs which 
have been done at 58s. 9d. cash, and 58s. 104d. for delivery in 
fifteen days. 

a sales are being made of Scotch hematite pigs, whic!r are 
— by merchants 62s. for delivery at the West of Scotland steel 
WOrkKs. 

Since last report 1 furnace has been put out of blast, and there 
are now 82 in operation in Scotland, compared with 79 at this time 
last year. Of the total 44 are making hematite, 35 ordinary, and 
3 basic iron, 

The prices of Scotch makers are as follow :—Carnbroe, f.o.b. at 
Glasgow, No. 1, 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s.; No. 3, 
56s.; Gartsherrie and Calder Nos. 1, 66s. 6d.; Nos. 3,56s. 64.; 
Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Langloan, No. 1,.70s. 6d.; 
No. 3, 59s. 6d.; Coltness, No. 1, 71s.; No. 3, 593.; Glengarnock 
at Ardrossan, No. 1, 66s.; No. 3, 563.; Eglinton, No. 1, 56s. 6d.; 
No. 3, 53s. 6d.; Dalmellington at Ayr, No. 1, 57s.; No. 3, 54s.; 
Shotts at Leith, No. 1, 70s.; No. 3, 58s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5673 tons, compared with 4119 in the corresponding 
week of last year. The total shipments to date since the begin- 
ning of the year are 50,269, being 8333 more than in the correspond- 
ing riod of last year. 

e demand for pig iron is very largely on home account, but at 
the same time the prospects for foreign shipment have been rather 
better both to the Continent and to America. It appears to be 
doubtful, however, whether any considerable trade with the States 
will be maintained ne the coming months. An impression 
prevails that there has mn a tendency on ‘Change somewhat to 
exaggerate the prospects of the American demand. 

The manufactured iron trade has been doing rather better. The 
prices of bars and other articles were recently advanced 5s. per 
ton, owing to the rise in the cost of theraw material, and this increase 
has had the effect of bringing out a considerable amount of f:esh 
business. The makers had been in not a few cases much in want of 
orders, and accordingly the new work has been very opportune. 

The makers of mild steel are very well employed, and so are 
many of the forge masters. “There is a good deal of work in hand 
connected with shipbuilding and engineering, but the new orders 
in this department are scarcely so good as was anticipated. Nota 
little is expected from forthcoming contracts of the Government. 
Mercantile shipping is dull, and owners are not giving out much 
fresh work in the shape of new vessels, 

The coal trade has not been quite so active this week ; the 
weather has been milder, and the demand for household coals 
has fallen off to some extent; the shipments have also been 
smaller. Over Scotland they show a decrease for the week of 
14,000 tons. The greater part of this falling off has occurred on the 
West Coast. Steam coal is quoted, f.o.b. at Glasgow, 9s. 9d. to 
10s.; ell, 10s, to 10s. 6d.; splint, 10s. 6d. to 11s. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SreaM coal prices continue to decline, and are now in the 13s. 
groove, ranging from 13s. 6d. to 14s. Cardiff. This downward 
movement begins to affect collieries where the cost of working is 
above the average, and in several cases brought under notice it 
has become a question of getting the men to give concession, or 
stop working. This = lies very much to the western district. In 
parts of the Swansea Va ~ ! several collieries have been on stop, and 
it is stated that at the Four-foot, Birchgrove, the machinery is 
being brought up. 

It must not be understood that thorough depression has set in. 





Several days on ‘Change, Cardiff, there was improved buoyancy of 
tone, and some notable shipments have to be chronicled; one to 
Bombay in the Knight Batchelor of 10,000 tons, and several lange 
cargoes to the River Plate, to Barcelona and Valparaiso. Swansea 
coal shipments last week were 45,000 tons. Newport about 
60,000 tons, foreign and coastwise. 

Some comment has been made in other quarters respecting the 
Swedish contracts, which have gone to Scotland this year ; but it 
is now stated that Wales has secured a part to the extent of 8000 
tons. 

A prominent coalowner observed this week that all this unrest in 
the trade is due to the high wages and receding prices. Five men 
ware killed at a Blaenavon colliery this week by an accident in the 
shaft. 

Closing coal prices Cardiff mid-week were as follows :—Best 
steam coal, 13s. 9d. to 14s.; seconds, 13s. to 13s. 6d.; drys, 12s. to 
13s.; best Monmouthshire, 12s. 9d. to 13s.; seconds, lls. 6d. to 
12s.; best steam, small, 7s. 6d.; seconds, 6s. 6d. to 6s. 9d.; inferior, 
from 5s. 6d. to 6s.; best house, 16s. to 16s, 6d.; seconds, 13s. 6d. 
to 14s. 6d.; No. 3 Rhondda, ]4s. 6d. to 14s. 9d.; brush, 12s. 6d. 
to 12s. 9d.; small, 9s. 3d. to 9s, 6d.; No. 2 Rhondda, 11s. 6d. to 
lls. 9d.; through, 9s. 6d. to 10s.; small, 6s. 6d. to 7s. 

Latest statement as to condition of market :—Theré is a little 
more improvement in steam ; best and seconds in fair request up to 
Easter ; small steam better; bituminous better denned Patent 
fuel is at 12s, 9d. to 13s.: coke, unchanged ; furnace, 18s. to 19s. ; 
foundry, 19s. 6d. to 24s.; pitwood hardening, 16s. 6d. to 16s. 9d. 

In the Swansea district the following prices are quoted :— 
Anthracite, 20s. to 2ls.; seconds, 16s. to 16s. 6d.; best large, 
13s. 6d. to 14s. 3d.; Red Vein, 12s, 3d. to 12s. 6d.; rubbly culm, 
5s. 6d. to 5s. 9d.; duff, 3s. 3d.; steam, 13s. 6d. to 14s. 6d.; 
seconds, 12s. to 12s. 9d.; bunkers, 9s. 6d. to 10s,; small, 6s. 9d. to 
7s. 3d. House coal: No. 3 Rhondda, 15s. to 15s. 6d.; through, 
13s. to 13s. 6d.; small, 10s. to 10s. 6d.; No. 2 Rhondda, 12s. to 
12s. 3d. Patent fuel, 14s. 6d. to 15s. 6d. Coke: Furnace, 15s, to 
16s.; best foundry, 20s. to 21s, Pitwood, 17s. to 17s. 6d. 

Considerable interest was aroused on ’Change, Swansea, this 
week by the statement, given in a semi-official way, that another 
great steel and sheet iron combine, which had been in progress 
some time, had at length been effected. This is the amalgamation 
of five firms, some of them prominently connected with Swansea 
and Monmouthshire. The full list is as follows :—Wright and Co., 
Gomerton and Landore; Cwmavon Works, Port Talbot ; two 
collieries near Port Talbot ; Baldwin and Co., Panteg and Ponty- 
pool steel works and galvanising works; Messrs. Baldwin's 
sheet and tin-plate works, near Southport ; works at Snowdon 
Dudley; Stour Valley sheet mills, Kidderminster; Cookley 
Mills, Brierley Hill. Directors are announced to be Messrs. A. 
Baldwin, M.P.; R. Beck, Swansea; J. R. Wright, Gomerton ; 
I. Butler, S. Baldwin, and S. L. Dore. 

Most of the steel works are fully employed, the make is large, 
and is quite equalled by the demand. Lately 1000 tons sleepers 
were sent to Alexandra from Newport. Last week Newport sent 
1020 tons steel rails to Liverpool, and local railway requirements 
have also kept the mills busy, but it is in the Swansea district where 
the greatest animation in steel output has been seen. Last week 
the output of steel bars was a record one. With one exception, the 
twenty smelting furnaces were in full drive, and in addition 
200 tons of ingots were received from other works and rolled into 
tin bars. On’Change, Swansea, it was stated that 5500 tons were 
used up in the tin-plate works. The make altogether was 
63,545 boxes, and as the shipments totalled nearly 76,000 boxes, 
stocks were reduced to 118,954 boxes. Large loadings are now 
taking place to America, China, and Japan. 

A strong demand exists for sheets, plain and corrugated, also for 
black plate. In the Swansea district activity continues at hematite 
works and ovens. A large consignment took place this week of 
cast iron chairs to Lowestoft from Newport. 

The pigiron market is strong. Closing figures are :—Pig iron, 
Glasgow warrants, 53s. 14d., 53s. $d., 53s. 1d.cash. Middlesbrough, 
No. 3, 46s. 7d. to 46s. 6d., other numbers in proportion. 
Hematite warrants, 58s. 9d. for mixed numbers; Welsh hematite, 
63s. at works; Welsh bars, £6 5s. to £6 7s. 6d.; angles at 
usual extras; sheets, steel and iron, £8 5s. to £8 10s.; steel 
rails, heavy, £5 7s. 6d. to £5 10s.; light, £6 10s. to £7 10s.; 
Bessemer steel tin-plate bars, £5 2s. 6d. to £5 5s.; Siemens best, 
£5 5s. to £57s. 6d. Tin-plates: Bessemer steel coke, 13s. 9d. to 
14s.: Siemens, 14s. to 14s. 3d.; ternes, 25s. 6d. to 30s. 6d.; best 
charcoal, 15s. 3d. to 16s. 3d.; big sheets for galvanising, 6ft. by 3ft. 
by 30 g. per ton, £11 5s. to £11 15s.; finished black plate, 
£11 15s. to £11 17s. 6d.; block tin, £114 to £111;  spelter, 
£14 14s. 6d.; lead, £12; copper, Chili bars, from £53 5s. Iron 
ore: Tafna, 15s. 6d.; Rubio, 14s. 6d. All these are Swansea prices. 
Cardiff and Newport range from 14s. 3d. to 15s. 6d. 

The annual report of the Bristol Channel centre of the Institute 
of Marine Engineers was submitted at the general meeting of the 
Society, Cardiff, on Monday, Mr. Wailes presiding. An increased 
membership of over 200 was reported. 

An interesting departure from the ordinary run of engineering 
enterprise is being carried out in Monmouthshire by the starting 
of the Blaina aérial railway on Monday. The railway consists of 
two lines of wire rope, lin. diameter, single-span, running from a 
railway siding below Blaina Station up the hill to a quarry 700ft. 
up the steep side of a mountainous slope dividing Ebbw Vale from 
Ebbw Vach. The engineers are Mr: J. P. Roe and Mr. Lindsay, 
and the proceedings were uniformly successful. 

Although the Welsh collier is now linked with the Federation, 
and so far committed to the Eight Hours Bill, a large number of 
men take a common-sense view of the movement, and regard it as 
certainly tending, if carried into law, to lessened production of 
coal, A correspondent in a contemporary strongly advises the 
Welsh colliers to pay up contributions and dissociate themselves 
from the Federation, rather than be led into a strike for an eight- 
hour day, or any other Federation fad, and strongly commends the 
attitude of the men of Northumberland and Durham. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


No material alteration is noticeable in the position of the iron 
and steel trade, the upward tendency being more or less confined 
to some special branches. The pig iron business, for instance, is 
still showing a good deal of weakness, and the improvement in the 
demand for malleable iron has been less marked this week than 
last. On foreign account a tolerably good business is being done ; 
a contract for 2500 t. -hoops has been quite recently secured for 
America, and as competition abroad appears to be less keen now, 
makers are no longer compelled to accept the ruinous prices offered 
them a short time ago. Rhenish- Westphalian ironmasters report 
themselves on the whole fairly well occupied, and the export in raw, 
as well as in manufactured, iron is stated to have been much better 
thanformerly. The steel works are all in pretty lively employment. 
Bars have met with an advance of M. 5 p.t., and girders have also 
been raised M. 5 p.t. The East German and Saxon Union of iron- 
works has likewise resolved on a rise of M. 5 p.t. for castings and 
for cast tubes. The wire nail manufacturers in the Rhenish- 
Westphalian district and“in Silesia report their trade in January to 
have been extremely brisk ; indeed, there was quite a rush on the 
market, consumers having so Jong shown the utmost reserve that 
when once they began to refill their stores they had to purchase 
pretty heavily. 

The production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been, for January of present year, 
656,688 t., of which 108,338 t. were forge pig and spiegeleisen, 
36,212 t. Bessemer, 371,821 t. basic, and 140,317 t. foundry pig. 
Output of pig iron in December, 1901, was 641,545 t.; in January, 
1901, 695,212 t. were produced, 

There is only a sluggish trade done in coal, and Silesian coal 





——. 
owners have been complaining of the very limited demand that 
comes in on home and on foreign account, and stocks consequent} 
have been increasing my In Rheinland-Westphalia the pits 
that do not belong to the Coal Convention have been booking more 
orders than the said Convention, because they quote lower prices 
and are also more willing to take small orders. Here and there 
manufacturers of iron articles have been purchasing coal rather 
freely. 

Only foundry pig, billets, girders, and bars have been reported 
in somewhat better request on the Austro-Hungarian iron market 
while other sorts of iron remain neglected as before. Prices hayg 
not changed. 

Activity is still irregular in the iron and steel industry in 
Belgium, for while in the Litge district, which is the principal 
centre of the steel trade, all the larger establishments have been 
fortunate in securing heavy rail orders, and are consequently well 

wrovided with work; the position of the steel industry in the 
Hainault is far from satisfactory. In most departments a better 
feeling is undoubtedly prevailing ; it would, however, be imprudent 
to attach too much importance to the fact that, here and there 
higher prices were realised ; it may be long before a healthy and 
lasting improvement sets in, the present rise in the demand for 
some articles and the increasing activity which some branches can 
boast of being caused by special circumstances rather than by any 
real improvement in the condition of the iron and steel trade, 
Current list rates are as under:—Foundry pig, free Mussen and 
Halanzy, 58f. p.t.; forge pig, 50f. p.t. free Athus, and 55f. p,t, 
free Charleroi ; basic, 63f. to 64f. p.t.; bars, No. 2, for inland, 1354, 
p.t.; for export, 127f. to 130f. “g Girders, for home consumption, 
127-50f. p.t. and for export 110f. p.t., in some instances 115f, p,t, 
Iron plates, No, 2, 140f. p.t. for home —_-, and 135f. p.t, 
for export ; plates in Martin-Siemens steel, 160f. p.t. for inland and 
155f. p.t. for foreign demand. 

Throughout the past week the Belgian coal market has been 
fairly active ; house coal was in pretty good request, and the 
demand for coke has also improved, owing to the blowing in of 
several blast furnaces, and the price of 1/f. p.t. is likely to be 
firmly maintained in the next quarter ; engine fuel, on the other 
hand, will perhaps meet with a reduction in price in April or May, 
Dry sorts of common coal stand on 8-50f. to 9f. p.t.; medium 
sorts, 11f. p.t.: Flénu coal, 12f. to 16f.; and house coal, 20f. to 34f, 
p.t., according to quality. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 18th. 

For some time to come the phenomenal business, manufacturing 
and financial, conditions will continue throughoutthe United States, 
Speaking in a general way the industries are practically sold ahead 
frum six to nine months. Enterprises under process of unfoldment 
could, it is estimated, a extend industrial activity to meet 
these requirements at least that much longer. All the industries 
appear to bein an exceptionally prosperous condition. So far as 
Congress can assist by legislation these conditions will be maintained, 
One of the first measures to be pushed through is a law establish- 
ing a gold standard on an extended basis. Silver dollar coinage 
will probably be stopped. The purchase of the Panama Canal 
route is being carefully conside The experiment of establish- 
ing small banks in agricultural sections has proven unsatisfactory. 
The tendency of large banks to withdraw circulation is unfavour- 
ably commented on. Commercial, railroad, and manufacturing 
interests all recognise the urgency of the necessity of making our 
monetary system sound as legislation can make it. 

A subject which is intermittently discussed in the public Press 
and among financial leaders is the over-capitalisation of so many 
great combinations in the industries. A sample case is taken in 
the United States Steel Corporation, capitalised at 1,400,000, 000 dols, 
of stocks and bonds, of which the Carnegie interests represent 
304,000,000, and which some ten years ago was represented at 
25,000,000 dols. This is an extreme case, but all through American 
industrial capitalisation there is a rotten thread. The capitalisa- 
tions are mostly excessive. Our political economists furnish a 
variety of opinions as to the outcome, and each hearer can take his 
choice. 

As to iron and steel, reports received to-day direct from city 
headquarters indicate a serious state of affairs, but with no 
probability of immediate manifestation. Steel of all kinds is scarce, 
and mills all over the steel territory are oversold for further twelve 
months. Productive capacity, we are assured by the spokesmen 
for the steel interests, are able to cope with demand, but the 
statements of many consumers talked to this week go towards 
establishing an entirely different state of affairs, Furnaces are 
closed for want of fuel, numerous industries are suffering 
likewise. Cars are scarce. Consignees are not getting materials 
as promised, and yet manufacturers say all will come out right. 
Were they toadvance prices 10 per cent. there would be no 
resistance, but this is a step which the great producers 
will fight to the last. They could not profit by the advance for 
many months, and by that time a great deal of independent 
capacity will be on. This is the statement made by one of the 
highest authorities in steel, and the public accepts it as substanti- 
ally correct. Consumers in all lines want steel. Crude material 
cannot be had, as old orders cover all that can be made for months. 
Bridge-building absorbs immense output. 

Meanwhile = disinterested outsiders are watching the develop 
ments with deep interest. Money is in demand for innumerable 
new enterprises. New Yorkers have about made up their minds 
to expend 28,000,000 dols. in deepening the Erie Canal for 600-ton 
barges. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal quiet, and prices remain unaltered. House coal fer 
shipment quiet, but for inland trade in fairdemand. Exports for 
week ending Ist inst :—Coal: Foreign, 44,385 tons; coastwise, 
18,369 tons. Imports for week ending 4th :—Iron ore, 1600 tons ; 
pig iron, 320 tons ; steel bars, 1100 tons ; pitwood, 7699 loads. a 

Coal: Best steam, 12s. 6d. to 13s.; seconds, 11s, 6d. to 12s.; 
house coal, best, 17s.; dock screenings, 8s.; colliery small, 6s. 9d. 
to 7s. Pig iron: Scotch warrants, 52s. 7d.; hematite warrants, 
58s. 9d., f.o.b, Cumberland prompt; Middlesbrough, No. °, 
46s. 6d. Iron ore: Rubio, 14s. 6d. to 14s. 9d.; Tafna, lis. 6d. 
Steel: Rails, heavy sections, £5 5s. to £5 7s. 6d.; light ditto, 
£6 10s. to £7 10s. f.0.b. ; Bessemer steel tin-plate bars, £5 2s. _ 
to £5 5s.; Siemens steel tin-plate bars, £5 5s. to £5 7s. 6d., al 
delivered in the district, cash. Tin-plates: Bessemer steel coke, 
13s. 9d. to 14s.; Siemens, coke finish, 14s. to 14s. 3d., and very firm. 
Pitwood: 16s. 6d. to 16s, 9d. ex ship. London Exchange telegrams: 
Copper, £54 10s.; Straits tin £115. Freights steady. 








THE Fike BricaDr COMMITTEE OF THE LonDON County CoUN¢ ; “ 
reports that for some time past experiments have been ee 
by the chief officer with a view to ascertaining whether it — 
be advisable to use oil fuel in place of coal with fire. —— 
appliances. As the results of an extended trial, Captain hig 8 
finds that, although the economy of cost is not so great - t 
anticipated, the advantages derived are such as to ma ~ 
absolutely certain that it would be well for land engines, at a 
events, to be so constructed that oil fuel may be used, The prin- 
cipal advantage is that with oil fuel a working pressure of a 
is obtained much more rapidly than with coal. e oil which _ 
been used with land engines is a Russian oil, the flash point ° 
which is 105 deg., but in the river appliances, oil has been use 
which has a flash point of 85 deg. 
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THE PATENT JOURNAL. 
“The Illustrated Oficial Journal of 
Patents.” 
Application for Le Letters Patent. 
*.* When inventions have bee been “communicated ” the 
name and address of the communicating party are 
printed in italics. 


Condensed from 


20th February, 1902, 
j203. PropucING DESIGNS on Cups, W. H. Brain, 
Stoke-on-Trent. 
204, SPRAYING COLOURED Matrer on WaALLs, M. 


th, Stockpor' 
an tua he sHinERY, H. Ashley and J. Barr, 


Tose Gear, W. Radford and E. Gifford, 


Yoventry a 
4297. Wrnpows for Rarpway Carriages, J. Darling, 


Glasgow. 
4208, Firg-RESISTING MaTerRiaL, A, T. MacFarlane, 


Glasgow. . 

4209, Power Generator, F. Micallef and J. Merlin, 

rdiff. 

an Seats for Tramcars, J. and J. G. Fraser, 
Glasgow. 

4301, AU ara = Re.easino Hook, J. W. Humphrey, 
Poulton-le-Fylde. 

4302. Nozzix Firrines, W. Purser and P. H. Bailey, 
Birmingham. 

4303. Rims for Waegcs of Cycves, F. and E, Warwick, 
Birmingham. 

4304. BRaKE MecuantsM for Cycves, G. T. Warwick, 
Birmingham. 

4305. Bratprinc Macurygs, J. Standring and L. W. 
Whitehead, Manchester. 

4306. Forogzp Meta Hup3 for Wuees, J. Perks, 
Wolverhampton. 

4307. SusPENDING ARTICLES of Dress, 8. Timings and 
F. R. Baker, Birmingham. 

4308. Separators for Brick-cuTTING TaBLgs, H. Tuke, 
Leeds. 

4300. Warp Beams for Looms, W. Carr, Manchester. 

4310. Hotpinc Lamps for ILLumiyations, R. Pinches, 
London. 

4311. Boots, R. Brown, Glasgow. 

4312. RAILROAD Serke, A. McCallum, Glasgow. 

4313. Wire Nets, W. Starkie and J, Starkie and Sons, 
Limited, Manchester. 

4314. TRamMcaR Seats, J. Ford and J. Hamer, Man- 
chester. 

4315. Rartway Cuair, R. Prichard, Llandudno. 

4316. Wes Printine Macuing, G. O. and A. E. Woolley, 
Bristol. 

4817. Pickers for Looms, 0. H. Schroeder, Bradford. 

4318. Wasninc Macuine Rovers, BD. Mitchell, 
Liverpool 

4319, TENSIONING SPINDLE Drivino Banps, J. Boyd, 
Lanark, N.B. 

4320. Lever Serie Brr, J. Reeve, Blackburn. 


i: 








4321. Catcuinc TaBLe Tennis Baus, J. Stoddart, 
Halifax. 

4322. RaiLway SuHuntTiIna Srpines, G. James, Not- 
tingham. 


4323. Braipinc Macuings, J. Standring and L. W 
Whitehead, Manchester. 

4324. WeicHiInc Macuing, J. Wotton and T. 8. 
Chayney, Ramsgate. 

4325. Alrn-TIGHT Cover for CHAMBER Ports, V. Eltz, 
Berlin. 

4326. Boxes, A. T. 8S. Smith, London. 

4327. Huss for Venicce Wnuegs, T. F. Wilkinson, 
Birmingham. 

-. —w Sirters and AsuH-pans, H. Bentley, 
Loudon. 

4329. Process for Pre3sERVING Foops, W. Manasse, 
London. 

4330. OvTpoor Seats, W. Darbyshire and 
Manchester. 

4331. Matrresses, K. H. G. Fracke, London. 

4332. Barres, F. Alexe, London. 

4333. Curtine CoLL ARS, M. Somersett and F. H. Cross, 
London. 

4334. SAND-DISTRIBUTING Devicr, W. K. M. Hildebrand, 
London. 

4335. SAND-DISTRIBUTING Device, W. K. M. Hildebrand, 
London. 

4336, Apparatus for FeepiInG WrarrinG MATERIAL to 
WraprinG Macuings, The Forgrove Machinery 
Company, Limited, A. Forbes and F, Grover, 
London, 

4337. TABLE TeNNIS Nets and Posts, J. Wilson, 
London. 

4338. TaBLEs or Boarps for TABLE TENNIS, J. Wilson, 
London. 

433. Sarety Screens for CoLLapsisLe Gates, F. W. 
Suter, London. 

4340. ArTiriciAL Bortom for Barus, J. G. Dennhéfer, 
London. 

4341, Sturrinc-Boxes, G. Hunn, London. 

4342, Sturrinc-Boxgs, G. Hunn, London. 

4343. Pumprne Enotnes, H. Davey, London. 

4344. Gun CLeavner, J. B. Crepau, London. 

4345. TREaTING Fipres, P. Smith and J. W. Lund, 
London, 

4346. Propucine SutpHatses of Sopium, 8. Trivick, 
London, 

4347. Stgam Boriers, J. Scott, London. 

4348. Repuction of Cergats, M. J. Davidsen, London. 

4349. RatLway VeHicie Couptinos, T. A. Brockelbank, 
London. 

4350, ROLLER-BEARING Devices, T. H. Bedell, London. 

4351. ConstRucTIOoN of WHEELS, J. Gough and E. Starr, 
London. 

4352. Basy Carriaags, T. J. Jones, London. — 

4353, MANUFACTURE of ACETYLENE Gas, C. 8 
London, 

4354. Swivaina Cairns or Hammocks, G. M. Percy, 
London. 

4355. Prgomatic Despatcn Apparatus, F. R. Taisey, 
London. 

4356. GARMENT SuspENDERS, H. O. Kratz-Boussac, 
London, 

4357. Etecrric Conpuctors, Siemens Bros. and Co., 
Limited, and W. Dieselhorst, London. 

4358, TiLes, D. W. Anderson and C. L. D. Borchers, 
London, 

4359. DISINFECTING APPLIANCES, J. B. de Alzugaray, 
London, 

4360. Macuines for SowinG Sgeps, R. Sheane, 
London. 

4361, OpstrucTion Guarps for Tramcars, A. H. 
Marriott, London. 

4362, Crates, W. Burrell and J. P. McMeekin, 
London. 

4363, an HINE for MAKING BLIND Rouers, J. E. Baly, 
London. 

4364. Vatves for Repucinc Pressure, C. Guilland, 
London, 

4365, Propuction of CoLour Fitters, A. Bauermeister, 
London, 

4366, Mecnanicat Toys, A. J. Keck, London. 

4367, Spinnine Rives, D. Harrington, Lo’ London. 

4368. Micrornongs, R. Gaillard and E. Ducretet, 
London, 

4369, Covers for CELLULOID ArTIcLgEs, 8. Petitcollin, 
London, 

4370. Manuracture of Breap, &c., W. O. Blott, 
London, 

4871, AcrTyYLENE Gas GENERATORS, J. de D. Tejada, 
Liverpool. 

4372. Evectricat Warr Mecuantsm for Looms, F. E. 
Kip, Liverpool. 

4373. Process for Hypratine Oxipks, G. Beil, Liver- 


S. Rowland, 





. Forbes, 


pool, 

4374. Etecrric Arc Lamps, J. A. Rignon and E, 
Eisenmann, London. 

4375, Empossinc Presses, A. Tellsehow, London, 

4376. Pumpine Enainss, H. E. Newton.—(The Tater- 
national Steam Pump Company, United States.) 


4877. ELECTRICALLY Printina Tyeewarirer, J.C. Fell. 
—(Union Typewriter Company, United States.) 

4378, Screw Stopper Movutpine Macuine, J. Rich- 
mond, London. 

4379. Frsrovs Materia.s, C. N. Holmes, London. 

4380. Miners’ Lamps, G. Shemwell, London. 

4381, Caimney Cow:s, W. Pearson, London. 

4382, Testinc MILK, A. Bernstein, London. 

4 CELLULOID Susstanceg, E. Ztthl, London. 

4384. Packinas, W. Reinhold, London. 

4385. Borer Five Ratrvers, H. J. Haddan.—(H. 0. 
Westmark, United States.) 

4386. Vatves, E. B. L. Morris.—(F. Gray, United 
States.) 

4387. Fisg ALaRMs, E. B. L. Morris and E. J. Ever- 
shed.—(F. Gray, United States.) 

4388. Srrippine Plates for MouLpinc Macuings, G. C. 
Marks.—(E. H. Mumford, United States.) 

4389. Ax Le-Boxes for Raitways, G. E. Cardew, 
London. 

4890. Macuines for Pacxina Cocoa, &c., G. Thorpe, 
London. 


- 
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4391. ArtiriciaAL Rupser, J. B. Scammell and E. A. 
Muskett, London. 

4392. Paorocrapuic Cameras, F. Pascal and L. Izer- 
able, Kingston-on-Thames. 

4393. Bicyc es, J. H. Stone, Harpenden, Herts. 

4394, Sizves, T. Jackson, R. Sandilands, and E. Banner, 
Southport. 

4395. DISINFECTING 
Manchester, 

4396. Apvertisine, A. E. Carter, Brighton. 

4397. Towine Boats by Execrricity, F. R. Lane, 
Pewsey, Wilts. 

a > Sevr-actine Sprinker, T. C. Crindland, Aber- 
dare. 

4309. O1L Enaineg, E. Austin, Leeds. 

4400. WasHinG Tuns, A. Fullin and P. Cahill, Cork. 

4401. Prismatic Compination for Gun Sieuts, T. 
Thorp, Manchester. 

4402. Timinc Device for Sports, W. Goodall, 
Derby. 

4403, Wasninc Macutye, J. M. Sellers, Keighley, 
Yorks. 

4404. Strpine Doors, E. Lee, Manchester. 

4405. ConpEensErs, W. A. and N. Openshaw, Bolton. 

4406. Measurine Device for Liqguips, H. H. Watson, 
Dundee. 

4407. Steam Generators, H. Spurrier, jun., Man- 
chester. 

4408. AGRICULTURAL ONE-way P.LovuGus, T. E. Rowe, 
Manchester. 

4409. Posta. ExveLorpe or Wrapper, W. E. Phillips, 
Liverpool. 

4410. Fitters for Sewace, G. H. Bamber, Man- 
chester. 

4411. MAINTENANCE of Water Seats, W. Tucker, 
Bristol. 

4412. Soar Tasiets and Biocxs, J. Dean, Brad- 


Macuines, W. H. Brownbill, 


‘ord 

4413. Sprinc Cup Ste Pap, T. Loveday, Bir- 
mingham. 

4414. Grain-weicuinc Macutnery, H. Richardson, 
Birmingham. 


4415. Compinep Brus and Snover, J. R. Torrance, 
Bristol. 

4416, PReventinG SparkinG on Exectric Lings, A. 
H. Mayes, Hove, Sussex. 

-. CapinetT Hanpies, E. D. Payne, Birming- 
am. 

4418. DisposaL of Liquips of Breweries, E. Oram, 
Carron, Morayshire. 

4419. Packinc VeceTaBLes, G. J. Miller, Chelsfield, 
Kent. 

4420. OpgraTinG Hooks of Macuings, A. P. 8. Mac- 
quisten, Glasgow. 

4421. Merat Tupes, W. J. Talbot and A. W. Hutton, 
London. 

4422. Brake, W. Walker and J. V. Madgwick, Bolton, 
Lancs. 

4423. Brakes, W. Pilling, London. 

4424. Furnaces, F. E. Ross, Croydon. 

4425. Moutpinc Macurygs, Beecroft and Wightman, 
Limited, J. Pearson, and L. Clough, London. 

4426. Exectric Licut Fitrines, H. J. P. Kimpton, 
Manchester. 

4427. ‘‘Roap Scaririers,” H. F. Rutty, Ilford, 
Essex. 

4428. PropuctnG Fopperr, R. Fricke and A. Herrmann, 


London. 

4429, SrrRaicHtT-BAR KnittinG MacuHings, F. Johnson, 
London. 

4430. Reversip.e Seats for Tramcars, L. Hudson, 
Burnley. 


4431. SPEED - INDICATING ApPARATUs, A. Wetzel, 
London. 

4432. Licnts, J. Binder, London. 

4433, CLEANING Sucar, J. Wetter.—(M. Weinrich, United 
States. 

4434. Propuction of Aromatic Derivatives, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

4435. CoLtapsipLe Gates, W. and A. H. Shrivell, 
London. 

4436. Tix Opexer, G. W. Day and D. E. Rush, 
London 

4437. PREPARATION for PotisuinG Boots, F. I. Heslep, 
London. 

4438. PreRFoRATING ELECTRO-DEPOSITED Fits, G. 
Roseliecb and B. Dellagana and Co., Limited, 
London. 

4439. Biotrine Pap, G. Riedel, London. 

4440. Apparatus for DiscHaRGING VESSELS, H. Shoo- 
smith, London. 

4441, Cutmney Cow s, T. A. Spencer, London. 

4442. SoLipiricaTion of VEGETABLE Matter, C. Sure- 
ties and P. H. Harvey, London. 

4443. Sianat Montrtor for the Use of Surps’ Orricrrs, 
J. Wall, London. 

4444. Manuracture of UpHoistery Corps, G. E. 
Lyons, London. 

4445. AvuTomatic TELEPHONE System, E. A. Faller, 
London. 

4446. Mowine Macuine, F, Nachtigal, London. 

4447. Puzzte Device for Apvertisine, J. L. Kellogg, 
London. 

4448. Pacxine for Pirg Covpiines, H. H. Lake — 
(McCord and Co., United States.) 

4449. CLosinc Device for Moutus of Tuses, E. de 
Carlo, London. 

4450. Propuction of a New PHARMACEUTICAL Com- 
pounn, H. E. Newton.—{The Farbenfabriken vormals 
Friedrich Bayer and Co., Germany.) 

4451, SMOKE-ConsUMING FrrEpLacgs, M. C. J. G. Giess- 

mann, London. 

2. Ratt Jornt F. Scheinig, London. 

4 Boor Trees, G. H. Jones.—({(. 0. Bowden, Chili.) 

4454. BorTLe-stoprerinc Device, 0. Groezinger, 
Liverpool. 

4455. MANUFACTURING SWEETENING SuBSTANCE, G. 
McL. G. Partridge.—(Le ‘‘ Trust-Chimique” Société 
Anonyme, France.) 

4456. CastinG Leap, P. Dupont, London. 

4457. Motor Cars, W. C. Holloway, London. 

4458. Scortna Boarp for Pine-Pone, H. Lloyd, 
London. 

4459. Construction of Fioors, &c., H. Eggert, 
London. 

4460. FLEECE-DIVIDING APPARATUS, P. Bastin, London. 

4461. Tyinc Packacgs, R. B. Ransford.—J/. W. Cu sh- 
man, United States.) 

4462. GLoves, H. Urwick, London. 

4463. ELEctric Switcs, H. Faraday, London, 

4464. VessEx for Brrr, J. Batty, London. 

4465. Hovsremarns’ Box, J. J. Lasseter, London. 

4466. Fire-Hosk Nozzixes, A. J, Boult.—(L. A. Petit, 
France.) 

4467. amas Gas Meters, R. T. and J. G. Glover, 

mdon 

4468, Raiway Sieerers, V. Zubizarreta and J, Cal- 
zada, London. 








4469, Sewine Macuineg, M. Lautner, London. 
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4470. Fitters, C. Hird, Halifax. 

4471. Sprnpie3, A. Sharp, London. 

4472. Gas Enorves, W. and K. A. Rowbotham, 

Birmingham. 

4473. Rattways, J. Swinburne, London. 

4474, AUTOMATICALLY-HEATING Liquips, F. Clarke, 
Birmingham. 

4475. Motions of Looms for Weavine, J. P. Slater, 
Burnley. 

4476, Steerinc Gear of Veutcves, T. B. Murray and 
N. O. Fulton, Glasgow. 

4477. Sreerinc Gear for Suipvs, J. Patterson, 
Glasgow. 

4478. Rattway Pornts, H. Tee, London. 

4479. Mortar for Grinpinc Orgs, T. Breakell, 
Wirkswork. 

4430. CoLouR-BLOWING INsTRUMENTS, P, Abberley and 
R. H. Wood, Stoke-on-Trent. 

4481. Picture Frames, F. G. Faulkner, ponies, 

4482. Gear Wuee. for Motor Bicycuiss, 8. J. Ros 
Birmingham. 

4483. Support of INCANDESCENT BuRNERs, T. Redman, 
Bradford. 

4484. ConverTING Motion, D. D. Barr, Kilbarchan, 
Renfrewshire. 

4485. TRamcarR Sroppina-pLace Inpicator, W. H. 
Norman, Dublin. 

4486. Dritt ATracHMENT, J. W. Atkinson, Walshford, 
near Wetherby, Yorks. 

4487. SCORING ARRANGEMENT for Prnc-Pone, W. G. 
Oakes, Manchester. 

4488. Free-armM Drawinc Boarp, W. Gilfillan, 

Glasgow. 

4489. Stu D for Moutpgers’ Cuapvets, J. and D. Smith, 
Glasgow. 

4490. TABLE Tennis Racquet, J. N. Harrington, 
Glasgow. 

4491. all Piva, A. Dawson, Edinburgh. 

4492, SIGNALLING AppaRATus, A. W. Elwood and A. 
H. Porter, London. 

4493. Device for INPLATING Tings, 8S. Lucas, Stock- 
ton-on-Tees. 

4494. ConveyinGc Rattway RoLiinG Stock, G. Barker, 
London. 

4495. Governors for SteaAM Enoines, H. F. C. White- 
head, Manchester. 

4496. Gravity Pin TeLecrapa INpicator, W. Hayden, 
Chichester. 

4497. Pap for SmokinG Fipss, E. George, Sheffield. 

4498. Ovtsipe Seats, E. Y. Walsh and J. Leigh, Man- 
chester. 

— aes A. N. Chamberlain and W. L. Hall, 


4500. Tusses for Locomorive Borers, T. Sellers, 
Huddersfield. 

4501. MasTHeap Suzaves, J. W. Cowie, Buckie, N.B. 
4502. Tunnet Buitpine, 8. P. F. Lehmkuhl, Stettin, 
Germany. 

4503. Kgepinc Ovrsipe Seats Dry, J. Macdonald, 
Glasgow. 

4504. Vatve Gear, W. R. Lindsay, Dundee. 

4505. SzaLinc Botties, C. Sweet, Manchester. 

4506. Insectors, R. Fleischberger, A. E. Halsall, and 
A. Diggle, Manchester. 

4507. Sprinc Barance, T. A. Ennis, Kingston-on- 
Thames. 

4508. Fancy Boxes, R. M. Hartnett, Kingston-on- 
Thames. 

4509, Extractinc Metat from Org, A. I. Irwin, 
Kingston-on-Thames, 

4510. Prorutsion of Vessets, J. W. T. Cadett, 
London. 

4511. Puayinc Wat Tennis, T. B. Sharp, Birming- 
ham 

4512. MATTER for Coatinc Yeast, M. Schmitz, Glas- 

OW 

4513. ‘Seats, A. Oliver and T. G. Baird, Man- 
chester. 

4514, Packinc MaTeriaL, C. H. Jaeger, London. 

4515. Mgasurino Liquips, J. Tabrar, London. 

4516. LyrerEst InpicaTor, B. E. Crowe, Catford, 
Kent. 

4517. Preparinc Woop, P. Rudolph and H. Kasiske, 
Gorlitz, Germany. 

4518. Door, G. Bower, London. 

4519. ReGISTERING ARRIVAL of PicgoNs in Races, F. 

and H. Rey, London. 

520. E.ectric Batrerigs, V. G. Apple, London. 

. Srorace Batrerigs, V. G. Apple, London. 

. Iaxition Apparatus, V. G. Apple, London. 

. Letrer Fives, W. J. Richardson, London. 

4524. Borr_e Stoprer, W. Younger, London. 

4525. Tusges, F. J. T. Haskew and A. R. Walton, 
London. 

4526. CRADLES for PRESERVE Jars, R. G. Wendel, 
London. 

4527. Device for Hotpinc Giass Saves, M. Stern, 
London. 

4528, Lusricators, J. Spencer, London. 

4529. Weavinc Yarns in Looms, C. Taylor and G. 
Pickles, London. 

4530, SELF-ADHESIVE LABEL for BREAD, W. A. Vernon, 
Manchester. 

4531. Furnaces, A. Peabody and N. F. Johnson, 
London. 

4532. RirLe BreecHh Mecuanism, T. R. R. Ashton, 
London. 

4533. Gas Recutators, T. Lassahn, London. 

4534. Liagutinc by INCANDESCENT MANTLES, S. Biheller, 
London. 

4535. COLLAPSIBLE Tubes, J. Davenport and E. Nor- 
man, London. 

4536. GrinDING Knives, W. Rowlandson, Liverpool. 

4587. Seats, J. Massey, Liverpool. 

4538, Fenper, A. Gilmour, Liverpool. 

4539. SNow- MELTING Apparatus, I. Herz, Liverpool. 

4540. Supporter for Drawtnes and Books, M. G. Vine, 
London. 

4541, Steam Generator, J. Lenderyou and H. Clayton, 
London. 

4542. Corsets, K. Morgan, London 

4543. TreEatING Meta Turninos, J. T. Pagan, 
London. 

4544. TreaTING Metat Tvurninos, J. T. Pagan, 
London. 

4545. Rims and Trres for WHEELS, J. H. Howard, 
London. 

4546. FLEXIBLE Tubes, F. Hipgrave, London. 

4547. ActuaTinc CLUTCHES and Brakes, E. G. Hoff- 
mann, London. 

4548. Typewriters, W. H. Campbell, London. 

4549. CARBURETTERS, V. L. Longuemare, London. 

4550. Derivatives of GALLocYANINES, O. Imray.— 
(The Dye Works, formerly L. Durand, Huguenin and 
Co., Switzerland.) 

4551. MAKING LEUCO-GALLOCYANINES, O. Imray.—{7/ 
Dye Works, formerly L. Durand, Huguenin and Co., 
Switzerland, 

4552. LEUCO-DERIVATIVES of GALLOCYANENES, O. Imray. 
—(The Due Works, formerly L. Durand, Huguenin and 
Co, Siritzerland.) 

4553. RoLLiInc Tuses, M. Mannesmann, London. 

4554. MAKING TuBEs, M. Mannesmann, London. 

4555. CoLLIMATOR GyRoscopEes, P. Ponthus and L. 
Therrode, London. 

4556. HotstiInc APPARATUS, 
Cameron, London. 

4557. Urinisinc TorsionaL Strains, H. Daw and J. 
Hilton, London. 

4558. Utitisinc TorsionaL Strains, H. Daw and J. 
Hilton, London. 

4559. Horsz-POWER InDicaTors, H. Daw and J. Hilton, 








G. C. Macrow and H. G. 


mdon. 
4560, CorE Barre, F. Gandy and T. Chambers, 
ondon. 
4561. Kiins for Frrinc Guass, E. W. Brock, London. 
4562. Naris, C. Hass, London. 
4563. Raris, C. A. Carus-Wilson, London. 
4564, Gamez, C. J. Hammerton, London. 
4565. Taraets, F. M. Gaudet, London. 
4566. BEARING Parts of MACHINES, V. W. Mason, jun., 





London, 





4567. Tire, W. Phillips, London. 
4568. ADVERTISING on Roap Veuicies, H. Theobald, 
London. 
4569, SELF-INTENSIFYING Pressure Lamps, C. Scott- 
Snell, London. 
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4570. Fastener for Tent Rorgs, M. L. Orr, Dublin. 
4571. Nut-Lock, P. R. J. Willis.—(W. N. Keen and @. 
E. Millar, United States.) 
4572. VacciINATION SHIELDs, E. Brown, nie. 
4573. Stream GENERATORS, J. Murric, Glasg 
4574. Racket HanpLe BALi Hower, ic of “Butterfield 
and A. B. Withers, London. 
4575. Loom for WEAVING Gopg ins, F. Witte, Berlin. 
. Tapes, W. R. Ross, Inverness. 
4577. Apparatus for Lirtine Stone, J. Jones, Ashton- 
under-Lyne. 
4578. Box Strapies, A. Fisher, 
H. Bagnall, Wolverhampton. 
4579. FictertnGc Apparatus, C. Hird, Halifax. 
4580, Bakers’ TRAVELLING OVENs, J. Vicars, sen., T. 
Vicars, and J. Vicars, jun., Liverpool. 
$581. SecurinG Top to Grass in the Constrvction of 
INCANDESCENT Lamps, J. Thornhill, Appleby Bridge, 
near Wigan. 
$582. Tappinc Drittep Hoves, R. and C. H. Wall- 
work, Manchester. 
4583. CoLLApsiBLE Cuimney, G. Schumacher, London. 
4584. Beenives, F. W. L. Sladen, Ringwould, near 
Dover. 
4585. SMOKE-CONSUMING ARRANGEMENTS, O. St. L. 
Davies and J. Booth, Manchester. 
4586. Vatve, J. J. Royle and Royles, Limited, Man- 
chester. 
4587. Protector for Gavcz Giasses, A. H. Moorhous: 
and 8. Moorhouse and Co., Limited, Manchester. 
4588. SLop-waTeR CLosets, F. Pike, Manchester. 
4589. Manuracture of Scyrues, J. 8. Tyzack and J. 
Taylor, Sheffield. 
4590. Waeets for Venicies, H. 8. Hele-Shaw and R. 
B. Helliwell, Liverpool. 
4591. YARN and THREAD-WINDING Macuines, A. W. 
Metcalfe, Belfast. 
4592. Metat Drivinc Bett for Macniyery, F. R. 
Hodges, Stroud, Glos. 
4593. AnnuNcIATORS, F. B. Herzog, New York City. 
4594. Pans for Cookinc with OL, H. Thompson, 
Sheffield. 
4595. MaGazine and Repgatinc Fire-arms, J. H. 
Topham, Manchester. 
$506. ELecrric Avromatic Switgues, E. B. Wedmore, 
P- - 
507. MECHANICAL Movements, J. Y. Johnson.—(i¥. 
de M. Beam, United States.) 
4598. Fitter, R. Kurka, London. 
4599. DRAWN-THREAD LINEN PAPER Tray CLOTH, 
Mansell, Hunt, Catty, and Co., Limited, London. 
4600. Screens for Firepiaces, J. Robinson and W. 
Middlefell, London. 

4601. CoupLinc Apparatus for RaiLway Wacons, A. 
Sudron, London. 

4602. THREAD-HOLDING and CurTtTiNG Device for Specs, 
E. Flower, London. 

4603. Door Locks, C. 8. Huntington, London. 

4604. Woop Preservine, J. L. Ferrell, London. 

4605. Serrine Toots, J. Kydd, London. 

4606. Firg-LiGHTERs, J. K. Morley, Enfield, Middlesex. 

4607. PaRLour Game, G. W. Huddy, London. 

4608. RecepTacie for Watcues, C. Arnold, Berlin. 

4609. Corsets, M. Burckhardt, Berlin. 

4610. FoG-sIGNaLLinG for Rartways, W. C. Gratwick, 
London. 

4611. Fast-crippine Tre-ciip, H. R. Beasley, London. 

4612. Scuoot Compasses and Divipers, H. R. Beasley, 
London. 

4613. TABLE-TENNIS CLAMP, A. Friedheim, London. 

4614. New Toy or Game, H. Healey and T. Millson, 
Wisbech, Lincs. 

4615. Supportinc Dress Skirts, E. K. Malcomson, 
London. 

4616. Racquets for PLayinc Games, M. M. Dessau, 





E. J. Blocksidge, and 


4617. Apparatus for Liyinc Casks, H. C. Russell, 
London. 

4618. Derectinc Fravp in Coin-FREED MAcHINES, F. 
Wright, London. 

4619. TrEaTING InpIGEsTION, A. Sefton and R. E. 
Sorkell, London. 

4620. MEASURING DiaMETER of Sewers, R. Dudley, 


London. ? 

4621. Process for Propucine Bronzz, G. Licussou, 
London. 

4622. DesuLPHURISING FURNACE Gasgs, E. Pollacsck, 
London. 


4623. CurTinc Out ELEcTRIcAL EngrGy, Siemens 
Bros. and Co., Limited.—(Siemens and Halske Aktien- 
gesellschagt, Germany.) 

4624. Cuttinc Out Contact Devicss, Siemens Bros. 
and Co., Limited.—(Siemens and Halske Aktiengesell- 
schaft, Germany.) 

4625. TUBE-ROLLING APPARATUS, M. Mannesmann, 
London. 

4626. TUBE-ROLLING APPARATUS, M. Mannesmann, 
London. 

4627. TUBE-ROLLING APPARATUS, M. Mannesmann, 
London. 

4628. TUBE-ROLLING APPARATUS, M. Mannesmann, 
London. 

4629, TuBE-ROLLING AppaRaTus, M. Mannesmann, 
London. 

4630. GLASS - POLISHING MacHinges, W. Lahodny, 
London. 

4631. Erecrric Lamp MAntLes, C. D. Abel.—(G: 
Siemens and Co., Germany.) 

4632. Packine Rives, H. Kirschning, London. 

4633. FLEXIBLE RuuERs, F. G. Hunt, London. 

4634, Feepinec SHeets of Paper to PRINTING PRESSES, 

q ke.—(Welvant Manufacturing Company, 
United States.) 

4635, Stoppers for Borries and Jars, J. L. McKellar, 
London. 

4536. Cramps for use in MAKING FURNITURE, J. Tindal, 
London. 

4637. Tre Hotper, H. W. A. Goodman, T. G. Daiu 
and A. Hopson, London. 

4638. Rotary Enarng, F. A. Pallé, London. 

4639. TaBLE Tennis Racquets, W. T. Robertshaw, 
Manchester. 

4640. Open Type Arc Lamps, D. R. Broadbeut, 
London. 

4641. Prorectine Pipes from Corrosion, H. 8. Ross, 
London. 

4642. Measures for Liqguips, T. and W. Chesters, 
London. 

4643. Desks, F. W. Brand, London. c 

4644. Manuractvr: of Stong, W. E. Evans.—(H. Croizic’’ 
et Civ., France.) 

4645, ManuracturRE of Ratt Bonps, G. G. M. Harding- 
ham. — (Felten and Guilleaume Carlswerk Actien- 
Gesellschast, Germany.) 

4646. DE-SULPHURISATION of SULPHUROUS SUBSTANCES, 
C. F. Maybluh, London, 

4647. Git Rovinc FRAmMEs, J. 
Birdwood, London. 

4648. ExectricaL Cut - outs, F. A. Pocklington, 
Liverpool. 

4649. ConpENsERs for STEAM GENERATORS, F. J. Weiss, 
London. 

4650, ELECTRICAL SIGNALLING Systems, O. W. Hart, 
London. 

4651. Masts, A. H. Brown, London. 

4652. Driving Gear, W. Langdon-Davies and A. 
Soames, London. 

4653. SutpHuR Co ours, R. B. Ransford.—(L. Casel/a 
and Co., Germany.) 

4654. Cars, F. H. Rapley, London. 

4655, CABINET and other Fite Drawers, A. E. Walker, 
London. 

4656. SEALING Bott.es, W. A. Carter, London. 

4657. GuN-sIGHTING APPARATUS, A. A. Common, 
London. 

4658. Moron Reversinc Gear, J. E. Mennessier 
London. 
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4559. Fore-arms, T. Bergmann, London. 

4660. Propuction of Leap Oxtipg, The Runcorn White 
Lead Company, Limited, G. V. Barton, T. Jones, and 
c. W. 8. Crawley, London. 

4itl. Boarps for Suirprnc Cuiors, J. Lonke, 
London. 

40662. Macyetic [ron Castines, 8S. Deutsch and O. 
Hochhauser, London. 

453. Specracie Casgs, H J. Haddan.—(&. Ph. Hinkel, 
Germany.) 

4064. ELecrrouiers, E. J. Williams and A. N. Rye, 
London. 

4565. Pipg-scREWING Macuinery, F, J. T. Haskew, 
London. 

4666. Tires, C. Hird, London. 

4667. Macuines for Sertinc Typr, The Pulsometer 
Engineering Company, Limited, and E. A. Adcock, 
London. 

4068. Construction of Rartway Cars, C. T. Yerkes, 
London. 

4669. APPARATUS 
London. 

4670. SusPENDED Winpow Sash Frames, G. Barnes, 
London. 

4071. Caance Spgep Gear, S. J. Clay and H. J. Robin- 
son, London. 

4672. Utiuisine the Enercy of Tipgs, 0. Franke, 
London. 

4673. HorizontaL THERMOMETER Support, F. Cossor, 
London. 

4674. Supportinc OvTpooR THERMOMETERS, F. Cossor, 
London. 

4675, Vatves, T. R. Shillito.—-(G. Goliasch and Co., 
Germany.) 

4676. VatvEs, T. R. Shillito.—(@. Goliasch and Co., 
Germany.) 


for Distnrectinc, E. Fournier, 


25th February, 1902. 


4677. Sicntine Devices for RirLemen, J. H. Steward, 
London. 

4678. OnnamMENT for Lapres, A. Daub, Baden, Ger- 
many. 

4679. PoOWER-TRANSMISSION WHEELS, H. H. Gregory, 


| 





Cambridge. 

4680. Venr and Megasurinc Tap, P. W. Taylor, 
Banbury. 

4581. Covers for Preumatic Tirss, T. St. J. Bagnall, | 
Dublin. 

4682. Lock-rast Joints for Fisotne Rops, 8. Emslie, 
Dundee. 

4683. RENDERING Fasrics NON-INFLAMMABLE, J. H. 


Houghton, Leeds. 


4684. Loose Reep Looms, W. Dickinson and T. Butter- | 


worth, Halifax. 


| 4781. 


| 


4685. TaBLe Game, B. Durrant and S. R. Goulding, | 


Liverpool. 
4686. Music Stoot Basgs, F. R. Baker, Birmingham. 
4587. Means for Securinc Botr.es, L. James, Bir- 
mingham. 


| 


| 4786. CENTRIFUGAL SEPARATORS, C. 


4538. CooLers for BLast Fornaces, W. J. Foster, Bir- | 


mingham. 
4589. ADsUsTABLE Knos, H. Green, Birmingham. 
4690. Brakes for Bicycies, J. Armstrong, London. 
4691. Jointsae METAL TOGETHER, A. E. Hall, Wolver- 
hampton. 


4692. Mosse Racks, W. White, Aston, near Birming- 


ham. 

4693. Apparatus for Cootinc Liqurps, 8S. Zylberlast, 
Manchester. 

46¢. Hearck-mMaktnG Macaring, A. L. 
m ngham. 

455, SHRAPNEL SHELLS, H. D. Rattray and J. S. Ker- 
shiw, Rochdale. 

4696. SHRAPNEL SHELLS, H. D. Rattray and J. 8S. Ker- 
shaw, Rochdale. 

4697. SHRAPNEL SHELLS, H. D. Rattray and J. 8. Ker- 
shaw, Rochdale. 

4698. Looms, R. Slack, Rochdale. 

4699. Rartways, G. Barker, London. 

4700. Borrie Sropperine, KE. Haslam, Derby. 

4701. AvromaTic REVERSIBLE Dry Seat, E. Sheldrick, 
Preston. 

4702. GEAR-CUTTING E. G. 

Bedford. 

4703. Putteys, R. Lindsay, Dundee. 

4704. Poves of Evectric Macatyes, W. R. V. Marshall, 
Glasgow. 

4705. Lock, F. H. Mingay, Bridge of Weir, N.B. 

4706. Cuarrsand like Seats, L. J. Groves.—(M. Groves, 
Khodesia.) 

4707. Motor Cyrecies, G. W. Dolbel and H. Silvester, 
Liverpool. 

4703. MANUFACTURE of AzZo-compouNDs and Dyg-sTUFFs, 
W. G. Thompson and Co., Limited, and L. E. Vlies, 
Manchester. 

4700. Macuives for Cuttinc Parser, J. Dymock, 
Manchester. 

4710. Cusnions, G. J. Howell, 8. W. Fildes, and F. J. 
McPherson, Manchester. 

4711. Apparatus for CLEANING Su1ps’ Huts, D. Roche, 
London. 

4712. “Rest” for Birtrarp Cugs, H. W. Lake, 
South Croydon. 

4713. Tiina, C. Pegram, London. 

4714. — Frames and Forks, T. Ashburn, 
Leeds. 

4715. Briptes, E. Butler and Sons, Limited, and H. 
E. Butler, Birmingham. 

4716. BorrLe Sroprers, G. Dunbar, Glasgow. 

4717. PorTasLe Dritiinc Apparatus, H. T. Boothroyd, 


Chance, Bir- 


MACHINES, Fiegehen, 


Liverpool. 

4718. INTERNAL ComBusTION Enarygs, F. J. Gillibrand, 
Liverpool. 

4719. Servinc AERATED Water, J. P. Jackson, 


Liverpool. 


4720. TRoLtey Poies of Evecrric Cars, W. Buckley, | 
| 4818. Racks or Corp Fasteners for Winpow BLINDs, 


Manchester. 
4721. Looms, E. Taylor, Manchester. 
4722. Tires, W. H. Ostrander and W. T. Smith, 
Glasgow. 
4723. Process for PRESERVING AppPLEs, J. P. Gomez, 
Liverpool. 
4724. Hooks, J. R. Harmon, Glasgow. 
25. Rock-cuTTING Apparatus, F. Lobnitz, Glasgow. 
}. Trres, J. A. Mays, London. 








Blackburn. 


Picker, G. Thompson and J. E. Ratcliffe, | 
| 4822. Biscuit, A. Hughes, Birmingham. 


4750. Maturtnc Wins, W. H. Prestwich, London. 

4751. Pygeumatic Vatves, H. H. Lake.—(7he .Folian 
Company, United States.) 

4752. Construction of Ftoorine, J. W. Rapp, 
London. 

4753. Rosser Boots, H. J. Doughty, London. 

4754. Fretp Maonets for ELecrric Morors, R. Lundell, 
London. 

4755. INCANDESCENT ELECTRIC E. McOuat, 
London. 

4756. Brakes fur Raitway Wacons, G. 
London. 

4757. Srenazs, J. J. Luyten, London. 

4758. Macuings for Makinc Rorss, T. W. Norman, 
London. 

4759. ScREENS for Paper Putp, 8. H. Tibbetts, 
London. 

4760. CarRyInG Cokes, W. P. and G. B. A. Gibbons, 
Birmingham. 

4761. Carryinc Coxg, W. P. and G. B. A. Gibbons, 
Birmingham. 

4762. Fittine Gas Purirrers, W. P. and G. B. A. 
Gibbons, Birmingham. 

4763. Arc Lamps, W. Crudgington, Birmingham. 

— Tor Pieces for HorsEsHogs, B. Baker, Birming- 

am. 

4765, MANUFACTURING RUBBER Boots, H, J. Doughty, 
London. 

4766. MusicaL INstTRUMENT Trackers, H. H. Lake.— 
(The Bolian Company, United States.) 

4767. Sieve Jiccers, F. Baum, London. 

4768. CoRDED-EDGE PackinG Banps, E. G. Newell, 
London. 

4769. DrawinGc-pown Device for Banjo VeLiuMs, W. 
J. Stent, London. 

4770. Eaa Wonper, C. Scotti, London. 

4771. Pneumatic Toots, G. C. Marks.—(The Chicago 
Pacumttic Tool Compiny, United States.) 

4772. Computine Scaces, M. A. Dees, London. 

4773. Starr TREapDs, A. Pye-Smith, London. 

4774. SuspenpERs, R. P. Robinson and A. T, Shilling- 
ton, London. 

775. Freep MECHANISM for PNEUMATIC DRILLs, J. E. 
Howard, London. 

4776. ProvectiLgs, J. B. Semple, London. 

4777. Stups, A. J. Boult.—(J. Piischner, Germany.) 

4778. BrusueEs, H. Reichert, London. 

4779. Briquettses, A. G. Browning and H. Musgrave, 
London. 

4780. PHoTroGRAPHIC PRINTING MACHINE, C. Spaulding, 
London. 

Expiosive Compounps, W. C. Quinby, H. B. 
Sharps, and D. J. Greger, London. 

4782. TeLepHony, A. B. Tubini, London. 

4783. Switcn for OrpERaTinG ELecTric CuKRENTS, F. 
Rawlings, London. 

4784. Boors, G. A. Strém, London. 

4785. Kyire CLEANING Macuines, H. Lawson and H. 
A. Pryor, London. 


Lamps, 


Paterson, 








A. E. Anderson, 
London. 

4787. Autocars, R. Forthomme, Liverpool. 

4788. Process for Brewinc Brer, M. Malotaux, 
London. 

4789. Corner Stays for Parer Boxes, H. B. Smith, 
London. 

4790. FLEXIBLE Pree Joints, T. W. Moran, London. 

4791. FLuip Pressure Enorngs, E. Perrett, London. 

4792. ArracHiInc Buttons to CLotaes, J. W. Rogers, 
London. 


” ~" | 
4793. TELEPHONE Systems, T. Sloper and I. H. Parsons, 


London. 

4794. Cut-outs, J. F. Magoris, London. 

47 PortaBLe CHAFF Cutters, R. Maynard, London. 

4796. Carn Courtine Devices, A. F. Kuhlmann, 
London. 

4797. Hypocu.oritss, M. Muspratt, O. Heslop, and the 
United Alkali Company, Limited, London. 

4798. TaBLEs for PLayinc TaBLE TENNIs, A. Falconar, 
London. 

4799. PROPELLING AppaRaATus, H. A. Mavor and Mavor 
and Coulson, Limited, London. 

4800. CLEANSING Pipes, W. Dunbar, London. 

4801. SurcicaL Cuarrs, P. A. Newton.—( Consolidated 
Dental Manufacturing Company, United States.) 

4802. Water Morors, W. T. Sugg, London. 

4803. Hus for Wueets of Cycies, B. J. Marshall, 
London. 

4804. INTERRUPTERS for ELEcrric ConpvucTors, O. 
Koénitzer, London. 

4805. ELECTRO-DYNAMOMETERS, R. Ziegenberg, London. 

4806. Pygumartic Tires, R. Fleischerand M. Reithmair, 
London. 

4807. SELF-FEEDING 
McMullan, London. 

4808. Door FasTeyers, J. W. Mackenzie.—(B. Schirab, 
Mexico.) 

4809. INTERNAL Combustion Encoines, H. Campbell, 
Gloucester. 

4810. Protecting the Fert of Horses, R. Glover, 
London. 






Sectional Heaters, W. S. 


26th February, 1902. 


4811. TRaNspoRTING AppLIANcES, H. Shoosmith, 


Erith, Kent. 


chester. 

4813. Fotpinc Rout Seat or Form, T. Hansell, St. 
Albans, Herts. 

4814. Sicuts for Usk at Nicut, W. B. Wallace, Enfield 
Lock, Middlesex. 

4815. PREPARATION of SOLUBLE Starcu, A. R. Ling, 
London. . 

4816. AUTO-vEHICLES, C. and A. Musker and W. G. 
Hay, Liverpool. 

4817. Razor Strops, J. A. Figorski, Sheffield. 


G. Gray, F. Garthwaite, and W. Gray, Middles- 
brough. 

4819. Brakes for DyNAMoMETERS, J. Edmondson, W. 
A. Purdom, J. W. Dawson, and Edmondson and 
Purdom, Limited, Halifax. 


| 4820. FugL Economisers, J. 8. Scholfield, Halifax. 
4821. Gas Cooxine Stoves, Parkinson and W. and B. 


4728. SicnaL Contrivance, W. Langner, Magdeburg, | 


Germany. 
4729. ELEcTRIc 
Manchester. 
4730. Vatves, F. 

Manchester. 
4731. CLutcH MecHANIsM for Weavinc Looms, A. G. 
Brookes.—{ Northrop Loom Company, United States.) 

4732. Toor, T. W. Barber, London. 

4733. Buttons, W. Wilson and Sons (Leeds), Limited, 
and W. I. Wilson, London. 

— — MacuHines, S. Garsed and J. Carter, 
sondon, 

4735, CALCINING AppaRATUS, The Edison Ore Milling 

syndicate, Limited.—(7. A. Edison, United States.) 

4736. Vuicanisers, J. G. Globensky, London. 

4737. Wixpow Fastener, E. Harrison, London. 

4738. Hatcuine Cuickens, A. Walker, Heston- 
Hounslow, Middlesex. 

4730, NON-REFILLABLE Bortr.es, J. Creasy, London. 

4740. Scprortinc Exectric Lamps, G. L. Hogan, 
London. 


Lamp Howpers, C. E. Knowles, 


Chorlton and R. Stephenson, 









4741. Propuctne Optica Ixtiusions, G. L. Hogan, 
London. 

4742. QUANTITY-MEASURING Device, R. 8. O'Neil, 
London. 


4743. Stones, H. V. Joseph, London. 


Cowan, Limited, B. R. Parkinson, and L, G. Wilkes, 
Birmingham. 


4823. DeTacuinc Brush HanDves, J. Elstonc, Wake- 
field. 

4824. Cisterns, J. W. T. Brain and M. J. McNamara, 
Birmingham. 

4825. GARDEN Syrincgs, W. C. G. Ludford, Birming- 
he 


am. 

4826. Brackets, H. E. Jones and H. Hudson, Bir- 
mingham. 

4827. ATTACHING Cock to Pirz, E. P. Yates, Stonehouse, 
Devon. 

4828. CARRIAGE WHEEL Guarps, W. L. Holland, 


Manchester. 

4829. CycLe Drivinc Gear, A. Clemesha, jun., Man- 
chester. 

4830. HyDRAULIC 
Southworth, Manchester. : 

= Leap Pencit, T. M’Culloch and D. McMillan, 
i ow. 


Presses, H. Bowman and J. T. 


| 4832. Hann Saws, T. Craig, Glasgow. 


4833. Winpows, A. Wilson and A. McKechnie, Glas- 


gow. 
| 4834. Bows, W. T. Whitehead and J. Poole, Radcliffe, 


Lanes. 
4835. Gas Stoves, Parkinson and W. and B. Cowan, 
Limited, and B. R. Parkinson, Birmingham. 


| 4836. MouLpers’ Boxes for Castinos, J. Gilbert and 


4744. SELF-ritTIne Cover for Tins, A. 8S. Chapman, | 


London. 
4745. HaNnD-powER Brakes, 8. H. Wormald, J. By- 
water, and E. P. Royston, London. 


J. Williams and Sons (Cardiff), Limited, Bristol. 
4837. CARRIAGE for TRAMcAR GuaRDs, J. Case, Bolton- 
le-Moors. 


| 4838. Torcu, W. P. and G. B. A. Gibbons, and P. Ivern, 


Birmingham. 


4746. Support for Tospacco Pipes, H. Fairbrother, | 4839. Cans, A. Myers, E. Hunt, and F. R. Baker, 
| 


London. 
4747. Lockets, E. Murrle, London. 
4748. Pipe Grip, J. J. Holmes, London. 
4749. Fo.tpine Gates, J. J. Holmes, London. 


Birmingham. 


| 4840. Lock Grip for BicycLe Brakegs, J. Reynolds, 


Plymouth. 
4841, Cuimyey Pot, F. W. Parkinson, Leeds. 





| 4878. 


4842. Gas Propucrers or GENERATORS, P. Burt, Both- 
well, N.B. 

4843. FLULD-CONDUCTING J. Wells, 
Hornchurch, Essex. 

—e Crossinos, J. McKernan, Horwich, near 
Bolton. 

4845. PreparRinG Corron, J. Marshall and J. Barber, 
Manchester. 

4846. Furnacgs, J. Ogden, Bradford. 

4847. SEALING Bortes, F, P. Barber, Birmingham. 

4848. Desian of Hyprautic Burrers, F. 8. Larkin, 
London. 


Apparatus, C. 


4849. WaTER-cLOsET Seat Hinegs, F. Chadwick, 
Ontario, Canada. 

4850. TeMpoRARY BooksinperR, G. A. Roedde, 
Vancouver. 


4851. Gas-DETECTING Devicr, M. D. Mackie, Scranton, 
Pa., United States, 

4852. ‘“‘Pressinc Iron,” J. Kalmar, Charlottenburg, 
Germany. 

4853. Begr-wasTe Consumer, H., F, Holland and C, J. 
Balderson, London. 

4854. Putuey, S. R. Batson, London. 

4855. THroTrLe VALVE for Stream Encines, H. Jubb, 
London. 

4856. CLEARING the Rats of Tramways, W. T. Rogers, 
London. 

4857. BENDING and MouLprno Sueet Iron, A. H. Bif, 
Birmingham. 

4858. Apparatus for Heatine BuiLprnos, B. Russell, 
London. 

4859. InpIcaTING the Conpirion of Sparks in Gas or 
Or Enatines, C. W. 8. Crawley and J. M. Gorham, 
London. 

4860. Packrncs for STUFFING-BOXES, 
London. 

4861. OVERCOMING ELEcTRIC CURRENTS, A. N. Gotendorf, 
London. 

4862. P1IaANOFoRTE and Music Casinets, T. A. Hoy, 
London. 

4863. Top-GraTe for HorizonraL FirRg-GRATE, J. 
Eisele and A. Letzgut, Baden, Germany. 


W. Jesseman, 


4864. CuHeeks of Wincn Drums, E. B. Phillips, 
Grimsby. 
4865. AvTomatic Crrcvir BREAKERS, V. Barreto, 


London. 

4806. CANDLE for DirrusrnG ANTISEPTiCS, J. Fleming, 
London. 

4867, ApsusTABLE Case for HoLpinG Pians, J. T. Eayrs, 
London. 

4868. Runyinc Gear for Toy VeHIcLes, W. Bleakley, 
London. 

4869. ADVERTISING, H. 8. Jones and J. W. Kingdon, 
London. 

4870. Generators, F. H. 
McHarry, Londen. 

4871. DupLtex Link Cuarny, M. Railing and G. H. Ide, 
London. 

4872 Frreprooy Doors and Suurters, C. W. Galliers, 
London. 


Mathews, jun., and W. 


4873. SecurinG together Skirts and Bopices, M. Gair, | 


|SELECTED AMERICAN PATENTS, 


4875. MEASURING LENoTHS of Fasric, F. C. Stephan, | 


London. 
4874. Pome, A. G. Bloxam.—{Lengner and Jancke, Ger- 
many.) 


London. 

4876. WATERPROOF FasBrics, L. Paechtner, Londun. 

Sienats for Train PassENGERS, A. Spencer, 

London. 

Startinc Motor Enorines, F. H. 
London. 

4879. Sca.es, O. N. H. J. Brotelle, London. 

4880. Busts which can be Lap TocetTueEr, F. Michaelis, 
Cologne, Germany. 

4881. HORSESHOEs, 
Thames. 

4882. Skirt SuspenpDERS, A. J. Lundvall, Kingston- 
on-Thames. 

4883. COURSE-CORRECTING INSTRUMENTS, G. W. Heath, 
London. 

4884. Trucks, W. Tasker and Sons, Limited, and W. 
Brown, London. 

4885. JournNAL Box, T. H. Symington, London. 

4886. AceTyL Derivates of CELLULOsE, L. Landsberg, 
Liverpool. 





T. Conway, Kingston - on - 


4887. Improvep CaN Opener, W. Brecknell, 
London. 
4888. Ho.tpers for Skirts, A. E. 8. Bramwell, 
London. 


4880. BILLIARD Markers, G. Mayor, London. 


| 4890. Buttons, T. Boswell, London. 





4891. SappLes or Seats for Cycies, F. Brook, 
London. 

4892 Detivery of Gas for Fumication, T. A. Clayton, 

ondon. 

4893. Encing Governors, E. A. Grammer and E, 8. 
Morris, London. 

4894. Puzzies, M. W. Zimmer, London. 

4895. HeaTinc and So_pERING Lamps, A. J. Boult.— 
(@. Barthel, Germany.) 

3. INpuction Corts, G. Bowron, London. 

. Buttons, A. Harvey, London. 

4898, STRAIGHT-BAR KNITTING Frames, A. Yates and 
J. M. Hubbard, London. 

4899. Steam Borers, I. Kwill and L. Bersch, London. 

4900. Leaernas, L. Pitchers, London. 

4901. ManuractuRe of Coat Gas, A. H. Godwin, F. A. 
Keil, and J. Dougall, London. 

4902. ConDENSER WASHER, J. 
Godwin, London. 

4903, Book Crips and MarKERs, W. 
London. 

4904. ATTACHMENT to ORDINARY TABLE Kyire, G. F. 
Piper, London, 
4905. Steam GENERATORS, J. Brown and Co., Limited, 
and G. R. Hingelberg, London. 
4906, CONTROLLERS for ELECTRIC 
Simpson, London. 

4907. AvTOMOBILES, A. L. Simpson, London. 

4908. TURNIP-HOEING MACHINES, W. Groves, London. 

4909. MANUFACTURE of VANILLINE, E. L. Froger- 
Delapierre, London. 

4910. Furnaces of Locomorive Borvers, I. A. Timmis, 
London. 

AGITATING and Mixrxe Liquips, A. Wicks, 
London. 

4912. Winpow Fastener, T. Farrer, E. J. Thorp, and 
F. Farrer, London. 

4913. Crepe Paper, J. L. Perkins and C, E. Pope, 
London. 

4914. CoLourinc Stone to 
Schwob, London. 

4915. Puriryinc Gases, B. M. Drake, J. M. Gorham, 
and D. Clerk, London. 

4916. VaLves, J. Mercer, London. 

4917. Manuracture of Fireproor Bricks, G. C. 
Marks.—(C. Frericha, Germany.) 

4918. Puriryinc Gas, J. 8. and F. L. Daniels, London. 

4919. Cramps for Puttina Down FLoors, N. N. Haigh, 
London. 

4920. Apparatus for Countinc Mongy, E. Herold, 
London. 

4921, PreseRvinc Mxat, E. Markovits and F. Guth- 
mann, London. 

4922, DispLay Frames, A. Clevert, London. 

4923. HARVESTING MacuinE, G. L. Phelps and J. O. 
Morris, London. 

4924, CuTrer Cap for Mowrna Macuine, H. L. Hop- 
kins, London. 

4925. Stamp MILLs, H. J. Haddan.—(W. S. McKinney, 
United States.) 

4926. Macazing Riries, W. Foggo, London. 

4927. Cameras, E. R. Clarke, London. 

4928. Trousers Srretcuers, W. C. Humphry, 
Birmingham. 
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4929. Ho.ptnc Covers of Cicar Boxes, J. Lyons, 
Ipswich. 

4930. GLonEs for INCANDESCENT Lames, P. H. Jauncey, 
Birmingham. 

4931. The “‘ Gertina Reapy ” Game for Banps of Hors, 
J. Davies, Chester. 





Hadfield, | 





4932. VARIABLE SpEED GEARING, T. Lambert, Ply. 
mouth, : 

4933. BaLaNnctnc GEAR for VEHICLES, W. C, 
Gainsborough. 

4934, TABLE-TENNIS Boarp, P. Wilkinson, Ipswich, 


Deut, 


4935. MERCHANDISE TRANSFER Car, J. M, Gray, 
Southall, Middlesex. _ 
4936, Pipes for ELecrric Castes, &c., W. Outes, 


Halifax. 

4937, Sprnnine of Textite Fipres, R. Todd and J 
A. Stott, Manchester. . 

4938, AUTOMATICALLY SUPPLYING TowWELs, W, Garlick 
and A. J. Jackson, Manchester, 

493), Rotary Motor, H. V. Kerr, Birmingham, 

= panes for CaNDLEsTICKs, &c., G, Rose, Bed- 
ord, 

4941. Steam Cookers, G. Evans and P. Nevill, Wol- 
verhampton. 

4942. RING-SPINNING FRAME, W. Taylor, Halifax, 

4943, MANIPULATION of RAILWAY SIGNALS, J. Thomas 
Barry, near Cardiff. , 

4944. Device for Hoipinc Lerrers, &c., J. Walker 
Dublin. . 

4945. _— for PRESERVING MILK, J. Chinnock, Nor. 
wich. 

4946. PHOTO-ENGRAVING Of METALLIC PLATEs, A. Cox 
Birmingham. : 

4947, Optarnina WAVE Errects in Woven Faprics, J, 
W. Liver, Manchester. " 

be  isgaliaaaaas Consections for Cycies, W. Powell, 
Jerby. 

4949, FREE-WHEEL and BRAKE ATTACHMENT for Cyciys, 
W. Powell, Derby. 4 

4950. Dye-sturrs, I. and H. Levinstein and Levin. 
stein, Limited, Manchester. 
4951. Grip for Benpinc and Screwinc of Pirgs, J, 
Ritson, North Shields. , 
4952. Appition to Juas, F. W. T. Turton, Birmingham, 
4953. Sgatine of Borrzes, F, Davis and E. Harrison, 
London. 

4954, Rorary Enorygs, J. Mackintosh and T. Neilson, 
Glasgow. 

4955, PRINTING TEXTILE and FELTED Faprics, W. F, 
Greenwood, Manchester. 

4956, MECHANISM for PRopucTION of Meta Tvunss, J, 
A. Hampton, Birmingham, 

4957. Lock, 8. Harrison and A, E. Bretherton, Man- 
chester. 

4958. Compisep Liquip Measure and 
Wood and J. 8. Sutcliffe, Halifax. 

4959. STRENGTHENING Grass, J. O. O'Brien.—(H. an/ 
J. Lavoltay, France.) 

4960, Supports for Percussion DrRi.is, J. O. O Brien, 
—~(C. Bornet, France.) 

4961. HotLtow or TusuLaR Boptgs, E. 
hagen, Manchester. 

462, ComBinED Writ.nG Mar with a'l 
Urensixs, E. Worringen, London. 

4963. Stream SupERHEATERS, W. Hz. 
Glasgow. 
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From the United States Patent-ofiice Official Gasette, 


682,596. CarspuretTtinc Devick for Expvosive 
Enaings, XR. and W. 7. Aldrich, Mellville, Mass, 
Filed September 8th, 1900, 

Claim.—In a supply mixer and controller for explo- 
sive engines, the combination of a casing formed by 
a casting, and having a main outer chamber or air 
passage, means for regulating the admission of air to 
the lower end thereof, an oil passage formed inteyrally 
with said casing, and extending transversely across 





the air passage thereof, said oil passage having a small 
central round-bottomed basin for containing a small 
quantity of oil, and a nipple which extends down 
concentrically substantially to the bottom thereof, 
whereby the end of the nipple will be submerged in 
a small quantity of oil, and surrounded equally on all 
sides thereby, a valve for controlling the passage from 
said nipple to the outer chamber, and connections for 
supplying oil to the oil passage, substantially as de- 
scribed. 
682,979. Pxetton WueEL, (|. F. du 
Colo. — Filed March 28th, 1900, 
Clain.—(1) The combination of a wheel having @ 
series of cells in its periphery, means for directing 4 
jet of fluid into said cells, and yielding surfaces or 
partitions within the cells to cushion the rebound of 
the jets therein, substantially as and for the purpose 
described. (2) The combination of the wheel having 
a series of closed cells or buckets in its age gy and 
outwardly-projecting flanges at each side of the cells 
projecting beyond the same, a transverse partition in 


Boia, Denver, 
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each coll dividing the same into front and rear 
chambers, said partitions having radially-projecting 
arms extending through the outer walls of the cells 
and loosely connected to the said flanges beyond the 
cells, with an annular valve band encircling the series 
of cells having ports adapted to register with the 
inlets to either series of chambers in the cells while 
closing the inlets of the other series of chambers 
therein, a fixed block having forwardly and rear- 
wardly-inclined ports, and an inlet tube for the pro- 
pelling fluid connected to said block and adapted to 
admit the fluid to either of said ports, all substantially 
as and for the purpose set forth, 
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REFORM OF MATHEMATICAL EDUCATION. 
By R. H. Smiru. 


In the opening sentences of his article in your issue of 
February 28th, Professor John Perry places me, along 
with himself, so very high in the theological or analogous 
scale that I feel that, out of sheer personal gratitude for 
so great a lift up in the ranks of the Reformers, I must 
add something to what I recently wrote to you. And, 
indeed, Professor Perry’s sayings about angles suggests 
to me something that seems to me important to express 
on this subject—something I have often said in lecturing, 
put never to so large an audience as the circle of your 
readers. 

It is the general idea of Magnitude or quantity irre- 
spective of Measurement. But this phrase requires some 
explanation by way of illustration. 

Professor Perry says that the student must be allowed 
to “ find out what an angle is in all sorts of ways of his 
own through quantitative measurement,” and then refers 
to the measurements of degrees, radians, sines, tangents, 
With this I very much agree. 


&e. My present point is 
this. ‘These radians, sines, &c. &e., are called angular 
functions. I urge upon those who wish to understand 


physics thoroughly, to try to recognise that these funce- 
tions are merely different methods of measurement 
corresponding to various mental modes of viewing the 
angle; that they are simply different instruments 
devised to help us intellectually to make calculations 
about one and the same physical entity, namely, angle or 
difference of direction, which exists as a magnitude inde- 
pendently of how we choose to measure it, and whether 
or no we make any attempt at all to measure it. In 
sound education it is of primal importance to get 
hold of this idea of angle as a quantity, unincumbered 
and uncomplicated by any effort at measurement 
in any terms whatever. I think, myself, that this 
is not only of primal importance, but also remains 
throughout one’s life of greater importance than 
skill in the various modes of measurement. From what 
he writes, Professor Perry appears to aim at obtaining 
this general idea by extensive practice in all the known 
modes of measurement, and no doubt it can be obtained 
in this way. I confess that, if and whenever it be 
practicable, I would like to see the general idea well 
established in the pupil's mind in the first place, and only 
after this has been done, to stimulate in him an ambition 
to find out and practice all useful means of reducing the 
general quantity to measurements. It seems to me that 
in the other method there lies a very real danger of pro- 
ducing superstitious belief in the measurements as the 
only real things, and stifling out of existence all know- 
ledge of the things that are measured. I know personally 
so very many cases among phycisists and engineers, 
especially among the “Scotch” schools, in which this is 
the actual result, men who stoutly deny the existence of 
any unmeasured quantities, and of all knowledge of any- 
thing except the measurements. That last phrase 
suggests a reductio ad absurdum of that position. 
Measurements are effected by means devised by intelli- 
gent beings. The bulk of things existing certainly have 
never been measured by such means so far as our know- 
ledge goes. Thus our knowledge cannot justify the pro- 
position that measurement is a necessary concomitant of 
magnitude. 

The easiest case to consider is that of lengths. 
A length can be notched off on a strip of wood, 
or scribed off on a plain metal straight-edge, and 
can be reproduced from these markings with any desired 
degree of accuracy, without the remotest reference to 
measurement in any recognised units such as millimetres, 
or inches, or feet. It is futile to object that such scribed 
memoranda are essentially measurements. They are not 
so. They have no reference whatever to any unit, and 
the very essence of measurement is comparison with 
some standard unit. They are quantitative notes, and 
can, of course, be at any time converted into mea- 
surements; but in themselves they involve no mea- 
surement, 

Observe that such scribed notes of two different lengths 
enable a comparison to be made between them as to 
which is the larger. It is this that justifies them being 
named quantitative. To say how much larger one is 
than the other, a unit must be introduced ; that is, they 
must be reduced to measurements. The smaller of the 
two might be arbitrarily adopted as the unit used in the 
comparison ; but the adoption of this special unit should 
not blind one to the fact that a measuring unit has been 
used, 

In the cases of lines and areas, and volumes and 
weights, it is very easy to recognise that the selection 
of a measuring unit is entirely artificial and arbitrary. 
The metre and the yard are equally devoid of any natural 
compelling authority. 

In measuring ratios between the magnitudes of things 
of exactly the same kind, when the magnitudes are equal, 
the ratio is unity, and one is thus apt to think that equality 
is the authoritatively natural unit for the scale by which 
such ratios must necessarily be measured. This is a mere 
confusion of thought. There is here no measurement 
of a ratio, and no unit ratio is involved. It is the 
quantities that are measured, and the ratio is simply 
the comparative statement of these quantity mea- 
surements, 

There are no natural units of measurement—all such 
units are arbitary. They are artificially selected to suit 
our own mental convenience. 

One unit comes very near rising above this arbitrary 
character, namely, that of tangents of angles, or the ratio 
between the sides of right-angled triangles. These sides 
are not of the “same kind;” never since the days of Sir 
William Hamilton have lengths at right angles to each 
other been possibly considered of identical quality. 
The tangent of 45 deg. is unity, and it seems as if no 
other unit for tangents could possibly be adopted ; but if 





one only remembers the difference in “ kind” between 
the two lengths compared, it requires only a little 
thought to discover that the choice of the 45 deg. 
unit is a matter merely of very great convenience, and 
not one of natural necessity. To clinch this con- 
viction one needs only to remember the custom in the 
construction of those surveying and other like instru- 
ments—galvanometers, for example—in which tangent 
scales are employed. The unit of the scale is invariably 
the tangent of an extremely small angle. Or think, again, 
of the plotting of railway or road longitudinal sections: 
the scale of heights is always made opener than that of 
horizontal distances, and thus the convenient unit of the 
tangent of inclination from horizontal on the paper is that 
of an angle many times less than 45 deg. Railway and 
road gradients are tangents, but the unit used is either 
foot per mile, or mm. per metre, or, as in America, 1 per 
cent. 

From this point of view the measurement of angle 
referred to by Professor Perry is specially interesting and 
instructive. I say that the circular measure, sines and 
tangents, are simply different modes of measuring one 
and the same thing. If this assertion be fully under- 
stood, it will illustrate the wide scope of my general 
theorem in regard to Magnitude irrespective of Measure- 
ment, 

The circular measure of angle is actually measured in 
various units; in whole turns—as in stating rotary 
speeds in machinery—in 360ths of whole turns, in 
quarters of whole turns or right angles, in radians, or in 
decimal degrees. The differences between these units is 
of precisely the same sort as those between feet and 
inches and metres in measuring lengths, and have been 
already fully considered above. The special advantage 
of this circular system of angular measurement is that 
the measure of the sum of two angles is the arithmetic 
sum of the separate measures of the angles; thus, put 
15 deg. and 45 deg. together to form one angle, you find 
that the measure of that compound angle is 60 deg. This 
advantage does not appertain to the tangent measure of 
angles; thus, (tan~! 3 + tan °4) is not the angle whose 
tangent is ‘7. Does this forbid us to call the tangent a 
rational measure of the magnitude ofthe angle? Certainly 
not. Thus 2 and38 are very satisfactory measures of the 
numbers 10? or 100, and 10° or 1000, but 100 + 1000 is cer- 
tainly not measured by 2 + 3 = 5 according to this logarith- 
mic system of measuring number. The cumulative addi- 
tion law is a convenient feature of the majority of measure- 
ment scales; but, for the sake of special advantages in- 
consistent with it, other scales, to which it does not 
apply, are very often preferred. When the scale is to be 
in common daily use by the people at large, it is an 
almost necessary feature, but not so for scales to be used 
by specialists and experts. 

For example, after one has gone into this question care- 
fully, it is really surprising to find in what a very small 
percentage of cases of practical calculation the circular 
measure of angles in any of the above-mentioned units, 
is of the slightest use whatever, or anything but a hin- 
drance and a nuisance. The instances of its real utility 
can be ticked offon the fingers of one hand. Astronomers 
found their accurate measurement of time in the circular 
measure of the earth’s rotation, but they use this only 
occasionally to check the errors of their ordinary time- 
keepers, which measure by the beat of a spring balance 
wheel; and then astronomers form a very minute percen- 
tage of the population of the globe. Ordinary people read 
their time off a circular dial certainly, but this is only a 
ready ocular indication of the number of beats of a pen- 
dulum or a balance wheel. In engineering the linear 
velocities and centrifugal forces of rotating parts are often 
important, and these are most conveniently calculated 
from circular measurements of the angular velocities ; but 
this and the counting of the number of magnetic poles 
passed per unit of time in dynamos and electro-motors are 
the sole uses of circular measure that can be found in the 
whole range of civil, mechanical, and electric engineering. 
Even in counting the rotary speed of an engine, we 
nearly always count by straight-line reciprocations, and 
pay no direct attention to the circular motions. Every 
thoughtful engineer can easily realise what a small 
proportion calculations of these sorts bear to the whole 
mass of calculations involved in engineering practice. 
After doing so he will recognise what a tremendous mis- 
fortune and unpardonable nuisance to his profession it is 
that all the other angular measures are tabulated by 
reference to the 360 degree measure of angles. Let him 
try to recall the instances in which he has himself made 
use of degree measure. In 999 cases out of 1000 he will 
find that he has only measured or calculated this value of 
the angle in order to enable him to find from tables 
through it some other angular function—one of the com- 
monly useful functions. In order to cover the case in 
favour of circular measure quite completely, I ought to 
have recalled that Professor Perry writes of students 
plotting angles from protractors; but who, with any 
respect for the accuracy of his drawing-table work, would 
ever use a protractor for this or any other purpose ? 
Angles should always be plotted in drawings by either 
chords or tangents, never in any other way. 

Besides, I do not think that circular measure corres- 
ponds to our primary notion of angle. It is only the 
artificial rhetorician who sweeps his arm round the four 
quarters of the compass and thus indicates the grand 
generality and unscientific nature of his views. What 
I suspect that the natural man, or the natural baby does, 
is to stand facing a wall at some little distance from it, 
to look successively at various marks on different parts of 
the wall, and thus to derive his or her primal notions 
of variety of direction. If this be the real educative 
process, it corresponds strictly to the tangent measure 
ofangles. Ofcourse, the circular measure is the prettiest; 
but it is only in later life, under the tuition of unpractical 
teachers, that the pupil begins to toy with compasses, and 
to draw circles on paper, and cut them up into quarters 
and sixths, and what not. It is only when he plunges 
into the poetry of life that he begins to look up to the 





firmament on high, and, basingupon the fearfully and ex- 
travagantly incorrect assumption that all the starry host 
are at the same radius from his point of observation, maps 
out the universe in circular measures of angle. The 
moment he returns to practical work he thinks again in 
tangents and sines, and, if he be intelligent and unfor- 
giving, curses the instrument makers who have ham- 
pered his every movement by a ring fence of “divided 
circles” and verniers. 

Now I do not really care about how people choose to 
measure their angles in proportion to all the fuss I have 
made about it in the above paragraphs. Why I have 
tried to make clear that tangents are the really useful 
measures of angles is that you cannot add angles by the 
direct addition of their tangents, and that this fact, 
coupled with that other of the utility of tangents, illus- 
trates simply and forcibly my text of the need of looking 
upon modes of measurement simply as convenient, 
scientific, and practical instruments, and that one and 
the same physical entity may for different purposes be 
measured in a variety of methods which are as different in 
their nature as circular measure is from tangent measure, 
and which are, in fact, so different that no direct comparison 
can be made between them, and that, finally, this text 
finds application in other directions vastly more important 
to engineers. I have dwelt on this geometrical applica- 
tion in order to lead on to one other application which I 
think of very fundamental and far-reaching importance. 
This is its application to the physical fact of Motion in 
Time. 

We measure motion in three different ways, by 
velocity, by momentum, and by kinetic energy. Of 
course, momentum is velocity multiplied by mass, but 
really the momentum of a compound mass is the sum of 
the velocities of all the small units of mass of which the 
whole is composed, using the mass of a suitably minute 
particle as the unit, each velocity being multiplied by 
this unit mass; and, as we have no guide as to what 
such a unit mass means except that the velocity with 
which it is associated tends to persist, the sum of the 
velocities of these small parts means practically the same 
as the sum of their momenta. Between the velocity and 
momentum measures on the one hand, and the kinetic 
energy measure on the other, there is a difference in 
kind similar to that between the tangent or sine and the 
circular measures of angle. The kinetic energy is scalar, 
as it is termed—that is, the measure of the sum of differ- 
ent portions of energy is the arithmetic sum of the 
measures of these portions. But the velocities and 
momenta of the parts have to be summed up by a quite 
special mode of addition, called vector addition, which is 
altogether different from arithmetic addition, in order to 
get the velocity and momentum of the whole. Just so 
have the separate tangents of angles to be manipulated 
in a special way in order to obtain from them the tangent 
of the sum of the angles. This difference, of course, 
leads to great and marked differences between the calcu- 
lations made in terms of energy and those in terms of 
momentum ; but every mechanician knows that, although 
sometimes one and sometimes the other method of 
reckoning is easier or more elegant, the two methods, 
when applied to the same data and problem, always lead 
to the same result, and that a result reached by either 
method is at least theoretically always obtainable by 
the other. Sometimes it is not practically obtainable, 
but that is invariably the fault of deficiency in our 
personal mathematical powers, and is never due to any 
other cause. 

Now it is usual, I believe it is scientifically orthodox, to 
look upon momentum and kinetic energy as physically 
two entirely different things. I admit that there isa per- 
fectly real difference between them—a real difference like 
that between the foot and the metre measurements of 
length—and still more like that between the circular and 
tangent and sine measures of angle. It is a real differ- 
ence, like that between the geometrical and algebraic 
treatment of the same subject. Another instructive 
and somewhat striking similitude is found in the 
difference between a right and an oblique projection on 
the drawing board of the same solid object; and, again, 
in the difference between the graphic representations of 
such a solid by one isometric projection and by three 
orthogonal projections. It is as if we attacked an inte- 
gration problem first by help of Professor Perry’s six- 
penny squared paper, and, again, by help of the Integral 
Calculus.* I submit that the differences between the 
velocity, momentum, and energy measures of motion are 
real differences between the different aspectsin which we 
find it convenient for different purposes to mentally 
view one and the same external physical pheno- 
menon. Apart from our ways of looking at it, of 
labelling it and measuring it up, there is only one thing, 
and that is Motion. If this be true, I think it is a pro- 
position of the most extensive and deepest importance to 
practical, physical, and engineering science. Thus, for 
instance, energy was not the discovery of the last half- 
century, it was its chief new device, or human con- 
trivance. 

The same, of course, must be true of many other 
quantities. We look at one of these from the north and 
get one view of it; we go round the corner and take a 
snapshot of it from the south-west; and because this 
second view is—not only appears, but actually is—very 
different from the first, we are too apt to imagine, in our 
calm, obtuse, philosophic way, that we have been examin- 
ing two entirely different things. The thing itself is 
different from our photographs, our measurements, our 
sectioned and dimensioned drawings of it. The object of 
this paper is to try to persuade students to distinguish 
between our measurements of things and the things thein- 
selves, and to avoid being led into the kaleidoscopic 
delusion that there are externally as many different things 
as there are modes in which we contrive to measure 
them. 





* “The Calculus for Engineers,” by R. H. Smith, published by C. 
Griffin and Co.; beware of and avoid Perry’s ‘ Calculus for Engineers,” 
which is by no means the genuine article. 
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| them in series, s y y 4 y 
S s , so that they may be traversed by the 
HIGH-SPEED CENTRIFUGAL FANS AND) game stream. The pressure communicated to the current 
PUMPS. | increases from one wheel to another, each one giving an 

te. ‘ = | equal fraction of the total head. 

(Conchutied from page 331.) | Figs. 8, 9, 10, show sectional elevations through the 
High-pressuré pumps driven by electro-motors.—If a | axis of aseven-wheel pump, and at right angles to it, and a 
centrifugal pump for a high lift is to be driven by an | perspective view of the pump driven direct by a 
electro-motor, several wheels must be used in series, | three-phase electro-motor. The wheels have each but one 


Fig. 8 











thks 
_——_—_ | 
gr: ede 


isi yya2% 






My 







b4 + 5 4 SY + y 
dA Y A x — 7/4 oe — 
SKS pa KES SSS SS 





Z 


p eeeeet ceeeceeees oxcas S 
: SSSSs5—00 











owing partly to the want of sufficient [speed in electro-,; eye, and turn within a circular diaphragm, through 
motors, and also to the external losses of energy in the | whose passages the liquid flows from one wheel to the 
pump—leakage and fluid friction. Experiment shows | next. These diaphragms are held in a casing which 
| is divided by a diametral plane into two halves connected 

by bolts. At the right-hand end of Fig. 8 is seen the suc- 






5 Fig 9 AA | tion pipe, and at the left there is a casting in which are the 

—, = volute and the discharge pipe of the pump. 
yj usdlllllllleezzp, | The shaft in this instance comes out through the body 
ya“ <> |of the pump on the suction side. The packing in this 
os | instance is easy to set up and to maintain tight. Some- 
DY | times, however, the shaft is made to come thiough at the 
\ D> | high pressure end. Up to pressures of 100 to 120 metres 

shy p tory 


| of head the packing can be kept so that there is not too 
| much leakage. 

The two difficulties met with in this class of machine, 
| of obtaining a high mechanical efficiency and an axial 
| balance, are overcome in the following manner :—U 
| branches, Fig. 8, connect one wheel with the next; the 

first branch of this U carries the liquid outwards and 
acts as a diffuser, in which the tangential motion of the 
liquid is reduced, and to prevent this increasing again in 
the second branch as the liquid flows inwards, vanes are 
fixed—Fig. 9—in this branch, so that the liquid is con- 
ducted by them radially to the eye of the next wheel. 
The second difficulty is overcome partly by giving 
different diameters to the sides of each wheel, that on 
. the left, Fig. 9, being less than that on the right, and 
| also by a piston shown on the left of Fig. 8, whose two 
sides are connected by pipes to suitable parts of the 

casing, so as to obtain once for all a perfect balance. 
that a high efficiency can be obtained with a single| Experiments on single and multicellular pumps.— 
wheel up to about 30 metres (98°4ft.) diameter. Above | The necessary pressure head was obtained by discharg- 
that it is preferable to use several wheels in series. ing the water through a pipe provided with a valve, by 


























Fig. 10 


Description of the multicellular pump.—The principles | varying whose opening the pressure and discharge might 
of this pump consist in grouping a certain number of | be altered. Continuous current, or three-phase electro- 
movable wheels upon the same shaft and connecting | motors, were used for driving the pumps. 








The discharge pressure was measured by a metallic 
manometer previously tested, By previous experiments 
with a Prony brake, the brake horse-powers of the motors 

















Fig. 14 


for any voltage and current were ascertained, so that the 
efficiency of the pump alone might be calculated. The 
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discharge was measured by means of a vessel of 7 metre; 
(247 cubic feet) capacity, previously gauged. ; 
In Table II. are given the results of experiments with 
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a single wheel pump intended to discharge 60 cubic 
metres (2110 cubic feet) of water per hour to a height of 
30 metres (98}ft.). It has worked in a well near Mar- 
seilles, discharging 2820 cubic feet per hour to the same 
height. The pump has a wheel diameter of 8-2in., and 
its shaft is vertical—Fig. 12—so that the whole 
arrangement can be suspended in a well. Fig. 13 shows 
the characteristic curves of this pump. In Table IIL, 
page 255, are given the results of experiment with 

















; Fig 13 
Pump with one wheel _ D = 208" 
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Fig 13.bis 
Pump with one whee/_ D— 3007” 
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a pump discharging 10,600 cubic feet of water per hour 
to a height of 85ft. with a single wheel, having over 65 
per cent. efficiency. The manometric efficiency reaches 
65 per cent., the vanes being specially shaped to obtain 
this result. Characteristic curves are given in Fig. 13 bis. 


Fig 14 
Pump with 2 roves D=/207%m 
a Trial of §” June 1901, __ 
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A pump having two wheels, whose curves are shown 
in Fig. 14, gave total efliciencies of pump and motor of 
38 per cent., and efficiencies of pump alone of 54°2 per 
cent. 
board ship and in workshops. 


Such pumps are used for fire engine pumps on 
Similar experiments were 
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made with pumps having five and seven wheels of 
10:6in. diameter, the latter being shown with its motor in 
Fig. 10. The characteristic curves are shown in Figs. 15 
and 17, and in Tables IV. and V., page 255, are given five ex- 


periments with the former and six with the latter pump | 


taken from tables in the paper giving twenty-eight of the 
former and ten of the latter. The high mechanical 
efficiency of the pumps in the ninth column deserves 
notice. 


Applications.—Such pumps can evidently be used | lower end is connected with a small auxiliary centrifugal 
with advantage in mines in many cases where piston | fan placed on the end of the shaft. This fan exerts a 


pumps are now employed. 
service in the sinking of shafts, where they would be 
preferable to piston pumps on account of their small 
weight and the ease with which they can be suspended 
by chains, Fig. 11. They may be driven by electro-motors, 
or preferably by steam turbines. 

Pumps driven by steam  turbines.—Extraordinary 





results can be obtained when centrifugal pumps are 
driven by steam turbines. Figs. 18, 19, 20, and 23 show 
| the steam turbine and centrifugal pump driven directly 
by it. 
|"° 
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| steam passing from one to the other. In the experi- 
ments, however, only one wheel was used, the other being 
taken off the shaft in order that the efficiency of the pump 
alone might be estimated, previous experiments at 
| various velocities having been made with the steam 
turbine driving a continuous-current dynamo, whose 
efficiency was known to obtain the efficiency of the steam 
turbine itself. The pump is shown at P in Figs. 18 and 
19, A being the suction pipe. The pump wheel is similar 
in design to that of the low-pressure pumps usually con- 
structed by Messrs. Sautter-Harlé, and the diffuser and 
































volute are similar to those of the Rateau ventilator. The 
Fig 17. 
07 El 
as eas 
os ca Cc 
+e Se a 
Os | Foe ie i | 
+ | | | 
| | 
044 —1— ee ee See eee eel 
T : | 
= 
| 
ce: 
= 1s 
0.02 004 0.06 0.08 








wheel is 3°15in. in diameter—Fig. 21. Its eye is 1°42in. 
diameter. As the number of revolutions per minute lies 
between 15,000 and 18,000, exact axial balance became a 
necessity, and this is effected in the same way as in the 
multicellular pump. 
The governor is shown in Fig. 22, and will control both 
the pump discharge and speed of the steam turbine. 
The rod of the throttle valve is acted upon by a lever 


They would also be of | 


The two wheels form a compound engine, the | 


pressure proportional to the square of the velocity, a 
pressure balanced by the weight of the piston and the 
little spring attached to the point D of the lever—Fig. 22. 
This faw and the piston I limit the speed in case the 
pump should lose its water; but, if it is wished, it can 
also be used to govern the speed under all circumstances. 
If the discharge has to be maintained constant, the 
piston I is at the bottom of its stroke and C becomes the 
fulcrum; it is then the piston F which, in rising or 
descending, opens or closes the throttle valve. If the 
speed requires to be controlled, the piston F is at its 
lowest point and B is the fulcrum, while I by its dis- 
placement closes or opens the throttle valve. 
Experiments have been made at speeds between 9000 


Fig. 18 












































and 18,000 revolutions per minute. The pump discharged 
water into a gauged tank in which the quantity could be 
measured; but, in order to avoid the inconvenience of 
measuring the discharge each time by this means, a con- 
verging conical pipe was fixed to the end of the discharge 


| pipe, its smallest diameter being 0°905in., and a mano- 
| meter on the discharge pipe, a little before the conical 


| 
| 
| 


| 
| 


Date of Trials, September, 1897, 


pipe. The pressure upon this manometer enabled the 
experimenter to calculate the discharge after the readings 
of the manometer had been compared with those of the 
tank. On the discharge pipe at 1 metre (3*28ft.) from 
the pump, and about 10 from the discharge cone, was 
placed a valve, by: means of which the discharge could 
be varied, and also by this means a high pressure was 
produced. Standard pressure gauges were placed on the 


A B C, the point B being attached to the hydraulic piston | suction and discharge pipes, whose difference of absolute 


TaBLe I1.—Cextrifugal Pump with Oue Wheel, 8-2in, Diameter. 
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1 1630 55-2 9: 6,105 1565 0-379 | 0-510 0-523 0-072 
2 } 2000 85-6 5 9,020 1920 0-411 | 0-524 0-540 0-060 
3 | 2110 100-0 “002 9,722 1952 0-483 | 0-605 0-567 0-062 
4 2260 109-2 11,536 2056 0-463 0-567 0-538 0-060 
5 2210 109-5 577 11,862 2092 0-453 | 0-55 0-563 0-061 
6 | 1760 70-5 +32: 4,985 1685 0-389 0-590 0-573 0-043 
7 2160 106-2 +402 9,485 2055 0-384 0-490 0-572 0-044 
8 2200 | 106 - 40% 9,105 2055 0-398 0 515 0-551 0-043 
9 1780 77-8 +24: 4,948 | 1668 0-325 | 0-490 0-620 0-032 
10 } 1960 91-0 +26 5,915 | 1895 0-345 0-508 | 0-597 0-032 
11 2100 100-2 +278 6,588 1978 0-360 0-512 | 0-573 0-031 
12 2150 104 oy 7,575 2055 0-320 0-455 | 0-566 0-031 
13 2200 104 +28 7,779 2085 0-322 0-440 0-540 0-030 
14 1740 51-1 +48: 5,690 | 1630 0-367 0-515 | 0-425 0-062 
15 2180 83-1 6 11,050 2000 0-402 0-491 | 0-442 0-068 
16 2250 90-6 -645 11,960 2110 0-413 0-503 | 0-451 0-067 
17 | 1640 61-3 +432 5,360 157 0-421 0-597 0-572 0-062 
18 2050 100-2 0-397 7,790 | 1930 0-434 0-578 | 0-600 0-044 
19 | 2090 105 0-283 1875 7,270 | 2050 0-351 0-489 0-605 0-032 











F, and C to the rod of the air piston I. 


| 


the suction pipe. 


charge. This thrust is balanced by the tension of the 





| 
| 


| 
| 


F moves in the | pressure gave the head H, against which the pump 
cylinder M, the bottom of which is connected with the | worked. To obtain the revolutions per minute the speed 
suction pipe of the pump, directly in front of the eye, the | was reduced to one-thirtieth by an endless screw driving 
| top being connected to a small Pitot tube G placed within | a counter, and a Buss tachometer was also used, by means 
The piston F thus receives an upward | of which the velocity could be read at any instant. 
thrust proportional to the square of the velocity of flow | pressures P, p, of the steam in the valve chest, and at 
in the eye of the pump, that is, to the square of the dis- | exhaust, both absolute, were measured by gauges. 


The 


M. Rateau gives forty experiments with this pump, of 


spring R. The piston I moves in the cylinder N, whose | which a selection is given in Table VI., page 255, while the 
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characteristic curves are given in Fig. 24. Owing to the | giving its normal discharge, previous experiments with 
efficiency of the turbine increasing as the speed in-| the turbine give the table presented in the next 


creased, a characteristic has to be drawn for each speed. | 





Fig. 20. 
































| Fig. 23 
| column. Such pumps offer the following advantages: 
their first cost, is small, they are very light, take 


Fig. 24 
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up very little space, and require very little looking 


It will be seen that the head reached 300 metres, or 982it. 
They may be used as steam 


for a reduced discharge, and 868ft. at its normal discharge after, and lubrication. 
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of *422 cubic feet per second, or 157°5 gallons per minute. pumps at the bottom of mines, for sinking shafts, for 





As regards the efficiency p of the pump alone when | unexpected outbursts of water, and for fire engine pumps, 
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for feeding boilers, for supplying towns with water, &e. 

Fig. 25 shows a centrifugal pump driven direct by a 
steam turbine having several wheels; it can discharge 
5940 gallons per minute against a head of 278ft., or 500- 
pump horse-power, The revolutions per minute would 
be 1800. 


Revolutions — per 
minute 9000 12,000 15,060 18,000 
Total mechanical 
efficiency py. ... 0-19 0-24 0-275 0 31 
Mechanical _ effi- 
ciency of the 
turbine ps... (0-31 0-40 0.47 0-52 
Maximum me- 
chanical  ettici- 
ency of the 
0-61 0-60 0-585 0-595 


pump px. 








FOR RAILWAY LIGHTING 
IN FRANCE. 


Srxce March, 1900, many of the coaches of the Paris- 
Lyons-Mediterranean Railway have been lighted by means of 
a mixture of acetylene and cannel coal gas, which is stored 
at a pressure of 7 kilos. in receivers of 400 to 1200 litres 
capacity—14 to 42 cubic feet—placed on the roof of each 
carriage. The gas consists of 25 per cent. by volume of 
acetylene and 75 per cent. of cannel gas made from Boghead 
coal obtained from Autun, Australia, and Scotland. The 
latter has an illuminating power of eight or nine candles per 
25 litres at a pressure of 35 mm.; but after compression its 
value falls to six candles. The mixed gas emits 15 
candles per 25 litres at a pressure of 40 mm., even after 
compression to 10 kilos. The burners employed are Bray’s 
fishtails with metal gauze, which pass 25 lities per hour at 
the pressure quoted. 

The coal gas is manufactured at a works at Bercy, a 
similar factory being in process of erection at Marseilles, and 
a third being contemplated at Lyons. At the first-named 
place the gas is prepared in three benches of seven retorts 
each, fired with coke, and charged with the scoop. The dis- 
tillation is carried out as rapidly as possible, at a rate 
usually of 80 or 90 kilos. per fifteen minutes, the yield being 
7000 cubic feet per ton. By conducting the process mcre 
slowly, the make of gas can be increased by 7Oft. or 100ft., 
but the illuminating power of the product suffers. From 
the retorts the gas passes to a tar separator, then to four 
large condensers, then to two pair of purifiers charged with 
iron oxide and lime; and, finally, it enters a meter at a pres- 
sure between 60 mm. and 80 mm. of water. The plant is 
capable of making about 6000 cubic feet per hour. The 
acetylene is produced in three generators of the Pictet type, 
having a total capacity of about 1200ft. per hour. The 
generators are sheet iron cylinders closed at the top with a 
metal plate having a central aperture, which communicates 
with a pipe dipping below the water level. Over this plate 
is a cast iron receptacle pivoted excentrically to the genera- 
tor lid, divided into two compartments, each having one 
central aperture in its base. One compartment of this vessel 
is filled with carbide, and it is given a half rotation ; 
the two holes then coincide and the carbide falls 
through the vertical pipe into the water of the genera- 
tor. Over the whole is a ventilating shaft to remove escaping 
acetylene; but the loss of gas is very trifling, and the yield is 
280 to 285 litres perkilo. Inside the generators is a movable 
grid for the carbide to fall on; also a safety valve, which 
serves as a water-level indicator. The sludge is run off 
periodically by hand at the bottom, and is collected in 
settling tanks, the clear lime water being used over again. 
The acetylene passes from the generators to a condenser, 
through which cold water circulates in pipes ; then it enters 
a washer, and next a pair of purifiers charged with a mixture 
of calcium chloride and bleaching powder. Thorough re- 
moval of phosphorus is essential for the present purpose, 
since the phosphoric acid evolved therefrom on combustion 
would speedily destroy the enamelled reflectors of the 
carriage lamps. From the purifiers the acetylene passes 
through a meter to a holder having a capacity of about 
1750ft. The generators give a pressure ranging between 
90mm. and 120mm. of water, which, by the time the gas 
has reached the holder, has fallen to 40 mm. or 45 mm. 

As thecoal gas at its pressure of 60 mm. to 80mm. passcs 
through the meteralready mentioned, it drives by means of gear- 
ing another meter, which acts as a suction pump upon the 
acetylene in its own holder. The outlets of the two meteis 
are connected, and thus a mixture of the gases in the desired 
proportion at a pressure of 40 mm. is produced, which is led 
through one pipe to a final holder of 3500ft. capacity. Inas- 
much as the finished gas must always have the same 
composition if the best results are to be obtained at the 
burners, this method of working has two defects: the gases 
stand at different pressures before mixing, and their tempera- 
tures vary. The coal gas is generally at 20 deg. Cent., but 
the acetylene may be at anything between 7 deg. and 30 deg. 
Cent., aceording to the temperature of the air. This trouble 
is at present overcome by making the water level in the 
acetylene meter adjustable, but it would be better to run the 
coal gas into a separate holder first, as is done with the 
acetylene, for then both gases would always stand at the 
atmospheric temperature. 

From the final mixed holder two compression pumps drive 
the gas into a pair of reservoirs, whence mains lead to the 
station, the pumps being worked by a pair of 25 horse-power 
steam engines, which are capable of dealing with 3500 cubic 
feet per hour for certain intervals of time. The compression 
cylinders are jacketed with cold water, but the pistons and 
rods are solid, having no watercirculation arrangements. In 
the station the gas is stored at a pressure of 10 kilos. in sheet 
metal reservoirs holding 250ft., the vessels having been 
tested previously to 12 kilos. From these reservoirs iron 
pipes lead to the places where the portable reservoirs on the 
coaches are filled. At the moment some 4400 carriages are 
fitted with this system of lighting; other larger coaches, 
which will require larger gas reservoirs, are likely to be con- 
structed shortly. 

As regards expense, the cubic metre of cannel gas costs the 
railway company 0°65f. and gives a light of 240 candles. By 
an addition of 250 litres of acetylene, which cost 0°40f., tLe 
mixed product evolves 600 candles per metre. Thus the 
price per candle-hour is 0°0027f. for coal gas alone, and 
0:0017f. for acetylene-coal gas. 
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HIGH-SPEED 


( For description see page 253 ) 
TABLE I1.—Pump with One Wheel, 11-8in. Diameter. 
Date of Trials, 21st November, 1901. 








| Electromotor. 








0-332 
0-466 
0-540 
0-541 
0-550 
0-555 


0-467 


= z nh 
fog SaAraE aaaineeae GameneD 42 
g.2°5 : : Pe 338 
So, | Ampéres, Volts, Kilowatts, So. 
Z oy | aad 
f=) _ | mwa 
| | | a 
Q. | } Tw 
0 &4 125 10-5 0 
0-86 140 125 17-5 4,270 
1-53 190 124 23-6 8,100 
2-32 265 120 31-8 12,600 
2-41 268 120-5 32-3 12,850 
2-99 332 119 39-6 16,000 | 
3-70 376 118 14-5 18,150 | 
1-19 345 118 40-7 13,840 | 
TABLE IV. —Five-wheel Pump, Diameter 10-6in. 


Date of Experiments, 18th and 23rd October, 1891. 





TABLE V.—Seven-irheel Pump, Diameter 10-6in, 


Date of Experiments, 14th and 16th August, 1901, 





Mechanical efficiency. 


Mechanical efficiency. 


| =. 
| z F Total. Of pump 
a alone. 
| z 
Q py p- 
4 1-055 18,600 $2,400 5740 0-596 0.689 
| 
1-125 7,300 38,600 4950 0-610 0-700 
0-907 13,100 30,900 4220 0-576 | 0-667 
1-200 16,000 36,600 $770 0-596 | 0-686 
0-990 21,100 48,100 6170 0-592 0-685 


“ eZ ce i 
& % = Total. | Of pump 
i Ss | alone. 
— s | 
Q. Tw p. Po. 
0-62 13,200 33,000 1900 0-04 | 0.642 
0-67 13,770 33,800 5000 0-554 0-651 
0-73 14,100 34,200 5200 0-557 | 0-656 
0-795 15,700 36,700 5300 0-580 0-677 
0-775 15,400 35,900 5800 0-582 0-694 
0-836 15,600 38,500 5500 0-551 0-642 


TaBLE VI.— Exp riments with a Turhine Pump of 3-16¢n. Diameter. 





























Date, November, 1901. 
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1-1 2.34 | 15-7 | O10 
52 3-82 20-80 0-183 
5-2 5-10 27-2 0-188 
5-2 5-80 33-1 0-175 
5-2 35 30-2 0-177 
4:05 | 2 | 106 8-58 6-44 34-8 0-185 
4-4 ; 2 | 380 | 16-70 11-80 53-5 0-222 
4-8 2 | 341 19-00 11-90 55-75 0-214 
725 2 | 187 | 31-60 10-95 59-5 0-184 
6-67 ee 300 21-62 12-10 49 0-247 
71 2 | 636 10-40 12-20 51-5 0-238 
7-4 2 640 | 14-95 18-50 72-5 0-255 
7-8 2 590 22-80 24-80 92-00 0-270 
6-2 2 | 64 8-50 10-12 19.2 0-226 
8-5 2 | 545 21-10 21-30 77°5 0-274 
10-35 2 396 33-85 24-90 101 0-248 
7-1 2 613 11-82 13-40 54 0-248 
8-9 2 544 20-90 21-00 76 0-275 
9-9 3 995 11-42 21-10 83 0-255 
12-1 3 950 19-65 34-6 115 0-301 
13-6 3 861 26-40 42-1 134 0-313 
11-6 2 936 11-72 20-3 80-14 0-254 
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CENTRIFUGAL PUMPS 
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THE SECOND REPORT OF THE BOILER 
COMMITTEE. 
No. Il. 


So far we have confined our attention to the perform- 
ance of the Hyacinth and the Minerva. We have now to 
consider the results obtained with the Cunard Atlantic 
steamer Saxonia. These possess an interest quite apart 
from the controversy about Belleville and Scotch boilers. 
In a general way engineers and shipowners know pretty 
well what marine engines and boilers can and cannot do ; 
but it is very rarely indeed that any careful or exhaustive 
inquiry is made to obtain precise information as to the 
effect of any particular system of working or special appli- 
ance. The world owes something to the Committee for 
pushing its inquiries outside the Navy. 

The first point claiming attention is that the quadruple- 
expansion engines of the Saxonia, working with steam of 
220 lb. pressure, are not more economical, or to be strictly 
accurate, are not appreciably or in effect commercially 
more economical, than the triple-expansion engines of the 
Minerva. The Committee say:—“On the whole, it 
would appear that engines of the Minerva type can 
practically be made as economical in working as first- 
class engines in merchant steamers.’ From this it 
follows that there is nothing to be gained by the use of 
steam of 220]b. and quadruple expansion as compared 
with steam of 150]b. and triple expansion. This being 
so, there is evidently much to be gained by adhering to 
the lower pressure and the simpler type, because each 
increase of pressure means, other things being equal, a 
great augmentation in weight. A boiler to carry 155lb. 
may obviously be much lighter than one carrying 220]b. 
Indeed, the figures given in the Report are tolerably 
conclusive that no attempt has been made to keep 
down the weight of the Saxonia’s machinery or boilers. 
But the Saxonia’s most economical power is 9000 horses. 
The Minerva can get up, when pressed, to about the 
same; but her best fuel results are obtained when 
her engines are indicating about half power, or, say, 
4500 horses. No doubt the Saxonia could be worked up 
to very much more than 9000 indicated horse-power, but 
it is more than probable that her economical efficiency 
would then fall off, as does that of the Minerva. It 
seems, indeed, that the performance of the two sets of 
engines—those of the Saxonia and the Minerva—may be 
strictly comparable all through a somewhat wide range, 
always bearing in mind that the engines of the Saxonia 
are much larger and more powerful than those of the 
cruiser. If we take the facts into consideration, it will 
also be seen that the Saxonia’s engines are not so much 
heavier for their power than those of the Minerva. For 
ordinary cruising purposes there is not any wide differ- 
ence. It is only when the cruiser is driven that her 
engines appear to be light. The same result would be 
obtained, or nearly the same result, if the Saxonia were 
forced up to 17,000 or 18,000 indicated horse-power. 

So far, then, as this Report goes, there is no reason to 
believe that quadruple expansion is better than triple 
expansion. In writing thus we deem it necessary once 
more to guard ourselves against being misunderstood. 
We have already been told that we have condemned the 
water-tube boiler in our first article on this Report. But, 
as a matter of fact, we have expressed no opinion what- 
ever on the subject. We have carefully confined 
ourselves to telling our readers the story of the Boiler 
Comunittee, and drawing the only possible deductions from 
that story. In like manner we do not now express any per- 
sonal opinion concerning the relative merits of triple and 
quadruple expansion. We content ourselves with calling 
attention to the fact that the Boiler Committee hold that 
the engines of the Minerva are as economical, at or about 
4500 indicated horse-power, as are those of the Saxonia 
at 9000 indicated horse-power. There is no reason what- 
ever that we can see why, taking weight for weight, we 
should not consider that 9000 indicated horse-power for 
the Saxonia is the precise analogue of half power for 
the Minerva. The Saxonia is, no doubt, more economical 
than the Minerva, but the Committee say, “The differ- 
ence between the Saxonia and the Minerva lies altogether 
in the boilers.” It will be remembered that these 
boilers are ‘“‘ Howdenised”—that is to say, they are 
fitted with a great number of tubes in the uptake, by 
means of which the air supplying the furnaces is heated. 
We have over and over again urged on the Admiralty a 
trial of the system which has been applied to boilers 
generating some millions of horse-power, but hitherto 
without success. Now it is to this system that the 
economy of the boilers of the Saxonia is largely 
due; and the fact must be emphasised and insisted 
upon, as far as lies in our power. We have not 
thought it necessary to reproduce that portion of the 
Report which details the elaborate methods adopted to 
obtain accurate information. It will be enough to say 
here concerning one point of importance, namely, the 
quantity of air admitted to the furnaces, that the flue 
gases were collected and analysed. We shall return to 
this fact presently. Meanwhile let us see what the 
Report has to say about the efficiency of the boilers :— 

In comparing the Saxonia with the cruiser, it has to be remem- 
bered that the machinery of a merchant steamer is designed to 
work more economically at one particular power—in this case 9000 
to 10,000 horse-power—whereas the engines of the cruiser have to 
give reasonably economical results at any power varying from 
25 per cent. to 75 per cent. of their full power. Even keeping this 
in mind, however, the difference between the results—due to 
various causes—obtained in the Saxonia and in the cruiser are 
remarkable. The boiler efficiency in the former reaches the excep- 
tional figure of 82-3 per cent. The boilers are, of course, large for 
their work, the rate of combustion being 20-6 1b. per square foot 
of grate, and the heat transmission 5416 thousand units per square 
foot of heating surface. But this does not differ very much from 
the rate of transmission in the Minerva and the Hyacinth at 2000 
and 5000 horse-power with the number of boilers actually in use at 
the trials, when the highest attained efficiencies were 71-8 and 77-2 
percent. The evaporation ‘from and at” in the Saxonia is, of 
course, correspondingly high, being as much as 12-31b. of coal. 


The Committee express regret that the trial of the 





Saxonia only lasted thirteen hours, the duration of the run 
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from Liverpool to Queenstown, and they suggest that 
even better results would have been obtained when the 
stoking was improved. It was never equal to that on 
board the cruiser. After referring to the temperature | 
in the uptakes, 396 deg. Fah., subsequent to passing 
through the Howden heater, the Report goes on :— 


This corresponds to the utilisation of nearly 4 per cent. of the | 
whole heat of combustion, which would otherwise have been 
wasted up the funnel. But, apart from this, the heating surface 
was exceptionally efficient, as the temperature of the flue gases 
was only 491 deg. Fah. before they reached the heater, and this 
tigure compares very favourably with the corresponding figures in 
line 17 of the table. The number ani dimensions of the tubes, 
which were all fitted with retarders, will be found, for comparison 
with those of the Minerva, in Table I.* 

As to the completeness of the combustion in the furnaces, it will 
be seen that there is not much to choose between the three vessels. 
On the 2000 horse-power trial of the Minerva no carbonic oxide 
was found in the gases, and in the similar trial of the Hyacinth 
very little, but in all the other runs the amount was considerable, 





On the 5000 horse-power trial of the Hyacinth the disuse of 
jackets seemed to be an advantage, reducing the steam consump- 
tion from 17 Ib. te 16-68 lb., or, practically, by just the amount 
of steam used in the jackets. They were, therefore, not used at 
the higher powers. No similar comparison was made with the 


| Minerva, but on the run out to Gibraltar, at 7000 horse-power, it | 


was considered best to work without any jackets, 

It may perhaps be worth while to explain that the | 
auxiliary engines, not being compound, discharge their | 
steam at a considerable pressure into the condenser. | 
This is working “ with open exhaust.” They are, how- | 
ever, so fitted that they can discharge into the low-pres- | 
sure receiver, and thus work compound with the low- 
pressure main engines. This is ‘‘ working with a closed | 
exhaust,” and is, of course, conducive to economy. 

There remains for consideration the important question | 
of the relative weight and cubic space occupied by the | 
propelling plant of the ships. The retention or rejection | 
of the Scotch boiler and Minerva type of engines turns | 


Boiler Trials.—Abstract from Report of the Committee. 


Date of trial 


Duration of trial, hours... ‘ 
In use during the trial -Number of boilers 


Area of fire-grate, square feet 
Area of heating surface, square feet 
Analysis of ccal, per cent.—Carbon .. : 
Hydrogen 
Moisture 
Oxygen and other matters 
Caloritic value of coal as fired, B.T.U. per pound 
Carbon value of coal as fired... 2.00 0.00... 2... 
Analysis of tlue gases, by weight, per cent.—Carbonic acid 
Carbonic oxide 
Oxygen 


Nitrogen (by difference) 


Average temperature of flue gases, deg. Fah. ... 
Weight of air used per pound of coal fired, pounds 
Weight of flae gases per minute, pounds 

Air temperature on deck, deg. Fah. ... 


Difference between the air temperature and temperature of flue gases, deg. Fab 


Mean air pressure in closed stokehold, inches of water... 
a x ashpit, = , 
Mean vacuum at base of funnel, inches of water .. 
Average feed-water pumped into the boilers per hour, pounds 
+ * es v9 minute, pounds 
Temperature of feed-water on entering the boilers, deg. Fah. 





being largest of all in the Saxonia. The air used per pound of coal 
was least on the Hyacinth’s 8000 horse-power trial, but the pro- 
portionate loss due to incomplete combustion was not quite so 
great as in the Minerva at 5000 horse-power, although the air used 
in the latter was 23-3 lb. instead of 17 lb. per pound of coal. The 
maximum loss—about 4 per cent.—was in the Saxonia, with 
23-4 1b. per pound. In connection with these figures it is, how- 
ever, to be noted that, although the analyses given represent with 
great accuracy the actual constitution of the samples of gas 
collected, it is in the nature of things impossible to ensure that the 


gases collected from a particular position in one funnel shall really | 


be a true average sample of the gases passing up the whole area of 


that funnel, still less that they shall exactly represent the true | 


average constitution of the gases in other funnels. The figures 
from which the thermal efficiency of the boilers is calculated are, 
of course, not affected by the analysis of the gases, but the 

uracy of those dealing with the heat lost by incomplete com- 
bustion, carried away by flue gases, &c., depends entirely on the 
extent to which the samples collected correspond to the actual 
average of the whcle gases. The results given are no doubt sub- 
stantially accurate, but there are several indications that the 
actual average weight of air per pound of coal on the 8000 horse- 
power trial of the Minerva must have been somewhat greater than 








that calculated from the composition of the gases, and that in the | 


Saxonia the air used must have been somewhat less than calculated, 
and probably also the average amount of carbonic oxide was less 
than in the collected samples. 

The table whieh we give is No. XXV. in the Report. 
We have slightly condensed it. We may add here that the 
mean temperature at the base of the funnel of the 
Saxonia was 396 deg. Fah., in the smoke-box 487 deg. 
Fah., while that of steam of 220 lb. is about 395 deg. Fah., 


so that the gases went away at about the same tempera- | 


ture as the boiler. 
The following extracts give information on certain 
inatters of detail which are of interest. 


The Minerva used the steam jackets on all her Channel trials. 
The Hyacinth used low-pressure jackets at 2000 and 5000 horse- 
power, but not at 8000 nor 10,000 horse-power. The Saxonia has 
jackets on the second intermediate-pressure and low-pressure 
cylinders, but they were not used on this trial. 

The revolutions of the Hyacinth’s engines average about 23 per 
cent. higher than those of the Minerva at each power, and their 
mean pressure reduced to the area of the low-pressure piston—or 
pistons—exceeds that of the Minerva in practically the same 
proportion. These figures, of course, correspond to the alteration 
In engine type, in the direction of shorter strokes, larger number 
of revolutions and higher pressures, which has been in progress in 
the Navy for some years past. The piston spocds, at full power, 
in the two ships are practically equal, about 855ft. per minute. 
The equivalent mean pressure in the Saxonia is only about equal 
to that in the Minerva at full power—39-0 lb. per square inch— 
although her initial pressure is higher. Her piston speed is con- 
siderably smaller, namely, 702ft. per minute. 

As to engine economy, comparing in the first instance the two 
cruisers only, it will be seen that at the two lowest powers the 
Minerva uses consideratly less steam per horse-power hour for all 
purposes than the Hyacinth. At 2000 horse-power the comparative 
tigures are 18-20 and 18-80, and at 5000 horse-power 15-15 and 
15-68. The figures correspond to the actual running of the ships 
as fitted, the closed exhaust being in use in the Hyacinth. At 
2000 horse-power the extra steam used, owing to the employment 
of the open exhaust in the Hyacinth, was found to be 7 per cent., 
and at 5000 horse-power 4 per cent., and it would seem reasonable 


to expect that a corresponding difference would be found in the | 


case of the Minerva if her auxiliary engines were fitted in the 
same way. 

As already mentioned, the steam used for the jackets in the 
Minerva’s 2000 horse-power trial is an estimated figure, obtained 
from other trials, but the comparison above made remains 
practically unaltered if the figures for the jackets be omitted 
altogether. 





* See page 227 in last week’s impression, 





At about 2000 H.P. At about 5000 H.P. 


Hyacinth. 


Minerva, Hyacinth. Minerva. 


Jan. 14 and | May 30 and March 8 and; June 6 and | 








15,1901 | 31, 1901 9, 1901 7, 1901 
25 244 24 24 
4 6 8 12 
204 649 528 
8,142 18, 464 16,234 
= 86-95 
—~ 1-02 
0-82 0-86 0-76 
4-18 4-32 3-41 
_— 3-85 
14,679 14,697 14,805 
1-01 1-01 1-02 
9.98 12-56 14-80 
0-21 0-45 0-24 
9.38 11-63 M.55 
80-43 75-36 75-41 
54d 640 621 
20.5 23.3 20-2 
1,483 3,630 3,103 
od 1S dS 
ist 592 63 
Nil Nil Nil 
0-36 0-36 0-39 
39.410 10.200 86.300 
657 671 1,438 
61 S4 93 





largely on this. The Committee have dea!t with it very 
fully, and yet much more might be said. We, shall, how- 
ever, conclude what we have to say about the following 
extract condensed from its pages :— 

The actual thermal efficiency of the engines, that is, the ratio of 
heat turned into work to heat received, is naturally more 
correctly proportional to the economy of the engine than the | 
steam consumption is, as it takes into account the different 


period of several hours—10,180 and 8657 horse-power* respectively, 
they amount to 2-8 and 3-4 cubic feet per maximum horse-power 
in the Hyacinth and Minerva respectively. The weights of the 
engines complete with worst propellers, and spare gear, includ- 
ing evaporating and electric light plants, are given as 378-4 and 
364-8 tons, which gives 26-9 and 23-7 horse-power per ton respec- 
tively for the two vessels. 

The weight of the boilers with funnels and water, and the whole 
of the boiler-room weights generally, are 453-8 and 557-4 tons in 
the Hyacinth and Minerva respectively. Worked out on the same 
horse-power as in the last paragraph, the figures come to 22-4 and 
15-5 horse-power per ton of boiler weights in the two vessels. It 
must be noted, however, that figures such as these may be very 
misleading ; the saving in weight of machinery which they indicate 
may easily be more than counterbalanced by additional necessary 
weight in coal and water. It will be seen by figures given further 
on that, taking machinery, boilers, coal, and water together, there 
is very little difference between the two ships, and that the differ- 
ence on the long voyage was in favour of the Minerva, 

As to the combined performance of engines and boilers, a< 
represented by the coal consumption per horse-power hour. At 


With re- At 
Full power, | tarders in about 


At about 8000 H.P. 
| four boilers,| 9000 H.P, 





Minerva. Hyacinth. | Hyacinth. Minerva. Saxonia, 
March 15, June 25, June 18, May 29, /|Feb. 5 and 6, 
1901 | 1901 1901 1901 1901 
9 11 8 84 13 
8 18 for! 17 for 18 1 9 
lshrs. 9$hrs. 
49 791 | G47 791 32h 570 
18, 464 24,426 25,069 24,426 9,252 25,805 
= — 85-28 
ate : 1-40 
1-10 0.92 0-91 0-82 0-58 
1-30 1-16 5-01 {-18 5.06 
cok 3-78 
14,686 14,578 14,611 14,612 14,475 
1-01 1-00 1-00 1-00 1-00 
13-45 17-10 11-4 
0-29 0-47 0-57 
10-76 7-40 11-iv 
75-50 75-03 73-4 
SO4 703 780 ooo 305 
21-8 17-0 < 23-4 
7,423 1,082 1,800 
1:3 60 a) 65 aD) 
761 645 725 
0-81 Nil Nil 
0-39 0-43 0.39 
156,220 147,190 190,210 
2,604 2,453 3,170 
95 100 97 





2000 and 8000 horse-power the Hyacinth has the advantage in 
this respect, while at 5000 sages sd the Minerva shows best. 
The Hyacinth’s consumption at different powers is much more 
uniform than that of the Minerva, the latter ship being markedly 
more economical at medium powers than at either end of the scale. 
It has to be remembered, however, that the Minerva has seen 
much more service than the Hyacinth, and that in general it ba« 
been found that coal economy falls off as boilers and machinery 


become older. In this connection a comparison of the results of 


Boiler Trials—Abstract from Report of the Committee. 





Pressure boiler safety valves are set at, pounds per sy. in. 

Mean steam pressure in boilers by gauge, pounds per sy. in. 

Corresponding temperature of saturation. deg. Fah. 

Observed temperature of steam in the run of steam piping, 
deg. Fah. = saeon tp 

Average wetness of steam, percent. . , 

Heat lost by incomplete combustion per minute, B.T.U.. 

Heat carried away by flue gases re 

Heat used in warming air through heater __., 

Heat corresponding to formation of steam in boilers per minute, 


Heat expended on priming water per minute, B.T.U. 

Balance lost by radiation and otherwise unaccounted for (by differ 
nag) a | : 

Total heat corresponding to perfect combustion of coal per minute 

Thermal efficiency of boiler, per cent. - 

Actual evaporation per pound of coal as fired, pounds : 

Actual evaporation per sq. ft. of heating surface per hour. pounds 


| Equivalent evaporation per pound of coal from and at 212 deg. 





Fah.. pounds Pe eS Bb ONY ‘ 
Weight of coal burnt per sq. ft. of grate surface per hour, pounds 
Heat transmitted per sq. ft. of heating surface, B.T.U. ... 2. ... 





At about 


At about 2000 H.P. At about 5000 H.P, 9000 H.P 


| 











Minerva. | Hyacinth. | Minerva. | Hyacinth. Saxonia. 
155 320 155 320 210 
110 195 144 199 19 
344 386 363 387 387 
338 372 360 376 Not taken 
0-00 0.32 0.00 .40 a 
Nil 11,800 68,700 32,000 126,700 

260,260 171,900 509,300 $30,000 238,700 

ows ‘ : 108, 400 
761,000 755,400 1,495,000 1,631,000 2,320,000 
- 800 1,800 _ 
71,800 17,100 130,000 177,200 27,200 

1,093,000 1,017,000 204,000 2,272,000 2,830,000 

69-7 17-2 68-0 71-8 82-3 
8-56 9-65 8-84 9-35 11-39 
4-26 1.4 1-32 5-30 514 

10-26 11-46 10-33 11-00 12-33 

14-2 15-8 13-9 17-4 20-6 

1,946 5,794 1,861 6,016 5,416 





amounts of heat received per pound of steam in different cases, 
but the results stated by the two methods are not practically 
different. The Saxonia comes first with 17-2 per cent., then the 
Minerva with 16-7 per cent., and the best performance of the 
Hyacinth is 15-1 per cent. When the auxiliaries are taken into 
account these figures are modified, but retain the same general 
proportions, 

Comparing the ratio of the actual efficiency of the engine to the 
best possible efficiency, we find how far each engine approaches 
the highest economy which can be theoretically attained by an 
engine of its own type working with its own steam pressure. 
This discounts the effect of different initial pressures in comparing 
different engines. Compared in this fashion, the Minerva reaches 
65 per cent., the Saxonia 62-8 per cent., and the Hyacinth 54 per 
cent. A comparison of the figures illustrates the fact already well 
proved, that as the theoretical efficiency of a machine is increased 
so also are the difficulties of practically obtaining it. The Minerva 
can obtain 65 per cent. of a possible 25-7 per cent. as easily as the 
Hyacinth can obtain 53-4 per cent. of a possible 28-3 per cent. 

As to the pressure on the various pistons reduced to correspond- 
ing pressures on the area of the low-pressure piston or pistons, and 
added together. The Saxonia at horse-power, and the 
Minerva at full power, do not differ greatly—39-0 Ib. and 37-4 1b.— 
although the former vessel works at a higher boiler pressure. The | 
Hyacinth, of course, has a much higher reduced pressure—54-8 lb. 
at full power and 47-8 lb. at 8000 horse-power, this being a part of | 
the intention in altering the engine design, in order to get | 
machinery which would occupy less space. The actual net space | 
occupied by the main and auxiliary engines and evaporating plant | 
in the Hyacinth is 28,200 cubic feet, and in the Minerva 29,240 
cubic feet. Taking these figures in connection with the maximum | 
horse-power measured on any of the Committee’s trials over a~ 


the Committee’s trials in respect to coal consumption, with the 
contractors’ trials of the same vessels, isinstructive. The compara- 
tive figures are given in a table on page 257. 

There was no contractors’ trial of the Minerva at 2000 horse- 
power, but comparing the 1896 trials at 5000 and 8000 horse-power 
with those of 1901, it will be seen that after four years’ active 
service the coal consumption has only increased on the average 
8-5 per cent. Comparing the corresponding two trials of the 
Hyacinth, the difference is 21 per cent., although the ship had not 
seen any service except a few special trials, and had been specially 


| prepared for the Committee's trials by thorough overhaul and trials 


at Devonport. At full power the difference is still greater, viz., 
32 per cent. The Committee do not think that this falling off was 
anaccident of these trials, or even that it is peculiar tothe Hyacinth. 
It occurred in a still more marked degree on the run to Gibraltar 
and back, and it is clearly noticeable in the records of the Belleville 
boilered vessels which have been submitted to the Committee. 

The coal consumption of the Saxonia works out to 1-29 1b. per 
horse-power hour, a figure in itself most satisfactory, but one which 
can hardly be expected to be reached with machinery built under 
so many necessary limitations of space and weight, and to meet 
such varied conditions—some of which have been pointed out above 
—as machinery in a war vessel. 

Finally we may say that the report contains much 
detailed matter of interest and a sufficient number of 


| examples of indicator diagrams taken from the engines 


of the three ships. These present no peculiarities; 
those of the Hyacinth, however, might perhaps be 





* On the contractor's full-power trial of the Minerva in 1896, 9900 
horse-power was developed for four hours, 9600 being the specified figure, 
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slightly improved by small alterations in the setting 
of the valves. All the diagrams are about as 
wood as can be obtained in the ordinary course 
at sea. 











- Hyacinth, 
Z ae 
Date of ‘g é| £8 3.2 Date of ge os 3.8 Fi 
corto’ 138) BE Lata] mum’ Ge SE leota| g 
al, il hated 2 rial, 4 DAIS Fi hl 
ISth a = & ~ 1901- ao a hake! 
band 7 Nov. ..| 30) 2,146} 1-72 BO and 31 May..| 244) 2,049) 2-03 [1-18 
jand7June ..) 24 4,995) 1-84 
wand 10 Nov...) 30 | 7,678) 1-48 P5June .. .. 11 | 8,116) 1-54 fL-24 
4 bee. enn 8 | 1-59 iS June .. .. 8 10,180) 2-11 [1-32 
Mixnerca.| 
ISO 1901 
I4.and 15 Jan.— 25 | 2,142) 2-15 
») and 30 Sept.) 30 | 4,919 | 1-71 [8 and 9 March..) 24 | 5,155 | 1-74 1-02 
“Sept. .. .. 8 / 8,216) 2-10 15 March .. ..) 9 8,132 | 2-42 1-15 
| 








t It is interesting to note that, on the Committee's trials in 1901, the 
Minerva did considerably better than on her special trials against the High- 
flyer in 1900, and also that the Hyacinth’s performances as to coal were 
very much better than those of the Highflyer throughout the whole range 
of power, (See ‘‘Memorandum respecting Water-tube Boilers in H.M. 
Ships, presented to Parliament in 1900.) 





TUBE RAILWAYS AND VIBRATION. 





No apology is needed for returning to this matter. 
The general subject of vibration from machinery, of 
which this is one section, always has been of importance, 
and is certain to become more so as the years pass, for 
the reason that human nerves become more tensely 
strung as humanity sinks more deeply into the maelstrém 
of what we call civilisation. We are fast approaching 
the age of high-speed railways, and the bearing of an 
investigation into the tremors from the London railway 
tubes upon this clamorous question of the immediate 
future must be apparent to everyone, although in this 
case there is no high speed to deal with. 

Mr. Mallock’s appendix to Lord Rayleigh’s report is 
not yet published, and, as this appendix is expected to 
contain details of the tests and experiments made, it is 
evident that much interesting discussion of the experi- 
imental evidence so obtained must be left over until this 
paper has been made public. We hope very much that 
this appendix will contain information as to the nature 
of the apparatus used by Mr. Mallock in these tests. 
Investigation of this kind is so practically important to 
engineers that, if any improvement upon the numerous 
instruments previously devised for this purpose has been 
effected, it ought certainly to be made known. The 
report, as it is now before us, makes only the most 
general reference to these interesting investigations, and 
it must therefore appear meagre to those who looked 
forward to it as likely to throw light upon the physico- 
engineering problems involved. Nevertheless, as it 
stands, it affords considerable scope for comment upon 
important matters. . 

The general conclusions of the report may be said to 
be in one way disappointing, and in another inevitable. 
It is so because the one sole conclusion come to is only 
what was already definitely well known eighteen months 
ago, namely, that one chief cause of the tremors, which 
ought to be removed, is the carrying of a heavy load on 
the locomotive axles without springs. The report 
expresses also an opinion that a stiffer rail would be 
advantageous, but states that they have no decisive 
evidence to offer on this point. It was also well known 
before this Committee commenced its Jabours that the 
second tremor-causing fault lay in the rails. In fact, this 
report states that both these faults were pointed out in 
Sir Courtenay Boyle’s memorandum of May 10th, 1901, 
as the main causes of trouble. It is, however, distinctly 
satisfactory and advantageous to have these all-important 
points authoritatively established by an influential Com- 
mittee of high scientific standing, so that all engineers 
may know in future for certain that, if a track-rail is to be 
hammered by a load, it is best to put a spring between 
the load and the rail, and also advisable to have 
the rail joints securely and accurately flush and the 
running rail surface straight and not wavy. 

If complaint is to be made of the report, it shoul1 be 
of its indefiniteness and vagueness. For the ungeared 
* unspring-borne ” motors there have been substituted in 
several of the trains geared motors which enable seven- 
tenths of the load on the axle to be carried by springs. 
These very naturally have been found to cause much less 
vibration. But in Germany recently there have been 
made and used geared motors in which normally the 
whole of the load on the axle is spring-carried, and this 
report makes no reference to this fact. Also in Germany 
and in Hungary there have been used very successfully 
ungeared motors, where again the whole load is spring- 
carried; and yet the report makes no mention of the 
fact, and makes only one very obscure single-line refer- 
ence to it in the incidental phrase “by using a gearless 
locomotive in which an elastic connection is employed 
between the driving axle and the motor.” Unfortunately 
this phrase distinctly suggests elasticity in the rotary 
driving connection. Such e asticity is an essential feature 
of one of the just-mentioned designs, but in the other 
there is no such elasticity. In it the connection is mae 
by rigid links, and the linkage is such as to give perfect 
rotary rigidity in the coupling between the two pieces, 
while leaving also perfect Sinplnontam flexibility. Since 





| 
perfect rigidity and perfect flexibility both equally exclude | 
elasticity-—in the popular sense of the word used in the 
report—this coupling has no elasticity in it; but it leaves 
the whole load quite free to be spring-borne. It seems a 
pity that these important developments, bearing so 
closely on the matter reported upon, have not been 
noticed in the report. , 

It is admitted that the rail-joints “ do, in fact, cause a 
good deal of noise;” “but Mr. Mallock’s records do not 
bear out the anticipation ” that they “ would prove to be 
an important source of vibration.” Mr. Mallock’s obser- 
vations on this point must prove of the greatest interest, 
and, since they point to a negative result, we trust that 
they will cover a careful description of the exact condi- 
tion of the joints whose effects were examined. We find 
here avery important indication that noise, produced 
presumably in the air of the tunnel, is not necessarily 
accompanied by seriously alarming tremors carried 
through the earth. 

Endeavours to test the mitigating effect of stiffer track- 
rails were abandoned because of lack of height in the 
tunnel, the carriages fitting to the roof so nearly as to 
prevent a deeper rail being used. The fit must be very 
close indeed, because an extra inch in depth of a rail 
gives it a marvellous increase of stiffness. We might 
also suggest that a rail-section may be altered so as to 
make it very much stiffer without any increase in depth. 
Again, it should be rememberel that these rails are 
laid on longitudinal sleepers, and that, therefore, 
stiffening the sleeper has the same effect as stiffening 
the rail. The report makes the obvious remark that 
the rail is likely to yield under the passing load 
to a less amount at the points where the longitudinal 
sleepers rest upon the tube-plate joint flanges than at inter- 
mediate points. We might add the almost equally obvious 
suggestion thatif the space underneath the sleeper between 
it and the tube shell, and lying between the tube joint- 
tlanges, were packed up tight with subsidiary short-length 
sleepers instead of concrete, there would be produced 
a rail surface of nearly perfect rigidity. We do not say 
that this would lessen the tremor sent out from the tube 
into neighbouring houses; it might possibly increase it. 
But it is evident, although not mentioned in the report, 
thatif a rigid bedding on the tube along the whole length 
is inadvisable from the tremor-nuisance point of view, 
then also must a rigid bedding on the flanges be inadvis- 
able. If, on the other hand, such a continuous rigid 
bedding be desirable, it would be very easy to cast into 
the bottom tube plate a pair of continuous girder sleepers. 
Indeed, this seems desirable in any case for the sake of 
uniformity of support, whether or not a soft-wood packing 
be laid between this longitudinal girder and the bottom 
flange of the rail. It should also be worth considering | 
whether the wooden sleepers should not take their bearing 
solely on the tube shell between the flanges, and not at all 
on these joint flanges. But none of these interesting 
questions are referred to in the report, although the 
second question referred to the Committee was “ what 
alterations in the conditions of working or in structure 
can be devised to remedy ” the vibration. 

Another unsatisfactory pronouncement of the Com- 
mittee is “ (a) that it was a matter of chance whether a 
given train caused a slight or a severe vibration.” Now, 
two of the Committee have the reputation of having 
more minute scientific knowledge of the forms and origins 
and modifications of vibrations than, perhaps, anyone 
else in the country. It is passing strange that such men 
should ascribe any physica! effects to “ chance,” an idea 
which we suppose to be excluded from the categories in 
the creeds of science. Of course, it was not chance, and 
they should either endeavour to explain the difference, or 
else say that they were unable to discover its obscure 
origin. 

More satisfactory are the statements “(b) that trains 
causing a severe vibration in one house were as likely as 
not to cause only slight vibration in the others; (c) that 
different rooms in the same house were not similarly 
affected by the same train,” although we confess our- 
selves antipathetic to the phrase “as likely as not.” 
Here is distinct and important evidence to what we 
believe to be the fact that the vibrations, so far as their 
magnitude and form are concerned, are the vibrations of 
the particular buildings, and not the vibrations of the 
railway. The energy setting these buildings in vibration 
comes from the railway, as it might come from any other 
source of intermittent disturbance ; but what is done in 
the railway tube has practically very little or no influence 
in determining what occurs in each particular building in 
consequence of the disturbance. The Committee observe 
the “ fact that the chief oscillations, as recorded in the 
tunnels, were found to have about the same frequency 
when the train producing them was run at various | 
speeds,” and argue from this that the “rails and road | 
bed” have a natural period of oscillation of their own. 
If, instead of “rails and road bed,” they said “ the tunnel 
as a whole,” we would entirely agree. Each part of the 
tunnel vibrates according to its own character and struc- 
ture, receiving an almost formless stimulus from the 
passage of the locomotive. The energy of the tunnel 
vibration sends out innumerable streams of vibratory dis- 
turbance throughout the surrounding soil, but each rami- 
fication of this spreading flood of disturbance assumes its 
own character in accordance with the particular structure 
of the devious path it follows. 

The Committee believe that the straightening of the 
rails after they leave the rolls produces an uneven wavy 
track surface, and that this is the main cause of the 
vibratory disturbance in the tunnel and surrounding 
buildings. The load following the “crests and hollows 
of these waves” produces variable pressure on the rails, 
and “a state of things is soon reached in which the 
pressure on the rail momentarily disappears and the load | 
is on the point of jumping across the hollows.” This | 
raises wistful and dreamful remembrances of the days | 
long past, when in the sunny yearnings of youthful | 
enthusiasm we pondered, doubtful yet wishful to believe, | 











the passionate assertions of elementary manuals on road 
traction. The question is, of course, one not of steep- 
ness of down gradient, but of degree of curvature in a 
vertical plane, with convexity on the top rail surface. A 
mass falling quite unhindered from zero vertical velocity 
under the influence of its own weight descends jin. in 
the same time as is occupied in travelling Tin. by a 
train running at 25 miles an hour. So that if the 
convex rail curvature give a drop from the tangent 
at any point of as much as ,\in. in Tin. length, 
then a load rolling at 25 miles per hour on this 
part of the rail, and acted on by its own weight 
only, would bear on the rail with zero pressure at this 
place. But that is a degree of curvature which is very 
apparent even to the untrained eye, and is not likely to 
occur frequently in new rail surfaces. It corresponds to 
41ft. radius. If, however, the curvature were half as 
much as this, then the rail at this place would be 
relieved of half the weight of the rolling mass. 
This is very good justification for strong objection 
to the tube locomotives, in which 8 tons lie dead upon 
each axle. A curvature of Jin. per Tin. length would 
produce a hammer blow of 4 tons X yin. = 435 of a 
foot-ton per axle passing this Tin. curved length. 

If the wheel and axle carry its load by a spring, then 
even at very much higher speeds there is no risk of “a 
state of things being soon reached ” in which the wheel 
may “jump across the hollows” of such depth as ,)jin. 
Here the mass of wheel and axle is pressed down, 
not only by its own weight, but also by the spring 
pressure. Thus, if it weigh 13 tons itself and 
carry 8 tons of spring-borne load, its downward 

gl 

unhindered acceleration would be = 6} times 32° 2ft. 
per second per second, and it would need a rolling speed 
6} times greater, or 158 miles per hour, to pcoduce the 
same effects upon the above stated curvature. This is 
so very nearly if the springs by which the 8 tons load is 
carried be of such elasticity that an extra jin. deflection 
produces little change in the carrying force of the spring. 
If they be stiff springs, then the change in the pressure 
of the spring during the momentary change in its deflec- 
tion has to be taken account of in the calculation, which 
in that case becomes a trifle more complicated to carry 
out accurately. But no one, not even our American 
invaders and conquerors, will ever try to run above i00 
miles per hour without all the load except wheel and axle 
—or, perhaps, except wheel alone—being carried by suitably 
flexible springs. Still, as the weight of at least the wheel 
cannot be spring-borne, the Committee’s suggestion that 
“when very high speeds are contemplated” “a higher 
standard of straightness ” of rail should “be aimed at” 
is not without value, although the remark has little 
bearing upon the problem of the Central London Tube. 

But it should not be forgotten that the main thing to 
avoid is the actual jumping of the wheel off the rail, so 
that it comes again in contact with a sharp, sudden blow. 
This is not likely to occur in any design of which com- 
mon sense is an ingredient, except through want of 
accurate flush jointing from rail to rail. 

Why should the variation of pressure on the rail from 
point to point during the progress of the rolling motion 
be considered very evil? It must be remembered that 
the change of pressure considered in discussions such as 
these occurs not at one point of the rail, but consists ina 
difference between the pressure very quickly applied and 
removed at one point and the pressure similarly applied 
and removed at a point a yard in advance of it. At each 
one point it is absolutely unavoidable that the pressure 
should be zero most of the time, and that at certain inter- 
vals it should be very suddenly raised to the whole axle 
load, whether spring-borne or not it matters not, and 
then as suddenly reduced again to zero. 

Then, finally, why should any mystery surround the 
problem of a vibratory disturbance being created when a 
load suddenly applied, as just explained, passes along any 
elastic structure? When you pressarod upon a stretched 
wire, and rapidly draw the rod along the wire, it inevitably 
hums. The character of the hum produced depends 
mainly on the structure of the elastic bar along which 
the point of application of pressure travels. No one 
knows this more familiarly than Lord Rayleigh, and we 
regret that he was not allowed to state the fact in his 
report, along with the other fact, equally familiar to him, 
that the hum is absolutely unavoidable. No straightness 
and stiffness of rails and no flexible springs can possibly 
prevent it. Moreover, as the energy of this hum spreads 
abroad from its origin and source into many ramifications, 
the actual result in any one particular ramification 
depends almost entirely upon the elastic and plastic 
structure of that one ramification, and is affected, in 
respect of form, hardly at all by the action at the source 
of the hum. 

If two ramifications diverge from the source at points 
near each other, and if one of the two have energy- 
absorbing characteristics greatly superior to those of the 
other, then, no doubt, its near neighbourhood acts in a 
certain degree as a protection to the second. Also, if the 
energy of the disturbance at the fons et origo be increased 
or diminished, so also will be increased or decreased the 
tremor amplitude at each point of each ramification. 
Nevertheless, in each case this amplitude depends 
mainly upon the elastic and plastic structure throughout 
the length of the ramification of the whole flow of vibra- 
tion. We do not mean to suggest that straight rails, flush 
joints, and springs between the axles and the load do not 
diminish the tremor. But the amplitude of tremor pro- 
duced at many points of some of the ramifications may 
be hundreds of times greater than the amplitude at any 
point of the origin, and the problem of mitigating the 
undesirable effects by modifying the structure of the 
origin can only be usefully viewed from the point of view 
of decreasing the energy irrespective of the amplitude. 
Stiffening would certainly decrease the amplitude at the 
rail surface ; it does not follow that it would in all cases 
decrease the energy. 
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RAILWAY SIGNALLING. 





Tur Board of Trade have recently issued the reports of the 
inspecting officers after their inquiries into four collisions 
that occurred during the month of November last, and which 
show a lack of attention to detail which is somewhat un- 
expected. Taking the accidents in the order in which they 
occurred, the first to be noticed is one at Windsor Bridge 
No. 3 signal-box, Salford, on the Lancashire and Yorkshire 
Railway, where a driver passed at least four signals, and 
probably five, at danger during a dense fog, and came into 
collision with another train. It is only fair to the company 
to state that circumstances were very much against them 
with regard to the first two signals the driver ignored. The 
first signal was Pendleton Old Station distant, and here a 
detonator was on the rail, but the explosion was not loud 
enough for the trainmen to hear, and as a detonator is 
removed when a signal is off, the driver was misled as to the 
position of the distant signal. The next signal was the outer 
home, but the fogman there was occupied at the moment in 
attending to another signal for the opposite direction, so that 
the driver got no warning there, and so kept on until he came 
to the inner home. Here, unfortunately, there was no fog- 
man, although the same post carried the outer up distant for 
Windsor Bridge No. 3 box. The reason for this, as given in 
the report, is that there is only a space of 4ft. 8$in. between 
the two lines, instead of the usual 6ft. This cannot be the 
real reason, as fogmen do not stand in the six-foot; but 
apparently there is a want of space near the signal; but 
could not that have been met in some way? We read in the 
report that some signals are fog-signalled by machine, so why 
could not a machine have been fitted to this signal? Anyhow, 
the driver got no warning there, and, proceeding on his way, 
came to Pendleton starting, which also has upon it the inner 
up distant for Windsor Bridge No. 3. There the fogman 
shouted to the driver, ‘‘ One off,’ but he could not show a 
light, because he had no lamp. In Major Pringle’s report on 
a collision at Turnham-green—London and South-Western 
Railway—reference is made to alleged failures in the electrical 
interlocking of the block instruments and the locking frame. 
The man who caused the accident had the impression that 
the interlocking had failed, and therefore the inspecting 
officer endeavoured to obtain data as to the number of 
failures that normally occur in the apparatus; but the 
evidence was contradictory, and no full record is kept of 
such failures. Having regard to the important part played by 
electrical interlocking, proper records ought to be kept of all 
failures. 

A sidelight is shown on this question in the next report 
under notice, where, in connection with a collision at Malden, 
on the same railway, Major Pringle says :— 

“I noticed indications when I made an inspection of 
Malden Junction signal cabin, that the examination of the 
signalling instruments is not so thorough as would appear to 
be necessary. I mention the point, thoughit has no bearing on 
this particular accident, as the maintenance in the highest 
pitch of efficiency of all such electrical appliances is of first 
importance, and cannot be too strongly insisted upon by the 
company.’’ 

We must also direct attention to the wording of the fog- 
signalling rules. There is a standing committee of the rail- 
way superintendents at the Clearing House for dealing with 
rulesand regulations, and as a consequence the rules have 
been standardised, much ambiguity has been eliminated, and 
except in two or three small details, universal rules, also 
block regulations, are in force on all the railways. It would 
seem as though the committee had better turn their attention 
to the rules for fog-signalling, as in the Malden accident, and 
one at Shepherds-lane Junction, on the South-Eastern and 
Chatham line, the wording of the companies’ special rules for 
fog-signalling are not only ambiguous, but not conducive to 
efficient working. 

In the London and South-Western ‘‘ Supplementary 
Instructions as to Fogs and Snowstorms’’ appear the following 
rules :— 

‘No. 45.—Enginemen are not to consider that they can run 
up to a redsignai without risk, provided they do not pass it, 
but a red signal wherever placed means ‘stop immediately.’ 
This in the case of distant signals is simply modified to the 
extent that trains may draw at a walking pace within the 
protection of the distant signal. 

‘*No. 46.—In the case of a fog or snowstorm coming on 
suddenly and the fogmen have not taken up their positions, 
enginemen are instructed to stop at the signal-box and ascer- 
tain whether the section ahead is clear.”’ 

These rules not only require editing, but amending to 
agree with common-sense working. The latter part of 
Rule 45 seems to us most absurd, unless it has been specially 
drafted to throw all possible responsibility on a driver. Such 
a rule can hardly have been submitted to the locomotive 
department before it was put into force. Imagine reducing 
speed to a walking pace whenever a distant signal is passed 
at danger. Rule 46 is of the same stamp as to ambiguity, 
and savours somewhat of absurdity also. What such a rule 
is intended to mean is that in case of a fog or snowstorm, if 
a driver cannot see the signals, and fogmen are not out, the 
driver must stop at the signal-box and make inquiries as to 
the state of the section ahead, and, of course, the rule applies 
to all conditions, and not only when a fog has come on 
suddenly. 

In the South-Eastern and Chatham case the rules to be 
commented on are in the company’s appendix to the book of 
rules and regulations. They read :— 

‘* Extracts from the Company’s Appendix to Book of Rules 
and Regulations :—(1) Page9: ‘ Fog Signalling.’—Instruc- 
tions to station-masters, engine drivers, signalmen, and all con- 
cerned. During fogs and snowstorms. The calling- 
on arms and advance starting signals—see page 100—will 
not be used during such weather.”’ 

‘* (2) Pages 50 to 51: ‘Snowy or Frosty Weather.’— 
Regulations to be observed by the officers and servants of 
the company in all departments. Advance starting signals 
and calling-on arms. These must not be used in snowy or 
foggy weather—see page 9; seealso Rule 45 (d).”’ 

‘© (3) Page 100: ‘ Regulations for Train Signalling. . . . 
(4) (6) . It must be distinctly understood that, dur- 
ing the prevalence of fogs or snowstorms, trains must not be 
passed forward to advance starting signals, except under 
special authority from the station-master and then 
only provided a fogman is at the post, but not otherwise. 
During such weather no train or engine must be permitted 
to leave a station till the ‘clear’ signal has been received 
from the signal-box in advance, showing that the section 
ahead is clear.’’ 

The ambiguity of these rules is to be found quickest in 
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recording what happened. The signalman at Clapham-road 
allowed a passenger train to leave the station, intending it to 
draw up to an advance starting signal. When the driver got 
to the signal he could not see the arms, nor was a fogman 
out. Knowing that in all the rules quoted it is laid down 
that such signals are not to be used during fog, and that 
trains are not to leave the station unless the line is clear up 
to the next signal-box, he passed the signal—not knowing it 
was at danger—and, proceeding into the next section, came 
into collision with a train standing there. 





BRYAN DONKIN. 





Last week we announced the death of Mr. Bryan Donkin, 
an engineer whose death will be regretted not less in Europe 
than in this country, for indeed his reputation was world- 
wide, in certain circles at all events. He had been, as we 
have already taken occasion to say, in the forefront of 
scientific engineering. His knowledge of thermo-dynamics 
was at once far-reaching and sound—two conditions which do 
not invariably go together. He was among the first in this 
country to appreciate the labours of men like Hirn and 
Dwelshauvers-Dery ; and he supported the practice of conti- 
nental engineers, and found good in such work as Sulzer’s at 
a time when little consideration was given to these matters 
by his immediate contemporaries. 

Bryan Donkin came of a good scientific stock, if we may 
be permitted the expression. He was born in 1835, the eldest 
son of John Donkin, a clever father, who{died early in life, 
and the grandson of a very able engineer, also Bryan Donkin, 
F.R.S., who founded the well-known establishment in Ber- 
mondsey in 1803. The first Bryan Donkin was the inventor 
of important improvements in paper-making machinery, and 
a most admirable dividing engine and he was associated with 
the late Mr. Farey in the writing of a well-known treatise on 
the steam engine. Mr. Farey wasa man of considerable attain- 
ments; he became a partner in the Bermondsey firm, and no 
doubt his scientific turn of mind impressed young Donkin 








BRYAN DONKIN 


and moulded his views. Bryan Donkin, junior, was educated 
at University College, London, and the then unusual course 
was adopted of sending him abroad to complete, as far as 
school or college could complete it, his engineering education. 
He passed through the course at the Ecole Centrale des Arts 
Metiers in Paris, and the training stood him in good stead, 
for he acquired that mastery of French and French scientific 
methods which subsequently did much to keep him in touch 
with the leading continental engineers. On his return 
from Paris he was apprenticed to his grandfather; at the age 
of twenty-four he was sent to Russia to erect what was then, 
it is said, the largest paper mill in Europe. In 1868 he was 
made a partner in the Bermondsey firm, and about two years 
ago he went into partnership with Mr. Clench, formerly a 
member of the firm of Robey and Co., of Lincoln, and with 
him started engineering works near Chesterfield. The course 
of events led the Bermondsey firm many years ago to give up 
the manufacture of paper-making machinery, and instead 
they took up the manufacture of Beale’s gas exhausters, in 
which they did a very large trade, many improvements being 
introduced by Mr. Edwin B. Donkin. 

However shrewd Bryan Donkin was as a manufacturer, he 
never for a moment lost sight of the scientific side of his 
profession, and ata very early period he began tostudy practical 
thermo-dynamics. The Bermondsey works are driven by a com- 
pound beam engine designed and patented by Mr. Farey, 
and with this engine he carried out a multitude of experi- 
ments. It is not, we think, too much to say that to Donkin 
is due the whole credit of proving, by the direct evidence of 
facts, that heat is converted into work by the steam engine. 
In this work Mr. Farey was a fellow-labourer. Donkin 
argued that a certain known weight of steam passed through 
the engine per minute. The total heat in that steam as it 
left the boiler was known. If condensed it would raise the 
temperature of the cooling water, whose weight was also 
known, by some number of degrees, x. If, however, heat 
was converted into work during the passage of the steam 
through the engine, then, instead of raising the temperature 
of the water x degrees, it would only raise it through x-y 
— y being the equivalent of the heat converted into 
work, 

The attempt to reduce this line of reasoning to practical 
experiment was met by the difficulty of measuring or weighing 
the condensing water, which was about thirty times as heavy 
as the feed-water. It became necessary to measure the 








water, and to this end a tank was fitted up in the basement 
under the engine-room, and the water delivered from the hot 
well of the injection condenser was passed through a notch 
in a thin plate. Most elaborate precautions were employed 
to secure accurate results. The objection existed that the 
delivery over weirs is a question of coefficients, and that there 
is a diversity of coefficients. It is not necessary to dwell on 
thisfact. Itis enough to say that elaborate precautions were 
taken by Mr. Donkin and Mr. Farey to obtain accuracy, and 
results were obtained the accuracy of which was at first dis. 
puted, but have now been accepted. The soundness of theory 
was demonstrated, and to-day, whenever it is possible, the 
same system of test is carried out, and the merits of an 
engine are expressed in terms of the ratio which the whole 
heat converted into work bears to the heat in the steam 
supplied from the boiler. The credit of this experimental 
demonstration was in the main due to Donkin. 

Time would fail us to record his work in investigating 
what takes place in a steam cylinder. We must refer our 
readers to back volumes of THe ENGINEER for the story of 
his glass revealer, and the singular results obtained with it, 
He carried out an unrivalled, indeed a unique, investigation 
on the flow of heat through cylinder walls ; only those who, 
like ourselves, have had an opportunity of seeing the methods 
of research adopted by Donkin can appreciate his labours. He 
never wearied of hunting up information, at home or abroad, 
nor did he confine his attention to the use of steam. With 
Professor Kennedy he has carried out a most elaborate and 
complete set of experiments on boilers. Indeed, he was con- 
tinually experimenting on boilers and furnaces and methods 
of firing, purifying bad water, draught in chimneys—in one 
word, everything that bore on thermo-dynamics. 

Recently he plunged with renewed ardour into the investi- 
gation of the gas engine. The announcement of a new heat 
engine of promise, no matter what its construction, was 
enough for him. He would betake himself to any part of the 
Continent the moment he could snatch the time to interview 
the inventor and learn all that was to be learned. He was, 
partly as a result of long training, partly as a result of tem- 
perament, eminently cautious; when he made a statement 
it was usually incontrovertible, and in discussion at the 
Institution it was never safe to contradict him. It is not 
easy, indeed, to name an engineer who has made fewer 
mistakes. 

He was elected a member of the Institution of Civil 
Engineers in February, 1884. He was a vice-president of the 
Institution of Mechanical Engineers. He was a member of 
the Royal Institution and of several foreign scientific societies. 
He was the author of an excellent treatise on the gas engine, 
and of various papers for technical bodies. 

Mr. Donkin was a reserved man, highly esteemed by his 
friends, but he took small interest in public functions of any 
kind; in part this was due, in late years at all events, to 
indifferent health. He died suddenly of heart disease in the 
Grand Hotel, Brussels, on the 4th instant. He will be missed 
and mourned by a very large circle of scientific men, as well 
as by his intimate friends and acquaintances. 


BEVELLING 





MACHINE. 





Tuts is a machine for use by shipbuilders. Inthe construc- 
tion of the frames of ships, either of iron or steel, but now 
almost exclusively of steel, angle sections are used. These 
long bars as delivered from the rolling mills have the flanges 
at right angle throughout their entire length, and the function 
of the machine under notice is to alter the angle of the flanges 
from 90 deg. to any degree, and at any point in the length of 
the bar as required by the shipbuilder, to make one of the 
flanges fit the skin of the ship when the other flange is at 
90 deg. to the line of the keel, also to deal with the corre- 
sponding reverse bars. In the length of one of these bars it 
is necessary not only to vary the angle in a gradual manner, 
but at varying rates. It is usual to find from the body plan 
of the ship what the angle should be at certain places in the 
length of every bar forming a frame, these points being generally 
taken at 4ft. apart, a record being made ona strip of wood 
called a bevel board. 

The bars are heated in along furnace. The machine is 
mounted on rails laidin front of thisfurnace. Looking at the 
illustration on page 259, a round dial will be seen at the highest 
part of the machine ; this has a circle of figures engraved on 
it much as on a clock dial, and there is a hand or pointer that 
can be set in motion at any desired moment. This is termed 
the travel index, as it records the number of feet in 
length of the angle bar that have passed through the machine. 

There is also to be seen another index lying horizontally, 
and marked in figures from 90 to 46. This is called the angle 
index, as it records the angle, or rather the complement of the 
angle, that is being given to the bar; thus, if the pointer on 
this index was at 60, the bar would be then opened out to 
120 deg. Now, having ascertained from the bevel board the 
angles wanted at every 4ft. in the length of the bar about to 
be bevelled, there is marked with soft chalk on this angle 
index board the relative numbers. Thus, if at the very com- 
mencement of the bar a complementary angle of 80 deg. is 
wanted, below the figure 80, 0 (zero) is marked with chalk at 
4ft. from the end. Say the complementary angle wanted is 70, 
then, below 70, 1 is chalked, and so on, for the entire length of 
the bar or frame. 

The machine is put in motion. The heated bar is drawn 
from the furnace first by hooked rods until it enters between 
the rollers of the machine, then the attendants have to see 
that as the pointer on the travel index reaches 1, that the 
pointer on the angle index at the same moment reaches 
70, and so on through the entire length of the bar. 

We have mentioned only angle bars, but the machine 
operates on zed and channel sections as well as the ordinary 
right angle sections. These machines are now very generally 
operated by electrical motors. The illustration represents a 
size of machine that was specially designed for Harland and 
Wolff, of Belfast, for operating on the heavy sections of 
material needed in the Oceanic and other large vessels that 
they have constructed since. It is rated for doing angle 
sections 10in. on flange and iin. thick. 

Doing this bevelling work by hand labour is most unsatis- 
factory, and causes much waste of material and passing of 
inferior work. The heated bar is drawn from the furnace on 
to the cast iron floor, and held down by cramps or dogs, 
then men with forked levers, or ‘‘ weases,’’ pull over the 
standing flange to what they guess will be about the bevel ; 
but this does not always happen to be guessed correctly, so 
further alteration has to be made by the forked bars, hammer- 
ing is required, and the holes in the levelling floor are 
imprinted on the lower flange. The flanges do not lie close 
to the ship’s skin, and hammering them to make them liecloser 
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often results in fracturing the frame, and at best leaving 
initial stress in the parts. ; 

With the machine the rollers make the work smooth without 
puckers, and it is done so rapidly that the bevelled bar is 
delivered on to the levelling floor with sufficient heat in it 
for being tarned or bent into the curve of the side of the ship 
without reheating. : 

The bars for the frames are also open bevelled, that is, the 
flanges are obtuse angled; this is accomplished by making 
the flanges look towards the mid length of the ship. In the 
after body they look forward and in the forebody they look aft. 

There are, however, bars at other parts of the ship that 
require the angle bars made with an acute angle, or less than 
90 deg. The machine does this class of work also. 

The bar, as it is drawn through the machine, is firmly held 
by three rollers, while the fourth roller is movable, being 
pulled over by a hand wheel and screw as required. It is 
this movable or bevelling roller that actuates the pointer on 
the angle index, showing at what angle it is bevelling the bar 
atthemoment. Thegreater part of the machine is of cast steel, 
and the weight of this large size about 9} tons. This machine 
was made by Davis and Primrose, of Leith, N.B. It is the 
largest size of a type of machine used in a great number of 
shipyards both in this country and abroad. ’ 

These machines are now generally driven by electrical 
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power, this large size requiring a motor giving an output of 
12 brake horse-power. In the engraving of the side of the 
machine next to the heating furnace will be seen the driving 
shaft projecting on the right side. The motor may be 
coupled up to this direct, or, as is the general plan, a pulley 
put on this shaft and the motor placed on a stand above the 
machine, a belt connecting it with the lower pulley, in the 


manner shown in theengraving ofasmallermachineabove. It is | 


necessary to have a controller that can start, stop, and reverse 
the motion of the motor. Referring to the same view of the 
big machine, on the extreme left will be seen a handle, which 
being placed in the rim of a wheel acts as a winch handle, the 








men turning this draw over the bevelling roller marked D on 
the annexed sketch, and thus effect the bevelling while the bar 
is passing through the machine. 

Looking at the view of the side of the machine next to the 
levelling floor, this handle will be seen on the extreme right, 
while at the left hand will be seen a winch end driven by 
chain wheel and spur gearing. To draw the long and heavy 
angle or other section bars towards the machine a chain is 
used, being passed round this winch end in the usual way. 
The cold bars can thus be drawn up to the machine, placed 
between the rollers, and the motion of the motor being 
reversed, the bars are rolled into the long furnace to be 
heated. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: F. Main, to 
the Duke of Wellington, for the Flirt. Engineers: J. E. Lanca- 
shire, to the Duke of Wellington, for the Electra; F. J. Sutton, to 
the Duke of Wellington, for the Crane ; H. W. Irish, to the Duke 
of Wellington, for the Star; J. E. Moorshead, to the Duke of 
Wellington, for the Vulture ; P. C. Minhinnick, to the Triumph, 
for the Charger ; E. Carter, to the Pembroke, for the Stag ; G. C. 
Nicolson, to the Pembroke, for the Greyhound ; A. Saunders, to 
the Pembroke, for the Angle; and J, E. Haves, to the Pembroke, 
for the Cheerful. Artificer engineers: J. Guthrie, to the Pem- 
broke, for the Snapper ; H. T. Stanley, to the Pembroke, for the 
Haughty. 


THE STEAM ENGINE MAKERS’ SOCIETY. 





THE seventy-seventh annual report of the Steam Engine 
Makers’ Society is this week being sent out to the members, 
and Mr. James Swift, the secretary, very excusably takes 
credit that it is given to few, if any, other trade union 
organisations to have an unbroken record of existence since 
the repeal of the Combination Laws in 1824. If any others 
do exist, he claims that they cannot surpass the Steam Engine 
Makers’ Society, in financial position, the work it performs, 
and the influence it possesses for the benefit of its members. 

Dealing first with the financial and mechanical position, 
the report shows very substantial progress during the past 
year. At the commencement of 1901 the society had a total 
balance of £52,517, and the income for the year amounted to 
£25,370. Against this there was an expenditure of £16,298, 
leaving a balance at the close of 1901 of £61,589, equal to 
£6 17s. 23d. per member, showing a financial gain on the 
year’s operations of £9072. Two additional branches have 
been formed, and there is an increase of 410 in the member- 
ship, which is now 8976. The financial position is stronger 
than at any former period of the society’s history, and the 
same remark applies to the membership, as not only has the 
ground lost after the lock-out been recovered, but there 
are now 863 more members on the books than at the close of 
1898. The principal items of expenditure have been as 
follows :—Travelling benefit, £120—an increase of £27; 
unemployed, £3208—an increase of £1155; contingent, £39 
—a decrease of £14; superannuation, £4107—an increase of 
£108; sick, £4483—an increase of £80; funerals, £1289—a 
decrease of £89; disabled compensation, £250—an increase of 
£200; working expenses £2449—an increase of £53. With 
regard to the unemployed benefit, the main part of the 
increase was absorbed between September and December. 
The average number of unemployed for the year was 1033, 
but from January to September it was only 78. As to the 
superannuation fund, this now stood at £25,425, of which 


in Post-oftice banks. 


Referring to the contingent or strike pay, Mr. Swift remarks 
that New York had been one of the heaviest receivers. The 





| Union, to enforce a nine hours day on the former rate of 
wages. 
| of advice to American trade unionists. ‘‘ As we know,’’ he 
|adds, ‘‘from the past records of our New York branch, 


£22,100 was invested with corporate bodies and the remainder | 


cause of this was the strike by the International Machinists’ | 


He then proceeds to address a few very plain words | 


also dealt with by Mr. Swift, who remarks that this contract 
would no doubt ultimately’ be found out to be due to the 
want of ready cash, or to satisfy the bankers, and could not 
be a legitimate or profitable trading transaction. Ofttimes 
when interviewing English employers in slack times, he had 
been told that they were taking work at less than cost price 
to keep their staff together and their plant in motion. In this 
German case it might be the same, as during the past month 
an official statement had been made that in every town in 
the German Empire factories were closing their doors cy 
working half time. These financial cases, with their dire 
results, they could sympathise with, but when they occurred 
the workmen became the scapegoat. ‘‘Is it not time,’’ he 
asks, ‘in these days of advanced education that employers 
should see that it rests with them to be abreast, if not iy, 
advance, of the times? We want Edisons or Westinghouses 
who can bring out improvements and inventions of their own, 
without the cant of adopting American ideas, or Americanis. 
ing our workshops. If they would apply the American wage 
list the workmen would appreciate it, and apply the latent 
energy he is accused of holding in reserve to the work on 
which he is engaged. Instead of this, the least decline secs 
his earnings attacked and sharp practices resorted to that 
can only be classed as peculation, and in such a form as 
further widens the breach between employers and employed. 
We have said that these attacks have the appearance of being 
well engineered, and that with an object. Much may 
happen in the next two or three years, by legislation on the 
one hand, or bad trade on the other. The attacking part, 
want to be first in the field, and, if possible, secure public 
opinion in their favour. Trade cannot always remain in the 
flourishing state it has been in for the past six years, and as 
our records show, the longer good trade continues the more 
acute will be the depression when it comes. We know the 
results of past depressions, when the argument has been 
cheaper production; but the means taken to effect it are 
always in one direction—to reduce the workman’s wages, 
and insist on getting out a greater amount of work for 
less pay.”’ 

| We may add that the report, which covers 456 pages, is 
| replete with matter of very general interest to the members. 
| About thirty pages are devoted to tables of exports of engines 
|and machinery, the output of coal and pig iron in this 
country, the output of pig iron in all countries; accidents 
| in workshops, mines, and railways, and boiler explosions. 
The world’s shipbuilding in tonnage and horse-power is 
also dealt with, and a synopsis is given of the new German 
Tariff Bill. 





British trade unionism does not find favour in the United | 


States. They do not believe in friendly benefits, and in most 
cases object to asolid contribution, but trust to large numbers 


finance, or other strikers throwing in their lot with them. 
In this case their hopes were not realised, and without going 
into details we may say the strike ended without a demonstra- 
tion, and in like manner to the great steel workers’ strike 
later on. America may be a great country, but its trade 
unionists—of which there is 
1,800,000—have yet to learn that if they are to be a power in 
a moderate or declining trade, they must have a solid cash 
balance at their bankers, as well as brilliant orators to lead 
|them. They must learn that to starve their union bya 
meagre contribution when times are good is false economy, 
| and to trust to grand speeches when a strike is in progress is 
a grave mistake. If they will take a lesson from British 
trade unions, and pay a genuine contribution at all times, 
build up a solid fund for emergencies, pay friendly benefits 
that will be a magnet to hold members as time goes on, anc 
place their trust in men who have executive abilities and look 
into details, rather than aspire to have a name before the 
public, then they will stand a better chance, and secure 
better results.”’ 

Mr. Swift devotes the greater portion of his address to 
refuting the attacks upon the working classes, of which, he 
| remarks, the past year has been most fruitful in the news- 
| paper Press. By certain newspapers the British workman 





Luddite in his action towards labour-saving machinery, 
putting all the obstacles he could in its way, whilst by his 
trade union he made such demands, and placed such restric- 
tions upon employers, that foreigners were not only taking 
our foreign markets, but were actually beating us at home. 
After dealing at some length with what he describes as the 
‘¢ libellous attacks ’’ on the working’ classes that have been 
made in the Press, he remarks that these articles have been 
replied to by many writers, and even some trade unions, but 
he is afraid that the disclaimers have produced very little 
effect upon their assailants. As to a policy of ‘‘ go easy,”’ or 
‘‘ ca’ canny,’’ with which the workmen had been charged, he 
adds: ‘* We can speak for ourselves; the society’s rules say 
nothing about reserving their strength or taking it easy, nor 
is there any unwritten rule that implies that a member shall 
not give a fair day’s work for a fair day’s wage. Beyond 
this, we often have examples that the amount of work to be 
drawn out of a lathe, machine, or workman has become a 
science, and this to such an extent that when he finishes at 
night there is little latent energy left in him. The shop 
management, so often quoted, has reached concert pitch, 
and in some firms is as rigidly enforced as if in a penal settle- 
ment, the workman losing his identity in a number, and his 
sweat in adding to the great wealth of his employer.’’ 
Touching upon American methods, Mr. Swift quotes the 
remarks made by Mr. Stewart, of the British Westinghouse 
Company, at the recent annual dinner of the Manchester 
Association of Engineers, and reported in these columns, to 
the effect that the mistake which the majority of the heads 
of English engineering firms made was that they did not 
appreciate the advantage of scrap iron, and built machines 
to last too long, whereas in America they only built their 
machines to last ten years, because experience had proved 
that in every ten years there was an entire change in 
machinery, and it was necessary, if they were to compete 
with others, to at once adopt all the latest improvements. 
After this, Mr. Swift remarks, little need be said, for it gave 
the show away. The Americans made to sell, and the rail- 
way companies had found it out, but English engineering 
employers would not be so senile as to be continually 
laying down plant to last ten years only, or, if they did, the 
members of that society would never want employment. 
They did not claim to work all these automatic machines, 
nor did they imitate the Luddites in attempting their 
destruction ; but at the same time a skilled workman could 
not be expected to fall down and worship a machine that 
came to displace him, even if it would only last ten years. 
The contract for the supply of electrical generating plant 
to the Manchester Corporation, which was secured by a 
German firm at £36,000 under the lowest British tender, is 





on paper, and if trouble comes, to sympathetic help in | 


a reported membership of | 


| had been held up as thriftless, idling at his work, if not a| 


INSTITUTION OF NAVAL ARCHITECTS. 


THE meetings of the Institution of Naval Architects will be heli 
in the hall of the Society of Arts, John-street, Adelphi, on Wednes 
| day, March 19th, morning at 11 o'clock ; Thursday, March 20th, 
morning at 12, and evening at 7 o'clock ; and Friday, March 21st, 
morning at 12, and evening at 7 o'clock. The Right Hon the Ear! 
of Glasgow, G.C.M.G., LL.D., president of the Institution, will 
oceupy the chair. 

On Wednesday morning the following business will be taken: — (1) 
Annual report of Council. (2) Election of the president, the officers 
and Council ; election of new members and associates. (3) Altera 
| tions to rules 5, 9, and 10, relating to past-presidents, will be sub- 

mitted. (4) Address by the chairman, the Right Hon. the Ear! 
of Glasgow, G.C.M.G., LL.D. (5) Presentation of testimonial to 

Mr. George Holmes. (6) Presentation of the gold medal to Pro 
| fessor W. E. Dalby, M.A., B.Sc., and of the premium to Com- 
mander G, W. Hovgaard, late Royal Danish Navy. The following 
| papers will then be read and discussed :—(1) On ‘‘ Torpedo Boat 
| Destroyers,” by Sydney W. Barnaby, member of Council. 
| (2) On ‘* The Stresses in a Ship’s Bottom Plating due to Water 
| Pressure,” by Ivan G. Boobnoff, I.R.N., of St. Petersburg. 

On Thursday, morning meeting at 12 o'clock, the following papers 
| will be taken :—(1) ‘‘ Liquid Fuel for Ships,” by Sir J. Fortescue 
| Flannery, M.P., member. (2) ‘‘The Navipendular Method of Ex- 

periments, as applied to some Warships of Different Classes,” by 
| Captain G. Russo, R.I.N., member. (3) On ‘‘The Necessity for 
Fixing a Standard of Stability for Sea-going Ships,” by Professor 
J. H. Biles, LL.D, member of Council. Evening meeting 
at 7 o'clock :—({1) ‘*The Straining Forces in Crank Shafts,” by 
Professor Stanley Dunkerley, associate. (2) ‘‘ Torsional Vibrations 
of Shafts,” by Herr L. Giimbel, associate. (3) ‘‘ Improvements in 
Propeller Shaft Bearings,” by A. Scott Younger, B.Sc., member. 

On Friday, at the morning meeting at 12 o’clock:—(1) ‘‘ Modern 
Scientific Developments and the Future of Naval Warfare,” by 
W. Laird Clowes. (2) ‘Distortion in Boilers due to Over- 
heating,” by C. E. Stromeyer, member of Council. (3) ‘*The 
Corrosion of Condenser Tubes and Sea-water Conductors,” by Pro- 
fessor E, Cohen, of Amsterdam. Evening meeting at 7 o'clock : 
(1) ‘**The Methods of Handling Material over Shipbuilding Berths 
in American Shipyards,” by W. A. Fairburn, member. (2) 
‘* A Comparison of Five Types of Engines with respect to their 
Unbalanced Forces and Couples,” by Professor W. E. Dalby, 
M.A., B.Sc., associate. (3) ‘‘A Note on Simpson’s Rules,” by J. 
Macfarlane Gray, member of Council. (4) Concluding pro 
ceedings. 

The annual dinner of the Institution will be held on Wednes- 
day, March 19th, in the King’s Hall of the Holborn Restaurant, at 
half-past seven. 








GUEST, KEEN AND Co., LimITED,—It is now officially announced 
that Guest, Keen and Co., Limited, have purchased the share 
capital of Crawshay Brothers (Cyfarthfa), Limited. The business 
will be carried on under the name of Crawshay Brothers (Cyfarthfa), 
Limited, as before, and the board will be composed of part of the 
directors of Guest, Keen and Co., Limited. The company will not 
require to issue any further capital in connection with the purchase 
or working of the business. 


THE AERONAUTICAL INSTITUTE AND CLUB,—On Friday, March 7th, 
at St. Bride’s Institute, a paper was read by M. Auguste E. 
Gaudron, dealing with the progressive improvements of the 
navigable balloon, from its inception in 1852 to date. Giving 
credit for the first practical design to Henri Giffard, who made 
his experiments in 1852, the lecturer dealt also in detail with the 
demonstrations of Dupuy de Lime in 1870, Gabriel Yon in 1880, 
the brethers Tissendier in 1881—who introduced electricity as a 
motor power for balloons—and with the successful ascents made 
by Messrs. Renaud and Krebs in 1884. M. Gaudron-did_not 
express himself favourably in regard to the attempts of Herr 
Schwarz, in 1898, to produce a metallic balloon, declaring that all 
such designs were doomed to failure, owing to their liability to 
fracture upon coming toearth. For a similar reason he discounted 
the merits of the Zeppelin airship of 1900, where stiffening was 
attempted by means of a lattice framework of aluminium. In 
conclusion, the lecturer instanced the demonstration at the 
Alexandra Palace in 1898 as the only occasion when a navigable 
balloon has been experimented with in public in this country. 
M. Gaudron was in charge ; but the day was windy, and the motor 
not working well, consequently the results were not all that could 
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RAILWAY MATTERS. 


Tue permanent railway bridge across the Damooda 
River, which will admit the Bhoojoodih-Mulkeera extension of the 
Bengal-Nagpur Railway into the Jherria coalfields, is to consist of 
six spans of 150ft. steel girders, which have been ordered from this 
country. 

\ SHEFFIELD correspondent states that a scheme is 
being promoted for an electric light railway to Baslow and Bake- 
well. It will commence at Grindleford Station on the Dore and 
Chinley line of the Midland Railway. The cost is estimated at 
£90,000. 


Tur Tramways Committee of the Sunderland Corpora- 
tion has presented a report showing that the net profit of the 
tramways for the present year is estimated at £8164 12s, 10d., and 
they recommend that a sum of £7000 be handed over in relief of 
the local rates. 

THE directors of the North-Eastern Railway Company 
have, it is stated, sanctioned the expenditure of £250,000 on the 
extension and improvement of the docks at Hartlepool. Plans of 
the proposed alterations have been before the directors for a con- 
siderable time. 

So successful has the electric tramway service of 
Glasgow proved, that a further reduction of fares is proposed at the 
commencement of the next financial year. Briefly it may be said 
that passengers will be able to travel 24 miles for 1d., which is lower 
than the statutory fares laid down for workmen. 


[x an interview the other day, Mr. Yerkes, who has 
acquired the Baker-street and Waterloo Electric Railway, stated 
that the line is now about half built, and it is expected to be 
finished as soon as the power-house at Chelsea Creek is built, and 
the Metropolitan District Electric Railway ready to run. 


Tue Buenos Ayres and Valparaiso Transandine Rail- 
way has now reached Puente del Inca, 159 kiloms. from Mendoza. 
‘This reduces the distance between the railhead on either side of 
the summit to about 37 miles, which will next season be covered 
entirely by coach, instead of by muleback, as at present. 


A MONO-RAIL tramway between St. Petersburg and 
Moscow, which, it is claimed, would reduce the journey now 
covered by an express train in thirteen hours to a tenth of that 
time, is the latest project. M. Romanoff, a Russian engineer, puts 
the speed on the new system at a modest 200 miles an hour. 


Tur works for the construction of a railway along the 
banks of Lake Baikal will shortly be commenced. The line will 
measure about 200 miles, and twenty-seven bridges and twenty-nine 
tunnels are amongst some of the engineering difficulties. It is 
estimated that £4,000,000 will be the total cost of the undertaking, 
or at the rate of £20,000 per mile. 


Tur Sultan of Morocco is reported by the Agence 
Havas to have approved the trace of the Duveyrier and Djenan-ed- 
dar Railway from the Qued-el-Haei Valley. This line, which is to 
pass within 1640 yards of Figuig, is to be brought nearly three 
miles to the west, so as to pass at the foot of the hills, the crest of 
which forms the frontier between Morocco and Algeria. 

Tar Light Railway Commissioners held an inquiry at 
Bournemouth, on Monday, respecting an application to the Board 
of Trade from the Poole and Bournemouth Electric Tramway Com- 
pany for permission to construct an electric tramway through the 
village of Parkstone, so as to give more direct communication 
between Poole and Bournemouth than exists by the present tram- 
way along a different route. The Commissioners reserved their 
decision. 

Stone's electric system of lighting railway carriages, 
which has been adopted experimentally on the South Indian Rail- 
way, will probably also be given a trial on the Madras Railway. 
The Madras Railway has its own telegraph engineer, Mr. R. E. 
Pigott, and is the only Indian railway that supplies, maintains, 
and works its own telegraph wires—a privilege enjoyed only by the 
old guaranteed railways, of which but one other, the Bombay, 
Baroda, and Central India, is now in existence. 


Tue wisdom of maintaining an open invert between the 
rails at the stations of the Central London Railway was demon- 
strated at Oxford-circus the other evening. As a train was 
approaching a man stepped to the edge of the platform, and fell 
directly in front of the engine. The driver applied the brakes, but 
the whole train had passed over the spot before it could be brought 
toa standstill. It was then seen that the man had fallen into the 
invert, and had fortunately escaped being touched by the wheels or 
any other part of the train. 

THE report of the directors of the Caledonian Railway 
Company for the half-year ended January 31st states that the 
balance available for dividend for the half-year is £708,554. The 
directors recommend a dividend on the ordinary stock at the rate 
of 4} per cent. per annum, leaving to the credit of next half-year 
£17,291. The traffic receipts from railway and canal amount to 
£2,151,184, an increase of £81,062 : the working expenses for the 
same period amounted to £1,184,893, being at the rate of 55 per 
cent. for the railway and 31 per cent. for the canal, 


Ture Lambeth Borough Council have been endeavour- 
ing to induce the Board of Trade to take steps to remedy the un- 
satisfactory manner in which the London and South-Western and 
London and Brighton lines conduct their ordinary services during 
the existence of certain race meetings. For instance, on the 
former line during last Ascot meeting, from June 17th to 22nd, 
346 trains were suspended, 70 partially suspended, and 102 altered. 
The Board of Trade replied that they had no statutory authority 
to interfere, but referred the council’s communication to each of 
the companies for their observations. 


THE Royal train by which the King and Queen made 
their journey to and from the West of England was made up of 
five vehicles. The first was a brake and luggage van, the second 
a saloon car for naval and military and railway officers, the third a 
saloon car for ladies and prc Hamat opto Song the fourth a 
sumptuous saloon for their Majesties, and the fifth a saloon for the 
company’s directors and officers, the end portion being an observa- 
tion compartment. Each of the vehicles ran on two pairs of 
bogies. On the return journey on Monday last the train arrived 
at Paddington one minute ahead of time. 


Durine the last half-year the London and North- 
Western Company was able to show a decrease of £109,425 in 
locomotive power, as compared with the corresponding 1900 
figures, mainly owing to the reduced price of coal. The company 
has had a number of more powerful engines at work during the 
half-year for the haulage of mineral trains, and taking the working 
between certain points as a test for a month, 329 trains were saved. 
The directors have ordered a large number of more powerful 
engines, and by November next Mr. Webb expects that the 
company will have at least 160 at work, all turned out at Crewe. 


THE Danish State Railways report for the fiscal year 
1900-1 shows no increase in the mileage. The traffic showed fair 
growth during the first half of the year, but a falling off in the 
latter half, more especially as regards goods. Number of pas- 
sengers has increased by some 2,000,000, the goods carried is about 








stationary, and receipts have increased by about 1,000,000 kr. 
Expenditure increased more than three times that amount, and 
the surplus is only 329,701 kr., or about £18,000—the smallest 
sum for more than thirty years. This increase in expenses is 
xecounted for by the heavy rise in the price of coal, rails, and 
material generally, 
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NOTES AND MEMORANDA. 


AccorpInG to the latest available statistics, Germany 
has 27,0C0 miles of underground telegraph wires, France between 
16,000 and 17,000, and this country 47,000 miles. 


AN enterprising newspaper proprietor has offered a prize 
of £4000 ‘‘to be flown for” from London to Birmingham. It is 
expected that there will only be’ one competitor—M. Santos 
ge No time limit has been fixed. The distance is about 

miles. 


Tue general report of the 1900 Paris Exhibition, the 
publication of which must not be expected before the end of the 
present year, is to comprise 40,000 octavo pages, forming fifty 
volumes, the type for which, states Le Journal, is now being set 
up at the Imprimerie Nationale, 


Tuer underground telegraph cable between London and 
Birmingham was laid at a cost to the Post-office of £165,000. The 
Postmaster-General, in reply to a deputation that waited on him 
the other day to urge the provision of an underground cable, said 
that sucha cable would cost at least £700,000 hetween London 
and Glasgow. 


Tue Liverpool Corporation electric power station last 
year supplied over 20 million units, which is believed to be in excess 
of the current supplied by any other works in the United Kingdom. 
Over 6 million units were used for lighting and power purposes, 
and nearly 14 millions for the tramways. In 1898 the output was 
less than 3 millions of units, 


A NOVEL measuring machine, giving direct readings on 
a graduated dial to g5},5in., has recently been brought out in 
America. The machine is made in two sizes, one measuring up to 
12in. and the other to 24in. A system of multiplying levers is 
used to gauge the pressure on the piece being measured, so as to 
eliminate the personal factor in making measurements. 


Tue 34-centimetre turret guns of the Valmy are now 
fitted with a new system of loading designed by M. Guye, chef 
d’escadron de lartillerie coloniale. The former speed of fire was 
one shot in four or five minutes. With the new apparatus the 
speed is slightly more than one shot per minute. Starting with 
the guns loaded, five shots were fired in less than four minutes. 


Two new gyroscopic steering gears for use in torpedoes 
have been tested in the United States. One has given good 
results. A feature of this new device is that it can be so adjusted 
that after the torpedo has been launched the torpedo will turn in 
the water through a predetermined horizontal angle, and then 
take up a straight course. Further experiments are in progress. 


Tue log of a 5-ton steam motor lurry made by T. 
Coulthard and Co., of Preston, shows that in six months’ working 
of this vehicle, from the beginning of June to the end of Novem- 
ber last, the cost, including an allowance for depreciation at 20 per 
cent., worked out at £161, as against a previous cost of £275 for 
horse haulage for the same work. In the six months this lurry ran 
over 2000 iniles and carried upwards of 2000 tons. 


THE increasing use of motor vehicles in France 
has caused a perceptible diminution in the number of horses in 
Paris, and it is said that the Minister for War finds that he has in the 
city 5900 fewer horses available for requisition in the event of 
mobilisation than there were a year ago. In the same period there 
has been a drop of 2000 in the number of omnibus horses, and one 
of the cab proprietors has reduced his stud by 750 animals. 








Aw automobile made in Paris, which serves a mine in 
Peru 11,166ft. above sea level, had to be subdivided into parts not 
weighing more than about 66 1b. each, so that they could be carried 
on mules’ backs. Three times a week the vehicle makes a run of 
12 miles between the mine and Tarica, on gradients frequently 
attaining 1 in 8, states the Auto-Velo ; and at first some difficulty 
was experienced through water boiling at 185 deg. Fah., on account 
of the altitude. 


NOTWITHSTANDING the Jarge increase in the production 
of petroleum in Japan, the outlook from a Japanese point of view 
is not favourable. There has been a large decrease in the produc- 
tion of old wells, and the new wells are not sufficient to meet the 
large and rapidly growing demand. For some years the United 
States has supplied over 60 per cent. of the entire amount of oil 
imported by Japan, and it is probable that this percentage will 
increase rather than decrease. 


THE production of petroleum in the Province of 
Echigo, situated on the western coast of Japan, has been steadily 
increasing annually for several years. The recent remarkable 
increase in its yield is especially due to the development of the oil 
fields in Nagamine and Kamada. Other fields, as the environs of 
Nagaoka or of Niytsu, are by no means discouraging, though the 
rate of progress seems slow in comparison. About 99 per cent. of 
the total production of petroleum in Japan comes from this one 
province—Echigo. 


Tue Home-office has issued an advance proof of the 
tables relating to the output of coal and other minerals, and the 
number of persons employed at mines worked under the Coal and 
Metalliferous Mines Regulation Acts during 1901. From this it 
appears that last year the output of coal was 219,037,240 tons, as 
against 225,170,163 tons in 1900. The number of persons employed 
at mines last year was as follows:—Underground, 647,822; above 

round, 158,913—a total of 806,735. In 1900 the figures were :— 

Inderground, 624,823; above ground, 155,829—total 780,052. 
There was therefore an increase in the number of persons engaged 
at mines of 26,683. 


TxE Board of Trade report on boiler explosions for the 
year ended June 30th last has been issued. It appears that during 
the period covered by this report 33 persons were killed and 
60 persons injured by boiler ex leu ; the average numbers for 
the last 19 years being 29 and 61 respectively. As in previous 
years the causes of explosion consisted chiefly either in the 
deterioration or corrosion of the plates, &c., or in defects in the 
design, workmanship, material, or construction. The reports con- 
tinue to afford satisfactory evidence as regards the general 
qualifications of boiler attendants, only ten cases of explosion being 
des to incompetence or neglect on their part. 


Accorp1nG to the official figures just published, France 
consumed 49,803,000 tons of coal in 1900, an increase of 3,575,000 
tons over the previous year. The combustible extracted during 
the year from the 301 concessions which were working amounted 
to 33,404,000 tons, the increase over the previous year’s figures 
being 541,000 tons. The amount of coal brought into France 
from other countries, therefore, amounted to 16,177,000 tons. 
Eight million three hundred and sixty thousand tons of this 
imported coal came from England, as against 6,708,000 tons the 
previous year. For the first time, coal from America was also 
imported into France, the amount being 59,000 tons. 


Unper the provisions of the Boiler Explosions Acts 
1882 and 1890, 55 preliminary inquiries and 17 formal investiga- 
tions were held during the 12 months ended June 30th, 1901. As 
regards the 17 cases in which formal investigations were ordered, 
in five instances the owner was held responsible ; in seven inquiries 
no blame was attached to any person ; in one case the owners were 
blamed as regards negligent supervision, and the insurance com- 
pany were held responsible for the neglect of their inspector ; in 
another case the owner and user were both blamed for neglect as 
regards inspection ; in another case the boiler smith who examined 
the boiler was blamed for neglect ; while in two instances engineers 
were held responsible, 





MISCELLANEA. 


Tue Motherwell Town Council have decided to adopt 
au water scheme estimated to cost £154, 


One small portion of the Wankie coalfield in Rhodesia 
is estimated to be capable of yielding 1000 tons per day for 100 
years. 

Tue Local Government Board has sanctioned a loan of 
£5400 by the Burton Rural District Council for the Tutbury sewer- 
age scheme, and £7809 for the Burton sewerage scheme. 


Accorp1nG to an Ottawa telegram, Signor Marconi has 
signed a contract by which the Canadian Government will grant 
him a subsidy of £16,000 for the erection of a station on the Nova 
Scotia coast. 


THE Select Committee of the House of Lords, presided 
over by Lord Dartrey, on Monday passed the Bill for the con- 
struction of a canal five miles long, from Rochester on the Medway 
to a point three miles below Gravesend on the Thames. 


W8ILE passing the Budget for East Africa the German 
Reichstag voted a sum of 300,000 marks (£15,000) on account of 
a telegraph line between Tabora and the military station of 
Mpouapoua. 


THE work of completing the large new graving dock at 
Hebburn is not going on so rapidly as could be desired. Wo 
understand that a great deal of trouble has been experienced with 
the foundations, and difficulties have been encountered which were 
not anticipated. 


THE new works connected with the Port of Saigon, 
that cost more than £480,000, and the bridge taking over ths 
river the railway from Saigon into Annam, have been opened by 
M. Doumer, Governor of Indo-China. The first section of the line 
may be opened in October. 


On the occasion of the recent dynamite explosion in 
New York, four electric ambulance vehicles were on the scene of 
the great explosion within five minutes of the disaster. For such 
uses as ambulance carriages electricity appears to have much-to 
commend it as a motive agent. 


A TELEGRAM from Perth, Western Australia, says that 
the lifeless body of Mr. C. Y. O’Connor, Engineer-in-Chief for the 
State, has been found on the beach at Robb’s Jetty, Fremantle. 
There was a bullet wound in the head. The great harbour works 
at Fremantle were carried out by the deceased gentleman. 


Ir is reported that the Chilian Government has 
ordered two battleships of 12,000 tons each, placing the contract 
for one with Armstrong, Whitworth and Co., and for the other 
with Vickers, Son and Maxim. The vessels will cost slightly over 
£1,000,000 each, and are to be delivered within eighteen months. 


. Tue director of the chief post and telegraph office at 
Odessa has authorised the installation of the wireless telegraphy 
apparatus for experimental purposes between Kherson and Golaja 
Pristan, a distance of 15 versts, in order that the officials may be- 
come acquainted with all the details of the new system of 
telegraphy. 

THE bridge spanning the Leeds and Liverpool Canal, 
near Foulridge, a few miles from Colne, and forming part of what 
is known as the mile tunnel, collapsed on Monday. A gap of 
about 12 yards square occurred in the roadway and stopped com- 
munication between Foulridge and Barnoldswick, and the déhris 
temporarily stopped the local canal traffic. 


THE water meter contract at Cleveland, Ohio, has 
recently been authorised by the City Council. This means that 
some 11,000 house meters will be set during the present year, 
after which it is hoped that meters will become so popular as 
to lead to successive large installations until the 50,000 un- 
metered services now in existence have all been changed to metered 
services. 


On Monday next the London Road Car Company will 
bring into use a new motor omnibus. It will run between 
Hammersmith-broadway and the Central London Railway terminus 
at Shepherd’s Bush, thence running between Notting Hill and 
Bayswater to Oxford-street, and will seat thirty-four passengers. 
Should it prove successful, further motor buses will be put upon 
other routes. 


THE new southern approach to the Tower Bridge over 
the Thames was formally opened on Saturday. The new thorough- 
fare, which stretches from the Old Kent-road to Tooley-street, is 
3600ft. long and 60ft. wide. It has cost nearly £400,000, and in 
its making 600,000 bricks and 650,000 wood paving blocks have 
been used, in addition to nearly 13,000 tons of York stone, granite, 
cement, and ballast. 


Tue work in connection with the extension of the Man- 
chester water supply will be divided into two sections, one from 
Prestwich to Longridge, about seven miles north of Preston, then 
onwards to a spot near Ambleside. It is proposed to use steel 
instead of cast iron pipes for carrying the water under railway 
bridges and the subways of railways and canals—a departure from 
the customary practice in this country. 


AccorDING to a halfpenny daily paper, which, unfortu- 
nately, sometimes sacrifices accuracy for sensationalism, an enter- 
prising American is coming to this country with a remarkable 
electric omnibus, which is shortly to appear in the streets of London 
in large numbers. The ‘bus would appear to be a perpetual motion 
machine, for we learn that it is not limited to distance, as it 
generates its power as it proceeds. The casual observer might 
imagine that these vehicles would be welcome in some of the large 
American cities, bnt we have not heard of their use hitherto. 


Ir is reported that the Germania Shipbuilding and 
Engineering Company’s business at Kiel will be taken over in its 
entirety by Krupp’s on April Ist. An extraordinary general meet- 
ing of the shareholders has been called for the 25th inst. to sanc- 
tion a proposal for the dissolution and liquidation of the Germania 
Company, in view of the above-mentioned change. As long ago as 
1896 a bond was executed by the Germania Company and the 
Essen firm, empowering Messrs. Krupp to take over the concern 
by paying a minimum yearly dividend to the shareholders of 44 per 
cent. 


Tue Southport Town Council having applied for power 
to borrow £32,000 for electric lighting purposes, Colonel Durnford 
held an inquiry this week on behalf of the Local Government 
Board. The money is mainly required to meet the expected needs 
of the town for the next two years, including the working of the 
pier tramway by electricity and two sections of street tramways, 
and also the lighting of Chapel-street railway station. Rather 
more than one-quarter of the whole, however, has already been 
expended. The capital expenditure on the electricity estate so far 
is £158,000. There was no opposition. 


Apropos of the London County Council bricklayers, in 
a letter to the Times, Mr. J. C. Stewart, the building manager at 
the new works of the Westinghouse Electric Company at Man- 
chester, states that in the construction of the pattern shop, where 
there are fewer openings in the walls than in any of the other build- 
ings, the regular average was 1800 bricks per man per day. The 
average per man includes face brickwork. On common work they 
reached an average of 2250 bricks per man per day, which works 
out to very nearly four bricks per minute. About 450 bricks per 
day of nine hours is the average work of the British bricklayer. 
The men employed by the London County Council do not lay even 
so many, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. —F, A. Brocknaus, 7, Kumpfyasse, Vienna 1. 
CHINA.—KELLY AND Watsa, Liurrep, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND CueEvitiet, Rue de la Banque, Paris. 
GERMANY.—ASBER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocxnaus, Leipzic ; A. TWEITMEYER, Leipzir. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LoOgSCHER AND Co., 307, Corso, Rome ; Bocca Frerxs, Turin, 
JAPAN.—Kgiy AND WatsH, Limrrep, Yokohama. 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta anv Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenperRson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonvTrREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ka&LLy anp Watsu, LimitTED, Singapore. 
CEYLON.—W1savaRTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tar Exaiveer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
sup) plied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
Ciora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made, 

Foreign Su bscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz ENGINEER, and 

accompanied by letter of advice to the Publisher. 
Tun Paper Copiss. Tuick ParEr ry 


Half-yearly £0 188. Od.| Half-yearly .. . 0s. 8d. 
Yearly .. .. «. £1 168, Od. | Yearly rt 0s. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“a” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department aj the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER'S NOTICES. 


*.* With this week's number is issued, as a Supplement, a Two-page 
Engraving of His Majesty’ s First-class Battleship Queen. Every 
copy as issued by the Publisher includes a copy 4 this Supplement, 
and subscribers are requested to notify the fact should they not 
receive it, 








*,” Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
* Supplement, representing H.M. ships For: midable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price Is., by post ls. 1d. 





ba a 5 f any subscriber abroad should receive THE ENGINEER in an 
"imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Age nt through whom the per is obtained, Such inconvenience, 
if suffered, can be vadadial by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


48 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

42@F All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

427 ~=Wecannot undertake to return drawings or manuscripts ; we must, 
theresore, request correspondents to keep copies. 


REPLIES. 


DO. A. (Bloxham).—Your letter has been forwarded as requested. 

E. B. D. (Salisbury).—We are unable to read your letter. Possibly it is 
the Nernst electric lamp to which part of it appears to refer. 

W. N. M. (Bedford).—A short note about the Marshall valve gear 
“ee on page 193, February 21st. No particulars have as yet been 
published. 

H. A. (Brixton).—We regret that we find it impossible to obtain berths 
of the kind you require. We would suggest that you advertise or go 
personally to a few works and offer your services 

J. W. W.—We cannot see how any question can arise about the rate at 
which the parts of a tire revolve round an axle. It-is quite useless to 
dispute the existence of hammer blow, and we must decline to discuss 
the question with you. 

Pyramip,—Squared paper, if bought by the ream, costs 6d. a quire. 
Messrs. Aldum and Suckling, 19, City-road, E.C.. The logarithmic 
paper will not be found to be very useful, and it is expensive. It is 
sold by Bevis and Stevenson, 8, Princes-street, Westminster. 

T. O. (Suffolk).—{1) By far the best course you can pursue is to purchase 
a boiler complete from the makers of steam road cars or locomobiles. 
See THe Encineer for December 20th, 1901. (2) Abel and Imray, 
Southampton-buildings, W.C.; Carpmael and Co., 24, Southampton- 
buildings ; Messrs. Johnson, 47, Lincoln’s-inn-fields. 

VuL_can,—We have not published any article on re-rojling rails. The 
process is usually very simple. The old rails are charged into a suit- 
able furnace, and passed through a rail mill. If the rails are too long 
they are cut in half in some cases ; in others enough is cut off each end 
and used up as scrap. If an entirely new section widely different 
from the old were needed, the rails would have to be cut up, piled, 
and converted into blooms, but this could not be properly called 
re-rolling. 

J. D. (Boulder West).—Your main is so large in proportion to your pump 
that you may almost neglect friction. Your pump can be driven at 
sixty strokes per minute provided you have a good air vessel on the 
main, and will deliver about 60 gallons of water in the same time, or 
3600 gallons per hour. The boiler pressure ought to be ample for this. 
Your compound engine would not drive a pump of the required size to 
force 75,000 gallons in eight hours unless steam was carried full stroke 
through the high-pressure cylinder. You might run the pump faster 
than sixty strokes per minute, but you would risk a breakdown. The 
makers will tell you exactly how far you can go with safety. 

W. H. B. (Horsham).—{1) We have had no experience with very small 
coke-fired boilers, If the boiler is externally fired, it seems obvious 
that it may be as small as an egg saucepan ; if internally fired, a fire- 
box of at least half a cubic foot capacity would be needed. We have 
seen an excellent boiler made by building a steel gas cylinder 
vertically into a small brick furnace. (2) Set out your valve gear on 
paper and then make a cardboard model. In the drawing-offices of 
large works full-sized models are provided, to solve valve gear 
problems. (3) No. (4) We cannot teach you how to design connect- 
ing-rods in this column. Examine drawings such as you will find 
in our pages from time to time. 





COST OF BLAST FURNACE PLANT. 

Sir,—In reply to your correspondent, ‘ Pig Iron,” I wish to say that 
the most detailed particulars of the cost of blast furnaces published are 
those given in Sir Bernhard Samuelson’s paper on the cost of his furnaces 
at Newport, near Middlesbrough, in the Jovrna/ of the Iron and Steel 
Institute (1887, No. I., page 91). 

Westminster, March 8th. J. ann 8, 








MEETINGS NEXT WEEK. 


Tue Sanitary InstiruTe.—Wednesday, March 19th, at 8 p.m., at the 
Parkes Museum. Paper, ‘The Collection and Disposal of Refuse in 
Large Towns,” by H. Percy Boulnois, M. Inst. C.E. 

BIRMINGHAM LocaL SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.— Wednesday, March 19th, at 7.30 p.m., in the University, Edmund- 
street (Physics Theatre). Paper, ‘‘ Tests on the Nernst Lamp,” by R. P. 
Hulse. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
—Tuesday, March 18th, at 7.30 p.m., at the New Physical Laboratory, 
Owens College, Manchester. Paper, ‘‘Some Points in the Equipment of 
Electrical Tramears,” by W. G. Rhodes, M.Sc., M.1.E.E. 

Soctrty oF ArTs.—Monday, March 17th, at 8 p.m. Cantor Lectures. 
Third Lecture on ‘‘ Photography Applied to Illustration and Printing,” 
by J. D. Geddes, F.R.P.S.—Wednesday, March 19th, at 8 p.m. Ordinary 
meeting. ‘Paper, ‘‘ Electric Traction: London’s Tubes, Trams, and 
Trains,” by J. Clifton Robinson, Assoc. Inst. C.E., M.I.E.E. 

Roya METEOROLOGICAL Soctrry.— Wednesday, March 19th, at 7.30 p.m., 
at the Institution of Civil Engineers, Great George-street, Westminster, 
S.W. Papers, ‘‘‘ La Lune Mange les Nuages '—A Note on the Thermal 
Relations of Floating Clouds,” by W. N. Shaw, M.A., F.R.S.; ‘‘ The 
Prevalence of Gales on.the Coasts of the British Islands during the 
Thirty Years 1871-1900,” by Frederick J. Brodie, F.R. Met. Soc. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—Friday, March 2lst, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Papers to be read and discussed, ‘‘ Fencing of Steam and Gas Engines,” 
by Mr. Henry D. Marshall ; ‘‘ Fencing or Guarding Machinery used in 
Textile Factories,” by Mr. Samuel R. Platt ; ‘ Protection of Lift Shafts, 
and Safety Devices in connection with Lift Doors and Controlling Gear,” 
by Mr. Henry C. Walker; ‘‘Guarding Machine Tools,” by Mr. W. H. 
Johnson, 

Roya InstiruTion oF Great Britarn.—Friday, March 21st, at 9 p.m. 
Discourse on ‘‘ Recent Developments in Colouring Matters,” by Geheim- 
rath Professor Otto N. Witt.—Afternoon Lectures at 3 p.m.: Tuesday, 
March 18th, ‘‘ Recent Researches on Protective Resemblance, Warning 
Colours, and Mimicry in Insects,” by Prof. E. B. Poulton; Thursday, 
March 20th, “‘ Caricature in and out of Parliament,” by Mr. E. T. Reed ; 
Saturday, March 22nd, ‘“‘ Some Electrical Developments,” by the Right 
Hon. Lord Rayleigh. 

Tue Institution oF Crvit Enoivrers.—Tucsday, March 18th, at 
8 p.m. Ordinary meeting. Paper to be discussed, “ Electrical Traction 
on Railways,” by W. M. Mordey and Bernard M. Jenkin, M. Inst. C.E. 
Papers to be read, ‘‘The Greenwich Footway Tunnel,” by W. C. Copper- 
thwaite, M. Inst. C.E.;. ‘‘Subaqueous Tunnelling through the Thames 
Gravel : Baker-street and Waterloo Railway,” by Arthur H. Haigh, B.Sc., 
M. Inst. C.E.—Wednesday, March 19th, at 2.15 p.m, Students’ visit to 
the Works of the Incandescent Electric Lamp Company, Limited, Brook- 
green, Hammersmith. 
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GOOD ENOUGH. 


Ir has been left to the engineer to recognise that 
a phrase, ill-fated and ill-omened from the first, 
contains a useful economic truth. ‘Good enough’”’ 
is one of those unfortunate expressions which, 
guileless in themselves, have become, by the force 


of circumstances, associated with much that is bad | 





and reprehensible. It is the excuse of the indifferent 
workman, and for that reason it is held to be bad. 
However, all that is to be changed, and we are to 
enter upon a policy of which “good enough” will 
be the watchword. It is not altogether pleasant to 
have to admit that the “ thorough’ days are dead 
or dying. There is something exceedingly fascinat- 
ing about the idea that every part of a machine 
is superlatively good; something almost of the 
divine in the thought that the hidden parts are 
not less beautiful in their design and workmanship 
than the parts seen ; something inexpressibly satis- 
fying in the knowledge that no human thought or 
skill could make it more perfect in every respect, 
even to the smallest screw or pin. It is not within 
our capacity to describe the emotion which is felt 
when one regards anything so excellent, and it is the 
less necessary because every engineer worthy of the 
name has felt it for himself. It is not pleasant, we 
repeat, to feel that that magnificent ideal is doomed. 
And yet we are not without some consoiation. 
Though we lose the superlatively excellent, we are 
left with a substitute, cheaper, more accessible to 
the many, and good enough for the purpose to which 
it is to be put. 

It is a fact, sad, but not without its pleasant side, 
that, in manufacturing, the only ideals are utilitarian 
ideals. The manufacturer’s only object in manu- 
facturing is to make money. He may try to earn it 
by the realisation of high ideals or of low ideals. 
He may seek to be the laureate of his profession, or 
the crossing-sweeper of it. In any case, his 
ultimate object is money, and nearly as much is to be 
made one way as the other. If he tries for the higher 
position, someone a little lower than himself steps 
in and undersells him. This second one in his turn 
finds a third trying to snatch his market by offering 
an article which does equally good work at a lower 
total price. In this way each one goes on attempt- 
ing to reduce his manufacturing expenses by here a 
modification of design, and there the omission of a 
little machining ; here by the introduction of a metal 
easier to work, there by a drop forging in place of a 
turned casting, and soon. Whither they are all 
striving is the production of an article which is 
just good enough for its work, and no more. The 
Americans, with no such traditions behind them as 
have our manufacturers, have given up following 
the windings of a circuitous road, and made straight 
across country to a point which all we Western 
nations will ultimately reach. They have made 
“ Good enough ” their motto. It is written in loco- 
motives whose life is short, in machine tools unable 
to bear an overload, in harvesting machinery 
appallingly cheap and roughly made, but sufficient 
for its work, in the thousand-and-one jimcrack odds 
and ends with which everyone is acquainted. They 
have invaded our markets with the same ware, and 
undersold us, because, whilst ours were thoroughly 
good, theirs were only good enough ; and they come 
into our very midst, bringing the same principles 
with them. What internal competition was doing 
gradually their competition will bring about rapidly. 

Let us, however, remember that the sacrifice of an 
ideal is the sacrifice of a shadow—at any rate in this 
case. It does not follow that one jot of efficiency is 
lost by the sacrifice of a little thoroughness. In 
fact, the effort to avoid the performance of unneces- 
sary work has led to the spread of methods which 
have resulted in a higher standard of excellence in 
essentials. Consider, for example, a box casting in 
which it is desired to drill or bore in each of its four 
sides holes truly at right angles with other holes. 
Not long ago it would have been necessary to plane 
up true surfaces on each of the four sides to rest 
upon the drill table. Now-a-days the casting would 
be dropped into a jig, and the holes drilled, bored, 
and faced with an accuracy and at a speed quite 
unapproachable by the old method. In such cases 
as this—and they: might be multiplied a hundredfold 
from actual British practice—‘ good enough ” has 
been better than “thorough.” But although it is 
one of the tenets of the new school that nothing 
which does not actually need machining should be 
machined, the disciples are careful how they put this 
belief into practice. For example, in an ordinary 
way the inside of a speed cone would appear to be 
the least necessary place to machine, and yet the 
best makers bore their cones almost as carefully as 
they turn them, in order to ensure their balance and 
to reduce to a minimum vibration at a high speed. 
We quote this particular instance to show that, 
although manufacturing expenses are reduced 
as far. as may be, efficiency is not forgotten. It 
It must be understood, then, that when a modern 
engineer says a thing is good enough he does not 
mean what his father would have understood by the 
words. He does not imply that the work is 
indifferent. He means exactly what he says, that 
the work is neither too good nor unsuitable for its 
office. It is just good enough and no more, and it 
is therefore, as far as metal and machine work go, 
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the cheapest efficient thing of its kind which can be 
produced. 

It is impossible to deal with the many ramifica- 
tions into which this subject branches within the 
bounds of a single column, but there are two issues 
which must not be left unnoticed. The first is that 
although cheaper products will secure the larger 
sale on the market, because they come within the 
means of those who cannot afford the higher 
class goods, yet there is still room for the latter. 
For example, the fact that a very fairly accurate 
watch may now be purchased for three or four 
shillings does not in the least affect the sale of 
chronometer watches; or, to quote another case, the 
fact that boot machinery has been brought to con- 
siderable perfection has not ruined—in fact it has 


rather improved—the trade of the hand boot-makers, | 


who produce an expensive high-class article. The 
second point to which attention should be directed 
is that finish has a certain monetary value. The 
Americans have recognised this very fully in some of 
their smaller tools and ironmongery. These articles 
are not of such good quality as our British products, 
but they are got up in an attractive manner—the 
steel parts nickel plated, the wood polished, and so 
on. Perhaps Englishmen have scorned these 
udventitious aids more than was quite wise. They 
have occasionally depended too much on quality 
and reputation, and not sufficiently on mere show. 


QUARTZ AS AN INDUSTRIAL MATERIAL. 


THosE of us who have followed the gradual 
development of the use of silica as a plastic substance, 
capable of being moulded into any convenient 
form and exhibiting properties not possessed by any 
other material, are aware that the discovery of the 
vast possibilities of the employment of fused quartz 
ure due to one man, C. Vernon Boys. His beautiful 
and most ingenious experiments have showed us that 
quartz when fused can be treated like so much glass, 
that it is moderately plastic through a certain range 
of temperature, that it is eminently tenacious, and 
that its physical condition is approximately constant. 
The last clause is the most important. This con- 
stancy of condition was turned to account by 
Professor Boys for the experiments in which he was 
atthe moment particularly concerned, these needing 
u thread perfectly elastic. Torque on a hard-drawn 
wire, on a filament of silk or of glass, puts on the 
material some permanent strain, and the filament 
fails to ** come back” with accuracy. We do not 
know whether Professor Boys has determined the 
modulus of elasticity for quartz, but it is safe to 
prophesy that it must be high; the proportionalitéats- 
grenze of quartz—we still need a good word in 
English—is almost certainly large. Another inter- 
esting property is that the attraction of the substance 
for water is so small that an electrically-charged 
body suspended by a quartz thread preserves its 
charge almost indefinitely. These facts suffice to 
indicate the directions in which quartz may be 
utilised for every-day purposes. In particular, its 
freedom from internal strains, its quality in this 
respect being in striking contrast to that of glass, 
gives it a great mechanical advantage over that 
material. 

Following on the work of Professor Boys came 
that of Shenstone, who, having acquired for the 
purpose of his researches the difficult art of the 
glassblower, engaged in a more delicate task and 
endeavoured to prepare, and successfully prepared, 
apparatus made of quartz fused before the oxy- 
hydrogen blowpipe. The vessels which he was able 
to make were comparatively small and rough, but 
they served to demonstrate the important fact that 
fused quartz when moulded into a tube or bulb can 
be maltreated in the grossest manner and yet pre- 
serve its integrity. It is mechanically strong, and it 
is so free from internal stresses and is so little affected 
by alteration of temperature that it can when red 
hot be thrown into water without breaking. If 
physics were a little more advanced all this might 
have been predicted from the original observations 
of Boys, but with facts as they are and knowledge 
as it is, the matter had to be determined by 
experiment. 

A short period of repose followed in the history of 
fused quartz, and then a great stride was made. 
Mr. R. S. Hutton, of Owens College, Manchester, in 
studying the behaviour of substances at the high 
temperatures attainable in the electric furnace, con- 
ceived the idea that quartz might be fused by this 
means, and that apparatus and vessels of fused quartz 
might be prepared in this manner. Toachemist an 
obstacle arises in the fact that when silica is heated 
to its fusing point in contact with carbon, it is 
reduced and volatilised, and quartz qua quartz dis- 
appears. This phenomenon is general. A humble 
case is afforded by zinc oxide. Zinc cannot be pre- 
pared by heating zine oxide in hydrogen. But zine 


oxide can be volatilised in hydrogen, the metal being 


momentarily reduced and immediately afterwards 
re-oxidised ; the reaction is jointly dependent on 
temperature and the relative masses of the sub- 
stances interacting. Similarly with quartz; the 
oxide is probably reduced, the silicon volatilised, 
promptly re-oxidised, and deposited as silica. A 
striking experiment devised and shown by Moissan 
consists in heating silica in the electric furnace and 
collecting volatilised silica in a bell jar set above it. 
Moissan has not put forth his opinion of what 
happens to the silica in the process. We are dis- 
posed to believe that it is reduced and re-oxidised, 
and this belief is borne out by Mr. Hutton’s experi- 
ments. He found that although quartz was freely 
volatilised in the electric furnace, yet when a 
current of air was blown into the crucible containing 
the quartz, volatisation ceased and the mass fused, 
He describes in a paper lately presented to the 
Manchester Literary and Philosophical Society his 
endeavours to turn this observation to account. 
In the first instance he deflected magnetically an 
are upon the quartz to be fused, the arrangement 
being equivalent to turning a blow-pipe flame upon 
a substance to be heated. These experiments 
showed that under proper conditions it is possible 
to fuse quartz even on carbon supports without re- 
duction occurring ; at the worst a temporary reduc- 
tion takes place, such as happens when lead glass is 
worked before the blow-pipe. The highly ingenious 
but faulty thermometers devised a few years ago 
having an alloy of sodium and potassium as the 
expansible liquid were characterised by their bulbs, 
which commonly showed a brown stain. 
due, not to lead, but to silicon reduced from the 
silicates constituting the glass by the action of the 
alkali metals during the heating of the instrument 
for expulsion of gas. <A similar action occurs with 
quartz in the electric furnace; silicon is reduced 
and dissolves in the unchanged silica, giving a dark 
stain. 

The next step in the fusing of quartz was to heat 
it ina Moissan furnace of the reverberatory type, 
placing the raw material below the are and allowing 
the heat to be radiated upon the charge to be 
melted, both from the are and from the arched roof 
of the furnace. With this arrangement it is possible 
to fuse quartz round a core of carbon without 
reducing silicon, and to form a tube of quartz com- 
parable with a tube of rough glass and capable of 
being drawn and blown. 
that when pure white sand is substituted for broken 
quartz the fused mass obtained is more or less 
opaque ; itis hard to say why this should be, for the 
substances are chemically identical, and if both are 
fused they must arrive at the same condition ; further 
study is necessary here. 

Now as regards the practical bearing of all this. 
In our yearly review of the progress of chemistry 
and of chemical industry we said :—‘ Elegant work 
in the construction of apparatus for research has 
been done by Shenstone, who, extending the beauti- 
ful discovery of Boys that quartz at a sufficiently 
high temperature is plastic and may be regarded as 
a highly superior glass, has succeeded in making, 
most laboriously, but with striking success, useful 
vessels of this refractory material. There seems no 
reason at all why more considerable receptacles 
should not be made in this manner. Quartz, as 
rock crystal, or as quartzose sand, is cheap enough, 
and high temperatures are easily attained in the 
electric furnace. When it is considered that fused 
quartz is free from those internal tensions which 
are present in glass, however carefully annealed, 
and is therefore less liable to break by shock or 
irregular heating, and that it is vastly less corrodible, 
and will endure a far higher temperature without 
deformation, it will be seen that for a number of 
purposes it is an ideal substance.” This was 
written before we had heard of Mr. Hutton’s 
researches, and indicates sufficiently the line on 
which further experiment should be pursued. The 
fundamental facts are the good and useful properties 
of fused quartz and the ready means of fusing it in 
the electric furnace ; added to this are the direct 
experiments which we have quoted, proving that 
there is no practical difficulty in effecting the 
fusion; the one obstacle—possible reduction—has 
been completely overcome. The next step is to put 
this work on an industrial basis. We see no reason 
why the quartz should not merely be moulded or 
fused round a core, but actually cast. The applica- 
tions are numerous. In chemical industries vessels 
capable of withstanding the action of acids are in 
serious request. At present they are commonly 





made of lead, stoneware or glass. All have disad- 
vantages. Lead is by no means incorrodible ; stone- 
ware cannot be freely heated; glass is equally 
sensitive, and is mechanically feeble. Fused quartz 
is free from all these defects. To take a single case. 
At present sulphuric acid is concentrated in costly 
platinum stills, or in glass retorts which break, or, 
more recently, in terraced vessels of glass or porce- 


lain set in a flue and heated systematically. The 
cost of the vessels, capital and depreciation coy. 
sidered, is a notable item in the manufacture. 4 
quartz retort would resist the acid perfectly, could 
be overheated and roughly used, and would last fop 
ever. This economy might well turn the scale 
which is now in equilibrium, between the old chamber 
process and the modern development of the contact 
system, by which not sulphuric acid, but SOs, jg 
made and diluted to any required strength. Fo, 
accumulator cells, for electrolytic tanks, for filtey 
press frames, for pumps handling corrosive liquids, 
and for all forms of concentrating apparatus, fused 
quartz is admirably adapted. There is no reason 
why its manufacture should not be started at once, 
| There are no tiresome patents; the principles are 
known, and the directions in which they may he 
applied have been pointed out by three able 
observers, who, completely detached from all money. 
making considerations, have laid down a road for 
their commercial followers. According to computa- 
tion and experience, it should not take more than 





This was | 


It is interesting to note | 


| twenty years for these persons to grasp the situa- 
| tion—-about the time necessary for the development 
of the electric furnace, and vastly shorter than that 
needed for the evolution of the telephone. 


—_—— —~ — eo — —-— 
| 
| THe French Chamber of Deputies finds that it has 
|/made a mistake in passing the naval estimates with 
| searcely any discussion, and accepting M. Lockroy’s con. 
| clusions to postpone the contracts for the three battle. 
| ships and thirteen submarines which were to have been 
| entered into this year, so that they could be put upon the 
|stocks at the beginning of 1903. This temporary sus 
| pension of the programme has given rise toso much strong 
' feeling in France that the debate was re-opened this week, 
| when an amendment was proposed in favour of the con. 
| tracts being given out. M. Lockroy persisted that it was 
| desirable for financial reasons to postpone the contracts, 
and he urged that, whether they were distributed this year 
| or not, it would make no difference to the construction of 
| the vessels. He further put forward the curious argu. 
|ment that it was preferable to postpone orders for 
material, since if makers found themselves with plenty 
| of work ahead they would not be encouraged to carry out 
|improvements' in their methods of manufacture. The 
| Minister of the Marine, on the other hand, insisted that 
| if the Chamber adhered to its former resolution it would 
| be impossible for the Government to carry out the pro- 
gramme within the allotted time. The Chamber there. 
| upon adopted the amendment under which the shipbuild- 
| ing programme is to be continued upon its original lines, 
| This programme was approved of in December, 1900, and 
| provides for the construction of six squadron battleships 
| of 14,865 tons and five armoured cruisers of 12,500 tons, 
| as well as a considerable number of lighter vessels. The 
battleships will be armoured their entire length with 
| plates having a maximum thickness of 30 cm., and their 
| principal armament will be composed of four guns of 
305 mm. and eighteen of 165mm. They are expected to 
steam at 18 knots. Last year two battleships were put 
on the stocks—the Patrie and the République—but the 
progress is so much slower than had been expected that 
the Patrie is not likely to be ready for its armament 
before the beginning of 1905, and this has rendered it all 
the more necessary that no further time should be lost 
in hastening on with the programme. Of the armoured 
cruisers the Léon Gambetta and the Jules Ferry were 
begun in 1900, and the former has already been launched. 
Another cruiser, the Victor Hugo, was put on the stocks 
last year. Of the six other vessels, a battleship and two 
armoured cruisers are to be started upon in 1902. Had 
the Chamber not gone back on its previous resolution, 
the construction of the three remaining battleships would 
have been seriously delayed, but as it is now certain that 
they will be put on the stocks at the beginning of next 
year, the programme is in a fair way of being terminated 
by the end of 1906. 


THE FRENCH NAVY. 


AMERICAN TRIUMPHS. 


We had thought that the intercourse with other 
nations which the Americans have enjoyed in recent 
years had tempered that exaggerated belief in himself 
for which the American was at one time justly celebrated. 
Apparently some of the old blood still remains. At an) 
rate, justification for thinking so is to be found in an 
article in Scribner's Magazine, the perusal of which 
might leave the reader with the belief that everything 
in England of any value arrived there quite recently from 
America. May we recommend the following passage to 
English wagon and carriage-builders :—‘ Our car builders, 
who have so specialised the building of freight cars that 
the rough timber goes in at one end of the workshop and, 
almost under the eye of the spectator, comes out at the 
other end a finished car, found an easy market in compe- 
tition with old-fashioned methods and hand labour. 
It is only within a few months that there have been in 
any English shop machines for boring square holes such 
as enable our car manufacturers rapidly to mortise 
timbers in car construction. The work that is done in 
an instant with a whirl of flying chips was laboriously 
bored and chiselled out by hand by the English workers. 
The statement contained in the second paragraph 
literally takes one’s breath away! The mortising 
machine has been known in this country only 
a few months! At this moment there lies be- 
fore us a catalogue, that of Samuel Worssam and 
Co., of Chelsea, dated March 31st, 1865, in which a 








mortising machine already brought to some perfection is 
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iJlustrated. Some sentences from the description are | 
worth quoting :—* The patented improvement consists in 

the peculiar formation of the chisel, which is square, and 

is fitted with an auger made to revolve inside it. The 

end of the auger projects slightly beyond the edges of the 

chisel, and when brought down to the timber it bores a 

yound hole, the chisel following it and simultaneously 

squaring out the four corners and sides.’ This was in 

1865, and a writer has the assurance to tell us we did not | 
know how to eut the mortices in a wagon frame a few | 
months ago! If he had visited the works of the Great 

Western Railway Company or of the Midland, he would 

have found plant at work manufacturing wagons, &¢.— 

made by Thomas Robinson and Son, of Rochdale—which 

entirely dispensed with hand labour twenty-five to thirty 

years ago. Such wild statements as these—and there 

are others nearly as exaggerated or untrue—in the article 

make us, if we may use an American phrase, “ feel tired.” 

They are quoted and believed by persons who are, unfor- 

tunately, not so placed as to be able to check their 
aecuracy, and damage the prestige and reputation of 
British trade. That is a sufficient reason for “ nailing 
them to the counter.” 


BOARD OF TRADE RETURNS. 


A PLEASANT surprise for most engineers will, we think 
be the Board of Trade returns for the first two months of 
this year. This may seem a remarkable statement to 
make in view of the circumstance that the engineering 
total does not quite come up to the two and three-quarter 
millions sterling of the first two months of last year. 
But, considering how trade generally has, until quite 
recently, quieted down during the past twelve months, 
there is cause for satisfaction that that done during 
the first two months of this year is only about 4 per cent. 
below the corresponding period of last year; and a good 
deal even of this small margin is owing to a falling off in 
a somewhat special branch, namely, textile machinery. 
The exact value of our over-sea trade in engines and 
machinery of all kinds so far this year amounts to the 
considerable sum of more than two and a-half million 
pounds, or, to be exact, £2,653,941. Much has been 
heard about locomotive contracts lately, and it is pleasing 
to see that the returns give ample evidence of the pros- 
perity which has existed in this department, the aggregate 
value of the business done having risen from £239,714 in 
the first two months of last year to £317,793 in the same 
period of this year. Trade with India has improved from 
£57,505 to £98,005. Our second best market has been 
Australasia, with a total of £32,600, or an improvement 
of about £4000 over last year. It is very gratifying to 
tind that good orders are coming in from South Africa, with 
regard to which country business has not far off doubled 
during the past twelve months, the augmentation being 
from £15,841 to £29,923. We note with satisfaction, 
with reference to engines other than locomotives and 
agricultural, a considerably improved trade with Austral- 
asia, India, and countries in South America. Other 
cheering cases of improvement are as follow :—Agricul- 
tural machinery to Europe, from £40,150 to £438,312; 
sewing machines to Europe, from £155,183 to £183,702 ; 
mining machinery to South Africa, from £17,341 to 
£33,594 ; textile machinery to India, from £134,266 to 
£146,488; ditto to France, from £90,036 to £121,373; 
other descriptions of machinery to India, from £131,806 
to £173,991; to South Africa, from £36,354 to £61,256 ; 
to South America, from £52,378 to £55,997. The forego- 
ing indications of recovery in the foreign demand are very 
welcome, 
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Civil Engineering as applied in Construction. By Leveson 
Francis VERNON-Harcourt, M.A., M.Inst.C.E. London: 
Longmans, Green and Co. 1902. 

[CONCLUDING Novice. } 
Tue old rule that when a cutting is found to exceed 60ft. 
or 70ft. in depth, it will be preferable, on the score of 
economy and expedition, to substitute a tunnel for an 
open excavation, still holds as a rough guide to the 
engineer. Another question turns up here in connection 
with this subject. To what extent is it permissible to avoid 
tunnels in laying out lines in new and but sparsely inhabited 
countries and districts by the adoption of devious and more 
circuitous routes? For railways of the first class, in 
which only a very moderate use of sharp curves and steep 
gradients can be allowed, and a high rate of speed is 
imperative, tunnels frequently cannot be dispensed with. 
In many instances it is not a matter of choice. The 
tunnel must be built, cote qu'il coute. Tunnels may be 
included under three principal subdivisions. The first 
of these comprises all those which are of moderate 
length, and along which shafts may be sunk at intervals 
to facilitate their construction. Our own railway 
tunnels are as good examples as can be found any- 
where. Under the second head may be placed subaqueous 
tunnels, or those running under narrow sea passages, 
rivers, and inland waterways, including lakes. As 
instances of lacustrine tunnels, that beneath Lake 

Michigan may be quoted, and also one under Lake 

Erie. In the third category are contained tunnels of 

considerable length, of which the best examples are those 

piercing the great Alpine mountain chain. 

The circular form has generally been used for tunnel 
shafts in England, but elliptical, square, and oblong 
shapes have been also employed, the last especially in 
America, In comparing the merits of the two systems 
of placing shafts, whether they should be ranged along 
the axis of the tunnel, or sunk at the side, as practised in 
France and Belgium, the conclusion arrived at is a sound 
one, that the balance of advantages rests with the shafts 





in the centre line of the tunnel. They afford greater 
facilities for accurately setting out and maintaining the 
true direction of the work, a point of the greatest import- 
ance. They are more economical than side shafts, and 
are free from the disagreeable consequences which have 
sometimes attended the dislocation of the strata in un- 
favourable soils. The cost of a large number of tunnels 
in England, the United States, and in all the important 
continental countries, is an exceedingly useful addendum 
to this chapter. There are two principal methods 
adopted for the construction of subaqueoustunnels. Those 
under the Severn andthe Mersey are notable examples 
of the first, which consists in driving headings from shafts 
on the shore in the ordinary manner. The tunnels 
beneath the Thames, the Hudson, the St. Clair, and other 
rivers, will serve to illustrate the second method, gener- 
ally known as that of the shield. Long Alpine tunnels, 
whose especial features are their great length and the 
absence of shafts, constitute a class almost swi generis. 
They comprise the Arlberg, the Mont Cenis, the St. 
Gothard, and the Simplon. This last is now in progress, 
and, when completed, will hold the record for length 
with 12} miles. The respective lengths of the other 
three are 6°3, 7°6, and 9°2 miles. Although not situated 
under the Alps, the Hoosac Tunnel deserves the epithet 
of long, since it has a mileage of 4°75. The widest tunnel 
we can call to mind is that built beneath the Chicago 
River for the West Chicago Cable Railway, which has a 
clear width of 30ft. 

After defining the two different principles upon which 
underground railways are constructed, which include the 
cut-and-cover and the deep-level methods, the London 
Metropolitan, the London Low Level, the Paris Metro- 
politan, and the Glasgow District Railways are brought 
forward as the best examples. Those of our readers who 
might wish for a full account of this important Parisian 
scheme up to last year’s date, but at present in its 
infancy, will find an excellent description of it in a 
volume published by a French contemporary, and 
reviewed in our columns." The old Greenwich line and 
the Berlin Metropolitan Railway, opened ten years ago, 
are instances of overhead railways built upon the brick 
viaduct system. The New York and Brooklyn, the 
Liverpool, and the Herlin electric lines belong to the 
class which utilises the public streets and roads, and thus 
avoids the costly purchase of land, which forms so heavy 
an item in engineering undertakings of this character. 
The chief point in favour of elevated railways, as the 
term is understood in the United States, is their great 
economy. 
may, perhaps, be classed under the same category, as it 
is carried on girders resting on elevated frames, erected 
over the river Wupper for three-fourths of its course, and 
over public thoroughfares for the remainder. Switzer- 
land may be regarded as the home of mountain or rack 
railways, though they have been built also in America, 
Germany, and other countries. The most recent example 
of a mountain line is that in present course of construc- 
tion through the rugged gorges of the Arve. After 
skirting the base of Mont Blanc, it terminates at 
Chamounix. A chapter on tramways, including the 
transit of cars upon rails over water as exhibited between 
Brighton and Rottingdean, brings this part of the treatise 
to an end. 

The next part deals with river and canal engineering 
and irrigation works. It is correctly pointed out that it 
is of little practical value to employ regulation works 
piecemeal or on a small seale. They should be carried 
out in ertenso, and in a thoroughly systematic manner. 
It is not necessary, nor would it be possible, to execute 
them simultaneously, but they should constitute parts of 
a broad comprehensive scheme to be progressively, even 
if somewhat slowly accomplished. Three distinct types 
of weirs have been adopted in the canalisation of rivers, 
namely, movable, solid, and draw-door weirs. The first 
comprise simple temporary barriers fixed across the 
channel of a stream in time of drought, which can be 
readily unshipped and cleared away before the advent of 
floods. Solid weirs are permanently established dams 
which maintain at a higher level the water in the part of 
the river above them. Draw-door weirs consist of panels 
or lifting gates sliding in grooves, which can be raised 
when required. An excellent illustration of this type is 
afforded by the weir, erected with its accompanying foot- 
bridge over the Thames at Richmond eight years ago. 
Its purpose is to maintain the river above at half-tide 
level, so as to cover the mud banks by lowering the doors, 
which are 12ft. in height, across the three central arches 
of the footbridge. The width of each opening is 66ft. 
The raising of the doors leaves the tide free to ascend the 
river up to Teddington as before when it rises above half 
tide. 

When treating of inland navigation canals, it is per- 
tinently remarked by our author that numerous old canals, 
where suitably situated, have been able to maintain a 
large traffic in bulky goods, in spite of the keen 
competition of the railways. There is not a country 
in Europe that is not actively engaged at the present 
time in improving, extending, and connecting its own 
several reseaux of inland water communication. Ship 
canals are distinguished from those belonging to the 
former class by their greater breadth of channel and 
depth of water, and by their still more characteristic 
feature of never being carried upon embankments. They 
are, therefore, necessarily constructed upon a low level, 
and when it becomes unavoidable to raise them to higher 
altitudes, locks, lifts, or inclines must be introduced, with 
all their attendant cost, inconvenience, and, what is 
worst, delay. It is not too much to assert that had not 
the Suez Canal been able to dispense with all such 
adventitious assistance, the enterprise would have been 
an utter failure. The only other instance of a canal 
enjoying the same natural advantages of the Suez is the 
Corinth Canal, which is but four miles in length. On 





* “Le Chemin de Fer Métropolitain de Paris.” Par A. Dumas. Paris. 
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the other hand, it runs through a cutting which has a 
maximum height of 285ft., while the Suez can only boast 
of one of 80ft. The Amsterdam, Baltic, Terneuzen, 
Bruges, Loire, and Manchester Ship canals are foremost 
among those of the lock type. To these may be added 
the abandoned Panama and the projected Nicaraguan 
waterways. In dealing with irrigation works and reser- 
voirs, our author comes to the conclusion that “the 
inadequacy of the storage at Assuan, in consequence of 
the reduction in height to which the reservoir is to be 
retained, will necessitate the provision of a supplemental 


storage elsewhere to satisfy the urgent needs of 
Egypt.” In support of this view of the situation, he 


observes that the first suggestion was that a storage 
of 4000 million cubic metres should be fully pro- 
vided. This amount of storage was reduced in 
the original scheme for a dam at Assuan to 3700 million 
cubic metres. The Commission appointed to consider 
the project, by lowering the proposed water level of the 
reservoirs 133ft., reduced the storage to 2660 million 
cubic metres. Eventually, in order to avoid submerging 
the Temple of Philw, the water level of the reservoir was 
lowered 26}ft. more, down to the present intended level, 
reducing the storage to little more than one-fourth of the 
amount at first suggested. 

The only formula given for calculating the discharge 
in open channels, and termed the “ most reliable,” is that 
known as Kuttner’s, and is very much in favour with 
American engineers. There are a large number of 
formule in use. That of D’Arcy is dependent upon, and 
varies to some extent with, the hydraulic radius and the 
slope. Kuttner’s also fulfils this condition, but, in addition, 
is modified by the coefficient of the roughness of surface 
over which the water flows. The formula of Bazin 
agrees very closely with that of Kupper, the chief differ- 
ence consisting in the value assumed for the coefficient. 
It may be mentioned that a very complete list of the 
existing formule, together with “Tables” of the coefti- 
cient of discharge of the square roots of the hydraulic 
radius and slope to be employed in solving problems by 
Kuttner’s method, will be found in Flynn's “ Flow of Water 
in Irrigation Canals.” The largest and most important 
examples of waterways of this class in India is the 
Ganges Canal, which is capable of irrigating 1,600,000 
acres, and the Sirhind 800,000 acres in the Punjaub. 
Next may be placed the Cavour, deriving its supply from 
the river Po, and commanding 490,000 acres. The Idaho 
Canal in the United States is good for 350,000 acres, the 


| supply being drawn from the river Boise. 


Under the title of “ Dock Works and Maritime Engineer- 


As a specimen of an almost monolithic quay wall, nothing 
can compete with that alongside the river Liffey at 
Dublin. The lower portion of it, up toa little above low 
water, is constructed of a single row of concrete blocks, 
weighing some 360 tons each. While no doubt a large 
portion of the wall was thus built at one operation, the 
expense of the massive and heavy staging, machinery, 
and plant required for lifting and depositing the blocks 
in situ was so great that it is unlikely the system 
will be employed again on the same scale. Our largest 
graving dock is at Liverpool, and is 926ft. in length, 95ft. 
wide, and has 29ft. of water on the sill with the ordinary 
water level in the dock. Madras harbour is adduced as an 
instance where the drift of sand along the shore is excep- 
tionally large, and is due to the heavy surf, beating upon 
anopen coast. The harbour is also greatly disturbed during 
storms by waves rolling in from the open sea, owing to 
the narrowness of the entrance, which is but 550ft. wide 
to its exposure, the depth of water, about 40ft., in which it is 
situated, and the small area for the waves to expand over 
in entering it. 

The last part of the volume is devoted to sanitary 
engineering, including sources and storage of water 
supply, its conveyance, purification, and distribution, and 
the additional subjects of sewerage works and the dis- 
posal of sewage. That lakes are recognised as the most 
advantageous sources for a supply of water, as well as 
for the storage of it, is evidenced by the utilisation for 
those purposes of Loch Katrine and Thirlemere, and the 
project, which must be only a matter of time, of drawing 
upon the Welsh lakes for supplying the metropolis. It 
may be pointed out that it is no longer “preferable ” to 
avoid the construction of a large outlet culvert, through 
or under either an earthen or masonry dam, but obligatory. 
Whatever other additional processes for purifying water 
intended for domestic purposes may be employed, that of 
filtration should never be omitted. It is well remarked 
that the process of filtration, which is essential for 
rendering most river waters suitable for supplying towns, 
is usually advisable even for the comparatively pure 
waters collected in impounding reservoirs. In the con- 
cluding remarks on sewage disposal, it is very truly 
observed that not one of the various methods tried for 
the disposal of sewage has hitherto resulted, as was at 
one time hoped, in a commercial success. There is, 
perhaps, one partial exception to this general statement. 

nd irrigation has certainly proved, to some extent, a 
satisfactory means of utilising and disposing effectually of 
sewage with benefit to the land. Some good results 
have attended the bacterial treatment of sewage ; but 
upon the whole, as a matter of fact, have we advanced 
any farther? Is our author correct in asserting that, 
“Sewage must be regarded as a waste product, like 
ordinary town refuse, which has to be removed in the 
most innocuous, cheapest, and, if possible, in a useful way, 
depending upon the circumstances of each locality ?” 

Mr. Vernon-Harcourt’s volume is neither didactie nor 
dogmatic in tone or style. The book is excellent reading, 
not only for engineers and students, but for everyone 
who desires to gain some insight into engineering practice, 
or takes an interest in engineering progress and advance- 
ment. A clear, copious, and admirably arranged index 


materially enhances the value of the compilation as a 
book of reference, and should ensure for it a weleome 
reception in all professional libraries. 
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ELECTROLYTIC ALKALI WORKS AT 
MIDDLEWICH. 


On Saturday, the 8th inst, the shareholders and their 
guests were invited to inspect the works of the Eletrolytic 
Alkali Company, Limited, at Middlewich. The company was 
formed to work the ‘ Hargreaves-Bird’’ electrolytic alkali 
process which emerged from the experimental stage some | 
five years ago. 

The most important methods of producing alkali in days 
gone by, and moreover still in use in many localities both at 
home and abroad, have been the Leblanc process and the 
ammonia soda or Solvay process. The former involved the 
conversion of solid common salt into sulphate of soda “ salt 
cake’’ by means of sulphuric acid, the conversion of this 
sulphate or salt cake into impurities and carbonate or ‘ black 
ash’’ by heating and fusing with coal and limestone; the 
extraction of this black ash with water and the evaporation 
and crystallisation of the solution to form “salt ash;’’ the 
treatment of this ‘‘salt ash’’ to form ‘soda salt ;’’ the 
purification of the soda salt and recrystallisation to form soda 
crystals or crystalline carbonate. Not alone does it involve 
these -great number of treatments with vast amount of 
handling and heating up, but also there are the numerous 
raw materials required for the chemical changes, including 
solid salt, strong sulphuric acid, coal, limestone, and from 
these the sodium of the salt is the only item recovered. The 
chlorine is practically lost in the form of hydrochoric acid, 
the sulphur and other materials in the insoluble residue. 
Three separate processes have been devised for the recovery of 
the chlorine and of the sulphur, but these are not part of the 
Leblanc process. 

The ammonia soda, or Solvay process, came as an improve- 
ment on the Leblanc process ; it does away with many ofthe 
above-noted cumbersome attributes, produces soda of high 
quality, but concomitantly incurs the loss of the chlorine of 
the brine. No salt in solution is used in this process; 
moreover, ammonia and lime are employed in course of the 
process, with total loss of the latter and a small inevitable 
loss of the former. 

Of course, various modifications have been introduced, and 
various new processes have been suggested, and some were 
carried out practically, but the two processes set forth have 
been and are the main producers of alkali from its only 
economical source, common salt, and in neither case is the 
chlorine saved simultaneously. 

The two processes are solely chemical processes, based on 
chemical reactions aided by heat, but with improved know- 
ledge and resources of electrical science, attention has for 
some time been drawn to the application of electricity to the 
separation of the constituents of common salt, that is to say, 
the separation of the chlorine from the sodium, or vice versd, 
and the utilisation of the products. The Hargreaves-Bird 
process is one of these. 

In this process, as applied at Middlewich, brine raised 


| so as to fit absolutely tightly all round, diaphragms 
| consisting of sheets of silicified asbestos, which are impervious 
to salt solution, but permit of the diffusion of the sodium. 


| With the diaphragms are associated on the outer side the 


cathodes, consisting of copper gauze or cloth. So that when 
the sides are in position there is an outer chamber on each 
side, in which a cathode is exposed, and an adequately 
isolated inner chamber, in which the anode is exposed. 
There is a cover over all. In operation the brine is 
allowed to flow in at one side of the anode chamber, and 
in passing through, a proportion of the salt, said to be 


” 


is run into the ‘ crystallisers,’’ which are shallow iron pans 
30ft. long by 10ft. wide by 2ft. deep, of which there arg 
eleven. When the crystallisation is far enough advanced tho 
molten liquor is drawn off, and the crystals, which arg 
remarkably fine in appearance, are removed by hand—the first 
handling to which they have been subjected, dried in centri. 
fugals driven by Pelton wheels, crushed and packed in sacks, 
Fig. 5, page 262, shows these various arrangements, whilst 
Fig. 2 is an exterior view of the works on the packing shed side, 

The chlorine passes through earthware conduits to the 
lime chambers ; these are rectangular and measure 100ft, by 
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Fig. 2 GENERAL 


two-thirds of that present in the saturated brine, is 


ViEW OF THE WORKS 


30ft. There are six of them; they are constructed of 


direct from the underground source is submitted to the action decomposed under the influence of the current, and the sheet lead with suitable supports, the floor being covercd 


of an electric current, and the products escape from different 
outiets—one in the form of a solution of carbonate of soda 
and the other in the form of the gas chlorine—in a single 
operation. The only materials employed are the brine, 
carbonic acid gas, and steam, all of which are utilised without 
waste. 

The saturated brine is raised direct from the bore-hole, 
which has been sunk for the purpose, by means of an air- | 
lift pump, and is directed into storage tanks. From these it | 
flows by gravitation through mains and branch pipes 
directly over the working cells, and by means of a small feed 
pipe fitted with a tap can be caused to flow at any desired 
rate into any or all of the cells. 

The cells are vessels measuring internally 10ft. long by 5ft. 


impoverished brine, along with the chlorine pass out at the 
other end of the anode chamber, and they are conveyed away 
in earthenware pipes. The other constituent of the salt—the 
sodium—finds its way through the diaphragm, and en- 
counters an adjusted quantity of steam and carbonic acid 
gas, by which it is converted into a solution of carbonate of 
soda, which trickles out at the base of each cathode chamber 
into a gutter, which passes along a whole series of cells and 
conveys the united produce into sunken tanks. The cells are 
arranged in series of fourteen, and four series form the 
‘*unit ’’ at these works. 

Figs. 3 and 4, page 262, give one an end and the other a side 
view of the cell-house at Middlewich; most of the points men- 
tioned will be easily identified. These are spacious, well lighted 














Fig. 1-CHLORINE CHAMBERS 


deep by 15in. in width, and are supported on masonry feet. 

They are built up of cast iron framework, consisting of a 

base piece about 103ft. long by about 2ft., with uprights at | 
each end of the same width, and about 7ft. in height, but | 
having on top extra ironwork to support the conductors and | 
the pipes conveying lime, steam, and carbonic acid gas. The | 
external casing of the cell is completed by a single side plate | 
of cast iron on each side; all this ironwork is strengthened | 
by ribs. Turning to the interior, the framework is carefully 
lined with vitreous slabs—‘‘ obsidianite.’’ The anode, | 
consisting of specially - prepared conductors with lumps 
of retort carbon of irregular shape and _ size attached, 
is arranged along the centre, and on each side are placed, 


halls, and are remarkable for the total absence of any 
machinery, any noise, or any odcur; in fact, it is scarcely 


with vitreous slabs. They are built on a platform supported 
on columns. The working is very simple; alongside the 
range of chambers is the lime-preparing house, in which the 
lime is slaked and sifted. The fine lime is wheeled into a 
chamber and spread evenly over the floor, the chamber is 
closed up, and the chlorine admitted. By an ingenious 
arrangement of pipes any chamber can be isolated, or be put 
in direct connection with any other chamber, or can be put 
through the exhaust pump in connection with any other 
chamber; so that a chamber, when finished, is shut off 
from the chlorine supply and other chambers, but is put in 
connection through the pump with a freshly started chamber, 
and the escape of chlorine is thus minimised. The 
chambers are emptied by hand when the chloride of lime is 
discharged through hoppers directly into the barrels beneath. 
Fig. 1 shows this department. The lime-preparing house is 
on the left, and behind it is the barrel factory. 

Power is produced from two Robey, class E, cross compound 
engines with cylinders respectively 16in. and 32in. in diameter 
and 40in. stroke, and working under 1501b. pressure at 
80 revolutions. Each engine drives by ropes two dynamos, 
and each dynamo was at the time of our visit registering 
between 2100 and 2200 ampéres at 56 volts, or sufficient 
current to supply a series of 14 cells. The interior of the 
engine-house is shown in Fig. 6, page 262. 

There is a good battery of boilers, but only a few are at 
present kept under steam ; there are also feed-water heaters 
and economisers and supplementary engines for the electric 
light, for the vacuum air pump, &c., but the lime plant is 
driven from the main electrical supply. In the general view 
Fig. 2—the houses to the left are officials’ residences and 
offices ; tbe boiler-house is that with the arched roof by th» 
chimney shaft. The high roofs next the boiler-house cover 
the engine-room. 

The works is undergoing enlargement and preparations 
are advanced towards the addition of another ‘‘ unit,’’ while 
even a third is contemplated. 

The whole works for its apparently simple, easy, and clean 
working presents a remarkable contrast to th2 exclusively 
chemical alkali works. 





H.M.S. QUEEN. 





WE present as a supplement this week an illustration of 
H.M. battleship Queen as she will appear when completed. 
She was launched on Saturday last at Devonport by her 


| Majesty Queen Alexandra, anda complete description appeared 


to be credited that the manufacture of the pungent gas | 


chlorine is in progress. Another point is that the process is 
practically automatic, so there are few men about except at 
dinner time, when they collect in this house, which is com- 
fortably warm, from other less salubrious departments. 
Following the solution of carbonate of soda, it is drawn 
into storage tanks—boilers—in which a vacuum is maintained 
by a steam air pump. From these tanks it passes into 


| vacuum evaporating boilers heated by waste steam, where it 
| is reduced to half its bulk ; thence it is passed into a tank, 


from which it is pumped into settling tanks. From these it 


in our issue of last week. We may mention that there 
is apparently still some uncertainty about the boilers with 
which she will be supplied. Last week we stated on excellent 
authority that she would have Yarrow boilers. We have been 
since informed that, at any rate, a certain number of gene 


| rators of the Babcock-Wilcox type are under construction for 


her. Of course, this fact does not preclude the possibilitics of 
Yarrow boilers being used also. 





TuE public memorial to the late James Reid, of Hyde 
Park Locomotive Works, Springburn, Glasgow, is to take the 
form of a bronze statue, erected in Springburn Public Park, 
and the committee in charge have made arrangements with 
Mr. Goscombe John, sculptor, London, for its execution. This 
artist has already executed statues of the Duke of Devonshire and 
Daniel Owen, and only recently received an order for a statue to 
the late Liberal Whip, costing £2000. The Reid statue has been 
promised for a year hence. 
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TRACTION BY OVERHEAD MOTOR 
TROLLEY. 


We have on several occasions mentioned the Lombard- 


(érin system of electric traction, in which the electric energy | 


js supplied to the vehicle from two aérial wires—one positive, 
the other negative—by means ofa trolley. The first line 
constructed and worked on this principle was at the 
Vincennes annexe to the recent Paris Exhibition, although 
experiments had previously been carried out upon a short 
line at Issy-les-Moulineaux in the month of January, 1900. 
4 second line has been at work since last June between 
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| keeps ahead of the car at any one speed, it will be ahead of it 
| at all others as well. In this manner the flexible cable is 
always kept more or less taut, and at a sufficient distance 
| from the ground. The result is that when either going up or 
| down hill, or along the level, other vehicles can always be 
| passed. The trolley weighs complete, with its motor and 
appurtenances, some 20 kilos. The electric motor has 
neither commutator nor collector rings, and requires prac- 
tically no looking after, being entirely enclosed. The flexible 
cable is of a length suitable to the width of the roads being 
used, 
by which it is readily fixed and unfixed, so that if two 
vehicles using the same set of overhead wires approach one 





oe 
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Fig. 1 ELECTRIG OMNIBUS IN SAMDIS 


Fontainebleau and Samois. An excellent description of this 
line appears in the issue of February 25th of our contemporary, 
La Revue Technique, and we feel sure that our readers will be 
much interested if we reproduce the leading features of this 
description. Before proceeding to do this, however, it might 
be well to refer to a report made on the line at the Exhibi- 
tion by M. Forestier, Inspecteur-Général des Ponts et 
Chaussées, whose knowledge of motor car matters in general 
is, as our contemporary justly remarks, well known both in 
France and abroad. In the case of the Vincennes exhibit the 
vehicle, he says, was an omnibus constructed by Messrs. 
Jeantaud. It weighed 2400 kilos., say, 5390 Ib., empty, and its 





Fig. 2-TROLLEY WIRES AND POST 


motor weighed 800 kilos., or 1763 lb., a total together of 
7153 lb., nearly 3} tons. It could carry 16 to 18 passengers. 
Those who studied the working of this omnibus, adds M. 
Forestier, were much impressed by the facility with which it 
moved about among a crowd of carriages. 

In the Lombard-Gérin system the vehicle which it is 
desired to propel is fitted with an electric motor—or two if so 
required. First of all, it was proposed to use trolleys on the 
overhead lines, which would simply be towed after and 
dragged on by the vehicle. This method was found to be 
inconvenient in several ways. The trolley, pulled this way 
and that by the movement of the carriage to which it was 





Fig. 3--C-SHAPED SUPPORTS 


supplying current, was subject to jambing and to shocks, 
which sometimes produced derailments, fe sometimes even 
rupture of the cable. It would appear that these objections 
have been overcome by the Lombard-Gérin method, whereby, 
instead of being towed along, the trolley is made self-pro- 
pelling. It contains a small triphase motor. The motor 
driving the car, though driven by a direct current itself, is 
also so arranged that it becomes a rotary transformer pro- 
ducing triphase current. It is this triphase current which 
actuates the trolley motor. As can easily be seen, therefore, 
the speed of the trolley must always bear the same proportion 
to the speed of the car; and hence, if so designed that it 


another from opposite directions they just change their 
trolleys and go on as before. 
The line which we shall now describe joins the rajlway 
bridge at Fontainebleau with the village of Samois. A view 
of the omnibus as it turns a right angle in Samois is shown 
in Fig. 1. The line is extended about a kilometre beyond 
Fontainebleau to the power house and car sheds. ~The 
voltage employed is from 500 to 550. The current is carried 
by two parallel overhead copper wires. It is on these two 
wires that the trolley runs. The current passes from the 
wires to grooved trolley wheels, and is transmitted to the 
carriage by two conductors contained in the flexible cable 
| which runs to the top of a post fixed on the omnibus, and 
thence through the controller to the motors. By a simple 
arrangement three rings fixed on one of these motors and 
joined at the proper places to the winding of the armature 
permits of a three-phase current being obtained. The three- 
phase current taken up from the above-mentioned three rings 
is led, by three wires also contained in the flexible cable, to 
the trolley, and it is arranged, by means of adjusting the 
size of the trolley wheels and the transmission gearing, that 
the trolley is always trying to go rather faster than the 
omnibus, with the result that 

the cable is kept well away to 

the front. —- 

The overhead wires are 8 “+ 
mm. in diameter. They are 
placed parallel and at the same 
level, and are kept 30 centi- | : = 
metres —say, 11f#in. — apart. PN HAE © 
They are suspended at a height Nei = 
of 7 metres—nearly 23ft.—from Sw iH 
the roadway, either on arms TG | 
on posts placed at the side a 
of the road, or by C-shaped QE 
supports where the wires come 2 
over the centre of the road- BI | 
way. Both these means of rl oA 
suspension are illustrated in 








to the air are made of aluminium, which allows of the weight 
being brought down to 20 kilos., this weight being sufficient 
to ensure adhesion to the conductors, as well as the necessary 
tension on the flexible cable going to the carriage. In the 
omnibus itself the rear wheels drive, while the front ones 
steer. The steering gear is of the Akerman-Jeantaud type. 
The rear wheels are not geared together, but are each 
driven by a separate motor, each motor having a normal 
power of 8 horse-power. Momentarily, however, they 
can develop twice this power. These motors are carried 





It is joined to the vehicle by means of an arrangement | 





| Fig. 4-MOTOR TROLLEY 

on the frame of the omnibus between the two axles, and 
suspending springs reduce shocks to a minimum. The 
rear axles are driven by chains fromthe motors. The motors 
are worked by a controller, and there is also a switch for 
working the trolley motor. The flexible cable is joined to 
the vehicle by means of a plug connection, which gives good 
contact, and can be fixed and unfixed quickly. The flexible 
cable is taken down through a hollow post, and in addition 
to the tension put upon it by the trolley, as already 
explained, further elasticity is obtained by means of a bight 
4 metres long, which can be shortened or lengthened by the 
action of a spring and counterpoise which work inside the 
hollow post. 

The first cost of installing this line between Fontainebleau 
and Samois, including 5 kiloms. of line, two omnibuses, with 
their shed, amounted to 95,000f. The following figures as to 
working expenses are of interest : 





| Length of line worked... .. : 
| Total length with extension to car sheds 
| Number of cars at work ee ‘ 1 


1 kiloms. 
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Figs. 2and3. The wires are || 





provided with all the means of 





protection generally in vogue. 

| Of course, since both the wires 
are carried on insulators above 
ground there is no danger 
whatever of electrolysis, and, 
in case of the breakage of a 
telegraph or telephone wire, 
so that it falls across the con- 
ductors, a short-circuit is 
formed without conveying a 
shock to anyone whom it 
might touch in its fall. 

The trolley, which is illus- 
trated in Figs. 4 and 5, consists 
of two grooved aluminium wheels G, which run one on each 
of the wires. On the axle of these wheels are fixed two 
other wheels—E made of fibre and a suspension frame S for 
the attachment of the flexible cable. By this means all 
effort to distort the two conductors is avoided. The flexible 
cable contains, in addition to the wires already mentioned— 








namely, the two main wires to the motors and the three | 


wires for driving the trolley motor—a sixth small cable, 
which is for working the small magnetic brake F. This 
brake is for stopping the trolley.on the line when required, 
| as, for example, when the carriage is pulled up on an 
| incline. 

The small three-phase trolley motor M is suspended be- 
tween the overhead conductors by a frame carried by the 
same axle as the trolley wheels. This motor consists of a cen- 
| tral fixed field and a revolving armature, which drives the fibre 

wheels E by friction. The amount of friction is adjustable 
| by means of the springs V and the screwed bolts T. The 
trolley is said to be strong and durable, and not to have any 
| part likely to get out of order. Nearly all the parts exposed 











Fig. S—-DETAILS OF TROLLEY 


20 minutes 


Time taken on journey... 





Number of car-kilometres run . 8398 
Total energy used .. .. .. 5421 kilowatt-hours 
Energy used per car-kilometre . . s : . 641 7 
Receipts—total 7 ees 4975f. 70c. 
‘a per car-kilometre 59 centimes 
Expenses, Total. SF semte 
Electrical energy at 25 centimes per 
kilowatt-hour cc oe ce co 19068h:% eo .. C8 -I6lc. 
Upkeep oftheline .. .. .. .. _ _ 
Upkeep and cleaning of the car- A 
riages and sheds. .. .. .. .. 775f. Me. .. Of -O92¢. 
Working of the cars—one man per 
WE ce ww a cc a es MO Me 3. OE -Oie 
General expenses.. .. .. .. «. 307f S5c. .. Of. -O86c¢. 
2804f. 75 c. Of. -343 c. 


Ratio of expenses to receipts, 58 per cent. 

It will be noticed that no expenses were incurred in the 
up-keep of the line, which would, of course, enter into the 
calculations later on. ‘ ; 

Our contemporary remarks, in concluding its article on the 
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Lombard-Gérin system, that the results obtained so far are 
very encouraging. It might well be adopted, it says, for the 
prolongation of already existing lines of tramways so as to 
serve districts the traftic of which does not warrant the 
putting down of tram lines. It might also be used for the 
establishment of means of rapid and cheap communication 
in hilly country, especially in districts possessing waterfalls, 
which could be utilised for the production of the electric 
power ; and as this system is equally adaptable to trucks as 
to omnibuses, factories not on a line of railway might trans- 
port their goods by its means cheaply and quickly. 








DOCKYARD NOTES. 


CoLoNEL CuNnIBERTI, the designer of the Vittorio Emanuele, 
draws our attention toa slip inthe description we recently 
gave of the Russian warship Pobieda. In comparing her with 
the Vittorio Emanuele, the Sin. guns of this ship were 
accidentally put down as six in number, instead of, of 
course, twelve. The Colonel also informs us that the armour 
upon the lower deck side amidships and on the secondary 
turrets will be Sin. instead of 6in., as has hitherto been reported. 





THE new battleship Bulwark, the first of the London class 
to be ready for the pennant, will be commissioned at Devon- 
port on Tuesday next for the Mediterranean Fleet. 





Mr. Lone, who is well known as the Secretary of the 
American navy, has resigned. He will be succeeded by Mr. 
Moody. 





THE Repulse is to leave Chatham to rejoin the Channel 
Fleet on the 26th of this month. She has been laid up at 
Chatham with a machinery defect, and, according to report, 
opportunity has been taken to fit her with the new casemates. 
The Empress of India is due to take her’s next week or so. 
These casemates were turned out by Chas. Cammell and Co. 
in 6§ weeks. 





THE Reserve Fleet, having completed its cruise, is dispers- 
ing this week. 





Tue Aurora—British—and the Sissoi Veliky, Navarin, 
Dmitri Donskoi, and Vladimir Monomakh—Russian—all 
returning from the China Station, have reached the Mediter- 
ranean, 





THE Orlando, also due to leave the China Station shortly, 
is bringing with her a fine large bell looted at Taku. This 
is to be presented to the town of Portsmouth as a memento. 





Av Brest last week the Escadre du Nord destroyers were 
exercised at firing torpedoes with collapsible heads against 
the Courbet steaming full speed. Out of four torpedoes fired 
three hit the ship. Exercises of this sort have a distinct 
use, but we have never heard of them in the British Navy 
save during the manceuvres. Practice at stationary targets 
is all very well; but in war a stationary target will be met 
about once in a blue moon. 





THE French coast defence ship Indomptable, which has 
been undergoing reconstruction at Toulon, went out for her 
trials on the 5th. She was doing full speed, when an Italian 
schooner sailed across her bows. The Indomptable tried to 
turn aside, but the helm refused to answer, and she went 
into the schooner, damaging her severely. The Indomptable 
was not hurt. It would be interesting to know more about 
this incident, and whether the failure to turn was an 
accident of the moment or due to the high speed. Several of 
the old French ships—notably the Formidable—will not 
steer at full speed, or rather have a circle of something like 
a mile in diameter. Ata mean speed they are sufficiently 
handy. 





Txt Good Hope on her thirty hours’ trial at one-fifth 
power realised 6054 indicated horse-power = 14°5 knots and 
71 revolutions. At the three-fourth power trial she maintained 
22,703 indicated horse-power = 22°09 knots at 110 revolu- 
tions. She then ran some other short trials, the results 
being :—107 revolutions, indicated horse-power 21,877 = 
22°35; 110 revolutions, indicated horse-power 22,830 = 
22-72. The eight hours’ ‘full power’ trial results were :— 
125 revolutions, indicated horse-power 31,071 = 23°05 knots 
mean. The highest speed realised was 23°48 knots, but no 
attempt was made to see how much she could do. That will 
come later. She ran ten days without any hitch or break- 
down. Needless to say, the ship is immensely admired at 
Portsmouth, 

THe Moorish cruiser Bascir, bought originally, according 
to European suspicion, to do a little revival of the ‘‘ good 
old days’’ along that coast, has come to an ignominious end. 
She has been sold to a Portuguese trader as a tramp. So 
hard is it for romance to live in these days. 





CoMPRESSED tabloids of news are not invariably satisfying. 
In a contemporary that goes in for brevity we read :—‘‘ The 
United States Board of Admiralty has decided that the new 
battleships shall be ventilated.’’ 





THE twin-screw torpedo boats Bourrasque and Rafale, 
recently delivered at Cherbourg to the French Government by 
MM. Augustin Normand and Co., of Havre, are of the 
‘*Cyclone’’ unprotected class. The dimensions are: Length 
on load line, 147ft. 6in.; extreme breadth, 16ft. Tin. The 
weights carried on trial, exclusive of chains, anchors, masts, 
boats, &c., and comprising only torpedoes and torpedo tubes, 
compressing pump, artillery and ammunition, provision 
water for boilers and crew, coals necessary for steaming 1020 
nautical miles at 14 knots—as determined by an eight hours’ 
preliminary trial—crew and effects, provisions, including 
4-2 tons for sundries, amounted to 34:5 English tons in the 
Bourrasque and 39-2 tons in the Rafale, the displacements 


being respectively 153-3 and 158 English tons. The full-speed | 
trials, which took place after the ordinary preliminary runs | 


on the measured mile, were of four hours’ duration, one hour 
of which was to be run at 25 knots minimum, one hour at 
maximum speed, and the next two hours at 25 knots. The 
one hour maximum speed was 31°53 knots for the Bourrasque 


and 31°41 knots for the Rafale, the mean of the three other | 


hours being 25-79 knots and 26°20 knots respectively. The 
boilers are of the Normand type, the engines being, as usual, 
fitted with feed heaters, cylinder relief valves, 
filters, &c. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual dinner took place in Merchant Taylors’ Hall, 
Threadneedle-street, on Wednesday, and was in all respects 
successful. There were about 300 members and visitors 
present. The chair was occupied by M. Charles Hawksley, 
the President. Among the guests were:—Major Cameron, 
R.E. (Crown Agent for the Colonies), Mr. Fuller (Agent- 
General for the Cape), Mr. J. F. S. Gooday, Mr. Graham, 
K.C. (Treasurer of the Middle Temple), Mr. Grainger (Agent- 
General for South Australia), Mr. J. G. Griffiths (auditor), 
Mr. Frederick Harrison, General Sir Richard Harrison, R.E., 
Assoc. Inst. C.E. (Imspector-General of Fortifications), Mr. 
Vincent Hill, Mr. W. L. Jackson (chairman of the Great 
Northern Railway Company), Colonel Sir Herbert Jekyll, 
R.E., Mr. T. C. Jenkin, Colonel Johnston, R.E. (Director- 
General of Ordnance Survey), Mr. Justice Kekewich 
(Treasurer of Lincoln’s-inn), the Hon. H. B. Lefroy (Agent- 
General for Western Australia), Mr. W. H. Mercer (Crown 
Agent for the Colonies), Hon. W. P. Reeves (Agent-General 
for New Zealand), Sir John Rolleston (President of the 
Surveyors’ Institution), Lord Stalbridge, Assoc. Inst. C.E. 
(chairman of the London and North-Western Railway Com- 
pany), the Hon. Sir Horace Tozer (Agent-General for 
Queensland), and Lieut.-Col. Yorke, R.E. (Board of Trade. 
The following honorary members were also present :—Sir 
Frederick Abel, Professor Dewar, and Lord Kelvin. The 
members present included Sir Benjamin Baker, Sir John 
Wolfe-Barry, Sir Alexander Binnie, Sir George Bruce, Dr. 
Elgar, Mr. Arthur Greenwood, Sir Charles Hartley, Sir 
Guilford Molesworth, Mr. W. J. Pirrie, Sir William Preece, 
Mr. Alexander Siemens, Mr. John I. Thornycroft, Dr. Tuds- 
bery (secretary), Professor Unwin, and Major-General Webber. 
Among the associates present were Lord Brassey and Sir 
John Jackson. 

The President proposed the loyal toasts, and after they had 
been duly honoured, 

Lord Brassey gave that of ‘‘Our National Defenders.’’ 
General Sir Richard Harrison, in ‘responding, after referring 
to the paramount importance of maintaining an efficient 
Navy, said that he thought the people of this country had 
never thoroughly appreciated the extent to which railways 
had been used, and the absolute necessity that they were in 
| a@ war such as we were now engaged in. No amount of 
| animal transport, if there were not one remount department 





| but twenty remount departments, spending twenty times 
| the money that one had spent, would have taken an army 
| into the Orange River Colony or into the Transvaal if there 
had not been a railway to helpthem. He had been receiving 
reports from the commanding Royal Engineer who was now 
in Pretoria, who told him that they had had to repair no 
fewer than twenty-five bridges that were destroyed by the 
Boers, the span of which was between 100ft. and 500ft. 
They had had to restore as many as twenty bridges with a 
span of 60ft.; they had had to repair 180 culverts with 
a span of 6ft. to 20ft.; they had had to lay as much as ten 
miles of new line round the bridges the Boers destroyed. 
The Boers thoroughly appreciated the value of the railway, 
and had done their best to destroy it. They had not only 
destroyed the bridges and pulled up the line, but they had 
blown up forty-five of our rather shaky locomotives. 

The President proposed ‘‘ Our Guests,’’ which was acknow- 
ledged by Lord Stalbridge and Mr. Justice Kekewich. 

Mr. W. L. Jackson, gave the toast of ‘‘ The Institu- 
tion.”’ 

The President, in responding, referred to the good feel- 
ing entertained by the civil engineers for the military 
brethren. 

An excellent programme of music was carried out under 
the direction of Mr. William Coates. The admirable 
arrangements for the dinner reflect much credit on Dr. 
Tudsbery, the secretary of the Institution. 








COLONIAL EXHIBITION IN LONDON, 


Ir was a happy inspiration on the part of the promoters to 
fix upon what is practically the most central area in the 
metropolis for the present exhibition of the products of the 
British Dominions, States, and Colonies. It was an equally 
patriotic and Imperial sentiment on the part of the Governors 
of the Royal Exchange to allow their historic building to be 
utilised for such a purpose, this being the first occasion on 
which an exhibition has been held within its precincts. 
Although there may have been larger exhibitions of Colonial 
products held in London, there have not béen many whichat the 
present time would prove a greater attraction for the average 
citizen. Amongst the Colonies which have contributed 
articles are the Dominion of Canada, including Ontario, 
Quebec, Nova Scotia, New Brunswick, Manitoba, Prince 
Edward Island, British Columbia, the North-West Terri- 
tories, and the Yukon, Western Australia, Rhodesia, 
British North Borneo, and the West Indies. Canada 
is represented chiefly by minerals, which include iron, 
nickel, gold and copper ores; coal, bricks, petroleum, 
graphite, mica, asbestos, manganese, antimony, molyb- 
denite, &c. Amongst the exhibits of food products 
the fruit forms a remarkably fine show. The exhibits 
of Western Australia have already done service at Glasgow. 
They will enable the public to realise the enormous 
natural resources of the State in gold, lead, tin, coal, iron, 
pearl, and timber, irrespective of the farming industries. 
The entire fittings of this section are made of Western 
Australian timbers which are well known in this country— 
Jarrah and Karri. An interesting feature is an immense 
pyramid representing in bulk the gold output of the State 
| from 1886 to 1901, viz., 239 tons of gold, valued at £30,000,000 
sterling. The largest nugget yet found in Western Australia, 
called the ‘‘ Bobby Dazzler,’’ and weighing 487 ounces, of a 
value of £1348, is also on view amongst numerous similar 
exhibits. The Rhodesian section is chiefly devoted to the 
minerals gold, copper, and coal. The gold exhibits form the 
most attractive feature, and nearly all the well-known mines 
are represented by specimens. In this connection a working 
model of a complete electrically-driven ten-stamp battery is 
well worth a little attention. There is also a large number 
of excellent photographs of the leading mines. In the 
| division devoted to British North Borneo the exhibits are of 
|a general character, but are sufficient to show the great 
| possibilities which the further development of the country is 
| likely to bring about. 

It should be stated that no charge is made for admission 
| to the exhibition, which is open to the public between 
certain hours daily. The length of time during which it 








water | will remain open will largely depend upon the attendance of 


the public. 





BIRMINGHAM WATER SUPPLY. 





BirMINGHAM’s important Elan Valley water supply under. 
taking continues to be a subject of considerable interest jy 
the Midlands alike among engineers and among the general 
public. The City Council adopted last week a report of the 
Water Committee, showing a probable excess outlay of about 
two millions sterling over the original estimate. Tho 
ultimate estimate of cost is now given at £5,884,918, as com. 
pared with an original estimate of £3,755,350, thus showing 
an increase of £2,129,558, or equal to 53-4 per cent. But if 
there be deducted from that amount £750,000 for works 
done now mainly in anticipation of future instalments 
that were not included in the first estimate—it reduces the 
difference to £1,379,568, which is practically 35 per cent, 
The sum actually expended up to the end of September last 
was £4,185,511. The excess of cost is due partly to un. 
favourable geological conditions which could not have been 
foreseen, thus entailing a greater amount of work and 
material for the dams, owing tothe rock not being sound, and 
also necessitating that every ton of stone shall be carried 
from the lowest to the highest point, the stone at the latte; 
not being suitable for building material. Another cause of 
the excess is the great increase which has taken place during 
the last ten years in the cost of all kinds of materials and 
labour, especially the latter, quite half the 35 per cent, 
Increase being fairly attributable to this cause. The chair. 
man of the Committee said that Mr. Mansergh had been 
most fair and unselfish in all matters of commission. There 
had not been the slightest effort on his part to make money 
out of the new works. Another speaker thought they should 
be grateful to any body of men carrying out such a giguntic 
engineering enterprise, and which would be such an advan- 
tage to the public health of the city and district. The Com. 
mittee’s report was received and approved by the Council by 
an overwhelming majority. : 





LeitH’s New Dock.—The Imperial Dock, Leith, has now heen 
so far completed as to admit of water being let into it, not, how 
ever, directly in the way through which its waters will eventally bx 
derived, viz., a special entrance basin opening directly on the river 
Forth, but through borrowing from the waters of the present 
Albert Dock. New dock gates at the outer end of the passage 
which leads from the latter to the new dock were formally opened 
through the operation of the hydraulic opening gear, and there- 
after, through a sluice in the cofferdam situated at the inner end 
of the passage, water was formally let into the Imperial Dock at 
high tide on the 7th inst. by ex-Provost Thomas Aitken, one of 
the Leith Town Council’s representatives on the Leith Dock Com- 
mission. The filling of the pie with water marks an important 
stage in the history of this large undertaking. It makes the 
dock immediately, though partially, available to shipping, and 
bespeaks the prompt completion of the work still to be done, 
comprising the removal of the cofferdam as well as a portion of 
the East Pier and of the basin conducting the new dock from 
the Firth. It is hoped that in a few months at latest the 
Imperial Dock, on which already a sum of three-quarters of « 
million has been spent, will be formally opened and wholly 
available. 

BitcMinous MacavaM Pavine.—This new American style of 
paving consists of a bituminous cement composed of asphalt - or other 
bituininous material—and sand, which will at atmospheric tempera 
tures sustain the weight of traffic and resist abrasion. This cement 
is applied to stone macadam to protect the stone from water and 
weather, to bind the particles together in such a way as to prevent 
abrasion by traffic, and at the same time to provide an elastic 
bituminous cushion between the mineral particles, which will 
deaden the jar and prevent the wearing effect caused by friction 
between these particles when in contact. In laying a pavement of 
this kind the formation level is first thoroughly rolled, and then 
covered with din. of Zin. to 24in. stone, also well rolled. On top 
of the stone is spread a thin bituminous cement to form a bend 
between the foundation course and the wearing course of bitumen 
and lin. to 2in. stone, with smaller particles to fill the voids, this 
course being rolled to a finished thickness of 2in. The stone is 
heated and then mixed with the bituminous cement in a pug mill, 
the mixture being then carried to the site in wagons, spread like 
asphalt, and rolled with a 15 or 20-ton steam roller. The rolling 
will develop a honeycomb appearance of the surface, while the 
body is extremely dense ; the surface is therefore coated with « 
quick-drying pitchy bituminous cement, on which is spread a layer 
of fine stone chips, this being given a final rolling. The pavement 
is almost as noiseless as asphalt, and costs about the same, but 
wears better and does not get slippery like asphalt, being also less 
dusty and affording a better surface for horses in damp weather. 
This style of paving is the patented invention of an engineer, and 
is being used in several cities with satisfactory results. 

James Dick.—The death took place at his residence in Pollok- 
shields, Glasgow, on the 7th inst., of Mr. James Dick, of the well 
known firm of Messrs. R. and J. Dick, gutta-percha manufacturers. 
He was one of two remarkable brothers, who, from small beginnings 
as shoemakers, built up by application and enterprise a large 
industrial undertaking, and coincidentally amassed great wealth. 
Born in Kilmarnock in the early twenties, and deprived of both 
parents at an early age, he came to Glasgow along with two 
brothers and two sisters. When. gutta-percha became known as 
an article of commerce, the brothers Robert and James realising 
the possibilities of the trade, entered into partnership to deal in it. 
They rented a shop in Gallowgate, Glasgow, in 1846, and started 
business by the manufacture and sale of gutta-percha soled boots. 
The trade rapidly developed, and in the course of a few years it 
became necessary to build a factory at Greenhead, in the east end 
of Glasgow, which grew to such dimensions as to afford employment 
eventually to over a thousand workers. The business spread over 
the three kingdoms, and even to the Continent, and the weekly 
output of such boots attained the remarkable average of 30,000 
pairs. The trade started on original lines, and developed with rare 
understanding of its possibilities, had practically no oj position. 
When the great submarine cables were being constructed Messrs. 
Dick had alarge shareinsupplying the necessary material. Laterthe 
manufacture of gutta-percha or belata canvas belting for machinery 
driving became a prominent part of the business, which has steadily 
developed in all its branches, and has long been among the largest 
of its kind in the country. When, in 1886, Mr. Dick married Miss 
M’Donald, the daughter of an officer in the 42nd Regiment, he 
marked the happy event by making the magnificent gift to the 
inhabitants of Glasgow of the Cathkin Park, extending to about 
fifty acres, After his marriage Mr. Dick travelled widely, and in 
the course of his journeyings in Australia he acquired an important 
interest in well-known silver mines there. Apart from his munifi- 
cent gift of Cathkin Park, Mr. Dick was a liberal subscriber to all 
of Glasgow’s charitable institutions, and it is understood that he 
was the anonymous donor of the sum of £25,000 to the Glasgow 
Technical College, which went so far to secure for that institution 


a donation from Dr. Carnegie of a similar sum of £25,000. To his. 


native town of Kilmarnock Mr. Dick gave a free library and 
institute at a cost cf £11,000. His relations with his workpeople 
were always of a most cordial and kindly character. A few years 
ago, on the occasion of the celebration of the jubilee of the factory 
at Greenhead, his employés presented him with a gold casket and 
an illuminated address together with a jewelled bracelet for Mrs.. 
Dick, 











THE ENGINEER 


269 








Marcu 14, 1902 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





SHOREDITCH ELECTRICITY WORKS. 


sin, ~l am very sorry to see that your correspondent, Mr. 
Turner, still refuses to investigate. He accuses me of having 
omitted to give some information, and to have entirely overlooked 
the matter under discussion. Now, when Mr. Turner wrote his 
letter of January 17th, he did not mention that I had omitted to 
rive any information which I had undertaken to give, so he must 
allude to omissions in my second letter. That letter dealt almost 
outirely with points raised by his own letter, or arising out of it, 
and I hardly think that any reader, except himself, of my letter 


dated February 3rd, will think that I have entirely overlooked | 


these points, which were in fact the matter under discussion 
according to the opinion he then held. 4 : 

He asks questions about the heat storage system. Why, Sir, 
does he not investigate your columns years back, where he would 
find all he is asking about, instead of asking questions now which 
have been answered long ago in your own pages ! 

He asks: ‘* What has become of the great saving that was to 
have been effected by the dust destructor!” Well, Sir, it is 
exactly where it has been ever since the system was introduced ; 
but then Mr. Turner has never looked for it, and so has not seen 
it, Perhaps an effective answer to the question is to compare the 
amount of electricity produced at Shoreditch for each financial 
vear since it has been at work, with the cost of fuel. This com- 
parison reads as follows : 


Cost of 

Units. fuel per 
unit. 
Nine months ending 25th March, 1598 380,982 .. -2d.* 
Year *” 9 1890 1,032,071 1-0d.+ 
Year ” ” 1900 1,630,426 1-13d. 
Year ” 3ist March, 1901 2,247,055 1-48d, 


On looking at the above table it will be noted that for the first 
nine months the great bulk of the steam was raised from the refuse, 


and only a small quantity of coal was used at times when the | 
; In the | 


supply of refuse ran short ; as, for instance, on Sundays. 
second financial year it will be noted that somewhere about two- 
thirds of the steam used was believed to be produced by the refuse. 
It will be noted that the cost of fuel has increased year by year, as 


the quantity of electricity supplied has increased. The refuse | 


furnaces have remained exactly the same, and quite as efficient 


during the whole of this period, and the difference in the cost of | 
fuel refers only therefore to the excess of steam over and above | 
that which the quantity of refuse obtainable was able to produce | 


and supply. As this excess of steam has increased in quantity, 
the cost of fuel per unit has increased, which appears to be a very 
clear indication that the destructor furnaces have been valuable at 
Shoreditch, and there is no reason why they should not be equally 
valuable elsewhere. 

In Lightu ing of January 25th, 1899, ‘‘Chesterfield Junior” 


observed: ‘* That the dust destructor has been of material assist- | 


ance to the electricity works is clearly proved by the low coal bill 
of 2d. per unit.” 

Contrary to general experience the cost of fuel was least when 
the works were first started, and it has gone on increasing. This 
anomaly is directly due to the use of the destructor, and it also 
appears to indicate that steam is more cheaply produced by refuse 
than by coal. Your correspondent could have found out all this 
for himself if he had spent the necessary time and trouble in in- 
vestigation. 

The problem we have been discussing is that of the utility of a 
destructor in electric lighting works, a problem which is quite 
distinct from the question as to whether the steam raised by the 
combustion of coal in the same works is, or is not, generated 
economically ; and, if possible, even more distinct from the ques- 
tion as to whether the steam which has been generated is used 
economically or whether it is used wastefully. Your correspon- 
dent, Mr. Turner, like a good many other people, when they have 
little evidence to go upon and cannot prove what their case 
requires to be true—is confusing the issues, and has mixed up 
these questions ; 
of any accurate information as to any of them. He says: ‘‘ Here 
is a consumption of coal per unit of electricity sold which is as 
great as in many stations where there is no destructor—therefore 
the destructor can be of no use.” 
down as the cost of fuel in a table or report at which I have 
looked, is greater than that in many stations using coal only—there- 


fore the destructor can be of no use in combination with an | 
But he does not tell us the conditions which | 
He did not know the price of coal there, | 


electricity works.” 
prevail at Shoreditch. 
and he has not inquired whether there are any special reasons 
which might make the cost of fuel high there, quite irrespective 
of combination with a destructer. I instanced the adjoining 
districts as districts in which the cost of fuel is higher than the cost 
put down for Shoreditch, and he says, ‘‘Oh! don’t look at these, 
not because they are irrelevant, but because they are high ; look 
at others which are lower.” But he does not tell us why the 
districts at a distance can better compare with the installation in 
question than those which are immediately adjacent to it. 

And there is another point which he has forgotten. I gave a 
warning, but notwithstanding that warning Mr. Turner has chosen 
to walk into a pitfall. I stated that in this particular combination, 
costs of insurance, of management, of labour, &c., were included in 
the cost of fuel, whilst in the installations working with coal only 
the cost of coal and nothing else was soincluded. He has forgotten 
this ; but if he had remembered it, and had looked, for instance, at 
the cost of rent, rates, and taxes, he would have found that only two 
out of the whole list given by him have as low a charge for this 
item, while many have double, treble, and quadruple the cost, and 
two have six times the cost. 

Then take the item of management, salaries, insurance, &c. 
The charge for these items at Shoreditch is the very lowest of the 
whole list, and here again many stations show double and treble 
the cost. Take the item of wages of workmen ; here again only 
one station shows a lower cost, two about the same, while several 
show up to double the cost and over. 

_ Does Mr. Turner want to know why these thingsareso! Why! 
just for the reason given in my former letter, that a large part of 
these items so far as Shoreditch is concerned, is charged to the 
destructor department, and appears in the accounts as cost of fuel. 

If, instead of the cost of fuel per unit, total costs be taken 
which would include the items above referred to, it will be found 
that in three of the stations owned by metropolitan local authori- 
ties the total costs are higher than at Shoreditch, and in only two 
are they lower; while in the stations of metropolitan companies 
the total costs are more at eight stations, and less at five only. So 
that when the various items mentioned are taken into account 
Shoreditch occupies a position of which it has no need to be 
ashamed, especially when it is considered that during the time in 
question it was working under conditions of special stress and 
difficulty, due to the fact that the demand for electricity was con- 
siderably greater than it was possible to supply from the existing 
station, and that the station in course of construction was not 
completed. 

Asa matter of fact, Shoreditch cccupies a better position in 
regard to total costs, than it would do in regard to cost of fuel, if 
costs ef coal only was charged to the fuel account. In total costs 
it stands eighth, while with coal only charged and amounting to, 
say, 1-17d. per unit sold, it would only stand eleventh in regard 
to cost of fuel per unit. 

Mr. Turner states that the fuel costs per unit at some of the 





* Cost of coal only. 
t Including - 68d. as value of heat from destructor. 


while, as a matter of fact, he is not in possession | 


He says also: ‘‘ The cost put | 


| stations he mentioned should have been higher than at Shoreditch, 
because their ‘‘load factor is less.” Far be it from me to deny 
that the load factor hasan influence upon fuel consumption, but it 
is not the only thing that affects it, as one might infer from Mr. 
| Turner’s statement. How does he explain the fact that Hammer- 


smith has a fuel cost per unit less than two-thirds of that of | 


Hampstead, although the load factor is very nearly the same at | 


| the two stations—namely, 13-62 per cent. at the one, and 13-35 | 


per cent. at the other? 
Cross, with the large load factor of 18-71 per cent., the fuel cost is 


How does he explain that at Charing | 


| 1-24d. per unit, while at New Brompton, with the much swaller | 


| load factor of 13-05 per cent. the fuel cost is only -83d.? 
| fact that while the county of London has two stations, the one at 
| which the load factor is 7-96 per cent. has a smaller fuel cost than 
| the other, which has a load factor of 12-36, which is more than 50 
| ad cent. greater! In each case I have taken stations which 
| happen to stand next to one another in the list. 


Or the | 


Evidently there are some other reasons which influence fuel costs | 


| beside load factor, although one might think, from these particular | 


mind to find them out, or even to imagine them 


Shoreditch are the stations supplying the adjacent districts. It 
seems likely to me that these stations would be working more 
nearly under similar conditions than stations situated at a con- 
siderable distance, and if stations at a considerable distance are 
quoted merely because their fuel costs are lower, one ought to 
have definite reasons why, although far away, they are thus com- 
vared. 

' Mr. Turner asks whether, in the face of his figures, 1 consider 
that a combined dust destructor and electricity works is a fuel- 
saving combination or not. Well, Sir, with the figures which I 
have quoted above before me, I am prepared unhesitatingly to 
make exactly that affirmation. 

Your correspondent quotes the analysis of the Shoreditch 
| accounts contained in the Hlewtriciaxn of January 31st, but it is 
| evident upon the face of that quotation that it is made solely upon 
the general figures as to cost of fuel and the financial balance at 
the end of the year, and not upon any strict investigation of what 
is included in the cost of fuel, and what has been the cause of the 
adverse balance which appeared in the accounts. 

Mr. Turner does not say in so many words that no steam was 
| raised by the refuse at Shoreditch in the year in question, nor yet 
| that the steam raised was less than the 52,821,216 lb. at which he 
estimated it for the purpose of making an accusation of 
extravagant use of steain, but he says: ‘I contend that this 
| figure, 1-17d. per unit sold, is the true cost ” of fuel, and, taking 
his other statements into account, this can only mean that as much 
steam would have been produced with the coal if no refuse what- 
ever had been burnt. 

But he makes a very much stranger statement than this. He 
makes a calculation as follows:—‘t We therefore find that the 
total quantity of water evaporated was: 





Refuse .. 26,201 x 
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249,331,936 


249,331,930 
2,982,364 

On the strength of this calculation he asks us to accept as a fact 
that the water evaporated at Shoreditch per unit generated was 
83-6lb. He now says: ‘* That the best Welsh coal used at Shore- 
ditch would have practically 50 per cent. greater calorific value.” 
Now he has put down the caloritic value of the ‘‘ Welsh” coal he 
supposed to be used at Shoreditch in his calculation as equal to 
! an evaporation of 8 1b. of water per pound of coal throughout the 
j year. “Practically” 50 per cent. more may mean presumably 
rather less than more than 4 lb. more—say 341b. more—or if one 
wants to stretch the term “ practically” to a very wide limit 
of elasticity, say 3 1b. more, so that we shall then get an 
| evaporative duty of 11lb. of water, evaporated in a central 
lighting station throughout the year per 1 lb. of best Welsh coal 
burnt. Can Mr. Turner point to any central electric lighting 
station evaporating throughout the year 11 Ib. of water per 1 Ib. of 
best Welsh coal? In my last letter I asked Mr. Turner if he knew 
of any station evaporating throughout the year 8 lb. of water per 
1 lb. of coal, and he says he does not. He says, moreover, that 
, although he based the amount of water which he asked yourself 
and your readers to accept as that actually evaporated per unit 
at Shoreditch, upon an evaporation from refuse of -9lb. of water 
| per 11b, of refuse ; and from coal, of 8lb. of water per 1 1b. of 
| ** Welsh ” coal—since explained as being Welsh coal of practically 
two-thirds the evaporative value of best Welsh coal—throughout 
the year, yet he never ‘‘ said” that ‘‘an average of 8 Ib. of water 
per 1 1b. of coal will be evaporated throughout the year.” Well, 
that, at any rate, was what he wrote down, and if it was not what 
he meant, why did he base an argument uponit! Either at the 
time when he wrote that letter this was what he meant, or else— 
well, we will leave it there. 

Your correspondent winds up with the statement, ‘that the 
destructor from the station engineer's point of view will be voted 
an unmitigated nuisance.” Now, Sir, if Mr. Turner were in charge 
of a combined refuse destructor and electricity works, it is pro- 
babie he would vote the destructor an unmitigated nuisance. He 
| evidently knows nothing about it, and he would probably consider 
| ittoo much trouble to learn ; and even a destructor, though it is 
| 
| 


Water used per unit generated = 83-61b,’ 





easily managed, like other things, needs to be managed by someone 

who wishes to make it succeed, A destructor adds a third element 
| to the subjects with which an engineer must be thoroughly 
| acquainted before he can efficiently manage a combined destructor 
and electricity works. In ordinary works using coal-tired boilers, 
knowledge respecting steam engines and boilers, and their 
management, and respecting electrical appliances, are, of course, 
necessary ; but where an electric lighting station is combined with 
destructor works the question of the management of the destructor 
and the supply of refuse to it must also be studied ; and it will not 
do, if the station is to be successful, either that the destructor 
should be left practically without management, or that all matters 
relating to it should be sacrificed to the other departments of the 
station. 

It is abundantly evident from experience at Shoreditch and else- 
where that thoroughly efficient managers for combined stations can 
be obtained, and no doubt with an increase in the demand there 
will be an increase in the supply of such managers. 

A somewhat similar station to Shoreditch, but of half the size, 
was inaugurated in Partick, Glasgow, only last month, being the 
first station of its kind in Scotland. 

Both your correspondent and myself so far in our letters have 
looked at this question only from the side of the electric power 
station, but there is another point of view which is of great 
interest to the engineer and to the ratepayer, and that is the 
destructor side of the question. It has long been held both widely 
and authoritatively that destruction by fire was the most sanitary 
method of dealing with refuse. Destructors were built before 
municipal electric lighting stations came into existence, and they 
would continue to be built even if all the heat they generate was 
condemned to go uselessly up the chimney. It is, however, desir- 
able to burn refuse at high temperatures, because when this is done 
it is more easy to ensure that all germs of infection are thoroughly 
destroyed, and that there shall be no nuisance from fumes or 
otherwise. Having, then, produced products of combustion at a 
high temperature, which is wisest—to send them up the chimney ! 
or to use them for producing steam? It has been shown that the 
products of combustion from the burning of refuse at a station such 
as that at Shoreditch is capable of producing steam worth some 
thousands of pounds annually. Such a production is a valuable 
asset in carrying on the business of destroying refuse, and is a set- 
off against the expenditure which must necessarily be incurred in 

the working of a destructor, Is this asset to be carelessly aban- 
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observations of Mr. Turner, that it has not yet entered into his | 
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doned, should a station engineer vote the combination of a 
destructor with an electricity works to be an unmitigated nuisance / 
It-seems to me that the saving to be obtained by using the heat, 
instead of wasting it, is too great to be lightly thrown away, and 
that if one manager is unable to deal with the combination in ques- 
tion another should be found who is capable of dealing with it. 

At Cambridge and at Stafford, destructors are used for generat- 
ing the power needed to pump sewage ; and, of course, provided the 
heat be made use of and power obtained and used, it matters little 
what is the useful object to which it is applied ; but the combination 
of destructors with electricity works has come about because 
electricity works are usually the only works at once needing the 
power which can be produced, and under the control of the 
corporation erecting the destructor. 

All the facts and all the figures which I have adduced in this 
letter, with perhaps the sole exception of the reference to the 
destructor at Stafford, are contained in publications which are as 
accessible to Mr. Turner as to myself. 

The price of coal at Shoreditch, about which Mr. Turner made 
such a grievous blunder, and excused himself on the ground that 
information was refused to him, was taken by me from the Munici- 
pal Reports of the Borough of Shoreditch, obtainable by strangers 


cannot, therefore, be said that Mr. Turner’s want of knowledge of 
the subject was unavoidable. If he had thought the subject 
matter under discussion worthy of research, or if he had considered 
that the constituency reached through the medium of your pages 
was of sufficient importance to make it worth while that he should 
give to it of his best, after spending time and trouble in pre- 
paration, he would have written much more instructive letters, or 
he would not have written at all. There are very many people 
who take an interest in this subject, and yet know comparatively 
little about it, and who would frankly say so. They may also have 
neither the time nor the opportunity to make any close investiga- 
tion of it on their own account. It has seemed to me that quite 
possibly the doubts and difficulties which have presented them- 
selves to Mr. Turner may be doubts and difficulties which would 
present themselves to others, and therefore J have thought it well 
to give a much fuller statement in regard to this matter than I 
should otherwise have done. The subject is one of the greatest 
interest to myself, but I have not hitherto on any occasion been 
the first to introduce the subject, but have only written upon it 
after others have done so. JAMES B. ALLIOTT. 
Nottingham, March 3rd. 





AMERICAN WORKSHOP METHODS IN STEEL CONSTRUCTION, 


Sir,—May I be permitted the privilege of a few lines more in 
your valued paper, in reply to Mr. Edwards’s letter published in 
your issue of the 28th ult. 

I would like to say that in the drawing-office I quoted, both 
orders and inquiries are dealt with by the one staff. In fact, 
towards the end of last year the whole staff were engaged for three 
to four weeks upon the extraction of quantities for one job alone, 
to the exclusion of all other work, the said job never becoming an 
order. 

I agree entirely with Mr. Edwards that one chief should have 
complete control of estimating and order departments, with the 
option of giving the man who prepared design and estimate the 
opportunity of carrying out the job to completion when it becomes 
an order. I cannot bring myself to see, however, that a system of 
averages of draughtsmen’s turnover of work in tonnage is going to 
be of any material use whatever, but J am afraid the system might 
be very unjust and mischievous. The slightest difference either in 
character of work or methods of management, might, and would 
probably, affect these averages. For instance it is quite possible 
to reduce the work required ona job in the drawing-office at the 
expense of the template maker's averages: while, on the other 
hand, it is possible to so burden the drawing-office with unneces- 
sary and vexatious details that the work of the template maker 
almost vanishes. There must be a certain point at which it ceases 
to be economical to multiply details in the drawing-office—details 
which are better dealt with, and more economically, on the 
template maker’s floor. I have seen draughtsmen at work on 
their hands and knees with chalk and lines setting out work fuli 
size, work which, in my opinion, they had no right to do, and 
which would have been just as easily done by the template maker, 
as the template maker eventually came up into the drawing-office 
and made his templates for that particular bit of work there. 

Another point which has not been touched upon, but which a 
chief draughtsman friend of mine referred to, is the scant oppor- 
tunity given to the draughtsman of learning anything of the 
commercial side of the business. As my friend said, the average 
employer seems to think the draughtsman is totally without com- 
mercial instinct. Why should he be? When he prepares a design 
he is supposed to know how to do it in the cheapest possible 
manner, what work to put in, and what to avoid ; what sections to 
use, and what to avoid. He must know how to design his work 
so that carriage is reduced to lowest point, and erection made 
as simple and inexpensive as possible ; and yet in many instances 
the people who expect him to know all this are the very people 
who take good care not to let him know the cost of the work he 
designs. 

In conclusion, may I pass a few strongly emphasised remarks on 
the draughtsman as I consider he ought to be, and as he may be if 
he is allowed ? 

The draughtsman, in my opinion, should be the most valuable 
servant in the whole of a bridge-yard employ. He is their most 
scientitic man, if he understands his work properly ; he must be, 
to do his work properly, as technically well-informed as each fore- 
man on the ground, and he also should be permitted to become 
thoroughly acquainted with the costs of labour in shops, material, 
carriage, and erection. I have seen draughtsmen turn out balance- 
sheets of jobs, showing comparison between estimate and work as 
executed, which would be a credit to any clerk. I have known 
draughtsmen to conduct their own correspondence in a most cap- 
able manner, and there are firms—they are only a few, I am afraid 
—who expect their draughtsmen to carry out their jobs from the 
extraction of quantities and making up of estimate to the respon- 
sibility for final and check cost accounts, and I don’t know that 
they ever had reason to regret their adoption of the method. 

If the British draughtsman is encouraged as I consider he 
deserves to be, there is, so far as I know, no earthly reason why he 
should not be quite as smart as the Yankee, even supposing he is 
at the present behind him, which I doubt. J. A. INCHBOARD, 

28, Esher-road, Kensington, Liverpool, 

March 5th. 





THE SOURCES OF COPPER SUPPLY. 

Sir,—In your interesting article in a recent impression upon 
“The Sources of Copper Supply,” mention is not specially made 
of Mexico as a copper-producing country. The output of Mexico 
is nearly equal to that of Chili or Australia, and will probably in- 
crease rapidly in the near future. I have just returned from near 
the west coast of that Republic, and the activity which is being 
displayed now in the opening up and working of copper and other 
mines—largely by American and British capital—is very marked. ~ 
The great mineral-bearing zone of the Western Sierra Madre, which 
runs in a south-easterly direction through the entire Republic, 
beginning north of its boundary, and including the rich copper 
mines of Arizona, is now beginning to be justly recognised as one 
of the richest parts of the earth’s surface—a belt more than 
1000 miles long, and containing every known mineral. The con- 


ditions which present profitable mining enterprise are such as to 
attract capital more and more as they become better known. 
Abundant ore, whose existence in many places is proved by work 

rformed before and during the Spanish régime, cheap mining 
jabour, and admittedly the best mining laws in the world, are 
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among these advantages, whilst the existing railway systems are 
largely extending their branch lines and feeders. Conditions are 
excellent for the employment of moderate capital in the extraction 
of ores—especially copper—and of their reduction to matte upon 
the spot. These ores are generally high in silver, and carry gold. 
Primitive smelting is carried on by native miners who smelt the 
carbonate ores especially, in small stone furnaces, afterwards beat- 
ing out the ingots into copper kettles, cauldrons, and other 
utensils. I saw some of these utensils of a diameter of 4ft., 
beaten out with stone hammers, the gold and silver, which they are 
unable to extract, remaining in the copper vessels. There is no 
doubt but that Mexico offers an exceedingly attractive field for 
mining work and investment. Any of the principal cities of the 
Republic can be reached from New York by a continuous rail 
journey of four or five days, and life and property are as safe as 
in Europe or the United States. An experience extending over 
eight years in Mexico induces the belief that much more will shortly 
be heard of it as a copper and gold-producing, as it has been and 
is, a silver-producing country. There are, of course, many long- 
established and important mining and smelting enterprises in 
various parts of the Republic, but it is during the last twoor three 
years that the present marked activity has taken place, and dis- 
tricts which were comparatively unknown are now flourishing 
mining towns connected with the main lines by branch railways. 

The method offering the greatest results, and almost entirely 
eliminating the element of speculation, is in the acquisition of 
mines or groups of mines where the ore bodies have been proved 
hy the old workings before mentioned, and in working them in a 
systematic manner, preferably reducing the ores upon the spot. 

In some districts that I have recently visited there are very large 
bodies of gold-bearing quartz, which will yield about £3 or £4 per 
ton profit. Water power may be employed. In other districts 
there are numbers of copper mines which are not much worked 
owing to want of smelting or concentrating facilities near at hand. 
A “Custom” smelter would pay well if established in such places, 
and could command ore at its own prices. In short, with efficient 
and honest management, mining probably gives better opening for 
capital in this rising Republic of Mexico than anywhere else at 
present. C. REGINALD ENock, C.E. 

Newton Abbot, S. Devon, March 4th. 





REFORM IN MATHEMATICAL TEACHING, 


Stk,—Professor Perry, in his interesting if rather combative 
article, inclines to look upon himself as a Luther in mathematical 
teaching reform. The comparison brought to our mind his con- 
troversy with Swingle, in which Luther took up a rather one-sided 
position. Some eighteen months ago, not knowing of Professor 
Perry but by name, and seeing a book advertised under the tempt- 
ing title, ‘‘Calculus for Engineers,” I borrowed it with the 
intention of buying it if it proved a real guide-book to the ‘‘ royal 
road.” It is still unbought, as it seemed to me at the time rather 
more difficult than the one through which I occasionally meander. 
This only shows, in all probability, that 1 am of the 999 to whom 
Professor Perry referred at Glasgow. 

The questions the professor has raised have wider applications 
than those he gives them, and perhaps the views of one of the 999 
may embrace points unnoticed from the professional standing 
ground. 

What is wrong with the teaching of geometry according to 
Euclid? After the definitions and axioms are learned the boy 
begins the first proposition. The axioms, I think, form, if 
expounded, bate of being taught by rote, a capital introduction 
to geometrical conception. But time presses, so many propositions 
have to be learned in a given time. A definition of the circle has 
been learned which is abstruse or simple, according to the point of 
view. Ifthe simple idea is laid hold of, that the compass legs 
being set, all parts of the circumference are equally distant from 
the centre, well and good. The idea is also simple, that if the 
three sides of a triangle are all marked off with the same setting of 
the compasses, they are all equal. The ares should only be viewed 
as a convenient method of indicating the apex. But the circles are 
brought in, and a simple thing is explained by a more difficult one. 
The boy on the threshold is confused, and thus begins the memory 
work-—the using of the figures and angles to indicate the letters, 
instead of the letters to indicate the figures. And the wearisome 
progression is thus begun, continuing often, according to Professor 
Perry, to the pass degree examinations at Universities. Asa mere 
matter of fact, next to nothing is made of geometry in ordinary 
life except by one among a thousand. 

It has often occurred to me that if some of the principal proposi- 
tions were grouped together and proved to the pupil in a readily- 
grasped manner geometry would make way. The very little I 
know was learned under the late Mr. Pryde, at the Watt Institu- 
tion, Edinburgh. Mr. Pryde wrote a book of ‘‘ Practical Mathe- 
matics,” which I think is now in undeserved oblivion. Init geo- 
metry was grouped somewhat in the lines indicated by Professor 
Perry. The proofs were simple and conclusive. 

When a boy or a technical student goes over with difficulty a 
few of the earlier propositions and looks ahead at the six books 
before him, and all the difficulty of using them when learned, it is no 
wonder that, conscious he is learning by rote, he becomes dis- 
heartened and gives it all up. I quite believe that plane tri- 
gonometry taught in a simple way, would be more easily appre- 
hended than the earlier propositions, even in Euclid’s first book. 
Necessary and useful as it is to engineers, it is not taught till 
geometry is supposed to be mastered. 

But a wider question is raised by all this. Are not all our text- 
books more or less after Euclid’s pattern? Steam and electricity, 
as well as geometry, are set forth in the way they should be learned 
instead of in the way they are. We do not believe Euclid learned 
geometry as he has laid it down. No doubt it is difficult to avoid 
this, especially in books that require concise treatment. But it 
emphasises what I wish to establish, viz., that all such subjects 
should be connected with practical developments as much as 
possible, and unnecessary difficulties should be avoided. 

Thus, in learning algebra, the boy or technical student is set to 
work at exercises in each section—say, division. These begin 
simply, and end with exercises much more difficult than the boy is 
likely to meet with, even if he becomes one among a thousand. 
Hours are thus often needlessly spent. Even in regard to exercises, 
one is struck with the fancifulness of most of them. If we take 
up an advanced arithmetic, suitable for pupil teachers or Civil 
Service candidates, we are more impressed with the ingenuity 
displayed in making up the exercises than with the value of those 
students who manage to answer the questions. 

But there comes this important point, that a student should 
learn to tackle a thing again and again until it is mastered. After 
all there is no royal road to learning, though it should be made as 
easy as possible. But mental discipline is most important, and 
requires perseverance. If, according to Professor Perry, a man 
may do much mathematics at school, and yet cannot do elementary 
arithmetic in his profession, he himself is partly to blame. For 
even the bright boys of Professor Perry may acquire a superficial 
facility only, and forget the problems that appeared easy at one 
time, even though, according to the un-Lutheran idea of Professor 
Perry’s, they are the sons of well-to-do parents. 

March 10th. ONE OF THE 999, 





Sir,—On the first page of your issue of February 28th I read a 
very interesting yet one-sided article by Professor John Perry on 
‘* Mathematical Education Reform.” I cannot but admit that his 
facts are on the whele accurate, but his one-sided and violent 
attacks on English public schools make me at once try as best I 
can to defend these great national institutions. 

As an old Rugbeian, I think I can speak on good authority on 
the teaching of mathematics and science there at least. 

If a boy wishes to become an engineer or scientist, he has good 


opportunities at his disposal. He can specialise either in mathe- 
matics or science after he has reached the upper school. The 
physical laboratory there is very good for a school, and, I under- 
stand, new chemical laboratories are in course of erection. 

There is also a ‘‘ modern side,” where more time is devoted to 
French, German, science, and mathematics, than on the classical 
side. 

Rugby, I think, therefore, can boast that her sons do not suffer 
under ‘‘an abominably bad school system,” neither is there, on 
the part of the headmaster, Dr. James, or his assistants, ‘‘a deep- 
rooted scorn for all such scientific knowledge as may be useful to 
the nation.” And yet we are told by a “Luther,” forsooth, that 
the time will come when ‘an engineering firm will refuse to employ 
a public school boy.” This last statement I consider very unfair 
to public schools in general, and can only excuse it by assuming 
that Professor Perry by his statements is not an old public school 
boy. In conclusion, let me ask others to back me up against 
similar statements. **FLOREAT RUGBEIA.” 

Edinburgh, March 10th. 





NAVAL ENGINEERS, 

Str, —In your article on the above-named subject which appears in 
current issue of your valuable journal, you unwittingly cast a slur 
upon a body of public servants that have not too many friends to 
defend or speak for them—I refer to the artificer engineers of the 
Royal Navy. 

Commenting on Colonel Denny's speech, you make him say that 
the Condor ‘‘with her large engine-room staff was under an arti- 
ticer.” My impression is, that Colonel Denny, on the occasion 
referred to, correctly described the service rank of the unfortunate 
officer in charge of the Condor’s machinery, viz., as an artificer 
engineer. Between an artificer and an artificer engineer there is 
as great a space—measured in terms of servitude and experience— 
as there is between an assistant engineer and a chief engineer, so 
that your unfortunate slip is neither fair to the memory of the 
poor fellow immediately concerned, or to the class of which he was 
such a typical representative. It should be borne in mind that 
before an artificer can aspire to the rank of an artificer engineer 
he must pass two examinations, one on passing for chief engine- 
room artificer, and the next when passing for artificer engineer. 
Until about three weeks ago, a candidate for artificer engineer rank 
had to be 35 years of age, and have 10 years’ confirmed service 
to his credit, before being eligible to sit for the examination. 

It can thus be seen, Sir, that engineer artificers of mature age, of 
ripe experience, and of proved professional attainments must be 
something higher, from an engineering point of view, than the 
artiticer who may, so far as your statement proves to the contrary, 
have just recently joined the Navy. The question of whether 
artificer engineers are competent or not to take charge of ships of 
the Condor class is a moot one ; but at least it must be admitted 
that the artificer branch of the Navy will compare favourably with 
the junior engineers of the merchant service. As Mr. Arnold 
Forster truly said during the recent debates on the Estimates, no 
good is attained by belittling the services of the capable artiticer 
class of the service. 

Not more than twelve months ago, in an editorial of your own, 
you advocated a radical change in the method of staffing the 
engine-rooms of our men-of-war. Your scheme, carried into effect, 
would mean the apotheosis of the artificer engineer, 

Belvedere, March 3rd. W. STopbDartT. 

[Far be it from us to disparage the artificer engineer, or the 
artificer. We regret that we accepted the statement purporting to 
be Colonel Denny's as accurate. Our correspondent does not, we 
may add, appear to be quite certain himself as to what Colonel 
Denny did say. The Condor’s machinery was no doubt in charge, 
not of an artificer, but of an artificer engineer.—Ep, THE E.] 





THE EVOLUTION OF THE INDICATOR, 


Str,—A melancholy interest attaches to the article on the 
indicator in your last issue in consequence of the recent sudden 
death of the writer, Mr. Bryan Donkin, and it is not without 
hesitation that I venture to offer a few observations upon it. 

Southern was not a mechanic, but was one of the managers at 
Soho, and a trusted friend both of Boulton and of Watt. This is 
evident from the tone of the letters to him from the various members 
of the firm, a number of which are in my possession. He was a 
Fellow of the Royal Society. 1 do not think that the addition of a 
pencil to the instrument was due to Southern, as otherwise it 
would have been known to Farey, who was acquainted with 
Southern. In his ‘‘ Treatise of the Steam Engine,” 1827, page 485, 
note, Farey says:—‘‘The author has not been able to learn who 
was the inventor of this ingenious device of tracing a card by the 
indicator ; but he has seen cards made in that way which are said 
to have been taken twenty-five and thirty years ago,” that is, 
between 1797 and 1802. I am aware that the improvement in 
question is attributed to Southern by Bourne—‘‘ Steam Engine,” 
1846, page 171—and Hopkinson—‘“‘ The Indicator,” 1857, page 3— 
but they give no authority. 

Farey, in his evidence before the Select Committee of the House 
of Commons on the Patent Laws, which sat in 1829, says, at 
page 138 :— 

‘** Many years ago Mr. Watt invented and applied a small instru- 
ment, which he called an indicator, to his steam engine ; it indicates 
what extent of plenum and vacuum is alternately formed within 
the cylinder, in order to impel the piston when the engine is at 
work. It is of very important use in giving engine makers true 
knowledge how to make good engines ; and it was of very great 
use to the inventor, just as a hydrometer is to a distiller. He ce 
it a profound secret for many years, and in 1814, when he pub- 
lished an account of his other inventions, he gave only an imperfect 
description of a part of this one, without any hint of parts which 
are essential to the successful use. A complete instrument after- 
wards fell into my hands in Russia, where it had been made by 
some of the people sent out from this country with Mr. Watt’s 
steam engines. At my return to England I made one, and also 
showed several other engineers how to make such for themselves, 
and since that time every one of those persons has very greatly 
improved his practice by the light it has enabled him to throw upon 
an obscure part of the operation of steaminanengine. One person 
who had made an indicator from a sketch that I drew for him, has 
since printed a description of it in a public journal.” 

Some facts regarding McNaught’s indicator will be found in the 
notice of Mr. William McNaught in your issue of January 2Ist, 
1881 RICHARD B, PROSSER, 


March 12th. 





H.M.S. QUEEN. 


Sir,—In your issue of March 7th it is stated—page 242—that 
for the machinery of H.M.S. Queen, steam will be supplied by 
twenty Yarrow boilers. Allow us to point out that this is an error, 
as fifteen boilers of the Babcock and Wilcox large tube type are at 
present under construction for this ship. We may say that the 
whole of the headers and special parts of these boilers have already 
been manufactured by us, and that Harland and Wolff, the 
contractors for the machinery, will supply the remainder of the 
material and build the boilers at Belfast. 

Bascock AND WILCOX, LIMITED, 

March 10th. JAMES H. ROSENTHAL. 


[Mr. Arnold-Foster was reported to have said in the debate on 
the Navy Estimates that the ship would have Yarrow boilers.— 
Ep. THE E.] 





BRITISH AND FRENCH TRAIN SERVICES IN 1901. 
Srtr,—Mr. H. G, Archer complains that in my articles under the 





above heading, which appeared in THE ENGINEER of February 14th 





and 21st, | omitted ‘fan abnormally fast run on the Glasgow and 
South-Western, namely, Ardrossan Pier to Paisley, 24 miles, in 26 
minutes, speed 57-1.” The reason I omitted it is that I Was 
officially informed that it did not exist, the actual time allowed 
being longer than that shown in the tables, just as in the case of 
that run of a London and North-Western t train from Holy. 
head to Bangor, which excited much innocent wonder a year op 
two ago. 

pe the other criticisms, I have only to say that my figures 
were derived from the published tables ; while in the case of the 
French runs, I have made them on many occasions in less than the 
booked times quoted by me. Moreover, there have been important 
alterations on the Nord line since September last, especially jy 
November, which, of course, I included in my list. ’ 

Eldon-chambers, 30, Fleet-street, C. Rovs-Manrtey, 
March 11th, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 
IRON and stecl manufacturers are glad to see that district makers 
of rolling stock, machinery, bridges, chains and cables, &c., haye 
recently been absorbing more iron and steel than for almost two 
years past, and that they continue to increase their orders, in the 
belief that prices will be higher. The course is a wise one, for the 
probabilities, so far as could be gathered on ‘Change to-day 

(Thursday) in Birmingham, appear to bein the direction of a stil] 

further hardening of the values of materials. 

The engineering demand for unmarked bars in particular js 
decidedly good, and is causing a steady narrowing of the margin 
between actual selling rates and the Association official quotation 
of £6 15s. per ton. The rapid rises recently in pig iron form 
another potent factor in this process of bringing sale prices up 
towards the level of quotations. The unmarked bar trade is a 
very difficult one to regulate, on account of the large number of 
firms engaged in this branch of production, and the variety of con- 
ditions under which they have to carry on business; but with a 
view to securing greater cohesion among the members, the Asso- 
ciation have again been considering whether some further re- 
organisation cannot be carried out, and many members favour the 
“pool” system, adopted with great success by the newly-formed 
Strip Association. The chairman of the Unmarked Bar Associa- 
tion, Mr. Jabez Lones, and the secretary, Mr. Mantle, have 
therefore been appointed a deputation to see the officials of the 
Strip Association, and to obtain details as to their methods, and 
then report. The Strip Association, as already intimated, is 
based on a “pool” system. The capacity of each firm is ascer- 
tained, and for all output beyond that a proportionate contribu- 
tion has to be made to the ‘‘pool.” On the other hand, firms who 
do not make up to the quantity are entitled to draw on the 
‘‘pool.” There is also a system of feeding the weaker firms with 
orders. The gas strip trade lends itself much more readily to 
control of this kind by reason of its much greater smallness of 
production ; but several firms engaged in unmarked bar produc- 
tion appear to think that the output of common bars can be 
regulated in this way, though previous attempts in a similar 
direction have generally been ultimately negatived by the com- 
petition of outside districts. 

Boilermakers are very busy, and are proving good customers for 
plates at an average of about £9 10s. A good deal of tank making 
is also coming forward, and plates suitable for this class of work at 
about £8 10s, are in good demand. The rolling and coating plants at 
the gaivanised ironworksof the districtare being kept more regularly 
employed than for perhaps a couple of years past in the production of 
galvanised corrugated sheets, chiefly for foreign use. This continues 
to be one of the best departments of the iron trade, and since this 





district is responsible for three-quarters or more of the total export 
trade of the kingdom, makers hereabouts are particularly 
pleased to find that the official returns for this class of trade 
so far this year are so good, business having, broadly speaking, 
trebled, compared with last year. Taking the first two months of 
each year, there has been an improvement in quantity from 2924 
tons to 9470 tons, and in value from £37,830 to £110,512. Orders 
are still coming forward, and prospects are decidedly cheerful, 
Lord Methuen’s reverse caused some unsettledness in this branch 
of trade when first received, but this feeling is passing away, as it 
is believed the event will not prolong the war, and will not there- 
fore make against business. 

The recent partial recovery in the tube trade has improved 
the demand for gas strip, and the Strip Association have there- 
fore had before them the advisability of raising the standard, 
which is now £615s, It has been decided, however, to defer 
an official advance, but the condition of trade was considered to 
be sufficiently improved to admit of the withdrawal of rebates. 

Stamping machinery is being kept very busy at works where 
deep stampings for various purposes are produced, and owners of 
such machinery are therefore good customers just now to makers 
of stamping sheets, which are moving better than for some time 
past at an average of £10 10s. to £11 for good qualities. Trunk 
sheets are quoted £9 10s., and are also active. Australian and 
Russian orders for tinned sheets are of a more favourable character 
than for some time past. Ordinary black sheets for use by gal- 
vanisers at about £8 2s, 6d. to £8 5s. for doubles are being pro- 
duced in large quantities and find a ready sale. Hoops and fine 
strip are quoted £7 10s. to £7 15s., and rods £7 10s. 

The output of steel is larger than for some months past, and the 
continental and American competition which has been experienced, 
but which has considerably lessened, appears to have made steel 
firms increasingly anxious to do all in their power to comply fully 
and promptly with engineers’ specifications. Bessemer billets are 
quoted £4 17s. 6d, to £5; Siemens billets, £5 2s. 6d. to £5 ds.; 
and blooms, £5 5s. Structural descriptions are in good demand, 
and mild steel bars are quoted £6 15s, to £7 5s,; girders, £6 to 
£6 5s.; angles, £5 15s. to £6 15s. 

The good demand for foundry pigs continues, and the call for 
forge sorts is also pronounced. Cold blast foundry is quoted 100s. 
to 105s.; hot-air foundry, 85s. to 90s.; part-mine foundry, 60s.; 
cinder foundry, 56s. Hematites delivered Staffordshire from 
South Wales are quoted 67s. 6d. upwards, and West Coast 
hematites about 71s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Muanchester.—A gradual settling down again into quietude, so 
far as business is concerned, would seem to represent the position 
generally throughout the iron and steel trades of this district. 
Consumers, who during the last few weeks have, in view of the 
hardening prices, been purchasing pretty freely over the next two 
or three months, where they were previously buying only from 
hand to mouth, are now holding back from placing out further 
orders, and buyers in the open market are also less eagerabout enter- 
ing into transactions. The recent increased buying has not repre- 
sented actually enlarged consumption, nor, as I have pointed out pre 
viously, has there been a sufficiently improved condition of trade to 
justify any great upward move in prices. Now that the fluctuations 
in the warrant markets and the considerable drop in prices during the 
past fortnight afford indications that the recent advance was to 
some extent speculative, a want of confidence in the position, 
with a disinclination to cover beyond actual necessities, 1s again 
apparent, There is, however, still the ibility of the United 





States becoming a considerable buyer of English iron, which in the 
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frst instance gave a decided stimulus to the upward move in sige 
Fairly large American inquiries” continue to be reported in the 
rket here both for raw and finished material, and if these result 
ape ay buying to any corresponding extent they must necessarily 
as a tendency to stiffen prices here. 
a slow sort of inquiry was the general report at the Man- 
ron Change meeting on Tuesday. In pig iron there was 
than a moderate business passing through, consumers, 
been purchasing pretty freely of late, being content to go 
the iron they have already bought before placing out 
Local and district makers are, however, well sold 
in most cases, and quite independent about booking further orders, 
at their full rates. Lancashire makers remain firm at 
less 24, for No. 3 foundry, and Lincolnshire makers 
above their basis rates, representing 
about 52s. to 52s. 6d. net, delivered Manchester. Merchants 
have been able to do business readily in Lincolnshire iron at a 
little above makers basis, one considerable order being put through 
at Dis. 9d. net, delivered here. Forge qualities remain about 
52s. 6d., less 2h, Lancashire, and 54 net Lincolnshire, delivered 
Warrington. Middlesbrough iron has been gradually getting 
pack to more nearly the level of prices before the rise, and in the 
open market ordinary brands could be bought at about 54s, 10d. 
to 55s. 1d., with special brands quoted about 55s. 4d. net, by rail 
Manchester. The brands of Scotch iron offering in this market 
have undergone comparatively very little variation. Delivered 
Manchester docks, Eglinton would still be quoted about 57s, 6d. 
to 58s. net, with Glengarnock about 61s. net, although this is to 
some extent a nominal figure, owing to so little Glengarnock being 
just now obtainable. 

The stronger tone reported last week in the finished iron trade 
js being fully maintained, but this is more on account of the 
present relatively high cost of production than of any largely 
increased business. The bar makers have, however, booked a fair 

weight of orders during the last few weeks, buyers having in some 

instances covered their requirements well over the year at current 
rates, and prices are firm at £6 10s, as the minimum for Lancashire, 
and £6 10s. to £6 15s. North Staffordshire bars, delivered here. 

A fair businezs is passing through in sheets, with £8 2s. 6d. to 

£8 fs, about average quotations. In hoops a moderate home 

trade comes forward at the association list rates of £7 2s. 6d. random 
to £7 7s. 6d. special cut lengths, delivered here, and 2s. 6d. less 
for shipment. I may add that an American inquiry for a thousand 
tons of hoops is on the market, but with the present cost of pro- 
duction it is doubtful whether this will lead to actual business. 
last year, when Lancashire makers were in a more favourable 
condition for quoting low prices, a considerable Américan business 
was secured by the Lancashire hoop manufacturers, but they now 
assert that with the high price of material, and fuel not likely to 
be materially cheaper, they are not in a position to quote for 

American orders prices which would be likely to result in similar 

transactions to those of last year. 

In the steel trade raw material is perhaps rather easier, if any- 
thing, No. 3 foundry hematites being readily obtainable at about 
68s, net, and at even less through second hands, delivered Man- 
chester, although some makers still quote quite ls. above this 
figure. The position in other directions, however, remains strong. 
local-made billets are steady at £4 17s. 6d. Warrington, and 
£4 18s. 9d. Manchester, net, and in finished material makers who 
have booked a considerable business recently are firm at £6 10s. to 
£6 12s, 6d. for bars, £6 to £6 5s. common plates, and £7 10s., less 
24, as the minimum for boiler plates delivered Manchester district. 

The position of the engineering trades remains much as last 
reported, In some branches, particularly the ordinary depart- 
ments of machine tool making, there are still complaints that new 
orders are not replacing those running out, but in other directions 
a tendency towards some improvement continues noticeable, chiefly 
in connection with structural engineering work and high-speed 
engines for electrical installations. Amongst electrical engineers 
and locomotive and railway carriage builders activity is still well 
maintained. The textile machine trades for the most part con- 
tinue in a depressed coadition, from which the unsatisfactory 
condition of the cotton industry gives still promise of relief. 

G. Birch and Co., of the Islington Tool Works, Salford, have 
introduced one or two improvements in their cold iron sawing 
machines, by which the saw is driven by steel worm gearing work- 
ing ina hard gun-metal worm wheel, and the worm is provided 
with a ball bearing for taking the thrust, so that less power is 
required for driving than is the case in most machines of this type. 
The machine has also an automatic stop motion whereby the feed 
is thrown out when the saw has cut through the bar. 

The Birtwhisle Hydraulic Jointing Syndicate, Limited, of Man- 
chester, who recently brought out a new method of jointing 
together the parts of bicycle frames, are now applying the same 
process to the jointing of boiler and other tubes, and I understand 
the system has undergone some remarkable tests, which were 
sufficient to start riveted and other joints. The arrangement, 
which is exceedingly simple, consists practically in employing a 
hydraulic expanding tool in the form of a tube having at its end, 
ata suitable distance apart, two cup leathers which fit into the 
interior of the tube to be expanded. The tube of the tool is per- 
forated between the leathers, so that water admitted to it may enter 
the intervening space, and the hydraulic pressure, which is directed 
radially, gives the required expansion to the tube to which it is 
applied, 

In the coal trade here a steady lessening inquiry, with more 
plentiful supplies of all descriptions of fuel, continues the general 
report. The falling away in the demand is just now chiefly 
noticeable as regards house-fire coal, but other qualities are also 
moving away less freely, and surplus supplies of both house coal 
and fuel for general steam purposes are being offered for special 
sale at lower prices. The quoted pit rates remain unchanged, and 
for the most part are steadily held to, but with increasing under- 
selling in the open market to effect clearances, there is a tendency 
towards some weakening of the position, although not as yet suffi- 
cient to affect current rates to any appreciable extent. 

_ The lower descriptions of round coal, although requirements for 
iron-making purposes are perhaps slightly on the increase, owing 
to the recent improvement in this branch of industry, are more 
plentiful on the market. This, no doubt, is in large measure due to 
the lessened demand on the inferior sorts of round coal for common 
house-fire purposes, There is, however, no great surplus of supplies 
at the collieries, and prices, although perhaps not quite so strong 
as they have been, are still maintained on an average basis of 
about 9s. per ton for good qualities of steam and forge coal at 
the pit. 

All descriptions of engine fuel have been offering more freely, 
and there is a tendency to ease down in prices to effect sales. No 
doubt the unsatisfactory condition of the cotton trade, and the 
decision to run short time at the mills, may have a prejudicial 
effect upon the engine fuel market. Certainly during the past 
week complaints have been coming to hand from collieries 
that hitherto have had no difficulty in disposing of all 
their output of slack, that this is beginning to hang. Except 
for clearance sales, where special prices would be taken 
to sccure orders, there is, however, no actually quoted 
change on the general list rates of collieries, medium sorts of slack 
remaining about 6s, 6d., with best qualities quoted about 7s., and 
the commoner sorts of Lancashire slack about 5s. to 5s. 6d. at the 
pit. Slack from outside districts is still being pressed upon the 
market here at low figures, and with the probability of lessened local 
consumption, owing to the temporary stoppage of mills in the cotton 
manufacturing centres, the outlook for the engine fuel trade is 
Just now not encouraging. 

For shipment the demand continues only quiet, with prices for 
good ordinary qualities of steam and forge coals delivered at the 
ports not averaging more than about 10s. to 10s. 6d. per ton. 

In coke a steady business continues to be reported, and pricesare 
Well maintained at about 22s, to 24s, best Lancashire foundry cokes, 
13s, to 14s, best washed furnace cokes, In the Yorkshire district 
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contracts for common unwashed furnace coke have been recently 
placed at 11s., with best washed furnace cokes quoted 13s. to 
13s. 6d. per ton at the ovens, 

Barrow.—The iron market continues steady, and, generally 
speaking, there is no change to note, but indications certainly 
point to a brisker business all round, and it is clear that the wants 
of consumers are on the increase. Smelters are well off for 
orders in most cases, and local steel makers are beginning to 
extend their demands for delivery. Business in warrant iron has 
been quiet, and during the week 600 tons of stocks have been 
cleared, leaving 16,005 tons still on hand, and making the increase 
of stocks since the beginning of the year 1059 tons. There are 36 
furnaces in blast, compared with 33 in the corresponding week of 
last year. Makers are still quoting 60s. per ton for mixed 
Bessemer numbers net f.o.b., but some makers are not quoting 
at all. Warrant iron is easier at 59s. net cash sellers, buyers 3d. 
less. Stocks are very firmly held. 

A steadier tone characterises the iron ore trade. Business is 
very good for best sorts, and only moderate for inferior grades of 
metal. Prices range from 9s. to 14s. per ton net at mines, accord- 
ing to quality. A fuller demand has set in for Spanish ores, 
which are quoted at the advanced price of 16s. per ton net at 
West Coast ports. 

There is new life in the steel trade, and especially so in the ship 
plate department, as orders have been largely booked forward, and 
there is an improving demand day by day. Ship plates have been 
steady at £5 15s. per ton, but it is expected fuller prices will soon 
rule. Steel rails and tram sections are in good demand, but com- 
petition is keen, and some orders are going to Germany. Prices 
are steady at £5 5s. to £5 10s. per ton for ordinary heavy rails ; 
other branches of the steel trade are busy. 

The shipbuilding trade is busier, and preparations are being 
made for a very active trade indeed. Vickers, Sons and Maxim 
expect to be busy for a couple of years tocome. They have booked 
an order for aChilian warship of 12,000 tons, at a price totalling over 
a million of money. She is to be a semi-battleship and semi- 
cruiser, and will be mounted with four 10in. guns and fourteen 7 - din. 
guns. She will possess the most formidable ordnance ever placed 
on one single ship. 

During last week the iron shipments reached 6186 tons and steel 
6983 tons, as against 5323 tons of iron and 7017 tons of steel in the 
corresponding period of last year, an increase in irun of 863 tons, 
and in steel a falling off of 34 tons. During this year the total 
shipments stand at 78,615 tons of iron and 87,216 tons of steel, as 
compared with 67,153 tons of iron and 83,695 tons of steel, an 
increase in iron of 11,462 tons, and in steel an increase of 3521 tons. 

The coal and coke trades are still quiet, and cheap prices are 
ruling. No improvement is expected until an increased output of 
pig iron is brought about. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN the South Yorkshire coal trade there is rather less doing in 
household sorts, the weather having taken quite a spring-like 
turn. Merchants, however, had no great stocks in hand, and this 
has prevented anything like a fall in prices. Best Silkstones still 
command from 13s. to 14s. 6d. per ton; but secondary qualities 
are not so easily saleable at former figures. Barnsley house, how- 
ever, fetches from 11s. 6d. to 12s. 9d. per ton, Silkstone seconds 
up to 12s. 6d. per ton, while nuts are at from 10s. to 11s. per ton. 

There is a gratifying improvement in steam coal, and it is quite 
certain now that foreign customers are realising that no fall will take 
place in quotations, as contracts are now being freely placed. 
Steam coal is also in good demand at home. Barnsley hards 
remain at from 8s. 9d. to 9s. 3d. per ton. There isa good demand 
for gas coal, though supplies purchased in the open market are 
obtained more easily. In small coal the demand is not altogether 
sufficient to take the supply put upon the market, with the result 
that buyers are now purchasing on better terms. Best screened 
slack is at 6s. per ton, while smudge and small coal range from 
3s. 6d. to 4s. 6d. per ton. Foundry coke fetches 18s. 6d. per ton ; 
steel-melting coke, 22s. per ton; blast furnace coke, 13s, to 14s. 

ver ton. 

' The official return of the Hull Chamber of Commerce and 
Shipping shows that for the month of February the weight of coal 
taken to the great Yorkshire port was 233,648 tons, against 190,224 
tons in the corresponding month of last year. For the two months 
the weight is 454,624 tons, against 399,840 tons. The foreign 
trade shows a very large increase, the weight last month having 
been 67,653 tons, against 35,280 of February, 1901; for the two 
months, 145,274 tons, against 129,612 tons. South America bulks 
largely amongst the improving markets with 13,956 tons, against 
3596 tons. Increases are also shown by Belgium, Denmark, Italy, 
North Russia, Norway, Sweden, and Turkey. Austria and Jersey 
and Guernsey did no trade in English coal last month, but markets 
which were nil a year ago now appear on the list, such as the East 
Indies, Egypt, and Roumania. 

There is a little more movement at the East End, more especially 
in the heavier branches. Although the orders under the new ship- 
building programme are not yet given out, it is evident from the 
replies made to the members for Brightside and Ecclesall divisions 
that they will soon be placed. This has led to several of the firms 
re-engaging the men for the preliminary processes. There is no 
great confidence, however, that the weight of work to be placed 
will be equal to keeping the whole plant fully employed, and there 
is certainly little hope of the extreme pressure which has been 
experienced of late years. Sheffield has no longer the monopoly 
of armour-plate manufacture, and the diminished orders to be 
given out by the Government will therefore be spread over more 
tirms than before. The engineering houses continue quiet, no im- 
provement is looked for until the heavy material establishments 
get active. 

At the annual meeting of the shareholders of William Jessop and 
Sons, Brightside Works, held on the 10th inst., some information 
was given about the American factory. The chairman, Mr. 
William Jessop, stated that since the directors began to negotiate 
for land at Washington, Pennsylvania, where the Jessop steel 
works were situated, the whole of the available sites in the district 
had been taken for factories of different kinds. What twelve 
months ago was farm land would become before the end of this 
year a busy manufacturing centre. The new works will be fully 
equipped with the latest improvements for manufacturing at the 
lowest possible cost, and wherever practicable the fuel used would 
be natural gas, for which a contract had been made for five years 
at an equivalent price of coal, the figure being very much lower 
than anything ever known in this district. Fuel of this kind has 
many advantages. There were no ashes or rubbish to remove or 
dispose of, and there was no smoke. It was added by Mr. Herbert 
Hughes, one of the directors, that the American enterprise was 
purely a question of duties. Excepting in the highest grades of 
steel, it was impossible to pay the duties and make profit, and these 
are the grades, therefore, it was proposed to manufacture in the 
States, and thus keep inside the tariff. 

There is a fair amount of work doing at the local foundries and 
ironworks, and improvement is reported in the demand for 
specialities for colliery equipment. Boilermakers are again well 
employed. Iron is getting firmer in price, and the long-continued 
depression in continental orders for crucible steel seems to give 
signs at last of coming toan end. The tendency, at all events, is 
towards more trade, and there is a distinct bettering in the demand 
for fast-cutting tool steel. 

In the lighter industries the forthcoming Coronation festivities 
are having an effect upon the principal cutlery, silver, and plating 
establishments. In spite of the unsatisfactory news from South 
Africa, there is considerable call for lighter goods for clubs, hotels, 
and private households, Repeated reverses do not interfere with 





the steady growth of this business, and there can be no clearer 
indication of the faith in the Colonies that, in spite even of severe 
‘*set hacks,” the war is wearing towards its end. 

The foreign trade in cutlery during February showed a slight 
falling off, the value being £39,814 against £40,868 for the corre- 
sponding month of 1901. In hardwares there was a slight improve- 
ment, £114,914 against £109,650. In unwrought steel the value 
exported last month was £164,898 against £168,253. In cutlery 
and hardware the principal increesing markets were the United 
States of America, British South Africa, and British East Indies. 
Serious decreases were shown in steel by Russia, Sweden, Norway, 
Denmark, Germany, Holland, Australia, and New Zealand. The 
increasing markets were the United States of America, Canada, 
France, and British East Indies. The improvement in the United 
States and Canada is, of course, due to the ‘‘boom” in American 
trade. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH business this week has been somewhat quieter than it 
was last week, a fair amount has been done by producers of iron 
and steel, and the actual situation has improved ; while opinions as 
to the prospects have become more sanguine, and the unsettled 
warrant market has but little influence on the general market, 
which is more affected by the circumstance that a more active 
period of the year has been entered upon, and brisker shipments 
may be expected. It is, however, to be remarked that German 
consumers and merchants, who usually take more Cleveland pig 
iron than those of all other oversea countries together, have 
ordered comparatively little pig iron, so far, this year from this 
district, though trade is reported to have improved substantially 
in that country. It seems likely that the foreign business of 
Cleveland will be smaller this spring than it has been at the same 
season for five or six years past—much less, in fact, than it was in 
1899 and 1900. 

It is hardly likely that the curtailment of business with the 
Continent will be counterbalanced by the increase in demands from 
the United States. So far about 20,000 tons of Cleveland pig iron 
have been bought for delivery in the United States, and all this is 
to be consumed in the neighbourhood of Philadelphia, and consists 
of No. 3 quality. With the low freights now ruling, it is possible 
still to deliver Cleveland iron to the Kast Coast ports of the United 
States at_figures which will compare favourably with those of 
American iron, but Cleveland iron cannot at present compete for 
the American inland trade. No. 3 Cleveland pig iron can be 
delivered in Philadelphia at about 70s. per ton, butif any consider- 
able trade could be done the freights would not continue at the 
present unprofitable rates. Cleveland makers cannot, if they 
would, supply a large quantity of pig iron to the United States 
for early delivery, as their stocks of No. 3, which is the quality 
required, are very small, This is borne out by the circumstances 
that have attended the shipment of the second cargo from the 
Tees to Philadelphia. It should have gone last week, but the iron 
could not be supplied in sufficient quantity, though the steamer 
was sent to several wharves, and on Tuesday had to leave with 
3000 tons only. The total stock of No. 3 in makers’ hands in the 
district is not up to 20,000 tons, which is a small tonnage with 
which to enter upon the spring shipping season. Some of the 
makers have had to refuse to quote for American orders that 
were offered. 

The Cleveland warrant market has been unsettled this week, 
prices, which rose to 47s. 3d. cash last week, having dropped to 
46s. 5d., but they have recovered again, and at the close on Wed- 
nesday 46s. 114d. was the sellers’ price, buyers offering 46s. 11d. 
Producers have kept No. 3 Cleveland G.M.B. pig iron at 47s. per 
ton all the week, but second hands have sold at 46s. 9d. where there 
was no stipulation as to the particular brand that had to be 
supplied. However the sellers at 46s. 9d. have disappeared, and 
47s. has become the general price, with No. 4 foundry raised to 
46s. 9d. again. For grey forge fully 46s. 6d. per ton has ruled, 
and it is thus relatively dearer than No. 3; it 1s very scarce, and 
complaints are general as to the difficulty of getting supplies. 
Mottled is at 46s., and white at 45s. 9d. 

Makers of hematite pig iron are doing a favourable trade, and 
prices have risen steadily of late, but this week are a shade easier 
than they were last week. For mixed numbers 56s. 3d., and even 
56s., will be accepted by second hands. It can hardly be said that 
makers have derived any particular benefit from the advance in 
their selling prices, seeing that the cost of materials has gone up in 
even greater proportion. Rubio has been raised to 16s. per ton. 

The shipments of pig iron from the Cleveland district this month 
are more satisfactory, and include 3000 tons to Philadelphia, but 
the deliveries over sea nevertheless do not compare well with those 
of March in recent years, business with Germany being so poor. 
Up to Wednesday night 38,837 tons of pig iron had been shipped, 
as compared with 25,379 tons last month, and 34,284 tons in March, 
1901, to12th. The stock of Cleveland pig iron in Connal’s stores 
on 12th was 143,224 tons, an increase of 1130 tons thismonth. The 
stock of hematite pig iron in the public stores in this district con- 
tinues at 300 tons. 

Some improvement is reported in the manufactured iron and 
steel trades, both as regards demand and prices. Works generally 
are more fully occupied than they were last month, and the down- 
ward tendency is no longer apparent ; indeed, most producers now 
speak more hopefully about the future, more especially the plate and 
angle makers, who are influenced by the change for the better in 
the shipbuilding industry. There are still a good many vessels laid 
up, but their number is being reduced. Sir W. G. Armstrong, 
Whitworth and Co. have received from the Chilian Government an 
order for a battleship of 12,000 tons, to be completed in eighteen 
months, and the cost. to be about a million pounds. Steel ship 
plates are quoted at £5 15s.; steel boiler plates, £7 12s. 6d.; iron 
ship plates, £6 2s. 6d.; iron ship angles, £5 17s. 6d.; steel ship 
angles, £5 12s. 6d.; common iron bars, £6; all less 24 f.o.t. 
Heavy steel rails are at £5 5s. net at works. 

The directors of the North-Eastern Steel Company, Middles- 
brough, have a very poor report to give with respect to the opera- 
tions of the last year, for owing to the scarcity of orders, the 
excessively low prices ruling, and the relatively high cost of fuel, 
there was a loss amounting to £14,727. The output of finished 
steel was the smallest since 1892, and this was accounted for by 
intermittent working and actual stoppage of works for want of 
orders. Owing to the impossibility of securing sufficient work to 
keep the mills fully employed, the cost of production was higher 
than it would have been with full work. Reference is made to 
the American and German competition. In Germany the financial 
crisis caused greater depression, and the steel manufacturers of 
that country forced their material on the markets at ruinous 
prices. The company has put down a new mill, and altered the 
works to adapt them for rolling and finishing tramway rails, 
beams, and other forms of sectional steel, and to pay for these 
and other alterations, the directors recommend that £200,000 of 
6 per cent. cumulative preference shares of £5 each be created, 
and that £100,000 of these shares be issued at once. The expendi- 
ture on capital account during the past year has been £63,197, of 
which £13,952 has been spent in connection with the blast furnaces, 
and £49,244 at the steel works. The directors speak more hore- 
fully of the present year’s prospects. 

At the third annual meeting of Robert Stephenson and Co., 
Limited, on Tuesday, the chairman, Sir Joseph W. Pease, Bart., 
said that at Darlington they had orders for a large number of 
new engines, which would be quite sufficient to start the esta- 
blishment ; they hoped to be able to deliver locomotives from that 
place in the early autumn, At Hebburn they had on the book; 
orders for nine craft, which was a fair number considering the 
state of shipbuilding generally and the depression that had come 
over freights, At Hebburn there had been a good deal of delay 
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in the completion of the new graving dock, and the directors 
regretted this. A dividend at the rate of 54 per cent. per annum 
on the preference shares was agreed to. 

The directors of the North-Eastern Railway Company have let 
the contract for the erection of the new High Level Bridge over the 
Tyne at Newcastle to the Cleveland Bridge and Engineering Com- 
pany, Limited, Darlington, and work will be proceeded with at 
once. The engineers’ estimate for the work is said to be £470,000, 
and it will not be completed till well into 1904. The bridge, 
which will be between the Redheugh and the old High Level 
Bridge, will carry four lines of rails. he North-Eastern Railway 
Company is also to spend £250,000 in improving and extending 
the docks at the Hartlepools, a work which has become very 
necessary, as the trade of the port has suffered considerably from 
the existing inadequate accommodation. 

Mr. H. W. Clayden, electrical engineer to the Middlesbrough 
Corporation, has been appointed engineer at the Consolidated Main 
Reef Minesfin South Africa, and the Corporation have decided to 
advertise for a successor, to have a commencing salary of £250 a 


year. 

The coal trade continues to improve, some very large export 
orders both for steam and gas coals having.been placed, and prices 
are moving upagain. Best steam for forward delivery have risen 
to lls. f.0.b., and best gas to 9s. 3d. The upward movement in 
the value of coke is maintained, and 15s. 3d. delivered at the Tees- 
side furnaces is secured for medium qualities, this being 1s. 3d. 
above the price ruling at one time last month. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a fair business in the Glasgow pig iron market 
this week. Prices have been somewhat irregular, but the tone is 
on the whole a little more steady than in the preceding week. The 
volume of business has not developed so rapidly as some were in- 
clined to expect, and this has caused a little disappointment, which 
is naturally reflected in the state of the market. 

Business has been done in Scotch warrants at 53s. 2d. for 
delivery in ten days ; 53s. 24d. fourteen days ; 53s. 1d. to 52s. Is. 
cash ; and 53s. 5d. to 53s. one month. There has been very little 
doing in hematite pigs. 

Cleveland iron has sold from 46s. 104d. to 46s. 6d. cash, and 
46s. 11d. to 46s. 7d. for delivery in one month. 

There is a steady demand for Scotch hematite pig iron, the prices 
of which show comparatively little change. Merchants quote 62s. 
for delivery in railway trucks at the West of Scotland steel works. 

The output of pig iron in Scotland is steadily maintained. There 
are 82 furnaces in blast, compared with 79 at this time last year, 
and of the total 44 are making hematite, 35 ordinary, and 3 basic 
iron. 

The prices of Scotch makers’ iron are fairly steady. Govan is 
scarce and not quoted by merchants. Quarter iron is selling, ex 
store, No. 1, 55s.; No. 3, 53s. 6d.; Carnbroe, f.o.b. at Glasgow, 
No. 1, 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s.; No. 3 
56s.; Gartsherrie and Calder, Nos. 1, 66s. 6d.; Nos. 3, 56s. 64.; 
Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Langloan, No. 1, 70s. 6d.; 
No. 3, 59s. 6d.; Coltness, No. 1, 71s.; No. 3, 59s.; Glengarnock 
at Ardrossan, No. 1, 66s.; No. 3, 56s.; Eglinton at Ardrossan or 
Troon, No. 1, 56s. 6d.; No. 3, 53s. 6d.; Dalmellington at Ayr, 
No. 1, 57s.; No. 3, 54s.; Shotts at Leith, No. 1, 70s.; No. 3, 58s.; 
Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5876 tons, compared with 5391 in the corre- 
sponding week of last year. The arrivals of Middlesbrough pigs 
at Grangemouth are 10,767, showing an increase for the week 
of 795, and there is a total increase in these imports since the 
beginning of the year amounting to 17,944 tons. 

There is very little change in the position of the finished iron 
trade ; many of the works are fairly well occupied with orders, but 
the outlook is only moderately good. Manufacturers have had a 
very severe experience of late in the matter of competition. German 
goods have been thrown upon the market in the most lavish way. 
Stocksof material which had accumulated, anc had in some cases een 
practically put in pawn in order to raise money, have been sold for 
what they would bring without regard to cost of production or 
current prices, The immediate effect has been very serious, but it 
is expected that before very long this trouble will pass away and give 
place to a healthier state of things. 

The coal trade has been fairly active this week, both in the home 
and export branches. The shipping trade, indeed, shows a con- 
siderable improvement compared with the last two or three weeks. 
The aggregate clearances from Scottish ports for the week were 
192,856 tons, compared with 158,860 in the preceding week, and 
156,529 in the corresponding week of last year. The demand for 
manufacturing coals at home is fully maintained, and the household 
trade is fairly good for the season. Prices of all kinds of coal_are 
without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A SLIGHT reaction for the better has set in with steam coal 
prices, and at Cardiff, towards the end of the week, sales were 
effected for as much as 14s. 6d. per ton. This improvement has 
continued for all deliveries during March; and on ’Change, 
Cardiff, mid-week quotations for best were from 14s, 6d. to 14s. 9d., 
and in all likelihood these will be maintained, or even exceeded, 
up to the holidays, 

The improvement has not been confined to large steam only, but 
was shared by small; and though no change was made in house 
coal or No. 3 Rhondda, No. 2 was advanced a little, and continued, 
and house coals were very steady. Anthracite varieties remain 
much about the same, and at Swansea some excellent kinds were 
offered at the following figures, which are about as low as they 
have been for some time. It will be noticed that best large used 
for malting is now at exceptionally low rates. Anthracite, Swansea, 
f.o.b., cash 30 days, less 24 per cent., best malting large, 18s. to 
19s.; seconds, 16s.; big vein large coal, 13s. 6d.; red vein, 12s. 6d.; 
machine-made cobbles, 22s.; ditto nuts, 22s.; ditto rough peas, 
12s.; ditto fine peas, 1ls.; rubbly culm, 6s.; duff, 3s. 6d. There 
is a large output going on, but demand is slower than usual. 
Steam coals at Swansea are weak, and collieries by no means doing 
good work; best is selling at 14s.; seconds, 12s.; bunkers, 9s.; 
small, 7s.; bituminous coal is at 14s. 6d.; No. 2 Rhondda, 11s. 6d. 
to 12s, 

The latest quotations in the Cardiff district are as follows :— 
Best steam, 14s. 6d. to 14s, 9d.; seconds, 13s, 9d. to 14s.; drys, 
12s, to 13s.; best Monmouthshire, 12s. 9d. to 13s.; seconds, 
lls. 14d. to 11s. 3d.—a most unusual quotation ; best steam small, 
8s. to 8s. 3d.; seconds, 7s. 6d. to7s. 9d.; inferior sorts from 6s. 3d.; 
best house coal, 16s. to 16s. 6d.; seconds, 13s. 6d. to 14s. 6d.; No.3 
Rhondda, 14s. 6d.; brush, 12s. 6d. to 12s. 9d.; small, 9s. 3d. to 
9s. 6d.; No. 2 Rhondda, 10s, 9d. to 11s.; through, 9s. 3d. to 9s. 6d.; 
small, 6s. 

Patent fuel is at 12s. 9d. to 13s. Coke in fair demand as follows: 
Furnace, 18s, to 19s.; good foundry, 19s. to 2l1s.; special 
foundry, 23s. to 24s. Pitwood, 17s. to 17s. 3d., ex-ship. In 
patent fuel Cardiff, Newport, and Port Talbot, are well engaged, 
and Swansea last week slightly exceeded late exports, despatching 
a total of over 8000 tons, 

At the annual meeting of the Monmouthshire and South Wales 
Coalowners’ Association, held in Cardiff on Tuesday, Mr. Hardy, 
of North Navigation Collieries, was elected president, and Mr, 
Gray, Nixon’s Navigation, vice-president, for the ensuing year. 
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firing dispute, also a wages dispute and strike at Tre-Shenkin 
Aberkendig. 

The coal shipments for February, at the ports of South Wales 
and Monmouthshire, show a falling off compared with those of the 
preceding month of 40,296 tons. There is, however, some degree 
of satisfaction in the fact that when compared with those of 
February last year there is an increase of 191,162 tons. So far 
this year Wales has exported 4966 tons of iron and steel, 4540 tons 
of coke, and 75,951 tons of patent fuel. 

Tin-plate exports have been very encouraging, America in par- 
ticular showing a very marked increase. 

Port Talbot, which is now beginning to show substantial pro- 
gress, and is to be the site of various industries, has despatched 
this year 74,979 tons of coal, 1781 tons of coke, and 10,334 tons of 
patent fuel. Llanelly has despatched 42,000 tons of coal during 
the past two months. 

The iron and steel trades continue very active. Sleepers, rails, 
and bars are in strong evidence, and there has been no falling-off 
in receipt of pig iron from various quarters of ore from Elba, San- 
tander, Benisaf, and Bilbao; Ebbw Vale, Guest, Keen and Co., 
and Cyfarthfa, figuring for large cargoes, and both Newport and 
Swansea have been the ports of receipt for substantial consignments 
of billets and bars from Antwerp and Rotterdam. Supplies of 
rails to the Great Western Company have beencontinued. I note, 
too, that in the West there is a good make of steel going on. 
Briton Ferry is going in for a large furnace of the latest type. 
In the Swansea Valley some of the bar mills were never so busily 
worked, ‘Ternes are in strong demand, and the only works where 
there is some degree of disquietude are those of Duffryn, Morris- 
town, where 500 hands are employed, and some anxiety is felt as 
to the outcome at the end of this month. 

At Llanelly a good deal of satisfactory business is being done. 
The leading subject of interest in the district is the probable date 
of opening the harbour, about which the Harbour Commissioners 
are stated to be actively engaged. 

Buying foreign bar was stated on Change, Swansea, mid-week 
to have practica'ly stopped, though some purchases are yet to 
come in. 

During the week there has been some little fluctuation in the 

prices of pig iron. At the close of the week the difference in 
quotations was but slight. Closing iron and steel prices, Swansea, 
this week were as follows :—Sleepers are not entered ; but it was 
stated that the prices were advanced. Pig iron, Glasgow warrants, 
52s. 10d. to 53s. ld. cash; Middlesbrough No. 3, 46s. 6d. to 
46s. 74d.; other numbers in proportion. 
Hematite warrants, 58s. 9d. f.o.b. Cumberland, according to 
brand. Welsh hematite, 63s. at works. Welsh bars, £6 5s. to 
£6 7s. 6d.; angle at usual extras. Sheets, iron and steel, £8 5s. to 
£8 15s. Steel rails, heavy, £5 7s. 6d. to £5 10s.;_ light, £6 10s. to 
£7 10s.; Bessemer steel tin-plate bars, £5 2s, 6d, to £5 5s.; Siemens 
best, £5 5s. to £5 7s. 6d. 

Tin-plates: Bessemer steel coke, 14s. to 14s. 3d.; Siemens coke 
finish, 14s. 3d. to 14s. 6d.; ternes per double box, 28 by 20 C., 
26s., 27s., 28s., to 31s.; best charcoal, 15s. 6d. to 16s. 6d.; big sheets 
for galvanising, 6ft. by 3ft. by 30 g., per ton, £11 5s. to £11 15s.; 
finished black plate, £11 lds. to £11 17s. 6d. per ton; block tin, 
£116 to £111 10s.; spelter, £17 15s.; lead, £11 17s. 6d.; copper 
Chili bars, £54 to £53 15s.; iron ores, Tafna, 15s.; Rubio, 14s. ex- 
ship ; Cardiff and Newport figures are, Rubio, 14s, 3d.; Tafna, 15s. 
to lis. 6d.; Almeria, 14s. 6d. 

Make and export of tin-plates were very large last week, make 
81,674 boxes ; shipment, 88,161 boxes. Present stock, 112,564 
Russia, America, China, and Japan, are large buyers, and 
the outlook is very promising. 

The energetic movers at Swansea for harbour developments are 
much encouraged by the present state of trade, and the large increase 
under various heads. The total harbour trade last week showed an 
increase of 2000 tons. Rumours are again rife about new combina- 
tions, and important works in Monmouthshire are named as having 
been approached with a view to make the recently-formed amal- 
gamation still greater. Upon this head, as in connection with 
recent arrangements, I forbear noticing, except casually, until the 
official announcement is given. Current opinion is that the works 
left outside will have a small chance of success in rivalry, Ebbw 


| Vale, well-equipped and ably managed, may fairly be expected to 


hold its own, and is certainly a power not to be lightly considered. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


No really material change can be perceived in the condition of 
the iron and steel market, but the appearance, generally, is 
brighter than in previous months ; some firms report a satisfactory 
weight of new work coming forward, and a steady tone has been 
maintained in most trades. On foreign account a fairly good busi- 
ness was transacted upon the week, and prices were more paying 
in some instances. The purchases made for inland consumption 
have also been less limited than formerly, although they still leave 
much to be desired. Quotations for Silesia and for Posen have 
improved, bars standing on M. 132-50 to 135 p.t., and consumers 
willingly pay these slightly raised prices. Girders, too, have met 
with an advance of M 5 p.t., and there is altogether more life 
stirring in the girder trade ; the mills, as a rule, reporting them- 
selves well provided with work till the middle of May. Since the com- 
mencement of the present year the girder convention sold 200,000 t. 
A favourable turn is being noticed in the manufactured iron 
department, and there is likewise more activity shown in the 
hardware and tool trade. Cast tubes continue in particularly good 
request in Silesia ; the pipe mills are, almost without exception, in 
lively occupation, and existing stocks have gradually decreased. 
A rise in prices is for the present not likely to take place, as 
the South and West German mills are very sharp competitors in 
the tube trade, but there is much stiffness shown in quotations, 
and the firm tone of the past few weeks will be maintained for some 
time, the Silesian tube makers having a fair lot of fresh work in 
view. 

Demand is slow to improve on the German coal market, and so 
stocks remain heavy, and the syndicates are forced to limit their 
production. Only gas coal continues in lively request, while dry 
sorts are in exceedingly dull demand, and coal for coke-making is 
also very languid, though here and there pits have been able to 
sell fairly large lots to France and to Spain. To South Germany 
and to Holland deliveries have been, on the other hand, excep- 
tionally small. 

A pretty regular trade is done in all sorts of structural material 
on the Austro-Hungarian iron market; prices are much firmer 
than they were a short time ago, and here and there some specu- 
lative business has even been done. 

The coal trade in Austria-Hungary is fairly healthy, though 
quiet. ; 

A very steady tone has last week characterised the Belgian iron 
market ; the rolling mills firmly maintain their quotations, and 
have been able to secure enough work to keep up a fairly brisk 
activity for several weeks tocome. Also for pig iron a healthy 
demand was experienced, although not lin at less than 
50f. p.t., while for Charleroi forge pig the works do not go below 
55f. p.t. Luxemburg foundry pig costs about 58f. p.t. The prices 
_ plates are comparatively less firm than those for girders and 

ars. 

All sorts of coal are in fair request in Belgium ; even house coal 
has until now remained in good call; the approaching spring will, 
however, cause a marked abatement in the inquiry for the various 
sorts of house coal. Engine fuel is in tolerably good demand, and 
an alteration in price is not expected till the tenderings for the 
State railways have taken place. Those pits of the Ruhr district 
that do not Selous to the syndicate are very successful competitors 
in Belgium, selling their coal at cheaper rates than the inland 


Coedcae Collieries were reported stil on strike owing to a shot- | collieries, 


i 

Import in iron to Servia was, for January of present year. twel 
wagons bars and sectional iron from Austria-Hungary and four ditte 
from Germany ; two wagons plates from Austria- ungary and 
three ditto from Germany ; five wagons wire nails from Austria, 
Hungary, two ditto from Germany ; one wagon tin-plates fro : 
England ; one wagon steel from Austria-Hungary, and one ditto 
from Germany. 

Concerning the German foreign trade in January, 1902 th 
following figures have just been issued by the Imperial Statistic 
Office :—Import, in tons, at 1000 kilos., 2,966,956 t., against 
3,048,436 t. and 3,281,287 t. in the two preceding years, ‘An 
increase in import was noticeable in earths, ore, corn, groce 
wares, and drugs; also in colours and in wool; a decrease Was 
reported in the import of coal (— 154,367 t.), iron (26,001 t.), flax 
and hemp. Export in January of present year was 2,474,258 4,’ 
against 2,414,739 t. and 2,480,681 t. in January of the two pre. 
ceding years. Export in iron was considerably higher than jp 
previous years (+ 135,546 t.); also in groceries an increase in 
export could be noticed, whereas export in earths, ore, and coal 
shows a falling off—ore, 70,882 t.; coal, 45,545 t. : 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 27th, 

From the preparations being made by boat builders along the 
Lake and makers of ore-handling machinery, it is apparent a cop. 
siderable increase will be made in ore production. If all the new 
furnaces now under construction, and many of which will be ready 
for ore before July, are to be furnished there will necessarily be 4 
great increase of outputin the Lake region. One recent ore-hand. 
ling equipment ordered for the St. Clair Furnace Company, to cost 
500,000 dae. will consist of an electric car dumper capable of 
handling forty loads per hour, two bridge tramway plants, 200ft, 
of suspension ore bins to be operated by twelve motors, The 
pending expansion of blast frrnace capacity is indicative of g 
remarkable development in the industry. The Cramps launched 
last week a steamship—Kroonland—560ft. long, 66ft. wide, 42ft, 
deep, displacement 20,000 tons, oe 17 knots, for the Interna. 
tional Navigation Company, to ply between New York and Antwerp, 
It is reported here that the United States Steel Corporation has 
been looking after Swedish mines, but the matter has been denied 
in a sort of way. 

The inclement weather has obstructed business along the 
Atlantic coast. Shipping among the lighter craft has suffered 
severely, Many vessels ran into ports. Industries have been 
obstructed at various inland points, but in a few days all things 
wil! be running smoothly. High railroad authorities are giving out 
very optimistic reports concerning traffic for the coming year, 
Engine and car shops are strained to turn out locomotive power 
and rolling stock, and railway managers are quickly working up 
plans by which greater work can be gotten out of each engine and 
car. The reports from the steel mill managers here and further 
west confirm all that has been said relative to the urgency of 
demand for material. The capacity of the industry is oversold 
close into autumn, and a host of new enterprises are to be heard 
from during the next four months. The higher prices threatened 
may come like an avalanche and with similar effects. The fact is, 
steel prices are too high. Margins are extraordinary. They cannot 
and will not stay there. Something will happen to reduce the 
price of steel at least 25 per cent. The reactionary causes may 
come suddenly and violently or slowly, but they will come. Steel 
rails ought to be near l4dols. than 28dols., and so all along the 
line. Ore costs next to nothing, and the big industries control 
their own ore supply and coal supply, Just how this inevitable 
adjustment will come about none can tell, but come it will, as it 
ought to, 

New York, March 6th, 

The exports of copper for the past two months have been the 
largest on record since 1900, the aggregate shipments being 29,356 
tons, against 17,434 tons for same time last year. Most of these 
exports were of sales previously made. Speculative interests have 
withdrawn from the market. Narrow fluctuations will probably be 
made for a month or two, After April Ist heavy arrivals from old 
and new mines will naturally have a depressing effect on the 
market. Lake to-day is quoted 12} c. to 124¢. With reference 
to pig tin business is light, as all consumers are well supplied. 
There is a strong steady demand for pig lead at 4-10 to 4-1o. 

The steel market continues in a strained condition, owing to 
floods and storms, which have spread over a large section of the 
country. The far unsold condition keeps, and will keep, prices 
firm. Northern pig iron advanced 50c. per ton last week. 
Bar iron has been advanced 2-00 dols. per ton in the East. For 
quick shipments premiums are paid in all lines. Buyers have good 
cause to complain over delayed shipments ; but the railroads are 
making great promises. Fifty iron and steel plants are idle in and 
around Pittsburg, and70,000men are idle. Stocksorstores are short 
in supply. The loss to property in all iron sections will be heavy. 
Bessemer pig has again advanced, and contracts have been made 
at 17 dols. at furnace, for delivery after July 1st. The storms mean 
decreased production and deferred deliveries. Among consumers 
there is an urgency for material forstilllater delivery, because of the 
signs of an extraordinary demand, particularly from railroad and 
bridge builders. Texas oil companies are getting together with a 
view of delivering oil for fuel purposes at points as remote as 1000 
miles from the source of supply. This enterprise is receiving the 
consideration of financiers, who see in it an excellent field for 
profitable investment. The development of bituminous coalfields 
was never so rapid. The larger manufacturing combinations are 
each endeavouring to secure a separate source of fuel supply. 
This is leading to large purchases of coal land, to considerable spur 
building, and to much buying of mining equipment. Remarkable 
miniug developments are in progress on the Pacific Slope in gold, 
silver, lead, and copper properties, especially in Alaska, to which 
new lines of ships are being established to take care of the great 
traffic. 








THE NEWPORT HARBOUR COMMISSIONERS' 
WEEKLY TRADE REPORT. 


STEAM coal marketisunchanged, but small coal is firm. House coal 
fer shipment keeps quiet. Exports for week ending Sth inst.: 
Coal : Poonam, 66,810 tons ; coastwise, 15,488 tons. Imports for 
week ending 11th:—Iron ore, 12,368 tons ; pig iron, 2110 tons; 
copper pyrites, 1656 tons ; steel bars and billets, 3208 tons ; steel 
girders, 350 tons ; scrap, 48 tons ; deals, 2984 loads, and pitwood, 
1693 loads ; slates, 262 tons. 

Coal: Best steam, 12s, 6d. to 12s, 9d.; seconds, 11s, 9d. to 12s. ; 
house coal, best, 17s. ; dock screenings, 8s. 6d.; colliery small, 7s. 9d. 
to 8s. Pig iron: Scotch warrants, 53s. 2d.; hematite warrants, 
59s., f.0.b, Cumberland prompt ; Middlesbrough, No. 3, 46s. 104d. 
Iron ore: Rubio, 14s. 6d. to 14s. 9d.; Tafna, 15s, 6d. Steel: 
Rails, heavy sections, £5 7s. 6d. to £5 10s.; light ditto, £6 10s. to 
£7 10s. f.o.b. ; Bessemer steel tin-plate bars, £5 2s. 6d. to £5 5s.; 
Siemens steel tin-plate bars, £5 5s. to £5 7s. 6d., all delivered 
in the district, cash. Tin-plates: Bessemer steel coke, 14s. to 
14s, 3d.; Siemens, coke finish, 14s. 3d. to 14s. 6d. Pitwood: 
16s. 9d. to 17s., ex ship. London Exchange telegrams: Copper, 
£54 5s.; Straits tin, £116. Freights steady. 








Tue Liverpool Corporation Tramways Department. 
has purchased a steam wagon specially arranged with an inspection 





tower for repairing trolley wires, 
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LAUNCHES AND TRIAL TRIPS. 





MANCHESTER ENGINEER, spar-deck steamer ; 
built by, Northumberland Shipbuilding Company, 
Limited ; to the order of, Manchester Liners, 
Limited ; dimensions, 373ft., 48ft., by 30ft. 10in. ; 
to carry, 7000 tons deadweight ; engines, triple- 
expansion, 25in., 4lin., and 69in., ; by 48in., 
yressure 180 Ib.; constructed by, Richardsons, 

Vestgarth and Co., Limited. 

COLUMBIA, twin-screw steamer; built by, David 

nd Wm. Henderson and Co., Limited, Partick ; 
to the order of, The Anchor Line, Limited, Glas- 
gow; dimensions, 500ft., 56ft., by 33ft. 6in.; to 
carry, passengers and cargo; engines, triple- 
expansion, 31}in., 5lhin., 85in., by 54in., pressure 
180 lb.; this will be the largest and most powerful 
steamer sailing regularly from the Clyde ; launch, 
February 22nd. 

SonNECK ; built by, Wigham Richardson and 
Co., Limited ; to the order of, The Deutsche 
Dampfschifffahrts Gesellschaft ‘‘ Harsa,” of 
Bremen; dimensions, 235ft. by 33ft. 6in. in 
breadth ; engines, constructed by the builders ; 
launch, February 25th. 

BURGEMEESTER 8’ JACOB ; built by, Ropner and 
Son; to the order of, The Scheepvaart Maat- 
schappij “‘ Neptunus,” of Rotterdam ; dimensions, 
336ft., 48ft., 24ft. 3in.; to carry, 5200 tons on 
Lloyd’s summer freeboard ; engines, triple-expan- 
sion, pressure 160 Ib.; constructed by, Richard- 
sons, Westgarth and Co., Limited ; trial trip, 
February 20th. 

GoDOLLO, steamer ; built by, Wigham Richard- 
son and Co., Limited; to the order of, The 
Ungaro Croata Steam Navigation Company ; 
dimensions, 225ft. by 29ft. beam ; to carry, sixty 
first and thirty second-class passengers ; engines, 
four-crank | at ao. gaa on the Yarrow, 
Schlick, and Tweedy system ; constructed by, the 
builders of vessel. 








CATALOGUES, 





Pods Limirep, Shacklewell-lane, London, N.E. 

Sheet of coloured designs of coronation illumina- 
tions. 

Cc. W. Hunt Company.—Pamphlet containing 
a brief description of the coal-handling machinery 
manufactured by this company. 

J.P. Hatt anb Co., Blackriding Ironworks, 
Werneth, Oldham,—1902 price list of multipolar 
ventilated enclosed shunt-wound motors for con- 
tinuous running. 

British THOMSON-HovustTon Company, Limited. 
—Pamphlet No. 120, superseding No. 79, and 
devoted to astatic instruments for continuous- 
current switchboards. 

WE have received a wall calendar for 1902 from 
Mr. E, Arnold Pochin, of Croft-street, Pendleton, 
Manchester, on which are given some useful data 
with regard to toothed gearing. 

GENERAL ELEcTRIC Company, 1900, Limited, 
Queen Victoria-street, London.—Pamphlet of 
electrical illuminations for the coronation ; also P 
section of catalogue of multipolar dynamos and 
motors, 

NAYLER AND Co., Hereford. Illustrated 
catalogue and — list of fixed and portable oil 
engines.—Readers of this paper have already been 
acquainted with the special features of these 
engines. 

ERNEST Scott AND Movunrtalin, Limited, 
Newcastle-on-Tyne.—Leaflet containing an illus- 
trated description of an electrical transmission of 
power plant constructed for the Normanby Iron- 
works Company, Limited, Middlesbrough. 

BouRNE DRYING AND VENTILATING COMPANY, 
Limited, 19 and 21, Queen Victoria-street, London. 
Catalogue of hot-air drying and heating 
apparatus.—The contents include a clear descrip- 
tion of the Bourne system of working and some 
well executed engravings. 


DEWRANCE AND Co., 165, Gt. Dover-street, 
London.—Catalogue of steam fittings, including 
asbestos-packed automatic water gauges, indurated 
asbestos-packed cocks, valves with renewable 
seats, pressure gauges, sight-feed lubricators, and 
bearing metals. This is a substantially-bound 
volume, excellently illustrated and printed. 


INTERNATIONAL ELECTRICAL ENGINEERING COM- 
PANY, Clun House, Surrey-street, Strand, London. 
Set of illustrated price lists of dynamos, motors, 
alternators, transformers, switches, controllers, 
&c,—Efficiencies and power factors are given and 
the motors are rated for both continuous and 
intermittent running, whilst all machine acces- 
sories are priced separately. The continuous- 
current motors are listed up to 475 horse-power, 
dynamos and alternators to 300 kilowatts, and 
polyphase motors to 210 horse-power. A separate 
seven-page price list gives particulars of the new 
patent starting switches which the company are 
placing on the market. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 

WE are informed that Mr. H. Basil Crossley, 
from engineer’s office, Harrow-on-the-Hill Urban 
Council, has beenappointed surveyor and inspector 
of nuisances for the borough of Tenby. 

Mr. EpwarD BAYLIES THORNHILL, C.E., has 
been appointed chief civil engineer to the London 
and North-Western Railway Company, in the 
room of the late Mr. F. Stevenson, C.E. 

Proresson HENRY ROBINSON intimates that, 
owing to the expiration of the lease of his cham- 
bers at 13, Victoria-street, he has removed to 
Parliament Mansions, Victoria-street, West- 
minster S.W. 

WE are informed that Mr, Oswald Dewey, chief 
of the Notting Hill Electric — oe Company’s 
meter- testing department, who formerly had 
charge of a similar department for the Manches- 
ter Corporation, has accepted an important post 
in the meter department of Ferranti Limited, 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
§@ When inventions have been ‘‘ communicated” the 


name and address of the communicating party are 
printed in italics. 





27th February, 1902. 

4964. Gas Propucers, F. W. Ratcliff, J. H. Pearson, 
W. Morris, and H. B. Toy, Birmingham. 

4965. AuTomaTic Motor, J. Reynolds, Plymouth. 

4966. TIME-RECORDING Apparatus, T. H. Roberts, 
Liverpool, 

4967. ELastic Tings for WuEExs, H. Pace, London. 

4068. TeLescopic CanpLeE Lamp, G. H. Jones, 
Retford. 

4969, Utixisinc Water Power in a Main, J. Worthing- 
ton, Blackpool. 

4970, REPAIRING INDIA-RUBBER TirEs, R. J. Newberry, 
London. 

4971, Beit Fastener, J. Kerr, London. 

4972. Nut-Lock, P. R. J. Willis.—(W. B. Everett and J. 
B. Harris, United States.) 

4973, EXTERNAL Lips, D. Rushworth, Chesterfield. 

4974. INCANDESCENT Gas Lamps, E. T. Whitelow, Man- 
chester. 

4975. Formine a WELT on Srockines, M. Bergmann, 
Manchester. 

4976. Apparatus for Hxatinc Water, H. Firth, 
London. 

4977. CLoTH 
London. 

4978. Constructinc Guarps for Trams, F. Hannard, 
London. 

4979. Water Waste Preventers, H. 
Sheffield. 

4980. Wacon Brakgs, T. Hulme and A. Berry, 
Sheffield. 

4981. NEEDLE for BaLinc Presszs, C. and W. Stephen- 
son, London. 

4982. TaBLe Game, F. Haynes, London. 

4983. Rartway Wixpow Ho .per, B. 
London. 

4984. Wrappine Macuinygs, J. T. Pedersen, London. 

4985. Harts, B. Pordes and C. Kuss, London. 

4986. ApDJUsTMENT for Raisinc Boxes, A. W. Fisher, 
London. 

4987, Games, C. J. Parry, London. 

4988, Disrrisutinc Cooxep Foop, L. E. Cowey, 


Pressinc Macuiyges, W. Laycock, 


Brookfield, 


Garnham, 


London. 

4989. Device for Scarinc Birps, B, E. Rowland, 
London. 

4990. FuEL Economiser, A. R. Doble, London. 

4991. SNap-HOOK, F. J. Briggs, London. 

4902. ReversiBLe CaseMENT, J. E. Williams, London. 

4993. ApPaRATUs for WASHING PLaTes, L. E. Cowey, 
London. 

4994. CoLLAPsIBLE TuBEs, O. Mussinan, London. 

4995, TABLE Game, 8. 8. Bromhead and H. Fairbrother, 
London. 

4996. Putt and Puss Lock, J. and M. H. White, 
London. 

4907, Apparatus for Storinc Piates, L. E. Cowey, 
London. 

» CLINICAL 

ndon. 

4909. Execrric Ionitinc Pivues, F. H. Hadfield, 
London. 

5000. Printinc Macuiygs, W. H. Lock, F. J. Wich, and 
G. L. Hoyt, London. 

5001. Srorinc Apparatus for Gas, C. W. Gould, Bir- 
mingham. 

5002, CONTROLLING ENGINE VALVES, A. E. L. Rossignol, 
London. 

5003. WATER-TUBE Bo1Lers, D. Roberts, London. 

5004. Instrument for Learuer, R. Schwarzwald, 
London. 

5005. Button SecurinG INsTRUMENT, R. Schwarzwald, 
London. 

5006. Lace Macutne Apparatus, E. Jardine and H. 
Lambert, London. 

5007. Grinpine MILLs, W. J. Robinson and H. Higgins, 
London. 

5008. Device for Hoipine 
London. 

5009. Pneumatic Tires for Motor Cars, M. Ring, 
London. 

5010, E.ecrric Meters, A. Blanchet, London. 

5011. Macning ELement for Motors, C. O. Duetsch- 
mann, London. 

5012. Manuracturninc Arr Tuses, M. D. Rucker, 
London. 

5013. Harrows, W. Matouch, London. 

5014. MAaNuFACTURE of Fase Bgarps, J. Russ, 





THERMOMETERS, G. A. Simmons, 


Hats, &c., M. Ring, 


London. 

5015. Borttne and DistiLLinc Apparatvs, H. Untiedt, 
London. 

5016. Vatves for Pneumatic TIREs, 
London. 

5017. Cycixs, T. C. and W. H. Johnson, London. 

5018. Exectric Batreries, J. Mackenzie.—(La 
Société Anonyme lU'Eclairage Electrique sans Moteur, 
Belgium.) 

5019, PROPELLING Apparatus for Boats, T. B. Heathorn, 
London. 

5020.. FLyinc Macurngs, A. Delprat, London. 

502). ATTACHING TrrEs to WHEELS, T. H. Wood and J. 
W. Hutchinson, London. 

5022. Mortar Apparatus, H. J. Haddan.—(Société H. 
Croizier and Co., France.) 

5023. Motor Carriaces, G. C. Marks.—({IW. S. Rogers, 
United States.) 

5024. CHANGEABLE SPEED GEARING, V. V. Torbensen, 
London. 

5025. Motors, V. V. Torbensen, London. 


F. Clément, 


5026. Frepinc Apparatus for BorLzrs, T. J. Codd, 
London. 

5027. Automatic FrEepinc Devices, L. M. Hills, 
London. 


5028. UMBRELLA FuRNITUCRE, 8S. J. Evans, London, 

5029, Locomotive Botxers, 8. Stoianoff, London. 

5030. Booik Truck for Raitway Srocx, C. Hansel, 
London. 

5031. Pneumatic Hammers, J. P. O’Donnell.—(H. J. 
Kinman, United States.) 

5032. Rartway SIGNALLING, J. P. O'Donnell and E. C. 
Irving, London. 


2th February, 1902. 


5033. Lxcusator, G. Whyte, Elgin. 

5034. Tin-can Opener, E. Lambert and W. Miller, 
Portsmouth. 

5035. Lirts, J. C. Dean and G.S. Johnson, Kingston- 
on-Thames. 

5036. THILL-couPLING, M. 

ames, 

5037. DETACHABLE TRACKLESS Biinp Ro.ugr, C. 
Stocker, Jersey. 

5038. VacctnaTION Pap and SHIELD, H. 
London. 

5039. Werrt-PILE Cutrinc Macuings, O. Drey, Man- 
chester. 

5040. ComBinaTion Suirt, T. Helbing, Birmingham. 

5041. Utinity of the Hanpsaw, W. Myatt, Longton. 

5042. Nets for Taste Tennis, H. E. Cohen, Bir- 
mingham. 

5043. TrottgeY Frame for Exrectric Tramcars, W. 
Hunt, Stockton-on-Tees, 

5044. PREVENTING the FRAUDULENT REFILLING of 
Borttes, J. C. Dé Voy, Dublin. 

5045. Stop-MoTION Mrcuanism, W. Henderson and J. 
Dallas, Dundee. 

5046. Construction of Fiaqs, A. D. Smith and M. 
Helliweli, Bradford. 

5047. SIGNALLING at Sza, E. P. Babtie.—(J. Fuir- 
weather, India.) 

5048. Winping Macuines for Yarn, J. McCoard, 

lasgow. 


E. Covey, Kingston-on- 


Francis, 





5049. Tar and Connection for Liquips, J. Holt and J. 
Griffin, London. 
5050. BotrLes for AzRATED Waters, W. Jones, Liver- 


pool. 

5051. Device for Learnina Pina-Pona, C. E. Corbitt, 
Chorley, Lancs. 

5052. Gas Rerorts, A. and E. Holt, Rochdale. 

5053. Gas-PRoDUCING P ant, H. G. Hills, Manchester. 

5054. Capstans for Warsuips, A. Kelly, C. D. B 
Hansen, and J. Kay, Glasgow. 

5055. Macuines for SrircuHinc Pampuuets, W. H. 
— and W. H. Dorman and Co., Limited, Staf- 
ora, 

5056. Tire Fapric for Preumatic Tires, J. Purdy, 
Wallasey Village, Cheshire. 

5057. TELEPHONE TRANSMITTERS, H. Oppenheimer.— 
(Actiengesellschaft Mix und Genest, Geriuvany.) 

5058, Jupico, A. Lewis, Cardiff. 

5059. Lusricators, G. Fisher and V. Krosli, Man- 
chester. 

5060. MecHANICAL Musica Instruments, P. Varetto, 
Manchester. 

5061. OuTsipgE Szats for Venicies, J. Collinge, Man- 
chester. 

5062. Apparatus for Boor Biackine, G. H. Kirby and 
J. Rust, Jarrow-on-Tyne. 

5063. CooLtinc Hyprocarson Vapours, J. Murrie, 
Glasgow. 

5064. StgeRinG Gear, A. Kelly and C. D. B. Hansen, 
Glasgow. 

5065, OVERHEAD ELEcTRIC TROLLEY WIRgs, J. P. Cribb, 
Portsmout 

5066, Fotpinc Hovsgs, W. H. Forsyth, Bristol. 

— rs Meruop of SeaLinc Borties, G. Donaldson, 
Leeds. 

5068. Macuines for Moutpine Doves, J. E. and C. E. 
Pointon, London. 

5069. PHorocrapuic Cameras, A. C. Smith, London. 

5070. Enemas, M. D. Armstrong, London. 

5071. ComBinep ARM-REST, J. Everett, London. 

5072. Hanpies for Botrizs, C. E. Challis, London. 

5073. Sarety Vatves, C. E. Challis, London. 

5074. ComBINED BurcLtaR ALARM, M. F. Jones, 
London. 

5075. SHretD for Fryinc-pans, M. J. Wheeler, Bourne- 
mouth. 

5076. APPLIANCE for Pick1nG up TABLE TENNIS BALLs, 
H. Gale, London. 

5077. Dinner Piates, C. M. Harris and A. 8. Kent, 
London. 

5078. MANUFACTURE of Mosaic FLoorciots, E. Batten, 
London. 

5079. Scissors, G. Paley, London. 

5080. CycLe Brakes, W. Rushton, Burnley. 

5081. Setvace Motions of Looms, T. Slinger and A. 
Normanton, Burnley. 

5082. ARTIFICIAL SprnninG FisHrno-balt, J. H. Lee, 
London. 

5083. Lypicator for ELecrRiIcAL Suppty, T. W. Graves, 
London. 

5084. INCANDESCENT Lamp for Usz with Liquip FUEL, 
A. Meenen, London. 

5085. CasTiInc Metat Osvects, G. 
Cobianchi, Italy.) 

5086. Apparatus for Lirtinc Water, G. Fischer, 
London. 

5087. TELPHERAGE Rope CuIps, J. W. Draper, London. 

5088. Manuracture of Lincrusta, F. Walton, London. 

5089. CARRIAGE or BicycLe WHEELs, H. 8. Halford, 
London. 

5090. MupcuarD for WuHeEELs of VEHICLEs, J. Heim- 
bach, London. 

5091. Burners for Liqguip Hyprocarzoy, W. Tham, 
London. 

5092. Suspstances for Improvinc the Harr, W. P. 
Thompson.—({C. D. Wunderlich, Germany.) 

5093. Horse Rue, A. O. H. Kluth, London. 

5094. Batuinc Drawers, E. W. F. Edwards, London. 


Harrison. — (J. 


London. 

5096. Sash Winvow Frames, R. A. Hendry, London. 

5097. Tennis Racquets, H. L. Doherty, London. 

5098. CaBinets, W. Griffiths, Birmingham. 

5099. Bats for Prnc-Pone, F. Mousley, Birmingham. 

5100. Copyinc Writinecs, T. 8S. Jones and W. C. 
Carter, London. 

5101. Prevention of AccipENTs when PLACING MAN- 
HOLE Covers in PosrTi1on, Callenders Cable and Con- 
struction Company, Limited, and T. Petersen, 
London. 

5102. MANHOLEs and their Covers, Callenders Cable 
and Construction Company, Limited, and J. C, A. 
Ward, London. 

5103. ConnecTinG the ARMouR of Exectric CaBLEs to 
JuNcTION-BOXES, Callenders Cable and Construction 
Company, Limited, and J. C. A. Ward, London. 

5104. ELectrric Arc, La Société G. et P. de Mestral, 

mdon. 

5105. BREwiInG with UnMALTED Graln, J. Knox, R. 
R. Ranger, and G. Thornley, London. 

5106. VALVE Gear of Steam Enorngs, J. Y. Johnson.— 
(The Société Anonyme des Etablissements Weyher et 
Richemond, France.) 

5107. Stanps for Matcu-Boxgs, J. Stére, London. 

5108. SoLuTion for INTENSIFYING PHOTOGRAPHIC NEGA- 
tivgs, F. 8. Ogilvie.—(C. A. Oyilvie, New Zealand.) 

5109. Lerrer Carns, J. Huntley, London. 

5110. GaAsS-DENSIFYING AppaRaTus, V. Schwaninger, 

mdon. 

5111. Matcu-Boxes, E. Rogers, London. 

5112. CLEANER for Topacco-cuTTInc Macuiyss, F. 
Lloyd, London. 

5113. WHEEL Ax es for Roap VeHIcLEs, J. Shepherd, 
London. 

5114. SPEED-TRANSFORMING MECHANISM, O. Marth, 

ndon. 

5115. Toots for Maxine Hoxes in Watts, T. M. 
Schmitt, London. 

5116. Avromatic Stop VaLvgs, J. Coxon and J. Coxon, 
sen., London. 

5117. AppLyina Bronzinc Powpers to Paper, A. F. 
Dunn, London. 

5118. MaTerRiAL for ELEcTRICAL INSULATING PURPOSES, 
J. G. Maardt, London. 

5119. Furnace Gratss, L. Charlet, London. 

5120. Gas and Ow Ewnorngs, A. G. Melhuish, London. 

5121. PortasLe Or Enorngs, A. G. Melhuish, London. 

5122. CARDBOARD and Paper for Boxss, C. Courmont, 
London. 

5123. INCANDESCENT BURNER and MANTLE, A. Abraham, 
London. 

5124, Apparatus for Kitiine Anrmats, P. Hoffmann, 
London. 

5125, SIGNALLING Apparatus, H. A. Cutmore, London. 
5126. Wire Netrinc Macuing, F. A. Wilmott, C. W. 
Cobon, and C, A. Knowelden, London. 
5127. Erraer-sipe Brakes for Wacons, V. 

London. 

5128. PorTABLE DisINFECTING Apparatus, J.C. Thresh, 
London. 

5120. ELectric Commutators, W. Loewen, London. 

5130. Divipina Ratran, J. W. Mackenzie. —(Th« 
Larsson Whip Company, United States.) 

5131. AcTuaTING SEMAPHORE SIGNALS, W. 
London. 

5132. AvromaTic SurcicaL Apparatus, J. Reynolds, 
Plymouth, 


I, Feeny, 


Smith, 


lst March, 1902. 


5133. Dippep-cork and Stamp, W. H. Rushton, Hands- 
worth, Staffs. 

5134. ELECTRO-DEPOSITION of METALS, 8S. Cowper-Coles 
and Co., Limited, and 8. Cowper-Coles, London. 

5135. Device for TRANSMITTING Power, J. Wakefield, 
Nottingham. 

5136. ILLUMINATING ApraRatvs, T. J. Denny, London. 

5137. TABLE Gameg, T. Cronan, London. 

5138. Seatina the Corks of Botries, A. Broadbent, 
Birmingham. 

5139. TramcaR Seats, R. Clegg and P. Murray, 
Manchester. 

5140, Gass Tires, C. H. Thompson and The Crystal- 
line Company, Limited, Manchester. 





5141, Spinnine Muss, H.S8. Golland and J. D. Whyte, 
anchester,. 

5142, Srreet SweereR and Warerer, J. Bolton, 
Liverpool. 

5143. Rotary Morors, A. Oates, Bradford. 

5144. MULTIPLE- PoRTED VaLves, W. R. 
Dundee. 

5145. PNguMatic Tires, J. Herbert, Nottingham. 

F. 


Lindsay, 


5146. Execrric IGNiTion APPARATUS, J. Gill, 
Liverpool. 

5147. ELecrric Trotitey Co._iectrors, E. W. Wynne, 
Liverpoo! 

5148. T1z SuspenperR, H. Hook, Bournemouth. 

5149. DistRipuTina Disinrectants, B. E. Parkes, 
London. 

5150. Uritisinc Waste Furnace Heat, R. Brown, 
Glasgow. 

5151. Cover for BorL—eR Manuotes, A. Wright, 
Derby. 


5152. Macuine for Compinc Fipres, A. Priestley, 
Halifax. 

5153. Sarery Device for Grinpstones, A. Sutton, 
Halifax. 

5154. Locks for Miners’ Sarety Lamps, H. Davies, 
Bristol. 

5155. Furnace for Burnine Reruss, H. Heenan, Man- 
chester. 3 

5156. Furnace for Burnine Rerusz, H. Heenan and 
H. N. Leask, Manchester. 

5157. Peet-curtinc Macuine, J. and W. Morton, 
Wishaw, Scotland. 

5158. Sgatinc Pots, C. H. 
Cheshire. 

5159. Macuine for Fitiinc Bort es, T. 
Barnsley. 

5160. Banp Sawinc Macuings, C. H. Clifton, Juhn- 
stone, N.B. 

5161. BurcLar Traps, M. Elmer, Glasgow. 

5162. Hooxs, M. G. Roeder, Glasgow. 

5163. Bow-ractnc Oars, R. B. Hanson and J. H. 
Diehl, Glasgow. 

5164. FLoor-POLIsSHING Process, J. Rottkamp and 
Handlung und Fabrikation Technischer Neuheiten 
fiir Sport und Andere Zwecke “Turf” M.B.H., 
Glasgow. 

5165. Tite Setrine, J. H. Munro ani J. M. van Orden, 
London. 

5166. TABLE Tennis Net and Tape, P. Lankestcr, 
Tunbridge Wells. 

5167. Cure for Rueumatism and Govt, §. 8. Parker, 
London. 

5168. TURNING and Stegrine Gear, R. T. D. Brougham, 
London. 

5169. ImrTaTion TILE, W. Tempest, Shipley. 

5170. Fastenincs for Lxecaincs, H. C. Chambers, 
London. 

5171. Print and Pirate WasHeEr, R. M. Waterhouse, 
London. 

5172. LupricaTING VEHICLE BEaRINGs, J. Abbott, 
London. 

5173. DomEstic APPLIANCE, J. G. Wilmot, London. 

5174. ACETYLENE Lamps, H. Lucas, London. 

5175. Cork, R. H. Death, London. 

. Pumps, J. Hoyle, Brighouse, Yorks. 

5177. ELectric CURRENT CoLLectors, H. W. C. Cox, 
London. 


Sunderiand, Hoylake, 


N. Cretney, 





5178. Domestic Frrepiaces or Grates, E. Aspinall, 
London. 

5179. Cuimneys for Lamps, S. and W. Brookes, 
London. 


5180. OpgRaTING the Points of Tramways, J. Lomax, 
London. 

5181. Boots, J. E. M. Cooke, Birmingham. 

5182. Rope Havutace Cuips, R. Wilkinson, London. 

5183. TRamcaR Fenper, A. S. Barnard and J. Wilkin- 
son, London. 

5184. Fotprnc Tents, F. Bahrmann, Manchester. 

5185. Pirz Tempers, W. 8. Cole, London. 

5186. Curr Lixx, H. Simpson, London. 

5187. ReEcovERING By-propucts from Coxg, C. Still, 
London. 

5188. GENERATORS for ACETYLENE Gas, The Acme Sun- 
light Gas Syndicate, Limited, and H. Baumgarten, 
London. 

5189. DrinkinG VessELts, W. Hawkesford and W. H. 
Burgum, London. 

5190. ELecrric Switcues, A. Vandam and T. H. Marsh, 
London. 

5191. Desks, J. 8. Flint, H. C. Key, and E. E. Mason, 
London. 

5192. Corset, J. S. Stanyon, London. 

5193. Furnace CHARGING and DisTRipuTisGc ApP- 
PARATUS, H. 8S. Beckly, T. Atherton, and E. Massey, 
Liverpool. 

5194, AcruaTinc GEAR for Rotary Tippiers, H. 8. 
Bleckly, T. Atherton, and E. Massey, Liverpool. 

5195. Friction Ciutcues, H. 8. Bleckly, T. Atherton, 
and E. Massey, Liverpool. . 

5196. VaccinaTIon SurEtps, A. Pettit, Liverpool. 











5197. ExtincuisHinc Fires, W. P. Thompson.— 
. Switzerland.) 
5198. Pyevumatic MassaGe Device, A. Rosenberg, 
London. 
5199. SecuRING Paper to Boarps, W. H. Turner, 
London. 


5200. Locomotives for Rack Rattways, F. A. Pass- 
more.—(R. Abt, Switzerland.) 

5201. IncanpEscent Gas Lamps, C. 
London. 

5202. WATER-TUBE BoiLErs, J. Cowan, London. 

5203. Loom Suurrte Gvarps, W. Birkett and J. 8. 
Wignall, Burnley. 

5204. Toots for Makinc Pipg Movu.ps, F. Burgers, 
London. 

5205. Deronator, C. Holmstrém and G. A. Kohler, 
London. 

5206. TRAVELLING Rockinc Horses, C. 
London. 

5207. INTERNAL ComBusTION Enorygs, H. J. Cairns, 
London. 

5208. Macuines for Putverisinc, D. 8. S. Steuart, 
London. 

5209. SepaRATOR for Maonetic Org, F. J. King, 
London. 

5210. Hypravutic MacuIne Va.tves, W. H. Derbyshire, 
London. 

5211. Drain Pipes, B. Lawton and The Albion Clay 
Company, Limited, London. 

5212. Apparatus for Ratstnc LiQvups, 
London. 

5213. Cuatrs, 8. F. Daly, London. 

5214. Macurines for CvurTTinG 
London. 

5215. Metuop of Motor Traction, G. W. D. Scott, 
London. 

5216. SantraRy Se1toon APPLIANCE, J. R. 
London. 

5217. Avromatic TasLE CLamp for SupportinG Nets 
Usep in TABLE Tennis, P. Umney and J. R. Johnson, 
London. 

5218. SicuTinc Guys, H. Grubb, A. T. Dawson, and G. 
T. Buckham, London. 

5219. PorTaBLE BuILDING MaTERIALs, M. E. Brandt, 
London. 

5220. CIGARETTE Macuine Devicr, E. 
Dresden, Germany. 

5221. INTENSIFYING ApPaRaATus for Gas LiIcHTING,. W. 
G. Potter, London. 

5222. APPARATUS for Wasuine Pates, J. Weinbcrg, 
London. 


Scott-Snell 


H. Graham, 


A. Scholl, 


Coat, W. Durant, 


Johnson, 


Hiilsmann, 
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5223. VeNETIAN Biinp AbvusTER, G. F. Skelton, 
London. 
5224. - CLUTCHES 
London. 
5225. Rovine and Siuppinc Frames, T. Barbour, 


for VeHictes, R. A. Cordner, 


ifax. 
5226. Hottow Heaps for Soirp Borine, J. B. Wood, 
London. 
5227, Brusues, J. Butler, Manchester. 
5228. Dynamos, J. Atkinson, Benavie 
Cheshire. 


Marple, 
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CoIN-FREED AppaRaTus, The Sweetmeat Auto- 

natic Delivery Company, Limited, and A. C. Savage, 
Manchester. 

5230. ATTRACTING TRADESMEN’s ATTENTION, F. Fuller, 
London. 

es Seattne Corks of Borr.es, J. Whittaker, Man- 

shester. 

2. Encrves, J. L. Rushton, Manchester. 

33. PERFECTING WIND INstTRUMENTs, T. C. Edwards, 

London. 

234. Heating Kertves, J. W. Atkins, Birmingham. 

BaLl-HOLDING APPARATUS, Atkinson, 
London. 

5236. Tank for Ort Enorygs, E. de V. du Boulay, Ryde, 

Isle of Wight. 

237. Heatine Stovss, G. H. Tranfield, Stantonbury, 

Buckinghamshire. 

38. Distnrectants, T. Unsworth and J. P. Miller, 

Liverpool. 

5239. Partern Carbs, G. G. Walker, Bradford. 
























0235. 
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5240. PorraBLe TaBuE, T. M. 8S. Bloxam, St. Luke's, 
Southport. 

5241. Reverstnc the Motion of Enarnes, G. Ferri, 
Birkenhead. 





LASSWARES, R. Zsigmondy, Jena, Germany. 
5243. Borree- FILLING Apparatus, J. W. Flower, 
London. 
5244. BepsTeaps, A. C. Mather, Bowling, Dumbarton- 
shire. 
5215, ENCLOSED 
London. 
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Arc Lamp 


v2 
zocds, 

52:7. FLExXIBLe VERTEBRATE ANIMALS, C. D. Head, 
Dublin. 

5248. AXLE-BoxEs, E. J. Wood, Birmingham. 

5249. Sream and Hyprav tic Jornts, A. J. Goldthorp, 
London. 





London. 
5 23, T. Schuh, London. 
. Stups, G. L. Hogan, London. 
s, W. Pearce, London. 
Bailey and J. von Lengerke, 









5253. AG 

5254. CARTRIDGES, 
London. 

5255. RerarninG Devices for Paper Macuings, A. D. 
Klaber, London. 

5256. CiorHes Pras, G. W. Bailey and W. Howard, 
London. 

5257. Hyprav cic Pressss, W. Wallis and G. Longden, 
London. 

5258. Bep Furniture, D. McDonnell, London. 

99% PorTABLE Jornts for Buitprxes, C. Clarke, 

London. 

5260. Oxycen Gas for VenTILaTING, W. T. Stainton, 
London. 

5261. REvBRSING GEAR for Launcugs, E. D. Billing, 

London. 

. STeaM GENERATORS, C. Stick, London. 

2 PorTaBLE Evectric Licut, J. E. 
London. 

5254. PRODUCING 

mdon. 

HoRSE-aCTION DEVELOPERS, G. E. Gibson, Sedge- 

field, Co. Durham. 

Apparatus for SecuR1NG CaRRIAGE Doors, J. 
Cheetham, London. 
5267. WEATHER CASING 
Surrey. : 
5268. Rucers, W. R. Ward, London. 


1. 


















Doughty, 


) 


Motion, J. Patient and W. Arkill, 





a 
66. 





Brick, F. Russell, Redhill, 





526%. TaBLe TENNIS Stanparps, 8. P. and O. Lehmann, | 


London. 

5270. MoTOR-DRIVEN VEHICLES, E. C. F., E. C. F., jun., 
M. L., and E. A. Otto, Honour Oak, Surrey. 

5271. Treap for PNeumatic Tires, C. T. Manvell, 
London. 

5272. Bicycie Stanps, H. Hodges, London. 








273. Game, J. T. Garratt, London. 

274. Meraop of Drivinc Cycies, H. L. Meadows, 
London. 

5275. Construction of Toys, L. Ornstein.—({ W. Scheab 
and Co., France.) 

5276. Water-Tuse Borer for Sea, C. H. Knudsen, 
London. 

5277. Process for Repucine Ixpico, O. Imray.—{Farb- 

rke vormuls Meister, Lucius, and Briining, Germany.) 

5278. Rartway Covp.ines, J. Lena, R. H. Whitelegg, 
and F, N. Baker, London. 

527%. Boot-FINISHING Macuines, H. G. Waghorn, 
London. 

5230. Motive Fiurp Encine Generator, T. Coppin, 

- London. 

5281. Pristinc MacHInE, W. P. 
Sociité BE. Lambert et Cie., France.) 

5282. SasH Fastener for Winpows, F. G. Cutland, 
London. 

5283. Packine Boxgs, C. Thiébaut, London. 

284. TRamMwWay WHEELS, E. Evans, London. 

285. Punxaus, H. H. Young, London. 

286. Horsesuogs, F. T. Giles, London. 








Thompson.—(La 








5287. PRopetters for Boats, W. J. Gordon, 
London. 
5288. CENTRIFUGAL TaILiIncs ELevator, W. Peck, 
London. 


5239. Motor Cars and CarriaceEs, E. H. Hodgkinson. 
London. 
5290. Me-raLiic Corts for Macygts, R. E. B. Crompton, 


London. 
5291. InrLatinc Vatve for Tires, J. Pollock, 
London. 
5292. Exvectric Icnitinc Devices, R. Feilendorf, 


London. 

5293, MANUFACTURE Of a MENTHOL DerRIvaATIVE, K. A. 

. Lingner, London. 

5294. ELecrric Rammer for Founprigs, D. A. Caspar, 
London. 

5295, Spark Carcuer for Locomotives, O. H. Heyden- 
nann, London. 

525, METER-CHECKING Device, R. Chauvin and R. 
Arnoux, London. 

5297. Gas Meters, V. Meerts, London. 

— for WickErwork, A. Pohorzeleck, 
zondon, 








5299. _Macuines for Baskets, A. Pohorzeleck, 
London 
5300. Cuarr for Carryinc InvaLips, W. Hume, 


London. 

5301. Evectricat Lusricant, A. J. Boult.—(C. Ulbrich, 
Germany, and G. Pommerhanz, Austria.) 

5302. MANUFACTURE of DECORATIVE ARTICLES, F. Ball- 
horn, London. 

5303. Brewinc, M. Henius, London. 

5304. INK-FEEDER, W. Wheatley.—(S. Hultman 
and A. M. Johanson, Sweden.) 

5305. Banp-saws, E. Kirschner, London. 

5306, DispLay Apparatus, A. J. Boult.—(H. M. Schutz, 
Italy.) 

5307. STEAM - HEATING 
London. 

5308, CaBLes, F. Tremain, London. 

9309. Wacons, C. Hansel, London. 

5310. RaAlLWAY SIGNALLING, J. P. O'Donnell and E. C. 
Irving, London. 

5311. Iyrropucinc FresH Arr in Mrxgs, J. Neal, 
London. 

5312. MEASURING TEMPERATURE, R. Chauvin and R 
Arnoux, London, 


AppaRaAtvs, T. Whitwell, 





5313. Tennis Rackets, H. W. Cox, Weston-super- 
Mare. 

4th March, 1902. 
5314. Rotary Hayp Macuine Brus, A. Ovens, 


London. 

5315 BREAD-MOULDING MACHINE, P. Westwater, Dysart, 
Fifeshire. 

5316. MANUFACTURING Hovgs in Meta t, A. Miller, jun., 
London, 

5317. Rake for GENERAL Purposes, G. N. Milward, 
Birmingham. 

5318. SprRinG WHEEL for Cycuzs, J. Tyrer, Knowsley, 


near Prescot. 
5319. Ho pers for Brooms, E. Hackett, Smeth- 


wick. 


5250. ConstRUcTING Woop Pavinc Biocks, H. Whiteley, 
' 





242. Propuctnc Purr GoLp-RvuBY-GLASS for PRESSED | 


5820. SwiveLtine Contacts for Cases, E. M. Munro, 
H. Brecknell, and H. I. Rogers, Bristol. 

5321. Ort-savine Torcu Lamp, H. E. Ward, Stockton- 
on-Tees. 

5322. Tuspe Carriers of WEAVING MACHINES, G. 

Williams, Birmingham. 

5323. UnpgrRGRoUND Ececrric Tramways, F. E. Ward, 

Birmingham. 

5324. DISPLAYING 

Manchester. 

5. CURLING Stovgs, G. D. R. Doug'as, Glasgow. 

26. TREATING Gases for FuRNacE ComBusTIon, G. J. 

Stock and A. Putnam, Stockton-on-Tees. 

7. ExvavaTIneG Stong, W. J. Frame, Glasgow. 

5328. Currinc the Tops of Loaves, W. T. Fa zey and 
A. Sedgley, West Bromwich. 

5329. PREVENTING ACCUMULATION of [cE on TELEGRAPH 
Wrrss, J. T. Pearson, Burnley. 

5330. Stop Motions of Looms for Weavinc, C. Thomp- 
son, Halifax. 

5331. Dry Seat for Tramcars, J. T. Dawson and L. 
Sunderland, Shaw, Lanes. 

5332. Huss for CARRIAGE WHEELS, W. Cockayne, Man- 
chester. 

5333. YARN-WINDING Frames, O. Hibbert, Manchester. 

5334. ARTIFICIAL TiLes for ComposiTeE WALLS, E. J. 
Jones, Cardiff. 


ARTIFICIAL TEETH, J. Masters, 
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| 5335. CanpLEsticks, S. Hall, Manchester. 


Mecuanism, J. Gray, | 


6, Driving PuLLeys, H. Walker and 8. Goldthorpe, | 














5336. STRAINING Device for Teapots, 8S. Hall, Man- 
chester. 

5337. DeracuaBLE Matcu-Box, H. Bennett, Eaglescliffe, 
R.S.0., Co. Durham. 

5338. LUBRICATING ARRANGEMENT for BgEarrNGs, J. W. 
Stott, Chadderton, near Manchester. 

5339. CHarrs, W. Naylor, Bolton. 

ComBusTION of Fuget, C. C. Macmillan, Glasgow. 

. Evecrricity Mains, F. J. Cooper, Glasgow. 

2. KircHen KanGgs, R. Campbell, Glasgow. 

. FEED-waTER PuriFriErs, J. W. Pearce, London. 

. Bouts, D. W. Bennett, London. 

5. Corset STEELS, W. Ledden, Liscard, Cheshire. 

3. SHear Binpinc Harvesters, [. Trolley, Grant- 
ham. 

5347. BRAKES 
London. 

5348. Coating Lace Work with Merat, J. A. Daly, 
London. 


for Roap Veuicies, G. Frick, 


5349. Ratsep SurraceE Goip Movunts, J. Card, 
London. 

5350. REGULATING AUXILIARY FLamEs, O. Hoérenz, 
London. 

5351, AUTOMATICALLY-OPERATED VALVES, F, Kaufhold, 
Birmingham. 

5352. Cuimneys, W. J. Calloway and W. 8. Birch, 


London. 
5353. Ticket HoLper for Conpuctors, H. C. Stickley, 

London. 
5354. TaBLes, P. Giclitto, C. Bonati, and R. Gattoni, 
ondon. 

CLEANING FLoors and Winpows, 






F. Mintoft, 


| Enfield. 


. Cuarrs, T. S. James, London. 
5357. DEVULCANISING INDIA-RUBBER, 8. J. von Romocki, 
London. 

58. Lurts, C. F. Hall, London. 

59, APPARATUS for SCREENING, V. 









W. Mason, jun., 


London. 

5360. Propuctna ANTISEPTIC Compounps, R. H. Page, 
London. 

5361. MACHINE for CURVING PuLLEY Ris, E. G. Budd, 
London. 

5362. BRAIDING MACHINE Spoor Carriers, A. B. Diss, 
London. 

5363. CLEANING CASEMENTs, W. and A. Shrivell, 
London. 

5364. SurcicaL LicaturgEs, H. Brown, Surbiton Hill, 
Surrey. 


5365. SworRDBELTs, F. Rabe, London. 
Evectric AccumuLaTors, J. E. G. 
London. 

37. ConKtnG Macurngs, A. A. Pindstofte, London. 

5368. Lamps, G. Galkin, London. 

5369. SecuRING Stoppers in Botries, R. Hamilton, 
London. 

5370. Batu Castors, P. H. Head, London. 

5371. APPARATUs for the ExTracTION of the CYANOGEN 
Grove, A. H. Godwin, J. Dougall, and F. A. Keil, 
London. 

5372. BoTTLE-cLEANING Macaines, A. A. Pindstofte, 
London. 

5373. Etevator Cuarys, W. B. and G. B. A. Gibbons, 
Birmingham. 

5374. Dynamos, C. A. Parsons, London. 

5375. DyNAMO-ELECTRIC Macuines, F. L. 
and J. Parr, London. 

5376. Brusa for CLEANING BortrT ies, A. A. Pindstofte, 
London. 

5377. Overcoats for Usk in Mororinc, 8S. B. Boyd, 
London. 

5378. Rottinc Taper SuHeets of Iron, E. 8. Roberts, 
London. 

5379. Bats for TaBLE TeNNis, W. Cutler, Birmingham. 
5380. CycLe Brakk, The Albert Eadie Chain Company, 
Limited, and D. W. Bassett, Birmingham. 
5381. Repropuction of Piastic Suspects, C. 

London. 

5382. PREVENTING OVERHEATING Of BorLers, H. A. 
Fleuss, London. 

5383. Burners for Heatinc Steam Borers, H. A. 
Fleuss, London. 

5384. Steam Borvers, H. A. Fleuss, London. 

5385. WasHBoarps, J. T. Sargent, London. 

6. WasHBoarDs, J. T. Sargent, London. 

5387. Process for ImprovinG Tosacco, C. Reimann, 

ndon. 

5388. Apparatus for Securrnc Horsgs, H. Woodruff, 
London. 

5389. ADVERTISING Device, B. W. Hird, London. 

5390. Game, B. W. Hird, London. 

5391. Puzzie, B. W. Hird, London. 

5392. Propuction of ARTIFICIAL Biocks, J. H. McLean, 
London. 

5393. VAPORISING 
London. 

5394. Votinc Macurines, H. B. Carey, London, 


Méran, 


5366 








Muirhead 


Baese, 


VoLaTILE Liquips, J. Hastings, 





5395. Signa Lamps, W. H. Deakin, London. 

5396. Fare Inpicators, O. Kunzen and A. Kahle, 
Liverpoo). 

5397. Stipinc Axies for Toys, E. P. Lehmann, 
Liverpool. 

5398. BELLows for Sounpinc Toys, E. P. Lehmann, 
Live 

5399. PNeumatic Tires, G. E. Heyl-Dia, Liverpool. 


5400. DespatcH TuBE Systems, W. P. Thompson.—{7. 
Bemis, United States.) 

5401. Houprine PLayina Carbs, W. Schwarz, Liverpool. 

5402. VaRNISHEs, E. H. Strange, E. Graham, and E. R. 
Burrell, London. 

5403. VarNisuEs, E. H. Strange, E. Graham, and E, R. 
Burrell, London. 

5404. VarnisHes, E. H. Strange, E. Graham, and E. R. 
Burrell, London. 

5405. Boor Macutnes, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 

5406. GRINDING MACHINE ATTACHMENT, F. Cutlan, 
London. 

5407. Woven Pics Faprics, T. B. Dorman, London. 

5408. Kerries, C. H. Hudson, London. 

5409. Rartway VeHIcLeE Bearinos, J. C. Wands, 
London. 

5410. CLosinc Bottixes, T. B. Busby, London. 

5411. Securinc TaBLE Tennis Nets, H. 8. Eckworth, 
London. 

5412. TaxaMETERS, L. Leclerc, London. 

5413. — ARTIFICIAL FLowers, W. T. Ungley, 

ndon. 

5414. Press for Trousers, E. 8. Doré, London. 

5415. Locomotives, J. W. Hornsby, D. Roberts, and 
C. James, London. 

5416. SHear Binpinc Harvesters, D. Roberts and J. 
Lowsen, London. 

5417. Harr Cxasp, J. Machado, London. 

5418. Beer Giass Hover, J. Karrasch and J. Skaletz, 
London. 





5419. Packxina Sanitary Paper, E. Rossenfelder, 
London. 


5420. Dampers for BotLeR Furnaces, F. Schmitz, 
London. 
5421. Wasuina Cocoons, W. H. Caldwell.—(J/. A. 


Harvie, China.) 

5422. Apparatus for Ratisina Liquip, T. Wilton, 
London. 

5423. War Gang, J. and W. Attenborough, London, 

5424, ACETYLENE Gas GENERATORS, P. Gilgan, 
London. 

5425. TRoLLEY PoLe Harp, J. H. Walker, London. 

5426. Apparatus for CapprnG Cans, H. L. Guenther, 
London. 
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5427. Cow:, G. N, Millward and T. H. Starkey, 
Birmingham, 
4428. [vk tanps, S. W. Suffield, Birmingham. 
5429. UNpERFRAME for VeHICLEs, J. H. Bury, Oswald- 
twistle, Lanes. 
5430, DISCHARGING 
Kent. 

5431. Construction of Siip-strrers, W. Wood, Stoke- 
on-Trent. 

5432. Removine Dents in Bauts, A. and H. Thorpe, 
Leeds. 

5433. CLEANING BorLer Tupes, D. Jacob and T. Kirk, 
jun., Stockton-on-Tees. 

5434. ENGinE Reversinc VaLve Gear, W. P. O'Niell, 
Dublif. 

5435. CycLe BACK-PEDALLING Brakg, J. Flood, M e- 
clesfield. 

5436. Lacgs, C. Greig, Manchester. 

5437. Hor Water CaLoririers, J. Leggy, Swansea. 

5438. ‘*SimpLex” Wire Net, F. J. and F. Bowerman, 
Southsea. 


VessELs, H. Shoosmith, Erith, 


5439. Guarps for FirepLaces, C. W. Wood, Liver- 
pool. 
5440, Dry Gas Merers, A. Schofield, Manchester, 


5441. Pireg Jotnts, W. Milroy, Glasgow. 


3442. Srep Lappers, J. T. and E. Adshead, Man- 
chester. 

5443. OvursipE Seats of Tramcars, J. Burrows, 
Manchester. 


5444. Taps for Hor Warer or Stream, P. Jones, Man- 
chester. 





5445. Sewinc Macuines, W. Toplis, Manchester. 
5446. SupPLYInG WaTER to TrovucHs, F. Kestner, 
Bradford. 


5447. Oven, K. Schreiber, Leeds. 

5448. Sarety HEN Coop, J. Fraser, Jedburgh, Scot- 
land. 

5449. AncHoRs, T. A. Savery, Birmingham. 

5450. Money Boxes and Recepracves, J. W. Stettin, 
Birmingham. 

5451. UpHOLSTERER'S SPRING FastTENING, A. E. Rubery, 
London. 

5452. RUBBERING MACHINE Morion, D. 
Chorley, Lancs. 

5453. Apparatus for SrretcHinG GARMENTs, C. (©, 

harsley, Coventry. 

5454. Devices of WaTER WHEELS, W. West, Roundhay, 
near Leeds. 

5455. SECURING Starr Rops, F. Whitehead and A, Bell, 


Sanderson, 








Manchester. 
5456, Socks for Boors and SxHogs, J. T. Cope, 
Birmingham. 


5457. Hor Ain Furnace Oven, J. T. Trigell, Gosport, 
Hants 


5458. Device for Hotpine Biscuits, A. Jamieson, 
Glasgow. 

5459. SairtinG Points of TRAMWAY Lungs, A. Jamieson, 
Glasgow. 

5460. Dovstinc Frames, W. Sumner, Preston, 
Lanes, 

5461. Loom Dorsigs, J. B. Howard.—(C. and W. 


Shorrock, India.) 

5462. Dri_ttinc Hogs in Bausu Stocks, A. Boyd, jun., 
Glasgow. 

5463. ConTROLLING Steam to CyLinpvers, B. H. Vores, 
East Dereham, Norfolk. 

5404. Device for all kinds of Swircnes, A. Reame, 
Hull. 

5465. RepucING VIBRATION in Enarnges, 8S. D. Currie, 
Worcester. 

5466. Rim Brakes for VeLocipepes, J. T. M. Hircock, 
Birmingham. 

= Rim Brakes for Cycies, O. Pihlfeldt, Birming- 
lam. 

5468. TroL_Ltey Heaps for ELectric Trams, W. Willen- 
biicher, Manchester. 

5469, Oi Lamps, A. J. Riley and F. R. L. Strathy, 
London. 

5470. Propucine Fast CoLours on Leatuer, C. Dreher, 
Berlin. 

5471. Butter Knire, T. Butterworth, London. 

5472. ConstRucTING Roapways, R. and W. Entwistle, 
London. 

5473. CONCENTRATING Zinc from Siaa, H. R. Angel, 
London, 

5474. Apparatus for Dressinc Strong, W. J. Frame, 
Glasgow. 

5475. Coatinc CiotuH with Tar, J. Inglis, Dundee. 

5476. ADJUSTABLE BEARING for SHarts, D. Hildersley, 
London. 

5477. Wixpow CLeaners, E. A. and G. B. M. Mealey, 
London. 

5478 Arr Apparatus, W. E. W. Catesand the Vacuum 
Syndicate, Limited, London. 

5479. SewinG MACHINE ATTACHMENT, G. J, Stevens, 
London, | 

5480. Screw Lirtinc Jacks, The Steel Nut and J. 
Hampton, Limited, and T. Hampton, London. 

5481. Stoves, E. W. Jobson, London. 


5482. CoaL-MELTING Apparatus, A. B. F. Ludwig, 
Paris. 

5483. CompinaTion Micropuone, T. J. Howell, 
London. 


5484. MULTI-COLOUR PRINTING Apparatus, F. H. Mow- 
bray, London. 

5485. NAlL-MAKING Macuines, C. Marchand W. Haggo, 

jasgow. 

5486. ALarM Device for Meters, P. Gilgan and F. 
Browne, Glasgow. 

5487. TREATING Ores, D. Guillod, London. 

5488. Harness GLoss, F. Hilton, High Barnet, 
Hertford. 

5489. VARIABLE SpeED GEAR for Motor Cars, J. W. 
M. Brooke and J. W. Brooke and Co., Limited, 
London. 

5490. SUBMERGIBLE VESSELS, H. W. and G. R. Phipps, 
London. 

5491. ManGLinG Macuines, E. Kohlrausch and R. E. 
Seifert, London. 

5492. Comps, A. J. Boult.—(M. Landoin, France.) 

5493. Arn Compressors, V. Krafft, London. 

5494. Games, M. M. Dessau, London. 

5495, MANUFACTURE of Boots and SuHozs, O. Tilley, 
London. 

5496. Stoppers for Borries and Jars, W. Hambrook, 
London. 

5497. Trucks, M. Powell, London. 

5498. CLotues PEG, R. Rowland, London. 

5499. CigaretrTe Packets, F. C. M. Sandall, London, 

5500. SarEry Device for O1. Lamps, H. Sharples, 
London. 

5501. Pickinc up TABLE TenNIs Batts, H. Shackleton, 
London. 

5502. BRAKE and FREE-WHEEL for Cycuzs, J. B. Winkl- 
hofer, London. 
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682,651. Storrinc Macuineg, 7. M. Tripp, P. I. and 
H. D. Jacobson, Liverpool, England.—Filed Novem- 

ber 26th, 1900. 
Clain.—In a slotting machine the combination 





of rotary knife-edged cutters, rotary blunt-edge | 
cutters adapted to mesh therewith throughout a 
portion of their revolution, a table adjacent ty 











said cutters adapted to support blanks, a_recipro. 
cating feed bar on said table adapted to feed the 
blanks one by one, an excentric adapted to actuate 
said feed bar, said excentric being adjustable on its 
shaft in such manner that the moment of feed relative 
to the rotation of the cutters may be varied, substan- 
tially as described. 


682,763. VarianLe-speep Device, J. H. Spener, 
Hartford, Conn, —Filed Decenter 13th, 1900. 

Claim.—(1) In a variable-speed device, a frame 
including a base, a cylinder secured to said base, and 
two skeleton end frames having two disc-like heads 
secured to and closing the ends of said cylinder, and 
said end frames also having axially-aligned hearings 
for supporting the driving and driven shafts, and the 
cylinder having a bearing the axis of which is disposed 
in transverse relation to the axes of the end frame 
bearings and which is adapted for supporting th 
friction-disc guiding shaft. (2) In a variable-speed 
device, a frame having a plurality of axially-aligned 
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bearings, one of which has an enlarged recess for 
receiving a thrust device, a driving and a driven shaft 
supported in said bearings one in advance of the 
other and the latter of which is longitudinally move- 
able, a driving and a driven member secured to said 
shafts respectively and having concaved annular 
adjacent faces, friction wheels adjustably and rotatably 
supported between and engaging the concaved faces 
of the two members, and a reactionary adjustable 
thrust device disposed in the enlarged recess and 
bearing against the extreme cuter end of the driven 
shaft, whereby to retain the driven member in work- 
ing engagement with the friction wheels under pre- 
determined normal stress. 


683,052. ARMATURE CoRE FOR ELECTRICAL MACHINES, 
G. Koppelmann, Schiittorf, Germany.—Filed June 
15th, 1901. 

Claim.—In armature cores for electrical dynamos the 
combination of front plates between which are fixed 
metal bundles each comprising a number of metal 
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plates insulated from each other, said bundles being 
separated from each other by air gaps so that air can 
pass axially unimpeded through the armature and 
thus effecting a thorough cooling without increasing 
the magnetic resistance in the way of the fields of the 
lines of force. 


683,274. TUBE-EXPANDING Apparatus, F. @. Hampson, 
Clapham, England,—Filed June 4th, 1901. 

Claim.—(1) In a tube expander the combination of 
a supporting frame, a cylindrical frame capable of 
rotary movement therein, a roller carriage free to 
rotate within the cylindrical frame, means operated 
by the rotation of the latter for imparting endwise 
movement to the carriage, means es rotating the 
cylindrical frame, and means for controlling and 
arresting the rotation of the same. (2) In a tube 
expander the combination with a supporting frame, 4 
threaded nut free to rotate therein, an expanding 
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mandril with a threaded end engaged in the nut, a 
gear wheel above the nut, engaged with the mandril 
so as to rotate the latter but permit of its free endwise 
movement, a sliding bolt controlled by a spring to 
lock the nut and wheel together, and a second gear 
wheel engaged with the first to rotate the same, of a 
spindle capable both of rotation and of endwise move- 
ment, having an end pin adapted to engage the sliding 
bolt and force it back against the tension of its spring 
to release the first gear wheel from the nut and to 
lock the latter when the spindle is in its forward 
position, and to release the bolt and nut when the 
spindle is drawn back, and having an angular portion 
engaged with the second gear wheel, so as to rotate 
the latter when the spindle is in cither position end- 
wise, substantially as set forth, 
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REFORM OF MATHEMATICAL EDUCATION. 
By AN ENGINEER, 

Maruematics, according to the dictionary, “a noun 
substantive; the science which treats of magnitude o1 
number. From the Greek pavéavw, to learn.” I 
have read the articles by Professor Smith and Pro- 
fessor Perry with some amusement and a good deal 
of interest. Indeed, I have not only read them once, 
but twice, and I would willingly read them the third 
time if I thought it would help me to arrive at some 
conclusion as to what the authors want. It appears that 
they are not content with the present system of teaching 
mathematics, but they supply no information as to the 
nature of the defects in the present system, or what they 
would substitute, or what they mean by mathematics. 
Professor Perry, indeed, tells us that mathematical 
salvation is to be found in his books. The gratification 
which an outsider, a neophyte, may gain from this 
announcement is snatched from him the following week 
by Professor Smith, who warns the readers of THE 
ENGINEER to have nothing to do with Professor Perry’s 
treatises. Codlin, not Short, is evidently the man. Fur- 
thermore, it 1s to be gathered from the letter of “ Floreat 
Rugbeia” that neither of the professors has any 
precise knowledge of the system criticised. The whole 
controversy appears to lie in the clouds. May I dare to 
hope that it is possible to drag it down to earth ? 

It is no novel thing to be told that a new system of 
teaching mathematics is needed. The discussion to 
which the editor of Tuk ENGINEER has opened his pages 
is an old one, overlooked possibly hitherto because it has 
not had its present dignity before conferred upon it. It 
is no longer addressed to the general public, who are not 
held to take any special interest in teaching of any kind, 
but to engineers; that is to say, to men who are fre- 
quentiy supposed to attach a particular value to mathe- 
matics. This is my excuse for taking part in the pro- 
ceedings. Let me—so much premised in the way of 
explanation—try to put matters on some definite and 
substantial basis of fact. This basis will be a narrow 
one. It will not, at all events, be composed of clouds, 
through which arguments sink and facts are obscured. 

There are two kinds of mathematics, broadly speaking. 
There are numerous subdivisions besides, but I shall for 
the instant talk of only the two. These are pure and 
applied mathematics. It is not clear whether Professors 
Smith and Perry are writing about either, neither, or 
both. Now, concerning the first, it may be said at once 
that pure mathematics are of no direct use whatever to 
either the engineer or anyone else. It may be a curious 
truth that, if there were four dimensions in space, instead 
of three, a knot could not be tied, and a blown bladder 
could be turned inside out without liberating the 
enclosed air. Lord Kelvin is reported to have said, at 
the Royal Institution, that certain oppressive dynamic 
puzzles would vanish if only we would recognise the 
mathematical fact that two distinct masses of matter can 
be in the same place at the same time. Nothing like this 
kind of knowledge, or presumptive knowledge, is of any 
direct utility. Euclid’s Elements are pure mathematics 





—at least, in so far as geometry is mathematics—and | 
Euclid’s Elements are selected by men who think some- | 


what as Professors Smith and Perry are supposed to 
think for special animadversion. I sincerely apologise 
if I wrong either gentleman, but it is so hard to under- 
stand them. Now, Euclid is, or is not, to be condemned 
just according to the use intended to be made of him. I 
myself was first introduced to Euclid when I was 
about fifteen, and I had to learn Euclid in Latin. 
I can remember at this day—I fear to say how many 
years have passed—what a peculiar revelation Euclid 
was to me. The absolute logic of his arguments 
impressed me mightily. Nothing was taken for granted. 
He conceded nothing; he exacted everything. For the 
first time in my life I was not only taught to reason 
closely, but I was taught that the result of this close 
reasoning was absolute certainty of the truth. Euclid 
and faith have, literally, nothing to do with each other. 
Insensibly I remember that as I absorbed painfully and 
slowly the first three books, I acquired entirely novel 
notions as to the value of truth, accuracy of statement, 
and the worth’ of opinions; and I think I can say with 
safety that I have never forgotten the lesson which 
Euclid taught me. My instructor, I may add, would 
have no half measures. I had to understand 
in the fullest sense what one proposition meant before 
I went on to another. Men of the modern school 
think that the object in view is to teach a boy as soon as 
possible, and in the most direct way possible, that the 
squares of the two sides of a right-angled triangle are 
equal to the square of the hypothenuse. That is 
simply to degrade Euclid. The facts are of very little 
use; they can be taken for granted on the authority of 
others. But what Professor Perry overlooks is the 
delightful and important lesson learned on the road to 
the “old 47th.” The value of Euclid is that he teaches 
the art of logical thinking—just that knowledge that 
is most lacking in this modern superficial life of ours. 
There are no men on the face of the earth to whom 
a competent knowledge of the practice of the art 
of logical reasoning is so essential as it is to engineers. 
It may be quite freely conceded, without giving away 
a principle, that if the object of the instructor is 
to teach a boy mechanical geometry, Euclid is a 
miserably bad text-book. If our purpose is to teach 
something much higher, something helping to make a 
man, something able to develop even the ethical sense— 
for truth lies at the root of all ethics—then let us retain 
Euclid. “The Elements” are constructed on a grander 
scale than the authors of the pitiful little modern 
Geometries can conceive. 
plane. I can well understand that the busy multitude 


can see no good thing in the old Greek book. Is not | by a very eminent, but old-fashioned mathematician, that | 
neither the one or the other was a mathematician in the 
| proper sense of the term, which saying may, probably, be 


the music-hall song more attractive than Milton or 


Beethoven ? 


They are on a totally different | 


So much said about one aspect of this subject; let us 
come down to things sublunary and wholly utilitarian, 
and consider the teaching of mixed mathematics. I 
venture to say that no progress whatever will be made 
by Professors Perry and Smith until they define what 
they mean by mathematics, and what part they suppose 
mathematics will -play in the future career of their 
pupils. The general argument is that under the existing 
system time is wasted in teaching mathematics. With 
this I agree. Furthermore, it is said that they could be 
taught in some other way not clearly defined, so that 
time would not be wasted. This seems to me to be an 
open question. I am sufficiently practical to assert 
that engineers can do very well without learning mathe- 
matics at all. 

This is a day of specialisation. It may be that this is 
a bad thing—immoral in a sense; but there is the fact. 
Furthermore, there is a fundamental mistake made—I 
will not say by Professors Smith and Perry, because I 
really do not clearly understand what they do or do not 
preach, but by many otherwise worthy men; which mis- 
take is that everybody ought to be taught mathematics, and 
especially engineers. But the fact is that to attempt to 
teach mathematics in any proper or adequate way to 
those who have not a natural gift for it is simply waste 
of time; and this is one reason why men like Professor 
Perry are dissatisfied and discontented. A painter, a 
poet, a musician, a mathematician, must be born, they 
cannot be made. Numbers of people can be taught to 
pound a tune on the piano, or paint feeble pictures, or 
even to acquire a certain facility in writing verse. In 
just the same way and to the same extent they can be 
taught a little algebra and geometry; but they will never 
be mathematicians in the proper sense of the word. 
The reason lies in the men, not in tne system of 
teaching. The mistake is pushed to its. ultimate end 
by the assumption that a man cannot practise en- 
gineering unless he is a mathematician. It might just 
as well be said that a man could not run a concert hall 
unless he was a musician, or deal in pictures unless he 
could paint. I have said that this is an age of specialisa- 
tion. The modern mechanical engineer who wants to be 
in the front knows this. He keeps a tame mathe- 
matician in a nice little office all to himself. The works 
manager or the managing director carries out experiments 
or starts problems. He takes the results of the first, or 
statements of the second, to the mathematical gentle- 
man, who draws the deductions and supplies the required 
data; and this is much better and more completely done 
than it would be done if the mechanical engineer himself 
tried his hand at the work. In civil engineering it is an 
open secret that the professional mathematician is always 
called in to deal with serious problems in roofs or bridges. 


fessor Perry would consider adequate. 


true. 
naval architecture, and even in that most of the mathe- 





| matical work of every shipyard is performed by one or | 


two specialists. 


what I have had to say, will understand that my dispute, 
if it be one, with Professors Smith and Perry is that I 
put the value of mathematical teaching on quite a 
different footing from that which they assign to it. As I 


result of my deductions from their cryptic talk. I gather 
that they hold that every engineering student ought to 


to the success of the engineer in after life. 
points I join issue with them. 
that a knowledge of mathematics is in no way 
essential to the success of the modern engineer. 
In the second place, that every engineer who has 
a large business involving new departures, be it 
in the construction of bridges, docks, embankments, 
water supply, steam or gas engines, or dynamos, ought to 
employ as part of his staff a highly trained and com- 
petent mathematician. I attach peculiar weight to the 
last words. There are scores of highly trained mathema- 
ticians who are not competent. For example, I knew a 


on the performance of a screw propeller. He made the 
calculations, and then asked for an explanation of how 
screw propellers in general acted. But, as I have said 
before, the competent mathematician is born, not made. 
Examinations are a sieve. Through this will pass at the 


rubbing the contents of the sieve; the remainder have to 
be sent back to be re-ground. The men of whom I speak 
as competent go through first. The firm that has any 
need for mathematics at all should get hold of one of 
these. There are, however, numbers of engineering 
firms, consulting and contracting engineers, who have no 
use whatever for mathematics, or only require them for 
special undertakings. There is seldom much difficulty in 
obtaining the services of the right man. 

I am quite prepared to hear Professor Smith and 
Professor Perry assert that it is a noble thing that the 
engineer should be his own mathematician. I am quite 


it is worthy of all praise. But I hold that it is not given 
to every man to be a mathematician. It may be con- 
ceded that it is a noble thing that a man should be a 


willingly admit that no amount of training would 
have made Professor Perry a bishop; and Professor 





power of mortal teacher to make Professor Smith a 
poet. Indeed, such is fame, that I was told the other day 


regarded in the light of a compliment by men of the 
younger generation. In just the same way I hold that it 
is not necessary to worry over much about the teaching 
of mathematics. Even though men exist who are 
ignorant enough to measure angles with a protractor, or 
set out curves with a theodolite, instead of sticking to 
the sounder tangent practice, the world will still get on 
very well. The subtle distinction between a sense of 
distance and the measurement of that distance is not of 
serious import. Even the boy who talks of a corner 
instead of an angle may yet do some good in the world. 





Not ten per cent., even in the present day, of the members | 
of the Institution of Civil Engineers or Mechanical | 
Engineers have any knowledge of mathematics that Pro- | 
The ten per cent. | 
is composed mostly of professionalmathematicians. Even | 
of electrical engineering the same statement holds largely | 
The only exception with which I am acquainted is | 


Those who have walked with me so far, and grasped | 


have said before, I may be wrong. I can only give the | 


be taught mathematics in the quickest way possible, and | 
they take it for granted that this knowledge is essential | 
On these | 
I hold, in the first place | 


wrangler who was employed to make some calculations | 


first the finer intellects; others may be got through by | 


willing to concede the point; as an abstract proposition | 


bishop or a poet; but I fancy that Professor Smith will | 


Perry will equally concede that it was not in the) 


It seems to me not improbable that Professor Smith 
and Professor Perry may have something more to say. 
May I ask them to intercept the current of their 
lofty thoughts, and, coming down to the level of ordinary 
engineers, explain what it is they are contending for? 
What do they deem it necessary a civil or mechanical 
engineer who wants to make money should know in the 
way of mathematics? How that knowledge, when 
acquired, is to be utilised? And what it is likely to 
be worth per annum? So far as I can learn, a very 
good tame mathematician, with a high Cambridge 
degree, patient, strong, and willing, can be had for about 
£300 a year. 











|SOME MODERN TENDENCIES OF LOCO- 
MOTIVE ENGINEERING. 

} By CHARLES Rovs-MARTEN. 

| No. II. 

SomE apology on my part is needed for my delay in 
contributing this second article of the series of which the 
first appeared in THe Enoineer of September 20th 
last. I regret the delay, which, however, has been un- 
avoidable. 

In my previous article I pointed out (1) that the 
predominant modern tendency of locomotive engineer- 
ing is in the direction of increased power; (2) that 
while the diameter of the pistons determines what 
amount of the force of steam stored up in the boiler 
shall be actually employed, and while the length of 
piston stroke decides the extent to which the aid of 
leverage shall be invoked to develop that power for 
haulage purposes, the source of all the power exists in 
the boiler and fire-box—indeed, virtually in the latter, 
the water being merely the intermediary through which 
the power exhaled from the burning fuel is brought into 
effective power as steam. The corollary of which is 
that (1) no amount of leverage in the shape of long 
piston stroke and small wheels will, by itself, give us 
power, for it is impotent except as applying the motive 
force received from the pistons and cylinders, and (2) 
no amount of motive force can be furnished by the 
pistons and cylinders beyond that which is received 
from the boiler and fire-box. Hence the paramount 
tendency of recent years has been to provide boilers 
and fire-boxes with enhanced capacity in respect of 
steam generation. But I also contended that heating- 
surface area did not constitute the sole criterion of 
efficiency in this respect; while at the same time that 
area must be adequate for the supply of the cylinders, 
|in which connection the experience of Mr. J. A. F. 
Aspinall on the Lancashire and Yorkshire was adduced, 
he having provided his very fine penultimate standard 
class, Nos. 1093, &c., with 1216 square feet of heating 
surface for cylinders 19in. by 26in., with the result that 
he found it expedient to line up those cylinders to 18in., 
which brought about the desired correlation between 
| boiler supply and cylinder consumption. 

Those Lancashire and Yorkshire engines of the 1093 
class, forty in number, have proved most efficient 
machines during ten years’ work. Still, Mr. Aspinall, 
having originally desired to get out of them 111 lbs. of 
tractive force for every poundof effective steam pressure on 
these pistons, was not satisfied to have barely 97 Ib., the 
| result yielded by 18in. cylinders with 26in. piston stroke 
and 7ft. 3in. driving wheels, according to the accepted 
formula, 





5b. T, 

D 
/and so he set about regaining that desired power in the 
next batch of engines he designed. Herein we find the 
| genesis of his celebrated “1400” class, which, when it 
came out, looked, and indeed almost claimed, to be what 
the engineers of the forties called the “ne plus ultra” of 
| existent gauge limits. 

Retaining his 7ft. 3in. wheels, four-coupled, and his 
| 26in. piston stroke, Mr. Aspinall returned to the 19in. 
| cylinder diameter which he originally employed in his 
7ft. 3in. coupled engines of the “1093” class. But to 
supply those cylinders he adopted in this instance a vast 
boiler, of dimensions then unprecedented in British 
locomotive practice, having 2052 square feet of heating 
surface and a huge Belpaire fire-box. This boiler and 
fire-box, with 7ft. 3in. wheels, undoubtedly did exhaust 
| the dimensional limits possible within the existent British 
| loading gauge, but the possibilities of power expansion 

were by no means equally exhausted. For, in the first place, 

reducing the driving-wheel diameter, which is almost unpre- 

cedentedly large for coupled wheels, not only would give 

enhanced tractive force, but also, by lowering the axis of 
|the boiler, would enable it to be ma7e of larger size. 
There also remained the possibility of increasing the 
adhesion weight, thus securing a more powerful grip on 
the rails, this practically involving the use of a third pair 
of coupled wheels, as the limit of desirable load per axle 
had been reached—indeed, in the opinion of some 
authorities passed—when it had been carried up to 19 and 
20 tons. This manifestly indicated the six-coupled express 
engine which was soon to make its appearance in this 
country, as it already had done abroad, alike on the 
| European and on the American continents and in several 
British Colonies. 

Meanwhile, however, the Lancashire and Yorkshire 
mammoth did not merely excite astonishment by its 
dimensions, unparalleled in Britain—it also performed 
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most admirable work. The first impression suggested by 
its huge bulk was certainly not that of swiftness; but in 
my experiments with engines of this class, which I have 
made through facilities courteously afforded to me by 
Mr. Aspinall, I have found them practically unsurpassed 
in this respect by any other engines I had tried, while 
they easily hauled loads that most other British engines 
would decline save on the condition of pilotage. 

Yet the anomaly remained that, although these vast 
machines, weighing 58} tons, could exercise 111 Ibs. of 
tractive force for every pound of effective steam pressure 
in their cylinders, some other engines built about the 
same time, weighing 8 or 10 tons less, possessed 120 lb., 
the difference being due to the smaller diameter of their 
driving wheel, which was 6ft. 6in. instead of 7ft. 3in., the 
cylinders in each case being 19in. by 26in., and the steam 
pressure 175 lbs. Among these latter engines are, for 
instance, Mr. J. F. M‘Intosh’s enlarged Dunalastair or 
Breadalbane class on the Caledonian Railway, whose 
boilers, albeit only possessing 1500 square feet of heating 
surface as against the Lancashire and Yorkshire’s 2052, 
prove quite able to supply adequate steam to the 19in. 
by 26in. cylinders, in spite of their being “swept out” 
with proportionally greater frequency through the larger 
number of strokes at a given speed necessitated by the 
smaller diameter of the wheels. 

Proceeding upon this basis alone, one would be apt to 
infer that the boiler dimensions of Mr. Aspinall’s engines 
are needlessly large, and that the locomotive is conse- 
quently more costly than its duty would seem to demand. 
But such an inference does not appear to me to be at all 
warranted by experience. I am convinced, alike by a 
priori theoretical reasoning and by my practical experi- 
ence, that the advantages of the course which I have so 
often preached as the one special superior merit of Ameri- 
can methods—that of supplying an abundant margin of 
boiler power—manifest themselves in the Lancashire and 
Yorkshire engines as in all other instances. For while the 
full amount of the large power furnished by the large 
boilers of the “1400” class may not be often called upon 
with the existing dimensions of wheels and cylinders, 
there is an immense benefit in having a boiler which will 
permit a locomotive’s power to be greatly increased when- 
ever this shall be needed, instead of an enlarged boiler 
being required whenever more tractive power is wanted, 
under penalty of the engines running themselves “out of 
breath.” Thus, supposing the Lancashire and Yorkshire 
should need a still more powerful locomotive type, and 
persist in maintaining the almost unprecedentedly large 
diameter of 7ft. 3in. for the coupled wheels, and in using 
only four coupled wheels, Mr. Aspinall’s boiler would 
certainly supply 20in. cylinders, 7.c., an inch larger, which 
would augment the relative tractive force to 120 lbs. 
all but a small fraction, or virtually the same 
as that of the Caledonian “Breadalbanes.” Or by 
adopting some such device as that employed by Mr. 
T. W. Worsdell in his large compound single-wheelers— 
which had two cylinders, respectively 20in. and 28in. in 
diameter inside the frames—two 21lin. cylinders might be 
used, probably without exhausting the generative steam 
capacity of the boiler. Either of these changes could 
most likely be made in the present locomotives of the 
“1400” class if this were deemed advisable. But future 
engines with similar huge boilers could also be provided 
with smaller wheels, say, 6ft. 9in. or 6ft. 6in., or even 6ft. 
in diameter; or an additional pair of coupled wheels 
6ft. 6in., 6ft., 5ft. 9in., or 5ft. 6in. in diameter, as are to be 
seen in so many modern express engines in Europe and 
America—including Canada—and thus, given the supreme 
initial necessity, a large and well-designed boiler, almost 
indefinite expansion of power becomes feasible. I have 
no doubt that in adopting his dimensions, then unparalleled 
in this country, for his new boilers, Mr. Aspinall kept 
these possibilities and potentialities steadily in view. 

At this stage I desire to pass over by a flying leap 
certain other matters in this connection which might 
suitably be dealt with here, but which I prefer to post- 
pone until later, in order that I may just touch upon 
the latest and most remarkable illustration of the 
principle on which I have been commenting, and of the 
developments which I have been theoretically suggest- 
ing. Mr. W. Dean has just produced at Swindon a new 
express locomotive which is the absolute maximum in 
respect of magnitude and weight yet seen on British 
metals. His new engine—No. 100—has a boiler 14ft. 8in. 
in length and 5ft. in diameter, with a Belpaire fire-box 
9ft. long; no Jess than 2400 square feet of heating sur- 
face, and an available steam pressure of 200 lbs. per 
square inch, six-coupled driving wheels 6ft. 83in. in 
diameter—not 5ft. 8}in. as originally reported—and out- 
side cylinders 18 x 30; while the engine in working 
order weighs, without tender, no less than 69 tons; that 
is to say, weighing nearly two tons more than Mr. W. 
Worsdell’s North-Eastern six-coupled giants Nos. 
2111—2115, and being more than ten tons heavier than 
Mr. Aspinall’s large Lancashire and Yorkshire engines 
of the “1400” class to which I have been refer- 
ring. Thus, Mr. Dean's new engine will have 
121-5lbs. of tractive force for every effective pound of 
steam, and will have somewhere about 50 tons of 
adhesion weight on the rails wherewith to take up and 
utilise that force. This is a new and very interesting 
departure, and illustrates by a long leap the prevalent 
tendencies, not only to augment the boiler capacity of 
our newer locomotives, but also to develop the means 
by which that gain in boiler power can be practically 
utilised by conversion into effective haulage strength. 

Some of the intermediate grades of progress, and 
apparent, though not always real, digressions from the 
general tendency, I must leave to be dealt with in a future 
article, as they could not be fully treated in the present 
one without expanding it to undue length. They form, 
however, a very important link in the chain of material 
progress. 








A TELEGRAM from Yokohama states that work has 
been commenced on the Korean Railway from Seoul to Jiju. 





THE BANKI OIL ENGINE* 
By the Late Mr. Bryan DoNKIN, 


One of the most important points in studying heat 
engines is to compare the various cycles carried out by 
the working agent. Upon the calorimetric efticiency of the 
cycle depends in great measure the total efficiency of the 
engine—that is, the quantity of combustible required to 
produce a given amount of work. Throughout this paper 
the writer assumes a closed cycle in which the heat is 
gradually added, and which is represented in the equa- 
tions of Zeuner’s polytropic curves by the well-known 
formula— 

p v* = constant. 

It is the change in the exponent 2 which characterises 
the changes of condition of the working agent. These 
changes may take place according to the isothermal 
curve, in which x = 1; the adiabatic ; and the two curves 
representing changes of pressure at constant volume, and 
of volume at constant pressure. Applying these remarks 
to heat engines in general and to the Banki engine in 
particular, it will be evident that the efliciency—theo- 
retical—will be the greater the higher the temperature 
when the heat enters, and the lower the temperature of, 
or the less heat in, the exhaust gases. This also holds 
good for engines working with steam; but for explosion 
engines the pressures and volumes prescribe limits above 
which the range of temperature cannot be utilised. 

In every cycle, however, the heat should be added at 
the highest pressure and withdrawn at the lowest; hence 
the advantage of high compression. If the cycles be 
compared, it will be found that the heat added at 
constant volume gives the highest efficiency, and that 
added at constant temperature the lowest. On the other 
hand, theheat should be withdrawn at constant pressure, 
and the more heat has been given to the engine at the 
beginning of the cycle, the higher will be the efficiency. 
With the same degree of compression the efficiency of a 
motor working with gradual combustion will be lower 
than that of an explosion engine. With such a cycle, 
therefore, the efficiency is independent of the quantity of 
heat added, and depends wholly on the final compression 
pressure. If the heat be added isothermally, the etticieney 
will be the lower the more heat is added; that is, the 
richer in gas is the charge introduced into the cylinder. 
If the heat be added at constant volume, the efficiency 
will depend wholly on the degree of compression ; but 
the richer the charge the lower will be the efficiency in 
engines working with gradual combustion at constant 
pressure and temperature. Compression, however, can- 
not exceed certain limits. Hence engines working with 
gradual combustion will in this respect give a higher 
efficiency, because the heat is always added at the 
highest pressure, whereas in explosion engines the heat 
is first added while the charge is at the comparatively 
low pressure of compression, and not at the highest 
pressure of explosion. With isothermal combustion the 
efficiency increases with the compression, but not to the 
same extent, and very slightly at pressures above forty 
atmospheres. 

With adiabatic compression premature ignition often 
takes place, a difficulty which can be avoided in one of 
two ways. Either the air for the charge must be first 
compressed, and the combustible then admitted, which 
burns by reason of the high temperature produced by 
compression, as in engines with gradual combustion, 
notably the Diesel; or if, as in explosion engines, 
the whole charge is highly compressed, to obtain a 
high efficiency it must be cooled during admission, to 
prevent an excessive rise of temperature. In this case 
the curve of compression will diverge from the adiabatic 
and approach the isothermal, and will approximate to it 
the closer the more the charge is cooled. Such a method 
is not desirable in engines with gradual combustion, 
because it diminishes the calorimetric efficiency; but 
with explosive engines it gives gool results, because it 
avoids the risk of premature ignition and yet allows a 
very high compression of the charge. 

An engine should be judged by its total efficiency or 
the combination of the indicated, heat, and mechanical 
efficiencies. In the case here considered the latter may 
be neglected, because when much heat is added, and the 
charge highly compressed, the mechanical efficiency is 
almost a constant, and also because, if the mean tem- 
perature in the cylinder is reduced by cooling during con.- 
pression, the friction is likewise diminished. The indi- 
cated efficiency is closely connected with the cooling of 
the cylinder. The heat withdrawn from the engine by 
external cooling during the. cycle represents a loss of 
work, since if thus carried off to the water jacket it can 
no longer be transformed into work. But if the cylinder 
be cooled internally and water injected into it, the heat 
taken up by the water is still available, and is partly con- 
verted into work. The temperature in the cylinder is 
lowered by the cooling, but the losses of heat to the 
walls are diminished, and hence the efficiency per horse- 
power is higher. Thus it may safely be asserted that in 
explosion engines where much heat is developed, the 
total efficiency, if isothermal compression be obtained by 
internal cooling, will be considerably increased so long as 
compression is carried high enough. This internal cool- 
ing must be thoroughly done. In the Banki engine 
finely pulverised water is injected into the cylinder during 
the admission stroke, is thus equally divided throughout 
the volume of the charge, and becomes intimateiy mixed 
with the air and combustible. It is not enough merely 
to inject the water, it must be present as fine mist or dew. 
During compression this water—or rather steam—takes 
up much of the heat, and so prevents a great rise in 
temperature, and by regulating the quantity injected the 
final temperature of compression can determined. 
It also affects and diminishes the final temperature and 
pressure of the charge. 





* Summarised translation from the Zeitschrift des (Esterreichischen 
Ingénieure und Architekten-Vereines, 1900, Nos. 32-34. By EmIL 
ScHIMANEK. 





We will now proceed to describe the construction and 
working method of the vertical four-cycle single-acting 
Banki petroleum engine, as shown in Figs. 1 to 7 opposite, 
Starting from the upper dead point, the piston descends, 
drawing a mixture of air, oil, and finely-pulverised water 
into the cylinder behind it. The following ascending 
stroke compresses this charge, the rest of the cycle is 
according to the usual method. The engine rests upon a 
base, as shown, carrying the cylinder and cooling water 
jacket, these two not being cast in one piece, but fitted 
one into the other. The crank and its plummer blocks 
on each side are seen in the drawings. There is no 
special crosshead guide to the connecting-rod. The 
cooling space of the cylinder cover G is connected to that 
of the cylinder; L is the valve chamber cast in one piece 
with the cylinder cover. K, Fig. 1,is the suction pipe, 
and /'the pressure pipe, y and x are respectively the 
ignition tube and permanent lamp for heating it. The 
automatic suction valve with a weak spring v is shown 
at s, Fig.3 ; mm, Fig. 1, are the two nozzles for pulveris- 
ing the water and oil; the quantities passing to tle 
cylinder, as well as the amount reaching the admissicn 
chamber, can be regulated by means of the screws n n. 
Fig. 7 shows the methol of adjusting the supply; the 
arrangement is exactly the same for both water and oil, 
Each of them is first admitted to a receiver with a float. 
The petroleum—or water—enters from below, until it 
pushes up the float p, the valve v rises with it and closes 
the opening. This ensures a sufficient supply of water 
or oil—to the nozzle, but if during admission the level of 
oil in the nozzle chamber and receiver sinks, the float 
and valve v fall, and more oil is admitted. 

The exhaust valve k, Figs. 1, 2, and 3, is worked by an 
exceniric a from an auxiliary shaft geared 2 to 1 to the 
crank shaft. 6 is the rod of the excentric, and d a clapper 
raised by lever c to discharge the gases. It is this valve 
which is acted on by the governor, and cuts off the auto- 
matic admission of the charge to the cylinder, if the 
normal speed is exceeded. The governor is on the 
auxiliary crank shaft, and carries two centrifugal weights, 
g, Fig. 6. If the speed is too great the weights fly out, 
throw the valve out of gear, as shown, by means of the 
lever wu, and the exhaust is held open until the speed falls. 
As the exhaust gases are drawn back into the cylinder 
the latter is not unduly cooled. The exhaust valve 
rod is connected by a rod with the spring of the 
suction valve, and holds it on its seat, so that no fresh 
charge can enter while the exhaust is open. All the valves 
are easily accessible. 

For larger engines a special starting arrangement is 
provided, by means of gases which are automatically 
compressed by the engine while running, into a receiver 
communicating with the top of the engine. To fill the 
receiver it is connected to the cylinder through an 
automatic valve opening upwards, the seat of which is 
cooled by water from the cylinder jacket. Every time 
the pressure of explosion in the cylinder is greater than the 
pressure in the receiver the valve is forced up, and part 
of the compressed charge of oil, water, or steam, and air 
passes to the receiver, until the gasin it is at a pressure of 
30 atmospheres. The time required to fill the receiver 
depends, of course, onthe load. To start the engine com- 
munication is opened through the same valve by means 
of a handle, and the compressed gases drive the piston 
forward. This process has to be repeated several times 
before a large engine can be started, as each motor stroke 
reduces the pressure in the receiver by two or three 
atmospheres. It is necessary, therefore, to proportion 
the size of the receiver to that of the engine it is intended 
to start, and even perhaps to supplement it by a pump. 
The turning of a handle is all that is needed to fill the 
receiver and start the engine. 

The writer of the original paper carried out exhaustive 
experiments, extending over several months, on a Banki 
engine at the works of Ganz and Co., at Buda Pesth. 
The tests had special reference to the indicated and brake 
horse-power, measurements of the oil and water, quantity, 
and rise in temperature of the cooling water, steadiness of 
running, and regulation of the speed. The brake horse- 
power was determined by a Brauer brake on both the 
fly-wheels, and the speed taken with a counter anda 
“tachograph.” As the fly-wheels were very large, it was 
possible, without overheating them, to continue the 
experiments for two or three hours. The number of 
admissions—or of explosions—was also counted. The 
indicated horse-power could not be very exactly deter- 
mined, because it was found impossible to connect the 
indicator properly with the crank mechanism, and, there- 
fore, as the diagrams were not quite accurate and did not 
cover each other exactly, only the mean was taken. The 
reason of these variations in the diagrams was that the 
level of oil in the pulverising chamber was not quite 
uniform, because of the arrangement for admitting it 
through the receiver and float, and also because, in con- 
sequence of the changes of temperature in the cylinder, 
the quantities of air, and of combustible drawn in, varied. 
The indicator diagrams, however, gave approximately the 
varying pressures in the cylinder. 

The experiments being carried out with the assistance 
of M. Mathot, of Brussels, his recording pressure indicator 
was used. Fora description of this apparatus see THE 
ENGINEER, October 25th, 1901. To measure the quantities 
of benzine and of water injected, each of the receivers was 
weighed. The amount of cooling jacket water was 
measured in a tank large enough to contain all the water 
required for one experiment. The temperature of the 
water was taken passing into and out of the jacket every 
few minutes. Before each experiment, with different 
loads on the engine, the quantity of cooling water was so 
regulated that its temperature at admission and exit was 
about the same, whatever the load. 

The actual tests thus made confirmed the theoretical 
calculations. From the first the results obtained were 
very good, and did not vary much in later trials. Besides 
private experiments official tests were made by Professor 
Jonas, of the Buda Pesth Technical High School; Herr 
Taborsky, director of the Hungarian Technological 
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Museum; and Professor Meyer. The latter have been | 
described in the Zeitschrift des Vereines deutscher 

Ingénieure. The tests here given are those made by 

MM. Jonas and Taborsky. 

The engine was of the following dimensions:—-Diameter 
of the cylinder, 9°8in.; stroke, 15°7in.; cylinder volume, 
0°6936 cubic feet ; compression space, 0°0787 cubic feet ; 
total volume, 0°7723 cubic feet. 


upon the cycle from a thermo-dynamic point of view. Do 
they raise or lower the heat efficiency? To answer this 
question it must be studied with varying quantities, down 
to zero, of water injected and finely distributed through- 
out the charge. Probably part of the water, even at 
admission, is already converted into steam, and during 
the cycle the quantities of steam present necessarily 
vary. Thus the cylinder will sometimes contain water 


Table of Experim nuts made on a 20 Horse-power Bénki Oil Engine. 

















| 

Number of experiment ite I II Ill. IV \ 
Duration of test, hours 2 a . 2 
Revolutions per minute... ... ... 209-13 | = 209-67 210.50 210-70 
Number of admissions per minute... 2.0.0 2.0 6. we 91-44 74-68 42-65 23-00 
Mean temperature of cooling jacket water, in ; degs. Fah. 58 57 d84 57 
Mear temperature of cooling Jacket water, out ; degs. Fah. ... 121 112 127 126 
Consumption of cooling jacket water per hour, Ibs... 0... ... 786-5 943 426 RL 
Mean temperature of exhaust gases, degs. Fah.... ... . 384 384_ | 341 232 
Consumption of benzine per hour, Ibs. ...... ... 12-8 10-7 5-8 3-3 
Consumption of injection water per hour, lbs. 62-3 35-2 13-7 10-1 
Ratio of benzine and water consumption 1:4-8 1:3-3 1: 2-3 1: 3-0 
Maximum compression pressure, atmospheres ..._ ... 16-5 16-5 16-5 16-5 
Maximum pressure during combustion, atmospheres 45 a. 39 46 
RN RONNIE ooo nes ae itcs: ns Gee ene. sos 26-38 20-70 8-21 
Consumption of benzine per brake horse-power hour, lbs. 0-48 0-51 0- 71 — 
Consumption of water per brake horse-power hour, Ibs. ... ... _ ... 2-36 1-60 1-67 — 
Consumption of cooling jacket water per brake horse-power hour, lbs. 29-8 45-5 51:8 ~ 
Specitic gravity of benzine at 59 degs. Fah. Se eee Be 0-73 0-73 0-73 0-73 
Heating value of benzine, thermal units bg eRe, ghd eee aa 18,323 18,323 18,323 18,223 
Percentage of heat carried off in cooling water to total heat... ... 21-7 26-7 27-6 - 
Percentage of heat turned into actual work to total heat developed 28-0 26-4 19-0 — 


4 = 





The consumption of water and of benzine are represented 
graphically in the original paper. A table is also given, 
comparing the actual results with those obtained by cal- 
culation from the curves, as plotted in the graphic 
diagrams. 

The consumption of oil per horse-power hour in the 
Banki engine is very low. This is proved by the last line 
of the table, giving the percentage of the heat turned 
into actual work to the total heat in the oil. Further, it 
is important to note that the Banki engine at full load 
consumes less oil than other motors, even less than the 
Diesel, and the consumption per hour per brake horse- 
power increases only slightly, in a lower proportion than 
the Diesel, as the load diminishes. The curve represent- 
ing the quantity of water injected with the oil is not so 
regular. This water, being intended to cool the cylinder 
internally, the quantity required depends not only on the 
brake horse-power, but also on the temperature inside the 
cylinder, and the greater or less external water cooling 
to which it issubjected. The curves show that the quan- 
tity of injection water increases much more rapidly than the 
quantity of oil. The minimum amount is required at about 
half-load. The effect of this internal cooling upon the quan- 
tity of water required for the jacket, as shown by the 
graphic diagrams in the original paper is very great; 
and that it has a cooling influence throughout the cycle 
is proved by the reduction in the average temperature of 
the cylinder, as well as by the smaller quantity of cooling 
water necessary. The products of combustion leave the 
eylinder at a much lower temperature than in other 
engines, as may be seen in the table. The heat carried 
off in the jacket is lost to the cycle; if this, therefore, 
be lessened, there must be a corresponding gain. The | 
table gives the percentage of heat lost to the cylinder | 
walls, which varies from 22 to 28 per cent., as against | 
over 40 per cent. in other motors. | 

Fhe consumption of combustible in a heat engine | 
depends greatly upon the mechanical efficiency. If, to 
improve the calorimetric efficiency of a motor, higher 
compression be used the mechanical efficiency may be | 
so affected that the total efficiency is not increased. 
Kohler and Lorenz have shown by experiments that 
compression beyond a certain point has this result. In 
the Banki engine the degree of compression lies below 
this limit, and its heat utilisation, and thus its total 
efficiency, is very good. It is stillan open question 
whether the high total efficiency is a result of the good 
mechanical efficiency, or whether the heat efficiency of 
the cycle in the Banki engine is so high, and the loss of | 
heat to the walls so small, that even with a compara- | 
tively poor mechanical efficiency the total effect is good. | 
The latter is the important point, how it is obtained is a | 
secondary matter; but practically, as well as theoreti- 
cally, it is as well to determine the various efficiencies. 
Conclusions may thence be drawn, showing whether | 
the results already obtained cannot be improved, or | 
whether the limits of improvement have already been 
reached. 7 

Considering further the mechanical efficiency of this | 
engine, it is, of course, necessary in calculating it that | 
the brake horse-power and the indicated horse-power be 
known. To determine the latter, although, as already 
stated, the diagrams obtained were not very accurate, the 
indicator druin was driven by a long cord carried over 
two pulleys, which communicated the movement from 
a very small crank at the end of the crank shaft. to 
the drum. 

The writer proceeds to describe a method to determine 
the mechanical eflicieney, which he takes at 71°75 per 
cent. for this engine at full load. This is not a high 
figure, and he attributes it partly to the friction due to 
the great compression of the charge. Since, however, 
this friction depends on the construction of the engine, 
weight of the fly-wheel, and lubricant used, he thinks it 
may be considerably improved in the future. The 
20 horse-power Diesel engine tested by Professor 
Schroter gave a mechanical efficiency of 75 per cent., 
and as the mean pressures in the Diesel are higher than 
those in the Banki, the mechanical efficiency of the latter 
ought to be better. He proceeds to plot it in curves, 


according to his method of calculation, exhibiting at a 
glance the work of constant friction. 

To complete this study of the Banki engine, it is neces- 
sary to consider what effect the water injections exert 





and steam, sometimes steam only. Assuming the cycle 
to be closed, and the heat gradually added, and neglecting 
the benzine injected, the writer first considers the com- 
pression of the charge; the heatis then added at constant 
volume, the charge expands, and the heat is withdrawn, 
also at constant volume. The change of state during 
compression and expansion is taken as adiabatic, and the 
wall action is eliminated. These various values are 
combined in an equation, the water being assumed as 
partly fluid. All the water is supposed to be converted 
into steam at constant volume before the piston has 
moved out, and, according to the writer, this steam 
remains superheated even after expansion. By calcula- 
tion he proves that the water injections are sufficient to 
prevent premature ignition, as the temperature only rises 
slightly during compression; and, further, that if the 
quantities of water be varied within certain limits so that 
the cylinder, after compression, still contains wet steam, 
no change in the working conditions takes place during 
compression. Different amounts of water have, however, 
an effect upon the explosions. The water injections also 
affect the ignitions, which are somewhat delayed, the 
result being that higher pressures of explosion can be 
attained. The more water is injected the closer will the 
expansion curve approach the isothermal. 

Taking Experiment L., in which the quantity of water 
injected was 2°3 lb. per brake horse-power hour, he 
calculates the heat efficiency at 50°34 per cent. He next 
chooses a smaller quantity of water—about two-thirds of 
the above. With such a small amount the whole of the 
water must be turned into steam at the end of compres- 
sion, and calculating in the same way, the heat efficiency 
equals 54°96 per cent. Thirdly, he takes an engine 
working with the same quantities of heat and the same 
degree of compression as the Banki, but without water 
injections. The ratio of the compression volume to the 


total volume of the cylinder is or one-tenth, 


1 
0°10177° 
and the theoretical heat efficiency 64°14 per cent. Lastly, 
he considers an engine working with the compression 
ae. compression 
0°333 
volume equal to one-third the volume of the cylinder, 
and calculates the theoretical heat efficiency at 36 per 


usual in oil engines, namely, 


| cent. The four examples are exhibited in tabular form, 


and show that if compression be carried as-high as in the 
Banki engine without water injections, the cycle becomes 
unworkable, because the temperatures are so high during 
compression that premature ignition must occur, and the 
mixture explodes before the dead point. 

Summary.—If water be injected the temperature during 
compression rises only slightly, and the quantities of 
water have little effect on the temperatures and final 
pressures of compression, but influence the temperatures 
and pressures of explosion. They also affect the moment of 
ignition, which is not instantaneous, and if smaller quan- 
tities be injected the explosions will be more violent; 
thus, by varying the quantities of water, the pressure of 


| explosion can be regulated. The calculated pressures of 


explosion do not agree with those of the experiments, chiefly 
because of the retarded explosion, because water which 
has not been taken into account still remains in the 
clearance space after the exhaust, and the piston and 
valves are probably not absolutely tight. The injection 
water has a considerable and favourable influence on the 
temperatures of the whole cycle. Even in an engine in 
which the charge is compressed to only one-third its 
original volume, the temperatures are much higher than 
in the Banki, which works with about three times as 
much compression and water injections. All the tem- 
peratures are greatly reduced by the water injected. The 
mean temperatures in the cylinder being lower, not only 
is lubrication more easy, but the heat lost to the cooling 
jacket is less, and thus the indicated efficiency is in- 
creased. 

Comparing the heat efficiencies, we see that they are 
lower if the quantity of water be larger. As the cycle 
cannot with the higher compression of the charge, 
namely, to one-tenth its original volume, be carried out 
at all in explosion engines without the injection of water, 
the heat efficiency of the Banki motor can only be com- 
pared with that of an ordinary engine. If the latter be 
worked in the usual way, without water injections, and 





with compression of the charge to one-third the original 
volume, the heat efficiency of the Banki comes out at 
about one and a-half times as much. If, in addition to 
these favourable conditions, we also consider that, in 
consequence of the lower mean temperatures in the 
cylinder the indicated efficiency rises, we shall find a 
reason for the excelent theoretical results obtained with 
this engine. 

The firm of Ganz and Co., at Buda Pesth, showed a 
50 horse-power and a 12 horse-power Banki engine at 
the Paris Exhibition of 1900. The writer is of opinion 
that this motor marks an important advance in explosion 
engines. 

The original paper is illustrated by eighteen drawings 
and diagrams. A general view of the engine is given on 
page 285. 








LITERATURE. 





Roorkee Manual of Applied Mechanics. By Lieut.-Col, 
ALLAN CUNNINGHAM, R.E., and Lieut.-Col. J. H. ¢, 
Harrison, R.E. Thomason, Civil Engineering College 
Press. 1901. 

Most engineers are acquainted with the “ Roorkee Trea. 

tise on Civil Engineering,” published a good many years 

back. Taking into account the date at which it was 
written, it was to be accounted one of the best treatises 
on its subject then extant, and it has been of material 
assistance to civil engineers all over the world. These 
literary productions of men who have spent a working 
lifetime in India are of peculiar interest. One feels great 
sympathy with men who have scientific tastes and yearn. 
ings, and who are yet cut off by their position from 
familiar intercourse with the work-a-day European and 

American engineering populations. Their knowledge of 

“what is going on” is necessarily confined to that 

obtainable by reading. The men of India have taken a 

courageous view of this situation—the view, namely, that 

the work being done in and for India, with its population of 
three hundred millions, is quite big enough and important 
enough for them to found upon independently. They 
have thus set themselves to create an Indian school of 
engineering, and have to a certain extent succeeded in 
doing so. So far as civil engineering is concerned, there 
is amply good ground for this independent attitude. If 
one only remembers that what is good civil engineering 
in England is not good civil engineering in Ireland, it is 
easy to recognise that almost all the features of correct 
practice, except the underlying fundamental principles, 
are naturally found to be different in Europe, Asia, and 

America. The industrial, commercial, and social condi- 

tions of the United States have of late more or less 

approximated towards those of Europe; but until a 

comparatively recent date it was simply futile to institute 

comparisons between, for instance, railway practice in 

England and in the States, unless with the fullest readi- 

ness to recognise that quite different practices in the two 

places might be, and probably were, equally good. And 
so correct civil engineering in India is a mightily different 
thing to what it is in any part of Europe; and during 
the next quarter century it will be well if engineers will 
from the outset frankly admit that correct engineering in 

China will in many—perhaps most—respects be very 

different from what has been found to suit best in either 

Europe, America, India, or even, in less degree, Japan. 
These conditions, and the fact that the authors lead a 

life by themselves, so to speak, in a small isolated com- 
munity of engineers, have stamped the Roorkee treatises 
with a decided strain of originality. Not only does this 
give their work a rather special title to respect, but this 
very originality and independence of thought makes 
study of their books specially profitable to European 
readers; it gives them a chance of being, for the time, 
drawn out of the too familiar ruts that stereotype their 
ideas and narrow their vision a long way within the 
limits of rationality. 

In mechanical engineering there is equally wide 
opportunity of variation of really good practice accord- 
ing to the great diversity of environment in the 
various quarters of the globe; but it must be clear 
that these legitimate and desirable variations appear only 
in the practical details of design. Boilers must be fur- 
naced and flued for different kinds of fuel in different 
parts of the world; but the scientific thermodynamics of 
steam generation are the same all over the world. Diffe- 
rent forms of roof and bridge trussing may be, and are, 
suitable in different localities; even different designs of 
detail jointing are most correct according to the kind of 
hand and machine labour available; but the broad 
principles of grapho-statics are the same everywhere. _ 

The subject of the two volumes before us is “ Applied 
Mechanics.” So far as “application ” goes, the authors 
interpret their title as covering roofs, bridges, and 
retaining walls alone, with two or three casual pages 
devoted to “Tall Chimneys,” and another few to 
“Cranes.” These latter the writers consider to be fixed 
frames, the idea somehow covering no reference to 
working machines. A crane that does not do any work 
has a somewhat restricted “ application.” Clearly 
“Statics Illustrated by Some Engineering Applications” 
would have been a more correct title for this work. The 
work is mostly theoretical, thus giving little scope for the 
sort of Indian differentiation referred to above, and has 
nothing to do with mechanics in the more modern 
meaning of the term—that is, it contains nowhere any 
reference to machines. ; 

In the first volume the treatment is mainly algebraic, 
and covers such subjects as roof trusses, beams, rafters, 
purlins, and a very short section upon girder bridges. 
A great mass of theoretical calculation concerning “ con- 
tinuous beams” occupies much space. The chapter 
devoted to “Joints” is decidedly the best, and, although 
not entirely modern and up to date in its information, is 
very just and intelligent in its general remarks. Here 
and elsewhere we notice a very excellent feature, namely, 
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an unusually frank admission of ignorance as to the 
essentials of the problems dealt with. One’s heart warms 
towards an author who begins the subject of “ pin” 
design with the remark that “the distribution of pressure 
on the bearing surfaces of pins is quite unknown ” and 
that of “riveted joints” with the remark that “ hardly 
anything is known of the distribution of the total 
stress on a group of rivets among the individuals.” 
These remarks are not quite true as applied to present- 
day engineering knowledge, and they might, therefore, 
have been rendered more graceful if the attribution 
of ignorance had been more individualised and made lees 
universal ; but this error is at any rate on the right side. 
But the warmth of welcome accorded to these opening 
remarks tends to cool very much when we find them 
immediately followed by very elaborate theoretical 
investigations of strength fundamentally and explicitly 
based on the assumption that these distributions are very 
accurately known, and on “hypotheses” as to them 
which are admittedly improbable. The idea seems to be 
that we must have a theory by hook or by crook, whether 
or not there exist any basis of physical knowledge for 
the theory. If there be some such knowledge to hand, 
so much the better; let it be worked in if it is found to 
suit the theory; but if there be none, its absence must 
not hinder the formation of the theory, which must then 
be framed on “hypotheses.” We strongly protest 
against this procedure. We are glad to have true, well- 
tested theories firmly based on ascertained fact; but in 
those regions of science and practice where theory of 
this kind is not yet attainable, we think it very much 
better to have no theory at all—none, at any rate, outside 
the small and much-to-be-honoured circle of men engaged 
in the work of scientific research and exploration. These 
latter should be prevented from publishing any pet 
theories to the world at large until they have made sure 
oi their truth. If the students of practical life spent no 
time and brain power upon the mastering of ill-based and 
doubtfully-built theories, they would have much more 
time and intellect to spare for the learning of actual facts 
and their multitudinous variations, the knowledge of 
which might in after years lead many of them to the 
discovery of true theory. We do not mean that no 
theory is legitimate until the numerical values of all the 
needful data have been ascertained. On the contrary, 
true theory is often useful in directing the search for 
numerical data; but in true theory, whatever may be 
really still unknown quantities are left open questions, 
so to speak, to be filled in as soon as the knowledge is 
obtained. Random hypotheses ought not to be substi- 
tuted for the unknown quantities. 

Still, there is much truth and wisdom in most of 
Colonel Cunningham's remarks about joints interpolated 
in the interspaces of hypothetical theorising. 

The second volume, which was only recently pub- 
lished and for which Lieut.-Col. Harrison is alone 
responsible, deals with framed and blockwork, arched and 
suspension bridges, roofs, retaining walls, chimneys, 
cranes, and well foundations ; and its treatment is mainly 
graphic. It is illustrated by great abundance of stress 
diagrams, which are clearly drawn and printed. The 
diagrams represent a very great deal of conscientious 
work, and the descriptions in the text are sufficiently 
clear. A large space is devoted to arches, con- 
tinuous beams, retaining walls, and earth pressures. 
Only students of these subjects know the large amount of 
labour involved in constructing the numerous complicated 
diagrams by which these difficult subjects are here illus- 
trated. It seems a pity that throughout all this work, 
which occupies nearly the whole of the book, the old 
cumbrous diagram notation is used in which each line is 
lettered. The “ Bow’'s” notation, whereby each space is 
lettered, and each line named by the two letters of the 
spaces divided by the line, simplifies enormously the 
reading of the diagram, and furnishes useful and easy 
guides to its correct construction. The author seems to 
have been led to adhere to the older method by his 
almost exclusive reliance upon the “ method of sections.” 
Throughout the whole book we find but one single stress 
diagram of a framed structure. It is that of acantilever 
or wharf crane, and in it Bow’s lettering is employed 
apparently for the first and last time in the volume. The 
text describing this exercise gives no explanation at all 
of the method of building up this stress diagram, and 
unfortunately the internal stresses caused by the winch 
chain or rope are entirely ignored ; indeed, the existence 
of a lifting rope and a lifting machine has been appar- 
ently forgotten, and is not hinted at in either the drawing 
or the text. It is a pity that framework stress diagrams 
are so completely neglected in a work professing to deal 
with bridges graphically, as these diagrams show to the 
engineer much more clearly than any other modes of 
calculation what economies can be effecte1 by modifica- 
tion of design. 

Taking the matter of the book as it stands, however, 
it is well done in its practical aspects. Viewed theoreti- 
cally, we can hardly give it the same praise. For all 
principles and theorems it indulges in profuse quotations 
from other books; in fact, in this region it is no more 
than a compendium of quotations. It relies mainly upon 
Rankine, and, although Rankine’s methods are now in 
some degree superseded, no safer guide as to funda- 
mental principles can anywhere be found. Still, when 
our author deviates from the policy of quotation, he is 
often unfortunate. Thus, at the very start, on page 14, 
he declares that “the application of the equilibrium 
polygon enables two, and only two, unknown quantities 
to be determined.” (The italics are his own. The 
context shows that “two” is not a misprint; it is a 
mistake for “three.’ The author is led into this 


extremely important and basic error by thinking of vector 
balance only, and forgetting moment balance. On the next 
page he speaks of two abutment resistances applied at 
given positions being “ constrained to lie in certain direc- 
tions,” thus betraying his ignorance of the elementary 
and all-important fact that in such a case a directional 
constraint of one of these supporting forces, combined 


with the condition of equilibrium of the whole, deter- 
mines the direction of the other supporting force. In 
this paragraph he actually takes for granted that both 
may be constrained in direction by external artificial 
arrangement, and directs the student to find the two 
magnitudes by closing the external force polygon by 
drawing two lines in these two directions. Such initial 
error must be very damaging to the student’s clear and 
correct comprehension of the whole subject. We could 
point out several other instances of error of the same 
sort, occurring mainly in the earlier parts of the volume; 
but a single illustration is sufficient to indicate a some- 
what grave defect in an otherwise meritorious work. 


Electrical Engineering Testing. By G. D. AspInaLy Parr, 
M. Inst. C.E. London: Chapman and Hall, Limited. 1902. 

Tuis work is intended to form a systematic course of 
instruction in the very extensive field of testing con- 
nected with pure electrical engineering, and is written by 
one of the teaching staff of the Yorkshire College, Leeds. 
Much has, of course, been written about the more elemen- 
tary branch of testing in electrical physics, but the author 
considers that so far no extensive attempt has been 
made to treat the more advanced and practical portion 
of the subject in the systematic manner which it re- 
quires. The work is primarily intended for the use of 
second and third-year students in electrical laboratory 
practice, but should, of course, be also useful to 
the electrical engineer in works and central stations. 
After describing methods of plotting results graphically, 
the author gives a series of tests to be used in the cali- 
bration—standardisation—of various types of measuring 
instruments, such as ampéremeters, voltmeters, watt- 
meters, and electricity meters. These tests, and those 
throughoutthe rest ofthe work, are usually illustrated by dia- 
grams of the connections of the various pieces of apparatus 
to be used. The descriptions are concise, but would, of 
course, be amplified by the teacher when explaining the 
various tests to the students. We are not aware what par- 
ticular method is adopted at the Yorkshire College, but in 
the London technical schools it is usual for a small group 
of students to work together and jointly carry out each 
particular test. The special apparatus necessary for each 
test is often mounted upon a board, so that the student 
has little more to do than press certain keys and observe 
the readings. This method tends to diminish very largely 
the exercise of thought on the part of the student, who 
finds the test so fully prepared that there is no room for 
much ingenuity. Possibly no other system is possible 
where large numbers of students have to be dealt with, 
but if more could be left to the independent thought of 
the student it would, in our opinion, be a decided advan- 
tage. Any method is preferable to the manufacture of 
toy dynamos, &c.,to obtain so-called workshop experience, 
and we are glad to see that such methods are not advo- 
cated in the work under consideration. 

Tests are then given of the efficiency and candle-power 
of electric glow lamps, the absorption of light caused by 
shades of various materials, and the photometry of arc 
lamps. Secondary cells are then dealt with, and the 
authorrightly points out the importance of the commercial 
capacity which may be taken as the ampére hours or 
watt hours per lb. of cell complete, including acid. These 
figures, however, are sometimes fallacious, as no decision 
upon the value of acell should be given without prolonged 
tests to discover the life history of the type. Some cells 
give very promising results in the early stages, but 
rapidly deteriorate, and too much stress cannot be laid 
upon the necessity for the greatest care in the chemical 
constitution of the separate parts. A large number of 
tests deal with the resistance and insulation resistance 
of cables and installations, and then dynamos of various 
types are referred to, and the method of drawing 
characteristic curves is described. It is very desirable 
that some agreement should be reached as to the standard 
of insulation resistance, for the rules of the supply com- 
panies at present differ greatly. } 

The author then describes tests for magnetic permea- 
bility, hysteresis, and self-induction, and also others for 
obtaining the electrostatic capacity of concentric and 
other cables. Methods for testing the efficiency and 
brake horse-power of direct current motors are given by 
Swinburne’s arrangement, also for obtaining similar 
results from single-phase and polyphase motors. The 
permeability and magnetic properties of iron and steel 
are treated at some length, and also the electrostatic 
capacity of wires and cables. A useful and very detailed 
description is given of the jointing of cables, with good 
illustrations, and the work closes with an illustrated 
description of all the principal instruments and pieces of 
apparatus which are employed in the various tests 
described in the earlier part of the book. It has occurred 
to us in reading the work that it might be quite possible 
for an enthusiastic student to go through the whole of 
these tests in a well-equipped college laboratory with 
apparatus specially designed for the purpose, and yet for 
such a one to feel quite at sea if suddenly transferred into 
even one of the best modern electric workshops ; and 
perhaps the most essential fact to remember is that if 
the course of instruction at a technical college is to be of 
practical use, both teacher and student must be in close 
touch with the workshop and with commercial methods 
of arriving at desired results. We understand that in 
the United States, where the science of imparting 
technical instruction in commercial electrical engineering, 
is perhaps more advanced than elsewhere, the student is 
permitted and encouraged to work in an engineering 
workshop during tae vacations of the technical school, 
and that it is not an uncommon occurrence for the pro- 
fessor to make an arrangement with the chief engineer 
of an electric lighting or power station, so that a com- 
plete test, lasting perhaps a week, shall be made of the 
consumption of fuel, water, oil, &c., and a log of the 
consumption of energy shall be made by the professor 
and a select number of advanced students, and that 





these students shall, under proper supervision, actually 
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perform the whole of the labour necessary in that station. 
We were informed that this method was actually adopted 
by the staff at the Cornell University. 

We also learn that Professor Ryan, of that University, 
came over to this country last year for his summer 
vacation and spent about two months at the new works 
of the English Electric Manufacturing Company at 
Preston, making and seeing tests made of the new 
motors, generators, &c., produced by that company, and 
that he had asked permission to bring with him this year 
from Cornell a smal] party of advanced students who 
would actually do work in these shops. 

The volume before us will be useful to remind the 
practical man of the various methods of carrying out 
certain tests; but the student should carefully bear in 
mind that he can no more learn practical testing from a 
book than he can learn to dance gracefully from the 
books which describe the steps and figures used in 
dancing. 





SHORT NOTICES. 


Directory and Statistics of Electric Lighting and Traction Works 
in Operation or Projected in Great Britain _and Ireland, 1902. 
Edited by C. S. Vesey Brown. London: Hazell, Watson and 
Viney, Limited. 1902. Price 6s. net. — This volume contains. 
statistics of the electric lighting undertakings in this country, the 
facts given dealing with the general design and working of the 
stations, with the system of supply, the names of the officers, &. 
This occupies more than half the book. Then much the same 
thing is done in connection with the electric traction works of the 
United Kingdom. A third portion deals with light railways, both 
electric and steam worked ; while still another portion is devoted 
to tube railways. There is an index at the end of the book. 

The Engineer's Year-book of Engineering Formula, Rules, Tables, 
Data, and Memoranda. By H Kempe. 1902.—This year’s 
issue of this useful book has just reached us. It really requires 
no words of commendation from us, its general utility is so 
universally known. We notice one or two small alterations and 
additions in the present volume ; but most praiseworthy and suc- 
cessful efforts have been made in spite, of hems to keep the same 
things on the same pages as those on which they have hitherto 


appeared. 
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THE PREMIUM SYSTEM. 
. No. V. 

Since the preparation of our last article on the 
premium system it has been pointed out to us, and we 
think very shrewdly, that we may confuse the issue and 
hinder our object by giving too much attention to cards 
and tickets. It will be readily understood that the par- 
ticular plan employed for checking the time, for entering 
it in ledgers, for computing the wages, and so on, is a 
detail which does not affect the basis of the system, and 
which each manager can—and in our experience generally 
does—devise for himself. Certainly in not any two of 
the numerous plans we have studied is the same system 
of recording adopted. Each manager has his own ideas 
about the best form of ticket to use, there being even a 
difference of opinion about the most suitable material to 
employ. Such tickets as those kept by Messrs. Barr and 
Stroud and by Messrs. Mavor and Coulson, who follow 
somewhat on the same lines, are not connected solely 
with the award of premiums; they are designed 
with a view to the establishment of records of the cost 
of work, and are filed accordingly. Labour cost keeping 
is an adjunct, shall we say, of the premium system, or, 
indeed, of any other system of paying wages, which is un- 
questionably of the highest value; but as it forms more 
properly a separate subject, we think it will be advisable to 
leave the treatment of it to another time. To the average 
manager beginning to put the premium system in force, 
the simplest possible card will appeal—such, for example, 
as the simple tickets used by Mr. Halsey and Mr. Rowan, 
and already illustrated. All that is absolutely essential 
on the tickets is given on those, the greater part to be 
filled in by the workman or the foreman, and the clerical 
staff’s duty consisting in estimating and entering the pre- 
mium earned, and advising the pay department of the 
amount. It is desirable that this point, the simplicity 
of the system, should be emphasised. There is a 
fairly general idea that the premium system is compli- 
cated. That is byno means the case; the premium system, 
pure and simple, is readily explained in a few words, and 
equally easily understood. It is the accessories to the 
premium plan which make it appear complex to the un- 
initiated. They are devised with other objects than the 
mere encouragement of the workmen—the prime object 
of the premium—and admirable as they are, they may, 
with advantage, be omitted altogether in the first place 
and adopted by degrees. One of the chief objects to be 
aimed at in commencing the new method of payment is 
the strictest simplicity. Let the plan adopted be such 
that the workmen can understand it as easily as their 
present system, and that the clerical part of the work 
may be done by a boy ora junior clerk. It may then be 
commenced with one man, or half-a-dozen men, and 
gradually extended as the men acquire a knowledge of 
and liking for it. 

This brings us to the question of the amount of extra 
clerks’ work required. To no question have we found it 
so difficult to obtain satisfactory answers, but on one point 
there is absolutely no doubt; it is that, if any special staff 
is required at all,it is very smal]. One clerk, for example, 
does all the premium work, and a lot else besides, at 
Mavor and Coulson’s. He calculates the premiums 
very rapidly by means of a watch slide-rule, using the 
same short formula as quoted last week. At Barr 
and Stroud’s a boy does the work; at Rowan’s 
extra clerks are employed, but they do many other 
things besides premium plan; at John Lang’s—Halsey 
system—-the foremen keep the books; at Weir’s— 
also Halsey system—an extra clerk, doing other things 
also, is employed, and so on in them all. The fact is that, 
although the matter has to be put into one man’s hands, 
he can find time to work out costs, &c., from the cards, so 
that the value of his work more than covers the additional 
outlay on his services. We fear this is a little vague, but 
this is one of those involved cases where it is impossible to 
give any definite answer. One thing alone is certain—it 
is that the extra clerical work is not worth consideration, 
and that it very soon more than pays for itself. If, as we 
have suggested above, a very rudimentary plan is 
adopted in the first place and gradually extended, 
the premium plan may be started with practically no 
special expenditure on office work. But as_ time 
goes on the keen manager will find that he is esta- 
blishing records which would be worth filing in a 
manner adapted for easy reference, and he then adds a 
little bit here and there. He begins to file his wages 
card, to keep a special ledger showing the exact time and 
cost for individual operations, and so on, al] of which he 
will in time find invaluable. But,even with these exten- 
sions, there will be in an average works—say, 300 to 400 
men working under premium—none too much work for a 
single intelligent clerk. 

We have advocated strict simplicity in what has pre- 
ceded, because we wish to impress the fact that the 
premium system may be started in quite a modest way, 
and with very little trouble, by the smallest of works. 
This is the employer’s or the manager’s point of view. 
From the men’s point of view simplicity is also good. 
Nearly all new systems are open to a grave danger—it is 
that of over-elaboration. There is always a tendency, 
when a thing is found good up to a certain point, to go 
on carrying it further and further until it is ultimately 
strangle! by its own ramifications. . Little harm is 
to be anticipated from too much elaboration on 
the managing side. It will ultimately defeat itself; 
but on the workman’s side it is likely to result in 
the system being either held up to ridicule or re- 
belled against. In either case the virtues of the system 
are jeopardised. A case in point is to our hands. It is 
that of the Bethlehem Steel Company’s works of America. 
The system has been recently described by Mr. Gantt, 
the manager, in a paper presented to the American 
Society of Mechanical Engineers. We do not propose 
discussing it in any detail. We are informed that it is 


working satisfactorily in America. For usin England and 
Scotland it is better to consider how our own people would 





be likely to look upona similar scheme. This we have an 
excellent opportunity of doing. We took occasion to 
request Mr. George N. Barnes to read Mr. Gantt’s paper, 
and he has very kindly written us the following letter on 
the subject. It must be borne in mind that Mr. Barnes 
holds broad-minded, enlightened views about labour. He 
is, we venture to assert, the antithesis of an agitator. 
He defends his own side as stoutly, but no less honour- 
ably and intelligently, that the champions of the 
employers defend theirs. We make these observations 
so that his remarks may be estimated at their true value. 
There is no question that he expresses his views strongly. 
Let us remember that he is practically speaking publicly 
on behalf of the men in what he says, and bearing in 
mind that from other letters we have had from him he 
leaves us in little doubt that he is inclined favourably 
towards the premium plan, we shall be able to determine 
very accurately his views on the workmen’s opinion with 
regard to an over-elaborated system, as represented by 
the Bethlehem plan. 

Dear Sir,— Yours to hand with paper on premium 
plan, which is herewith returned as requested. I am 
sorry to say that I cannot say much in its favour. Mr. 
Halsey’s plan of premium had much to recommend it 
inasmuch as it left the methods of production pretty 
much as they had been, and was liberal in regard to the 
time basis. This is an application of the premium 
principle for the purpose, it seems to me, of turning 
methods upside down to the ultimate detriment of the 
men. The one thing in Mr. Halsey’s scheme, which is 
retained in this, is the adoption of the time-rate asa basis. 
But there have been, and are now in operation, applica- 
tions of the premium principle in which even that safe- 
guard is abandoned. It seems to me, therefore, that the 
fears of the men when premium was first started are 
being to some extent justified by results. It is being 
made to do the same as piecework. Mr. Siemens, of 
Charlton, told us some time ago that his men shared 
losses as well as gains undec the premium plan, although 
it is but fair to add there is little there to complain of. 
The object in view, both in piece and premium, is the 
same, namely, to increase output, and this is a perfectly 
legitimate object. But the men should have some 
security of permanently sharing in the gain, and, so far 
as I can see, there is no such assurance provided by this 
latest scheme. I notice the extraordinary increase in 
output recorded, but there is no record of the wages paid 
before and after. How is that? The Bethlehem con- 
cern must have been very loosely managed before the 
introduction of new methods, of which I note that the 
payment of bonus was only one. Probably there is a 
good deal of rough repetition work, and hence it was 
possible to organise to advantage. But, as far as an 
ordinary engineering works is concerned, here let me say 
that I don’t believe that anything like the increase of out- 
put suggested is possible. 

Increase, however, would naturally follow, and has 
generally followed, the introduction of either piece or 
premium. Now, what is to prevent a speeding up being 
effected for a while, and then reversion made to day 
work, whereby men would be left to work at task work 
speed for day work rates. This is no faneiful objection. 
Piecework has been wrought so repeatedly in this country. 
The Elswick Company are now working their men, I 
believe—or trying to—up to the standard of ascertained 
capacity for day rates of wages.* I myself have been 
treated in that manner in a machine shop. 

Another objection is that attempts are made sometimes 
to adjust the time rates to the earnings of the men. As 
it happens, a case of this sort has come under my ob- 
servation within this last week. A large firm in Lanca- 
shire has tried to reduce the rates of two men to below 
the district rate. You will now understand our difficulty. 
The systems of piece and premium are used to gauge 
full physical and mental capacity, and then to get the 
additional output for little over the normal day wage ; 
and, in addition, they are used to undermine the principle 
of astandard minimum wage by reducing day rates of 
the least efficient to a point below ordinary comforts of 
life. This we cannot endorse, as our minimum rates are 
always well below the actual rates paid to the best men, 
and leave ample margin for additional payment for addi- 
tional skill or strength or effort. 

Now to get over these objections there must be some 
security offered. The minimum rate should be guar- 
anteed—that is, the rate of the district—and it should 
also be provided that prices will not be altered unduly, 
and not at all unless mutually agreed to. 

I notice that the writer assumes throughout that the 
objection of the men arises through mere prejudice. 
This indicates, to my mind, that he himself is prejudiced 
against the men. As a matter of fact, the men’s objec- 
tion to piecework is based upon experience, and the 
author of this new plan appears to be anxious to con- 
vince his readers that it is not piecework, and at the 
same time he, unconsciously perhaps, discloses the worst 
evils of piecework to be part and parcel of it. Thus on 
page 2, in the very opening of his paper, he assumes the 
accomplishment of “all the work laid out” as a con- 
dition of bonus. Laid out by whom? Our friend has 
never thought for a moment that the man should have a 
say in fixing time for a job which, under the premium 
plan, is only another way of fixing a price. Then, a 
little later on, he brings in the foreman to a share of the 
bonus, which seems to me to be radically wrong, and 
likely to lead to sweating, as it has already done in other 
industries, notably the textile. This is really a re- 
introduction of the old “piece-master’’ system which 
was common in the engineering industry fifty years ago. 
Then there is a new, and to my mind a very sinister, 
element introduced in the person of the “router,” whose 
duties, I understand, are to determine the manner and 
order in which different operations are to be performed. 
The effect of this “routing” would be, of course, to 
divest the man of any right of discretion as to how he 





* We believe Mr. Barnes is here mistaken. The system in use at 
Elswick is practically the Rowan premium plan. 





should do a job, and reduce him to a mere automaton, 
I put the kindest interpretation on this part of the paper. 
There will doubtless be those who will think that the 
author had “ rout,” and not “route,” in his mind when 
introducing this new form of “ feed and speed man.” 

The fact is, I don’t like this Bethlehem scheme, and [ 
like less the “superior person” manner of the author in 
putting it. For, after all, the spirit in which these 
matters are approached is of primary importance. For. 
mal guarantees are sometimes evaded and thereby “the 
best laid schemes... . gang aft agley.” Whereas, on 
the other hand, by human sympathies being brought into 
play, good results sometimes accrue without any guaran- 
tees of a formal nature. But I look in vain for any 
human element about this Bethlehem paper. Instead of 
that I find the “router,” the “automatic punishment,” 
and, generally speaking, I find nothing but a desire to 
screw up the men to the highest point of productivity 
without any safeguards as to health, to permanent effici- 
ency, to fellow feeling, or any other consideration. Men 
are “laid out ” and “ routed” and regimented and taught 
to regard a bonus as the end and aim of life, much ax a 
donkey is spurred to increased effort by the dangling of a 
carrot in front of his nose, and the “routing” of his 
haunches by a big stick. 

Tam sorry to write thus, because I had looked with 
some hope to the premium plan as a means of getting 
over some of the difficulties that confront the trade. The 
fact that this precious scheme has “succeeded” in 
America counts for but little as far as I am concerned. 
There is a good deal which has “ succeeded " there as yet, 
but which can’t “succeed” for long unless it be at the 
expense of the life of the people. And, as one of the people, 
I think that industrial supremacy can be bought too dear. 
I should draw the line before accepting the “ router.” 

These hurried observations will, I am afraid, be little 
use to you for publication, but you can do what you like 
with them.—Yours sincerely, Gro. N. BaRNEs. 

It will be observed that a large part of this interesting 
letter is of general application, and cannot be regarded as 
directed more against Mr. Gantt’s system than against 
others; but we think the shrewd reader will have no 
difficulty in finding the clue to the earlier paragraphs 
near the end of the letter. We would direct attention 
particularly to the passage beginning, “ The fact is, I 
don’t like this Bethlehem scheme.” From this it is 
evident that the lack of what we may call tact in 
applying the scheme and the want of the human element 
have aroused Mr. Barnes’ indignation. It is for this 
reason that we have printed the letter in this place. The 
Bethlehem scheme stands condemned on account of its 
mechanical character. The devotion to a system has 
taken the designer too far; he attempts to make 
machines of his men, and to deprive them of judgment 
in the conduct of the work they are given to do; there 
is a want of human sympathies and fellow feelings. 
This, as we understand him, is the basis of Mr. Barnes’ 
objections. We confess to being in a very large measure 
in agreement with our correspondent. We would rather 
see the premium plan voluntarily adopted by the men 
than thrust upon them, and we strongly advocate the 
maintenance of cordial relationship between the men and 
their employers. Let us particularly commend tke 
following remarks :—* The spirit in which these matters 
are approached is of primary importance. Formal 
guarantees are sometimes evaded, and thereby ‘ the best 
laid schemes . . . gang aftagley.’ Whereas, on the other 
hand, by human sympathies being brought into play, 
good results sometimes accrue without any guarantees of 
a formal nature.” There can be but few of our readers 
who have had practical experience of the management of 
men who could not endorse every word in these few 
sentences. 

We leave the discussion of other matters which Mr. 
Barnes brings up to another time in the right place. 


Mr. Rowan has kindly pointed out that in our article 
describing his system, a slip is repeated in two places. 
At the beginning of the second paragraph, for the words 
“bearing the same percentage to the fixed rate as the 
time taken bears to the fixed time,” read “as the time 
saved bears to the fixed time;” and again, in the next 
line, “reduces the time taken” is obviously a mistake. 
It should of course read “reduces the time allowed.” 
These mistakes are automatically corrected by the exain- 
ples which follow, but we think it advisable to call atten- 
tion to them. 








Tue Rawway Civs.—The London Centre of the Railway Club 
held their ordinary monthly meeting on the 13th inst., at the 
Memorial Hall, Farringdon-street, E.C., the chair being occupied 
by Mr. R. Bruce, M. I. Mech. E. After transacting the usual 
business, a paper entitled ‘‘ Notes on Railways and Train Services 
in the Liverpool District,” by Mr. A. J. Chisholm, was read and 
discussed. Proceedings terminated with votes of thanks to the 
author and chairman. 

INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ MEET- 
ING.—On Monday, March 10th, the usual monthly meeting of the 
graduates was held at the Institution. Mr. Henry Davey, 
member of council, took the chair, and a paper on ‘Coal Gas 
Exhausting Plant” was read by Mr. Oswald Waus, graduate. 
Before the paper was read, Mr. Davey alluded, in a few appro- 
priate words, to the lamented death of Mr. Bryan Donkin, by 
which the Institution and the profession at large had suffered. 
Mr. Waus then proceeded with his paper. The paper described 
the plant employed in a gasworks for withdrawing the gas from 
the retorts and pumping it to the condensers, purifying apparatus, 
&e., and thence to the gasholders and mains. The author then 
proceeded to describe the most common form of exhauster used, 
namely, that of the Beale type. Several interesting and very 
complete wall diagrams were exhibited, showing the construction 
of he exhauster, and the arrangement of the valves, pumping 
engines, &c. Exhausters may be driven by steam, gas, or oil 
engines ; but the usual motor is a steam engine, coupled direct to 
the exhauster. This arrangement enables the engine to be easily 
governed. Various forms of governors were illustrated and 
described. A most comprehensive and interesting model of the 
exhauster was shown, which caused great interest both in the 
reading of the paper and in the subsequent discussion. A well- 
sustained discussion followed the paper, and hearty votes of 
thanks to the author of the paper, and the chairman of the even- 
ing, terminated the proceedings. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue forty-third annual meeting of the Institution 
of Naval Architects began on Wednesday, at 11 a.m., in 
the Hall of the Society of Arts, John-street, Adelphi. 
The President, the Earl of Glasgow, was in the chair. 
There was a fair attendance, but the room was not filled. 
The proceedings began with the nomination of officers 
and members of Council for the ensuing year, and the 
reading of the annual report of the Council. From this 
we learn that, in consequence of his accession to the 
throne, his Majesty the King has been obliged to resign 
his honorary membership of the Institution. His 
Majesty has, however, consented to become its patron. 
The Council are happy to report the continued prosperity 
of the Institution. Reference was then made to the 
summer meeting that was held in Glasgow last June, 
during the time of the Exhibition there, which proved 
most successful. A direct outcome of this Glasgow 
meeting was the formation of a committee to inquire into 
the question of mercantile auxiliaries, dealt with in Lord 
Brassey's paper. The Council had the pleasure of 
announcing that at their request, the President has laid 
the matter before the First Lord of the Admiralty, who 
has kindly promised to give full consideration to the 
views of the Institution. A second committee has been 
formed to consider the possibility of establishing an 
experimental tank for the use of all shipbuilders through- 
out the kingdom, where models of proposed designs could 
be tested for resistance. The members of this committee 
are preparing a scheme for giving effect to the resolution 
unanimously passed at Glasgow in favour of establishing 
such a tank at an early date. A small committee has 
also been appointed by the Council to inquire into the 
question of standardising ships’ calculations, referred to 
the Council by the Paris Congress of 1900, and dealt with 
in the paper by Professor Biles, read before the Glasgow 
summer meeting. The Council have also joined with the 
leading technical institutions in forming the Engineering 
Standards Committee, whose sub-committee dealing with 
standard sizes for ships’ sections has been placed under 
the chairmanship of Mr. A. Denny, in whose hands the 
Council feel that the interests of shipbuilders will be fully 
safeguarded. The Martell scholarship, the regulations 
for which were set forth in last year’s report, has now 
been thrown open to competition, and the Council is 
glad to say that a good number of candidates have applied 
to compete. The scholarship will be awarded on the 
result of the evening examinations of the Board of Edu- 
cation, which will shortly be held. The Council have had 
much pleasure in awarding the gold medal of the Insti- 
tution to Professor W. E. Dalby, M.A., B.Sc., for his very 
valuable paper on “The Balancing of the Reciprocating 
Parts of Engines,” and a premium of books to Captain 
G. W. Hovgaard for his paper on “ The Motion of Sub- 
marine Boats in the Vertical Plane.” An invitation 
from the Schiffbau Technische Gesellschaft to the mem- 
bers of the Institution to take part in the summer meeting 
of the German Naval Architects at Diisseldorf next June 
has been received by the Council and accepted on behalf 
of the members, to whom a detailed programme of the 
meeting will shortly be sent. The Council recalled with 
much regret the deaths, which have occurred since last 
report, of Sir Raylton Dixon and Sir James Laing, both 
Members of Council and long connected with the Insti- 
tution; of Admiral of the Fleet Sir John Edmund 
Commerell, G.C.B., V.C., a distinguished Associate ; of 
Captain L. von Sztranyavszky, late Naval Attaché to the 
Austro-Hungarian Embassy ; and of Messrs. H. Sandison 
and R. Barnard, whose melancholy deaths in the Cohra 
disaster last September are stil] fresh in the recollection 
of members. Lastly, the Council had much pleasure in 
stating that the testimonia] to their late secretary, Mr. 
George Holmes, has met with a very cordial response 
from the members of the Institution, and that the silver 
tazza designed and executed by Mr. Gilbert Marks at the 
Council’s request would be presented to Mr. Holmes, 
together with an illuminated address, these being the 
gifts of the Institution, and also a cheque for a thousand 
guineas voluntarily subscribed by the members, associate 
members, associates, and the leading shipbuilding and 
larine engine firms. 

Mr. Morgan moved a resolution to the effect that past- 
presidents and vice-presidents should have powers con- 
ferred on them to preside at meetings in the absence of 
presidents or vice-presidents, which was carried unani- 
mously. 

The President then delivered his address. 

After reading the letter which he had addressed last 
January to Lord Selborne on behalf of the Institution, 
urging the desirability of an inquiry into the relations be- 
tween the Government and the owners of fast liners and 
other vessels likely to be of use in time of war, he went 
on to announce that in response Lord Selborne had 
agreed to the appointment of a small committee, consist- 
ing of one representative from the Admiralty, one from 
the Treasury, and one connected with the shipping in- 
terests, to inquire into the best means of securing the 
desirable end. It was essential that such contracts 
should be so made that the ships could not pass into the 
hands of foreigners. He next spoke of the experimental 
tank, to which we have referred on another page. Turn- 
ing to the broader aspect of shipbuilding, the President 
said that the returns of mercantile tonnage launched 
during the year continued to show a steady growth over 
past years, and if, at the present moment, the output 
was somewhat in excess of the immediate demands, the 
great expansion that was taking place in the world’s 
commerce promised to justify this increase at no distant 
date. But great as had been the growth of British ship- 
building, other nations had entered the lists, and were 
straining every nerve in the great struggle for the markets 
of the world. In Germany, France, and the United 


States, we saw our greatest rivals taking advantage of 
every advance in scientific research, every improvement 
in labour and time-saving devices, to outstrip us in the 





race; and in shipbuilding their efforts seemed likely to 
receive further extraneous assistance from the bounties 
which their Governments had either already established 
or with which they contemplated fostering this branch of 
trade. Whether this assisting of an industry that 
apparently showed every sign of increased vitality would 
not, in the end, defeat its own objects, remained 
for the future toprove. The great strides made in recent 
years in American shipyards were significant of the 
practical manner in which the subject had been taken up 
in that country, and British shipbuilders would do well 
to keep before them the need of constant thought and 
effort, and of improved methods unhampered by custom 
or conventionality. He then spoke of the Committee on 
Water-tube Boilers. It might be pointed out that, what- 
ever might be the respective merits of the shell boiler 
and the water-tube boiler, or of different types of the 
latter, the navies of the world appeared to have definitely 
decided to adopt the newer form of steam generator in one 
or more of its many forms. The naval authorities of the 
different maritime Powers had given a good deal of atten- 
tion to the question as applied to warships, and a large 
number of experiments had been made. Although the 
details of these had not been made public, it was gene- 
rally reported that liquid fuel was looked upon as likely 
to prove a valuable auxiliary in case of war. After a 
passing reference to the value of liquid fuel, the Presi- 
dent then spoke of the retirement of Sir William White 
and the appointment of Mr. Philip Watts as his successor, 
and, passing on to speak of the Navy Estimates for the 
coming financial year 1902-1903, pointed out that they 
were the heaviest that had ever been presented to the 
House of Commons, amounting in the gross to 
£32,376,717. There were, however, appropriations in aid 
which reduced the sum actually asked for to £31,255,500. 
The latter sum was £380,000 in excess of the correspond- 
ing amount for last year, and nearly nine millions more 
than that of the year 1897-98. A matter which would be 
of especial interest to members of the Institution was 
that the Admiralty had decided to create a new class of 
vessel, to be known as the Scout class. These were 
apparently intended to be somewhat of the destroyer 
type, but with greater sea-keeping power, so as to be more 
efficient for serving with the fleet. As it was proposed 
not to initiate a design for the new class at the Admiralty, 
but to invite the private shipbuilders of the country to 
submit designs to fulfil certain conditions, no doubt 
members of the Institution would be closely identified 
with the new class. 

At the conclusion of the address the President said 
that it was now his most pleasant duty to present to 
their late secretary, Mr. J. Holmes, a piece of plate, an 
illuminated address, and a cheque for 1000 guineas. In 
doing this he spoke with much feeling of the great value 
of the services rendered by Mr. Holmes to the Institute 
during twenty-three years of strenuous services, and he 
was repeatedly interrupted by applause. The text of the 
address runs as follows :— 


We, the president, vice-presidents, and officers, members, 
associate members, and associates of the Institution of Naval 
Architects, desire to record on this testimonial our high appreciation 
of your invaluable services as secretary of the Institution during a 
period of twenty-three years, and in presenting you with the 
accompanying piece of plate as a token of our esteem and 
gratitude, we desire to express our hearty good wishes for a kappy 
future for yourself and Mrs. Holmes. 

We recognise that the present prosperity of the Institution is 
due, in no small degree, to the ability you have displayed in the 
discharge of your duties as secretary, and we recall with much 
pleasure the various meetings, both at home and abroad, which 
you organised with such conspicuous , and which have 
tended so greatly to promote harmony among our members and 
cordial relations with our foreign colleague;. May the success 
which crowned your labours at this Institution follow you to your 
present sphere of action, and may the friends whom you will make 
in your new surroundings prove as numerous and true as those 
you have left behind. 

Signed on behalf of the Institution of Naval Architects, 
President, 
Vice- Presidents. 
Secretary. 

Mr. Holmes returned thanks in words-worthy of the 
occasion ; and he took the occasion to compliment his 
past assistants, and to speak in high terms of his suc- 
cessor. We personally add an expression of our appre- 
ciation of the uniform courtesy which Mr. Holmes has 
displayed in all our official dealings with him; of per- 
sonal friendship this is not the place to speak. The 
recognition of his services which we record was fully 
deserved, and is alike honourable to the members of the 
Institution and to Mr. Holmes. 

A gold medal was presented to Professor W. E. Dalby 
for his paper on the * Balancing of the Reciprocating 
Parts of Engines,” and a premium of books to Captain G. 
W. Hovgaard for his paper on “ The Motion of Submarine 
Boats in the Vertical Plane.” 

A paper on “Torpedo Boat Destroyers,” by Mr. S. 
Barnaby, was then read. It will be found on page 298. The 
discussion was opened by Mr. Yarrow, who said that it 
must never be forgotten that, when considering the 
strength of these very light craft, elasticity was most im- 
portant ; indeed, they largely depended for their safety 
on elasticity, which enabled them to endure blows of the 
sea which would otherwise break them up. But great 
care should be taken to make them as far as might be 
uniformly elastic—not elastic in one place and rigid in 
another, for that was to court disaster. Bending must 
not be local; fatigue in any one place must be avoided, 
and care must be taken that in weakening one part to 
secure lightness, or in adding to the size of a part in 
another place to get strength, an injurious element was 
not introduced. Thus, for example, a clock spring could 
be lightened by making a hole in it, but it would break at 
the hole ; or it might be strengthened at one place by 
thickening it, and it would then break at the junction of 
the thick and the thin places. The deck stresses were 
the most important, because it was comparatively easy 
to get thin plates to stand in tension, as in the bottom of 
the hull, but the very best workmanship was required 
to get thin plates to stand compression in the deck. He 








could not do anything but condemn the joggled seam 
like Mr, Barnaby. In his own practice he invariably 
made his decks with double-butt straps. It is next to 
impossible to get these thin plates to abut evenly along 
the edges; the levelling of which Mr. Barnaby had 
spoken was of the highest importance. Unless the 
buckles were taken out of a plate they would become 
worse and worse, and a constant source of anxiety. The 
plates over the boilers were a weakness rather than a 
strength. They expanded with the heat and buckled, 
As to compliance with the rules of underwriting societies, 
he might say that the rate of insurance for torpedo 
destroyers ranged from 6s. 8d. to £2 2s., which was, he 
thought, very good evidence that the risk incurred was 
not heavy. As to the demand for more strength, he held 
that the present scantlings were quite sufficient. What 
was needed was first-rate workmanship by experienced 
men. In conclusion, he was glad of the opportunity of 
expressing his firm conviction that torpedo boat destroyers 
with the present scantlings are of ample strength to 
ensure the safety of those on board, in any weather, if 
skilfully handled, provided the workmanship is excep. 
tionally good, and proper attention is given in the design 
to those details which are so essential in vessels of light 
construction; and any further material put into the 
structure of the hull only tends to reduce the speed and 
usefulness of this class of vessel, without any correspond. 
ing advantage. 

Mr. Thornycroft did not go into structural details. 
He spoke very briefly. He held that the builders of 
these craft must not be handicapped by conditions which 
could not be fulfilled. Higher speeds could not be got 
on a small displacement unless weights were kept down. 
They could not have everything. A reasonable risk must 
be incurred. Unless care was taken, the high-speed torpedo 
destroyer would be legislated out of existence. Foreign 
nations would not be so particular, and we might find 
ourselves in a very unpleasant position, In _ the 
past torpedo boats and destroyers had proved an 
excellent training school for naval officers and men, their 
characteristics creating a demand for sharpness of 
intellect, keen observation, promptitude, and resource in 
no ordinary degree. 

Admiral Bowden Smith said that he had found, when 
in command at the Nore, that the flotilla of destroyers 
under his charge was too frail for service. They were 
always being damaged; particularly about the bows, by 
the most trifling collisions, such as rubbing against a 
floating buoy, or coming alongside a wharf. In the old 
days, too, when they were caught in a gale, they lay-to ; 
they could not help themselves. In the present day they 
had so much power under their feet that they drove 
against a head sea, and so did serious harm. He did not 
for a moment intend to censure anyone, but he held that 
if the officer in command of the Cobra had lain to head 
to sea, instead of running for a harbour, the Cobra would 
still be afloat. 

Dr. Elgar said that it was an interesting fact that 
although torpedo boats and destroyers had formed part 
of the British Fleet for a good many years, the Admiralty 
had never found fault with them on the score of weak- 
ness. It seemed to be quite a new discovery that they 
were not exceedingly strong. Possibly this was because 
makers were not at first asked for craft intended to 
keep the sea in all weathers. It was simply impossible 
for any mathematician to calculate the stresses to which 
these little craft were subjected, because their support 
was constantly varied in a rough sea. The Admiralty 
are testing them, and he was surprised to find that 
the boats were coming out much stronger than he 
anticipated. No trustworthy calculations could be made. 
The only teacher they had was experience. If a given 
vessel proved herself a good and safe sea boat, then she 
ought to be copied. He was surprised to hear that any 
firm used joggled deck plates. In a sense the bottom of 
a destroyer is weaker than the top; but the greatest 
care should be taken to stiffen a deck so that it may 
not buckle. When high steel was used in plates, it was 
possible that the riveting was not as strong as it ought 
to be, and for this reason he liked the double butt 
system. 

Mr. Hamilton held that ships should be classified, and 
pains taken to let officers know the risks attending the 
use of each class. 

Admiral Freemantle insisted that the use of these craft 
was limited, and they must be nursed. 

One or two other speakers supported in general terms 
the contention that, properly built and properly handled, 
torpedo destroyers could stand very heavy weather 
indeed, but that there was a growing tendency among 
naval men toexpect work from them for which they were 
neither intended nor suited, and that the attempt would 
necessarily end in disappointment. 

Mr. Barnaby replied very briefly, pointing out that to 
run fast against a head sea entailed a fearful stress on 
the bows, which would make them leak. Nothing could 
be done while plates were so thin to prevent dents being 
caused by very trifling collisions.- The factor of safety 
in the main depended on the workmanship. M. Normand 
was turning out boats with a speed of 31:5 knots, and if 
we are to sacrifice lightness for strength we must give up 
such velocities. 

After a vote of thanks had been passed, some con- 
siderable delay was caused by a very general departure of 
members and visitors. 

A paper by M. Ivan G. Boobnoff, Naval Architect of 
I.R.N., was then taken. 


“THe STRESSES IN A SurP’s Bottom Piatine Dvr TO 
WatTER PRESSURE.” 


In this paper the author endeavours to throw more light on the 
stresses and strains to which a ship’s bottom plate are subjected 
by reason of the pressure of the water and to rolling and pitching. 
The outer and inner bottom plating and the bulkhead plates of a 
ship, he says, present, in the majority of cases, a series of per- 
fectly flat plates fixed toa a network and subjected to 
the water pressure, which ma. considered uniform for each 
separate rectangular plate. nder this pressure the particular 
plate bends, and the chief problem for the naval architect consists 
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in establishing the connection between the sizes of the plate, the 
amount of pressure, and the stresses which are caused by it. 

All the attempts that he knew of to solve this question theo- 

retically treat the plate as possessing either absolute stiffness or 
absolute flexibility. In the first case, its breaking takes place at 
a considerably greater load than that determined _by theory ; the 
formulw which are deduced on the second assumption being better 
confirmed by experience ; but the incorrectness of this hypothesis 
itself is obvious. He would not ascribe to the plate properties which, 
evidently, it does not possess—7.e., absolute stiffness or absolute 
Hlexibility—therefore, the results which are thus obtained will, 
yerhaps, be considered as more trustworthy than those obtained 
previously. Although unable to offer a perfectly exact solution, 
giving @ categorically definite result, he would try. 
He then proceeds to the solution of the two following problems :— 
(1) To esta lish the limits within which the tension on a flat plate, 
of given dimensions, loaded with a certain pressure, is included ; 
(2) to apply the deductions so obtained to the constructions used 
in the mercantile marine and in ships of war. His arguments are 
based on the postulate that a plate fixed on its boundary resists 
external pressure partly by its stiffness, partly by its stretching. 
There is a marked difference between the laws of flexion of a 
stiff beam and the resistance of a perfectly flexible but elastic 
oe petits to consider a horizontal steel beam of a uniform 
section, supported at both ends, the span being twenty to forty 
times the height of the beam, and shows that if such a beam is 
loaded the stress at each point of the beam varies almost propor- 
tionally to the load until the beam breaks at its weakest part. He 
then takes the case of a flexible chain, consisting of an extremely 
large number of links, but of insignificantly small weight, so that 
this chain can be extended horizontally between two absolutely 
fixed points. If now a progressively increasing vertical load is 
applied, it will be observed that there no longer exists the former 
direct relation between the load and the strain, but that the 
deflection varies as the cube root of the load; but when the 
tension of the chain has exceeded the limit of proportionality, 
the deflections increase more quickly and the tensions more 
lowly. 

Thus, to the case of a stretched and loaded chain, the usual 
engineering criterion—the factor of safety—is perfectly inappli- 
cable. If a load of 6 tons breaks a chain, the tension under a 
load of 1 ton will not be six times less than the ultimate tensile 
strength, but only one and three-quarter times ; thus it consider- 
ably passes the limit of elasticity, and a chain may be broken, 
supporting under ordinary conditions as much as 6 tons, by 
repeated or indefinitely continued application of loads of only 
1 ton. Applying these deductions to the question of thin plates, 
the author considers the question of a plate firmly riveted to a 
rectangular frame so stiff as not to give way with the bending of 
the plate. In this case the plate presents something intermediate 
between the limiting cases considered above of the stiff beam and 
the flexible chain, and so long as the tensions are small, it very 
closely resembles the stiff beam ; on increasing the load the plate 
loses the property of bending like a beam, and the chief part 
of the resistance of the plate becomes due to its extension like 
the case of the chain considered above. It is the ratio of the least 
dimension of the plate to its thickness which determines whether 
the first or the second case gives a closer approximation. 

The author then passes on to an interesting discussion of the 
conditions prevailing in the case of cellular construction, and 
arrives at the conclusion that with a thickness of the outer shell 
plating of a large battleship = }fin., and with a space between 
the transversal frames 48in., the admissible pressure is apprexi- 
mately equal to 24ft. of salt water, and is almost independent of 
the space between the longitudinal frames, if this space is 8ft. or 
more. Therefore, in still water the draught of the ship being 2/ ft. 
to 26ft., the pressure approaches to the limiting one, whilst the 
maximum tension amounts to about 8 tons per square inch. The 
author then passes to the calculation of the tension of the bottom 
and deck plating, produced by the bending moments due to 
inequalities of weight and buoyancy, assuming that all the longi- 
tudinal plates take a whole part in the resistance of the ship con- 
sidered as a solid beam, a maximum stress of 4 tons to 5 tons, or 
even 6 tons per square inch being usually admitted. It must, 
however, be remembered that to this stress must be added the 
preliminary one, proceeding from the pressure of the water. 
Thus, the total stress of the bottom plating may be much nearer 
to 12 tons or 15 tons per square inch than the required 5 tons, and 
shows by diagrams the construction of the hull of a ship so that 
the tension on the inner bottom plates, when exposed to the 
pressure of the test column of water, equal to the draught of the 
vessel, or more. 

The paper concludes with an appendix, showing the calculations 
upon which the author’s arguments are based. . 

Portions of this paper were read at lightning speed by 
the Secretary. 

The discussion which followed was mainly devoted to 
a consideration of the author’s mathematics, and could 
not be reproduced here. It was opened by Dr. Elgar, 
who stated plainly that it was beyond his powers to 
criticise the investigations of the author at short notice, 
but that it appeared quite evident that his calculations 
were based on erroneous data. The thickness given for 
the skin plates of a large battleship and the spacing of 
the frames were quite wrong, as was the statement of her 
draught, 

He was followed by Professor Bryan, of Bangor 
College, who plunged at once into formule, with the aid 
of chalk and the blackboard, the most noticeable 
portions of his speech being the suggestion that small 
deflections in plates should be measured by the aid of 
little mirrors attached to the plates, reflecting rays of 
light on a screen, which would be deflected through large 
ranges by a movement so small as to be otherwise im- 
practicable. 

At night the annual dinner of the Institution took place 
at the Holborn Restaurant. 


On Thursday morning the first paper read was that by 
Sir F’, Flannery, on 


“Liquip Furet For SuHIps.” 


The following sections appear to us to be of the most 
general interest :— 


Comparatice advantages and disadcantages for war vessels.—The 
problem that confronts every designer of a warship is the combina- 
tion of the greatest speed, armament and ammunition supply, 
protection, and range of action, in the smallest and least expensive 
hull, and any reduction of weight and stowage room of any of the 
necessary elements of any of ose qualities is a saving which acts 
and re-acts favourably upon the problem in a manner familiar to 
usall. The practical tigures of comparison between coal and oil 
fuel realised in recent practice are that two tons weight of oil are 
equivalent to three tons weight of coal, and 36 cubic feet of oil 
are equivalent to 67 cubic feet of coal as usually stored in a ship's 
bunkers ; that is to say, if the change of fuel be effected in an 
existing war vessel, or applied.to any design without changing any 
other of the data than those affecting the range of action, the 
range of action is increased by 50 per cent. upon the bunker 
weight allotted, and nearly 90 ‘per cent. upon the bunker space 
allotted, 

The coal protection for cruisers, whatever its real advantages—a 
matter upon which different opinions exist—would disappear with 





the use of liquid fuel, because it would be for the most part 
stowed below the water-line, if not wholly in the double bottom. 
The double bottom and other spaces, quite useless except for water 
stowage, would be > of storing liquid fuel, and the space 
now occupied by coal bunkers would be available for other uses. 
The ship’s complement would be reduced by the almost complete 
abolition of the stoker element and the substitution of a limited 
number of men of the leading stoker class to attend to the fuel 
burners under the direction of the engineers, and the space of 
stokers’ accommodation, the weight of their stores, together with 
the expense of their maintenance, would be saved. The number of 
lives at risk, and of men to be recruited and trained over a long 
series of years would be reduced, without reducing the manceuvring 
or offensive or defensive power of vessels of any class in the fleet. 

Re-bunkering at sea—so anxious a problem with coal—would be 
made easy, there being no difficulty in pumping from a store-ship 
to a warship in mid-ocean in ordinary weather ; 300 tons an hour 
is quite a common rate of delivery in the discharge of a tank 
steamer’s cargo under ordinary conditions of pumping. The many 
parts of the boiler fronts and stokehold plates, now so quickly 
corroded by the process of damping ashes before getting them 
overboard, would be preserved by the action of the oil fuel, and 
the same remark applies to the bunker plating, which now so 
quickly perishes by corrosion in way of the coal storage. 

Liquid fuel, if burned in suitable furnaces with reasonable skill 
and experience on the part of the men in charge, is smokeless. It 
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Company, is worked without steam jet, and largely depends upon 
the assistance to combustion of air heated previously to its meeting 
the liquid fuel. The furnace is prolonged by an annular extension 

This extension is provided with spiral partitions, C, C, C, 
intended to give a whirling action to the air as it enters the fur- 
nace, the air as it passes through these spiral partitions being 
heated from the combustion inside the extension of the furnace 
proper. The injectors or burners for the oil are on the Kérting 
system. There are dampers, E, E, E, to control the admission of 
air. The Meyer system has now been in use for two years on 
several Dutch steamers, and with great success. 

The system fitted to the Hamburg-American s.s. Ferdinand C. 
Laeisz is the Kiérting system, and does not involve the use of direct 
steam for pulverising the fuel. After water separation in the 
manner already described, the oil is raised by a steam pump, and is 
heated to about 60 deg. Cent. by a heater on the suction pipe; it 
is also filtered before reaching the pump valve. It then passes 
through the pump, and is delivered to another heater, which 
raises its temperature to 90 deg. Cent., and at this temperature, 
and after further filtration, and under a pressure of 30 Ib. per 
square inch, it is injected into the furnaces. In the act of injec- 
tion a spiral, or centrifugal, motion is given to the oil by a 
screwed needle, and this, added to the pressure from the pump, 
and the softening effect upon the oil of heating to high tempera- 





ture, causes the oil to spray and ignite. The fire bars are left out, 
and the furnaces are bricked right round, and air is admitted to 
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is easy to produce smoke with it, but this is evidence of its being | the furnaces through perforated gratings, fitted with adjustable 
forced in combustion, or of the detailed arrangements of the fur- | 


nace being out of proper proportion to each other. In regard to 


smokelessness, it is, when used under conditions customary in the | 
merchant service, not inferior to Welsh coal, and superior to any | 


other coal ordinarily in use. 
than that of Welsh coal when the cost of transport and Suez Canal 
dues are added to the original price of the coal as delivered in a 
Welsh port. 

The evaporative duty required from the boilers of destroyers is 
greater than that required for boilers of any other type, and, 
whilst it is possible to burn enough liquid fuel to produce the re- 
quired duty in boilers hitherto using coal at natural draught, or 
even coal at moderate forced draught, difficulty has been found in 
burning enough oil fuel in boilers of the destroyer type to produce 
the same duty as that realised under coal at great air pressure. 
The question of economy of fuel in destroyers when at full power 
is of comparatively little importance, but the production of the 
maximum power is essential ; and further experiments now in pro- 


cess will probably solve the difficulty as it has been solved in loco- | 


motive practice on the Great Eastern Railway by the skill and 
enterprise of Mr. Holden. 

Messrs. Yarrow have obtained some highly encouraging results 
in two torpedo boats built by them for the Dutch Government. 
Their process is to obtain the maximum speed with coal under all 
usual conditions of forced draught, and then to inject liquid fuel 
into the furnace above the coal, thus securing additional boiler duty, 
while leaving the whole of the grate surface available for coal com- 
bustion. The result was to increase the maximum speed of the 
vessel by over one knot per hour. Messrs. Thornycroft have 
recently made experiments, and have obtained the high evapora- 
tive duty of 18-95 lb. of water per pound of oil fuel. The extra 


rapidity of raising steam with liquid fuel is undoubted, and this is | 


a feature upon which much stress has been laid in recent naval 
debates. So far as experience has shown there is no deterioration 
of liquid fuel, however long it is stored before use. 

Comparative advantages and disadvantages for mercantile ships.— 
The conditions which fuel most fulfil in the case of a mercantile 
vessel differ only in some respects from the conditions applying to 
a war vessel, the chief difference being that of cost. The question 
of direct cost is of little importance in a war vessel, provided the 


advantages above-named are really secured in practice, but in a | 


commercial vessel the direct cost of fuel, although here also neces- 
sarily merged in other questions, is of the first importance. The 
saving of stokers is considerable, although the complement should 
not be reduced below that necessary to assist the ship’s engineers 
in overhauling, or in case of emergency. In some instances a 


stoker’s and trimmer’s crew of thirty-two is now represented by a | 


fireman’s crew of eight hands, whose duty, however, is mainly 
cleaning and helping the engineers with their greasing. 

In the case of medium-sized vessels working with natural draught, 
the advantages of uniform steaming, irrespective of wind and ven- 
tilation, and of large reserve of steaming power, are the same for 
liquid fuel as for every other system of forced draught. The greatest 
commercial gain, however, is the increase of weight and space 
available for freight. | Adopting the proportion of 3 tons coal as 
equal to 2 tons oil fuel we find a gain in weight of, say, 1000 tons 
in the freight of a first-class Atlantic steamer, and a gain of nearly 
the whole of the bunker space, which, subject to drawbacks of non- 
stowage in the hot parts of the bunker space, would be available 
for measurement freight. Allowing for these, and assuming the 
storage of the whole of the fuel in the double bottom and peaks, 
there would be a gain approaching 100,000 cubic feet of measure- 
ment made available for freight in such a vessel. The gain from 
substituting the new fuel in vessels of less steam power propor- 
tionate to the size would be correspondingly reduced, but it may 
be fairly estimated for most ships that 25 per cent. of the space 
now occupied by coal bunker storage could be utilised for cargo 
by the transfer of the fuel in a liquid form to the double bottom 
and other parts not now of any direct use. 

The cleanliness of oiling instead of coaling passenger ships, and 
the saving of detention at ports of call, are obvious. The provision 
of storage and pumping and ventilation arrangements and of the 
furnace gear are a disadvantage both as regards cost and weight, 
and in some ships trouble and expense has arisen from boiler leak- 
age consequent upon the presence of water in the oil, and the lack 
of experience of the engineers, but these difficulties are now dis- 
appearing, and latest developments are in the direction of simplicity 
and less first cost. Oil fires do not require cleaning, thus avoiding 
a prolific source of lost speed in ordinary voyage routine. 


The paper concludes with descriptions of several 
burners and furnaces suitable for oil fuel. We have in 
recent articles so extensively dealt with these matters 
that it does not seem necessary to reproduce all the 
diagrams, but we illustrate the comparatively new and 
less known Meyer furnace :— 

This system, fitted in the vessels of the Dutch Steam Packet 


The cost of fuel in the East is less | 


covers. This system has been so successful that the Hamburg- 
American Company have fitted four vessels with it. 








ACETYLENE GENERATORS. ; 





THOSE of our readers who have followed the development 
of the acetylene industry in Great Britain will remember that 
in December 1900, the Department of H.M. Inspectors of 
Explosives was struck with the manner in which the use of 
acetylene was spreading throughout the country, and with 

| the dangers which might accrue to the public at large were 
| they, in the absence of authoritative guidance, to buy 
| and employ badly designed and constructed generators. 
| Accordingly, Captain J. H. Thomson, Chief Inspector, 
addressed a letter to Dr. Boverton Redwood, Professor V. B. 
Lewes, Messrs. C. V. Boys, H. E. Jones, J. Swinburne, and 
Mr. A. Spencer, of the London County Council, requesting these 
gentlemen to form themselves into a Committee ‘‘to advise 
as to the conditions of safety to which acetylene generators 
should conform, and to carry out tests of generators now on 
the market, in order to ascertain how far these conform with 
such conditions.’” The Committee promptly responded, 
notified the trade, suggested that apparatus should be sent 
in, and began their investigation. The report has now been 
issued. It forms a pamphlet of 36 pages, comprising Captain 
Thomson’s formal report to the Secretary of State; the Com- 
mittee’s report to Captain Thomson; a lengthy table 
showing the behaviour of each separate generator when 
submitted to an actual test, i.e., the amount of acetylene it 
produced when supplied with carbide of known gas-making 
value, and the maximum pressure found in the decomposing 
chamber and elsewhere ; an illustrated appendix figuring and 
describing almost every apparatus referred to; certain formal 
letters of instruction, &c.; and a model code of rules to be 
obeyed where carbide is stored simply, or where it is stored 
and converted into gas. 

It is not possible to give a full and really useful description 
of the results obtained without reproducing all the diagrams 
and the table mentioned above; the report is so extremely 
important and valuable to everybody making or using 
acetylene apparatus—indeed, we may safely say that it is 
the most important document dealing with the new gas 
which has yet appeared in any country—that it must be 
purchased and studied thoroughly. In the main it is a 
reassuring pamphlet. Although there is reason to believe 
that several apparatus were not submitted to the Committee 
for obvious causes, and one or two others were altered in 
design before being submitted, forty-six generators were tested, 
and not one of them ‘‘showed evidence of being otherwise 
than safe under the conditions of the test.’’ Some of them, 
however, were ‘‘ of unnecessarily and undesirably complicated 
design, and some were not sufficiently strong in construc- 
tion.’’ Two table lamps were tested, but neither proved 
satisfactory—a phenomenon which entirely bears out the 
unwelcome and often contested statements made by Dr. 
Miinsterburg in the article we discussed on page 277 of otr 
issue for September 13th last. Once again we have from 
absolutely detached and well-known authorities an emphatic 
pronouncement in favour of non-automatic generators as 
opposed to those working on the automatic principle ; for the 
Committee ‘‘do not think the advantages aimed at by the 
designers of automatic apparatus are sufficient to make it 
worth while to incur the possible trouble which we fear may 
be met with in the practical use of automatic generators, 
especially those of complicated design ’’—a dictum to which 
we can only object by the remark that in all probability no 
one generator builder could be found to admit his apparatus 
complicated. It should be added that in every case some 
representative of the maker was present during the trial of 
the machine ; nearly all were tested with one description of 
carbide, which in all instances was examined for gas-yielding 
capacity before employment. To everybody contemplating 
the erection of a generator—to public and local authority 
alike—this Government paper will be found of inestimab’e 
service ; and on their behalf we can only thank the members 
of the Committee, jointly and severally, for the labour, time, 
and skill they have bestowed on the subject. 
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Central London Railway is 13}, the City and South London 
is 13}, and the Metropolitan and District Railway propose 16. 
From these figures it will therefore be seen that the Liverpool 
line will have the highest scheduled speed for an electric 
railway in the world. 

It is interesting, also, to state that the motors with which 
Mr. Cottrell is equipping the accelerated trains weigh only 
42 ib. per horse-power. On referring to the drawing of the 
train, it will be noticed that the weight is so distributed as 
to produce the minimum strain on the permanent way, &c.; 
in fact, this train will fully meet the suggestions recently 
made by the chairman of the Vibration Inquiry Committee. 

It is gratifying to note that, in spite of the wave of 
Americanism that has recently been passing over this country, 
that the motors described above—which were designed to 
meet the company’s requirements and specification by Mr. 
Sydney H. Short—were made by the English Electric Manu- 
facturing Company, of Preston, to whom the contract for the 
equipment of the company’s trains has been given, they 
undertaking to complete the work in four months, which is 
half the time in which some of the American firms under- 
took to provide a similar equipment. 








DOUBLE-BOGIE TANK LOCOMOTIVE, 
NORTHERN RAILWAY OF FRANCE. 


Or late years the number of trains using the Paris terminus of 
the Nord line has increased to such an extent that the chang- 
ing of the engines has become a hindrance in the handling of 
the traffic. This is particularly so in the case of the 
suburban trains, which run into the central portion of the 
station. These trains, which run considerable distances, 
have been worked by tender engines, the tank engines which 
the company possessed not carrying sufficient water and coal 
for the run, without refilling at some point en route. The 
two types of engines employed on this service, which it 
is intended to replace by new type engines, were a class of 
six-wheeled front coupled tender engines, and a class of eight- 
wheeled four-coupled and bogie tender engines, it being 
necessary to turn those engines before putting them on their 
trains. They had to be sent to La Chapelle depot, a distance 
of 13 miles, which not only wasted time, but occasioned a 
lot of unnecessary mileage and extra signalling, not to men- 
tion consumption of fuel. In order to obviate all these evils, 
M. G. du Bousquet designed and had built the very fine 
engines which are the subject of our illustration on page 281. 

The engines are mounted on twelve wheels, there being a 
bozie at each end, and four coupled wheels driven by outside 
cylinders. There are many new and interesting features in 
the design, which is quite a departure from ordinary French 
We intend to illustrate and describe these engines 


practice. 
more fully in a future issue. The following are the principal 
dimensions :— 
Cylinders. . a l7in. by 23§in. 
Wheels, diameter— 

Bogie ; 2ft. 11}in. 
Coupled a 5ft. 54in. 
Wheel base, bogies .. .. .. .. .. .. Sft. 10fin. 

Leading bogie centre to driving wheels 
a es 

Rigid wheel base.. .. .. .. .. .. .. 5ft. 10in. 

Coupled wheels centre to trailing bogie 
a ee See 


1394-37 sq. ft. 
18-29 sq. ft. 
170 Tb. per sq. inch 


Boiler heating surface. . 
Area of fire grate .. 
Working pressure... .. .. 


Weight in working order— Tons ewt. qrs. 
Leading bogie .. .. .. | ae ee | 
ONIN ir ks: ks ae ee no Se Be BES 
anaheim mere |e ae 
Trailing bogie .. .. . sane ee ae 

Total . pn ae ee a Se Is 2 








DOCKYARD NOTES. 





THE destroyer Starfish has been tested again at submarine 
destroying, and with more success than formerly. That is to 
say, the first booms used to break when the charge was ex- 
ploded, now they stand the shock well. We are no great 
believers in the practical utility of submarines—at any rate 
as yet—but they are a force that has to be reckoned with, 
and to evolve means of destruction is to be on the safe side. We 
are very glad, therefore, that the matter has not been dropped, 
as at one time seemed to be the case. Admiral Douglas, or 
—according to other accounts—Admiral May is the deus er 
machina, The Lords of the Admiralty have such a popular 
reputation for doing nothing, save ‘‘sitting tight ’’—and 
popular ideas on this matter are not invariably incorrect— 
that it is a pleasure to chronicle the existence of Lords of the 
Admiralty to whom it does not apply. Admiral Douglas is 
leaving the Admiralty in a short time; he will carry away 
with him a record as a man who has worked hard for all- 
round efficiency. His retirement will be a loss to the 
country, though Admiral Fisher, who will replace him, may 
be trusted to keep things going, as he is also a man of 
energy. 





THE Bulwark has been commissioned at Devonport as the 
new flagship for the Mediterranean Fleet, which Admiral 
Domville is now taking over. 





WEI-HAI-WEI is to the fore again. It is curious how 
those anxious for its retention never realise how gladly 
the Japanese parted with the place. Both Wei-hai-Wei and 
Port Arthur had reputations as impregnable. These re- 
mained unshaken, despite the ease with which the Japanese 
took both places. Russia took the latter and we the former ; 
and both have now discovered that ‘‘ impregnable base ’’ does 
not necessarily mean a place worth having. There is only 
one really good place on the Chinese coast, and that is Kiao 
Chau, which the astute Germans took long ago. 





Tar Minerva-Hyacinth Derby is to be re-run this year for 
the use of the Boiler Committee. 





Work in connection with the refit of the Powerful is 
going on all night as well as day at Portsmouth just at 
present. 


OIL FUEL RIVET HEATING FURNACE. 





A RIVET heating furnace of new design has just been intro- 
duced by Taite and Carlton, of 63, Queen Victoria-street, 
E.C. It has been designed more especially for use with 
pneumatic riveters, and has been fitted with Holden's 
apparatus for burning liquid fuel. Steam might, of course, be 
employed instead of compressed air, but where pneumatic 
tools are used there is a supply of compressed air to hand. 
The general construction of the furnace is quite simple. As 
will be seen from the accompanying engraving, the apparatus 
is carried on three wheels, so that it can readily be drawn 
about from place to place. The oil supply is carried in the 
riveted box at the right-hand side of the engraving. This box 
or tank has a storage capacity of about 1} cubic feet. The 
Holden burner is fixed below it, and the flames from 
the burner are made to play through a hole in the end of the 
furnace-box. The two ends of the furnace are of fire-brick, and 
the whole of the inside is also lined with fire-brick 44in. thick. 
There is a horizontal dividing piece of thick fire-brick which 
extends nearly to the end of the furnace remote from the 
burner, but it stops short, so as to allow of the heated gases 
rising and travelling backward to the chimney. The furnace, 
therefore, is composed of two parts, and each part is provided 
with a sliding door. The method of procedure is to put the 
rivets into the top compartment, and then as they gradually 
warm up they are thrust along until they fall down into 
the lower chamber, into which the Holden nozzle projects. 
The inventors assure us that the furnace is large enough to 
keep three pneumatic riveters supplied concurrently. Its 














RIVET FURNACE 


weight is about 12 cwt., and it can be pulled or pushed about 
by one man. Its overall dimensions are 2ft. wide, 4ft. 6in. 
long, and 4ft. 6in. high, and there is a chimney in addition 
to this some 18in. high, which, however, is easily taken down 
and put upagain. It is claimed for this apparatus, apart 
from its compactness and portability, that an exact regulation 
of temperature may be maintained, the burner being 
absolutely under control. We are informed that where it is 
in use the furnace has worked well. We ourselves have, 
however, only seen it when not at work. It is strongly made 
and compactly designed. 








ACETYLENE IN AUSTRIA. 





A NEw code of rules governing the design, erection, and 
manipulation of acetylene generators and the storage of 
calcium carbide, drawn up by the Austrian Ministry of Com- 
merce and Railways, came into force in that country last 
autumn. The regulations include forty-eight paragraphs, 
and deal with the most varied matters; but as many of them 
are similar in character to those which may be found in the 
model rules of the London. County Council, we only notice 
below such as appear to be novel or interesting. 

Up to 150 kilos. of calcium carbide in drums of 50 kilos. 
each may be stored in dwelling-rooms, provided the latter are 
protected from fire and moisture as much as possible. More 
than 150 kilos. may be kept in a dwelling-room for three days, 
but for prolonged storage proper apartments are necessary. 
In shops 20 kilos. of carbide may be kept for sale. Acety- 
lene compressed above 1:1 atmosphere—absolute pressure— 
may only be prepared and used under special permission. A 
mixture of not exceeding 50 per cent. of acetylene with oil gas 
may be compressed up to 10 atmospheres; with any other 
diluent the maximum is 6 atmospheres (absolute). Admixture 
of air with acetylene is forbidden under all conditions. 
Generators in which the water drips or flows upon the carbide 
in small quantities are only permitted for portable lamps ; 
for use indoors the burner must be fitted with a cock, and 
provision must be made inside the apparatus to store 
gas evolved by after-generation in a safe manner. Apparatus 
in which the whole of the carbide is sunk into water, 
or in which water rises round the carbide, are only per- 
mitted if after-generation does not occur, or if such 
after-generation does not act prejudiciously upon the be- 
haviour of the machine. Apparatus in which small quan- 
tities of carbide are periodically dropped into the water are 
subject to no special rules, assuming them to be constructed 
in a mechanically sound manner. Fixed apparatus for the 
illumination of rooms or houses must not be put into 
occupied rooms, but may be placed in unoccupied rooms— 
Nebenriiume—or in basements—Souterrainriume—provided 





the quantity of carbide which comes in contact with the 





water does not exceed 2 kilos., and that the gasholder does 
not store more than 600 litres. These rooms must be used 
for no other purpose, and the floor space in them must be at 
least three times that occupied by the apparatus. Cellars 
must not be employed for the erection of generators. Build. 
ings for generators in which more than 25 kilos. of carbide 
are brought in contact with water, or in which the holder 
stores more than 8 cubic metres, must be separated from the 
dwelling-house by a distance of 10 metres or by a fireproof 
wall. Under these limits a distance of 5 metres is sufficient 
The ventilators of generator sheds must not be capable of 
being closed, but they must not admit rain or snow. In the 
case of large installations for complete villages or large 
institutions the generators and holder must be in a separate 
building, or the latter may be in theopenair. The buildinos 
must be fitted with lightning conductors. Operations with 
carbide and with water must not be carried on simultaneously, 
Generators which decompose the carbide so imperfectly 
that actual unattacked lumps are left, or that the residues 
give off gas when moistened are forbidden. The generating 
vessel must not be connected with the holder by means of 
rubber tube. Parts of a fixed apparatus which contain 
acetylene must not be soldered only, but riveted or folded 
together. Pressure gauges must be fixed wherever the 
pressure is capable of rising too high; these must be of 
double the length required to show the normal pressure : 
mercury gauges are not allowed. The end of the safety valve 
pipe which extends into the open air must be guarded against 
entry of rain or snow. In gasholder seals, whenever the 
danger of freezing does not appear to be avoided by other 
means, a solution of common salt is to be used. [This rule 
might with advantage be revised to read calcium chloride or 
glycerine.| The temperature in the gas space of the generator 
must not exceed 50 deg. Cent. during evolution of acetylene, 
except in portable apparatus of one flame only, where 
80 deg. Cent. is permissible. Automatic generators are to be 
fitted with signalling arrangements to indicate when the 
holder bell has reached its highest or lowest position, but 
these devices must not be liable to produce a spark inside the 
generator building. The piping must be tested to a pressure 
of at least 300 mm. of water, or three times that at which the 
burners work; the loss must not exceed 20 mm. in five 


minutes. Rubber connections are only allowed on movable 
lamps and boiling burners, &c.; such apparatus must bear no 
cock—the cock must be on the generator side of the flexible 
tube. 





TEST OF A MACHINE-FIRED BOILER. 


WE have been forwarded for publication the following particu- 
lars of a test made at the Belfast Corporation Electricity Works, 
on a Babcock and Wilcox water-tube boiler, fitted with ** Bennis” 
patent gold medal machine stoker and patent self-cleaning com 
pressed air furnace. Mr. T. W. Bloxam was present on behalf of 
the Corporation of Belfast, Messrs. 7. Bennis and G. A, 
Rossetti for Ed. Bennis and Co., Limited, and Mr. A. E. Parker 
for Babcock and Wilcox, Limited. 

March 7th, 1:02 

5} hours 

**Mynydd Newydd 
14,049 B.T.U. per Ih. 


Date of trial. 

Duration of trial 

Coal used eae ee a eee 
Calorific value of coal by calorimeter... .. .. 
B.T.U. required to evaporate one pound of 


water, including superheat .. .. .. .. 1234-5 B.T.U. 
Heating surface of boiler ae 4228 sq. ft. 
ee eee ee 50 sq. ft. 
Ratio of heating to grate surface. . 84-56 tol 


Steam pressure by gauge (average) .. .. .. 161-4 1b, per sq. in. 
Average temperature of superheated steam 

leaving boiler .. .. .. .. «. «+ «+. 525 deg. Fah. 
Number of deg. Fah. of superheat .. .. .. 154 
Feed-water temperature (average) .. .. .. 66-5 deg. Fah. 
B.T.U. required to evaporate one pound of 

water, omitting superheat .. .. .. .. 1160-6 B.T.U. 
Factor of equivalent evaporation, as from and 


at 212 deg. Fah. .. 1-2018 
Total fuel burnt.. 9243 Ib. 
1760-6 Tb, 


Fuel burned per hour 

Fuel burnt per square 

Percentage of carbonic acid in 
leaving boiler (average) .. 


foot of grate per hour ., 35-2 1b. 
flue gases 
«+ oe e+ 14-5 per cent. 
As from actual As frora and 
conditions. at 212 deg. Fah. 
Ib. Ib. 


Total water evaporated .. 92,000 110,565 -6 
Water evaporated perhour .... .. 17,523-8 21,060-1 
Water evaporated per square foot of 

boiler heating surface per hour .. 4-14... 4-95 
Water evaporated per pound of coal .. 9-95 .. 11. 
Thermal efficiency of boilers with Bennis 


stoker and furnace vie. Tae 82-23 per cent. 
Thermal efficiency of boilers with Bennis 


stoker and furnace, including superheat .. 87-46 per cent. 








Griascow UNIVERSITY ENGINEERING Socrety.—After the annual 
business meeting of the Society, Mr. Bamford being in the chair, 
a lecture was delivered by Mr. Geo. Blair, B.Sc., on “‘ High-speed 
Gas Engines.” The lecture was fully illustrated with slides, and 
dealt with the development and present forms of the internal 
combustion engine. Mr. Blair compared in detail the various 
designs, arrangements of cranks, governing, Xc., and gave 
statistics showing the great economy effected by the use of gas 
engines, and the perfection of the transmission of power by gas 
mains. On Saturday the members visited the Pinkston tramway 
power station. 


EDINBURGH 
engineering students 
Beare, and in conjuction with the day students of the H é 
College, founded a Students’ Engineering Society. The office 
bearers are as follows:—Hon. presidents, Professor Beare, 
M. Inst. C.E., University ; Professor Stanfield, M. Inst. C. E., 
Heriot-Watt College ; presidents, A. F, Macdonald Clark, Univer- 
sity ; Maleolm Campbell, Heriot-Watt College ; hon, treasurer, 
Professor Baily, M. Inst. E.E., Heriot-Watt College. The com- 
mittee of six is elected equally from the University and the Heriot- 
Watt College. The joint honorary secretaries are Andrew W ilson, 
C.E., 5, St. Andrew-square ; and Graham L. Porter, Heriot-Watt 
College. The first meeting of the society was held on Monday, 
March 10th, in the Heriot-Watt College, M. Campbell, president 
of the society, being in the chair. Professor Beare, honorary pre- 
sident, gave a lecture on ‘‘ Some Modern Developments of the Gas 
Engine.” The lecturer took 1889as the date from which hestarted, and 
gave a very complete resumé of developments in gas engine practice 
from that date. In the first part of the lecture the various methods 
by which the economy of the engine itself has been improved were 
dealt with, and in the second the different gases in use. he 
Dowson and other producer plants were fully described, and the 
question of the use of blast-furnace gases were treated at some 
length. Numerous lantern illustrations added considerably to the 
instructive value of the lecture. Professor Stanfield made a few 
remarks at the close, and after a motion cf vote of thanks to Pro- 
fessor Beare had been heartily responded to by the 300 or so 
students present, the meeting adjourned. 


SrupENts’ ENGINEERING Socrety. — Edinburgh 


have now, at the suggestion of Professor 
eriot-Watt 
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RAILWAY MATTERS. 


Tur railway accidents in the United States in January 
last included fifty collisions, twelve derailments, and two other 
accidents. ‘The only accident in which passengers were killed in a 
train was that at New York City, on January 8th. 

Ten more eight-coupled compound goods engines are 
under construction at the Crewe Works, and will bear Nos. 1891 to 
1900. A further ten express engines of the ae Jubilee class 
are being built, and will be numbered 1951 -to 1960. 


Durine February the Simplon Tunnel advanced 70m. 
(76 yards) on the Swiss side ; but no progress has been made on 
the Italian side during the present year, on account of water 
incursion, which still amounts to 181 gallons per minute, and it 
has been found necessary to replace the timbering by wrought 
iron supports, 


Tur new railway line to Exeter in the Teign Valley 
district is progressing toward completion. The two last cuttings 


on the line at Ide will be finished in a few weeks, and that will | 


practically complete the heavy work to be done. There is every 
prospect of the line being ready for the Government inspection 
before the Coronation, 


AccorDING to the Board of Trade returns on continuous 
brakes for the half-year ended June 30th, 1901, the total miles run 
of trains fitted with the Westinghouse automatic brake was 
30,596,334, and with the automatic and simple vacuum brakes 
70,971,435 miles, The number of faults recorded with the Westing- 
house was 211, and with the latter 254. 


Tue Light Railway Commission at Hounslow on 
Wednesday considered an application from the London United 
Tramways Company for powers to construct lines from Hounslow 
to Hampton and from Hounslow to Southall, from Sunbury to 
Hampton, and from Sunbury to Hanworth. Several local authori- 
ties opposed the schemes, including the Middlesex County Council. 
The tramways company withdrew the first two lines, and the com- 
mission sanctioned the construction of the third. 


Tue French Journal Officiel of March 15th, publishes 
decrees, declaring to be of public utility, (1) a railway of local 
interest from La Teste to the lake of Cazeaux ; (2) the works for 
transforming the present network of Nice tramways, and also (3) 
the Nice and Cimiez tramway ; (4) an extension to Saint-Germain- 
en-Laye of the Courbevoie and Pecq tramway; while the Dun- 
kerqgue Chamber of Commerce is authorised to raise 350,000f. 
(£14,000) for completing the equipment of the harbour. 


Aw apparatus has been tested on the Chicago, Mil- 
waukee, and St. Paul Railway, which must have the effect of 
reducing the risk of collision to a minimum, especially at night, in 
a hilly country, where there are numerous curves. In addition to 
the usual headlight projected forward, there is a powerful beam of 
light thrown upward, which can be clearly seen for 10 miles, thus 
enabling engineers to locate the whereabouts of other trains. 


The light is furnished by a steam dynamo devoted to the head- | 


light. 


Tue first locomotive to be fitted with a Belpaire fire- 
box for the Great Eastern Railway has just been completed at the 
Stratford Works, This is a six-wheels coupled engine, No. 1189, 
similar in many respects to the 1150” class of goods engines 
introduced by Mr. Holden recently. The boiler is 11ft. 9in. long, 
the internal diameter of the larger and smaller rings being 4ft. 8in. 
and 4ft. 7in. respectively, with triple riveted lap joints. The 
working pressure is 180 1b, The total heating surface is 1706-2 
sjuare feet. 

Tue law with regard to the construction and financing 
of private railways in Prussia is very strict, and no line isapproved 
unless it is clearly shown that the company is in a position to raise 


the necessary capital, work the line in a manner that will meet the | 


requirements of the district, and be able to assist in the defence of 
the country in case of war. The State has by law the right to buy 
up private undertakings after a period of thirty years, but it is 
usual to insert in the concession a clause to enable it to take over 
any such line after ten or fifteen years, 


Tue Baldwin Locomotive Works, Philadelphia, has just 
completed its two-thousandth locomotive, and the seventieth year 
of its existence. The engine is a ten-wheel, four-cylinder, 
balanced compound. The high-pressure cylinders are inside the 
frames, and the crossheads of those cylinders are connected to 
cranks in the first driving axle ; the crossheads of the low-pressure 
cylinders, which are outside the frames, are connected to crank- 
pins which are in the first pair of driving-wheels, and but two 
valves are used to control the four cylinders. The cylinders are 
all on the same horizontal plane. 


Tue death occurred last week at the Midland Hotel, 
London, of Mr. Henry Conder, in his sixty-seventh year. He was 
for some years traffic manager of the Great Indian Peninsula Rail- 
way. Beginning his career in a subordinate capacity on the Great 
Northern Railway staff, he steadily worked his way upwards, and 
in the later sixties he was appointed from among many applicants 
for the important post in Bombay he so long filled. Bombay was 
then being put into direct railway communication with the sister 
ports of Caleutta and Madras, and branches of the main line of the 
great Indian Peninsula were being laid or projected. 


Tur Chemins de Fer Metropolitan de Paris, when 
completed, will have a total length of 38-86 miles. Up to the 
present a mileage of only 8-67 is open for traffic. These com- 
pleted portions of the general scheme run from the Porte de Vin- 
cennes to the Porte Maillot, and the Place de l’Etoile to the Porte 
Dauphine, and from the Place de |’Etoile to the Trocadero, The 
Municipal Council of the which is responsible for the execution of 
the undertaking, calculate that inclusive of two lines about 84 
miles long, not yet authorised, the total expenditure will reach 
212,000,000. On the working sections of the line the fares are 
25 centimes first-class and 15 centimes second-class for any dis- 
tance. The railway is worked by electricity on the (500 volt) con- 
tinuous-current system. 


On the return journey of the King and Queen from the 
West the Royal train penetrated the Box Tunnel, 13 miles long, 
with a gradient of 1 in 100, in two minutes, the fastest time ever 
recorded, We have been favoured by Mr. S. Dean with a schedule, 
giving the actual running times and speeds between stations It 
appears that on the outward trip to Kingswear, a distance of 
228 miles 39 chains—the booked running time was 4 h. 25 min., but 
the actual running time was two minutes less. The highest speed 
attained was 60-1 miles per hour for the 41 miles between Reading 
and Swindon. On the return trip from Plymouth, a distance of 
2464 miles, the booked time pation 4 45 min., but the actual running 
time was one minute less, The highest speed was 58-7 miles per 
hour between Swindon and Reading. 


NEARLY 10,000 miles of the new route between Adelaide, 
Melbourne, Sydney, Brisbane, and London, are covered by railway. 
The recognised line opens for serious traffic at the end of 1903, and 
there seems no reason to doubt it will give easier, quicker, and 
cheaper traffic than at present by the all-water route. Its existence 
as a competing route may be delayed for want of railway transport 
to the gateway, or, in other words, from the Southern Australian 
capitals to Port Darwin ; but nevertheless, the great Siberian rail- 
way, which is destined to play a most prominent part in the 
immediate history of the Far East and Australia, will prove such 
an important factor in the domestic traffic across the Australian 
continent as to make it desirable, if not certain, that the 
completion of the line to Port Darwin should, before long, be 
undertaken, 


NOTES AND MEMORANDA. 


Irv has been found by Mr. G. Reichardt that alloys of 
nickel and copper cannot be magnetised. 


Proressor Ricco has noticed that the height of Mount 
Etna has diminished since 1868 by 65ft. on the south, and double 
that amount on the north, the cause being attributed to the 
matter projected having been gradually blown away by gusts of 
wind, 

Tue Canadian census returns for 1901 show that the 
excess of males over females in the Dominion is still increasing. 
Ten years ago the males outnumbered the females by 87,708, in 
1901 males were in the majority by 131,900, the population 
being returned as corsisting of 2,751,473 males, and 2,619,573 
females. 


AN interesting inquiry was made recently in Germany, 
when it was found that of 2300 gas engines distributed throughout 
thirty-six German towns, 65-6 per cent. of the engines were 
engaged in the following work :—Printing, pumping water, textile 
manufacture, electric lighting, driving machine shops, joiners’ 
and locksmiths’ shops. The printing industry used the largest 
number. 


Ir has been computed that some 50,000 internal com- 
bustion engines working on the Otto cycle have been made and 
sold in this country alone. On the Continent the number is about 
35,000. The average power may be taken as about 10 horses, so 
that not less than half a million horse-power is now at work in 
gas engines in Britain, and not less than 300,000 horse-power on 
the Continent. 


AccorpInG to an American paper, the idea has been 
carried into effect in Chicago of placing electric fans in show 
windows of shops during the winter months to keep up a constant 
circulation of heated air, and thus prevent the covering of the 
glass with frost. The plan has proved quite practicable, and 
during the past few months has been extensively employed for this 
purpose in many other cities in the States. 


THE report of the Committee on Acetylene Generators 
has been issued as a parliamentary paper. The Committee con- 
siders that in the selection of an acetylene generator regard 
should be had to the following desiderata:—(1) Simplicity of 
action and design ; (2) strength of construction ; (3) high efficiency, 
as indicated by the yield of gas per pound of carbide ; (4) low 
pressure in generator ; and (5) facility of removal of the residue. 


Tue aggregate value of the mineral products of New 
South Wales up to the end of last year is estimated at £146,842, 167. 
The value for the year 1901 was £6,006,636, and the number of 
hands employed was 36,615. The yield in gold last year was 
267,061 ounces, valued at £921,282, compared with 345,650 ounces, 
valued at £1,194,521 in 1900. The silver, lead, and zine won during 
last year is valued at £1,959,021, copper at £413,302, tin at £77,315, 
coal at £2,178,929. 


| A Firm in Vienna is making a motor car in which an 
| ordinary Daimler petrol engine drives a dynamo, which in turn 
| operates electric motors on the hubs of the front wheels. It is 
claimed that this system gives a higher efficiency than the usual 
| transmission through a change-speed gear. When full power is not 
| wanted for immediate use there is an arrangement by which part 
| or all of the power of the.engine may be diverted to storing energy 
in the accumulators. 


Tue Boiler Committee have decided to repeat the 
programme and steam trials of the cruisers Hyacinth and Minerva, 
including the race to Gibraltar and back. Before this, how- 
ever, the vessels are to be steamed over the deep-sea course off 
the Cornish coast at speeds of 16 to 18 knots and at full natural 
| draught speed. After three runs over the course at each of these 
speeds the Minerva will go to Stokes Bay for a series of runs over 
the measured mile at 10, 13, 16, and 18 knots speed. 


Accorpinc to a report recently published by M. 
Falconnet on the cost and durability of pneumatic tires for motor 
cars, the first cost of tires hasincreased by an average of something 
like 50 per cent. during the last three years, but their durability 
has been augmented two and three-fold, thus diminishing their 
ultimate cost by 50 and 100 per cent. M. Falconnet states that it 
is by collecting trustworthy data of this kind that makers are able 
toget a basis of guarantee for their tires, which buyers have been 
insisting upon for a long while past. 


Tur French Government are leaving no stone unturned 
to further the use of alcohol for motor car purposes. An elaborate 
series of speed tests of vehicles operated by alcohol engines is to 
take place in France early in May. The first day’s run will be one 
of 254 miles from Paris to Arras ; the second day’s itinerary will 
be 310 miles from Arras to St. Germain. Tests of industrial 
vehicles will be held between Paris and Beauvais, a distance of 
50 miles. The Minister of Agriculture is offering a cup for the 
winner of the racing section and ‘‘ objets d’art” for the successful 
competitors in the other sections, 


Tue use of high pressures for the long-distance trans- 
mission of electric energy is increasing on the Continent of Europe. 
An order has recently been placed for the machinery of a 13,000 
horse-power plant to be erected on the Cellina River in Northern 
Italy, the energy to be supplied, at a tension of 36,000 volts, to 
Venice, Udine, Pordenone, &c. Current in this installation will 
be transmitted over distances up to 56 miles. The current will be 
three-phase, and will be generated at a comparatively low tension 
of a few thousand volts, and raised to the transmission voltage by 
means of stationary transformers. 


THE general percentage of unemployed returned by 
trade unions at the end of February, though higher than a year 
ago, is lower than the mean percentage for February during the 
pastten years. In the 151 trade unions, with an aggregate mem- 
bership of 561,708, making returns, 24,072 (or 4-3 per cent.) were 
reported as unemployed at the end of February, as compared with 
4-4 percent. in January, and with 3-9 per cent. in the 143 unions, 
with a membership of 543,487, from which returns were received 
for February, 1901. The mean percentage of unemployed returned 
at the end of February during the ten years 1891-1901 was 5. 


Picric acid is being mixed with petrol in France for 
motor car purposes. Although its use is attended with consider- 
able danger to life, the consumption of spirit is said to be reduced 
by more than 50 per cent. owing to the higher explosive force 
obtained. A French chemist states that the use of this high ex- 
plosive for motive a will be attended by a deposit of a 

y-product in the combustion chamber and exhaust pipes which 
will have the same explosive force as dynamite, and that, if heated 
by the rays of the sun or otherwise, a further and unwelcome 
explosion will occur. Experiments in this direction would appear 
to be suited for the laboratory only. 


AccorpING to the report on the condition of the metro- 
politan water supply during the month of January last, furnished 
by the water examiner appointed under the Metropolis Water Act, 
1871, the average daily supply delivered from the Thames was 
109,734,843 gallons ; from the Lea, 50,816,946 gallons ; from springs 
and wells, 37,442,906 gallons ; from ponds at Hampstead and High- 
gate, 238,470 gallons. The daily total was, therefore, 198,233,165 

allons for a population estimated at 6,314,223, representing a 
Gaily consumption per head of 31-39 gallons. The relative pro- 








portions of the supplies from the above various sources were as 
follows:—From the Thames, 55-357 per cent.; from the Lea, 
25-635 per cent.; from springs and wells, 18-888 ‘per cent.; from 
ponds, -120 per cent, 








MISCELLANEA. 


WE understand that the Home Secretary has appointed 
Mr. Gilbert Scott Ram, M.I.E.E., to be Electrical Inspector of 
Factories and Workshops, 


NEARLY a thousand men are now employed on the 
first-class cruiser Powerful, strengthéning her armament previous 
to joining the Review fleet. 


Tue Sultan of Morocco has acquired recently a steam 
threshing machine, a locomobile, and a complete steam saw mill. 
It is gratifying to learn that all these were ordered from English 
workshops. 

One set of the Belleville boilers, removed from the 
cruiser Hermes at Devonport, is to be fitted on board the battle- 
ship Invincible for the instruction of the engine-room ratings of the 
Portsmouth Reserve. 


Tue Commission engaged in considering the ‘present 
state of the Russian mercantile marine has conceived the idea of 
assisting the development of Russian shipbuilding by supplying 
the home-built merchant vessels with a certain amount of Russian 
coal as a gift. 


NOTWITHSTANDING several small accidents, the Edgar 
Thomson Steel Works at Braddock during the month of February 
turned out about 50,000 tons of rails, almost 10,000 tons more than 
during February, 1901. The third week was the heaviest, with 
nearly 15,000 tons. 


Tue Saccardo tunnel ventilating system is to be 
established in the Mont Cenis tunnel, ata cost of about 70,000 dols. 
This Italian invention, first used between Bologna and Florence, is 
now in use on the St. Gothard, in both of the Giovi tunnels north 
of Genoa, and between Savona and Turin. 


On Saturday a floating bridge was launched from the 
naval construction works of Vickers, Son and Maxim, at Barrov .in- 
Furness. It is 124ft. long by 47ft. wide, and can accommodate 
1100 passengers and ten vehicles. It is to be used in the traftic 
over Walney Channel between Barrow and Vickerstown. 


EXPERIMENTS were carried out last Friday in the Solent 
with an apparatus for destroying submarine boats. The experi- 
ment was the sequel to a series of tests that have been in progress 
for some time by the torpedo staff of his Majesty’s ship Vernon, 
and last Friday the first successful results were obtained. 


Tue Paris correspondent of the Standard says the 
naval construction to be undertaken by the French in the present 
year includes the commencement of the building of 1 ironclad, 
2 armoured cruisers, 2 torpedo catchers, and 16 torpedo boats ; 
also the ordering of 3 ironclads and 13 submarine vessels, making 
a total of 37 vessels, 


Tue telegraph line from Capetown to Cairo is now 
completed by the installation of the Oudjidi station on the north 
of Lake Tanganyika, states the Rappe/, which recalls the circum- 
stance that this line traverses German East Africa, and ascends 
the Nile to Fashoda, which is already connected by wire with 
Khartoum and Alexandria. 


Tue Pacific Mail Line steamship Korea, the largest 
vessel built in America, was recently floated out of dry dock at 
Newport News, and was given a satisfactory dock trial. The 
official measurements of the ship have been completed, and it is 
shown that her gross tonnage is 11,276, and her net tonnage 5651, 
with a displacement of 18,600 tons. 


Tue Russian authorities are determined to develop 
trade with Persia at all costs. The Ministry of Finance has autho- 
rised the exportation to that country of mineral oil for lighting 
purposes. The Russian oil will have to enter Persia by way of the 
custom-house at Seracks, 80 miles south-west of Merv, and the 
export duty will not be levied by Russia. 


AN agricultural and industrial exhibition is to be held 
this year at Vilna, in Poland, and the British Consul-General 
recommends British firms to exhibit. There is, he states, a general 
opinion than when the Russo-German Treaty ends in 1903 Russia 
will have to look out for new markets, which will supply many of 
the manufactures hitherto obtained from Germany. 


THE new steam omnibus which the London Road Car 
Company is running between Oxford Circus and Hammersmith has 
been unkindly nicknamed by the street boys ‘‘ the twopenny 
lodging-house.” The only possible suggestion which its design 
affords for such a title is that it carries more passengers than the 
ordinary horse-hauled ’bus, and is provided with an awning. 


THE Ontario Legislature has before it a Bill to empower 
municipalities with over 100,000 inhabitants to purchase, transmit, 
and distribute electrical energy for heat, light, and power. As 
Toronto is the only municipality with a population of over 100,000, 
it is the only = where the Act, if passed, wouldapply at present. 
It is designed to give that city the right to obtain current from 
Niagara Falls, and will meet with considerable opposition. It 
means an outlay of three or four million dollars, 


THE textile machinery trade of Bolton has been in a 
depressed state for some time. Dobson and Barlow, Limited, the 
largest makers of this class of machinery, who when in full work 
employ about 4000 hands, have served notice for a 5 per cent. reduc- 
tion in wages upon the whole of their pieceworkers. The notice, 
which expires this week, affects alarge number ofmen. For many 
months past matters have been in avery unsatisfactory state, many 
men having been stopped or employed on alternate shifts. 


Last Saturday the Earl of Selborne, First Lord of the 
Admiralty, and Rear-Admiral W. H. May, Controller of the Navy, 
visited Portsmouth Dockyard to inspect the Belleisle. After the 
workmen had left the dockyard and the establishment was closed, 
Lord Selborne and Admiral May, accompanied by Admiral Sir C. 
Hotham, Commander-in-Chief, and Admiral-Superintendent Pelham 
Aldrich, went on board and made a thorough inspection. The 
effects of the projectiles upon the armour-plate sections, and the 
damage caused by the lyddite shells in the interior of the vessel, 
were carefully scrutinised. 


THE contracts for the armoured cruisers of the Devon- 
shire class which have been given out are distributed as follows:— 
One each to the Fairfield Company, of Glasgow ; John Brown and Co., 
of Clydebank ; London and Glasgow Company, of Govan ; Vickers, 
Son and Maxim, of Barrow ; and Armstrong, Whitworth and Co., 
of Newcastle. The Dominion and the Commonwealth battleships 
are to be built by the Thames Ironworks Company, London, and 
Palmer and Co., of Jarrow. These are the sister ships to the 
King Edward VII. The two third-class cruisers Amethyst and 
Topaze are to be built by the firm of William Beardmore and Co., 
Glasgow. 


At the half-yearly meeting of the Sheffield Gas Com. 
pany on the 10th inst., the chairman, Sir Frederick Thorpe Mappin, 
Bart., commented on the use of gas for power purposes. The 
number of gas engines used in Sheffield on the 31st December last 
was 787, and 405 of these did not consume £10 worth of gas a year. 
The total consumption of gas by the engines is 198,533,000 cubic 
feet. They had recently reduced the price in cases where engines 
were using £10 worth of gas a year to 1s. 8d. per 1000 cubic feet. 
Sir Frederick intimated that the gas company had decided to offer 
the technical schoolagasengine, sothat students mightsee thegreater 
advantage obtained in the employment of these engines. They 
could not have a better or cheaper advertisement for the consump- 
tion of gas, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxuaus, 7, Kumpfgasse, Vienna 1. 
CHINA.—KELLY anp WALSH, LimireD, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND Curvi.ier, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 

F, A. Brockuavs, Leipzic ; A. TWEITMEYER, Leipzic, 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limitep, Yokohama, 

zy. P. MarvuyA AND Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C.' RICKER, 1h, Nevsky Prospect, St. Petersburg. 

8. AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 

R. A. Tuompson AnD Co., 33, Loop-street, Capetown. 

J. CG. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. TuHoMpson AnD Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpeRsON, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Crala, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anv Watsu, Liuirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :‘— 

Half-yearly (including double number) £0 14s. 6d. 

Yearly (including two double numbers) .. £1 9s. Od. 

Ciora Reapino Cases, to hold six issues, 2s. 6d. each, post free 2s, 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 

by Post-office Order must be made payable to Taz Enoinerr, and 

accompanied by letter of advice to the Publisher. 

Tun Paver Copies. Tuck Paper Coptgs. 
Half-yearly .. £0 18s. Od. | Half-yearly . £1 Os. 8d. 
Yearly £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 

letters relating to Advertisements and the Publishing Department oy the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tok ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 











PUBLISHER’S NOTICES. 


*.* Next week THE ENGINEER will be published on THURSDAY, 
instead of Frirpay. New Advertisements should reach the Office 
not later than Six o'clock on Wednesday evening ; alterations to 
Standing Advertisements before One o'clock on Tuesday afternoon. 





*,* THe JAPANESE LINE-OF-BATTLE SHIP HaTsvsE.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
P} y , ma > P 
paper, upon a roller, pree 1s., by post 1s. ld. 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
of suffered, can be ake by obtaining the pape direct from 








this 0 fice. 
CONTENTS. 
Tue EnGinekr, 2ist March, 1902, PAGE 
RerorM OF MATHEMATICAL EDUCATION -- 275 


Some MopgeRN TENDENCIES OF LOcoMOTIVE ENGINEERING .. .. .. 275 
Tue Bankt Ou Enorye. (lllustrated.) Ae ee 

PR Sy Sie ee ae 
Snort Noticks—Booxs RECEIVED... .. .. «2 2. ce es se oe 279 


Dg a er, 
Tue INstituTION OF NAVAL ARCHITECTS ., .. 0 0. 6. ce ce ee 282 
Pe, ee 
Liverroo. OVERHRAD RatLway. (Illustrated.) .. .. .. ..  .. 284 
Dovsir-Bocig Tank Locomotive, NORTHERN RatLway OF FRANCE. 


(illustrated.) eas 
OUR T AUIS MR ei oe cg cde cibee reennas 
Om Fur. River Heatina Furnace. (Mlustrated.) 
ACETYLENE IN AUSTRIA Wie In Wace. ae Lae 
Test OF A MACHINE-FIRED BOILER... .. .. 0 «2 0. ee ee 
RalLway Matrers—NoTEs AND MEMORANDA—MISCELLANEA noes 
LkapING ARTICLES—The Valve Gear of Locomotive Engines—Dust 
Destructors and Electric Light .. .. .. «2... ce ee oe 
The Speed of Motor Cars—The National Physical Laboratory .. 
The Metropolitan Railway toe: Jem inde eee ves ache As 
AcatYLENE AND ‘“ PHossy-JAW” 
RaTING OF MACHINERY .. .. .. .. 
Roap Scaririer. (Illustrated.) .. 2.00.00. ee ee te we 
ELEcTRICALLY-DRIVEN Hexacon Larue. (Illustrated.) Pater 
Tra Frencn Coast-DEFENCR BATTLESHIP Requiy. (Mlustrated.) 
Lerrers TO We BRNO cas as 6 0k os tee ee 
On. Excing Roan Roturrs. (Ilustrated.) 
THE Russian MACHINERY IMPORT TRADE .. 
Tue TowrR BRIDGE APPROACH .. .. .. «eee ee 
ELECTRICALLY-DRIVEN Putty Brock. (Ilustrated.) .. 
A Pyeumatic Power HAMMER. oS Seer ey ae ee 
THe RELATIVE EFFICIENCY OF ELECTRIC AND ROPE-DRIVEN CRANES.. 2 












TORPEDO-BOAT DESTROYERS .. .. .. . + 2 

Tne INstiruTION oF JUNIOR TENGINEERS 4... 2. 0s ce os oe 2D 
AMERICAN ENGINEERING NEWS ae ea ee. be Vee (au) (Se. tee tae ee 
Tue Institution oF C1vIL | ee ee a Rr 
AMBRIORM MIM Se rest ay Ge Needy) aa: Germcivende <-senc vet ox 
wile! ike 5 be alle si ela ll Mell aaa sis Ik ene: | 
LETTERS FROM THE PROVINCES.. .. 1. ss 2 se ce ve ce ve 800 
Norks FROM GERMANY ee ++ ++ 802 


Newport HARBOUR COMMISSIONERS’ WEEKLY TRADE REPORT .. .. 302 
LAUNCHES AND TRIAL TRIPS WE ta. Gk ae. ee) me Wey. ae 
CBSE OGUMBREC AT SUPT Et GIS 5 sak a) Sah veh as Go oe oe SO 
Tuapa AND Business ANNOUNCEMENTS.. .. .. .. «sss ce + 808 
Fon SER ee es ee as ce ce, ce 
BLECTED AMERICAN PaTENTS. (Illustrated.) .. .. .. ., +» «+ 304 








THE ENGINEER 


TO CORRESPONDENTS. 


£47 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

far All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

42” Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


D. E. (Cardiff).—Neither electricity nor magnetism has anything to do 
with vibration in tube railways. 

G. F. (Birkenhead).—You must write to the Great Seal Patent-office, 
Southampton-buildings. We are in no way responsible for mistakes in 
the Patent Journal. 

J. J. O'F. (Lahinch).—The particular branch of the traction engine 
business to which you refer has been for many years almost exvlu- 
sively carried out by C. Burrell and Sons, Thetford. 

R. 8S. (Uxbridge-road).—So far as we know, the idea is new. How far 
your invention would or would not be of pecuniary value we are not 
prepared to say. It might be worth while to spend a sovereign in pro- 
tecting it, and then try what could be done with, say, Lloyd's. 

R. O.—We do not quite understand to what you refer. In most places 
where large quantities of oil are used for lubricating purposes filters 
are used, through which the oil is passed and cleaned. Such filters are 
made by most of the firms who supply auxiliaries for marine engines. 
Consult our advertising columns. 

M. F. (Cressington).—No general answer can be given to your questions. 
Everything depends on the mental qualifications of the young man and 
interest. As a rule a mechanical engineer cannot get work in a civil 
engineer's office, although he might find employment under a con- 
tractor using machinery in carrying out large works. 








MEETINGS NEXT WEEK. 


Tue INSTITUTE OF MARINE ENGINEERS.—Monday, March 24th, at 8 p.m. 
Paper, ‘‘ The Balancing of Engines,” by Mr. H. M. Rounthwaite. 

LIVERPOOL ENGINEERING SocreTy.—Wednesday, March 26th, at 8 p.m. 
Paper, ‘Recent Methods of Sewage Purification,” by Prof. Rubert W. 
Boyce, M.B., M.R.C.S. 

Crry or Lonpon CoLLecr Science Society.—Wednesday, March 26th, 
at 7.30 p.m. Paper, “‘The Evolution of Limits by Algebraical Func- 
tions,” by Mr. L. W. Fulcher, B.Sc. 

Society or Arts.—Tuesday, March 25th, at 4.30 p.m. Colonial Section. 
Paper, ‘‘The Sphere of State Activity in Australia,” by the Hon. Sir 
John Alexander Cockburn, K.C.M.G. 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Monday, March 24th. Paper, ‘‘ The Distribution of Flux in Large 
Electro-magnets,” by W. M. Thornton, Member. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
—Tuesday, March 25th, at 7.30 p.m., at the New Physical Laboratory, 
Owens College, Manchester. Paper, ‘‘ Modern Practice in Polyphase 
Plant for Power Work,” by A. C. Eborall, M.LE.E. 

Tar Institution oF Civic Enoinerrs.—Tuesday, March 25th, at 
8 p.m. Ordinary meeting. Papers to be discussed, ‘‘The Greenwich 
Footway Tunnel,” by W. C. Copperthwaite, M. Inst. C.E.; ‘‘ Subaqueous 
Tunnelling through the Thames Gravel: Baker-street and Waterloo 
Railway,” by Arthur H. Haigh, B.Sc., M. Inst. C.E. 
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THE VALVE GEAR OF LOCOMOTIVE ENGINES. 


RECENTLY the world was informed that something 
very like a revolution in locomotive practice had 
been effected by the introduction of a new valve 
gear on one of our principal railways. The state- 
ments made were so circumstantial that they 
fluttered the hearts of directors; and were referred to 
at annual meetings as affecting the market value of 
shares. Nevertheless, there was nothing official 
about the remarkable figures published; and we only 
refer to them now because the facts show with what 
interest attempts to augment locomotive efficiency 
are watched, and how rooted is the belief that these 
engines are still susceptible of great improvement. 
We have nothing to say, either in praise or dis- 
paragement, of the new valve gear. Our purpose is 
to consider what it is and is not possible to secure 
in the way of reduced cost of haulage by any con- 
ceivable improvement in steam distribution. 

Improvement may be sought in two directions. 
We may try to increase the hauling power of a 
locomotive engine—to increase its load, that is to 
say, without regard to fuel consumption. Or we 
may try to diminish the weight of coal required to 
haul a ton a mile. Each of these is a perfectly 
legitimate object to be sought for. Indeed, the 
former is perhaps at the moment more prominently 
desirable than the latter, because there is just now 
an agitation on foot for running heavier goods trains 
than those hitherto in use. We have nothing to 
consider now but the way in which alterations in 
steam distribution can help us to secure the desired 
end. Bearing this in mind, it is clear that to 
increase the haulage power of an engine it is neces- 
sary to fatten the diagrams—that is to say, to 
augment the mean effective cylinder pressure. It is 
a matter of common knowledge with locomotive 
engineers that almost the only method of fattening 
a diagram left to them consists in reducing back 
pressure. It is always easy to get steam into a 
cylinder, the trouble is to get it out. Various 
schemes have been tried to this end. In both the 
United States and on the Continent engines have 
been made with four separate valves to each 
cylinder, one at each end for admission and one for 
exhaust. Such devices entail a good deal of com- 
plication, and they have not found favour. They 
have been fairly tried and abandoned. It matters 





very little what is done to reduce back pressure so 
long as the steam has to be delivered through a 
nozzle from 4in. to 5in. diameter, according to the 
size of the engine. There must be some back 
pressure to maintain the draught. When engines 
haul very heavy loads their speed must be moderate, 
and at moderate speeds the back pressure is always 
small and the diagrams full. It is not at all easy to 
see how any valve gear can be devised which will 
givea fuller diagram than can be had with the Stephen- 
son link, or Joy’s, or Walschaert’s gear. All 
these are in extensive use. The back pressure in goods 
and mineral engines with these gears is very low. 
Its magnitude does not depend on the valve gear at 
all, but on the size and arrangement of the ports and 
passages, and on the area of the blast-pipe. We do 
not hesitate to say that for such engines and speeds 
no valve gear can be invented which will augment 
the hauling power or reduce the coal consumption 
per ton-mile by 5 per cent. as compared with the 
results to be obtained with properly-designed valve 
gear of any one of the three typical gears we have 
named. 

When we come to consider the case of locomotives 
running at high velocities the case is somewhat 
different. The diagrams are always thin, because 
the cut-off takes place early, and there is much 
compression. It may be possible to devise a valve 
gear which will give a larger continuous admission, 
so as to prevent wire-drawing, and which will also 
keep down back pressure. We say that we admit 
that this is possible. But if so, it is curious that 
the search for a gear of the kind which will comply 
with the conditions under which alone a locomotive 
can be successfully worked has hitherto proved un- 
availing. The reduction of back pressure at high 
speeds depends on other things than the valve gear. 
The design of the cylinders, with their ports and 
passages, profoundly affects the problem. It is not 
easy to see how any radical change can be made 
with inside cylinders, whether the slide valves are 
placed between them, or on top of them, or under- 
neath them, or, as on some continental railways, 
outside them, the valve chests coming through the 
frames. Corliss valves have been tried and aban- 
doned in France ; grid valves have been used in the 
United States. On no line does it appear that the 
good gained by so radical a departure from the 
normal has been even commensurate with the diffi- 
culties of construction, maintenance, and working 
entailed. So much is made of American practice 
by some people in this country, that we cannot 
do better than quote here a statement receatly 
made by Professor Goss, of Purdue University, 
U.S.A. It will be remembered that there is 
at the University a locomotive of large size, 
which is kept purely for experimental investi- 
gations. Speaking about the real test of the 
efficiency of a locomotive before the New England 
Railway Club, he said :—‘“‘ This suggests the inquiry 
as to whether the distribution of steam in the 
cylinders of simple engines is satisfactory—whether, 
for example, we ought to persist in efforts to secure 
square-cornered cards. The reply is, that in most 
cases the distribution, as obtained from present 
gears, is satisfactory. The typical locomotive card, 
displaying the wire-drawing action throughout the 
cycle, which, especially at high speed, is strongly 
marked, is, after all, a card of high efficiency. The 
steam consumption of the locomotive is less than 
that of most other forms of high-speed steam 
engines employing atmospheric exhaust. Even 
when the speed is increased to limits which far out- 
strip those common to stationary types of engines, 
its work is to be regarded as highly efficient. So 
well do the better class of valve gears which are 
now in common use perform their work, that any- 
one who attempts to increase the power of a modern 
locomotive by improving its steam distribution will 
find but a narrow margin upon which to work.” 
Every locomotive engineer of experience in the 
country will endorse these words. 

We have heard it argued that the apparently 
extreme back pressure which is manifested by indi- 
cator cards taken when a locomotive is running at a 
high speed is objectionable, representing a waste of 
power and fuel. It is forgotten, or neglected, or 
overlooked, that the engine could not be run at all 
at a high speed unless there was very great com- 
pression. The exhaust must close early. Unless 
the back pressure is there to take up the momentum 
of the reciprocating weights, the engine would 
pound itself to pieces ; pistons could not be kept on 
the rods, or the rods would be broken. The quiet 
running and the cool journals of the modern express 
locomotive are the result of the very thinness of the 
diagram to which so much exception is taken. 





DUST DESTRUCTORS AND ELECTRIC LIGHT. 


THE discussion which has been proceeding for 
some weeks in our correspondence pages possesses 
an interest quite apart from those of Shoreditch, its 
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vestry, its sanitation, and its rates. Our correspon- 
dents have naturally confined their attention to cer- 
tain specific statements of profit and loss. They 
have written in the main about Shoreditch and 
Shoreditch only. Any excursion made has been 
brief. For these reasons we may leave our corre- 
spondents to themselves; we are in no wise called 
upon to decide between them. But the utilisation, 
or attempted utilisation, of town refuse as a means 
of producing electric light presents matter for con- 
sideration. In a way of large application the 
conversion of town refuse into electric light is by no 
means the first time that apparently utterly useless 
materials have been employed to produce results 
apparently wholly incongruous, nevertheless valuable. 
It has been said that an excellent substitute for butter 
has been made out of Thames mud. Sewer gas has 
been used directly for lighting purposes, and so on. 
No one in the present day disputes the possibility of 
getting light out of town refuse. The question dis- 
cussed in our correspondence columns is of wider 
import. If we read between the lines we find that 
the point at issue is whether the combustion of 
refuse in boiler furnaces is commonly a successful 
proceeding. To dispassionate persons like ourselves 
it would seem that the question admits of being 
easily answered. We do not expect either Mr. 
Alliott or Mr. Turner to admit this. At all events, 
they do not as yet appear to have hit upon a satis- 
factory basis of settlement. 

Town refuse may be disposed of either by carting 
or barging it away, or sending it to some distance 
into the country by rail; or it may be consumed in 
“ destructors ’’—large furnaces connected with a tall 
chimney. Both methods are in force. It occurred 
to someone, however, that a good deal of heat was 
developed by the combustion of town refuse; that it 
was not necessary to waste this, and that by adding 
boilers to the destructor furnaces a great deal of 
steam might be had for nothing. At first sight this 
appears commendable. A comparison may be drawn, 
and has been drawn in our columns, between the 
cost of carting and barging and that of utilising 
the waste for the production of steam. This is, 
however, not quite right. We must let the cost of 
barging be compared with the cost of destruction 
alone. In the first place, because it is certain that, 
as a rule, barging or carting will not be found 
admissible, no matter what their price, and that a 
destructor musi be used. Most town councils are 
being converted to this view. In a few years the 
destructor will be as much part of a municipality as 
the sewers under the streets. We may put barging 
and such devices on one side, and confine our atten- 
tion to the single question, Is it or is it not worth 
while to combine steam generators with refuse 
destructors? We have heard a great deal said that 
was worth saying on both sides. It is not necessary 
to go into considerations of detail. In the main, the 
pivoting question is the calorific value of the rubbish 
to be burned. Steam boilers are expensive. It 
should be obvious that a point may easily be reached 
when it is not a gain, but a loss to use a boiler. 
Unless steam to a reasonable amount can be 
obtained from a generator, then we are better with- 
out it. And it should not be forgotten that not only 
is the cost of the boiler plant to be considered, but 
that of necessary alterations in the furnaces. When 
small quantities of refuse only have to be 
burned, a simple kind of reverberatory furnace will 
suffice; but when dealing with large quantities, 
cellular structures representing a considerable 
outlay are required. Unless care be taken a serious 
nuisance will be created. The addition of boilers 
complicates matters, augments the risk of offence, 
and entails a large addition to capital expenditure. 
Bearing these facts in mind, it will readily be seen 
that, as we have said, the decision to add boilers to 
a destructor plant ought to be based on the value of 
the rubbish as fuel. Some persons hold that, no 
matter how poor a quartz, if it contains gold at all 
it is worth working. It is rather a weary life trying 
to persuade capitalists that this is a sound argument. 
In the same way, worthy town councillors and 
borough engineers may be found who hold that 
town refuse must be able to make steam. Two or 
three years ago a humorous correspondent said, 
shrewdly enough, that the value of town refuse did 
not so much depend on the presence of old boots, 
cabbage-stalks, and cinders, as on the absence of 
empty preserved meat tins. In no two towns is 
the calorific value of the refuse the same. In any 
one town it is never the same all the year round. 
Various estimates reach us ranging between 0-25 lb. 
of steam per pound of refuse and 3 !b. per pound. 
We fancy that we shall not be very wide of the 
mark if we say that 1lb. of town refuse will 
produce 11b. of steam, that is to say, the calorific 
efficiency of the refuse is about one-eighth of that 
of reasonably good coal. 

The demand for steam in a given installation 
being stated, it may be assumed that the boiler plant 





will vary inversely as the value of the fuel, that is to 
say, if one big Lancashire boiler sufficed, good coal 
being used, eight similar boilers would be required 
if each pound of fuel burned evaporated only 1 lb. of 
water instead of 8lb. It is answered to this argu- 
ment that, so long as the consumption of refuse is 
great enough, even the single boiler will suffice ; 
that is to say, whereas the Lancashire boiler would 
burn 5001b. of coal per hour, the destructor 
furnaces burn 4000 lb. per hour, and so the result is 
the same. We confess, however, that we cannot see 
our way to accept this argument as sound. The 
steaming capacity of a boiler is profoundly affected 
by the temperature of the fire. Town refuse does 
not and cannot give a high temperature, and, at 
best, only a large quantity of low heat products of 
combustion can be available for making steam ; even 
with water-tube boilers it is unavoidable, do what 
we may, that the production of steam per square 
foot of heating surface must be moderate. Allthistakes 
us back to the starting point. There must be a large 
boiler plant if any serious effort is made to get 
steam with town refuse. So far as we are aware, in 
none but exceptional cases has the attempt been 
made to dispense with the aid of coal-fired boilers. 
We believe that there are towns in which a small 
electric installation is run by the refuse destructors ; 
but, in the main, it may be taken as certain that the 
destructor boiler plant must be supplemented, or 
else that the refuse is mixed with some coal in order 
to increase its steam-making powers. The contro- 
versy in our columns shows how difficult it is to 
arrive at a precise definition of the value of the 
steam made by the destructor plant; yet it is on a 
knowledge of this that the policy of a town council 
or local authority ought to be based. The destructor 
costs so much to build and work ; the addition of a 
generating plant will cost so much. Can an ade- 
quate return for the money be secured? Will it in 
the long run be cheaper and more satisfactory, in a 
sanitary sense, to dissever the manufacture of steam 
from the destruction of refuse ? The answer to this 
question is a matter of considerable importance. 
Unfortunately, it does not admit of a general 
answer. The circumstances and conditions on 
which the reply depends are not, as we have said, 
the same in any two or three towns. Much seems 
to depend on the favour or disfavour with which 
tinned provisions are regarded. In districts where 
coal is cheap, the refuse is, as a rule, good; the 
cinders are not sifted out of the house ashes. But 
it is in just these districts that coal suitable for 
boilers can be obtained at far more moderate rates 
than are dreamed of in Shoreditch. 


THE SPEED OF MOTOR CARS. 


CerTaIn worthy folk hold that an alteration in 
the law regulating the speed of motor cars is desir- 
able. It is well known that the maximum limit of 
velocity has been fixed at 14 miles an hour; but 
discretion has been given to the authorities, and the 
practical effect is that the normal maximum is 12 
miles an hour. Exception is taken to this. We 
are not quite sure what those who own motor cars 
want—indeed, it is clear that they are not unani- 
mous on the subject; but we shall do them no 
injustice if we say that they want permission to run 
at speeds much higher than 12 miles an hour. We 
shall not, we think, be far out if wé say that eight 
miles an hour is considered a very fair average for 
horse-drawn vehicles. Most persons will be fairly 
content with a horse that can accomplish 16 miles 
in two hours. The legal velocity for motor cars is 
50 per cent. higher, and represents a speed to which 
no horse travelling on a high road can attain save 
under most exceptional circumstances. 

We believe that the advocates of higher legalised 
speed are making a great mistake. It is obvious 
that the demand for new legislation has no com- 
mercial basis. The owners of motor cars have no 
reason for going faster, save the simple desire to 
move at a high speed. No doubt there is something 
very pleasant and exhilarating in running at 20 
or 30 miles an hour; but the comfort and safety 
of those who do not own motor cars must be con- 
sidered. As matters stand now, there is not the 
smallest difficulty in moving at very high speeds on 
unfrequented country roads. Miles and miles may 
be traversed without meeting an individual; the 
policeman is unknown. The motor car owner who 
is too conscientious to run as fast as he can go 
under these circumstances does not exist. The 
true objection to the existing law is that on many 
roads it cannot be broken with impunity. There 
are other vehicles, other persons on the highway, 
and they lodge complaints. Now it is just because 
there are other persons using the highway that 
moderation in speed is enforced by law. As a prac- 
tical, if not a legal point, no offence is committed by 
running at more than 12 miles an hour when that 
running involves no risk to those using the highway. 
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The offence lies in endangering others. The cir 
cumstance that a prosecution is possible is dire t 
evidence that the prosecution is justifiable, If Ph 
one is endangered, there can be no evidence that 
the speed was excessive. All this may, perhaps a 
regarded as immoral ; it is none the less true. | 

The advocates of unlimited speed admit that they 
would like to run at more than 12 miles = 
hour, even when there is plenty of traffic going Pi 
and they urge in justification that they can pull u 
so quickly that no danger is really incurred by ar 
one. Yesterday all Paris was crying out because 
M. Quellien was killed in the street two days before. 
He was run over by a motor car. M. Quellien was 
a man of some celebrity; so is the owner of the 
motor car. On the same day a young man and 
his sister were run over, and terribly injured 
So much has been suffered to pass uncontra. 
dicted about the ease with which a ear can 
be stopped, that it appears to be almost time 
that the truth was stated. For example, Sir 
Henry Thompson, writing on the 8th par 
to the Times, tells us that recently, in order 
to avoid running over a collie dog, he pulled 
up a Daimler Tonneau car “running at 13 or 14 
miles an hour in a space of nine or ten inches at the 
most.”” We can assure Sir Henry that he did 
nothing of the kind. We are quite sure that he 
thought he did. We do not know what the precise 
weight of the car is, but we think we shall not be 
far off if we say that, with Sir Henry and his driver 
the load was one ton. A velocity of a little over 12 
milesan hour is 18ft. per second, and the stored energy 
in the vehicle when moving at that speed would be 
just five foot-tons—that is to say, in order to stop the 
car in a distance of Ift. a direct opposing effort 
equal to five tons must be exerted. Brakes are 
applied only to the hind wheels. If these wheels 
were stopped dead the friction between them and 
the road as they skidded must have been 21 tons 
on each wheel. We do not know what a rubber tire 
will stand. If it was not torn off the wheel, then 
the road would be ripped up in ruts. The brake is 
usually a strap brake round a brake wheel on the 
axle. If this were one-half the diameter of the 
wheels the pull on it would be 10 tons. This fact 
does not need much comment. But this is not all. 
What applies to the car applies to every one and 
everything in it. Let us suppose that Sir Henry 
weighed 11 stone, then the force urging him to 
leave his seat and fly over the front of the car would 
have amounted to 55 stones. It was, we think, 
very fortunate for all concerned that the car was not 
stopped in “nine or ten inches at the most.” As, 
furthermore, the stoppage would have been effected 
in about the ninth part of a second, the effect would 
have been very similar to that of an exceedingly 
violent fall. ; 

When we read of these very rapid stoppages we 
always know that those making the statement have 
either overrated the speed or underrated the 
distance run. What can and cannot be done in the 
way of stopping railway trains is very well under- 
stood by engineers. Precisely the same laws of 
acceleration, momentum, and inertia apply to motor 
cars. A car, whatever its weight, running at a 
little over the legal limit, 12 miles an hour, has 
stored up in it energy enough to lift it bodily 45ft. 
from the ground. That energy must be expended 
in some way before the car can be stopped. It 
would be good work tostop a car under these condi- 
tions in itsown length. The attempt made in Scot- 
land to achieve something quicker resulted, as 
recorded at the time in our pages, in partially 
smashing up the cars. It will not be easy to 
persuade those who use the roads in the old- 
fashioned way that this is prompt enough to render 
a high speed safe in a thoroughfare. 


oe 


THE NATIONAL PHYSICAL LABORATORY. 

THE opening of the National Physical Laboratory at 
3ushey House, which took place on Wednesday, marks a 
new epoch in the history of scientific progress in this 
country. It is the first step taken by the State to encourage 
industrial technology by scientific investigation. In how 
far the provision of the funds for the construction of the 
buildings of the Laboratory has been made by the 
Treasury under the pressure of public opinion, and how 
much from a real sense of the importance of the under- 
taking, we do not pretend to know. Certain it is that 
there has been a growing public feeling that the existence 
of some such institution as the National Laboratory is 
urgently needed if this country is to maintain its indus- 
trial position amongst its competitors, and there can be 
little doubt that the provision of it will do much to 
silence popular clamour. There is, however, the danger 
that it may become so devoted to pure science as to 
neglect the practical application. Mr. Gerald Balfour 
foreshadowed this danger in his little anecdote about the 
Cambridge professor who gave up in disgust his studies 
of a certain curve when he found they were being applied 
to practical uses. That attitude of theory to science Mr. 
Balfour believed was passing away, and the union 
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between theory and practice was becoming every day 
more intimate. If the National Physical Laboratory is 
to fulfil its mission, it must devote all its energies to 
furthering that union. It cannot be forgotten that the 
idea of its birth was conceived and fostered in the brains 
of scientists, and that it will be more or less in the hands 
of men who are not connected with industrial pursuits. 
They will have to resist the very natural temptation to 
indulge in investigations which have no immediate 
practical application—to resist’ the desire to acquire 
jearning only for learning’s sake. There are plenty 
of other institutions where that may be done. We are 
fully aware that it is not possible to say when and what 
articular abstract scientific phenomenon may not find 
its practical concrete application and become an indus- 
trial power. But, in its early years at least, the new 
jaboratory will find sa of scope for its energies in 
the investigation of problems already partially solved. 
The Prince of Wales expressed the functions of the 
jaboratory very exactly. He said:—“The object of the 
scheme is, I understand, to bring scientific knowledge to 
bear practically upon our every-day industrial and com- 
mercial life, to break down the barrier between theory 
and practice, to effect a union between science and 
commerce.” Asan example of the very kind of work 
which is wanted, it would be difficult to find a more tell- 
ing case than that which the Prince announced at the 
opening. We refer, of course, to the proposed construc- 
tion, by means of funds raised by the Institution of Naval 
Architects, of an experimental tank for the testing of ship 
models. It is quite unnecessary at the present day 
to insist on the value of this means of investigat- 
ing ship resistance. That is a fact recognised 
the world over. Itis also well known that the Haslar 
tank is fully occupied in Government work, and that a 
tank open to the use of any one prepared to pay the 
necessary fees would be greatly appreciated. We have 
here, tlerefore, an admirable instance of science and 
practice working hand in hand for the general com- 
mercial good; and it is in such directions as this that the 
National Physical Laboratory must find justification for 
its existence. It may be noted in this connection that 
the Admiralty, whilst expressing their regret to the In- 
stitution of Naval Architects that the Haslar tank could 
not be thrown open to public use, offered to authorise 
Mr. Froude to give all the assistance and advice in his 
power as to the construction and working of the pro- 
posed tank at Bushey. In conclusion, we must remind 
our readers that the Treasury has stopped short at pro- 
viding the buildings, &c., for the Laboratory. The re- 
mainder of the work has to be done by the contribution 
of voluntary funds and fees for experimental work. Such 
funds have already been started by cheques from Sir 
Andrew Noble, the Drapers’ Company, Messrs. Willans 
and Robinson, Lady Galton, and others, whilst Sir 
William Armstrong, Whitworth and Co. are prepared to 
present £1000. 


THE METROPOLITAN RAILWAY, 


At a meeting held yesterday the directors of the 
Metropolitan Railway Company decided to award the 
contract for the machinery necessary for the electrical 
working of the line to the British Westinghouse Com- 
pany. The following is a brief outline of the nature of 
the machinery which will be supplied :—There are to be 
nine boilers, with a total normal continuous evaporating 
capacity of 160,000 lb. of water per hour, with a tem- 
porarily much increased power. The guaranteed thermal 
efficiency is 70 per cent. The pressure worked at will 
be 160lb. per square inch, and the steam will be 
superheated 180 deg. Fah. above the temperature of 
the steam at this point. There will be three com- 
bined steam turbines and three-phase alternators, the 
turbines being constructed by the Parsons Steam Turbine 
Company. The output of each combined set is to be 
3500 kilowatts as a normal load, and for short periods an 
output 50 per cent. in excess of this figure. They will 
run at 750 revolutions per minute, and a 90 per cent. 
vacuum is guaranteed. The efficiency of the combined 
sets is to be 17 lb. of steam for each kilowatt delivered at 
full load, and 20} 1b. of steam for each kilowatt delivered 
at half load, the power factor being *85. The alternators 
will deliver three-phase current at 11,000 volts and at 
25 alternations per second. There will be three separate 
exciters driven by small ordinary steam engines. These 
will be capable of delivering either three-phase or direct 
current. Two of the three main sets only will be run at 
a time, the third being for spare, and the boiler power is 
only for driving two of the sets. It is understood that 
more boiler power over and above that in the contract 
will be provided. 








ACETYLENE AND “ PHOSSY-JAW.” 


In its issue for March 1st last our medical contemporary the 
Lancet has seen fit to publish a paragraph calling attention 
to the dangers which it imagines may lurk behind the odour 
that is sometimes to be noticed outside the London omnibuses 
now fitted with acetylene lamps. The existence of these 
odours is undoubted, and we regret them; partly because 
they will bring the new system of vehicular illumination into 
disrepute—and in all other respects it is such an incomparable 
improvement on the old oil lamps—but mainly because they 
may make the general public believe that acetylene cannot 
be burnt even indoors without similar unpleasantness. The 
journal says, ‘‘Omnibus passengers have raised strong 
complaints about it, while drivers themselves confess that it 
has sickened many of their number ;”’ and later on we read, 
“ There seems to be little doubt that some bad effects are being 
experienced by the drivers of acetylene-lighted omnibuses.”’ 
Phosphoretted and sulphuretted hydrogen are certainly most 
poisonous gases, but their odours are so irritating or filthy 
that they are irrespirable ; and for this reason real harm to 
health cannot easily be done by them except in cases of 
attempted wilful suicide, or imprisonment in a stationary 
toxic atmosphere. The calcium carbide manufactured at 





the present day yields an acetylene which before purification 
usually contains 0°041 per cent. of phosphoretted hydrogen 
and 0-052 per cent. of sulphuretted hydrogen by volume—or, 
expressed in other units, 1 cubic foot of crude acetylene—the 
hourly consumption of the largest domestic burner generally 
employed—only contains 0°27 grain of the former and 0°33 
grain of the latter. After passing through the flame the 
phosphoretted hydrogen is converted into phosphoric anhydride 
and then into phosphoric acid; the sulphuretted hydrogen 
into sulphuric anhydride and then into sulphuric acid, both 
of which may be found in the Pharmacopeeia. 

Only the trace of gas which escapes the flame retains its 
odour and the specifically poisonous property it may have by 
virtue of its phosphorus and sulphur; and that trace, though 
objectionable, cannot, ex hypothesi, exceed a very minute 
fraction of 0°27 grain of phosphoretted hydrogen and 
0-33 grain of sulphuretted hydrogen evolved per hour, since 
the generators are automatic, the burners less than lft. in 
size, and the bulk of the acetylene is apparently burnt to give 
light. And what fraction of that very minute fraction afore- 
said can be inhaled by the driver and passengers of an 
omnibus moving through the draughty London streets? We 
are very prone to forget that in the detection of any substance 
possessing a marked odour, the nose is vastly more delicate 
than the finest laboratory balance yet devised by the skill of 
man. A little consideration must show the chemical 
physiologist that were crude acetylene, not too largely diluted, 
regularly inspired in its raw state, it would produce suffoca- 
tion by lack of oxygen and excess of hydrocarbon long before 
its impurities could accumulate sufficiently within the system 
to be poisonous ; and similarly if breathed after combustion, 
even though mixed with a certain proportion of unburnt gas, 
the carbon dioxide—carboniec acid—would suffocate any 
living creature without the assistance of the phosphorus and 
sulphur compounds which had escaped oxidation. A degree 
of dilution before or after combustion sufficient to remove 
danger of suffocation would render the phosphoretted and 
sulphuretted hydrogen, the phosphoric and sulphuric acids, 
wholly negligible. 

We are not concerned to urge the merits of the omnibus 
lamps now employed ; we should like to see them so perfectly 
made that no escape of gas should occur, and that the 
acetylene should be purified before combustion—if those 
desires are capable of realisation. But as regards the Lancet’s 
suggestion of toxic effects from their use, there is a practical 
answer and a final. Since 1895 or 1896 many men in 
Europe and America have been at work day after day in 
unventilated laboratories and workshops experimenting with 
the crude gas, testing generators, and constantly inhaling 
unburnt or partially burnt acetylene. Can our medical 
friends point to one person permanently or temporarily 
injured during these experiments—injured in any way except 
by simple suffocation, or by an explosion caused by careless- 
ness or ignorance? Who among the numerous acetylene 
chemists and fitters has yet been ‘‘sulphured’’ or ‘“ phos- 
phorised’’? In any other journal we should treat the hint 
of necrosis with silence; but we would ask our learned 
contemporary if it can produce one single well-authenticated 
case of phossy-jaw outside the match factories where persons 
have been exposed to the vapours of elemental yellow 
phosphorus at a time when they have been simultaneously 
suffering from caries of the teeth ? It cannot be possible that 
such a responsible paper as the Lancet has stooped to a 
paltry pun upon the trade name of the lamps most commonly 
adopted for omnibus lighting. 








RATING OF MACHINERY. 

AGAIN we have a fresh contribution of the law upon this 
most perplexing subject. Messrs. Crockett and Jones occupy a 
boot factory at Northampton. They were assessed for poor rate 
upon (1) the land; (2) the building; (3) the fixed machinery ; 
and (4) machinery the property of the tenants, not fixed to 
the freehold. The dispute arose over class (4). It was argued 
that such machinery would not be found as part of the 
premises on a lease, nor be taken into consideration in fixing 
the rent. The rating authority claimed to add an amount 
for this class to be ascertained by taking a percentage upon 
the capital value of the machines. Some of the machines 
were subject to patent rights, on which premiums and 
royalties were paid by the users. In respect of these the 
authority claimed to estimate the capital value by a valuation 
of the premium, together with the royalties subsequently 
payable. The manufacturers admitted that the suitability of 
the factory for such machinery, and the fact that it was to be 
found upon it, ought to be taken into account, but beyond 
this they objected to class (4) being taken into account. The 
Recorder in Quarter Sessions held, on the authority of the 
Tyne Boiler Works case, that the whole of class (4) ought to 
be taken into account. In other words, that the real test is 
the value of the buildings as fitted with the machinery, 
and that the only way to do this is to take a valuation 
of such machinery, and that the mere fact of its being in the 
building is not enough, nor the suitability of the building to 
it. The valuation, he held, must be based upon the cost of 
the machines as applied to the purposes for which the 
building was intended, and that premiums and royalties 
should be excluded. Messrs. Crockett and Jones appealed from 
this decision. Upon the appeal the Lord Chief Justice held 
that the Recorder had not applied the real principle of the 
Tyne Boiler case. He thought that, anywhere short of the 
House of Lords, it was now settled that, if there was 
machinery in a building, making that building fit for a par- 
ticular trade or manufacture, and if that machinery was 
intended to remain there permanently, then it was a question 
of fact whether the presence of that machinery enhanced the 
rateable value of the building. In Laing v. Bishopwearmouth 
the finding stated that the machinery was intended to remain 
there permanently, and the Court, without discrimination, 
held that all the machines were to be taken into considera- 
tion. Then came the Tyne Boiler case, which, his Lordship 
knew, was intended to be stated so as to get the Court of 
Appeal to say that the Bishopwearmouth case had gone too 
far. The Tyne Boiler case was most carefully stated, in order 
to endeavour to make the question of attachment to the 
freehold the crucial test, and the Court was asked to find 
that unless the machines were attached they were not to be 
taken into consideration at all as enhancing the value of the 
premises. That the Court of Appeal declined todo. That 
case was binding on this Court, and for the purpose of this 
case he adopted it. It was evident that machinery which 
would last a short time was in a very different position, so far 
as making the premises fit for the particular trade was con- 
cerned, as compared with machinery of a large and heavy 











eee, which could not be replaced except with con- 
siderable derangement of the premises. The appellants 
adopted the true view when they said that the suitability 
of the premises for the machinery, and the fact that it 
was to be found on them, ought to be taken into account. 
That contention was substantially in conformity with the 
rule laid down in the Tyne Boiler case. On the other side it 
was said that there was to be a separate valuation of the 
machinery, and a percentage was to be added to the rateable 
value of the buildings. To raise the question the Recorder 
had adopted that contention. In his Lordship’s opinion that 
was adopting a principle inconsistent with the Tyne Boiler 
case. The valuation of the machinery ought not to be 
separate in its ultimate result. The case must go back to the 
Recorder, that he might assess the amount of the enhanced 
rateable value, if any, in accordance with the Tyne Boiler 
case, and amend the valuation list accordingly. This Court 
was asked to say what part of No. 2 machinery should be 
included, but his Lordship absolutely declined to do so, as 
that was a question of fact. The contention of the respon- 
dents as to the patent machines could only be an ingre- 
dient in the question of fact of the annual value of the 
machines. The other learned judges concurred, and the 
appeal was allowed, and the case sent back accordingly. 








ROAD SCARIFIER. 


THE accompanying illustrations show a form of trench 
cutter and road scarifier made in accordance with the patent 
of Mr. Bernard Asplen, M.I. Mech. E., of Southall, Middlesex. 
The drawings show the general arrangement of the apparatus 








TRENCH CUTTER AND ROAD SCARIFIER 


so well that very little description is necessary. The main 
body is carried on a channel iron underframe which runs on 
four wheels, two of which are pivoted, and provided with a 
draw-bar for the purpose of transporting the scarifier 
from place to place. It has also a side attachment for any 
road roller or traction engine. The portion holding the 
tines can be lifted up away from the road, when necessary, by 
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PART SECTION OF SCARIFIER 


means of ascrew and hand wheel, and the amount of pressure 
put upon this tine holder can be varied by means of the 
amount of compression put upon four coiled springs by two 
smaller hand wheels. As can be seen from the illustrations 
which show a general view and a part section of the scarifier 
the general construction is strong, and we understand that 
the apparatus has been doing good work at Ipswich and 
Colchester. 








Tue dépé6t of the rolling stock of the Samara and 
Zlatoust Railway has been destroyed by ‘ire. The losses are very 
considerable. 
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ELECTRICALLY-DRIVEN HEXAGON | 
LATHE. | 


| 

AN interesting modification of the standard No. 2 hexagon | 
turret lathe, made by Alfred Herbert, Limited, is illustrated 
by drawings opposite. A general view of the complete 
lathe is given above. The modification consists in an arrange- | 
ment of the headstock for driving by means of electro- 
motors. The speed of the motor to be employed cannot be 
altered, and provision is therefore made in the headstock for | 
a complete range of speeds, as follows :—In the first place, a 
step cone D is provided which gives three changes of speed ; | 
secondly, a pair of friction clutches E and F, operated by 
a lever in front of the headstock; and, thirdly, a second 
pair of friction clutches A and B on the cone pulley shaft. 
These clutches are operated by a horizontal lever G. It will | 
thus be seen that the four friction clutches, in conjunction | 
with the step cone, give in all twelve speeds to the spindle. 
In cases where a motor with variable speed could be employed, 
the cone would be done away with altogether and the changes | 
of speed effected by the levers only. The friction clutches on | 
the spindle are of the usual type employed by Herbert’s, and | 
have already been described in these columns—see Supplement, 
November 17th, 1899. They consist of split cast iron rings 
expanded by small toggle joints. The other pair is different, 
but will be understood from the drawing. The female parts 
are two shallow cast iron cylindrical boxes, one carrying a 
pinion of 24, the other a pinion of 42 teeth. These pinions 
gear, as shown, with wheels loose upon the spindle. The male 
portions of the clutches are cast iron expanding rings of the 
form shown in the end view. Each ring is split, and carries 
near each extremity a small, hard steel roller. A wedge A 
can be thrust up between these rollers, and so, by expanding | 
the ring, put the clutch in action. The method of moving | 
the wedges A and B is shown in the section, the lever G 
moves a plunger C, which carries a hard steel roller. This 
roller can be pressed either against the inclined end of the 
wedge A or the wedge B, thrusting either out, with the result 
already explained. To adjust the clutches for wear, the pins 
upon which the rollers in the ends of the expanding rings are 
mounted are excentric, and are provided with an arrange- 
ment by means of which they may be clamped in any posi- 
tion. The gears are all enclosed. The draughtsmen leaves 
us in no doubt about the means of lubrication. We have in | 
our engraving cut some of the pipes off short, as they rather 
added to the confusion. At Herbert’s they have an ingenious 
way of drawing which is enough to turn grey the hair of the 
uninitiated. We have endeavoured to make it a little clearer. 
If we have failed we must ask indulgence. Reading the 
drawings in their original form, if we may say so without hurt- 
ing anyone’s feelings, is something like deciphering a Hebrew 
palimpsest ! 

The motor employed is of the three-phase type, and its 
speed is therefore invariable. It is of 3 horse-power, and 
runs at 1440 revolutions, geared down to 360. We think it 
will be readily admitted that the design of the head is very | 
neat and compact. It is undoubtedly a convenient matter to | 
be able to make nearly all ordinary changes by merely | 
moving two levers. 








THE FRENCH COAST DEFENCE BATTLE- 
SHIP REQUIN. 

A DISTINCT point of difference between the French and 
British navies is the way in which the former re-build and 
modernise old ships till they become equivalent to new 
vessels. Thus the old Requin had no fighting value at all— 
the reconstructed ship is fully equal, if not superior, to the 
Jémmappes and Valmy. Whereas two years ago the French | 
navy counted but four coast defence ships of any utility, it 
will, two years hence, have added five more at no great cost 
~—the four Requins and the Furieux, with which we shall be 
dealing on some other occasion. How complete the re- 


| Main artillery 
| Armour on it.. 


| while the high trajectory made hitting anything problem- 


| class. 


construction has been can be gauged from the following 
table :— 





Old Requin. New Requin. 








Actual displacement, tons 7 7600 7000 
af Se .. Two 75 ton 16-5in. Two 10-8in. 
17fin. compound 10in. Harvey nickel 
.. Small Sin. hoist only 10in. Harvey nickel 
../Four 4in., 16 1-pdrs, Six 4in., ten 3-pdrs., 
four 1-pdrs. 


Armour at base 
Minor artillery 


Torpedotubes .. .. .. Two above water None 
Indicated horse-power  .. .. 6000 6230" 
| Maximum speed, knots .. .. 14-5 15-1* 
a Penne 12 cylindrical 12 Niclausse 
| Coal(normal), tons .. .. .. 400 400 
| Coal (maximum), tons sy cme 800 | 800 
Armour belt, compound .. 20in.; 11}in. 20in.; 11 fin. 
| Conning tower .. .. .. 3in. 12in. 


* With ten boilers only. 

This, however, by no means tells all the tale, for in the | 
untreated ship all the belt was below the water. Now 2}ft. | 
of it stands above the water-line—a difference of some 1m- 
portance in a ship intended to fight only in smooth water. 
This is stated to be the result of lightening the ship by 


| 600 tons odd. 


The belt, which is of compound armour, is 20in. thick | 
amidships, tapering to 11}in. at the ends, and thinning also 
as it descends. The total depth of the belt is 7}ft. A flat | 
4in. steel deck is laid on the top of it. 

The lower deck side is unarmoured. Forward and aft rise 
the turrets, each containing a single 10-8in. 45-calibre gun of 
the latest pattern. These guns roughly weigh half what the 






: A ©} 
“— |e “rransformé: 1902 

. | 
oie 3 =. A+10-8inch | 
E= 4inch 


| 

old guns did. They are in closed turrets, revolving on | 
circular fixed bases of 10in. Harvey nickel, all the machinery 

being inside these. The guns are electrically mancuvred. | 

Their penetration and range are, of course, in excess of the | 
old 75-ton pieces, the respective ballistics being :— 

10-8in. 
45 


75 ton 16-5in. 
Length in calibres 19 ey 


Initial velocity .. .. .. 1662 2625 foot-seconds. 
Initial energy .. .. .. 17,000 22,750 foot-tons, 
Weight of shell .. .. .. 1720 476 lb. 


Shot for shot, the 6ld guns were infinitely more serious in 
their shell power, but the rate of fire was very slow indeed, 


atical. The new guns fire fairly rapidly and very accurate, 
the trajectory being very flat; their ‘‘danger space ’’ is, of 
course, much larger. For one hit the old guns could have 
secured under battle conditions the new may expect to score 
ten or twelve—possibly more. 

The old barbettes were very large and thick, though they 
gave the gun no more protection than do those of our Admiral 
These ships, indeed, are nothing but larger copies of 
the Requin class, as originally built, with more gun power, 
and all the armour gone from the ends. They could, perhaps, 
by virtue of superior gun power, beat a non-reconstructed 
Requin, but matched against the Requin “‘ transformé,’’ there 
can be little question as to their inferiority. As the Admiral 





| a satisfactory state. 
| the International Purification Syndicate, and are giving no trouble 
| either by the effluent or by the smell.” 








class still form the bulk of our Home Service Fleet,”and the 
Requin will be in reserve for the French Channel fleet, the 
matter is one of considerable interest both sides of the 
Channel, and we cannot but pay a tribute of admiration to 
the resolution with which the French Ministry of Marine 
either re-builds old ships or sends them to the scrap heap. 
What the French would do had they the misfortune to 
possess the Admiral class we can hardly venture to say. A 
Frenchman, asked about the matter, replied that it was 
‘*impossible to conceive of France building such ships ’’— 
which was a happy retort, but little else. Probably the 


| French would no more have attempted reconstruction than 
| our Admiralty—despite the advice of Lord Brassey—seem 


inclined to. On the other hand, they would never have re- 
tained them as units of their fleet—they would have sold 
them as old iron, built a cruiser out of the proceeds, and 


| reckoned the bargain advantageous. 


It is worthy of note that, in reconstructing the Requin, 
the French substituted for the two above-water tubes a 
couple of extra 4in. guns on the topside—probably a wise 


| step, for under modern fire men are hardly likely to be left 


standing at unprotected above-water tubes till torpedo range 
is reached. ; 

Most of the superfluous woodwork has been taken out of 
the Requin during reconstruction. The appearance of the 
old Reguin, Indomptable, &c., is familiar enough, with the 
two pairs of funnels in line abreast. These are still retained 
in the Indomptable, but the Requin having changed her 
boilers to Niclausse, has had new funnels placed, and bears 
now very little resemblance to the familiar form. See the 
illustration on page 288. In these days of funnels a hundred 
feet high the stumpy funnels of the Requin are very notice- 
able. Of course, the lower the funnel the less the target, but 
this point seems lost sight of or disregarded in the enthusiasm 
for improved draught. Indeed, high funnels seem regarded 
as a necessity in all water-tube boilered ships. As the 
Requin with only ten of her twelve Niclausses alight more 
than exceeded the contract indicated horse-power and speed, 
her short funnels seem to have been no inconvenience. 
Other things being equal, the boiler that can do with the 
minimtm of target in the way of funnels is the boiler that 
all naval men will swear by. 








UXBRIDGE SEWAGE SCHEME.—The annual report of Dr. Charpen- 
tier, medical officer of health to the Uxbridge Urban District 
Council, has now been laid before the Council, and with reference 
to the sewage works, which have been converted from chemical 
treatment followed by filtration, to the Bacterial Oxidation Polarite 
System, in which the sewage is automatically sprinkled on to the 
beds by means of automatic revolving sprinklers—Candy-Caink 
patent.—Dr. Charpentier’s report contains the following highly 
satisfactory statement :—‘‘ Sewage disposal: This matter is also in 
The sewage works have been taken over by 


GLascow ELEcTRIc ServicE.—‘‘The Municipal Electric Ser- 
vice” was the subject of a lecture delivered on the 15th inst., by 
Mr. W. A. Chamer, city electrical engineer, in Hyde Park Hall, 
Glasgow, under the auspices of the Corporation. He stated that 
demand on the department for electric lighting and power as at 
December was 12,000 horse-power, compared with 4000 to 5C00 
horse-power required for tramway traction. The trouble with the 
electric lighting was the short duration of the average hours of 
lighting, and consequently the output was small as a with 
the capital expenditure required for production. In order to meet 
this difficulty the lighting scale of sages known as the “‘ maxi- 
mum demand ” indicator system had been in use in Glasgow, and 
every effort had been made to encourage the use of electricity. 
The electric power taken for motors was rapidly growing. He 
also showed the new “flame” arc lamps, by means of which about 
double the light could be obtained for the same amount of energy 
as that consumed by the ordinary arc lamp at present in use. 
The flame in the new arc lamp is a brilliant yellow or orange- 
coloured light totally different in appearance frcm the glaring 
bluish white light of the ordinary arc lamp. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ON THE THEORY OF STEAMSHIP PROPULSION. 


Str,—In a recent letter in THE ENGINEER, August 9th, 1901, 
I directed attention to statements of some eminent thinkers which 
were directly contradictory to the published opinions of others, 
who asserted the slight utility of the system of reasoning instituted 
by the Greek philosopher, Aristotle of Stagira, who lived some 
twenty-three centuries ago. The origin of the inadequate notions 
as to what these atter parties considered ‘trifling propositions,” 
doubtless has been: the schoolmen of the middle ages professed 
Aristotle’s philosophy as the foundation upon which they theorised ; 
but as they were nigh destitute of the acumen and good sense of 
the ancient sage, and, on the subjects considered, possessed neither 
detinite facts nor methods by which to attain them, their ignorant 
and extravagant assumptions had generally landed them in 
ridiculous conclusions. The Stagarite. would indeed have been 
staggered could he have realised his philosophy applied to some of 
the problems with which they occupied their minds. For example, 
we are told one of them was to determine the number of angels 
who could dance on the point of a needle. Or, worse still, and at 
a later date, had he found, framed in the mould of his syllogisms, 
an argument justifying those who, in dealing with savage peoples, 
abuse the strength derived from civilisation. Thus :— 


Major premise : The Earth is the Lord’s and the fulness thereof. 
Minor premise: The Earth he has given to his saints. 
Deduction : We are those saints. 


Tne consequential carried out in a fashion which, judged by 
results, Kipting’s notion of the white man’s burthen, dealing with 
peoples ** half devil and half child,” showed the black or tinted 
man’s was decidedly more onerous ; the domination of approxi- 
mately white men, who, with the truth of the major premise, gave 
vitality to their mistaken assumption of the minor, and sanctifica- 
tion to atrocities perpetrated under the deduction. The Norman- 
led Anglo-Saxon, with Celtic and Cambrian adjuncts, tainted with 
knowledge of Jewish, Roman, Danish, and other later enormities, 
is certainly not entitled to throw the first stone at other races ; in 
mitigation, however, they may plead, ‘‘They have already penance 
done,” are even now doing it, with full purpose in future, to do 
more. 

To recapitulate the former short statement of Aristotle’s reason- 
ing, from the late Dean Mansel’s *‘ Metaphysics.” The form and 
laws of reasoning may be ascertained by the answer to the follow- 
ing question :—Given two judgments—no matter what may be 
their material signification—what relation must exist between 
them to warrant the inference of a third judgment as their con- 
sequent! The premises and conclusion must stand to each other 
in the relation of condition and conditioned ; the premises must 
limit and determine the conclusion and be related to each other, 
so as to necessitate some conclusion. We have two concepts 
compared, not directly, but through the medium of a third, which 
successively is then to compare with each of the others. These 
statements can be illustrated and justified by direct application to 
trials, under the same circumstances, of a steam vessel with two 
different developments of motive power, a subject of which 
Aristotle had not the slightest conception ; and it was some twenty 
centuries after his day before Galileo, Napier, Kepler, Descartes, 
Leibnitz, Newton, and others developed the principles by which 
we are enabled effectively to treat the involved problems, and 
apply, in effect, reasoning based upon that of the ancient Greek 
sage, as stated in the foregoing epitome of Dean Mansel. If a 
given steam vessel of known displacement is propelled at the 
uniform rate of V, #. miles per hour when her machinery is develop- 
ing power at the uniform rate of E indicated horses, the expendi- 


ture of power per mile, obviously, is the ratio Vv Many years ago 
I demonstrated, if we have the ordinate of the common logarithm 
of this ratio set up at the speed on an equal division scale of miles, 
as axis of abscissx, similar ordinates at other speeds will also range 
with their summits in the same straight line, always provided that 
there has occurred no change in the circumstances of trial except 
variations in developed power. Failure in this obvious test is at 
once the indication and measure of such a change having taken 
place. 

This straight line will cut the ordinate at the origin—where 
V = O—ata point whose distance, log. ) from the axis, determines 
the amount of indicated horse-power developed by the engines, 
from the first movement of the pistons until the beginning of move- 
ment of the vessel ; further, this line will make with the axis an 
angle, of which the natural tangent has the analytical value 


E 
log. — 
id 
éV 
co-ordinate geometry, the line is definitely determined by the 


and, according to the elementary principles of 


Fe - 


eyuation, log. 4 = log. b +a V. 
In illustration of the simplest mode of determining the values of 
« and b in any case, I notice some recent published figures of trial 
data of H.M.S, Hogue, correct figures, I believe, being as follows : 
H.M.S. Hogue, 


Powers, E. 





Speeds, V. LHL. 
One-fifth power ' 13-0. ; . 4,738 
Four-fifths power .. ~—* Terao... 
ee) ens: 
Hence, V = 13-0 a > 2+ 23-09 
Logs. E = 3-6755 .. .. 4-2162 .. .. 4-3437 
Logs. V = 1-1139 .. .. 1-3062 .. .. 1-3443 
Logs. . = 2-5617 .. .. 2-9100 .. .. 2-9904 
The old well-known general relation of such trial data is the 
; gy’ 
Admiralty displacement formula, E = on which I offer in the 
corrected form, E = + V 104V, and show, with the values 
« = -0481 and 4 = 86-4, it entirely agrees with all the observed 


facts. Thus, as follows :— 














Speeds, V= 2B-0 -. 20-24 
Log. -0481 = -2-6821 .. -2-6821 .. 2-63 

Log. V = 1-1139 .. 1-3162. .. 1-3443 
Sum, Log.aV = -1-9883  .. +0265 
: aV= “9735 =... 1-0620 

Log. = 2-9100 .. 2-9994 By data as above. 
Differences, 
Log. © -aV = 1.9365 ..  1-9365 1-9365 Exactly alike in all. 


Hence, log. > = 1-9365 + -0481 V. 
nd by anti-logarithms it follows, for H.M.S. Hogue, E = 86-4 V 10°0481 V 
Determination of a 


6 log. 7 = 2-9004 - 2-5617 = -4377 
c= 


= -O481, 
6V = 22-00 - 13-0 = 9-00 
Verbal statement :—86-4 indicated horses, multiplied by the 
speed, and then by number of which -0481 V. is the common 
logarithm, is the gross power necessary for that speed. I add a 
small diagram showing the ordinates ranging in the line cutting 
the vertical origin ordinate at the point, log. b = 1-9365, above 


the speed axis, to which, having added the value of log. V, the 
sum of the three is the value of log. E. 














Fig.t H.M.S.Hogue. 
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Speed avis, at contracted distance.—The space vecupied by the 
complete diagrams prevents insertion of interesting examples, so 
I will merely add the data and figures deduced from them of some 
war vessels, and since the data for fuller analysis has not been 
published, I will conclude with the better-known example furnished 
by the epoch-marking vessel, H.M.S. Warrior, to compare with 
the foregoing vessel and emphasise deductions, which are of the 
utmost importance in all such inquiries. 


Table of Trial Data and Calculated Results q Royal Navy, 


Screw Steam Vessels. 








B Names. 3 3 3] feel : 2 % s 
S > ‘ Ps a | £2 28 = 
‘ 2 e > 6 > R 
< oe " | & = ‘3 

' | ee ek ee _ 

H.M.S. | ] | 
1 Hogue . {22-09 |20-24 | 22,065) 16,456 2-9904 2-9100 
-4 |13-4 (25,575) 5,111)3-0576,2-5814 
= eo 08 





98 2-7 
2-7406 2-6172 







) 
3 y.. ..{18-124)16-78 | 13,745) 10,/ 
4 Royal Yacht/20-53 |18-47 3 7 
5 Shah : 








1 
1 
1 
1-3450) -0798 
1 
1 
1 
1 





5 Ss tia 116-45 | 8-01 7 -0585 1-4147 

6} Ocean.. ../16-2 {11-4 2,767/2-8038 2-3851,  1-8035!-08724 

7 Warrior ../13-46 |11-04 469] 1,988 73 4 1734) -0980 

$ | Anson —__.|17-43516-258 813202 M4 

9 Viper .. |. |36-858)31-118 12,300) 8,200.2 -$612)-O1798 
' } 





Referring to Fig. 2, and the data of Warrior in the above 
table it will be seen if we, on the under side of the speed axis O X, 
set off the values of log.” V, we can complete the curve till it 
meets the axis at the unit speed, where log. 1 = 0. This curve 
will be the same for all vessels, and might be altogether omitted 
in comparing results in different vessels. Only, seeing the logs. of 


fe E . 
the powers per mile, or logs. =, when set off on the ordinate 


above the axis, on measuring the scale values of logs. E from the 
curve, we have a direct and instructive example of Aristotle’s 
syllogism. We have two definite points from experience so laid 
down that a straight line drawn through them determines a pecint 
at A, such that its distance from the speed axis log. b = 1-1734, 
giving the amount of power that the machinery, under the circum- 
stances, must develop before the vessel begins to move. The 
angle at A is equally determined by measuring the ordinate at 
the speed 10. This, by scale, measures -98; hence « = -098, the 
natural tangent of the angle, and -098 V, the value of any ordinate, 
in the triangles A E R. 







Fig. 2. H M.S. Warrior 


Log. D% =2:3682 
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Note I.—Again, Fig. 2. On the perpendicular at the origin 0, 





and measuring from it, set off 3 of the logarithm of the dis- 





placement, # log. D = 2-3682, from which subtract the value of 
og. b = 1-1734, the residue log. c = 1-1948, and c = 15.66, 


f 3 
Thus log. b + log. ¢ = log. ps by anti-logarithms | = toa 
2°66 


which is the proper form of the factor -. in the Admiralty dis. 
ps 


placement formula in the shape E = c v” 


which, meant to em. 
body Newton’s Scholium to the Third Law of Motion, has been 
vitiated, principally, through the substitution in it of V* for the 
quantity in the foregoing shown to have the value 10«V, Many 
years ago I pointed out the quantity C improperly named a con. 
stant, and with much greater impropriety, supposed a measure of 


efficiency ; if multiplied by a factor of the form ina » Which could 


be determined, we should have a formula where C was constant 
a real constant special for the vessel under conditions, and not an 
invariably and inexplicably varying one. Many attempts have 
been made to explain and rectify this matter, but parties generally 
began by tinkering the forraula at the wrong end, and the latest 
and most pretentious of these efforts was simply an aggravation of 
the real cause ; I refer to the late Dr. Rankines’ augmented surface 
formula. 

Refer to Fig. 2. It will be seen the whole lengths log. E js 
made up of separate parts, and by the principle of logarithms 
represents the product of these as factors. Thus— 

V = 14-36 Upper part 14-36 a@ = 1-4073 .. V = 11-04 11-04 4 1-019 


Central ,, log. 6 = 1-1734 .. log. b = 1.1734 
Lower ,, log. V = 1-1572.. log. V = 1-0430 





Sum log. E = 38-7379 log. E 3 2053 

(Agreeing with experiments, 

Now, instead of « V, in these, we had taken log. V2, they would 
have been -9071 and 1-0041 greater, respectively, and obviously 
absurd, In the Admiralty formulas this difficulty was evaded by 
empirically increasing the quantity C in the same ratio that V? 
exceeded « V, and supposing it to represent a relative efficiency 
when it necessarily showed a different value for every value of V, 
instead of constancy. Dr. Rankin, in applying his formula to this 
vessel, gave it a value which suited the highest speed, but when 
applied to the lower speeds shows results each about 500 indicated 
horses wrong—see THE ENGINEER, October 18th, 1898. If, in the 


. Re ; 
Admiralty formula E = 4 V*, we merely substitute the values 


1¥ for V2, and take C = 28-7. By logarithms we have, E = 








D3 ,, 
—_. V ]Q: 008 Vv 
28-7 
Log. E = log. D? + log. V + a V — log. C. 
Test, specds V.= 14-36 <«« 329-216 . 1-04 
Log. 88524 = 2-6813 .. 2-6313 2.4313 
Log. V = 1-1572 1-0860 1-0430 
‘098 V = 1-4073 - 1-1971 1-Os810 
Sum = 5-1958 . 4-9153 .. 4-752 
Subtract, log. 28-7 = 1-4579 .. 1-4579 .. 1.4570 
Log. E anf 83-4574 .. 83-2083 
wa E = ee 267 Clits 1988) LHP, 
, : oid ah 
It will be seen, log. Po 2-6313 -— 1-4579 = 1-1734. and 
28-7 
Ds es eee . oe, 
log. —, = 2-3682 - 1-1948 = 1-1734. Referring to Fig. 2, 
15-66 


3 
origin ordinate, it will be seen the point log. D® might vary with- 
out altering this ratio, any change in the numerator changing to 
the same extent in the denominator. The exact values from trial 
diagrams, only 12-174 was given as the observed second speed. 
It ought to have been 12-215, or the others are wrong. 


Fig. 3. H.M.S.Warrior. 


Diagram showing factors 
of Log h= Log.g.f m "4 
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Note 11.—From speed axis to this line is the logarithm of the 
power for one revolution of engine shaft, and adding the values of 
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N on the other side of the speed axis will necessarily be the 
>’ ‘of the gross power per minute EK, for the speed, This figure 
jetermines the most important elements of the problem. The 
bs rete quantity log. 6 = 1-1734 made up by three factors 
pwres mined as follows:—Draw the speed axis O X, and ordinates at 
psag ee speeds 11-04 and 14-36. On the upper side set off values 
rk vs, of sum of piston pressures upon a unit of area—say, on 
11.04 and 14-36 in Fig. 3. A line of piston pressure through 
these, on Aristotle’s principles, will cut the origin ordinate at a 
ply whose distance from the axis, log. f = -4555, denotes the 
Fmnilar pressure, when V = 0, or the pistons are on the point of 
pone ly On the under side of the “ry axis set off the values of 


log These will range in a curve, but measuring upwards from 
.N. ‘ : eae ‘ 
these values of log. V the values of log. Nn will range in a 


straight line meeting the origin ordinate at the point C, whose 
distance from the axis, log. m = +4025, indicates the logarithm of 
the engine shaft revolutions before the vessel begins tomove. This 
line makes with the speed axis the small angle C in the figure, 
which, added to the angle at B, together they constitute the angle 
A of Fig. 2. — 

Thus, if « = tan—! A, (a — xn) = tan—! B, x = tan—'C. 
That is to say, the first members are the natural tangents of the 
angles at A, B, and C, 


Also, log. p ae ea oo = +8154 
at ara : 4555 
oo « ve te te ce ee AO 
Sum, ,, 6 = 1.1734 
And, obviously 
‘alues of logs. P = log. + (a - WN 
val sg » N = log. m + vw V + log. V, 


Adding log. @ to sum— 
Values of logs. @PN = log. fm + aV + log. V. Three parts Fig. 3 

Condensing inte-— : : 
Values of log. E = log. bV +a. By anti-logarithins 
Finally, E = 4V 10¢V a logarithmic curve 

2.38 
ic 

The Admiralty formula written = C expresses the hypo- 
thesis, a resistance equal to, or proportional to, pi V_ being over- 
come through a space equal to, or proportional to, V is the indica- 


tion of a work done, proportional to pi Vv’, which being divided 
by the gross power E, doing it, their ratio C is a — which 
some parties imagine to themselves as constant—or ought to be 
such—while to others they are clearly seen to be exceedingly 
variable, but inexplicable measures of comparative efficiency of the 
yessel tried and its machinery. In effect, Newton declares in all 
machines the work done was always equal to the power doing it, 
implying that properly estimated, this ratio was unity, a state- 
ment never veritied by the dominant theory ; and in the foregoing 
| have tried to explain how the error has arisen, from assuming in 
the resistance the square of the velocity, for a quantity of which 
the true measure was the number of which the common logarithm 
isu V. Make this change on the old formula, and we soon arrive 
at the justification of Newton’s statement. Test by the fore- 
going figures of H.M.S. Warrior— 


piv’? piy 








E= ; = 1008 V = 14-91 V 1008 Vv 
C 28-7 
HMLS. Warrior, 
v = 14-36 ee 12-215 .. 11-04 
Log. DI = 2-6313 2-6313 .,  2-6313 
Log. V = 1-1572 1-0869 .. 1-430 
‘Hs V = 1-4073 1-1971 ..  1-0819 
Sum = 5-1958 49153 .. 4/7562 
Subtract log. 28-7 = 1-4579 1-4579 .. 1-4579 
Log. E = 3-7379 .. 38-4574 .. 3-2083 
Exactly the trial powers by diagrams, 
D> 
In describing Fig. 2 I notice _~-_.. as the proper form for the 
15-66 
3 ss 


Ds 
28-7 
one, which may seem strange till it be noticed, both have this 
same value, 14-91; so that, after correcting the improper factor 
V?, either would give the correct value of E. This disposes of the 
notion that C measures efficiencies. In the problem the value 
depends upon the value in the numerator assigned to the vessel's 


of the Admiralty formule, or ) = 14-91 of my corrected 


3 2 
dimensions. Accordingly as this is taken, D® or D*®, C being 
taken 15-66 or 28-7, the ratio, 14-91, being the same in the same 
vessel, either gives the same correct answer, namely, under the trial 
circumstances the power developed in the engines between the be- 
ginning of movement of the pistons and movement of vessel is 14-1 
indicated horses in the Warrior, and 86-4 ditto in the Hogue. On 
achange of circumstances these quantities vary, and then it can be 

a be 
shown that D® in all cases exceedingly nearly agrees with ex- 
perimental facts, 
We are able to discuss the subject from a different point of view, 
as follows :—E indicated horse-powers expended in propelling a 
vessel at the rate of Yn. miles per hour, is a mode of stating a 


physical fact. In each minute = E = 42-75 E units of heat 
are disappearing from the steam driving the machinery, and as 
heat is an entity, something which exists, and as such can neither 
be created nor annihilated by any human process, it must be 
looked for in the water displaced by the vessel in that minute. 
Certainly it is not accumulated in the vessel—heated bearings 
might account for a small quantity, which we may neglect. The 
\uantity of heat imparted to any mass of water is measurable by 
the volume of the water, by the increase of temperature, and 
added to this the vis viva, or energy involved in movements com- 
municated to this water in the vessel’s progress, and consequential 
movements in other water, all estimated as heat according to 


known laws of equivalences. La V = / V is the measure of the 


volume of this displaced water, and 10¢V the average intensity of 
the heat in a unit of that volume, In one minute we have 


ae is 2 : 

42-75 B= G V10¢V, or E= 2 V 10¢V, when E and / are ex- 
pressed in Watt’s horse-powers. Hence, log. E — (log. V + a V) 
= log... A constant under the same circumstances, as has been 


shown, 


H.M.S, Hogue. 


Speeds 13-0 and 22-00 
Logs. E reer CC 
Log. V + -0481 V = 11-7801 .. .. .. .. 2°4072 


Differences, log. b = 1-9365 .. . 1-9365 


H.M.S. Warrior. 


Speeds 11-04 and 14-36 

Logs. E Ce 
Log. V + -OOSV = 11-1249 .. .. .. .. 25645 
Differences, log. b = 1-1784. .. .. .. «. 11-1784 


Finally, the meaning of / is the integral sum of the jfi/és, or fluid 





threads, composing the section of the current, in Poncelet’s “‘parot 


Jictive,” or imaginary pipe, in which the water displaced in the 


vessel’s advance flows astern past the vessel. This is the origin 
and explanation of ‘‘ Stream Lines,” RosBert MANSEL. 
Penge, February 14th. 





THE PREMIUM SYSTEM. 


Sir,—1 have just read in your issue of the 24th January your 
first article on the ‘‘ Premium System,” and though I have read a 
good deal of American literature on the same subject, I must con- 
fess that until the present I have had no clear idea as to the 
motive underlying the premium system. 

On reading your article, it is made quite clear to me that the 
whole basis of the system, and of the need for its existing at all, is 
more or less as follows :—A certain job has to be done, and actually 
can be done without the workman ‘straining himself,” as you put 
it, inseventy hours. Nevertheless, the workman has always been 
in the habit of taking a hundred and ten hours to do the work. 
The master on whom this fact has apparently dawned very gradually, 
suddenly wakes up, and says in deeds, though not in words, maybe, 
‘* Look here, old chap, you are taking an awful time over that job ; 
now if you can hurry it up a bit I'll give you so much more money.” 
And the workman, incited by the rise in wages, or bribe—I am 
not quite certain as yet under which heading it should be put— 
rolls up his sleeves, and proceeds to prove’ that he has been 
loafing to the extent of forty hours in every hundred and ten—a 
fairly large percentage. 

Quite recently I saw some articles or letters in your admirable 
contemporary, the American Machinist, in which it was very 
gravely, and apparently in all seriousness discussed, as to whether 
the working class were not in some obscure way degraded by the 
improvements introduced by the National Cash Register Company, 
of Dayton—to wit, gardens round the works, reading-rooms, 
luncheon-rooms, &c. 

Now, if these gifts are looked on in the light of a covert insult 
in enlightened and progressive America, where also the premium 
system prevails to a large extent, what will they say when the true 
gibe—as I see it—underlying the system comes to be seen! I 
cannot see any way of getting away from the cold fact: the work 
can be done without injurious effort in, roughly, 40 per cent. less 
time than it has always taken. The obvious question is, Why has 
it not been always done in the lesser time? By so doing it under 
the influence of extra money the workman tacitly admits one of two 
things—either he has been underpaid, and consequently has worked 
with the idea of earning only the amount he was paid, or he has 
been deliberately wasting 40 per cent. of his time, and therefore 
defrauding his employer. I see no other possible explanation or 
alternative. At the same time I know that I shall met with 
the old argument of the impossibility of changing human nature. 
Then, admitting this impossibility, the only possible way left, to 
use a “bull,” is to employ the bribe method skilfully masked and 
made palatable to the working man’s taste by the jam of the magic 
words ‘‘ premium system.” And this is the same working man 
who, in America, looks on gardens, reading-rooms, and luncheon- 
rooms as concealing a covert insult, and who, according to you, 
‘‘has not had the same opportunities of cultivating his under- 
standing as the employer.” Strange incomprehensible creature ! 

Now, Sir, I look upon the relations of employer and employed 
thuswise :—All labour is, or should be, an absolutely free contract. 
The working man is free$o work where he likes, and under such 
conditions of payment, hours of work, and even gardens and 
reading-rooms, &c., as may suit him; but having agreed to work 
for so many pence or shillings per hour, he is bound—if he wishes 
to lay claim to being an honourable man, and there are few who 
would not resent being called the opposite—to do the very best 
and largest amount of work possible in the day that he is capable 
of, let us say, ‘‘ without unduly straining himself.” I cannot con- 
ceive any conditions where any code of duty or honour allow that 
man to loaf away 40 per cent. of the time his employer is paying 
him for, and yet, according to the premium system, that is exactly 
what he has been doing. 

The moral of all this appears to me to be that the wages paid 
have been insufficient, and that the employers at last realising 
this, and for some secret reason not daring to openly admit it and 
raise the wages, have discovered the premium system as a means 
of doing good by stealth—just a little bit openly—and actually 
raising the daily wage. Previous to the introduction of the pre- 
mium plan, either the employers have been underpaying the 
employed, or the employed have been loafing away 40 per cent. of 
their time—perhaps both conditions existed. For my part, in 
view of the heavy weight of evidence as to reduction in time, I 
see no conclusion possible except that the employed have been 
doing a 40 per cent. loaf, and thereby directly defrauding the 
employers. 

That such an immoral condition of affairs should exist is, of 
course, deplorable, and has no doubt been brought about by the 
efforts of the various labour organisations, and by that ‘‘lack of op- 
portunity for cultivating his powers of understanding” to which 
you refer. Tomy mind, the more honest and effectual plan would 
have been for the rate of wages to have been altered to meet the 
condition of the 40 per cent. saving of time, which is precisely 
what the premium system accomplishes in a roundabout fashion. 
If there had been any doubts as to the employed increasing pro- 
duction to compensate for the higher wages, then a “‘speed and 
feed” foreman is the remedy, as suggested lately by a writer in an 
American journal. 

Can it be possible that the employers did not know in what time 
the job could reaily be done, or that they knew, but did not dare 
either insist on it or pay such wages as would ensure it? All the 
figures I have seen so far relating to premium payments have 
been based on machine work only, and it seems to me that to 
estimate the time necessary for performing machine operations on 
any job should be possible with a less error than 40 per cent. It 
should be no difficult matter—with our present fairly advanced 
knowledge as to what the capacity of our machine tools is—to see 
that a man who is, say, roughing out a shaft on a lathe, does so ata 
speed which means seventy hours for the job, and not one hundred 
and ten ; one could almost imagine that the difference would be 
visible to the naked eye. After all these, perhaps, irrelevant 
thoughts provoked by your first article, I find myself still wonder- 
ing if the premium system is a rise in the wages per hour, or a 
bribe to the working man to do what he ought to have done; or if, 
perhaps, it is only a dim foreshadow of a fast approachi 
millenium in an ideal labouring world, where we shall all do a fair 
day’s work—without unduly straining ourselves—if we are only 
bribed skilfully enough. Meanwhile, I am hoping that your suc- 
ceeding articles on the subject will make the matter clear. 

Buenos Ayres, February 19th. HvuBErRT HENRy. 





TRAVEL IN AIR. 


Sir,—I did not see the beginning of this interesting correspon- 
dence, but I gather from the clever letter of Henry Lea in your 
issue of the 7th of March that Mr, Lancaster intends to attempt to 
solve the problem of aérial flight without the aid of flapping wings, 
as in the case of bird flight. Now, Sir, it is passing strange to me 
that a large number of men interested in this subject of arial 
navigation should seemingly strain and strive to prove that the 
bird is not bound to use the wings that Nature has given him 
unless so disposed. In the course of my forty years’ study I have, 
strange to say, come across many that fully believe the bird can do 
wonders in the matter of soaring. My experience does not warrant 
any such belief. I can honestly say I have never once seen the 
bird do anything that cannot be accounted for. Tome there is no 
mystery whatever in the actions of the bird in air any more than 
that of animals on land or fish in water. Why should there be? If 
we seea bird soar or travel without using his wings for a time, we 
may be sure of one of two things—either that the bird is using 





stored-up energy like a ship or a railway train when the power is 
cut off that is driving it, or the bird is taking advantage of the 
force of air currents. I have heard and seen wonderful stories of 
soaring birds. Strange to say, I havenever, as I say, seen any of these 
so-called wonderful feats of aérial locomotion. I have seen birds 
soar certainly, but the soaring that I have seen has been merely 
the spending of stored-up energy, or in some case the result. of 
the bird’s artful manceuvring with the air currents. In order to fly 
the bird must use its wings ; there is no other possible mode of 
accomplishing the feat. The very shape of the bird’s wing should, 
I contend, suggest to us the true principle of aérial flight. The 
wing meets a much greater resistance in driving downward than 
upward, and it is on this difference of resistance that the bird gets 
his power to rise, as “‘ Romans” points out. If would-be flying 
machine makers would trouble less about the soaring and more as 
regards the manner and the way of flying, the flying machine 
would, I think, have a greater chance of becoming a reality. In 
order to fly we shall have to do as the bird does ; this is the only 
common-sense way of looking at the question. As regards the very 
interesting story of the eagle told by ‘Traveller ” I can say but 
little. Never having seen an eagle, I know nothing of its action in 
the air, and the mysterious power that enabled it to rise in the 
thin air without beating it with its wings is, I think, past the 
understanding of any man. However, it is just possible that 
“Traveller” was mistaken ; the supposed swing of the body every 
now and again may in reality have been a vigorous flap of the 
wings. This, together with the wind passing under its body, may 
have accounted for the apparent strange feat of the bird. How- 
ever, to return to the question as to whether or not we mortal 
men will ever imitate the swallow or the martin and fly the air, 
I think, after forty years’ observation and study, [am at least capable 
of giving an opinion on the subject. That opinion is, we have every 
chance in the world of doing so, provided we use a little common 
sense and a great deal of ingenuity—both are necessary, but [ 
am afraid they very seldom are found together. Certain it is to 
me, that while men are content to slavishly imitate each other on 
the work no practical flying machine will be forthcoming. We 
must look to Nature, not to art, for the first lessons. As far as I 
am concerned, there is not the least atom of mystery in the action 
of the bird in either flying or soaring ; the actions of the bird’s wing 
are really as simple as the action of the duck’s foot in water, or 
nearly so, the only difference being the bird’s wing has two opera- 
tions to perform, while the duck’s foot has only one. Thus we see 
that, whereas the duck’s foot forms a paddle merely, the bird’s 
wing forms a paddle to lift and a screw to propel. This fact can 
be seen by any who may look for it. As to soaring, we may be sure 
of this—a bird would neither fly nor soar had he not been given 
wings. I recommend this fact to all who are helplessly and hope- 
lessly trying to fly without wings. 


March 17th. THOMAS GEORGE CHALLIS, 





THE TEACHING OF MATHEMATICS, 


Sir,—The columns of most technical journals have for some 
time past been very full of articles on the subject of mathematical 
teaching. Articles, eloquent on the merits of Professor X, Y, or 
Z's particular nostrum for imparting mathematical knowledge 
with a minimum of effort on the learner’s part, and doubtless of 
trouble on the teacher’s, are provided for weekly consumption, 
the marvellous results of- each -particular patent process being 
extolled and glorified therein. Then to show how go-ahead we 
are, and at what express speed we “‘ hustle” science into the least 
receptive of brains, we season our articles with contempt for the 
old methods and old masters, under whose guidance those amongst 
us whose intellect and perseverance have been sufficiently up to 
the mark have hitherto become mathematicians. 

I must be excused, Mr. Editor, if I put the new-fangled 
“notions ” in teaching mathematics much upon the same level as 
the patent pills and powders which cure all the ills to which the 
flesh is heir, in the advertisement columns of the daily Press. 
Mathematics and music resemble each other very much in this, 
that efficiency in either is ee | to be obtained where a certain 
native predisposition exists, and is supplemented by constant daily 
labour, high-class teaching, and a certain indifference to all other 
attainments, mental or physical. A musician, if an ordinary man, 
will be good for little else but performing or, say, composing 
music, and mathematicians very often betray the same species of 
limitations. I am not, of course, speaking of exceptionally gifted 
men. 

A young man who wants to become a mathematician has to 
devote plenty of time, labour, and money, to taking lessons from 
a good master. He will thus attain the end in view, and generally 
discover that his hardly and expensively-acquired knowledge is of 
little value to him, beyond the satisfaction which consciousness of 
scientific superiority is sure to convey. 

As to Euclid, my own experience is that at the age of twelve I 
could learn and understand Euclid. Now, far advanced in middle 
age, I find myself unable to comprehend modern works on mathe- 
matics without at least as much effort as Euclid required in my 
youthful days. Then, let mathematical ‘‘ Luthers ” say what they 
like, the rigorous reasoning and precise language of Euclid must 
have great educational value. 

When people in England talk about the Continent, one would 
fancy at times that they are thinking about some far-away planet 
—at least Mars! Mathematics are taught in continental univer- 
sities under official State-controlled programmes, and no short-cut 
methods are tolerated. Nothing can be more academical or old- 
fashioned than the methods there in use. Students are expected 
to make themselves at home in exponential functions, multiple 
integrals, and the like—and quite right too. Easily-acquired 
learning is easily forgotten, and if the old methods require great 
concentration of mind, and put a severe strain on the faculties of 
a strong brain, that is just exactly what is wanted. Why lose our 
time and labour helping mental lame dogs over the mathematical 
stile? We want a few good mathematicians, not an army of 
amateur dabblers in what may be called the infantile calculus. 

One more remark—a man’s school learning should be mainly the 
basis of his reading in after life. How is a young engineer to read 
the works, let us say, of Hirn, Clausius, Rankine, or Professor 
Thompson, if such symbols as Sin A, ps or f S(x)d a, are 

* 
“ unmeaning ” to him ! REFLEX, 
March 17th. 





REPAIRING WORN-OUT GUNS ON SERVICE. 


Sir,—With reference to the article contributed by Col. R. 
Bannatine-Allason, R.F.A., to the Journal of the Royal Artiller 
Institution, and which was reprinted in your issue of January 10th 
last, I think it only fair it should be known that the success of the 
work was chiefly due to the locomotive superintendent, Mr. 
Richard James Hall, under whose advice and supervision it was 
carried out. It is somewhat strange that the military, who are 
such sticklers for authority, should have taken the report of a 
subordinate instead of the chief at the Bloemfontein Works. The 
works manager, Mr. Durrant, is entitled to all the credit for the 
grooving, which was decidedly ingenious. CIVILIAN, 

March 17th. 





A REALLY ACCURATE GAUGE AT LAST. 


Srr,—A man called at our works to-day for some plugs to stop 
the tubes of a portable engine boiler; asa gauge to work to we were 
presented with an ordinary small flower-pot! If you think this 
worthy of insertion to fill up anodd corner of your paper, you are 
welcome to it. (DICKINSON AND Burne, LiMiTED), 

Guildford, March 14th, E, L, BuRNE, Director, 
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| long by 5ft. wide. The makers inform us that any of the 


OIL ENGINE ROAD ROLLERS. 





WE give herewith engravings representing what we believe 


| Daylight, &c., may be used. 


well-known brands of petroleum, such as Russoline, Royal 
They further inform us that 
with an averago oil the consumption is less than three- 


to be the first successful application of oil engines to road | quarters of a pint per brake horse-power per hour, and that 


rollers. 
work in France for nearly two years, engaged upon roads in 
the department of Seine-et-Marne. 
these rollers were, so we are informed, failures, owing to the | 


| 


The first attempts with | consumption. 


Two of these engines have now been in regular | though lower consumption results than these have been 


obtained, yet the amount stated may be taken as an average 


> marr 


In order, of course, that these heavy oils may be used 


engines not being able to meet the calls made upon them ; and | successfully, it is necessary to have a vaporiser of some form 
the original engines, which were of French make, had to be | or other. That used in connection with the Dudbridge en- 


replaced by others, this time made by a British firm. 


With | gine is shown in Figs. 3 and4, and the drawings will make its 




















Fig. 1—OIL ENGINE ROAD ROLLER 


these, so we gather, the working has been all that can be 
desired. The oil employed is that known in France as 
schiste, and it has a specific gravity of °805. 
appear, as the result of an extended trial which the rollers 
have undergone, that not only are the oil engines well able 
to work rollers, but they show a great economy as compared 
with steam rollers. 

The arrangement of the rollers, with their gearing, forms the 
subject of the patent of MM. Coutaut-Dujour, of Champeaux, 
and Emile Salmson, of Paris. 
other details of the rollers themselves were manufactured by 
M. Coutaut-Dujour at his works at Champeaux. The total 
weight of the roller in working order is about 17 tons, and 
the weight per centimetre is nearly the same for the leading 
as for the trailing wheels. It will be observed from the 
engravings, which show the roller in two different positions, 
that, saving the roller wheels, there is but little resemblance 
between these oil rollers and those driven by steam—see 
Figs. 1 and 2. 

We are not acquainted with the name of the original oil 
engines which were tried and which failed, but those which 


















































Fig. 3—THE DUDBRIDGE CARBURETTOR 


have been working the rollers successfully for two years now 
are of the ‘*‘ Dudbridge’’ type, manufactured by the Dud- 
bridge Ironworks, Limited, of Stroud, Gloucestershire. 
They are of 16 horse-power, and they are mounted on a | 
wrought iron framing carrying the driving gear, &c., much 
in the same way as in the case of the familiar steam roller. | 
By means of a double-friction clutch the engine can be run 
in a forward or backward direction as may be required. All | 
the various levers and other moving parts can be operated | 
from the cab, which is covered by an awning. A compressed | 
air reservoir is provided for starting purposes, this being 
charged by the engine when it is at work. Some few par- 
ticulars as to the engines may be of interest. The general | 
form is the same as that employed by the makers for their 
gasengines. We give an engraving from a photograph of 
one of them opposite, just ready to be fitted to the roller. Its | 
approximate weight is about 70 cwt., and it runs at 180 | 
revolutions per minute, the fly-wheel being 5ft. 4in. in | 
diameter and 7in. wide. Its overall dimensions are 10ft. 


It would | 


action readily understood. It is the invention of Mr. T. 


G. Smith, one of the directors of the Dudbridge lronworks. | 


It is claimed that there is absolute freedom from deposit of 
carbon in the cylinder, and that the exhaust is perfectly 
clear. The vaporiser is of the type in which a small portion 
of the air charge is heated to assist in vaporising the oil. 
the mixture then passing through the vapour valve into the 
combustion chamber of the engine cylinder, where it meets 


| the main air charge entering through the air valve. 


The framework, gearing, and | 


Looking at the various sectional drawings, it will be seen 
that the central vaporising chamber is heated by a lamp 
which also heats the ignition tube. The chimney forms an 
annular space around this vaporising chamber, and outside 
the chimney is another annular space in which the air is 
thoroughly heated before being brought into contact with the 
oil. It will be seen that the air-heating space is divided up 
into several passages by a number—in this instance six— 
of vertically placed radial divisions, reaching alternately to 





| when running light. 


reservoir, requiring no further attention after being started 
The oil supply may be renewed without stopping. The ae t 
of the vaporiser is therefore not dependent upon the vanes 
explosions in the cylinder, but is maintained at a constant 


ur net. 
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Fig. 4—SECTION OF CARBURETTOR 


temperature by the lamp, and, as a consequence, it is claimed 
that these engines will work equally well under a full loador 
When once started the engine may 














Fig. 5—ADMISSION VALVE 


afterwards be stopped as desired, and started again instantly, 
no re-heating of the vaporiser being necessary. : 





| THE 


RUSSIAN MACHINERY IMPORT 
TRADE. 
| THE now famous telegram which was despatched last 





| November by M. de Witte, the Russian Minister of Finance, 
| to the president of the Congress of South Russian mining and 
engineering firms in assembly at Kharkoff, has led to some 
| interesting developments, which are worth the attention of 
British engineers at the present time. In that message, 
which owed its origin to the complaints on the part of the 
owners of ironworks and coal mines of a decline in the sale 
of their productions, the Minister of Finance drew attention 
to the fact that during the first eight months of 1901 the 
imports of cast iron and steel amounted to 6,621,000 poods, 
of machinery to 3,383,000 poods, and of coal to 184,122,000 
poods. In view of the existing high duties for the protection of 
the native industries the Minister requested the president to 





Fig. 2—OIL ENGINE ROAD ROLLER 


the top and to the bottom, so that the air must travel up and 


| down the length of the space several times before being 


delivered into the vaporising chamber. The oil is supplied to 
the vaporiser in measured quantities by a gun-metal pump 
with steel valves, two suction and two delivery valves being 
provided with the object of assuring certainty of action. The 
oil is injected into the central chamber just below the inlet of 
the heated air, and the suction stroke of the engine draws it 
down past the baffles, which, as shown, are fixed to a central 


| rod. These baffles are said to effectually break up the oil, and 


to ensure complete vaporisation. The whole of the upper part 
of the vaporiser may be removed by the unscrewing of two 


nuts. 
The lamp used for heating the vaporiser and ignition tube 


lis automatic, and is supplied with oil from a separate 


ask the Congress to explain how it was possible to speak of a 
difficult situation of affairs in face of such large imports of 
products which could be supplied by Russian firms. A pro- 
visional reply was sent to M. de Witte at the beginning of 
December, but its general tenour is less of a protectionist 
nature than might have been expected under the circum- 
stances, As far as the imports of coal are concerned, the 
reply emphasises the natural factors which render ib 
impossible for the industries situated on the western periphery 
of the country to be supplied with coal from the Donetz 
basin. In this case the imposition of essentially higher duties 
would afford no remedy, as the foreign fuel would still be 
carried at considerably lower rates of freight, and it 1s 
considered that the Denetz coal could only be rendered 
available in the Baltic region by a very large reduction of the 
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existing railway rates and the construction of a direct line of 
railway, but these are conditions which could only be fulfilled 
with difficulty within a conceivable period. With reference 
tothe imports of fuelover the western frontier the reply of the 
Congress points out that these specially relate to deliveries of 
coke, but the coal from the Dombrova basin is not suitable 
for coking purposes. The transport of Donetz coal by water 
would only be remunerative by the use of steamers of very 
high carrying capacity, but no such steamers exist in the 
Russian merchant marine, and even if they were available 
the vessels could not enter the harbour of Mariopol in its 
present condition. 

The Congress, in referring to the question of metallurgical 
productions, draws attention to the fact that a certain amount 
of exports is to be observed even in countries with a highly- 
developed iron industry, and it submits that this particular 
class of imports into Russia is diminishing year by year. If 
these imports continue, it is explained by the non-existence of 
some branches of manufacture in Russia. Moreover, the manu- 
facturing industry is relatively less protected by the present 
tariff than that of producing raw materials, or, in other words, 
the construction of machinery is hampered in its development 
and competitive capabilities in consequence of the high duty 
on raw materials. In addition to these reasons, financial 
and other considerations play a prominent part, since, as the 
reply freely admits, it is only natural that the works esta- 
blished in Russia by foreigners are constantly disposed to 
meet their own requirements by placing orders with their 
respective countries, and as far as possible they exercise a pre- 
ference for those foreign firms with which they have financial 
relations. The Congress therefore expresses little hope in 
protectionist measures, and suggests that an amelioration of 
the condition of Russian industries should be aimed at by 
other Government proposals, especially in the direction of 
accommodating the home production to the demand rather 
than at the expense of foreign imports. In this respect the 
Congress proposes the establishment of common sales 


| exclude German machinery from that country. 


used in the process, necessitates the employment of steam 
engines and boilers to a large extent. Nevertheless, not a 
single Russian maker has considered it essential to despatch 
a representative to ascertain what classes of machinery can 
be disposed of in that district. The constantly increasing 
development of the deposits of peat is regarded as affording 


a favourable opportunity for the sale of portable engines | 
and boilers, presses, and elevators, but these manufactures | 


are solely supplied by the agents of foreign firms. In con- 
clusion, the report states that the construction of gas and 
petroleum engines, the use of which is assuming large 
dimensions, is entirely unknown in Russia, whilst not a 
single firm has devoted its attention to the important 
question of the utilisation of blast furnace gases. 

We have drawn attention to the position of affairs in Russia 
in the hope that British firms may, if they so desire, avail 
themselves of the opportunities of increasing their business 
relations with that country. We do so all the more because 
there is considerable probability that in the event of the prc- 
posed new German tariff being enforced against Russia, and 
particularly in regard to the imports of corn, the Russian 
Government will resort to reprisals which may practically 
In this cor- 
nection it is only necessary to mention that the Russian 


| Minister of Finance has issued to native engineering firms 


bureaux in all important commercial centres to represent the | 


South Russian ironworks, and in the event of the scheme 
being approved, it is said that no advance in prices need be 


apprehended, but an improved state of affairs may be ex- | 


pected as between the relations of supply and demand. 

It will be seen from the foregoing particulars that the 
provisional reply leaves the question of machinery out of 
consideration. 


An explanation of this circumstance is to be | 


found in the fact that at the annual Congresses it has not | 


been thought necessary even to discuss the subject of 
machinery ; and a special Congress has therefore just been 


held to deal with the matter, and in order to enable a further | 


reply to be forwarded to the Minister of Finance. It is note- 
worthy that this Congress, the result of whose deliberations 
1s not yet known, was not only attended by delegates from 
the South Russian works, but also by representatives of 
machinery makers from all parts of the country. As a pre- 
liminary, M. Stekolschschikoff submitted a critical report, 


which contains some bitter home truths, and reveals in their | 


proper light the value of the lamentations raised in regard 
to the depression in trade in Russian engineering circles. The 
principal reproach levied in the report is that Russian makers 
of machinery have almost generally laid themselves out in 
order to meet orders for the Government and the private 
railways, and that in their indolence they have not seen or 
would not see that new and extensive requirements have 
arisen which would ensure them a sufficiency of work, but 
which have had to be exclusively met from abroad in conse- 


quence of the Russian manufacturers resting content with | 


lamentations at the decline of fiscal orders. In order to 
prove this contention, reference is made to the fact that, 
Owing to the increase in the building of houses in towns, a 
respectable augmentation has taken place in the number of 
brick and tile works, the machinery equipment of which 
has hitherto been exclusively obtained from other countries; 
and a similar state of affairs prevails in the case of 
the increase in the number of cement works, the plant 


being purchased from German firms. A further case cited | bridge of steel arched girders, twenty-four in number, with | 
by the Russian engineer relates to the growing development | face or screen girders in addition. The span is 60ft. 


and manufacturers a long sheet of questions, the reproduction 
of which would occupy over a column of this journal, in 
reference to the commercial relations between Russia and 
Germany. The general tenour of the interrogations will be 
understood from the following :—‘‘ What machinery, auxiliary 
machinery, tools, and appliances do you obtain from abroad ? 
Do none of them exist in Poland or Russia, and what are the 
reasons? If they are available, are they procured from 
abroad, and are the reasons technical or financial?’’ It 
should be clearly understood that the sheet of questions 
applies solely to Germany and German trade with Russia. 
It is therefore all the more necessary that the course of events 
should be carefully watched, and that in this instance we 
should take a leaf out of the book of our Teutonic friends by 
endeavouring to derive profit from the economic mistakes of 
our neighbours. 








THE TOWER BRIDGE APPROACH. 





On Saturday, March 8th, the London County Council 
opened a public improvement of much importance in con- 
nection with the Tower Bridge. Although greatly used from 
the very day of its completion in 1894, the utility of the 
bridge has always been somewhat curtailed by the difficulty 
of getting to it from the immense district comprising Wal- 
worth, Camberwell, Peckham, and thereabouts. This has 
led to a good deal of traffic continuing to travel by way of 
London Bridge, when the Tower Bridge would have been 
nearer, with the additional merit of an easier gradient up 
to it. 

The new road cuts straight through the heart of Ber- 
mondsey, traversing a number of streets of the poorest class, 
as well as many of the tan-yards still abounding in the 
neighbourhood, Starting from Tooley-street, a cleared space 
of perhaps an acre in extent is reached, where it is stated 
that blocks of dwellings for the working-classes will be 
erected, adjacent to some very large blocks built several 
years ago. The ceremony of opening the road took place 
here, a platform and enclosure, decked with red cloth, flowers, 
and flags, being set up for the purpose. A few yards further 
the viaduct of the South-Eastern and Brighton Railways pre- 
sented a formidable barrier by reason of the numerous lines 
of rail at a point little more than clear of London Bridge 
station-yard. Advantage was taken of the South-Eastern’s 
widening works to make the latter to fit in with the new 
scheme, the net result of the whole being a very handsome 


As the 


of a new industry at Tashkend, namely, the cleaning and | prodigious traffic had to be kept going, and the viaduct con- 
pressing of cotton, which, in addition to the special machinery | sisted of arches of several dates and spans, from the original | Tilbury in the east to Harrow and Ealing in the west. 


{ 

London and Greenwich Railway structure of 1834—6 to the 
fairly modern erection of the Brighton Company, the obstacle 
was really much greater than it would at first sight appear 
to be. The street then crosses the site of some large tan- 
neries and comes into Tanner-street, near St. Olave’s Union 
Workhouse, crosses Abbey-street and Grange-road, and comes 
into Bermondsey New-road. From here to the Old Kent- 
| road is merely a widening, the entirely new part, which has 
been named Tower Bridge-road, ending practically at Grange- 
road. This may be called 800 yards in length, and the widen- 
ing 400 yards more, the total cost of the whole being stated 
as £394,000. The Old and New Kent-roads, the latter lead- 
ing to the Elephant and Castle, and so communicating with 
practically the whole of the South London main highways, 
meet at the termination of the widened Bermondsey New- 
road. The value of the new connection will at once be seen 
by a glance at a map. 

Wood paving is laid throughout, to the extent of 
650,000 blocks, whilst 1200 tons of York landings go to form 
| the footpaths. A subway for gas and other pipes, wires, &c., 
runs below the street, for which nearly 26,000 cubic yards of 
material had to be excavated. The street is 60ft. wide, 
| including the footpaths, and is to be lighted by electricity 

and planted with trees. A notable feature is that it was in 

connection with this improvement that the principle of 
| * betterment’’ was first adopted, the local owners, who 
undoubtedly benefit largely, thus paying a reasonable share 
of the cost. With this exception the work has been carried 
| out by the London County Council, without the financial aid 
of local authorities, and largely by the Works Department. 

{t was planned and begun by Sir Alexander Binnie, the Council's 
| late engineer, but the execution has principally fallen upon 

Mr. Fitzmaurice, engineer at the present time. 

The opening ceremony on the 8th March was performed by 
Mr. A. M. Torrance, Chairman of the Council, who after 
| oriefly describing the improvement scheme, declared it open, 
| when, at the waving of a flag, the temporary barriers were 

pulled away and a dense mass of vehicles proceeded towards 

the bridge. A number of members and officers of the London 
| County Council were present, besides the Bishop of Rochester, 
| the Mayors of Bermondsey and Westminster, and others. 
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| ELECTRICALLY-DRIVEN PULLEY BLOCK. 

THE engraving given herewith represents an electrically- 
worked steel rope pulley block manufactured under the 
Winnard and Bedford patent by the Steel Rope Pulley 




















ELECTRIC PULLEY 


Block Co., Limited, of Sheffield. Its general arrangement 
is well shown in the illustration, but we may add the follow- 
ing brief description. In construction it is simple, being 
made up of two side plates separated by distance pieces. 
The topmost of these is provided with two hooks for the 
suspension of the pulley block. The working portion of the 
apparatus is made up of a small enclosed type Verity-Lundell 
motor connected through chain and worm gearing to the 
hoisting drum, the axis of which is set at right angles to 
that of the motor. The hoisting drum is spirally grooved to 
receive a flexible wire rope, which has a breaking strain of 
110 tons to the square inch. 








Tue area of the Government telephone system in 
London and districts comprises about 640 square miles, extending 
from Waltham Cross in the north to Redhill in the south, and from 
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A PNEUMATIC POWER HAMMER. 


WE illustrate a pneumatic hammer now being constructed 
by Messrs. B. and S. Massey, of Manchester. In this 
appliance the object has been to make a hammer that, whilst 
driven by belt power, will do actually as much work, both as 
to size and speed, as a steam hammer of equal weight. In 
the construction of the ham- 
mer itself the makers have 





THE RELATIVE EFFICIENCY OF ELECTRIC 
AND ROPE-DRIVEN CRANES. 


| AvTarecent meeting of the Manchester Association of Engineers 
| a paper was read by Mr. R. Matthews, of Sir W. G. Armstrong, 
| Whitworth and Co., Limited, in which he gave the results of tests 
| made with a series of electric cranes that had been erected at 
| the Openshaw Works of the above company, and compared their 





followed very closely the de- 
sign of their usual smithy 
steam hammers, believing this 
to be the most satisfactory 
form. The hammer, instead 
of being operated by steam, is 
worked by a double-acting 
pump placed immediately be- 
hind, which supplies air in the 
place of steam at the top and 
bottom of the hammer cylinder 
at each stroke. The pulleys 
and crank are placed low down, 
in order to ensure steadiness 
for the hammer, and are of 
very compact design, so that 
they may be arranged within 
the standard. There are con- 
sequently no projecting parts, 
the hammer occupying scarcely 
more space than a steam ham- 
mer of similar capacity. <A 
diagonal position has been given 
to the anvil block in order 
that the pallets on all sides 
may te accessible, and to allow 
of long bars being worked in 
either direction across the an- 
vil. The hammer is controlled 
by a single valve, which is 
placed between the cylinders, 
and by varying the position of 
this valve by either hand-lever 
or foot-lever the operation of 
the hammer is promptly and 
easily regulated by the atten- 
dant. When the levers are in 
their top position air is forced 
only under the hammer piston, 
and the tup is held up at the 
top of its stroke, and remains 
stationary there. On either 
lever being depressed, the air 
passes alternately above and 
below the hammer piston, and 
the hammer begins to work. 
The further the lever is de- 
pressed, the heavier the blow, 
until the full blow is given. 
Thus light or heavy blows, 
with long or short strokes, can 
be struck at will, the regula- 
tions being easy, accurate, and 
instantaneous. As soon as the 
lever is released the tup rises 
to the top of its stroke, and 
remains there. Another useful 
feature is that the tup can be 
held firmly down on the anvil 
when it is required to use the 
hammer asavice. This is fre- 
quently convenient for bending 
work, and for holding it during 
various operations. We have 
had an opportunity of inspect- 
ing one of these new pneuma- 
tic power hammers in operation at Messrs. Massey’s smithy, 
and also specimens of the work done, which afforded proof 
ofits efficiency. The work comprised all varieties of forgings ; 
and as a test of the largest work that can be produced by a 









~TPHEA 


CRANK FOR I Cwr Pweumaric HAMMER 


‘ee 


’ 
i COTTER 


IST Hear 





















[\ : 6 
; 3% 
jy <= eee — 
= \ 
( _ = 
= 28° HEAT - | & 
eo = 4:7. ———" \ 


3°° HEAT \ } 

















WRENCH 
ane a age \ 
a 7 o ) 
* , 
4°" HEAT ———— 
WELD HAFTING 


ING OF S 


iti : ae yap “ ) 


a 


2"° Hear 











3-cwt. hammer, as shown in illustration, a steel billet 8in. 
square was drawn down at one heat to 2}in. square and 28in. 
long. We illustrate some examples of the class of work done 


by this hammer. 











MASSEY PNEUMATIC POWER HAMNE? 


| efficiency with that of rope cranes. The first crane he dealt with 
was a three-motor 70-ton crane, 50ft. span, also having a 10-ton 
light lift. The motors were series-wound, and the electromotive 
force of the electrical installation was about 220 volts, On 
eight different loads, ranging from 1-45 to 80-85 tons, the average 
efficiency in hoisting was 48-18 per cent. On eight total loads 
ranging from 18 to 98-85 tons the average tractive force, in travers- 
ing, was 43lb. per ton, and on eight total loads from 48 to 128-85 
tons the average tractive force in travelling was 26lb. A 
second crane was a four-motor 50-ton crane, 30ft. span, 
with a separate light lift motor for a load of five tons. On 
six different loads of from 1-05 to 45-75 tons the average efficiency 
in hoisting was 45 per cent.; on three total loads of from 37-7 to 
62-75 tons the average tractive force in traversing was 37-3, and 
on six total loads from 35-05 to 79-95 tons the average tractive 
force in travelling was 35-21b. per ton. On six loads of -06 to 
5-3 tons the average efficiency in hoisting of the light whip was 
51-7 percent. A three-motor 50-ton crane, 75ft. span, with a light 
lift arranged for 10 tons, gave 39 per cent. average efficiency in 
lifting six loads from 1-6 to 43-8 tons ; on six total loads of 18-85 
to 61-05 the average tractive force in traversing was 40 lb. per ton, 
and on total loads of 67-85 to 110-5 the average was 43-7 lb. 
Another crane was a three-motor 30-ton crane, 50ft. span, with a 
5-ton light lift, and this gave an average of only 17-45 per cent. 
efficiency in hoisting, on six loads of -42 to 31 tons, the motor being 
evidently too small for the work. In traversing on seven total 
| loads of 12-42 to 43 tons, the tractive force was 48-8 lb., and 
in travelling, on seven total loads of 34-42 to 64 tons, 29-11b. per 
|ton. <A 5-ton crane, 40ft. span, with girders and crab strong 
| enough for 10 tons, hoisting six loads from -06 to 5-32 tons, gave 
an average of 34-39 per cent. efficiency; in traversing, on total 
loads of 2-56 to 7-82 tons, the tractive force averaged 75-6 lb.; in 
travelling, on total loads of 10-56 to 15-82 tons, the average 
| tractive force was 44-6lb, An old rope crane, 40 tons capacity 
and 45ft. span, to which a shunt motor was attached, gave an 
| average efficiency in hoisting ten loads of 1-15 to 43-25 tons, of 
| 11-33 per cent. In traversing, on totalloads of 10-15 to 52-25 tons, 
the maximum tractive force was 1012 and the minimum 268 ; and 
in travelling, on total loads of 25-15 to 67-25, the maximum tractive 
force was 359 and the minimum 164, these figures including the 
power absorbed in driving ropes and belts. In all the results the 
| motor was included in calculating the efficiency. 

Mr. Matthews then gave a table showing the number of services, 
| the time occupied, and the load dealt with during each operation, 
| over a period of ten consecutive working days, which, he remarked, 

indicated that in a large heavy machine shop, principally consist- 
ing of heavy shafting, gun boring, and turning lathes, there was 
a great amount of time during which the cranes were idle, so 
that the element of first cost, z.c., capital account, required due 
consideration. He also dealt with the relative annual cost of rope 
and electric cranes for the same operations, which, he calculated, 
ranged from 25 to 35 per cent. in favour of the former. In con- 
clusion, he observed that the results obtained with the cranes 
| mentioned tended to convey to his mind that for serving machines 
of large size, principally engaged on long operations, cranes in- 
| volving small capital outlay appeared to be advantageous, pro- 








viding they were reliable, and in the annual charges for electric 
and rope cranes for the same operations, the good old reliable 
friend, the rope crane, showed up much better than expected, 
For erecting and light machine shop work, or where services were 
often and quickly wanted, the electric crane would no doubt M9 
preferred. 

In the discussion which followed the opinion was generally ex. 
pressed that the conditions existing in Sir W. G. Armstrong, Whit. 
worth and Co.’s works could scarcely be taken as representative of 
those obtaining in the ordinary run of machine shops, where the 
electric cranes would be used farmore frequently, and, consequently 
their advantages in point of time economy would be much more 
noticeable. A suggestion was also made that by the use of roller 
bearings the tractive force required for the traversing and travelling 
motions might be considerably reduced, As to rope cranes, one of 
the speakers remarked that they were not dead yet, though 
he would not recommend them for all purposes. Still, in a shop 
of average length, with a properly designed rope crane running at 
a proper speed, they could get an efficiency of 30 per cent, 








TORPEDO BOAT DESTROYERS. 
By 8S. W. Barnaby, Member of Council. 


So much attention has been drawn to the destroyer class of the 
British Navy during the past year, that no excuse is needed for a 
short paper on the subject. 

It will necessarily be short, because no full treatment of the 
question is possible, in view of the fact that a Committee is now 
sitting at the Admiralty, and is investigating all the cases jn 
which defects due to weakness of construction are reported to have 
developed during service at sea. I shall not, therefore, attempt to 
discuss these cases, because the facts have not been authoritatively 
made known. Neither do I wish to express an opinion as to the 
loss of the Cobra. I will only say that, although she was an ex. 
ceptional and experimental vessel, still, if we are to believe that no 
injury to the bottom preceded the accident, it must be considered 
surprising that no preliminary straining or labouring of the joints 
gave warning of danger. We have no experience of mild steel, of 
the high quality to which we have become accustomed, having 
failed suddenly, even under repeated applications of stresses well 
within the elastic limit of the material. But as to what really 
happened, the evidence, to my mind, is not at all conclusive. ~ 

The problem which was originally set the destroyer builders was, 
to produce a small vessel, which would be faster than a torpedo 
boat, and would carry a heavier armament. These were the sole 
conditions imposed. Messrs. Yarrow and ourselves, who made the 
first designs, naturally worked on the lines of the torpedo boats 
which we had been building for years. Speaking for ourselves, we 
had confidence, from our experience with these boats, that if 
destroyers were developed on the same lines they would be at 
least as seaworthy as torpedo boats, if not more so. We had built 
over 200, some of which had made voyages in all weathers and to 
all parts of the world, and not one had been lost at sea through 
insufficient strength. We considered that they must be amply 
strong to live through any weather in which they might be caught, 
but that the officers and men might reasonably be asked to submit 
to the same amount of discomfort at sea as was borne by the crews 
of torpedo boats, seeing that they were designed for the special 
purpose of catching these boats. 

The torpedo gunboat of 800 or 1000 tons is probably the smallest 
vessel in which any degree of comfort for the crew can be secured 
when it is necessary to remain constantly at sea ; but although the 
torpedo gunboats may be able to overhaul torpedo boats in rough 
weather because of their size, a class was wanted which would over- 
take them in any weather, and I think this want has been met by 
the present destroyers. So far as I know, this condition of 
discomfort has been cheerfully accepted by the Navy, and 
the important question is, can these small vessels of high speed be 
made reasonably safe at sea? I think there is no doubt that they 
can. 

The strains coming upon a ship among waves are not exactly or 
even approximately calculable. The effect of the inertia forces 
produced by the rapid motion of the ends of the vessel as she 
pitches and 'scends cannot be estimated, because the velocity of 
the motion of the parts is not determinable. It is not necessary to 
enumerate the complex forces produced by the motion in a seaway ; 
it is sufficiently evident that the data for exact calculation are 
altogether wanting. Then, again, while at one moment the deck 
of the vessel forms the top of the girder and the keel the bottom 
at the next moment the rolling of the vessel may make the corner 
of the deck take the place of the top, and the opposite bilge that 
of the bottom of the girder. 

All that it is possible to do is to establish a scale of comparison 
by which we may judge of the safety of one vessel by comparing 
her with another which has shown no sign of distress during the 
time that she has been at sea, and even then it is always possible 
that exceptional circumstances may occur, which may cause us to 
modify from time to time our standard of comparison. It is usual 
to suppose that by considering the vessel first as poised upon the 
summit of a wave of her own length, and then as lying between the 
crests of a pair of such waves, and reducing the hull to the form of 
an equivalent girder, that a method of comparing the stresses to 
which ships are subjected at sea is possible. The vessel may never 
be in such a condition, probably never is, and if she were, the 
stresses would doubtless be different from what they are calculated 
tobe ; but in default of a better way of ascertaining if a given 
ship stands at least as good a chance of safety at sea as some other 
ship which has proved to be satisfactory, the test is a valuable one. 
It is usual to assume the height of the wave for vessels of this size 
as about 4; of the length, and some idea of the severity of the 
supposed conditions may be obtained when it is stated that it 
means that a 210ft. destroyer is immersed to the gunwale at 
the two ends, and that only about 23ft. of the depth of the hull 
amidships is in the water when she is lying in the trough, and 
that when poised on the crest about 34ft. of each extremity of 
the ship is out of the water altogether. 

It is, of course, of great importance that the deck should not 
only be sufficiently strong to avoid buckling locally under com- 
eyes strains, but that the form of the deck as a whole should 
e rigidly maintained. In the long machinery compartments, 
where there are- no bulkheads, either transverse or longitudinal, 
great care needs to be taken that the deck beams and longitudinal 
deck girders are sufficiently strong for the purpose. In some of 
the latest destroyers built abroad, where the engines are placed 
between the boilers, the coal bunker bulkheads are continuous 
through the engine-room, and greatly add to the strength amid 
ships ; but this arrangement obliges the engines to be placed one 
in front of the other, since there is not sufficient width for them 
to be abreast. This so greatly adds to the length of the ship, and 
consequently to the bending moment, that it is to my mind 4 
doubtful advantage. The longitudinals and deep beams over 
these spaces will no doubt be reinforced in boats in which any 
tendency to bending has been observed. I think that they might 
with advantage be further supported by pillars, in order to 
strengthen the deck to withstand the compression to which it is 
subjected under a sagging moment. , 

Our practice has been to make the deck perfectly straight for 
the greater part of the length of the ship, giving no sheer except 
at the bow. Any sheer amidships prevents the deck from taking 
its proper share of the tension coming upon the upper works 
under hogging moments, and throws undue stress upon the sheer 
strake. One of the most important factors determining the 
strength or weakness of a destroyer—more important, in my 
opinion, than the thickness of the plating—is the ratio of depth to 
length. In the Albatross, which is the longest we have built, 
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there are 15} depths in the length ; but in some of the class, I 
believe, the depth is much less in proportion. Two destroyers 
may have the same scantlings of plates and frames, and be alike in 
jength and displacement, and yet one may be a weak ship and the 
other & perfectly sound one ; and especially may this be true if 
there is a great disproportion in relative depth. — 

‘As regards details, to which we attach great importance, I will 
only mention one or two. Unless the greatest care is taken in 
levelling the shell and deck plating by hand upon the slab, parts 
of the plate will be more severely strained than other parts, and 
the strength of the whole plate will thereby be reduced ; but this 
js an operation requiring great skill and taking much time. No 
amount of machine rolling will level these plates as they require 
to be levelled, if the full advantage is to be taken of every pound 
of the material. Joggling the butts of deck plating is, in m 
opinion, an undesirable practice, especially when this is of hig 
tensile steel. I think it not only injures the plates to treat them 
in this way, but it also prevents the full tensile strength of the 
jJate from coming into play. A joggled stringer butt, for instance, 
js subjected to an unfair pull, which has to straighten the kink in 
the plate before it can stretch it, and an excessive strain is thrown 
on the sheer strake. 

The riveting is another detail requiring the greatest care, and 
we never allow this to be done by piecework. The introduction 
of high tensile steel has made the question of riveting of still 

reater importance. The value of this material would be much 
enhanced if rivets of the same strength could be employed ; but 
there are difficulties attending its use, and not much experience 
has been gained with hard steel rivets up tothe present. If rivets, 
either of mild or hard steel, are riveted cold, they appear te 
pecome brittle and treacherous, and our experience has satisfied 
ys that good Lowmoor or charcoal iron rivets are more reliable, 
and as strong as steel rivets when put in cold. Rivets of small 
diameter cannot, we believe, be safely put in hot, whether they 
are iron or steel ; because they are liable to waste by scaling in 
heating, and are cooled so rapidly on being put into the holes, 
that there is not time to properly knock them up before they 
arrive at a temperature at which hammering is injurious to steel. 

We therefore prefer iron rivets for sizes up to jin. or yyin., but 

those of }in. or upwards might be of steel, and should be worked 
hot. It may be possible to use high tensile steel for these, if it is 
certain that its quality is not affected by the heating, on which 
point more experiments are desirable. The spacing of these 
rivets could be greater than with iron rivets, and the plate would 
be stronger at the joint. 

The ratio of weight of structural hull to total displacement in 
destroyers is not unduly light, and does not compare unfavourably 
with that found in other classes of warships. For example, Sir 
William White, in his ‘‘ Manual of Naval Architecture,” gives the 
weight of material contributing to structural strength in a steel- 
built first-class battleship of the present day as 18 per cent. of the 
total displacement, and for a typical swift protected cruiser of 
high speed, large coal supply, and heavily armed, as 20} per cent. 
of the total displacement. This is considerably less than the 
percentage of weight of material contributing to structural strength 
in torpedo boats and torpedo boat destroyers. 

Although the Thornycroft destroyers are not longer in propor- 
tion to depth than the earlier torpedo boats, we have taken more 
care to preserve the continuity of longitudinal strength than was 
done in those boats. Continuous keelsons, side stringers, and 
deck stringers have been introduced, which were not fitted in the 
torpedo boats, and far more attention is now paid to the fitting of 
doubling plates in way of openings in the deck, such as funnels, 
fan cowls, hatchways, &c., in order to compensate for the material 
cut away by these openings, and thus to bring the strength there 
up to that of a normal section taken through the rivet holes at a 
frame, which should be the weakest section in the ship. To this 
question of compensation the Admiralty have very properly 
attached great importance in all their recent specifications, and 
there is nc doubt that it is much more necessary to pay careful 
attention to it than it was in torpedo boats, on account of the 
increase in dimensions, 

The longitudinal bending moments for similar ships on similar 
waves vary as the fourth power of the linear dimensions, so that 
the stress per square inch of material will increase with increase of 
dimensions if weight of hull vary as displacement, and as a rule this 
isfound to be the case. Large ships are usually more highly stressed 
than small ones. M, Normand and others have shown that struc- 
tural weights should vary as the four-thirds power of the displace- 
ment for equal stresses under longitudinal bending in similar 
vessels, But in dealing with moderate increases of dimensions, as 
in passing from a torpedo boat to a destroyer, there are a good 
many of the scantlings, such as plating over propellers, doublings 
and chafing plates in way of anchors, coal bunkeft bulkheads and 
shovelling flats, and other parts which do not count for much in 
structural strength, but which require to be of a certain minimum 
thickness for local strength in the smaller vessel, and which do not 
need to be increased in the same proportion as the rest. The 
weight thus economised can be utilised in thickening the deck, 
keel, and sheer strake amidships above their proper proportion, 
and thus the stresses per square inch of ferent ys. not rise at the 
rate that they would otherwise do, As a matter of fact, we have 
found that by improvements in structural detail, such as I have 
mentioned, it has been possible to keep the estimated stresses in a 
seaway down to a figure which allows a good factor of safety, 
taking into consideration the strength of the high tensile steel 
employed. 

_ There is no reason why boats having speeds of 30 or 31 knots at 
ight draught should not be as capable of living through bad 
weather as a torpedo boat. This was the original standard, and 
provided that they are equally well proportioned and equally well 
built, they should run no greater risk than their prototypes did. 
If a higher standard of strength than this is now considered 
desirable for destroyers for the British Navy, so that instead of 
working from a base they may always accompany the fleet at sea, 
I — this requirement can be met without a great sacrifice of 
Speed, 

It would be unfortunate if the exaggerated impression which has 
got abroad as to the frailty of destroyers as a class should lead to a 
swing of the pendulum in the direction of increase of weight which 
should greatly exceed the necessities of the case. If we go to such 
eavy scantlings, or if we so increase the dimensions in order to 
secure comfort at sea, that destroyers can no longer be fast enough 
to overtake torpedo boats in smooth water, would not their useful- 
ness be much impared? Other nations will probably continue to 
build small fast craft of this description in which comfort. is 
sacrificed to speed and efficiency, and can we afford to be left 
behind ? _The present destroyers, like the torpedo boats, are 
lightly built at the ends, and it is necessary to give special atten- 
tion to the bow plating and framing in new boats, so that they 
may be able to maintain speed in rough water. Besides the local 
strengthening of the bows and a moderate increase of scantlings 
generally, say from 10 to 15 per cent., to enable them to 
stand more knocking about, I think it would be wise to increase 
the ratio of depth to length even above that of the Albatross. The 
strength should then be ample for all requirements. 

I do not feel at liberty to say anything about the latest designs 
that have been called for by the Admiralty, in which builders 
have been left as usual a fairly free hand, The moderate speed 
Specified, 254 knots, is due chiefly to the conditions of trial, which 
has now to be made with full load on board, and not, as previously, 
with a very light load. Although I should have preferred to see 
the trial made under average conditions of load, that is, in fully 
equipped condition, but with bunkers half full rather than in 
either of the extremes of loading, still I can see no reason why 
thoroughly good boats should not be built under the new condi- 
tions laid down, provided that moderate views are allowed to pre- 
yail as to the hull weights and dimensions, which are left to the 
judgment of the designer. They will not be as fast at a light 

Taught of water as the present boats are in that condition, but 





their speed will be increasing all the time as the coal burns out, and 
the average speed should be considerably more than that obtained 
on trial. In view of recent events, what is a safe stress upon the 
material either of the deck in compression or upon the keel in ten- 
sion? Do our views upon the subject require modification, and, if 
so, to what extent ? 

Fairbairn found, many years ago, that the joints of an iron- 
riveted "and sustained upwards of three million changes of one- 
fourth the weight that would break it without any apparent injur: 
to its powers of ultimate resistance. It broke, ean. wit. 
313,000 additional changes when loaded with one-third the break- 
ing weight, —— showing, he says, that ‘‘the construction is 
not safe when tested with alternate changes of a load equivalent 
to one-third the weight that would break it.” There are numbers 
of large ships at sea in which the stresses must be considered very 
high if judged by this standard, but which have shown no signs of 
distress. This would seem to indicate that the extreme conditions 
assumed in the stress calculations are very rarely met with, and 
that if they do occur they last for a comparatively short time. 

But we have to remember that it is more difficult to get a thin 
plate to stand a compressive strain than a thick one, and_also that 
small vessels are likely to encounter waves which will strain them 
more frequently than large ones. The waves which are assumed 
in stress calculations of battleships are given by Sir William White 
as 380ft. in length, and 24ft. in height ; while those assumed for a 
210ft. destroyer are 104ft. only. Of course, the destroyer which 
has to keep company with a battleship may be called upon to en- 
counter the 24ft. waves ; but these, on account of their greater 
length, do not produce such a severe bending moment as the 
smaller wave. the boat cannot stretch from crest to crest, and is 
better supported than upon the shorter waves of less height. 

But, as I said before, these calculations cannot be depended 
upon for exact figures, and are only useful as methods of com- 
parison. 

I have my own opinion as to how high a stress it is safe to 
allow ; but it would serve no useful purpose to attempt to fix a 
definite limit, where so much depends upon workmanship and 
other indeterminable quantities. The builder’s own experience 
should be his guide. If all vessels had to be built to the rules of 
insurance societies there might be less risk, but there would cer- 
tainly be le:s progress ; and torpedo boats and destroyers could 
never have come into existence. 








THE INSTITUTION OF JUNIOR ENGINEERS. 





At the meeting of this Institution held on March 14th, at the 
Westminster Palace Hotel, Mr. Kenneth Gray, vice-chairman, 
residing, the paper read was on ‘‘The Uses of Engineering 
Models,” by Mr. Percival Marshall, A.I. Mech. E., chairman. 
There was an exceptionally large attendance. 

The author commenced by pointing out that the high-class 
condensing steam engine of to-day can trace its origin back to a 
working model of one of Newcomen’s engines constructed in the 
cighteenth century, for James Watt made his famous invention of 
a separate condenser and air pump as the result of some experi- 
ments with a working model engine of this type which had been 
placed in his hands for repair. Many interesting models which 
are to be seen in the South Kensington Museum show that in the 
early days of engineering invention the construction of working 
models proved of considerable assistance to those engaged in the 
development of new ideas. After pointing out the historical value 
of models as a record of engineering progress, the author-suggested 
that present-day firms would confer a valuable benefit on engi- 
neering posterity if they would make a point of presenting to the 
national collection at South Kensington a scale working model of 
all important novelties in engineering construction which they 
might introduce. 

Dealing with the scientific uses of models, the author proceeded 
to describe the testing of model ships as carried out at the 
experimental tanks belonging to the Admiralty, William Denny 
and Brothers, and the United States Government, and also quoted 
the Hon, C. A. Parson’s experiments with model propellers, which 
were conducted in connection with the design of the Turbinia, and 
the other high-speed turbine-driven vessels. Further instances of 
the uses of models for experimental investigation described, were 
Prof. Dalby’s models for investigating the balancing of engines, 
and Mr. F. W. Webb’s model for experimenting with locomotive 
valve gears. The commercial uses of models were then considered, 
the instances given of the value of scale models for exhibition 
purposes to illustrate such classes of engineering work as ship- 
building, dock, pier, and bridge construction, and other work 
which could not be exhibited in the ordinary way. The commer- 
cial advantages of inventors’ models, and of small scale models for 
use by firms handling specialities which were too large to keep 
permanently on view, or which might require to be sent for inspec- 
tion to a client at a distance, were next discussed, and reference 
was also made to the uses of models in Law Courts and arbitration 
cases, where such matters as infringement of patents, light and 
air cases, party-wall disputes, &c., were being tried. The author 
then passed on to the important uses of engineering models in 
connection with educational work, and described the many ways in 
which sectional and other models are of value to the engineering 
teacher in facilitating the instruction of his students. Such models 
when used in the lecture room not only enable the lecturer to make 
his subject clear to his audience, but they are for more interesting 
to the student than ordinary wall diagrams or blackboard sketches, 
and by attracting his closer attention, enable him to more easily 
remember the information which is being imparted to him. 
The author advocated the construction of simple, well- 
designed model engines in technical school workshops in pre- 
ference to work of a heavier character, expressing his opinion 
that the average student would learn more about the construction 
and working of an engine by making a complete model himself, 
than by making one or two parts only of a large engine; and, 
moreover, would take a far greater interest in doing something 
which would be entirely his own work when finished. Such a 
model would call for more delicate and accurate workmanship than 
a larger engine, which is an advantage in the right direction, A 
description was then given of a valve gear model used by the Great 
Eastern Railway for the instruction of locomotive drivers and fire- 
men, the model being supplemented by a theoretical indicator 
diagram printed with explanatory notes, a copy of which is given 
to each man. 

The author concluded by referring to the value of model-making 
as a hobby, and quoted several instances of excellent work accom- 
plished by engineering students and amateur mechanics in their 
spare time. The paper was illustrated by a complete series of 
lantern slides, and by a large number of exhibits of the various 
classes of models referred to by the author. 

In the discussion which followed Messrs. W. J. Tennant, L. H. 
Rugg, G. Cussons, H. C. Reid, G. Gentry, and M. Peyrecave took 

art. 

P The author having replied, and a hearty vote of thanks having 

been passed, the proceedings closed with the announcement of the 

ensuing meeting on April, 11th when some ‘‘ Notes on Lighthouse 

— will be read by Mr. G. Drysdale Sweetman, of 
yde, 








Asout 86 per cent. of the creosoted beech sleepers laid 
on lines in Elsass Lothringen during 1868-9 had not been taken up 
in 1897, showing a life of twenty-eight years ; and only 13 per cent. 
of beech sleepers impregnated with a mixture of zinc chloride and 
—— were renewed after thirty years’ service in the Elberfeld 

istrict, 





AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 


American radial drill.—A new drill recently put on the market 
by the Bickford Drill Company, of Cincinnati, U.S.A., is of the 
radial type, tne bed-plate and work-table having at one end a 
vertical column on wheel slides, and revolves a heavy arm carrying 
the drill carriage, sliding horizontally on guides. It is made in 
four sizes, working within limits of 8ft., 10ft., and 12ft. circles. 
The smallest size has a vertical feed of 15in., and can run a 4in. 
twist drill into cast iron under a feed of 0-012in. per revolution. 
There is a single driving pulley, and instead of a cone pulley 
there is a speed-box, with a single lever controlling four 
speeds, without stopping the machinery. This gives a con- 
stant belt speed, and eliminates belt shifting. The second shaft 
of the speed-box transmits motion through mitre gears to the back 
gears, which are operated through friction clutches. The speed- 
box and back gears together give sixteen speeds for the spindle, 
from 16 to 225 revolutions per minute. The feed-box contains a 
nest of gears, giving instantly any one of eight feeds, from 
0-005in. to 0-lin. per revolution of spindle. A novel feature is 
the zero depth gauge and multiple automatic trip, by which the 
feed can be stopped at any depth, and this can be set for as many 
holes as are to be drilled, the stop being made automatically. 
The safety stop is a steel pin permanently fitted in the face of the 
tripping gear. When the spindle reaches the end of its traverse, 
this pin engages with the fixed part of the clutch pawl and makes 
it impossible for the feed to be continued or the clutch thrown in 
again until the spindle has been raised. There is also a tapping 
device that operates at all speeds. 

Large paddle steamers.—Two fine new side-wheel or paddle 
steamers are now being built at Detroit, to run on Lake Erie, be- 
tween Buffalo and Detroit, making the trip at night, and covering 
the distance of 260 miles in thirteen hours. They will be similar 
to, but larger than, the five steamers running between Buffalo and 
Cleveland, and illustrated in THE ENGINEER in 1898. The latter, 
however, have ‘“‘ walking-beam” engines with vertical cylinders, 
while the new boats will have inclined or ‘‘diagonal” engines. 
These new boats will have steel hulls, 362ft. long over all, 45ft. 
beam, and 194ft. moulded beam. Bracket frames on the sides 
carry the projecting ‘‘ guards,” which give a deck width of 80ft. 
There are 200 state-rooms and twelve parlours in a double-deck 
superstructure. The dining-room, 90ft. by 80ft., will be on the 
main deck, and smoking-room on the hurricane deck. A com- 
plete electric lighting, water supply, and ventilating system will 
be fitted. The direct-acting inclined engines will be compound, 
with high and low-pressure cylinders on the same side of the shaft. 
The cylinders are 52in. and 72in. diameter, with a stroke of 7ft. 
The crank shaft is 184in. diameter, of fluid-compressed steel, with 
six journals. The wheel shafts are 20}in. diameter. The air 
pumps are worked from the low-pressure crosshead, and the bilge 
pumps from the air-pump crossheads. The feathering paddles are 
25ft. diameter over the buckets, and 13ft. wide, with ten steel 
buckets 4ft. wide. Steam will be supplied by six single-ended 
boilers, at 1401b. pressure. Each boiler is 134ft. diameter, and 
13ft. long, with two 50in. corrugated furnaces, having 54ft. grates. 
The total heating surface is 13,254 square feet, and the grate area 
275 square feet. The Howden hot-air forced draught is supplied 
by 7ft. blowers, and there is a single elliptical chimney, 7ft. by 
10ft., and 70ft. high from the grate. 

The Panama Canal.—As a result of the offer of the French com- 
pany to sell out its property and rights on the isthmus to the 
United States for £8,000,000, the Isthmian Canal Commission has 
presented to President Roosevelt a supplementary report to the 
effect that under these altered circumstances the Panama route is 
the best and most feasible. Originally the demand was for 
£22,000,000, which the Commission considered as out of the 
question, and as the representatives of the French company did 
not make a definite offer even at that price, but left the matter 
open for a still higher demand, the Commission reported in favour 
of the Nicaragua route. The Commission has not changed its 
opinions as presented in the main report, but the new proposition, 
as made by the French company, will reduce the estimated cost from 
£38,000,000 for the Nicaragua Canal to £36,800,000 for the 
Panama Canal. There will be, of course, the necessity for an 
entirely new agreement in respect to concessions, privileges, &c., 
granted by Colombia, if the construction of the Panama Canalis to 
be undertaken by the United States. The conditions of a satis- 
factory agreement are summarised as follows :—The grant must 
be, not for a term of years, but in perpetuity, and a strip of 
territory from ocean to ocean of sufficient width must be placed 
under the control of the United States. In this strip the United 
States must have the right to enforce police regulations, preserve 
order, protect property rights, and exercise such other powers as 
are appropriate and necessary. The business relations between 
the railroad and canal companies and the Colombian Government 
must also be settled, and the consideration to be paid by the 
United States for the privileges and rights to be exercised in the 
future must be agreed upon free from all embarrassment with 
reference to past transactions. The Isthmian Commission has no 
power to enter upon negotiations for the arrangement of these 
matters—they belong to the treaty-making power—but the Commis- 
sion laid stress upon the requirement that the acceptance of the 
terms offered by the Panama Canal Company should be conditioned 
upon the satisfactory adjustment of the said matters. The United 
States Government has as yet taken no action in the matter, but 
there is a strong party in Congress which is inclined to prefer the 
Nicaragua route, both for political and commercial grounds. 

New York Electric Elevated Railway.—The elevated railways of 
New York, about 37 miles in length, have commenced operation 
by the electric system, which is to supersede the steam loco- 
motives. Except during the hours of light traffic, each train 
will consist of six cars, the first, third, fourth, and sixth being 
motor cars, each with two electric motors, developing 300 horse- 
power when starting the train. The eight motors on one train, 
weighing 154 tons—including passengers—will raise the speed to 
15 miles per hour in ten seconds after starting, and will give a 
maximum speed of 40 to 45 miles per hour on the level. All the 
eight motors are controlled from the head of the train, and master 
controllers are used, so that trains can be run in either direction 
without being turned. Each motor car has also an air pump for 
the brake system, operated directly by a 5 horse-power motor. 
The main generating station has a capacity of 80,000 horse-power. 
There are sixty-four Babcock and Wilcox water-tube boilers of 
525 horse-power, arranged in pairs, and working at 2001b. pressure. 
They are fitted with automatic stokers, requiring only 90 men, as 
compared with 270 required for hand firing. Eventually there 
will be 96 boilers. There are sixteen Green’s fuel economisers, and 
tall chimneys are built for natural draught, with blower fans for 
forced draught when needed. The eight Westinghouse alternating 
generators, of 5000 kilowatts capacity, will each be mounted on a 
shaft having a steam engine of 7500 horse-power at each end, with 
the high-pressure cylinders, horizontal, 44in. by 60in., and the low- 
pressure vertical 8Sin. by 60in. The two piston-rods on the same 
side act on the same crank pin, and the cranks are set at 135 deg. 
The maximum capacity is 12,000 horse-power for the engines, and 
10,000 horse-power for the generators. These generators deliver 
three-phase current at 11,000 volts, which may be raised to 12,000, 
and at eight sub-stations it is reduced for transmission to the 
conductor rails along the lines, from which the cars take current 
by slipper contacts, 

Slag cement.—The manufacture of cement from blast furnace slag 
has reached a considerable extent in the United States, and requires 
a much less complicated plant than ordinary cement works. The 
lime is usually burned and slaked at the quarries, while the slag is 
granulated at the furnaces. The slag has then to be dried, mixed 
with lime, and the mixture pulverised. The granulated slag con- 
tains usually 30 to 40 per cent. of water, which is evaporated in 
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Ruggles-Coles driers. The lime is mixed with the slag during the 
first grinding, and the final grinding is done in ball and tube mills, 
as with Portland cement, though they dre not quite as successful 
with the slag mixture as with a homogeneous material like Portland 
cement clinker. The Birmingham Cement Company uses slag 
which is required to have not less than 47-9 per cent. of lime, 
approximately 81 per cent. of silica and lime together, and 12 to 15 
per cent. of iron oxide and alumina together. A limestone low in 
magnesia is burned to quicklime at the quarry, and slaked with 
water at the mill, where also the slag is granulated. The slaked 
lime and the slag are sent in proper proportions to four West ball 
mills, which do the mixing and first grinding, while the final 
grinding or pulverising is done in West tube mills. The chemical 
analysis shows 51-71 per cent. lime, 27-78 silica, 11-70 alumina and 
iron oxide, 1-39 magnesia, and 1-31 sulphur. At the works of the 
Southern Cement Company the same general processes are followed, 
but the first grinding is done in a Kent mill, and the final grinding 
in a West pebble mill. By the addition of a highly siliceous rock, 
the silica content is raised to about 27 per cent., with 55 per cent. 
lime and 12 per cent. of alumina and oxide of iron. The Illinois 
Cement Company has one of the largest plants for making this kind 
of cement. 

Lead, copper, and zinc in the United States.—A census report on 
the smelting and refining of lead, copper, and zine in the United 
States shows a capital of £28,000,000, invested in 117 establish- 
ments. This sum represents the value of land, buildings, 
machinery, tools, and implements, and the live capital utilised, 
but does not include the capital stock of any of the corporations. 
The value of the products in 1890 was £71,760,000, and the 
expenditures included £3,200,000 for wages and £430,000 for 
salaries. Establishments engaged in lead smelting frequently 
report products of silver and gold of greater value than the lead 
vroducts, and this is true to a less extent of the copper industry, 

ut in such cases the fact that lead or copper ore is smelted is the 
only factor used in classifying the reports. The 117 establish- 
ments include 39 smelting lead, 47 smelting copper, and 31 smelt- 
ing zinc. In the lead industry the output of refined lead was 
182,967 tons. The firemen, mechanics, labourers, boys, and office 
forces numbers 6380 men, the mechanics and labourers getting 9s. 
to 12s. perday. The total producticn of lead was 304,392 tons, 
including 263,826 tons of desilverised lead, and 40,566 tons of soft 
lead. Of the 39 establishments, 15 are owned by one company. 
In the copper industry, the total production was 253,870 tons, of 
which the Lake Superior district represented 26 per cent., and 
the Montana district 40 per cent. Of the 47 establishments, 19 were 
east and 27 west of the Mississippi River. In recent years the 
increasing utilisation by concentration of the finer slimes of the 
stamp mills has led to the production of lower grades of 
“mineral” or native copper. The zinc deposits are in two main 
groups, those of the Atlantic coast and those of the Mississippi 
Valley. Many of the most modern zinc plants are located in the 
natural gas belt near the mines, to get free fuel. 

Gasworks in the United States.—In the census year 1900 there were 
in the United States 877 establishments manufacturing gas for sale, 
including the plants owned and operated by municipalities. These 
employed 22,459 wage earners. There has been little growth in 
the ten years since 1890, for while 66 new plants were established, 
47 old ones were closed or changed to electric light plants, and a 
number of others now distribute natural gas. Of the 877 plants, 
524 per cent. were in cities and towns of less than 10,000 inhabi- 
tants. Oil is now extensively used for the purpose of enriching 
water gas, and it is estimated that over 75 per cent. of the gas 
manufactured in the census year was water gas, the illuminating 
power of which is higher than that of ordinary coal gas. The total 
quantity of gas sold for lighting and heating, as reported by the 
877 plants, was 67 billion cubic feet. There were also six establish- 
ments making gasasa by-product, and these raised the total to 
68 billion cubic feet. The average selling price was 4s. 2d. per 
1000 cubic feet. Only fifteen of the plants are owned and operated 
by municipalities. * 
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MEETING OF STUDENTS. 


AT a meeting of students of the Institution of Civil Engineers 
held on Friday evening, the 14th inst., Mr. G. E. W. Cruttwell, 
M. Inst. C.E , in the chair, Mr. H. J. Deane, B.E., Stud. Inst. C.E., 
read a paper on ‘‘ The Use of Long Steel Wires in Surveying,” of 
which the following is an abstract :— 

In this paper the author describes the various appliances 
ordinarily employed, on a survey, for chaining distances, and 
investigates their advantages and disadvantages as compared with 
long steel wires, the result of the comparison showing a balance of 
advantage in favour of the latter, on account of their handiness and 
the correctness of the results obtained by their use. 

The author then sets forth formulas for correction of chainage to 
eliminate the errors due to change of length caused by rise or fall 
of temperature, to the sagging of the wire when supported at each 
extremity, and to other causes. Such corrections as would only 
be applied in accurate laboratory experiments, where absolute pre- 
cision is necessary, are not considered. A detailed description of 
the chain and the method of using it is given, mention being made 
of one or two precautions necessary in handling it ; and in conclu- 
sion the ordinary method of repairing the chain, in case of break- 
age or damage, Is described. 

The reading of the paper was followed by a discussion, in which 
Messrs. H. A. Bartlett, O. L. McDermott, W. R. P. Brookes, 
L. H. L. Huddart, R. S. Allen, and W. A. Coradine, Students 
Inst. C.E., took part. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, March 13th. 

WITHIN the last two or three days an unusual number of inquiries 
has been received from railroad managers, builders, engineering 
contractors, and others, calling for considerable quantities of 
structural material, for delivery during the second and third 
quarters of the year. Manufacturers of iron and steel plate also 
state that quite a number of inquiries calling for very large 
quantities of plate is under consideration. The same is true as 
regards steel rails, but that at present no definite arrangements 
have been made for further deliveries. In fact, the entire iron 
and steel industry is in a condition where buyers are obliged to 
anticipate their requirements far ahead. The returns received 
here to-day from southern districts show that 806,000 tons of pig 

iron have been sold for delivery at various periods from March Ist 
till the close of this year. This leaves an unsold capacity of only 
466,000 tons. This condition of things is repeated at northern 
furnaces in nearly all localities. In fact, the pig iron producing 
capacity of the country is dangerously sold ahead. Mention has 
heretofore been made of the very large steel plant at Monterey, 

Mexico, where a capital of 10,000,000 dols. is being invested in the 

latest facilities for making steel in various shapes. It is intimated 
that this enterprise is attracting the attention of the United States 
Steel Corporation, and that some sharp competition willensue. On 
Saturday the president of the New York Central Railroad gave it 
out that steel manufacturers of the United States were unable to 
supply the material needed for the early reconstruction of the New 
York terminals of the New York Central Railroad. He says that, 
so far as he knows, there is no American manufacturing firm which 
can promise delivery of structural steel or 801b. rails within the 
present year. This statement has attracted widespread attention, 
and is of a disturbing nature, because of the fact that there are 
quite a large number of enterprises coming forward which will 


want materials for construction this year. Iron and steel is 
remarkably firm, and are, in fact, advancing. Enormous purchases 
of No. 1 foundry and of Bessemer steel and basic have been 
made within a few days in a very quiet way. The recent floods 
have caused immense loss to the collieries throughout the country and 
the shipments are being delayed. A good deal of steel capacity is 
temporarily tied up. Orders now being placed call for delivery 
during the third and fourth quarters of the year. The prospects 
are that capacity for these quarters will shortly be sold up, and 
later buyers will then be left in the lurch to all appearances. The 
question of obtaining additional supplies from foreign sources is 
being looked up by manufacturing interests. So far as known, no 
satisfactory results have been reached. A very large amount of 
general work calling for iron and steel, crude and finished, is in 
sight. All the engineering plants are exceptionally busy. Rise in 
prices is inevitable. The remaining unsold capacity is trifling in 
mill and furnaces and in a multitude of lesser manufacturing plants. 
It is this fact, and also the unknown requirements that are to be 
presented during the next sixty days, that is causing so much 
uneasiness, not only among iron and steel manufacturers, but among 
all classes of consumers. 








AUSTRALIAN NOTES. 





Commonvvealth tari#?.—Further alterations have been made in the 
Customs tariff in committee as under :— 

Manufactures of metals (not elsewhere included) 20 per cent. ad ral, 
Engines, boilers, pumps, machinesand machinery 
(not elsewhere included) .. .. .. .. 

Screws (not elsewhere included) .. 

Axle springs and mixed metal-ware 

MINS cco 5 og peal tte Gee « She ante 

Rolled iron or steel beams, channels, joists, 

girders, columns, trough and bridge iron or 

steel, not drilled or further manufactured ; 
shafting, cold rolled, turned, or plain ; bolts 
CR es us key se tae lew sk. cee 

en eS a ee ee 

Automatic stokers, briquetting machinery, roll 
shells, manganese steel parts and blowers for 
smelting furnaces ; type; threshers, patent 
porcelain and steel rollers for flour mills Free 

Tools of trade, patent machinery, and other machinery that 
could not reasonably be made in the Commonwealth, will be 
admitted duty free. 

A return has been published by the Registrar-General of West 
Australia—Mr. M. A. C. Fraser—on the world’s gold production 
for the past ten years, which he has compiled from information 
obtained officially from the countries named :— 


20 per cent. 
Free 

15 per cent. 
20 per cent. 


15 per cent. 
Free 











= Quantity. Value. 
Year. Fine ounces. £. 
1891 5,991,877 25,451,877 
1892 6,835,440 29,035, LOS 
1893 7,345,963 203, 666 
1894 8,647,488 

1895 9,345,568 

1896 9,725,466 

1897 11,385,072 

1898 13,959,601 

1899 14,900,145 6 ¢ 
1900 12,370,054 52,544,049 

100,506,674. . £426,925, 209 


For the ten years the output from the leading countries has been 


as follows :— 








Fine ounces. £. 

United States .. 24,834,683 105,491,028 
Australasia .. «. 23,868,776 101,388,115 
Transvaal .. 19,449,027 82,614,224 
Russia 11,547,785 49,051,873 
China .. 3,066,685 13,026,450 
India .. , x 2,745,108 11,660,477 
Mexico .. .. .. 2,682,857 11,396,052 
Columbia .. 1,314,436 5,583,369 
British Guiana 1,033,930 4,391,855 
Other countries 9,963,387 42,321,766 

Total .. . 100,506,674 . £426,925,209 








THE VULCAN BOILER INSURANCE COMPANY.—The annual general 
meeting of the shareholders of the Vulcan Boiler and General 
Insurance Company, Limited, recently took place at the Memorial 
Hall, Albert-square, Manchester. Mr. Charles J. Galloway, 
chairman of the company, presided, and in moving the adoption 
of the report remarked that the general result of the year's 
working of the business was a balance available for dividend of 
£29,053, the gross profit thus being about £1500 better than 
during the previous year. He considered the result of the year’s 
working satisfactory, although the company had been going 
through a series of circumstances which were almost unique, there 
having been serious competition both in the ordinary business of 
boiler insurance, and also in the branch dealing with workmen’s 
compensation. The meeting would be aware that legislation had 
recently taken place rendering it compulsory that every steam 
boiler in work in the British Isles shall be inspected by a com- 
petent authority at least once in every fourteen months. This 
company is the oldest cf its kind, and has the largest staff of 
servants accustomed to this particular class of work of any company 
in the kingdom. The staff comprises thoroughly experienced 
officers, who devote the whole of their time to the most careful 
inspection of boilers and reporting upon them; and both he and 
his co-directors were determined about one thing, viz., that how- 
ever keen competition may become, they will be no party to a 
cheap, and therefore inefficient, inspection of boilers. That is the 
policy of the company, and although in the first instance it may 
result in people being tempted to insure their boilers at some of 
the ridiculously low prices that are being quoted by one or two 
companies who are anxious to get into the boiler-insurance 
business, they —the Vulcan Company — would not undertake 
to inspect and insure boilers except at a price which would 
provide that proper and efficient services could be rendered. Their 
experience was that efficient inspection costs on the average close 
upon 30s. per boiler. That being the case, and they having a staff 
of inspectors stationed in various places all over the country, how 
can another company—who also professes to embrace the whole 
country, with, perhaps, only a fifth of the number of inspectors— 
how can it possibly give adequate inspection at somewhere about 
half the price? It would appear that the companies anxious to 
get into the business take the premium and give as good inspection 
as they can afford, and take the risk of monetary loss from 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A CHEERFUL tone characterised trade this (Thursday) afternoon 
in Birmingham, and there seems a disposition among manufacturers 
to be content with what business they already have on their hea. 
without seeking for more until the quarterly meetings. The mill; 
and forges continue well employed, and in most cases producers 
have sufficient work in hand to carry them through the quarter 
There is somewhat of a lull, however, just now, in the placing of 
new business, which in a great measure may be accounted for by 
the near approach of the Easter holidays. Finished iron prices eo). 
tinue firm, and though any further advances would be strongly 
resisted by customers, the state of the raw iron market just now 
sufficiently assures the maintenance at least of present rates, 

The Association price for unmarked bars continues £6 15s., with sel]. 
ing rates at £6 7s. 6d. to £6 10s. A special meeting of the members of 
the Midland Unmarked Bar Iron Association has been held during 
the week for the purpose of considering the constitution of the 
Association. Mr. pt om Jones, chairman, presided over a large 
attendance, which was very representative of the trade. It will be 
remembered that recently the members have felt some dissatisfac. 
tion with the effectiveness of the Association. It attained its 
greatest success in the time of the boom. Declarations as to the 
standard price for unmarked bars were adhered to during this 
period, because in a large measure the Association was following the 
market, and not leading it. When the collapse of the boom came, 
an effort was made to steady the decline in prices and control it 
within limits which were regarded as reasonable if any margin of 
profit was to be retained. But, as a matter of fact, since that 
prosperous period the selling price of unmarked bars had almost 
invariably been several shillings below the standard, and the Asso. 
ciation was powerless to bring about any alteration. 

Attention has, therefore—as I last week intimated—been directed 
to the Strip Makers’ Association, the underlying principle of which is 
a ‘pool.” This newly-formed body—which also had some com- 
pulsory powers—has so far met with a large measure of success, 
The constitution on which it is based was discussed at this week's 
meeting of the bar trade. The discussion was, as usual, private, 
but it is understood that it was decided to take the preliminary 
steps to base the Bars Association upon a similar foundation, As 
yet all the details have to be worked out, and these will form the 
subject of several future meetings. There is a feeling amongst 
some of the members that it will be necessary to include the whole 
of the common bar trade of the country within the new association, 
if it is desired to abolish all home competition except that based on 
superiority of manufacture. 

Orders for new material have been received by some of the 
‘list ” houses for best qualities of railway wagon iron used by the 
rolling stock building firms. Marked barsare quoted £8 10s., with 
Earl Dudley’s brand £9 2s. 6d. Much satisfaction was expressed 
on Change at a report that one of the chief Midland firms of rail- 
way carriage and wagon builders had just secured a new order for 

bogie wagons required by the Cape Government Railways. 
The new contract is believed to have been obtained in keen compe- 
tition with both American and continental firms, the quotations of 
some of the Hungarian houses being remarkably low. The result 
is regarded as extremely creditable to British rolling stock 
engineers. 

he black and galvanised sheet makers continue busy on South 
African account. Sheets, singles, are quoted £7 l/s. 6d. to 
to £8 2s. 6d.; doubles, £8 5s.; trebles, £8 12s. 6d. to £8 17s. 6d.; 
with galvanised corrugated ditto, f.o.b. Liverpool, £11 12s. 6d. to 
£11 lis. Steel is in fairly good demand and prices firm at 
£4 17s. 6d. to £5 2s. 6d. for Bessemer billets, £5 2s. 6d. to 
£5 7s. 6d. best Siemens ditto, and steel plates £6 15s. to £7 5s. 

Pig iron stocks are low, and it is reported that the output is 
all going into early consumption. Staffordshire cinder forge is 
quoted 48s. to 48s. 6d.; part-mine, 53s. to 55s.; all-mine, 57s. 6d. 
to 60s.; best ditto, 77s. 6d. to 80s.; and cold blast, 95s. to 100s. 
Midland pigs are also firm at 52s. to 53s. for Northamptonshire ; 
Derbyshire, 52s. 6d. to 54s.; and Lincolnshire, 52s. 1d. 

A good deal of attention is being paid in trade circles in this 
district to the probable early development of the Warwickshire 
coalfield. It seems likely that the southern portion of North 
Warwickshire is to be worked for those minerals which have given 
so much prosperity to the district bounded by the Trent Valley 
Railway on the north, and running across country from Wyken to 
beyond Tamworth. That the county contains a good deal of 
workable coal which has hitherto been untouched is indisputable. 
The fresh enterprise, already entered upon, is the largest that has 
been attempted for a long time past in this mining district. The 
Warwickshire Coal Company, a syndicate of local gentlemen, 
has for some time past on acquiring from owners options to 
work the minerals, and sufficient has been secured to justify the 
scheme to be carried further, as, in fact, it has been ; but thers 
are still owners who have not yet sold. The agreement is to pay 
so much per acre for working for a series of years. Freeholds 
have also been obtained for borings, sinkings, and necessary 
buildings of houses above ground. Land for a railway siding 
has been acquired from the Coventry City Council. The 
preliminary plan of the coalfield marks out an area from 
Exhall Hall to Corley Hall, and from the confines of the 
Newdigate field to Foleshill. In extent that area is from 2000 to 
2500 acres. Expert opinion has been obtained as to the existence 
of good coal. ‘The Geological Survey of 1859” includes in the 
Warwickshire coalfield the country from four miles north of Lich- 
field to the west, south, and east as far as Birmingham, Warwick, 
and Rugby. The first boring will be made in meadows leading 
from Exhall House to the Hare and Hounds, Keresley. It must 
necessarily be some years before coal-getting can possibly be 
entered upon, but the success of the undertaking is well assured. 
Borings have already been made at High Ash, Meriden, on the 
Earl of Aylesford’s estate, and it is probable that sinkings will go 
on there pari passu with the development of the Exhall-Keresley 
scheme. A further project is that at Arley, by Mr. G. Fowler, of 
Basford Hall, Nottinghamshire, and there preparations are in hand 
for erecting buildings and for sinkings. 

Considerable railway developments are also believed to be con- 
templated in connection with the above mining schemes. There 
is said to be coutemplated by private enterprise, backed by the 
London and North-Western Railway, a project to make a line, 
starting from Foleshill Station, through Exhall, Keresley, Corley, 
Fillongley, and Packington, and on to Hampton-in-Arden, to Joi 
the London and North-Western Railway. Probably this would 





explosion. The Vulcan Company would like it to be known that 
what boiler owners paid to it was not so much to make good 
monetary loss as to insure that the inspections shall be so 
thoroughly well done that boiler explosions shall be rendered 
almost impossible. That was the policy it intended to continue 
to pursue, and it is the policy which they are satisfied would prove 
successful in the long run. All is well if accidents do not take 
lace ; but when one does occur, then, in the case of boilers which 
ve not been properly inspected, the day of reckoning will come 
—an inquiry will be held, and somebody will get into serious 
trouble. Low rates had been a great temptation to some people, 
and quite recently they had had several cases where boiler 
owners had told them of the low prices that had been offered, 
but was glad to say that after full explanations by their engineers 
they had again paid their renewal premiums at the original rates. 
If what he—the chairman—had said applied to boiler insurance, 
it also to some extent applied te workmen’s compensation, and 
bearing upon that branch of the business, he might mention that 
the competition had in many cases to a great extent been broken 
down—that is to say, various companies who had been insuri 
this class of risk at practically any price they could get had foun 








that it did not pay. 


meet the immediate needs of the new industry which is coming 
into the country thus traversed ; but the Midland Company will also, 
it is thought, extend its system. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents. 


Muachester,—For the most part a steady tone as regards prices 
is being maintained throughout the iron and steel trades of this 
district, but only_a slow sort of business is the general report. As 
to the home trade, the position remains practically unchanged. 
There is-still no indication of improvement to justify higher prices, 
but a fairly satisfactory weight of business is passing through, 
consumers being generally tolerably well supplied with work, 
whilst makers and manufacturers have also moderately well-filled 
order-books, and are sending away all their output. The cost of 
production stands strongly in the way of any downward move, butas 
to an advance in prices, this, as previously intimated, is more likely 





DES 
ND 


trers 


uills 


con- 
ngly 
how 


le 


Marcu 21, 1902 


THE ENGINEER 


301 








= 
to be governed by outside influences than by a pressure of home 
trade requirements, . 

It will be remembered that the primary cause of the recent 
advance was the reports of considerable American orders for 
material being placed in this country, and although the first 
excitement resulting from these reports has subsided, there is in 
well-informed quarters a conviction that the l nited States re- 
quirements will prove an important factor in the situation. 
hecently, notwithstanding contradictory reports from the United 
States, American buying has been on the Increase, and if this is 
to be continued on any large scale it must inevitably have a 
material effect upon English prices. The position is, therefore, 
one Which requires just now to be watched with considerable 
caution. ‘ 

The ‘Change meeting at Manchester on Tuesday brought 
together a fair average attendance, but, so far as business was con- 
cerned, a quiet tone prevailed generally. For pig iron, only a very 
hand-to-mouth sort of demand is just now coming forward, buyers, 
who are mostly well covered for present requirements, preferring 
to wait developments before placing out furtherorders. There is, 
however, no eagerness to sell on the part of makers, as generally 
the orders already secured are taking away all they are producing, 
and current rates afford no margin for pushing sales on any lower 
basis. Lancashire makersare firm at 57s. 6d., less24, for No. 3foundry, 
delivered Manchester, but are only booking small orders at this 
fgure. Lincolnshire makers also arestill asking a premium on their 
list rates, 52s. net being the minimum they would accept for No. 3 
foundry, delivered Manchester. Merchants, however, are prepared 
to come substantially below makers’ prices to secure business. 
Forge qualities are practically unchanged, and, delivered Warring- 
ton, would be quoted about 52s. to 52s, 6d., less 24, Lancashire ; and 
hs. 8d. to 51s. 2d. net, Lincolnshire. Middlesbrough foundry is a 
trifle easier, ordinary G.M.B.’s being obtainable about 55s. 1d. to 
his. 4d., with special brands quoted by makers 55s. 10d. net, by 
rail Manchester. Scotch iron remains about 57s. 6d. to 58s, Eglin- 
ton, and 61s. Glengarnock, net, delivered Manchester docks. 

No material change is noticeable in the position as regards 
finished iron. Makers are not sold at all heavily forward, but they 
have sufficient orders to keep them well engaged for the present, 
and are firm at the basis rates of £6 10s. Lancashire, and £6 10s. 
to £6 15s. North Staffordshire bars delivered here. Forward con- 
tracts, however, might perhaps be placed at below these figures. 
In sheets a steady business is stirring at about £8 2s. 6d. to £8 5s. 
A fair trade is being put through in hoops, and the American in- 
quiries for cotton ties referred tolast week have resulted in one ortwo 
tolerably large transactions with local makers ; the prices, however, 
have not so far transpired. The home trade rates remain at the 
association list basis of £7 2s. 6d. random to £7 7s. 6d. special cut 
lengths, delivered here, and 2s. 6d. less for shipment. Nut and 
bolt makers are, perhaps, not booking quite so much business as 
recently, but prices are steady at their list quotations. 

In the steel trade hematites continue weak, No. 3 foundry 
being obtainable at about 67s. 6d. to 68s., with some makers still 
asking 69s. net, delivered Manchester. The position in other 
directions, however, is one of firmness. Local makers of billets 
have sold pretty heavily lately, and are strong at their quotations 
of £4 17s. 6d. Warrington, and £4 18s. 9d. Manchester, net. In 
various descriptions of finished steel makers have also been book- 
ing a fairly large weight of orders recently, and their prices are 
fully maintained at £6 10s. to £6 12s. 6d. bars, £6 to £0 5s. 
common plates, and £7 10s., less 24, as the minimum for boiler- 
making qualities, delivered here. 

No really new feature can be reported in the condition of the 
engineering trades, Outside requirements for electrical develop- 
ments connected with motive power and lighting installations, which 
still give activity to the branches of engineering more or less 
directly associated with this class of work, other sections of trade 
are not securing more than a moderate weight of new business. 
Locomotive and railway carriage builders have still plenty of work 
to go on with, but there is a decided lessening pressure of further 
contracts coming forward. Boilermakers are also moderately well 
supplied with orders for the present, but the immediate outlook 
is generally not altogether satisfactory, either as regards prices or 
the amount of new work. Structural engineers report a good many 
inquiries, mostly, however, of comparatively small weight, and 
also cut for in the market at low figures. Amongst machine tool 
makers, except in some special branches, there is still not more than 
a limited weight of new work in prospect. 

The returns for the present month that I have so far received 
from the trade union societies show some variation in the position 
astoemployment. The Steam Engine Makers’ Society reports a 
further increase in the out-of-work list, which now represents 
2 per cent of the membership, whilst, on the other hand, the 
United Machine Workers’ Association is able to record a slight 
improvement in the local returns, the proportion having dropped 
to about 34 per cent. on benefit in the Manchester branches. 

In the monthly report of the Steel Smelters’ Association, Mr. John 
Hodge, of Manchester, the general secretary, states that in the 
North of England and Scotland the steel trade is a little better than 
It was, ‘‘ Some manufacturers,” he adds, ‘‘ are looking forward with 
dread, believing that the trade is in for a very bad time, while 
others look forward with hope, and are of opinion that before long 
there will be a very great and marked improvement.” The 
American scare is having its effect, in so far as a number of firms 
are improving their machinery, and going in for new methods of 
steel making. In more than one case American engineering 
— have been engaged for the purpose of remodelling English 
works, 

In the coal trade, apart from a continued slackening off in 
requests for house-fire’consumption, the position remains without 
material change. ‘aking the trade all through, a very steady 
business is being done, which is still keeping pits running five days 
per week, and there is very little of the output, except in some of 
the inferior descriptions of fuel, that is not moving away. For all 
good qualities of fuel prices are also being well maintained, and 
although amongst consumers there have been anticipations of 
some early reduction upon current list rates, no definite downward 
Move is, for the present at least, in contemplation so far as 
lancashire collieries are concerned, and it is only in the open 
market, where surplus output of some of the commoner sorts of 
fuel is being forced for sale, that special lots are here and there 
being offered at lower rates. 

For house-fire coals there is still a generally satisfactory demand 
considering the time of the year. A moderate inland inquiry is 
stirring for the lower qualities of round coal suitable for iron- 
making, steam, and general manufacturing purposes, and although 
supplies are ample, prices are well maintained at about 9s. for good 
steam and forge coals at the pit mouth, only very inferior sorts 
being obtainable at anything materially below this figure. 

The engine fuel trade, so far as the better qualities are con- 
cerned, has perhaps shown some improvement upon last week, 
When collieries here and there were reporting the output as 
beginning to hang somewhat. Generally all the better qualities 
of slack are meeting with a ready sale, quite sufficient to take 
away all that collieries are raising, and prices are firm at about 
6s. 6d. medium, and 7s. best sorts, at the pit. Inferior deserip- 
tions of slack, however, continue a drug on the market, and with 
surplus output from other districts pushed for sale at very low 
figures, the market here remains weak and irregular. Common 
Lancashire slacks average from 4s, 9d. to 5s. upwards, with good 
ordinary slack readily obtainable in the Derbyshire district at 
about 3s. to 3s. 6d. at the pit mouth. 

Business in the shipping trade continues to quieten down, with 
an easing off upon the prices that have -been ruling recently. 
For gi qualities of steam and forge coals it would now be 
difficult to get more than 10s. 6d. per ton, and some inferior sorts 
are to be bought as low as 10s., delivered Mersey ports. 

A good steady demand comes forward both for foundry and 
furnace cokes, and prices are firm at the rates quoted last week. 

Barrow,—There is no change to note in the condition of the 





hematite pig iron trade. There is a good demand for iron, a 
demand which is rather fuller than of late. Good orders are held 
by makers, and they are nicely sold forward. Prices are steady, 
with makers quoting 60s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. In the warrant markets sellers are 
asking 59s, 3d. per ton net cash, with buyers offering 1d. less. 
There is not much business doing. The stores of warrant iron 
have been decreased by 400 tons, and now represent in the aggre- 
gate 15,605 tons. here is no change in the output. The number 
of furnaces in blast is 36, as compared with 33 in the corresponding 
week of last year. 

The steel trade is somewhat busier than of late. There isa 
rather better business offering in the shipbuilding material 
branches of the trade both for steel plates, ship and boiler, and for 
heavy castings. Ship plates of average weight are at £5 10s. per 
ton, and boiler plates are at £7 12s. 6d. per ton. The demand for 
steel rails is full of life, the inquiry on home and foreign account 
being good. Heavy section rails are at £5 5s. per ton. In most of 
the departments of the trade large orders are held, and prospects 
of a brisk trade are good. 

Shipbuilders and engineers are busier. It is reported that 
Messrs. Vickers have received an order for a first-class cruiser from 
the British Government. There, however, is noconfirmation to be 
obtained as to the accuracy of the report. There was launched 
from the Barrow yard on Saturday last a large steam ferry, to ply 
between Barrow and Walney Island, capable of carrying 1100 
passengers. 

Iron ore is in good demand at 11s. to 16s. per ton net at mines. 
Coal and coke find a ready sale. The shipments of iron last week 
were 12,606 and steel 14,719 tons, being an increase in iron of 5679 
tons, and in steel an increase of 6622 tons, This year the ship- 
ments have reached a total of 91,221 tons of iron, and 101,935 tons 
of steel, an increase in iron of 17,141 tons, and in steel an increase 
of 10,143 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE house coal trade, in spite of the mild weather, continues in 
a satisfactory condition. Very few of the local pits are at present 
on short time. The demand on the thick seam collieries has been 
exceptionally good, and there has been no difficulty in finding a 
market for the great bulk of the best house fuel produced. Should 
the present weather continue, however, values are certain to go 
down. At the time of writing, house coal, more especially in the 
higher grades, keeps very firm. Best Silkstones are fetching as 
much as 14s, 6d. per ton, with 6d. more on smaller quantities. 
Barnsley softs remain at 11s, 6d. to 12s. 6d. per ton, with a tendency 
to easier terms. At this season of the year coalowners are most 
reluctant to accumulate stocks, more especially in view of the Easter 
holidays. 

The improvement already noticed in steam coal is continued, and 
the gloomy views which were entertained a month or two ago are 
not likely to be realised. At the same time, competition is keen 
for such trade as is going, and the opening out of new sources of 
supply tends to give the buyersthe advantage. The Swedish State 
Railway contracts have recently been placed, but the coal taken by 
Sweden on this account is from the thinner beds of the Barnsley 
seam, and none of the tonnage from the thick seams sent to Hull 
from Yorkshire is concerned in that contract. Increasing tonnages 
are being sent to the different Humber ports, the West Yorkshire 
collieries competing with fair success with the more southerly pits 
for the North Sea trade. The home demand is by no means what 
it might be, although reports from various districts vary consider- 
ably. On large contracts Barnsley thin seam commands from 
8s. 9d. to 9s. 3d. per ton. In the open market the best qualities 
fetch from 9s. 6d. to 10s. per ton, secondary grades from 8s. 6d. 
per ton. 

There is also a good business doing in small coal, more especially 
for household nuts, which make from 10s. 6d. to 11s. per ton. Good 
screened slack fetches 6s. per ton and upwards, pit slack 3s. 6d. per 
ton. A slight improvement is noted in the coke trade, iron smelt- 
ing having become somewhat firmer, and requiring a good tonnage 
for North Lincolnshire and Derbyshire. Best qualities are now 
realising 14s. 6d. per ton. 

The firm tone of the iron market noted last week is well main- 
tained, and prices keep steadily advancing. Lincolnshire makers 
feel justified in raising their quotations. _Hematites are also con- 
siderably better. At the same time, orders are strictly limited to 
covering immediate requirements. With anything like a resump- 
tion of activity, prices will be certain togo up very quickly. West 
Coast hematites are at present quoted 67s. 6d. to 68s. 6d. per ton ; 
East Coast hematites, 63s. to 64s.; Lincolnshire No. 3 foundry, 
48s. 6d. to 49s.; forge ditto, 48s. 6d; Derbyshire No. 3 foundry, 
52s. to 53s.; forge ditto, 48s. to 48s. 6d.; bars, £6 lis. to £7 ; 
sheets, £8 12s. 6d. to £8 17s. 6d. 

The heavy steel branches are still short of work, and will con- 
tinue to be quiet until the Admiralty contracts are received. 
These have been expected every day for some time, but up to the 
time of writing they are still withheld. According to reports, 
which, however, are not yet confirmed, the Sheffield firms—Vickers, 
Sons and Maxim, Limited, and John Brown and Co., Limited— 
who are shipbuilders, are each to receive a first-class cruiser. 
This work, although not altogether as much as expected, will con- 
siderably help the different departments concerned, which include 
armour-plates, guns, and other accessories. Railway material 
manufacturers report considerable improvement in the demand, 
both on home and foreign account. British companies have at last 
been compelled to increase their rolling stock, and Indian and 
colonial orders have been fairly satisfactory during the last week or 
two, while they are certain to be larger later on. Boilermakers 
are well employed, though not to the full extent of their plant. 

In the lighter branches, such season trades as agricultural im- 
plements, shovels, and forks, edge tools, and builders’ wares, are 
steadily getting brisker. The gradual opening up of business in 
the Transvaal and Orange River Colony is having some effect, and 
orders are now being received, some of them important, for that 
market. This is a business which it is hoped will be very largely 
increased during the year. 

In the lighter staple trades of silver, plated metal, and cutlery 
there is alsoa satisfactory movement in various markets. The 
home demand in heavy silver ware shows signs of being excep- 
tionally large. In addition to the special goods being prepared for 
the Coronation festivities, the fashion seems to have set in for solid 
silver soup plates, which are in exceptional request for the metro- 
politan and other large centres. 

There has been some talk over the abandonment by Sheffield 
firms of their intention to be represented at the forthcoming 
Exhibition at St. Petersburg. The explanation is very simple. 
Russian fiscal arrangements are so rigid that exhibitors, even if 
they made a fine show in the Russian capital, could not follow it 
up by practical business. In almost every range of Sheffield goods 
from iron and steel to cutlery and silver the Russian Government 
rigidly protects the home manufacturer. Indeed, that is the only 
reason why several British firms, in order to maintain what Russian 
trade they have established, works in Russia, just as others have had 
to put down works in the United States to keep their American 
customers, The Finland cutlery manufacturers have greatly 
prospered under this protection, and have extended their business 
largely into foreign countries, such as Norway, where the Bergen 
Exhibition showed some very fine work indeed, and the development 
of Russian intiuence over Central Asia and the Far East is extending 
their markets by vast strides. 

The annual meeting of the shareholders in Vickers, Sons and 
Maxim, Limited, was held on the 14th instant at the River Don 
Works, Sheffield, Colonel Vickers, C.B., presiding. The chairman, 
in moving the adoption of the report, expressed his pleasure in 
meeting the shareholders with what he regarded as a better 


balance sheet than the company had ever seen before. The com- 
pany have added to their subsidiary businesses the production of 
motor cars, a manufacture which the chairman believes has an 
immense future before it. This is part of the policy of the com- 
pany, which desires to have commercial interests outside arma- 
ments. Mr. Albert Vickers, who seconded the adoption of the 
report, said that the company were now paying on the 15 per cent. 
dividend £95,000 more than they paid last year on 20 per cent. ; this 
dividend is equivalent to 224 per cent. Mr. Douglas Vickers was 
reappointed managing director, and Sir Vincent Caillard and Mr, 
James Dunn reappointed directors. Mr. E. M. Fox, London, 
speaking as one who was familiar with the armour trade of the 
world, said the directors of Vickers, Sons and Maxim were not 
merely abreast of the times, they were ahead of the times. On 
the previous evening he went through the works and was 
astonished at what he saw. ‘‘Talk about the decadence of English 
manufactures! Let those who talk: like that go through the 
works of Vickers, Sons, and Maxim, and they would soon change 
their minds.” 

Charles Cammell and Co., Limited, Cyclops Works, Sheffield, in 
its report to be submitted at the annual meeting next week, 
states that the diminution of profits compared with those of the 
previous year is attributable to the circumstance that orders for 
armour on the part of the Government have been withheld, causing 
a stoppage of manufacture during the last three months of the 
year, and to the lessened demand, with consequent lowering of 
prices, for railway and other materials, in which, it is said, com- 
petition is becoming increasingly keen. As regards armour, the 
directors state it is probable that in the remaining months there 
will be a return of activity. It is further reported that the 
erection of buildings on the site at Odessa for the workshops of 
the Russian Cammell File Company, Limited, has made satis- 
factory progress. A batch of workmen left this month for 
Odessa, and manufacturing operations are to commence on an 
early date. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


BvsINEss has been somewhat quiet in the iron and allied trades 
this week, but nevertheless the tendency of prices was upwards, 
for, with good reason, the tone was sanguine, and prospects must be 
looked upon as favourable. The spring shipping season having 
commenced it is hardly likely that prices will become easier, 
especially as the extent of the deliveries is considerably above 
what had been looked for. Shipments must he reported good; 
they this month exceed those of February. and, indeed, those of 
the corresponding month last year ; indeed, they are little short of 
what was reported when trade was brisk in 1900. It would seem 
that at least 100,000 tons of pig iron would this month be exported 
from the Cleveland district, which is more than has been sent away 
in any month since last July. There is also an increased consump- 
tion on home account. 

The exports of pig iron from Cleveland this month to 19th 
reached 65,953 tons, as compared with 38,758 tons last month, and 
52,561 tons in March, 1901. There is even more being sent to 
foreign countries than was the case in March last year, in fact 
21 per cent. more, but the great improvement has been to Scot- 
iand. Fully one-half of the pig iron shipped has gone to Scotland 
this month, there being an excellent market for it there, as it is 
still relatively cheaper for the Scotch consumer than Scotch iron. 
The deliveries of pig iron from this district to Scotland are un- 
precedented, exceeding 2000 tons per day. German consumers 
and merchants are inquiring more freely for Cleveland iron, but 
no one expects they will buy anything like as extensively as they 
did in the spring of the last three or four years, for German iron 
is now cheap and plentiful. 

Buyers in the United States are not inquiring so largely for 
Cleveland pig iron as they did last month, partly because more is 
to be had at home, the production having been increased, and 

rtly because cheap lots have been secured from Germany, the 
prices being lower than anything Cleveland producers are prepared 
to accept. Almost all the Cleveland iron that has been sold to 
America was booked when No. 3 was between 43s. and 44s. per 
ton, and the present quotation, 46s. 9d., is considered too high. 

The price of No. 3 Cleveland G.M.B. pig iron has been steady 
at 46s. 9d. per ton for prompt f.o.b. delivery, but neither makers 
nor merchants would sell for forward delivery at this price. The 
leading makers, in fact, quote 47s. 6d. per ton for delivery over 
the spring quarter, as prices are almost certain to increase. There 
is not much Cleveland pig iron in makers’ hands available for sale 
for prompt delivery, and this is shown by the difficulty that is 
experienced in getting steamers loaded. To make up even a 
moderate cargo they have in many cases to visit two or three 
wharves. That is a rather surprising circumstance so early in 
the shipping season. The stocks of the lower qualities of Cleveland 
pig iron are shorter than those of No. 3, there being very little in 
makers’ hands, and none in the public warrant stores, the 145,000 
tons in Connal’s being practically all No. 3. . Forge iron is 
realising comparatively a more satisfactory price than No. 3. For 
No. 4 foundry the price is 46s. 6d.; grey forge, 46s. 3d.; mottled, 
45s. 9d.; and white, 45s. 6d. 

The producers of hematite iron are even in a better position than 
the makers of ordinary Cleveland iron, for they have no stock in 
the warrant stores with which to contend. Besides this, hematite 
iron is scarce in makers’ bands. The price of mixed numbers has, 
therefore, been raised to 56s. 6d. per ton, while No. 1 is at 56s. 9d., 
and forge at 54s. 6d. Rubio ore is strong at 16s. per ton, delivered 
at the wharf Tees or Tyne, and is not likely to be lower, now that 
the spring shipping season has commenced, and ore freights are 
rising, as steamers are being sent into other trades. 

The stock of Cleveland iron in Connal’s public warrant stores on 
the 19th was 145,030 tons, an increase this month of 2936 tons. The 
stock of hematite iron in the public stores in this district is only 
300 tons. 

Boleckow, Vaughan and Co., Limited, at their Cleveland Iron- 
works, are adopting the Uehling pig iron casting apparatus, which 
will supersede the old mode of casting the pigs in sand moulds. 
This apparatus is largely adopted in the United States, but so far 
has been put up at only one other place in this country. At 
Bolckow, Vaughan and Co.’s it will be used only at the week ends, 
when the steel works are not in operation. When they are in 
operation the pig iron is taken direct from the blast furnaces in its 
molten state to the steel furnaces. 

The demand for manufactured iron and steel is somewhat quiet 
again, except for rails, there being more inquiry for them than for 
some time past, and the price of heavy steel rails has risen to 
£5 10s. net at works. Plates and angles maintain recent rates, 
but there are not many new orders in the market, as shipbuilders 
are finding owners holding off again. Idle vessels are again 
increasing in numbers, and rates of freight are generally more 
unsatisfactory, so much so that shipowners are to have a conference 
to discuss the situation, and consider what steps can be taken to 
bring about an improvement. The situation has not been so bad 
for shipowners since 1886. Orders for four steamers of between 
4000 and 5000 tons each have been secured by Tyne builders, two 
to be constructed at Robert Stephenson and Co.’s Hebburn yard, 
and two at the yard at Low Walker. Palmer’s Shipbuilding and 
Iron Company is to construct a battleship for H.M. Navy, and 
Sir Wm. Armstrong, Whitworth and Co. have been commissioned 
to build a first-class cruiser also for the British Admiralty. 

Under the circumstances, the demand for plates and angles has 
become quieter again, but prices are maintained. Steel ship plates 
are at £5 15s., steel boiler plates at £7 12s.-6d., iron ship plates at 
£6 2s. 6d., steel ship angles at £5 12s. 6d., iron ship angles at 
£5 17s. 6d., all less 24 per cent. f.o.t. Common iron bars are at 
£6, less 24 per cent. f.o.t. 

At the annual meeting of the shareholders of William Doxford 





and Sons, Limited, Sunderland, it was reported that the company 
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was so extending its yard that it would shortly be able to 
build vessels to carry up to 20,000 tons deadweight, and 30,000 
tons measurement. The firm is building a special type of vessel 
~-the turret deck—and it is to enable it to construct larger 
vessels of this type that it has undertaken the great develop- 
ment of its establishment. The profits made last year reached 
£81,384, and with the balance brought forward from the previous 
year the directors had £98,795 to distribute. The ordinary share- 
holders get a dividend of 15 percent. for the year, £8000 is written 
off for depreciation, £21,000 is added to the ordinary reserve 
account, and £20,000 is placed to a special reserve account for 
equalisation of dividends. The capital expenditure during the 
year had been £30,291. A very serious fire occurred in September 
last in the engine works, but by the end of December the works 
had been re-built, and the machinery either repaired or replaced 
by new. 

Bolckow, Vaughan and Co. have been endeavouring to introduce 
the rotary drill in their Eston Ironstone Mines, but the men 
objected, as they contended that it would add to the danger of 
working in the mines. The matter was submitted to arbitration, 
referees being appointed on behalf of employers and men. The men 
contended that they would have to drill the top holes standing on 
planks 9ft. or 10ft. from the ground. Ultimately it was arranged 
that the men should be allowed to drill the top holes with the 
old hand drills, while the bottom and middle holes should be 
drilled with the rotary drills. As there will be a larger output 
of stone per man with the machine drill, it was agreed that 
the tonnage rate to be paid to the men should be reduced by 
$d., but each miner is to have the use of the rotary drill at 
old rates for six weeks to enable him to adapt himself to their use. 

The coal and coke trades are improving. Both home and 
foreign consumers are buying more freely, as it is not likely that 
prices will be lower this spring. Good orders are already booked 
for next quarter’s execution; but there is a proportion of coal 
offering for prompt delivery, and some concessions in prices will 
be made to effect sales of these. The London gas companies are 
expected to buy extensively very shortly, as are also some of the 
continental gas companies. For best Durham gas coals 9s. f.o.b. 
is taken for prompt delivery ; but 9s. 6d. and even 9s. 9d. must be 
paid for delivery over the spring. Best steam coals are strong at 
10s, 6d. per ton f.o.b., and small 4s. 6d. to 5s. Foundry eoke is at 
16s. 6d. to 17s. per ton f.o.b., and furnace coke of medium quality 
realises 15s, 3d. per ton delivered on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been rather less doing in the Glasgow pig iron 
market this week- The demand for warrants has been slow, 
and prices have had a slightly easier tendency. 

Business has been done in Scotch warrants at 52s. 34d. and 
52s. 3d. cash, there being scarcely any inquiry for future delivery. 
Cleveland warrants have been done at 46s. 44d., 46s. 54d. cash, 
and 46s. 7d. to 46s. 74d. one month. Cumberland hematite 
warrants have sold in small quantity at 59s. 7d. to 59s. 14d. 
cash, there being practically no business for future delivery. 

The business in Scotch hematite pigs is well maintained, the 
steel works now taking large and steady supplies, and for this 
class of iron merchants quote 62s. per ton delivered at the West 
of Scotland steel works. 

There are 82 furnaces in blast in Scotland, compared with 81 at 
this time last year, and of the total 44 are making hematite, 
35 ordinary, and 3 basic iron. 

The prices of Scotch makers’ iron are steady on the whole, and in 
some cases 6d. per ton higher than last week. Govan is still scarce 
and not offered forsale by merchants. Quarter sells ex store, No. 1, 
55s.; No 3, 53s. 6d.; Carnbroe at Glasgow, No. 1, 56s. 6d.; No. 3, 
53s. 6d.; Clyde, No. 1, 66s. 6d ; No. 3, 56s ; Calder and Gart- 
sherrie, Nos. 1, 66s. 6d.; Nos. 3, 56s. 6d ; Summerlee, No. 1, 70s.; 
No. 3, 57s. 6d.; Langloan, No. 1, 70s. 6d ; No. 3, 59s 6d.; Coltness, 
No. 1, 71s.; No. 3, 59s.; Glengarnock at Ardrossan, No. 1, 66s.; 
. 3, 56s.; Eglinton at Ardrossan or Troon, No. 1, 56s. 6d.; 
No. ¢ Dalmellington at Ayr, No. 1, 578; No. 3, 54s.; 
Shotts at Leith, No. 1, 70s.; No. 3, 58s ; Carron at Grangemouth, 





The shipments of pig iron from Scottish ports in the past week 
are rather smaller than usual, amounting to only 3301 tons, com- 
pared with 5197 in the corresponding week of last year. The total 
shipments for the present year to date are 59,446 tons, being 
6922 tons more than in the corresponding period of 1901. The 
arrivals of Middlesbrough pigs at Grangemouth were 12,565 
tons, showing an increase compared with the corresponding week 
of 1585 tons. 

The consumption of imported hematite ore at the ironworks in 
the West of Scotland is large, and complaints are being made that 
importers are not receiving adequate railway facilities for the 
delivery of the ore. At Glasgow harbour particularly this diffi- 
culty has been severely felt within the Jast week or two. There 
have been far too few railway wagons available to take the ore 
away from the ship’s side, and serious delays have occurred both 
to shipping and in the delivery of the ore by the merchants. This 
difficulty seems to arise from a variety of causes, among which may 
be mentioned the practice of keeping wagons filled with both ore 
and coal at many of the ironworks until it is convenient to discharge 
them for the immediate use of theircontents. The traffic managers 
are being approached on the subject, and it is hoped that an early 
remedy for this trouble will be found. 

The finished iron and steel branches have fair employment. 
Locomotive builders have good orders on hand, and there is a 
large amount of structural work in process of execution. The 
foundries are kept well employed. There is severe competition in 
most departments of the trade, and makers find it difficult to 
obtain anything like full prices. 

There has been rather less doing in the coal trade this week. 
The shipments from Scottish ports show a decrease of about 17,000 
tons compared with those of the preceding week. They are, how- 
ever, about 20,000 tons better than in the corresponding week of 
last year. The shipping prices are steady, and so far there has 
not been much reason for a reduction. Now, however, that the 
demand for household coals at home is falling away owing to the 
finer weather, the supplies for other purposes are increasing, and 
it would not be surprising if coalmasters were obliged to make 
some concessions in price to their consumers, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

STEAM coals have slightly weakened in price since my last, and 
instead of being quoted at 14s. 6d. to 14s. 9d. for best, are now 
offered at 14s. 3d. to 14s. 6d., with other kinds proportionately 
lower. One reason for this is stated on Change to be the indifferent 
tonnage coming in. Very probably, if delayed steamers put in a 
strong appearance, there might be a revival towards the holiday 
season. After that it is likely an easier condition of things may 

revail. The output in most of the valleys trending on Cardiff has 
been great, and several important ruptures with men have, by 
judicious management, as at Aberaman, been brought to a peace- 
ful issue. 

In the local Press the fact of a Russian having been killed in a 
colliery accident has brought to public knowledge the various con- 
ditions and nationalities now working in our coal mines, The 
high wages offered have won recruits from every artisan class— 
painters, tailors, and shoemakers, Large numbers of Northern 
quarrymen are now settled down in colliery districts, and foreigners 


are by no means scarce. At the close of last week three vessels 
left Cardiff with 17,400 tons of coal, Port Said taking 4400 tons, 
Naples 4600, Marseilles 4750, and Genoa 5700 tons. In addition a 
fine cargo of 3400 tons patent fuel left for Vera Cruz. Newport 
sent one good cargo of 4800 tons of coal to Alexandria. There is 
a fair amount of business being done this week. Prices have not 
recovered. Alarmists who speculated on the possibilities of 
foreign coal coming to Wales will note that coalowners are shipping 
coal largely to Japan. 

In the Western district the conditions of things are serious. It 
was reported at the meeting of the Executive Council of the South 
Wales Federation on Monday in Cardiff that in that district there 
were 21 collieries at which the colliers had received notice terminat- 
ing contracts. 

In coal circles, Newport, this week, there was a good deal of 
comment about the rumour that the Powell Duffryn Company 
intend to divert to Barry its Newport shipments of coal, which 
amount to several hundred thousand tons perannum, This is good 
news for Barry, but unfortunate for Newport, if true. There is a 
great future for Monmouthshire coal development, large tracts 
being in store, and at one time it was confidently hoped that, the 
natural gradient being from coal field to Newport Dock, this meant 
work for that port. Railway enterprise has altered this. Barry 
has literally switched a great share of the Rhondda coal from 
Cardiff, and the new line threatens to annex a proportion, more or 
less large, of Monmouthshire coal for Barry. 

Coal prices mid-week at Cardiff, governed by a firm demand, 
were as follows :—Best steam coal, 14s. 3d. to 14s. 6d.; seconds, 
13s. 3d. to 14s.; drys, 12s, to13s.; best steam, smalls, 8s. to 8s. 3d.; 
seconds, 7s. 3d. to 7s. 6d.; inferior, 6s. 6d. to 7s.; best Monmouth- 
shire, 12s. 6d. to 12s. 9d.; seconds, 11s. 3d. to 11s. 6d.; best house 
coal, 16s.; seconds, 18s. 6d. to 14s, 6d.; No. 3 Rhondda, large, 
14s. 6d.; brush, 12s. to 12s. 6d.; small, 9s. 3d. to 9s.6d.; No. 2 
—— 10s. 9d. to 1ls.; through, 9s. to 9s, 6d.; small, 6s. to 
6s. 6d. 

Improved inquiry for best large Monmouthshire seconds easy. 
Patent fuel is at 12s. 9d. to 13s, 3d., better inquiry ; coke furnace, 
16s. 6d. to 17s. 6d.; foundry, 18s. 6d. to 19s. 6d.; special 23s., 
demand easy. Pitwood, 16s. 9d. to 17s. 3d. 

In the Swansea district there are steadier prices for anthracite, 
and steam coals are better than last week. Latest figures are :— 
Anthracite, best malting, 18s. to 19s.; seconds, 16s.; big vein, 13s. 
to 13s. 6d.; red vein, 12s. to 12s. 6d.; machine-made cobbles, 21s. 
to 22s.; machine-made nuts, 2?s.; machine-made rough peas, 12s.; 
machine-made fine peas, 1ls.; rubbly culm, 6s.; duff, 3s. Steam 
coals, 13s. 9d. to 14s.; seconds, 12s.; bunkers, 9s.; small, 7s. 
House coals, No. 3 Rhondda, 14s. 6d.; No. 2, lls, 6d. to 12s. 
Patent fuel, 13s. 3d. Coke unchanged. Pitwood, 16s. to 17s, 

In the Swansea district the chief subject of interest is the 
Duffryn steel and tin-plate notices, which will mature by the end 
of the month, and pending this the dispute is the subject of a 
good deal of discussion. Mr. Edwards, the proprietor, puts the 
matter very forcibly in a local contemporary. ‘The original 
cause of the trouble,” he said, ‘‘ was the suspension of the roller 
and baller in the steel bar mill, for what, in my opinion, was their 
recklessness in entering an ingot when too cold into the rolls, with 
the result that the arm of the fly-wheel was fractured ; and what 
I protest against is that an attempt should be made to compel me, 
as an employer, to submit to my machinery being injured through 
unpardonable recklessness, and that I must take no measures to 
protect myself.” 

Iam pleased in recording a departure in Irish business with 
Wales, a good industrial sign, the arrival of a cargo of pig iron 
from Belfast consigned to the Upper Forest and Worcester Works, 
Swansea, and of iron pyrites from Wicklow. Of late pig iron has 
come in freely from Barrow, Grimsby, Millom, and other quarters. 
The expectations of opening trade in South Africa are now being 
se quite a quantity of tin-plates and terne plates being 
shipped there ; a fair augury of what business men think of peace- 
ful issues to the war. What with improved American trade, 
Japanese, China, and now the South African, Swansea prospects 
are bright. Only two works are now idle, and these are on the eve, 
report states, of being re-started. 

Generally there is a fair amount of business being done in the 
iron and steel trades, and judging from bookings, steady business 
is certain for some time to come. Local railways put in steady 
requirements, and colonial business promises well, figures, even after 
the last advance, being sufficiently low to tempt. Buyers, it was 
remarked in Swansea last week, have been holding back, thinking 
easier quotations may prevail. On this head shrewd authorities 
say that this, on their part, isa blunder. The tendency to a wider 
development of the tin-plate trade is certain. This will ensure a 
greater demand for tin-plate bars, which must be met by home 
make, foreign supplies running short. Then, in tin-plate, heavy 
coated ternes for permanent buildings must come into strong 
demand, and the great tract of South Africa for rails will bring 
about a strong pressure on the capacities of our mills. Light rail- 
ways, electric traction railways, promise well; and all these matters 
must, in natural course, maintain demand and price. 

This week on ’Change, Swansea, the following prices were stated 
to be not only maintained, but in some cases exceeded :— 

Pig iron: Glasgow warrants, price better ; hematite and Scotch, 
Glasgow, 52s. 3d. to 52s. 4d. cash ; Middlesbrough, No. 3, 46s. 5d. 
to 46s. 54d.; hematite warrants, 59s. 6d.; 59s. 9d. for mixed 
numbers. Cumberland, according to brand ; Welsh bars, £6 5s. to 
£6 7s. 6d.; sheets, iron and steel, £8 5s. to £8 15s. at works; steel 
rail, heavy, £5 7s. 6d. to £510s.; light, £6 10s. to £7 10s.; sleepers, 
&c , according to section. Bessemer steel: Tin-plate bars, best, 
£5 2s. 6d. to £5 5s.; Siemens, £5 5s. to £5 7s. 6d, Tin-plates: 
Bessemer steel coke, 14s. to 14s, 3d.; Siemens coke finish, 14s. 3d. 
to 14s, 6d.; ternes per double box, 28 by 20 C., 26s., 27s., 28s., 
to 3l1s.; best charcoal, 15s. 6d. to 16s. 6d.; big sheets for galvanising, 
6ft. by 3ft. by 30 g., per ton f.o.t., £11 5s. to £11 15s.; finished 
black plate, £11 T5s. to £11 17s. 6d.; block tin, £115 10s. to 
£111 10s.: spelter, £17 15s.; lead, £11 15s.; Spanish is now quoted 
at only £11 11s. 3d.; copper Chili bars, £53 5s. to £53; iron ore 
prices, 14s. to 15s.; Newport and Cardiff prices are as follows :— 
Almeria, 14s. 6d.; best Rubio, 14s. 3d.; Tafna, 15s. to 15s. 6d. 

Last week tin make totalled 68,998 boxes; shipments, 77,335 
boxes ; present stock, 104,229 boxes. 

Briton Ferry is indicating a very satisfactory trade generally. 
At Llanelly a considerable degree of buoyancy prevails, 

Tn the Swansea district the steel-producing works were never so 
busy, and a record quarter is anticipated. This condition is 
shared by other industries. Engineering sheds are full of anima- 
tion, Kirby and Rees exceptionally so. 

Steel scrap is now coming in from Denmark. 

In the North Wales quarry districts Lord Penrhyn made the 
other day an interesting statement with regard to the slate working 
at his quarries. It now appears that the return of the men has 
been steadily going on; that good wages are being earned, and a 
more hopeful condition prevails. This the declining colliers’ wages 
in South Wales may be expected to strengthen. 

Important colliery developments are likely in the Midlands. I 
hear that virgin mineral land in North Warwickshire, to the extent 
of from 2000 to 2500 acres, has been acquired, and new shafts are 
to be forthwith sunk. Large outlay is arranged, and as this will be 
the nearest coalfield to London, prospects are good. Successful 
borings have been made on the Earl of Aylesford’s estate, and the 
Midland Railway contemplates a branch line. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
In most departments of the iron industry in this country an 





improving demand could be noticed during this week and the last 3 
makers have shown rather more firmness with regard to prices, an 


have, in a number of instances, been fairly successful jn thei 
endeavours to raise the official quotations, Crude iron js stil 
somewhat dull, very few forward orders having been placed but 
the malleable iron trade has been exhibiting more life, the down. 
ward tendency in quotations having almost entirely disappeared 
The bar and girder mills have had a fairly good time during thi, 
week and the last, inquiry having been much better than before, 
The German Girder Convention contemplates an advance of Mf 
to M. 10 p.t. for fresh contracts ; at present M. 105 to M.110 pt 
free Burbach, is being quoted, which is equal to M. 129° 
M. 125 p.t., free Upper Silesia. Also in plates an increas; 
briskness in demand could be felt, although the sales hitherto 
effected have been, in most instances, but small ; there is, however 

reason to expect a more lively business being done in plates during 
the early part of the summer. The sheet mills report themselyes 
in satisfactory employment, with ex oe brightening ; quota. 
tions move in an upward direction. he Gas Tube Convention 
has, according to the Cologne Gazette, raised the prices for gas 
pipes 1 per cent., which is about M. 10 p.t. 

There is still but a moderate business done on the German coq} 
market, engine fuel being partieulariy dull; house coal is jy 
tolerably good request, and has shown some stiffness in price 
which may, however, give place to depression very soon, if the cold 
weather that has prevailed for some weeks should cease. 

No improvement can be reported to have taken place in any 
branch of the Austro-Hungarian iron and steel trade ; fresh orders 
are very scarce, prices remaining on the whole unchanged, although 
they are rather inclined to go down than otherwise. The Hun. 
garian State Railways have at last given out the orders that had 
been most anxiously expected by the different locomotive and 
wagon shops ; Ganz receiving a contract worth nine million crowns, 
Raab five million, Weitzer five million, Schlick three million, and 
the Danubius two million crowns. All these contracts have to be 
effected within three years, deliveries beginning in the present 
year and ending in 1904, The prices secured are very moderate ; 
in fact, they hardly exceed the costs of production in many cases, 
but the shops had been almost without work for a long time, and 
so they were only too glad to get the above-mentioned contracts, 
which will at least prevent the shops from stopping altogether, 

Engine coal has been in slightly better request in Austria. 
Hungary last week, the chalk works and _ brick kilns buying pretty 
freely ; the business in house coal has, however, shown a marked 
decrease, in spite of the cold weather. The brown coal trade of 
Bohemia is in a poor condition generally. In January of present 
year deliveries in brown coal were smaller than in the five pre. 
ceding years, and the decrease against January last year amounts 
to 20 per cent. 

The demand for manufactured iron in Belgium has been steady 
all through last week, and a fair and comparatively satisfactory 
business was offering. Raw iron remains somewhat languid for the 
present, but the prospects of trade are generally considered more 
favourable than they were a short time ago. Inquiries for bars 
and girders have increased, and 120f. p.t. for export, and 132-50f, 
p.t. for inland consumption is considered the ruling price for the 
last-named article. One of the large Litge works is said to have 
secured in one week orders for over 5000 t. girders at the above 
price ; the Compagnie Aciéries d’Angleur has been fortunate in 
securing the orders for 4500 t. rails and fish-plates for the electric 
railways in London, and there is altogether a brisk employment 
noticeable at the various steel works and construction shops in the 
Litge district. In the Hainault orders are still coming in but 
slowly ; nevertheless the tendency is improving. 

A continued pretty active inquiry is reported for coal in 
Belgium ; house coal especially remains brisk of sale at firm quota- 
tions. 
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THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market keeps in a quiet state, and — unchanged, 
House coal unaltered, pe quiet for shipment. Exports for week 
ending 15th inst.:—Coal: Foreign, 53,689 tons; coastwise, 18,167 
tons. Imports for week ending 18th :—TIron ore, 4960 tons; 
manganese, 5500 tons; scrap, 310 tons; pitwood, 1829 loads ; pig 
iron, 2580 tons. 

Coal: Best steam, 12s, 6d. to 12s. 9d.; seconds, 11s. 6d.; house 
coal, best, 15s.; dock screenings, 8s.; colliery small, 7s. to 7s. 6d. 
Pig iron: Scotch warrants, 52s. 4d.; hematite warrants, 59s., f.o.b, 
Cumberland prompt; Middlesbrough, No. 3, 46s. 6d. Steel: 
Rails, heavy sections, £5 7s. 6d. to £5 10s.; light ditto, £6 10s. to 
£7 f.0.b. ; Bessemer steel ey bars,” £5 2s. 6d. to £5 5s.; 
Siemens steel tin-plate bars, £5 5s. to £5 7s. 6d., all delivered 
in the district, cash. Tin-plates: Bessemer steel coke, 14s. to 
14s. 3d.; Siemens, coke finish, 14s, 3d. to 14s. 6d. Pitwood: 
17s. to 17s. 3d., ex ship. London Exchange telegrams: Copper, 
£53; Straits tin, £115 15s. Freights steady. 








THe CANADIAN PactFic Rattway has been singularly free 
from accidents on its trans-continental line, when the character of 
the route and the speed is considered. That accidents will happen, 
despite the utmost care, is shown by a run off which happened to 
the through enger train between Medicine Hat and Swift 
Current on February 9th. The accident was caused by a breken 
rail, the break apparently occurring after a part of the train had 
passed the place, as only the rear cars left the track. Fortunately 
no one was killed. 


Roya InstitvTI0ON OF GREAT BriTain.—The following are the 
arrangements at present made for the Discourses to be delivered at 
the Friday evening meetings after Easter, of the Royal Institu- 
tion :—Friday, April 11th, Professor Dewar, M.A., L .D., D.Se., 
F.R.S., M.R.I., ‘‘ Problems of the Atmosphere ;” April 18th, 
the Right Hon. Sir John H. A. Macdonald, K.C.B., LL.D., 
F.R.S., M. Inst. E.E., “‘The Autocar ;” April 25th, James Mac- 
kenzie Davidson, M.B., C.M., M.R.I., ‘X-Rays and Localisa- 
tion ;” May 2nd, Professor A. E. Tutton, B.Sc., F.R.S., F.C.S., 
‘Experimental Researches on the Constitution of Crystals ; 
May 16th, Sir Robert Ball, M.A., LL.D., D.Sc., F.R.S., “ The 
Nebular Theory ;” June 6th, Sir Benjamin Baker, K.C.M.G., 
LL.D., D.Se., F.R.S., M. Inst. C.E., M.R.I., ‘‘The Nile Reservoir 
and Dams,” 

JoHN Hopxinson.—By the death of Mr. Alderman John Hop- 
kinson, Manchester has lost one of her most worthy citizens. The 
deceased was born in 1824, and at the age of fourteen was appren- 
ticed to the firm of Hughes and Wren, engineers, millwrights, 
at Newton, and in 1848 he became a partner in the firm, the title 
of which was changed to Wren, Bennett, and Hopkinson, after- 
wards Wren and Hopkinson. In 1881 Mr. Hopkinson retired, and 
devoted himself, with his son Mr. Charles L. Hopkinson, to practice 
as a consulting engineer. For over twenty years he was associated 
either as director or chairman with the Carnforth IronCompany. He 
was a Governor of Owens College, having been elected to that office 
by the Corporation of Manchester in 1879, and regularly re-elected. 
Fifteen years earlier his eldest son, John, had begun at Owens 
College that brilliant career of academical distinction which was to 
lead to the highest honours in the University of Cambridge. In 
1866 the second son, Alfred, winning an exhibition for mathematics, 
entered the college of which he was thirty-two years afterwards to 
become Principal. Four years later the third son, Charles, won the 
same exhibition, and four years later it fell once more to a fourth 
son, Edward, On the foundation of the Victoria University the 
four sons were admitted to degrees at the same time as Associates 
of the College. Five years later a fifth son, Albert, who had spent 
three’ years in the College, but had preferred to graduate in 





medicine in the University of. Cambridge, was also admitted as an 


Associate, 
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LAUNCHES AND TRIAL TRIPS. 





Ben CRUACHAN, steel screw steamer ; built by, 
Ropner and Son, Stockton-on-Tees ; to the order 
f, Mr. J. W. Morrison, Newcastle-on-Tyne ; 
dimensions, 336ft., 48ft., by 24ft. din.; to carry, 
4150 tons; engines, triple - expansion, 23hin., 
Yin. 64in., by 42in., pressure 160 Ib.;_ con- 
structed by, Blair and Co., Stockton-on-Tees ; 
launch, March 10th. 

Romany, steamship ; built by, Sir W. G. Arm- 
strong, Whitworth and Co., Limited; to the 
order of, Lane and Mé vandrew, of London ; 
dimensions, 363ft., 47ft., by 29ft. 5 to carry, 
stroleum in bulk; engines, triple-expansion, 
oin., 42in., 68in., by d5in., pressure 180 Ib. ; 
constructed by, the Wallsend Shpway and Engi- 
neering Company, Limited ; built to conform to 
the Suez Canal Company’s regulations ; launch, 
March 10th. 

Dek, steel screw steamer ; built by, Craig, 
Taylor and Co., Thornaby-on-Tees ; to the order 
of, the Royal Mail Steam Packet Company ; 

é 292ft., 38ft. 6in., by 22ft. 7in.; 


dimensions, : ; ant os 
engines, triple-expansion, 23in., 37in., 6lin., by 
42in., pressure 160 Ib.; constructed by, the 


North-Eastern Marine Engineering Company ; 
launch, March 11th. 

EcyeTIANa, steel screw steamer; built by, 
Furness, Withy and Co., Limited ; to the order 
of, the British Maritime Trust, Limited, London ; 
dimensions, 413ft. long, and measurement 
capacity 13,000 tons ; engines, triple-expansion, 
98in., 46in., 77in., by 48in., pressure 180 1b.; 
constructed by, Richardsons, Westgarth and Co., 
Limited ; equipped as a two-masted fore-and-aft 
steamer ; launch, March 12th. 

GRANTLEYHALL, single-deck steamer ; built by, 
Irvine’s Shipbuilding and Dry Docks Company ; 
to the order of, West Hartlepool Steam Naviga- 
tion Co., Limited ; dimensions, 360ft., 47ft. 9in., 
by 30ft. 2hin.; to carry, cargo; engines, triple- 
expansion, 25in., 40in., 67in., by 45in., pressure 
160 1b.; constructed by Richardsons, Westgarth 
and Co., Limited; mean speed of 12 knots; 
trial trip, March 13th. 

Laby MILDRED, single-deck steamer ; built by, 
Blyth Shipbuilding Company, Limited ; to the 
order of, Lombard Steamship Company, Limited, 
London; dimensions, 296ft., by 434ft. beam ; 
engines, triple-expansion, 22in., 36in., 59in., 
by 39in.; constructed by, North-Eastern Marine 
Engineering Company, Limited ; trial trip, March 
14th. 

SLOTERDYK, steamer of three-deck type ; built 
by, Furness, Withy and Co., Limited; to the 
order of, the Holland-Amerika Company, Limited, 
Rotterdam; dimensions, 413ft. long; to carry, 
cargo and cattle ; engines, triple-expansion, 28in., 
46in., 77in., by 48in., pressure 180 lb.; con- 
structed by, Richardsons, Westgarth and Co., 
Limited; capacity of 13,000 tons; speed of 
12-6 knots attained ; trial trip, March 14th. 

ATTIKI, steel cargo steamer; built by, R. 
Craggs and Sons, Middlesbrough ; to the order 
of, Mr. D. G. Maraitis ; dimensions, 340ft. Sin., 
46ft. beam, 24ft. 4in.; to carry, 3100 tons dead- 
weight; engines, triple-expansion, 24in., 38in., 
64in., by 42in., pressure 160 lb.; constructed 
by, Richardsons, Westgarth and Co., Limited ; 
launch, March 1dth. 








CATALOGUES. 





FalRBANKS COMPANY, 78-80, City-road, London 
—Price list of B and A, combination union elbow 
valves for steam heating apparatus, 

KincscoTe Bros, AND WILLIAMS, New Lane 
Works, Patricroft. — Illustrated catalogue of 
models of high-speed engines, boilers, lathes, and 
castings, 

Ecectric Lighting Boarps (British Manu- 
facturing Company), Limited, 7, Pall Mall, 
London.—Pamphlet showing the application of 
the E.L.B. system of lighting pete to public 
and private illuminations. 

NEWBOLD’s MACHINE Toot Company, London 
and Birmingham.—Price list C, supplementary to 
the 1901 catalogue. The contents include saws, 
lathes, punching and shearing machines, emery 
grinders, and milling machines. 

BULLARD MACHINE Toot CoMPANY, Bridgeport, 
U.S.A. Catalogue No.1: Vertical mills, heavy 
turret machines, and special lathes.—The sole 
agents for Great Britain, its Colonies, and depend- 
encies, are Ludw. Loewe and Co., Limited, 
Farringdon-road, London. 

LANCASTER AND TONGE, Limited, Pendleton, 
Manchester.—Catalogue of specialities made by 
this firm, and including steam traps, piston rings, 
valves, and packings, and the Lancaster steam 
dryer. The engravings are highly effective, and 
the “up-to-date” wrapper represents a slate. 

ELEcTRIC WELDING CoMPANy, Limited, Great 
George-streec, Westminster.—Illustrated cata- 
logue of electric welding machines and apparatus 
for welding, tempering, annealing, brazing, 
forging, and shaping metals by the Thomson 
process, The electric arc is not used in this 
process, 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


THE Fairbanks Company has found it necessary 
to remove its London offices and warehouse to 
larger premises at 783—80, City-road, E.C. 

THE Gas Light and Coke Company has en- 
trusted the demolition of its gasometers and 
plant at Lupus-street, Pimlico, and Lambeth- 
walk to George Cohen, Sons and Co., of 600, 
Commercial-road East, London. 

WE are informed that owing to H.M. Office of 
Works having 5 ere the premises at 36, Great 
George-street, Westminster, the Horsfall De- 
structor Company, Limited, has secured com- 
modious offices at 19, Old Queen-street, West- 
minster, 8.W, 


THE PATENT JOURNAL. 

Condensed from “The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 

*,* When inventions have been ‘‘ communicated ” the 


name and address of the communicating party are 
printed in italics. 





5th March, 1902. 


5503. Liqguip Fugt-BURNING Furnaces, L. C. 
London. 

5504. TorrpEpo for ScBMARINE Mings, F. Bauduin, 
London. 

5505, Evecrric Licutine for Trains, H. Leitner and 
R. N. Lucas, London. 

5506, HARDENING and TEMPERING 
London. 

5507. Uritrsina the Current of Rivers, A. W. Moore, 
London. 


Boyle, 


Iron, B. Debey, 


5508. DecoRATING TEXTILE PLANTs, P. P. Faure, 
London. 
5509. Oursipe Seats for Tramcars, E. Millard, 
London. 


5510, Watcn Prorector, J. W. Whicker, London. 

5511. RAILWAY SIGNALLING, J. P. O'Donnell and E. C. 
Irving, London. 

5512. ELrectric Capies, G. G. M. Hardingham.- 
(Felten und Guilleaume Carlswerk Actien-Gesellschaft, 
Germany.) 

5513. Racquets for PLAYING TABLE Tennis, O. F. West- 
rup, London. 

5514. Apparatus for TEACHING Music, L. 
Liverpool. 

5515. CLEANING CHAINS of VeLocipEpEs, F. J. Bostel, 
London. 

5516. ARCHITECTURAL ORNAMENTS, R. 
ton, Essex. 

5517. Feep Recu.ator for BorLers, J. 8S. V. Bickford, 
London. 

5518. Liguip STRAtERsS, J. Spiess, London. 

5519. ADVERTISING Device, W. Bray, London. 

5520. Firuinc Casks, A. F. Hewer and 8. Briggs, 
London. 

5521. Process for the TREATMENT of Skins, M. Lewin, 
London. 

5522, AppaRATUS for Raistno Liquip, VY. Schwaninger, 
London. 

5523, SteamM Motor ConpENseR, J. P. E. Liet and C. 
H. Claudel, London. 

5524. VoLaTILisaTion of Liquips, J. P. E. Liet and C. 

* H. Claudel, London. 

5525, TREATMENT of Resipve Ores, H. R. 
London. 

5526. Steam Enurnes, 8. W. Simpson and W. F. Crab- 
tree, London. 

6527. Means for Prayine Cricket, R. Maynard, jun., 
London. 

5528. Fo_tpinc Bepstgaps, M. Eckmann, London. 

529. Cameras, J. H. H. Duncan and F, Gowenlock, 
London. 

5530. MEASURING an ELEctrRIcITy Supp.y, C. H. Merz, 
London. 

5531. PRocEss 
London. 

5532. Fenprrs for VEHIcLEs, M. Spurr and G, Kriber, 
Loudon. 

5533. Time Recorper, E. 8. Canman and C. A. Mercier, 
London. 


Everett, 


Warwick, Ley- 








Beringer, 













for Makinc Briquettes, A. Roénay, 


6th March, 1902. 

5534. Lookinc Giass Movements, J. H. Cartland, 
Birmingham. 

5535, Evasti 
Oldham. 

5536. Meters, K. Anderson, Leeds. 

5 Taeve Tennis Bat, W. Dewhurst, Penwortham, 
Lancs. 

5538. Apparatus for ELECTRO-DEPOSITION of METALS, 
The Calico Printers’ Association, Limited, and W. 
Cotsworth, Manchester. 

5539. Kim Brakes for VeLocipepgEs, J. 
Coventry. 

5540. Macuines for Dressinc Stone, W. J. Frame, 
Glasgow. 

5541, OLgo-so.vo, J. N. Firth, Mansfield. 

5542, Bepstzaps, J. A. Crane, Birmingham. 

5543, WaIsTRAND ApsusTER, E. E. Evans, Inglewood, 
near Stroud. 

5544. Pickinc Up Pixa-Pona Bats, C. H. Stradling, 
Newbury. 

5545, Casement Stay and Winpow Fastener, F. W. 
Baker, Birmingham. 


Tires, J. Barker, Hollinwood, near 


Bosworth, 


5546. Lips of Retort Movrupieces, A. E. Hulbert, 
Oakengates, Shropshire. 

5547. SELF-TIPPING Macuing, E. Evans, West 
Bromwich. 

5548. CoIN-FREED GAME AppaRATus, M. Baker, 
London. 


5549. Snips, W. Cooke, Liverpool. 
5550, Ourpoor and TramcaR Srarts, C, C. Pulleyne, 
Leeds. 
5551. Cutter Heaps of Borine Bars, A. C. Maclean, 
Halifax. 
2. MECHANICAL Power, J. McConechy, Glasgow. 
; Gill, 









3. ‘*Movine ILLusiogRAPH” for Toys, W. 
Leeds. 
5554. MANUFACTURE of Racquets, T. J. I. Craig, Man- 
hester. 
5. Topacco Pipgs, W. Burns, Glasgow. 
5556. Bucket for Sips’ Purposes, H. G. Flood, 
Dublin. 
5557. Metuop of Frxine Ties in Grates, W. Hamilton, 








Glasgow. 

5558. STEAMSHIP PROPELLERS, W. J. Richardson, 
Glasgow. 

5559. CHEMICAL TREATMENT of LevciTe, J. O. O'Brien. 


(L. Palestini, Italy.) 

5560. ELecrric Tramcars, B. North, Bradford. 

5561. CycLe Brakes, J. W. Blundell and D. McCaig, 

Nottingham. 

5562. Drivinc MrcHanism for Cycies, C. Leclercq, 
Birmingham. 

5563. Raitway Coup.inas, F, Berrisch, Liverpool. 

5564. Rattway Coup.ines, F. Berrisch, Liverpool. 

5565. Lire Prorrcrors for Tramcars, E. D. Unitt, 
London. 

5566. MACHINE for PREPARING Toracco, L. Lindeléf, 
Glasgow. 

5567. Stprortinc Extension Lappers, A. 
London. 

5668. Bronzinc and Dusting Macaines, E. Bush, 
London. 

5569. MARKERS for TABLE Tennis, G. 
London. 

5570. TENNIS Nets, F. G. Apthorpe, London. 

5571. SkyLicHT CLosina Apparatus, B, A. Stimpson, 
London. 

5572. INCANDESCENT Lamps, H. C. Howells.—(G. Wash- 
ington, United States.) 

5573, Dominoks, F. Menke, London. 

5574. Securinc Stoppers in Borries, R. King, 
London. 

as FREE-WHEELS of Cycies, J. W. Cross, Birming- 

am. 

5576. Packina of MrraLiic Brepstgaps, G, Whitfield, 
Birmingham. 

5577. Propucine Livine Pictures, J. H. Corthésy, 
London. 

5578. Posts for TENNIS Nets, C. T. Wace and H. Hughes, 
London. 

5579. Printinc Macuines, Addressograph, Limited, 
and J. O. Clement, London. 

5580. PouttRy-roop Hoxtper, F. White, London. 

5581. Cotiar Stups, W. M. E. Reardon, London. 

5582. Carryinc Rir_es when Mountep, J. H. Patter- 


son, London. Aven 
R. J. Hitchings, 














Drew, 


B. Latham, 





Lond 





5583. DupricatiIna MACHINEs, 
mdon. 
5584. BLinD Corp Cup, R. Ashton, London. 








5585, ADJUSTABLE Stanp, W. Smith, Birmingham, 

3. Hat-pins, W. Runge, London. 

5587. Commutators, W. G. Wilson and Wilson and 
Pilcher, Limited, London. 

5588. Piston Rivas, W. G. Wilson and Wilson and 
Pilcher, Limited, London. 

5589. Hines, W. Defries and V. I. Feeny, London. 

Looms, J. Schraner-Noser, 






5590. Werr Forx for 
London. 

5591. Bat for Piayixc Pina-Pona, A. L. Hellyer, 
London. 

5592, SELF-REGISTERING TARGET, W. G. Williams and 
H. H. Edwards, London. 

5598. Hats, A. Delion, London. 

5594. SHear BiInpiInG MrcHANIsM, D. Roberts and J. 
Lowson, London. 

5595. Button Fasteners, J. Lucking.—(@. Pabst, Ger- 
many.) 

5596. Ick Sargs, A. J. Boult.—(F. £. Miiller, Germany.) 

5597. AMBULANCES, G. E. Destrez, London. 

5598. Tea, C. M. Bunker, London. 

5599. CooLers, J. Grouvelle and H. Arquembourg, 
London. 

5600. HorsesHors, J. Leder, London. 

5601. CrcarR Houiper, H. Drescher, London. 

5602. TALKING Macuinge, E. H. Heinke, London. 

5603. — Conpuctors, G. E. Heyl-Dia, Liver- 
pool, 

5604, TOUGHENING MANGANESE STEEL, R. A. Hadfield, 
London. 

5605. Compounp FLvip-pRessuRE TurRpines, H. F. 
Fullagar, London. 

5606. INTERNAL CompustTIon Enornes, P. L. Huskin- 
son, A. Bates, and J. C. Johnson, London. 

5607. VerticaL TupuLovus Borers, W. Norris and T. 
Coulthard and Co., Limited, London. 

5608. Spanners, M. F. Napier, London. 

5609, CoNnsTRUCTION of PuRsgs, F. Weintraad. 
traud and Co., Germany.) 

5610. D’Arsonvat Colt, A. C. Cosscr and W. U. Hilliar, 
London. 

5611. THERAPEUTIC TREATMENT Of SMALL AREAS such 
asin DentaL Work, A. C. Cossor and H. 8. Héhne, 
London. 

5612. Fotpinc Tasies, W. H. Sheppy, London. 

5613. BicycLe Stanp and LuGcGaGE CARRIER, H. Martin, 
London. 

5614, FootsaLL Boots, R. G. Hammersley and J. H 
Pochin, London. 

5615. Drivinc Apparatus for Motors, E. Hospitalier, 
London. 

5616. Unitinc the Leos of Woop Furniture, L. A. 
Cambier, London. 

5617. CARD - PUNCHING 
London. 

5618. WIRELESS TeLecrapuy, J. Cervera (Baviera), 
London, 

5619. Screw, H. Wells, London. 

5620. MANHOLE Doors, L. M. G. Delaunay-Be'leville, 
London. 











(Wein- 


Macuinges, O. Zerkowitz, 


7th March, 1902. 

5621. Faicrion Macuine, F. W. Bennett and F. J. 
Dawson, London. 

5622. Twine Poutsainc Macuines, W. G. Bywater and 
and T. B. Beanland, Leeds. 

5623. LIQUID-DISTRIBUTING APPARATUS, M. J. Adams, 
Leeds. 

5624. Sypuonic Apparatus, M. J. Adams, Leeds. 






Brick - MAKING Macuinery, J. C. Berry, 
Nottingham. 
5626. THeaTricaL Cieats, G. 8. and E. A. Hall, 


Birminghain. 

5627. Evastic SHart, F. W. Aston, Harborne, War- 
wickshire. 

5628, ACTINOMETER and ExposuRE Meter, G. W. Powell, 
Manchester. 

5629. WHEELED Tirpinc Roap VEHICLEs, J. H. Kelly, 
Glasgow. 

5630. Motor Cyciss, T. Postings, Manchester. 


5631. EXHIBITING ADVERTISEMENTS, G. Prescott, 
Liverpool. 

5632. Sprinc Botroms for Covcnss, J. Reavenall, 
Birmingham. 

5633. Macnines for Cuttinc TuistLes, J. Allan, 
Glasgow. 


5634. Pivas, W. Thomson, Glasgow. 


5635. Hors or WerEDING IMPLEMENTS, T. Hunter, 
Glasgow. 

5636. Back-REesT for OvutsipE Cars, R. A. Mahon, 
Dublin. 

5637. SaTuRATING Liguips with Gasgs, C. J. Charlier, 
Glasgow 


5638. MANcFACTURE of Dye-sturrFs, I. Levinstein, J. 
L. Rose, and Levinstein, Limited, Manchester. 

5639. APPLIANCE for HotpinG Mirrors, F. R. Baker, 
Birmingham. 

5640. Locks for Wrxpows, R. Steele, Dundee. 

5641. The Sexr-actinc Vent Tap, E. Bracewell, 
Burnley. 

5642. LiquID-MEASURING AppaRatTus, J. E, Latham, 
Wolverhampton. 

5643. Mgn’s Surrts, T. Clapham, Manchester. 

5644. SHootinc RancEs, J. S. Mason, Bolton. 

5645. Woop Biock FLoorine, J. Erlwein, London. 

5646. SroprER for Cans, R. Willis and T. J. Wood- 
house, London. 

5647. Sarety Ciutcues for Horsts, A. E. Carter, 
Brighton. 

5648, SELF-aACTING MuLEs, A. Lees and Co., Limited, 
and R. Taylor, jun., Manchester. 

5649. Drivinc Carpinc Enatnes, A. Lees and Co. 
Limited, and R. Taylor, Manchester. 

5650, CoLLAR STIFFENER, A. Nicholson and J. Hall, 
Manchester. 

5651. Guarps for ELecrric Wires, F. Smith, Man- 
chester. 

5652. Friction Ciutcues, T. H. Massey and L. Ash- 
worth, Manchester. 

5653. GRINDING WHEEL Ptates, W. Wallace, West 
Timperley, Cheshire. 

5654. Exrecrric Trottey Wirk Finver, T. Ccrser, 
Manchester. 

5655. ConNsTRUCTION of WHEELS, J. T. Chesterfield and 
M. Jewitt, Stockton-on-Tees. 

5656. Sarety Guarps for ELectric Tramcars, H. 8. 
Hunt, Stockton-on-Tees. 

5657, Fat Press, P. T. Smith, Sheffield. 

5658. Pickine Up TaBLe TENNIS Batts, J. B. Hole, 

1. 


5659. AUTOMATIC CaRBURETTER, E. A. Greathed and 
F. Rough, Hereford. 


5660. “Hamstrina Cup,” T. D. Curtis, Winslow, 
Bucks. 

5661, INcLINED ELEvAToRS, M. Blake and R. H. Smart, 
Greenock. . 

5662. Hrxoxs for Doors, D. Rtittingerand M. Ullmann, 
Halifax. 


5663. ELECTRICAL FusE-BoxeEs, L. M. Waterhouse and 
The Simplex Steel Conduit Company, Limited, 
Liverpool. 

5664. CLUTCH-DRIVING Gear, A. E. Hitchcock, J. Par- 
sons, C. E. Hare, and G. F. Sturgess, London. 

5665. MovuTHPIEce for Tonacco Piers, H. Hinrichs, 
London. 

5666. Hortpers for Caustic, A. Goldschmidt.— 
(Medicinisches Waarenhaus Actien Gesellschaft, Ger- 
many ) 

5667. Rartway Spikes, H. Rumpf, London. 

5668. INCANDESCENT Lamps, W. R. Laidlaw and G. H. 
Scholes, Manchester. 

5669. ADVERTISING, L. M. and A. Warburton, Sheffield. 

5670. CoNTROLLING Points of ELEcTRIC RaILways, 
T. B. Stewart, W. H. Turner, and R. E. Dixon, 
London. 

5671. TABLE TENNIS ExTENsION CLAMP, C. Eggleton, 


ndon. 

5672. Laprgs’ Dress Hopers, F. T. and H. Brookes, 
Birmingham. 

5673. Braces and Cuest ExpanpDErRs, M. Mitchener, 


London. 
5674. ApsJuSTABLE Support for Bicycites, W. Marks, 





London. 





5675. Frreproor Doors, C.W. Galliers and W. R. Webb 
London. 


mdon, 

5676. Press for Meta, E. F. Griffin and W. E. Higgs, 
London. 

5677. Metat Cans, E. F. Griffin and W. E. Higgs, 
London. 

5678. FiREWoop-sPLITTING Macuines, E. Cory and F, 
W. Reynolds, London. 

5679. Kerries, G. D. Joseph, London. 

5680. VENTILATORS, A. Reside, London. 

5681. Gun Breech MeEcHanism, C., 
London. 

5682. Cycie Support, A. E. Hall and H. de M. Well- 
borne, London. 


Holmstrim, 


5683. Guarp for Prorectinc SeEpiines, H. T. Weeks, 


London. 


5684. DIFFERENTIAL or COMPENSATING Grars, A. T. 


Brown, London. 


5685. Tupes for Pyreumatic Tires, F. J. Laws, 
London. 

5686. Rotary Enaing, J. M. Weiss, London. 

5687. Steam GENERATORS, O. D. Orvis, Londen. 

5688. Fastenincs for Sanpauts, &c., E. Sprey, 
London. 

5689. Rartway Ports and Swirtcues, J. P. Annett, 


London. 

5690. SasH Winpows, G. W. Holloway, London. 

5691. Dress Houper, L. R. de Carle, London. 

5692. YARN CHANGING MEcHANISM, C, A, Allison.—(The 

merican Knitting Machine Company, United States.) 

3. Lirtine Jack, C. A. Allison.—(A. Searls, United 

States.) 

5694. DRIVIN 

5695. Covers for 
London. 

5696. Raisinc ApsvustMENT for Boxess, A. W. Fisher, 
London. 

5607, STEAM GENERATORS and Furnaces, T. E. Caddy, 
London. 

5798. SHapinc Garments, H. V. Hooydonck, London, 

5709, HorsEsHogs, A. Burmeister, London. 

5700. Boor Fasteners, A. H. Andrews and E, T. 
Morrison, London. 

5701. CHANGE GrarR for Motors, J. A. Thiimling, 
London. 

5702. Brake ConTROLLER for Motors, J. A. Thiimling, 
London. 

5703. OPERATING 

London. 

5704. Scortnc Drums, Lever Bros., Limited, J. Meek, 
and R. M. Lister, Liverpool. 

5705. WoopEN WHEEL TiRE, A. Mein, London. 

5706. Rartway Cuairs, T., G., and A. Pringle, and W. 
J. Walker, London. 

5707. Apparatus for HeaTiInc BorLers, A. Brunn 
London. 

5708. AppaRATus for LEARNING Rowrne, A. F. John 
stone, London. 

5709. SaASH-PULLEY Frames, E. Schumacher, and J. F 
Pease and Co., Limited, London. 

5710. MANUFACTURE of ARTIFICIAL Stone, O. H. Ander 
son, London. 

5711. ELECTRICAL a. FF. 
London. 

5712. CrrLines, A. Vaissier and H. Graveline, London. 

5718. ELECTRO- MAGNETIC IGNITER, T. Bergmann, 
London. 

5714. Hoipine Device for Music, F. Schulte, Londen. 

5715. Evecrro.ytic CELts, P. A. Guye, London. 

5716. SEPARATING Fatry Matter, J. A. Dahigvist and 
C. L. Holm, London. 

5717. Crostnc Dovus.e-action Doors, F. W. Adams, 
London. 

5718. Mercury Carnopes, P. la Cour and J. J. Rink, 
London. 

5719. Cooker, T. Rouet, London. 

5720. Oi, Enotngs, W. 8. Simpson, London. 

5721. RatL-sorntT Connection for Raits, H. Koehler, 
London. 

5722. Borris Stopper, L. Caselberg, London. 

5723. Measurine Toot, J., H., and K. Rotherham, 









Cycies, W. N. Dumaresq, London. 
Pyevmatic Tires, C. Samson, 








Wispow Sasuers, A. J. Park, 


Drivine DEvicer, Jacob 


ndon. 
5724. Tire, F. Sully, London. 
5725. Disu, A. E. Moffitt, London. 
5726. Cycues, G. A. H. and A. E. 8. Higginsand C. Gee, 
London. 
5727. Apparatus for CHanornc Fiat SEnsttTtve Sur- 
FACES, J. W. Jeyes, F. J. Christmas, and A. L. Adams, 
mdon. 
5728. Mrrrors, T. M. Spensley, London. 
5729. Supports for CrcLes and VEHICLES, J. Hardy, 
London. 
5730. CoveRincs of Ovutsipe Seats, E. Jackson, 
mdon. 
5731. Winpow CLEANERS, A. Roberts, J. C. Smith, and 
F. Young, Lendon. 
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5732. OPEN-AIR EaG-CcARRYING Cask, C. A. Christianson, 
Edinburgh. 

5733. PREVENTING SwINGING in Lirtinc Wercuts, H. 
Shoosmith, Erith, Kent. 

5734. ApsusTING Lapigs’ Dressks, E. Jourdain, 
Cambridge. 

5735. ELecTrotytic INTERRUPTORS, H. W. C. Cox, 
London. 

5736. Toy, W. H. Havers, Norwich. 

5737. FINGER-RINGS and Brace.ets, A. Constantine, 
Birmingham. 

5738. Borris, T. Allen, Leicester. 

5739. Pickinc Up Gor Batts, H. R. Chesterton, 
Newcastle-on-Tyne. 

5740. Supports for Pictures, F. R. Baker, Birming- 
ham, 

5741. Bossrns, G. Williams, Birmingham. 

5742. Hoitpinc Pencits in Pockets, T. E. Smith, 
Keighley. 

5743. TROLLEYS, W. E. Layland and C. W. Dawson, 
Leeds. 

5744. Divipinc MecHaNisM for MILLING MacHINEs, 
T. F. Robinson, C. E. Smethurst, and W. M. Gilbert, 
Manchester. 

5745. Joints of Tramway and Roap Raltzs, F. Calvert, 
Huddersfield. 

5746. Woop-MouLDING Macuings, W. P. Theermann, 
Manchester. 

5747. WATER-SUPPLY APPARATUS, R. K. Hilland H. Weir 
Edinburgh. 

5748. Frre-aros, C. Bollé.—(H. Schlaegel, Germany.) 

5749. Lusricators, W. Adams and J. L. Grandison, 

Manchester. 

750. CENTRIFUGAL Macuings, J. Laidlaw, Glasgow. 

751. CLEANING TuBss, J. Schiiffer, Berlin. 

752. TUBE-DRAWING AppaRaTus, W. Sumner, Man- 

chester. 

5753. ELgvaTion Devices for Guns, A. A. Mauersberger, 
Berlin. 

5754. CompounD Frepine CakEs for CaTTiE, J. M’Kin- 
non, Dundee. 

5755. Game, F. G. Chrystal, Glasgow. 

5756. WasHine Tuss, C. Hooker, Keighley. 

5757. Brakes for Rattway VEHICLES, G. Morris, 
Keighley. 

5758. WEIGHING Apparatus, J. L. Biggart and W. and 
R. Hill, Glasgow. 

5759. ELtectric TramMcaR Brake, R. J. Plunkett, 
Bristol. 

5760. WORKING of MINERALS, G. Love, Quebec, Dur- 


5 
5 
5 


am. 

5761. Hotprast Connector, F, M. and H. C. Harvey, 
Penzance. 

5762. A New Musicat Game, H. J. S. Anderton, 
London. 

5763. Rounpapout, H. J. Toms and E. J. Nowell, 
London. 

5764. Suspension of Buicycigs, F. W. Gauntlett, 
London. 

5765. SuPPORTING TABLE TENNIS Nets, G. J. Orme, 
London. 

5766. Ourpoor Szats, J. Dodds, London. 

5767. Construction of Spirit Stoves, C. E. Billing, 
London, 


t~ 
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5768. KnireBpoarD with Kyire CLEANER, J. Munro, 
London. 

5769. ApyusTING RIFLE Sicuts, G. H. Burbidge, Brad- 
ford-on-Avon, Wiltshire. 

5770. ExcLosina Fronts to Linen Surrts, E. Cusel, 
London. 

5771. Pranororte Actions, T. Dunmo, W. Ellis, and 
Cc. Hill, London, 


5772. Reservoir ATTACHMENT for Pens, B. Siiss, 
London. 


5773. Lacina Boots, R. H. Southall and P. Y. Harrison, p 


London. 

5774. Boor Macuinery, G. H. and A. W. Faire, and W. 
Herbert, London. 

5775. Boxes, H. W. Chapman, London. 


5776. AgRatine Liguips, F. G. Hampsonand H. Swales, 


London. 

5777. Puzzix, R. J. C. Collins, London. 

5778. Apparatus for Launcuine Boats, J. W. Bedford, 
London. 

5779. Construction of CONTROLLER for ELEctRIC LiFts, 

F. Carey and J. Richmond and Cov., Limited, 

London. 

5780, CLeaninc Corton, F., A. 8., and L. Wild, jun., 
London. 

5781. Doors and Frames for Fireptaces, A. Smith, 
London. 

5782. Fasrics, E. T. Whitelow.—(Bartels, Dicrichs, and 
Co., Germany.) 


5783. Foo - siGNaLLING Apparatus, H. F. Clayton, 
London. 

5784. Opera Giassgs and Casgs, E. T. de Wogan, 
Lendon. 


5785. Apparatus for PREVENTION of FRavD in con- 
nection with CoIN-FREED MECHANISM, J. Anderson, 
London. 


5786. Execrric CcrReNT Retays, British Thomson- 
Houston Company, Limited.—(&. M. Hewlett, United 
States.) 

5787. VarnisH for Mertats, J. H. W. Stringfellow, 
London. | 

5788. Appiiancrs for Savina Lire, F. Miehe, | 
Berlin. 


5789. CrotnHEs Hook, F. Tomlyn and P. Wells, jun., | 4 


ndon. 
5790. Ranacr Frixper, E. M. Nelson, London. 
5791. Burners, W. P. Thompson.—{Lorenz and Co., 
Germany.) 
5792. Covpiines, E. Allen and Co., Limited, and G, 
Johnston, Liverpool. 
5793. Driving Gear for Macutnes, P. Ferrer, Liver- 


pool. 
5794. Process for PuRIFYING Paigcas, E. Guillaume, | 


Liverpool. 

5795. Stitcninc Boots, P. Randall and G. Davis, 
London. 

5796. MANUFACTURE White, 
London. 

5797. APPARATUS for WIRELESS TELEGRAPHY, Marconi’s 
Wireless Telegr ph Company, Limited, and A. Gray, 
London. 

5798. FLUID - PRESSURE EwNoines, A. F. 
Bradford 

5799. AppaRaTus for Extractinc Drvues, J. Barclay, 
London. 

5800. Mrans for Taxine the Wercut of SusPpENDED 
ARTICLES, E. E. Prestwich, L. N. Burt, and E. C. Lea, 
London. 

5801. CoMBINATION 
London. 

5802. Sarety Fose Appliance, Siemens Bros, and Co., 
Limited.—({Siemens and Halske Aktien-Gesellschast, 
Germany.) 

5808. ProTEcTING Pyevmatic Tires, B. H. Chameroy, 
London. 

5804. Wiretess Evectric Setrectinc Systems, L. H. 
Walter, London. 

5805. Means for CLeantna Kyives, C. Heywood, 
London. 

5806. Coat Hopper Gates, H. H. Lake.—{J. Campbell, 
United States.) 

5807. Tap for Tanks, W. W. Wakefordand W. R. Smith, 
London. 

5808. PHOTOGRAPHIC PRINTING FRAMES, A. van Hoorn, 
London. 

5809. Ho_pinc Music SHEEts on Stanps, H. A. Bates, 


of Sree., W. jun., 


Scott, 


Cratrs and Beps, F. East, 


London. ° 

5810. PaotocrapHic Cameras, L. C. H. Mensing, 
London. 

5811. Brakes for Bicyctes, F. B. Harper, Birming- 
ham. 

5812. Exvecrricat Switcaes, J. H. Woolliscroft, 
London. 


5813. TaBLe TENNIS Racquets, W. H. Duckworth and 
C. Huggins. London. 

5814. Sister Hooks, G. de Holden-Stone, London. 

5815. Drivinc Mecuanism for Cycvgs, F. W. Shearing, 
London. 

5816. Pessary, L. Knopf, Baden, Germany. 

5817. Gun-cARRIAGE, A. T. Dawson and G,. T. Buckham, 
London. 

5818. PREVENTING PULSATIONS in ALTERNATING CUR- 
RENT GENERATING Pant, W. E. Evans.—(Al/gemeine 
Blektricitdts-Gesellachast, Germany.) 

5819. Evectric Cranes, J. and C. Holt and J. W. 
Powell, Birmingham. 

5820. Lawes, F. J. Cleare and R. Rosevear, London. 

5821. Rotary Motors, W. Morton and F. Hall, 
London. 

5822. Wire Fences, J. W. Grocock, London. 

. Steam GENERATORS, R. Thomson, London. 

5824. APPLIANCE or Bortinc Water, J. F. Mayne, | 
London. 





10th March, 1902. 
5825. Pinc-Ponc Score Inpicators, T. Palmer, Burn- 


ey. | 
5826. PROPELLING VEHICLES, C. W. G. Higgs, and V. | 
D. de Wet, London. | 

. CycLte Rim-prake, W. A. Lloyd and F. Stensen, | 

Birmingham. 

5828. SucaR CCBE-MAKING Macuinery, A. J. Liver- 

sedge, London. 

5829. SEALING Punctrures in Pneumatic TIREs, a 
| 
| 
| 
| 
| 
| 
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Cook, Quinton, near Birmingham. 

5830. SELF-CLOSING HaNnDLE Sacks, P. D. Lawson, 
Inverness. 

5831. RecvLaTInG ELEectric Currents, R. C. Clinker, 
Rugby. 

5832. REGISTERING BLow-orF in Borters, G. Schofield, | 
Rochdale. 

5833. OuTSIDE Seats, W. M. Walsh, Liverpool. 

5834. Swine Rapiator for Heatine, J. Faulkner, 
Manchester. 

5835. MATERIAL for ASPHALTIC PaveMENTS, T. Ryan, | 
Buxton. 

5836. SpanNERS, J. Paterson, Glasgow. 

5837. CARDING ENGINES with Revorvine Fats, J. 
MeNeil, Manchester. 

5838. SELF-BINDING Reapers, R. and J. T. Teasdale, | 
Stockton-on-Tees. | 

5839, Umpretias and SunsHapes, E. T. de Wogan, 
Paris. 

5840. Ligutrnc Rartway CarriaGe Lamps, E. T. de 
Wogan, Paris. 

5841. SuHirtInc TRAMWAY 
Motherwell, N.B. 

5842. Sprrat Tacs for Boot Laces, F. T. Adams, 
Derby. 

5843. Suprort for Focusstne CioTrues and ScrREENS 
for PHotocrapHic Lenses, C. T. Bilbin and M. 
Yates, Oswestry. 

5844. Crips for Creepers, J. Guise and A. E. Terry, 
Redditch. 

5845. Grapnet, to be Fixep on Gvarp Wirgs, E. C. 
Wild, Preston. 

5846. Apparatus for Sticinc Ecas, C. R. Honiball, 


Ports, J. M. Wilson, 


Liverpool. | chester. 

5847. TREATING SewaGE, T. Melvin ard J. H. Muir, | 5939. Seats for Tramcars, F. J. Smedley, Man- 
Glasgow. | chester. 

5848. Woop-PLANING TooLs, Saws, &c., W. B. Garden, | 5940. Monotype Macuines, W. W. Bassham, Man- 
Glasgow. | chester. 

5849. Piston Packxine Rinos, A. Murray, Glasgow, 5941. Motors, C. B. Albree, Liverpool. 





| S911, 


| 5918. Feep-waTerR Fitters, R. Baird and J. Cochrane, 


| 5922. Gas Buryers, T. J. F. Ryland and F. W. Robin- 


| 5924. Winpow SasH Hanornas, T. W. and F. R. C. 





5929. SypHons, J. P. Jackson, Liverpool. 


5938. Crips for Boxes, W. H. A. Bosworth, Man- 


| 5850. Gear for CHANGING SPEED, J. O. Evans, Wolver- 


hampton. 

5851, ConrroLiine Suppty of Etecrricity, H. Cooney, 
Liverpool. 

5852, Routine Apparatus, E. Moller, Liverpool. 

5853. BRipGE MaRKER, W. B. Roggan, St. Heliers, 
Jersey. 

5854. Nicotine Carcuers, H. Feix, Gorlitz, Germany. 











». Clock, H. Wiley, Wolverhampton. 

$56, Hotprrs for Baus, J. C. B. Townsend, Folke- 
stone. 

5857. CiGaR and CiGARETTE Protector, A. Bernstein, 
London. 

5858. Hotprine Device for PortMantEaus, I. M. King, 
London. 

5859, Stoves for BuRNING HypRocARBON O11, B. Cars, 
London. 


5860. SreEt, W. Galbraith, Sheffield. 

5861. Nets for Gamgs, W. Mills and A. G. Joiner, Bir- 
mingham. 

5862. Rugostats, J. Lundie, London. 

5863. SautreR for PHoTroGcRapHic Purposgs, G. N. 
Stone, London. 





5804. Seir-cLosina Vatvg, J. Rigg and T. Meacock, 
Lendon. 

5865. Macutnes for CoLtour Printina, J. A. Horne, 
London. 

5866. ConstrucTinG Giass Partitions, J. G. Stidder, 
London. 

5867. VeLociprpes, G. Harrison.—(C. Glover, United 
States.) 

| 5868. Hypravtic Gas ‘Compressors, H. Howell, 


| London. 
5869, TRAVELLING Trunk for Lapigs, A. L. Jacob, 
London. 

| 5870. TREATMENT of VeLLcM, R. C, Wild, New Eltham, 

Kent. 

| 5871. Recorpine Sprep, A. J. Boult.—(B. Whitney, 

| United States.) 

5872. ATHLETIC Boor, J. Percival, London. 

873. Woop PRESERVING, J. L. Ferrel, London. 

5874. Apparatus for Drying LumBer, H. J. Morton, 

| London. 

5875. Movine Oxpsects ina Horizontat Position, N. 

| Ach, London. 

| 5876. PorTaRLE FILTERING APpaARaTvs, J. C. Cooper, 
London. 

5877. OrE Concentrators, A. C. Campbell, London. 

5878. CatcuLaTine Ruves, F. Neufeld, London. 

5879. Roastina Apparatus, W. T. Sugg, London. 

5880. Cut-orF for the SHoots of SEEps, A. G. Hopper, 
London. 

5881. Macurine for Fotpinc Boxes, J. E. Evans- 

| Jackson.—(VJ. S. W. Thompson, United States.) 

5882. Saw Guarps, A. G. Brown, London. 

5883. 
(P. Nordenselt and E. Ternstrom, France.) 

5884. PRopucING ENAMELLED PHorocrapus, H. Perrin, 
London. 

885. VAPORISING 

rerpool. 

386. Bits for Horskrs, A. I. Muntz, Liverpool. 

. Caustne Pictures to AppgaR, &c., K. Wirth, 
Liverpool. 

5888. MAGNETO-ELECTRIC 
Liverpool. 

5889. Rest for RUBBER-TIRED WHEELS, J. F. Lohse and 
W. Schulze, London. 















Hyprocarpons, T. A. Quilliam, 











Appiiance, L. S. Osman, 


5890. Cureck DeLivery Devices, J. S. Richardson, | 
London. 
5891. ELecTricaL WatrMkgTers, V. A. Arcioni, 
London. 


5892. GLovE Fastentnos, A. Raymond, London. 

| 5893. Incrgastnc Enarng Power, J. L. B. Templer, 

London. 

5894. VaLvE RecuLaTinc Apparatus, A. M. Milson, 
London. 

5895. Azo Dyesturrs, O. Imray.—{The Society of Chemi- 
cal Industry in Basle, Switzer'and.) 

5896. Stop-cock, C. D. Abel. —{ Deutach Steinzeugiraaren 
Fabrik fiir Cana'isation und Chemische Industrie, Ger- 
many.) 

5897. Evectric Crrovit INTERRUPTER, J. W. T. Cadett 
and E. 8. Shepherd, London. 

5898. ARTIFICIAL Stone, H. Schén and B. Krieger, 

mdon. 

5899. Brake MecuanisM, G. D. Galphin, F. H. Brown, 
and E. D. Scofield, London. 





5900. Latues, H. H. Lake.—(W. A. Doirns and H. W. | 


N. Cole, United States.) 

5901. CuimNey Tops, H. C. Nielsen, London. 

5902. Typewriter, L. Schlesinger, London. 

5903. Lirg-saviInG Device, R. S. Latimer, London. 

5904. Vatve Gear for Sream Motors, A. Bray, 
London. 

5905. ManuracturReE of Peat Fvugt, E. Springborn, 
London. 

5906. CORONATION LETTER SovveniR, W. A. Eldridge, 
Tunbridge Wells. 

5907. Wispina REVOLVING MaGnets, C. A. 
London. 

5908. SIGNATURE GATHERING MACHINE, C. A. Juengst, 
London. 

5909. Cow s, A. I. Joseph, London. 


Parsons, 


llth March, 1902. 


5910. Dry Seat for Venicies, R. Denison, Leeds. 

ComBINED PEnctt Ho.per, C. Lynch, West 
Hartlepool. 

5912. Bunsen Burner, W. M. Simpson, Hastings. 

5913. THERMO-ELECTRIC MATERIAL, H. Bremer, Bar- 
men, Germany. 

5914. PNgumaTIc Boxinc Giovg, R. Edmonson, St. 
Helens. 

5915. Biscurr Cutrers, R. E. Lee and J. E. Beckwith, 
London. 

5916. Boxstns, J. Smalley, Liverpool. 

5917. Loom Apparatos, R. C. and W. Livesey, Man- 
chester. 


Govan. 

5919. Foop Apparatus for Fow.s, J. Addyman, Brad- 
ford. 

5920. ConTROLLING Device for Gas, F. G. Bartlett, 
Bristol. 

5921. Dyernc Macuing, F. Milan, Huddersfield. 


son, London. 
5923. MacHINE for WasHina CLortues, F. Butterfield, 
Keighley. 


Rhodes, London. 
5925. JACKING Stand for Motor Cycues, W. A. McCurd, 
London. 





AXLE-TREE for GuN Liwpers, J. E. Bousfield.— | 


5942. Seats for Tramway Cars, W. F. W. Ellis, 


Manchester. 
5943. CULINARY UTENSILS, P. W. Nelson and C. Staberg, 
Glasgow. 


5044, TeLearapu Systems, W. L. Wise.—(J. H. Peirce, 
United States.) 

5045. Eyevets, J. S. Walley, Whitchurch, Salop. 

5946, ReaisteRInc CasH Boxgs or Tiuts, O. Bathen, 
London. 

5947, Motor, L. A. Lang, London. 

5948. Cups for CycLe Sappies, A. Brampton, Bir- 
mingham. 

ae. UTLERY, W. A. Colley and A. V, Stacey, Shef- 
field, 

5950. GrinDING and CrusHine Macutngs, W. Shepard, 
Sheffield. 

5951. Seats, W. Heard, London. 

5952. ELectric Lamps, W. P. Thompson.—(&. Sander, 
Germany.) 

5953. HeaTinc and Cookine Apparatus, M. L. Krimer, 





London. 

5954. Carpipge of Catcium Cartringss, T. H. Lewis, 
Glasgow. 

5955. MARKERS for TABLE TENNIS, M. J. Alexander, 


ondon. 

5956. CoRONATION Betis, E. Detmold and R. Cross, 
London. 

5957. Leapers for Type-composinc Macutnes, A. J. 

Boult —(Lanston Monolype Machine Company, United 

States.) 

. Writinc Surracgs, K. F. Schneider, London. 

. Saips’ Network, J. 8. Maryon, South Hanning- 
field, Essex. 

5960. Fusrk Box, W. C. Hunniball and G. Carr, Charlton, 
Kent. 

5961. CLutcH for Stirrup Irons, F. 
London. 

5962. Gear for 
London. 

5968. CycLe Pepats and Tor-cLIPs, 
Birmingham. 

5964. Hanp BRAKE and Free WHEEL, R. W. Smith, 

Birmingham. 

595. PermMANENT Ways, H. E. Prescott, London. 

5966. VEHICLE Sprineos, G. Paley, London. 

5967. Draw-BaR AppLiances, W. R. Renshaw, Stoke- 
on-Trent. 

5968, Water Basty Scpport, J. C. McElroy, Kingston- 
on-Thames. 
5969, SECURING Rolfe, 

Londen 

5970. InpicaTiInGc Power, H. H. Lake. 
United States.) 

5971. ADsusTING Music Rotts in Musica INsTrv- 
ments, H H. Lake.—(The .Folian Company, United 
Statea.) 

5972. SOUND - 
London. 

5973. MopiryinG the Action of Strikers in KeyBoarD 

| Instruments, H. H. Lake.—(The .Eolian Company, 

| United States.) 

| 5974. APPLICATION of 

| R 

} 

| 

| 
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J. Dignasse, 
Lirts, M. T. Medway, 


R. W. 


ELECTRIC 


Smith, 








the Tops of Tasies, E. 


(E. H. Gowing, 





EXCHANGING Devicr, E. Danneels, 


CELLULOID to ADVERTISING 


Devices, P. . Laborde and A. Lorifer, 
London. 

| 5975. Bep Motions of Macuines, E. T. Cleathero, 
London. 

5976. Scares, H. H. Lake.—(The Folian Company, 


United States.) 

077. OpERATING SigNats, H. H. Lake.—(Standard 
Signal Company, United States.) 

5978. RecTirigRs for ALTERNATING CURRENTS, A. Nodon, 
London. 

5979. Locks, V. L. Thevenin, London. 
80. Ver. Fastener, A. Bippart, York. 












81. Rart-nonps for Rattways, G. B. Blanchard, 
London. 

5982. Exvectric TeLeGrapH Systems, H. 8!.oemaker, 
London. 











SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Official Gazette, 





683,374. Precmatic Hammer, J. Béché, Hiickeswagen, 
Germ tny.—Filed June 13th, 1901. 

Claim.—(Q1) In pneumatic hammers, consisting of a 
cylinder with two pistons, one of which is moved 
upward and downward by the vacuum and air-pressure 
arising by the movement of the other piston, the 
arrangement of a channel within the cylinder-wall, 
the upper opening of which channel is situated 
directly above the spot at which the operating piston 
stands in its lowest position, the other end of which is 
connected with the space between the two pistons, 
substantially as set forth. (2) In pneumatic hammers, 
the combination with a cylinder, two pistons situated 
within the same, a channel provided within the 
cylinder-wall, said channel being adapted to connect 
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5926. BOTTLE-STOPPERING Device, J. Macarthur, jun., 


Glasgow. 
5927. Stain Rop Eygs, W. W. Thomas, Moseley, near 
Birmingham. 


5928. MeTAL Botr.es for WITHSTANDING PRESSURE, J. 
C. Staples, Birmingham. 


5930. Weavine Looms, I. and F. Sowden and J. W. 
Wright, Bradford. 

5931. Tape Wess for VENETIAN BLINDs, T. French, 
Manchester. 

5932. SLIPPER BRAKE for Cars, H. Foley, Newcastle- 
on-Tyne. 

5933. FUNNEL for ConpuctinG Liquips, J. Reynolds, 
Plymouth. 

5934, Evectric Batrery, H. Waterson, Birmingham. 

5935, CoasTER Brakes, C Glover, Glasgow. 

5936. MANUFACTURE of CycLe Lamps, H. V. D. Hands 
and A. E. Jones, Birmingham. 

5937. Pneumatic Tires for Cycies, T. Clemmons 
Birmingham. 





the space between the two pistons with the atmos- 
phere in the moment, in which the upper operating 
piston stands on its lowest point, an annular pro- 
jection provided’ on the lower surface of the upper 
operating piston, an annular groove corresponding to 
this projection in the lower hammer piston, a cock 
connecting the cylinder with the atmosphere and 
situated a short distance above the cylinder-bottom, 
of a valve situated directly above the cylinder-bottum, 
said valve being adapted to allow the atmosphere to 
enter but not to leave the space below the piston, 
substantially as described. 


683,400. Supmarine Boat, J. P. Holland, Newark, 
N.J.—Filed April 26th, 1900. 
Claim.—(1) The combination with a submarine boat 
provided with an expulsion tube, of a tank or 
receptacle connected with said tube, and capable of 
holding a volume of: water sufficient to completely fill 
the expulsion tube when the latter contains a torpedo. 
(2) The combination with a submarine boat provided 
with an expulsion tube, of two tanks adjacent to said 
tube, whose combined capacities equal that of the 
tube, one or more spare torpedoes, a compensation 
tank adjacent to each spare torpedo, a source of com- 


water which fills the expulsion tubo afte 
the two adjacent tauks, and from one of thomns,*® 








compensation tank when the corresponding torpedo { 
being le . 
683,406. Discorpat Enaine, F. W. Jaeger, New York 
N.Y.—Filed February 7th, 1901. ” 
Claim.—(1) In an apparatus of the character speci. 
fied, the combination of a casing, a shaft extending 
through said casing and rotatably mounted, a piston 
pivotally connected to oscillate about an axis at an 
angle to the shaft, and abutments on the sides of said 
piston engaged thereby; the adjacent or contacting 
surfaces of the piston and abutments being formed to 
run together and relatively forming by means of pro- 
jecting constituent noses a plurality of pockets on the 
sides of the piston gradually increasing and decreas. 
ing in volume on the same side of the piston during 
the cycle. (2) In an apparatus of the character Speci- 
fied, the combination of a casing, a shaft extending 


683,406 





through said casing and rotatably mounted, a discoi- 
dal piston having an arched periphery engaging with 
a corresponding internal arched surface of the casing, 
and pivotally connected to oscillate about an axis at 
an angle to the shaft, and abutments on the sides of 
said piston engaged thereby ; the adjacent or contact. 
ing surfaces of the piston and abutments being formed 
to run together and relatively forming by means of 
projecting constituent noses a plurality of pockets on 
the sides of the piston gradually increasing and 
decreasing in volume on the same side of the piston 
during the cycle. 

683,554. APPARATUS FOR TRUING UP WHEELS OF TRAM 
oR Like Cars, J. F. Cuttler, St. Helens, and H. 8, 
King, South Molton, Eagland.—Filed March 3iat, 
1900. 

Claim.—Apparatus for truing up the wheels of tram- 

cars by means of grooved emery blocks R, movable in 





longitudinal and transverse directions, the car wheels 
being supported, guided, and rotated upon grooved 
pulleys E, F, without removing the wheels and axles 
rom the car truck. 


683,649. Excavator, @. 
Filed June 19th, 1901. 
Claim.—(1) In an excavator, a dipper provided with 
a body portion and a nosepiece, in combination with a 
separate protecting sheet or shicld forming an exten- 
sion of the body and covering the outer portion of the 
nosepiece, substantially as described. (2) In an ex- 
cavator, a dipper provided with a sheet metal bedy 
portion having an external bottom band at the front 
and at the top, projecting teeth extending downward 


W. King, Marion, Oh 
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toward the bottom of the dipper on the inside, and 
protecting bars having a width equal to the teeth and 
a thickness equal to the bottom band and extending 
along the front of the dipper from the projecting por- 
tion of the teeth downward to the bottom band, and 
rivets securing both teeth and protecting bars or strips 
to the body of the dipper, substantially as described. 

683,658. Steam Locomotive, S. Otis, Chicago, 11/. 

Filed March 21st, 1901. 

Claim.—In a locomotive, the combination of the 
boiler and its smoke-box at the front end, cylinders 
and valves therefor having their top surfaces on a 








lower level than thé bottom ‘of said boiler, the said 
smoke-box completely surrounding said cylinders and 
valves,: whereby. the a of combustion are con 
ducted downwardly around said cylinders and valves 











pressed air, and valved pipes for transferring the 





substantially as described. 
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MUNICIPAL TRADING METHODS. 





TuosE who want to read a sordid chapter in the history 
of municipal trading should make a study of the recent 
case of the Finchley Electric Lighting Company v. the 
Finchley Urban District Council, in which judgment was 
delivered by Mr. Justice Farwell on March 18th. The 
action, which was brought by the company to restrain 
the Council from cutting down certain electric mains 
across a highway within the defendants’ district, came 
about in the following way:—In the year 1899 the 
Finchley Urban District Council obtained a Provisional 
Order for the supply of electricity for lighting purposes 
within their district. This order has never been put in 
force, with the result that the inhabitants of Finchley 
were, until recently, plunged in total darkness so far as 
electric light is concerned. The excuse put forward by 
the Council to explain their delay is that they were 
unable to find a suitable site for a generating station. 
Seeing that there was an opportunity of meeting the 
public need, certain enterprising individuals started a 
company under the name of the Finchley Electric Light- 
ing Company, having as one of the objects of its 
formation the supply of electricity at Finchley and else- 
where. It was proposed to carry out the objects of the 
company privately, that is to say, without obtaining a 
Provisional Order or special Act. Indeed, the opposition 
of the District Council would have rendered an application 
for a Provisional Order fruitless. In order to lay mains 
for the purpose of supplying consumers, the company 
from time to time applied to the District Council for Jeave 
to take up certain streets. Permission being always 
refused, the company were driven to take French-leave 
for this purpose, with the result that in April, 1901, an 
action was commenced in the Chancery Division, at the 
instance of the District Council, for an injunction to 
restrain interference with the surface of the streets. This 
action was subsequently compromised, the company 
undertaking not to attempt to interfere with the streets 
unless permission were granted. So matters remained 
until September, 1901, when the company, being under 
agreement to connect their mains with the house of acus- 
tomer at No. 7, Henson-lane, Finchley, carried their main 
across the Regent's Park-road, at a height of 34ft. above the 
ground. The cable supporting the main was suspended 
from posts erected on the land of certain persons whose 
property adjoined the highway in question. Seeing that 
their contemplated monopoly of electricity supply 
in the district was once more in danger, the Council 
ordered their surveyor to have the main in question cut, 
and threatened to cut any other mains which might be 
erected in a similar way. The company immediately 
applied to the vacation judge-for, and obtained, an 
interim injunction to restrain such interference with 
their property. Last week the case came before Mr. 
Justice Farwell, when the plaintiffs endeavoured to have 
the injunction made perpetual. The defendants resisted 
the claim on the ground that they were the owners in fee- 
simple of the soil of the highway, and that, as such 
owners, they were entitled to remove anything in the 
nature of an obstacle which might be suspended over or 
placed upon their land. In the course of the hearing 
they made no endeavour to conceal the fact that their 
reason for acting as they had done was to prevent the 
company as far as possible from obtaining a foothold 
umong the consumers in their district. The learned 
judge, after carefully considering the documents and 
statutes—some of which dated back to 1828—upon which 
the Council based their title to the fee-simple, held that 
the title had been made out, and that the Council were 
entitled to cut the wires if placed above the highway. 
The result of the case is that the Council can seriously 
impede the business of the company by preventing the 
extension of mains under, over, or across the highway in 
question ; and if the Council sueceed in proving a title in 
fee-simple to the other streets in Finchley it would seem 
that the company may as well put up its shutters. 

It is true that to place a wire across a man’s land ata 
height of 34ft. is to commit a trespass; it is also a tres- 
pass to cross a field in a balloon, for the rights of the 
freeholder extend acalo usque ad inferos. But we cannot 
admire the methods of a municipal body which seeks to 
carry the enforcement of strict rights to such an 
extremity. With its Provisional Order safe in a pigeon 
hole, and the inhabitants of Finchley “crying for light,” 
it appears to stop at nothing which may tend to the 
effacement of a probable competitor. Small wonder that 
municipal trading has many detractors, when cases of 
this kind are taken to the law courts. 

Although we have every confidence in Mr. Justice 
Farwell’s decision that the principle of this particular 
highway was vested in the local authority, we fail to see 
why any local authority should be given any greater 
interest in the highway than that which is necessary to 
enable it to protect the interests of liege subjects 
passing to and fro along it. In certain other parts of the 
metropolis highway authorities have no such privileges. 
Thus in the case of the Wandsworth Board of Works v. 
United Telephone Company,* it was held that the 
Metropolis Management Act of 1855 does not confer upon 
a vestry or a board of works such a property in the streets 
ituate within its district as to entitle it to obtain 
an injunction to restrain the suspension of a telephone 
wire across the street. In that case, as in the 
Finchley case, the wires in question were placed 
far out of reach of the traffic. As a general rule, 
the soil of the highway is vested in adjoining owners 
who are entitled to work any mines which there may be 
under the street. Similarly they can stretch wires across, 
provided they do not interfere with -the traffic. Unfortu- 
nately for the Finchley company, the landowners on 
either side of the Regent's Park-road were not in a posi- 
tion to convey any right of suspending cables. If they 
had been, difficulties with the local authority might never 
have arisen, 





* (1884) 13 Q.B.D., 904. 





In considering the Electric Lighting Acts, one is accus- 
tomed to find anomalies, but that portion of electric 
lighting law which relates to overhead wires is in a 
deplorable state of confusion. Within the County of 
London no overhead wires can be suspended across a 
highway except with the permission of the local authority. 
This comes about by reason of the London Overhead 
Wires Act of 1891. Outside the County of London, the 
question whether overhead wires may or may not be 
suspended in this way depends upon whether they are 
erected under Provisional Order or not. If undertakers 
are acting under a Provisional Order ora special Act they 
are not at liberty to stretch wires across any highway 
except with the consent of the local authority. If, how- 
ever, they establish a private system, similar to that 
which the Finchley company has been trying to 
establish, they owe no allegiance to the local authority. 
Hence, unless the local authorities, as owners of the high- 
way, make out a title as good as that which the Finchley 
Urban District Council have to the soil of the Regent's 
Park-road, the company can suspend cables without inter- 
ference, provided the Board of Trade regulations are com- 
plied with. It is strange that after obtaining statutory 
powers a company should be under greater disabilities 
than before. 

We are glad to find that this unlimited power of 
interference which local authorities may exercise in rela- 
tion to the supply of electricity for lighting purposes has 
been somewhat curtailed in the Electric Power Bills 
which have recently been passed. Thus the County of 
Durham Power Distribution Bill, 1900, contains the 
following clause :-— 

“The consent of the local authority (being a Rural 
District Council) to the placing of electric lines above 
ground, under Sec. 14 of the Electric Lighting Act, 1882, 
and paragraph (6) of Sec. 10 of the Schedule to the 
Electric Lighting (Clauses) Act, 1899, shall not be 
unreasonably withheld, and if any question arises 
whether that consent is unreasonably withheld or not, 
that question shall be decided by the Board of Trade.” 

Owing to the conduct of both parties, Mr. Justice 
Farwell made no order as to costs. Seeing that asa 
general rule any local authority which is successful in 
litigation is awarded costs “as between solicitor and 
client,” the conduct of the Finchley Urban District 
Council does not seem to have commended itself to Mr. 
Justice Farwell. 








EXPLOSIVE GAS MIXTURES. 





Ar last year’s meeting of the German Society of Gas 
and Water Engineers, Prof. Dr. H. Bunte read an import- 
ant paper bearing the above title, which contains much 
useful information regarding the theoretical data involved 
in the construction of atmospheric gas burners and of gas 
engines. According to its chemical composition, every 
variety of industria! gas requires a certain volume of 
oxygen to effect its perfect combustion, and this mixture 
Dr. Bunte calls “detonating gas’—Kmnallgas; but 
inasmuch as combustion, or explosion, usually takes 
place in air, there is another mixture, i.c., that of the gas 
under consideration with the quantity of air necessary to 
produce complete combustion, which has more frequently 
to be dealt with, and which may be termed “ air-detonat- 
ing gas.” In such a mixture, either with air or oxygen, 
combustion, started at any one point, proceeds with great 
rapidity throughout the whole mass, the speed varying 
with different gases, but always being so high as to merit 
the name of an explosion, unless the mixture is stored in 
tubes of small diameter. But with every description of 
combustible gas not only does such an explosion occur 
when the entire product has the precise composition of 
the corresponding detonating gas, it also occurs within 
certain limits in the presence of an excess or of a defi- 
ciency of air—oxygen. Thus, with every gas there is a 
lower and an upper limit of explosibility in presence of 
air, between which the mixture is more or less violently 
explosive, and below or above which the mixture either 
burns quietly or is incombustible. Table I. gives these 
limits and the range of explosibility in the case of twelve 
gases and vapours used for industrial purposes, the figures 
in the second and third columns being the percentage by 
volume of the gas mentioned in the complete gaseous 
mixture as made with air. 


TABLE I, 





Percentage of | 














combustible gas in Ratio of gas to air. Range 
Description of mixture. of 
gas. oe = Sa ——— explosi- 
Lower | Upper Lower | Upper bility. 
limit. | limit. limit. limit. 
Carbon monoxide 16-5 | 74-95 | 1: 5-06] 1: 0-33 8-4 
Hydrogen... .... 9-45 | 66-4 1: 9-58} 1: 0-50 0 
Water gas... ... 12-4 | 66-75 | 1: 7-06] 1: 0-49 3 
Acetylene ... 3°35 | 52-3 1:28-8 1: 0-91 9-0 
Coal gas 7-9 | 19-1 1:11-6 1: 4-23 “2 
Ethylene 4-1 | 14-6 | 1:23-4 | 1: 5-84 5 
Alcohol 3-95 13-65 1:24-¢ 1: 6-32 9-7 
Methane 6-1 | 12-8 1:15 1: 6-81 7 
Ether ... 2:75 | 7-7 1:35- 1:11-98 | 0 
Benzene 2-65; 6-5 1:36- 1:14-38 | 9 
Pentane ... ...| 2-4 4.9 1:40- 1:19-4 | 5 
Petroleum spirit 2-4 4-9 1:40-6 1:19-4 | 2-5 











Remembering that “air-detonating gas” is a mixture | 


of a combustible gas with the exact quantity of atmo- 
spheric air neecled to burn it completely, Table II. shows 
the percentage by volume of each combustible gas and 
of air in the air-detonating gas; also the proportion of 


air-detonating gas present in 100 parts of each gaseous | 


mixture at the lower and upper limits of explosibility as 
quoted in Table I. 

All these deferminations were obtained from experi- 
ments carried out in a gas burette 19 mm. in diameter, 
and with gases saturated with water vapour. The limits 


are affected by the temperature and the pressure at 
which the gas stands, and also by the method of firing it. 
The explosion can only begin when a certain temperature 
is reached—a temperature which depends principally 
upon the gas itself, but which is somewhat influenced by 
external circumstances. At a high pressure carbon 
monoxide is easier to explode, for it will do so when 
diluted with a larger proportion of air; and similarly, by 
elevating the temperature to 600 deg. C., the lower limit 
of explosibility of carbon monoxide may be reduced from 
16°5 per cent. to 7°4 per cent. 
TABLE II. 




















Volumes of theo- 

Percentage of — |Ratio of gas) retical detonating 
in the toairin (gas in 100 parts of 

Description of gas. | air-detonating gas. air- explosive mixture. 
detonating |—_————-—__ 

————_—_—————_ gas. | Lower | Upper 

Gas. Air. | limit. | limit. 

Carbon monoxide. 29-6 70-4 1: 2-4 | 24-75 | 15-78 
Hydrogen ... ...| 29-6 70-4 1: 2-4 14-17 | 21-16 
Water gas ..._ ...| 29-6 70-4 1: 2-4 | 18-80 | 20-94 
Acetylene ... ... 7-7 92-3 1:11-98 11-72 14-08 
Coal gas... ...| 14-9 85-1 1: 5-7 | 17-40| 31-15 
Ethylene... ... 6-5 93-5 1:14-38 | 16-40 | 23-91 
yo 6-5 93-5 1:14-38 15-00 | 24-17 
Methane ... .... 9-5 | 90-5 | 1: 9-63| 18-30| 27-47 
Ether . ee 3-4 96-6 1:28-41 | 19-25 | 22-61 
Benzene aot sae 2-7 | 97-3 1:36-0 | 19-87 | 22-25 
Pentane 2-6 97-4 1:37-46 | 21-60 | 22-47 


The capacity for explosion exhibited by these gaseous 
mixtures is greatly diminished by the presence of any 
indifferent gas, the effect produced being chiefly at the 
upper end of the scale. For instance, the upper limit 
with carbon monoxide and air is 75 per cent. If 3 per 
cent. of the oxygen in the gaseous mixture is replaced 
by an equal volume of carbon dioxide, the upper limit 
falls to 60 per cent.; 6 per cent. lowers it to about 45 
per cent.; until at 10°5 per cent. of carbon dioxide the 
upper and lower limits coincide at the point of 20 per 
cent. of carbon monoxide in the total mixture, and the 
whole is no longer combustible. With ordinary coal gas 
the same rule applies as with carbon monoxide; but 
the narrowing of the explosive limits is not so con- 
spicuous, since the upper limit of coal gas is so much 
lower than that of carbon monoxide. Still, 7°5 per 
cent. of carbon dioxide is sufficient to render the mix- 
ture of coal gas and air inexplosive. Since the waste 
gases from a coal-fired furnace contain from 8 to 14 per 
cent. of carbon dioxide, and those from a gas-fired 
furnace contain 16 to 19 per cent. of carbon dioxide, 
these waste gases are most useful in sweeping out the 
air retained in any new system of coal or fuel gas mains 
befoie the gas is admitted; and by this simple process 
all danger of applying a light to a highly explosive pro- 
duct when a fresh gas lighting or firing installation 
is being started may be wholly avoided. The method 
was adopted with success at the new gasworks at 
Vienna. 

One of the most important points in connection with 
these explosive mixtures is the speed at which the explo- 
sion proceeds; for the more rapid the wave the more 
powerful are its mechanical effects. Determinations of 
this character are very difficult to make, for the speed 
depends not only upon the constitution of the gas ex- 
ploded, but also upon the temperature, pressure, presence 
of any solid matter capable of exerting a cooling influ- 
ence, and upon any movement of the gas itself. In 
closed tubes at high pressure the speed of the explosive 
wave may reach 2800m. per second. It is to be 
noticed that the maximum speed does not occur when 
the mixture present forms the theoretical air-detonating 
gas, but when the inflammable body is slightly in 
excess ; with coal gas the maximum is at 1:4°9 instead 
of 3:5-7%. 

In all mixtures of an inflammable gas lying between 
its lower explosive limit and the proportion representing 
its air-detonating gas, oxygen is in excess, and, therefore, 
on explosion combustion is complete, only carbon dioxide, 
water vapour, nitrogen, and the excess of oxygen being 
left. But in mixtures lying between the air-detonating 
gas and the upper limit of explosibility oxygen is deficient, 
and, therefore, on explosion some hydrogen and hydro- 
carbons must be left, and some carbon be only burnt to 
monoxide. It might seem that the residue of such an 
explosion should be capable of exploding again if more 
oxygen were added, but, as Leybold has already shown, 
this is not possible in the case of ordinary coal gas. 
Experiments with a heavy coal gas, mostly cannel, con- 
taining 31-7 per cent. of H, 44°9 per cent. of CH,, 13°2 
per cent. of heavy hydrocarbons, and 5:0 per cent. of 
CO, indicate that when exploded with a deficiency of 
oxygen, the heavy hydrocarbons are always completely 
burnt up, while the oxidation of the hydrogen and 
methane is imperfect, and the amount of carbon monoxide 
in the residual gas is greater than in the original 
material. 

In the incandescent system of lighting, and in the 
explosion engine, gas is burnt in admixture with air, so 
as to yield a non-luminous flame, partly with the object 
of avoiding any deposition of soot, partly to ensure the 
most perfect combustion. This latter aim would be most 
nearly attained if the air-detonating gas could be employed 
inside the lighting burner or the engine cylinder; but 
that is impracticable, because the speed at which the 
explosive wave would proceed backwards would be vastly 
greater than that at which the gaseous mixture would 
travel forwards, and accordingly the burner or engine 
would fire back to the spot where air was admitted to the 
gas. It is therefore necessary to keep the proportion of 
| air added to the combustible gas in an atmospheric burner 
above—i.e., lessthan that which makes—the upper limit of 
| explosibility, and thus it happens that in the Bunsen burner 
and its derivatives only one half of the air necessary to 
produce perfect combustion, #.¢., from 2°5 to 3 times the 
volume of the gas, can be introduced at the jets. The 
only way of improving upon this condition is to raise the 
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speed at which the gas travels, either by increasing its 
pressure, as is done in the Scott-Snell lamp, or by aspi- 
rating it, as in the Lukas light. The foregoing considera- 
tions show why any atmospheric burner which is to be 
turned low must be fitted with an arrangement for regu- 
lating the air supply, as otherwise the quantity of air 
injected will not correspond with the amount of gas 
passing, either at full or at diminished power. Similarly, 
they explain why the early attempts to construct incan- 
descent burners exceeding some 100 candles in illuminat- 
ing power, which were made by increasing the size of 
each several portion of the burner in equal proportion 
were failures; and not until it was recognised that a large 
gas consumption enabled a more than correspondingly 
large volume of air to be admitted, did the so-called 
intensified gas burners become successful. 

In the case of engines, such rich gaseous mixtures as 
are employed in atmospheric burners cannot easily be 
made use of, since they explode too violently, and their 
mechanical effects cannot be transmitted so economically 
to the piston as those of poorer mixtures. The engine 
designer has accordingly to work as nearly as possible at 
the lower limit of explosibility; and inasmuch as carbon 
monoxide has the property of exhibiting an abnormally 
low limit when it is hot and highly compressed, the fact 
that such poor fuels as blast furnace gas and true 
generator gas will behave well and efficiently in engines 
of even 1000 horse-power is explained. 








GRAPHIC STATISTICS OF RAILWAYS. 





Raitway officials in India are supplied with several 
valuable statistical compilations, but unfortunately in 
many cases it seems labour wasted, as the statistics are 
apparently used mostly to perplex working officials with 
fanciful comparisons of results with those of lines operated 
under entirely different circumstances. In fact, if laxity 
is not to be admitted, the only refutation of these com- 
parisons lies in the explanation of the difference in the 
incidental conditions of the lines under review. This is 
carried out so far, that the olderschool of railway officials 
detest the very name of statistics, looking on them only as 
instruments of torture, and naturally, as in their experi- 
ence they have done well without any such aids. 
The newer school of officials, including those caught 
young and trained in India, have a certain innate rever- 
ence for these statistics, and, if their whim lies that way, 
are naturally anxious to study and apply them in practical 
working. But, unfortunately, in most cases, as soon as 
such officials become proficient in the manipulation of 
these statistics, and are able to apply them in practical 
working, the duties of the higher positions they have 
naturally attained do not leave them time for much 
beyond keeping things going and improving matters 
generally, without worrying to go too closely into the why 
and wherefore of things, but trusting to their assistants to 
help them as loyally as they in their time helped their chiefs. 
Anyone whose knowledge of such statistics extends to India 
cannot fail to be impressed with the earnest and ingenious 
efforts in this direction of the authorities there, but suffi- 
cient value does not seem to be obtained for the amourt 
of skill and energy devoted to this subject; some matters 
of very little importance—even when the results are 
reliable—being worked to a condition of threadbareness, 
while in other cases the effort comes to a stand just as 
it is on the point of disclosing valuable practical results. 

Among the publications referred to are the “ Analysis 
of Traffic” and “ Revenue Statistics,” issued half-yearly. 
The “Analysis,” the béte noir of the older school of 
officials, gives some fearful and wonderful details, telling 
one almost everything, from the ton-mileage of parcels 
traffic to the profit or loss on the running of any particular 
class of vehicle. It also shows the average earnings per 
train mile and the average number of passengersin a train. 
This is useful in some respects; for instance, to show how 
any recent alterations in the train service are paying as a 
whole, but whether the improvement or deterioration 
in results occurs on the sections involved in the altered 
train service or not, can after all be only a matter of con- 
jecture. An attempt is, however, made at some expense 
to keep up a separate record, year in and year out, of the 
earnings per mile per week of each individual train carrying 
passengers. This is based on returns from stations which 
require close and careful attention in their preparation; 
the earnings over branch lines, and from them, have to be 
allowed for, and accuracy is further hazarded by the 
earnings from return and season tickets, and from pas- 
sengers from foreign railways being arbitrarily distributed 
among the trains. The dexterity of the average Indian 
clerk in “cooking” figures has further to be guarded 
against, and when all is said and done—even if the results 
are as reliable as may be rightly expected—they can be 
of little practical use; as, for instance, the earnings per 
mile per week of three or four trains on a length of 
over a thousand miles cannot help to prove whether 
an extra train is required on a particular section or 
not. The “Revenue Statistics,” on the other hand, 
deserve and receive greater regard. They show in detail 
the number of passengers and the weight of goods booked 
to and from each station, as well as the separate earnings 
in the same detail for the half year. The principal use to 
which they are put is to compare the traffic of one station 
with that of another when questions of extra staff or 
accomodation, &c., are involved. The columns of figures, it 
must be admitted, are too perplexing in their present form 
to be of any further use than a cursory perusal would give. 
For a line having only twenty-five stations there are about 
2500 items of statistics to be studied. 

A railway official might feel that he knows generally 
on what sections of his line he gets his traffic, and how 


his trains fill on one section as compared with another ; if Cc 


he is of a very observant turn of mind, he may generally 
be very near the mark, but when it comes to proving his 
conclusions to those to whom he is responsible, he is at 





| 
a loss, as his unsupported statements cannot but be | 
treated more or less as dogmatic assertions. 

The object of this paper is to show how these “ Revenue | 
Statistics ” can with very little further trouble be analysed 
to exhibit the results of the working clearly and correctly, | 
not only for the official’s own guidance and satisfaction, but 
also as clear and absolute proof of mostof his assertions. In 
this short paper it is not proposed to deal with anything | 
beyond the number of passengers as compared with train 
mileage ; other similarly interesting results can be compiled | 
in the same method from the other heads of the revenue | 
statistics. 

Diagram I. shows for a half-year the number of passen- 


portion of the line between any two stations. Diagram 
III. shows the train mileage for the half-year. 

Diagram [V. exhibits the results of Diagrams IL. and ILI. 
graphically. The horizontal lines denoting the stations 
are spaced off according to mileage as near as possible— 
say, 25 miles to the inch. The net number of passengers 
—Diagram II.—is sealed off perpendicularly, one linear 
inch, taken horizontally, representing 40,000 passengers 
during the half-year, or about 216 per diem. One square 
inch, therefore, represents 25 x 40,000 1,000,000 
passenger miles, or 1,000,000 passengers carried one mile, 
The train mileage—Diagram II1.—is similarly scaled off in 
dotted lines, one linear inch, ‘taken horizontally, being 


Diagram I,—REVENUE StaTIsTICs. 
Number of Passengers Booked to and from each Station during a Half-year, shown in Hundreds, ice., Last Two Ciphers Omitted, 




































































































































Note.—Number of passengers dropped at each station by up trains, 
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* Including foreign traffic, § Including traffic from and 
gers booked to and from each station. These figures are 
taken irom actual working, necessitating the names of the 
stations being substituted by letters of the alphabet. The 
totalling requires explanation, as on it depends the sim- 
plicity of the further steps. It will be noticed that a line 
is drawn diagonally across the statement through the 
“nil” spaces, thus separating the upward from the down- 
ward traffic. Separate totals are made of these separate 
diagonal divisions, both horizontally and perpendicularly, 
showing respectively the number of passengers picked up 
and dropped at each station in both directions. 

These totals are collated in Diagram II., to show the net 


Passengers Carried in Trains during « 
Half Year. 


DiaGraM Il.—Nember of 






































Down. Up. 

FI z & | sees A 
3 2 |= | 83 F 

Z s a PEs 2| 3 
™ PA aa™ ae eS 

+ - + | 
YX]... | 61,500 | 61,500J/A—B___..._ | 197,400 | 197,400 
X—W] 14,200] 15,700 63,000 fB—C: | 26.900 9,100 | 179,600 
W—-V| 16,500] 9,3 55,800{C—D 3,900; 3,600 | 179,300 
V—U } 6,600] 15,900 | 65,100 we 15,200} 3,100 | 167,200 
U—T | 6,500] 30,600 | 89,200JE-—F 47,100 | 20,100 | 140,200 
T—S | 7,200] 9,100 | 91,100}F—G 13,000| 1,600 | 128,800 
S—R | 38,100] 35,600  88,500{G—H 22,300} 2,800 | 109,300 
R—Q | 22,000| 10,600 | 77,100JH—J | 9,300) 2,800 | 102,800 
Q—P | 5,900} 9,500 | 80,700fJ—K | 9,100) 2,200! 95, 
P—O | 2,500] 3,500 | 81,700}K—I.| 9,100; 3,600! 90,400 
O—N | 25,300 | 15,300 | 71,700}L—M | 10,100; 2,900 83,200 
N—M| 2,200] 3,900 | 73,400JM—N/ 16,100 6,700) 73,800 
M—L| 6,800] 16,900 | 83,500IN—O | 3,600) 1,600} 71,800 
L—K | 3,100] 10,900 | 91,300f0—P | 17,200! 247600! 79,200 
K—J | 4,200] 10,600 | 97,7001P—Q | 3,600 2,700 | 78,300 
J—H | 2,600] 10,500 | 105,600IQ—R | 9,000! 6,100} 75,400 
H—G]} 2300] 9,300 | 113,100!R—s | 10:200! 22/000! 87,200 
G—F | 2,300] 37,700 | 148,500/S—T | 36,800  32,300| 82,700 
F—E | 1,900] 23,800 | 170,400}T—U | 8,100, 8,300| 82,900 
E—D | 27,500 | 58,300 | 201,200 JFU—V | 30,200; 5,300 58,000 
D—C | 3,100 | 24,700 | 222,800 }V-—W) 14,100| 6,200 | 50,100 
C—B | 3,300] 13,000 | 232,500 }W—X| 7,500! 16,500} 59,100 
B—A | 6,200} 54,800 | 281,100 wee 18,000 | 63,200 
| t 

number of passengers carried on each section, é.¢., the 


4 


via main line to and r4 branch line stations and vice wrs?. 


100 trains during the half-year, and one train a day 
throughout the period being equivalent to 1°81 linear 


inches. One square inch shows 100 x 25 = 2500 train 
miles.* 
DiaGRAM TL,—List of Travus run cach Way. 
A to Y Two mixed trains daily. 
A, 0 One on week days, including Saturdays, 
A; 0 One up on Saturdays. 
4-0 One down on Mondays. 
AG One on week days, excluding Saturdays up 
and Mondays down. 
ase No. of trains cach way 
Section. during the half-year. 
A—G : . 698 
=O 569 
O—Y 362 


Examining these diagrams, the first thing which strikes 
one is the difference between the downward and the 
upward traffic, especially at stations near A, amounting 
to nearly 50 per cent. If the difference were the other 
way, the writer would, from his local knowledge, conclude 
that there is a likelihood of passengers by train having 
returned on foot or otherwise, as there is little or no 
competition. The only other feasible conclusion to be 
drawn from this great difference seeins to be that in the 
case of return-journey tickets and season tickets, the 
issuing station is credited with both the up and down 
journeys, instead of one journey being credited to the 
other station. If this assumption is correct, it points to 
the necessity for an alteration of the present procedure. 

To go further into the diagrams it is necessary for the 
reader to know the following :— 

A, O, and Y are engine-changing stations. 

O is the junction for an jmportant branch line. 

G is the terminus of the suburban service proper. 

R and U are situated near rivers which feed the line, 
both being otherwise of very little importance in 
themselves. 

Another glance at the diagrams shows that if the trains 
are not overcrowded between A and 8, they are half 
empty at G. Between G and O the trains are twice as 
many as deserved by the traffic, which is, perhaps, 
not encouraged as much as that between A and Gin 
the matter of cheap fares and a convenient train service. 





* The actual diagrams we publish have been reduced from the origina 
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If this is not the case—and it is argued that nothing 
further can be got out of the G-O district—then it cannot 
but be admitted that the A-G section is deserving of a 
faster and quicker passenger service, and that the mixed 
train service should commence at G. Between O and Y 
matters are not actually as fair as they seem, as there is 
another daily train carrying passengers excluded in these 
calculations. 

The drop in the traftie below O as compared with that 
above O shows that thé branch line does not feed the 
lower section of the main line as much as it does the 
upper section. The rise at R which drops off at U shows 
that there is a fair local traffic, which could be secured 
by branch lines from R and U to the outlying river 
stations. 
W, Q and R, and M and O, show, in comparison with 
other sections, that new intermediate stations are 
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The “ indents” in the diagrams between V and | 


THE CROSS-CHANNEL PASSENGER STEAM- 
SHIP SERVICES. 
No. XII. 

Passine from the joint passenger service performed by 
the vessels of the London, Brighton, and South Coast, 
and Western of France Railway Companies, between 
Newhaven and Dieppe, the next most important commu- 
nication effected by a railway and steamboat service is 
that now carried on by the London and South-Western 
Railway Company between London and Havre, St. Malo, 
&e., and the Channel Islands, by way of Southampton. 

The year 1781 may be said to date the commencement 
of the passenger traffic from Southampton, as in that 
| year there was stationed there by Governinent, a swift 
| sailing cutter, which sailed every fortnight for Guernsey 
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Diagram |IV.—GRAPHIC 


probably required to foster traffic, as it will be notiecd 
that where the stations are at short distances there 
Seems to be a natural formation of the diagram in the 
nature of a fliglit of staits. 








Witt the second Metropolitan line, forming a circle 
under the outer boulevards of Paris, is being made, the contract 
has been let for art of the third line, between Courcelles in the 
west and Ménilmontant on the east. This new line will have 
fourteen stations, viz., Avenue de Villiers, Place de L’Europe, 
Gare Saint-Lazare, Rue Caumartin, Place de YOpera, Rue du 
Quatre-Septembre, Place de la Bourse, Rue du Sentier, Square 
= Arts-et-Métiers, Place de la République, Avenue Parmentier, 
7 Saint-Maur, Boulevard Ménilmontant, and Place Gainbetta. 

he works have been begun between the Rue de Malte and the 
Rue de Nemoirs, 


of 4-5 m. (14ft. a being left between the bottom of the canal 
“e the crown of the tunnel, which is to be 1-1 m. (3ft. Zin.) 
ick for preventitig dity possible datiger of inutidation. 


rie where 500 m. (546 yards) of tunnel have to be | 
riven under the Canal Saint-Martin at a great depth, a thickness | 
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RESULTS 


and Jersey, conveying passengers and small parcels. 
Sailing packet-boats also went from thence to the Isle of 
Wight every evening, except Monday, and yachts and 
boats could be hired privately at any time. Although 
the Southampton Town Quay had been in existence since 
| the early part of the 15th, its radical improvement only 
| dates from the commencement of the 19th century, 
| as the Pier and Harbour Commission was not called into 
existence and empowered by Act of Parliament amended 
in 1810, until 1803. At the later date the mail and passen- 
| ger service between England and the Channel Islands was 
| performed by cutters similar to the King George—illus- 
trated in our tenth arti¢:le—or those employed in the mail 
service from Dover to Calais. 

As evidence of the risk run by these cutters, we may 
meéhtion that a Captain Goddridge—the father of two 
sons subsequently in charge of steamers in the South- 
ampton and Channel Islands mail service who commanded 

the Cracker, one of these cutters, was during the last 
‘of our struggles with France captured by a French 


| 
| 





warship and cast into prison, only finding release after 
Waterloo had been fought. After the time of the cutters, 
the mails were conveyed from Weymouth to Guernsey 
and Jersey by Government Post-office steam packets, the 
Dasher, Wildfire, and Cuckoo being so employed. These 
were wooden paddle steamers fitted with side-lever 
engines of from 75 to 100 horse-power, supplied with 
steam from tubular boilers worked at a pressure of 8 lb. 
per square inch. 

The first record obtainable of a privately - owried 
passenger steamer on service between Weymouth ard 
Jersey is that of the paddle boat Ivanhoe, of 160 tons 
register, built in 1826, and engined by Maudslay with a 
pair of 30 horse-power side-lever engines with cylinders 
32in. diameter and 3ft. piston stroke, which drove a pair 
of paddJe-wheels 12ft. 6in. diameter. The engines made 
30 strokes a minute, and were supplied with steam at 
about 6]b. pressure per square inch, generated in a rect- 
angular fiue boiler. The vessel is recorded as being 
18ft. 6in. broad by 11ft. deep, and drawing 7ft. of water. 

Of the first regular steam packet passenger service be- 
tween Southampton and Havre the records are dated 1835, 
the Camilla paddle steamer, of 186 tons, being put on that 
station in that year, while the Ariadne, of 218 tons, ran from 
the same port to the Channel Islands, both vessels going 
twice a week in each direction. These boats were the 
property of the South of England Steam Navigation 
Company. In opposition to them were the Lord Beres- 
ford, on the Channel Islands station, and the Apollo, on 
the Havre station, both vessels belonging to the British 
and Foreign Steam Navigation Company. About a 
hundred passengers per trip were carried to the Channel 
Islands during the summer season of 1835. 

The particulars of what was regarded as an “ unprece- 
dented trip” by the last-mentioned vessel—the Apollo— 
which we take from a Hampshire paper of October 108th, 
1835, will be interesting to present-day readers. The re- 
port runs :—* This packet left Southampton on Thursday, 
October Ist, but in consequence of stress of weather was 
obliged to remain at Portsmouth. She started from 
thence on Friday afternoon at 3 o’clock, and reached the 
Cape‘de Havre Lights—a heavy sea running all the time 
—at 1.30 a.m. on Saturday, where she was obliged to 


| heave to for the tide till 6 a.m. to enable her to get into 


harbour, where she disembarked her passengers and 
goods, and left Havre at 10 a.m., ealled at Portsmouth, 
where she remained half an hour, and arrived at the 
Royal Pier at Southampton at 10 p.m. on Saturday.” To 
fix the incident further on the minds of its readers the 
paper adds:—“A gentleman on board dined at Ports- 
mouth on the Friday, breakfasted in Havre, transacted 
business there, and supped on Saturday evening in 
Southampton.” The passenger accommodation on this 
vessel consisted of “an elegant dining saloon and 
separate cabins for ladies and gentlemen, making upwards 
of fifty berths.” We have no record of the type of her 
propelling engines, but they were rated at 100 horse- 
power nominal. 

The early part of the following year—1836—saw several 
new steamers put into the Channel passenger service. 
In January the Lady de Saumarez, built on the Thames 
and engined by Seaward with a pair of 40 horse-power 
side-lever engines, and owned by the British and 
Foreign Steam Navigation Company, went into the 
Channel Islands service, running from Southampton to 
Guernsey and Jersey. She arrived in Guernsey on 
January 20th, 1836, having made the passage in 114 
hours, and thence to Jersey in 3 hours 10 minutes against 
a strong spring tide. This vessel was longer and of more 
beam than the Beresford, and her wheels being fitted 
with Seaward’s feathering floats, they were credited with 
giving her her high speed. Her cabins, forward and aft, 
together enabled her to provide beds for forty-two 
passengers. 

In May; 1836, the paddle-wheel steamer Monarch was 
launched from the shipyard of Rubie and Blaker, at 
Northam, she being the largest steam vessel that had then 
been constructed on the Itchen. She was 140ft. long, 23ft. 
beam, and 350 tons burden; she was built of wood, and 
was only four months in hand from the day her keel was 
laid. Her engines—side levers, of 120 horse-power— 
were supplied by Horsley and Co.; of Tipton; near Bir- 
mingham, the vessel being sent round to the Thaines to 
have them fitted to her. She was the property of the 
South of England Steam Navigation Company, and was 
placed on the Southampton to Havre station. 

The month of June, 1836, saw still another steamer 
added to the fleet of the owners of the Monarch. This 
vessel, intended for the passage between Jersey, Guernsey, 
and Southampton, was named the Atalanta, and was built 
by Thomas White, of West Cowes. She was launched on 
June 2nd, 1836, and, in the glowing language of the local 
paper of the time, she was “a splendid steam 
vessel, a more complete one of her description in every 
respect we would venture to say never kissed the salt 
water;” the latter act “being accompanied with 


| the waving of innumerable banners, soul-stirring music, 


to say nothing of the cordial cheers of the thousands 
assembled.’ The Atalanta was built of wood, was 142ft. 
long, 23ft. 3in. beam, 13ft. deep in hold, and drew Tit, 3in. 
She was fitted by Maudslay with a pair of side lever 
engines of 60 horse-power each, having cylinders 43in. 
diameter, with 3ft. 6in. stroke, driving paddle-wheels 
16ft. 6in. diameter; steam being supplied by a flue boiler 
at 7lb. per square inch. The vessel was sent round to 
the Thames, to receive her engines. 

The description of the “accommodations” of this 
vessel will be best given to our readers in the language 
of the local paper previously referred to, After informing 
its readers of the exhilarating effects of the launch, sub- 
sequent to which a splendid banquet was provided, at 
which the muster of fashion and beanty was “immense,” 
it says :—“ We had an opportunity of minutely examining 
her ‘accommodations,’ and we can with sincerity say 
that they are of the most extensive and acceptable cha- 
racter. Comfort and utility appear to go hand in hand 
throughout every department. Our readers may gues¢ 
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the extent of the capabilities of this ‘ Monarch of the 
Deep,’ when we tell them that 150 beds can be con- 
veniently made up in her, and that her other ‘con- 
veniences’ are on the same extensive scale.” 

Some few years after the coming out of the Atalanta, 
she was lengthened by her builder, her bow end being cut 
off, and a new one with a finer entrance given her. In 
our illustration—Fig. 1—on page 309 we show her as she 
appeared afloat after her alteration. In July, 1836, the 
paddle steamer Watersprite, fitted with engines of 200 
horse-power, was put on the Channel Island station from 
Southampton by the British and Foreign Steam Naviga- 
tion Company, which in 1838 became the Commercial 
Steam Packet Company. 

Now, from the date—1781—of the first recorded com- 
mencement of passenger traffic from Southampton to 
French ports and the Channel Islands, there was no 
means of reaching the port of departure except by 


stage coach. Had passenger transit been the only 
consideration during the troublous times  interven- 


ing between 1781 and through the first quarter of the 
nineteenth century, the matter of accelerated transport 
to and from the south coast of England would not have 
been so urgent, but other and more important reasons 
existed. Early in the century just expired, when England 
was recovering from the continental wars of which 
Waterloo was the termination, British shipowners were 
smarting under losses sustained through the capture or 
destruction of their vessels by the enemy, and heartily 
longed for acertain and expeditious means of transporting 
the cargoes of their ships from the South Coast to 
London, so as to avoid the danger of sailing through the 
Downs, or being delayed by contrary winds which some- 
times sealed up that passage for weeks together. 

While in search of a feasible solution of this knotty 
problem of quicker transport, an extraordinary scheme 
for a ship canal from Spithead to London was projected, 
at an estimated cost of four millions sterling, an engineer 
being appointed to survey the country and suggest the reute; 
and it was not till some months had been spent in discuss- 
ing the project that the idea was at length abandoned. But 
there was hope for the shipowners yet, as in 1825 reports 
reached Southampton of the completion and success of 
George Stephenson’s line of railroad from Stockton to Dar- 
lington. A few enterprising men in the neighbourhood at 
once seized the idea that such means of transport from 
Southampton to London would serve all the purposes of a 
canal, save the situation for the shipowner, and prove 
the salvation of the London merchant. So a railroad 
was suggested. It was be confined exclusively to the 
conveyance of merchandise, passenger traflic being hardly 
thought of, as it was not until near the end of the year 
1826 that the first passenger train was run on the rails 
from Stockton to Darlington. 

History, however, in this case as in many another, was 
bound to repeat itself, for the promoters of the line from 
Southampton to London, being the first to propose a 
railway in the South of England, were met with ridicule 
in all directions, and their scheme looked upon as the 
emanation of disordered imaginations. 

Through the lack of information as to the principle of 
railways, the time was evidently not ripe for such a 
venture as the construction of one 78 miles long, and, 
trade being in a bad state and political excitement 
running high, the scheme for the Southampton line fell 
through, and remained in abeyance for some four years. 
Tt was not till the year 1830 that some business men, 
who looked a little further ahead than their neighbours, 
met at Southampton to discuss the probability of being 
able to obtain railway communication with London. 
Five hundred pounds was raised among them to carry 
out such preliminary investigations as would necessitate 
professional time and talent, and an engineer was 
requested to prepare such surveys as would enable them 
to bring the matter before the public. Subsequently 
several public meetings were held to discuss the subject ; 
but little was done towards obtaining the necessary 
funds required by the Standing Orders of the House of 
Commons, or an attempt made to obtain Parliamentary 
powers to construct the line, until the close of the year 
1833, when the matter was taken up by some London 
business men, the necessary funds obtained, the Bill 
applied for to Parliament, and passed without opposition, 
it receiving the Royal Assent in July, 1834. Contracts 
were then obtained for the construction of the line from 
London to Basingstoke, and, more capital being required, an 
Act was passed for raising it, and the line to Southampton 
was finally completed and opened on June 20th, 1840. 

To revert now to the more direct purport of our article, 
viz., the cross-Channel passenger traffic of the South- 
Western Railway Company, we may say here, without 
fear of contradiction, that the opening of its railway to 
Southampton in 1840 did more for Jersey and Guernsey 
than all the previous histories, guides, or advertisements 
that were ever penned, as hundreds of pleasure-seeking 
travellers arriving by its trains, and tempted by fine 
weather and a novel excursion, repaired on board one or 
other of the well-appointed steamers bound for those 
islands ; and it has been British money, and almost that 
alone, which has converted St. Helier’s and St. Peter’s 
Port from congeries of dirty and filthy huts into well- 
built, thriving, and handsome towns. 

In continuing our record in connection with the 
Southampton-Havre and Channel Islands passenger 
steamship services, we must first say that about the date 
last mentioned in reference to them—1836-38—the com- 
petition between thé rival steamboat companies—the 
South of England and the British and Foreign—had be- 
come so keen that the passenger fares were reduced 
to very low figures. This ruinous competition must 
have resulted in the stoppage of both companies, as 
between 1838 and 1845 the mail and passenger traffic 
between England and the Channel Islands appears to 
have been performed by a steam packet service from 
Weymouth, the records of which are not obtainable. 

Early in 1845, at a meeting of the South-Western Rail- 
way Company, the formation of the South-Western Steam 





Packet Company was proposed for the purpose of open- 
ing a steamboat service between Southampton and 
Havre by the establishment of first class steamers on that 
route, every facility for carrying out the project being 
promised by the Paris and Rouen, and Rouen and Havre 
Railway Companies. On April Ist the mail service just 
mentioned as carried on from Weymouth was transferred 
to the South-Western Steam Packet Company. The 
paddle steamer South-Western, the first iron steamer 
employed in the Channel Islands service, engined by 
Maudslay, was brought out in 1846, and in 1847 the 
Courier, Dispatch, and Express, all engined by Maudslay 
with his patent annular cylinder engines, followed. 

As the last-mentioned vessel, the Express, had a 
remarkable incident connected with her service, and was 
a typical vessel of the time, we give in Fig. 2, page 309, 
an illustration of her as she appeared at sea. She was 
built by Ditchburn and Mare at Blackwall, was of iron 
construction, 160ft. long, 22ft. lin. beam, and 11ft. deep. 
Her engines had annular cylinders 50}in. diameter, with 
a 3ft. Gin. piston stroke, and drove paddle-wheels—with 
feathering tloats—18ft. diameter at 28 strokes a minute, 
steam being supplied by two tubular boilers at 15 lb. 
pressure per square inch. The vessel was entirely con- 
structed in six weeks, engines intended for a Govern- 
ment steamer then building being put into her in- 
stead. The incident referred to is that she was 
the vessel that brought the fugitive King of the 
French—Louis Phillipe—from France to England in 1848, 
The King crossed from Honfleur to Havre in a fishing 
smack, disguised as a fisherman, and was put on board 
the Express lying in the avant-port of Havre. As soon 
as his feet touched the steamer’s deck, Captain Paul, of 
the English Navy—lent for the purpose by our Govern- 
ment—her commander, who had his vessel laying to 
under a full head of steam, slipped her moorings and 
steamed out to sea, subsequently landing the fugitive at 
Littlehampton. The Express was lost on September 20th, 
1859, on the passage from Jersey to Southampton in the 
Jailer Passage, off the Corbiere Lighthouse, Jersey. 

The next steamers to come into the service were the 
Alliance in 1855—so named in commemoration of the 
Anglo-French Crimean alliance ; the Havre, in 1856; the 
Southampton, in 1860; the Normandy, in 1863; and the 
Brittany, in 1864. The first two boats—the Alliance 
and Havre—were built by Ditchburn and Mare at 
Blackwall for the South-Western Steam Packet Company. 
They were of iron, 175ft. 5in. and 184ft. Tin. long, 23ft. Tin. 
and 24ft. beam, and 14ft. 6in. deep, and when light drew 
a mean of 8ft. 3in. of water. They were fitted by 
Seaward with three-cylinder atmospheric engines, each 
cylinder being 62}in. diameter and open-topped, and 
having a steam and exhaust valve driven by cams on the 
crank shaft instead of excentrics. They drove a pair of 
paddle-wheels, 21ft. diameter, fitted with radial floats. 
Their indicated horse-power was 857, and the time 
occupied by the vessel in the passage to Havre was 
9} hours. Two tubular boilers supplied the engines with 
steam at 16]b. pressure per square inch. 

The Southampton, of which we give an illustration in 
Fig. 3, page 309, was built by Palmer, of Jarrow-on-Tyne, 
for the London and South-Western Railway Company, to 
run between Southampton and the Channel Islands. She 
was considered the strongest built vessel of her tonnage 
—475 tons—and was 215ft. 5in. long, 25ft. 4in. beam, and 
12ft. Tin. deep, her engines being 250 horse-power 
nominal, with which she attained on trial an average 
speed of 13 knots. In 1880 she was lengthened and given 
new engines and boilers by Day and Summers, of 
Southampton, when she was transferred to the South- 
ampton-Havre route. Her last active service was to 
make a trip round the fleet at Spithead on the occasion 
of the Jubilee Review of the Fleet in 1897. 

The Normandy and Brittany were both employed in 
the Channel Islands service. The first-mentioned was 
lost in 1870 by collision, and the Brittany, like the 
Southampton, was transferred to the Havre route in 1894, 
having also done service at the 1897 Jubilee review. 
The outbreak of hostilities between France and Germany 
in 1870 brought about the purchase of two paddle 
steamers, the Alice and Fannie, sister ships, which had 
formerly under different names been employed as blockade 
runners during the American Secession War. On pur- 
chase by the South-Western Railway Company they 
were put on the Southampton-St. Malo route, conveying 
horses and provisions to France. At the conclusion of 
the war both boats ran alternately upon the Havre and 
Channel Islands stations until 1887, when they were sold 
out of commission. Our illustration, Fig. 4, on page 309, is 
that of the first-mentioned vessel, the Alice; both were 
great favourites owing to their speed and spacious deck 
and cabin accommodation. 








have been made at the Admiralty :—Fleet engineers : . 
Moffett, to the Hawke; G. E. Bench, to the Pembroke for the 
Northumberland, and for supervision of second-class stokers. 
Staff engineer: G. Ramsay, to the Forte, additional, and on re- 
commissioning. Chief engineers: E. Swinney, to the Vivid for the 
Spartan ; F. Main, to the Charybdis, additional, and on recommis- 
sioning ; A. E. Cox, to the Pembroke for the Sutlej; J. T. H. 
Ward, to the Pembroke for the Bacchante ; J. J. G. G. Percey, to 
the Psyche ; W. Onyon, to the Pembroke for the Leander. Engi- 
neers: I’. F, Brown, to the Forte ; J. Legate, to the Victory for 
the Recruit ; C. F. L. Donkin, to the Amphitrite, on commission- 
ing ; F. W. Sydenham, to the Duke of Wellington for the Flint ; 
G. H. Fryer, to the Pembroke for the Lee ; J. B. Wilshin, to the 
Arethusa for the Kinsha; O. A. Morris, to the Renown for the 
Mallard, and to the Hibernia for the Mallard ; E. R. Amor, to the 
Duke of Wellington for the Fawn, and to the Renown for the 
Fawn, and to the Hibernia for the Fawn ; C. E. J. Hammond, to 
the Duke of Wellington for the Lightning. Assistant engineers : 
T. M. David, to the Forte, additional, and on recommissioning, 
lent to the Hawke for voyage out ; L. J. Cook, to the Charybdis ; 
F. G. Haddy, T. G. R. Davies, A. R. Rice, to the Amphitrite ; L. 
H. H. P. Hammond, to the Hawke; H. T. G. Lobb, to the Bul- 
wark; F. C. R. Paton, to the Rambler; J. S. Massey, to the 
Alacrity. Assistant engineers for temporary service: H. B. 
McGhie, to the Forte, and on recommissioning ; R. Preston, to the 
Amphitrite. Probationary assistant engineers: G. W. Bodel, to 
the Endymion ; E. E. Moore, to the Charybdis, additional. 


Naval ENGINEER APPOINTMENTS.—The following appointments 





INSTITUTION OF MECHANICAL 
ENGINEERS. 


Berore taking the papers put down for discussion at 
the Institution of Mechanical Engineers on Friday even. 
ing last, the President, in a few well-chosen words, 
referred to the loss which the Institution had sustained 
in the death of Mr. Bryan Donkin. He alluded to the work 
which Mr. Donkin had done, and the offices which he had 
ably filled in the Institution, and asked the members to 
join with the Committee and himself in sending a letter 
of condolence and sympathy to Mrs. Donkin. The 
remarks were received by the members standing and jn 
silence. 

After some routine business had been transacted, four 
papers dealing with the guarding of machinery were read 
and in part discussed. The first was entitled “ The 
Fencing of Steam and Gas Engines,’ and was contributed 
by Mr. H. D. Marshall, Member of Council. The paper 
is, for the greater part, descriptive of the details of guards 
suitable for prime movers, the general principles to be 
observed being expressed as follows. 

In arranging guards on steam and other similar 
engines the contingency to be kept in view, when getting 
out designs and arranging guards, is to provide ample 
protection for the attendant, without rendering the 
moving parts, bearings, &e., difficult of access, as this 
may contribute to neglect on the part of the attendants, 
and result in damage to the engine. In a well-appointed 
works or factory, the engine-room should be separate 
from the shops and other departments, and be so 
arranged that none of the operatives or members of the 
staff have occasion to pass through or into it, and in cases 
where this is not practicable, the engine should be 
enclosed by a rail or screen within which none but the 
attendant or other authorised person is allowed. In addi- 
tion to this, however, certain guards and rails should be 
provided on the engine. The author then proceeds to 
take as a typical case a long-stroke horizontal coupled 
compound engine, and describe briefly what is the usual 
equipment. After that he passes on to consider the 
outfit necessary for other types of steam engines, includ- 
ing traction engines and road rollers, and, finally, gas 
and oil engines. 

The second paper deals with the “ Fencing or Guarding 
Machinery used in Textile Factories, with special refer- 
ence to Machines used by Cotton Spinners and Manufac- 
turers.” Itis accompanied by many illustrations, showing 
the application of the safety appliances recommended, 
We have not space at our disposal to give the whole 
paper, but we think the following abstracts from the 
opening paragraphs will be found especially interesting. 
They may be taken as applying far more widely than to 
textile machinery alone :— 

It will probably be observed, upon examination of the illustra- 
tions at the end of the paper, that in some cases the guards or 
covers, and the locking apparatus connected with the guards, are 
somewhat elaborate in design and costly to construct ; but it 
should not be overlooked that it is not merely necessary to provide 
guards, but to construct these, as far as may be practicable, in 
such a manner that they cannot be permanently removed by care- 
less or incompetent workpeople. It is not uncommon, after the 
machine-maker has equipped the machines with the necessary 
guards, to find, after a few years, that the machines are working 
in an unguarded condition, the guards having been removed and 
not replaced again, and probably broken or lost. It is, therefore, 
po in all cases where it is practicable, to make hinged 
guards which can be moved on their hinges and opened when 
required, but cannot be detached from the machines without some 
extra labour being necessary to accomplish this. 

The more elaborate guards have been gradually introduced in 
recent years, to a great extent, as a protection for the benefit of 
the mill-owners against careless and incompetent workpeojle, tv 
protect the workpeople, so to say, against their own careless 
actions. The improved guards not only cover the working parts 
likely to injure the attendants, but are constructed in such a 
manner that they cannot easily be removed or taken permanently 
away from their proper places in the machine. Several, as will le 
shown later, do not even permit the machines to run unless the 
devices have been replaced in proper position. 

The special guards have been in many cases designed to suit the 
requirements of mill managers on the Continent of Europe, notably 
Russia, where the factory inspectors are very arbitrary, and the 
factory laws and regulations so worded that the mill manager or 
director is made personally liable for any accident or damage to 
the workpeople ; therefore the mill-owners not only have to pay 
compensation to the person injured or to their relatives ; but in case 
of serious injury the manager is liable to imprisonment in addition 
—no light punishment. The workpeople in Russia, being drawn 
mostly from the peasant class, taken from their occupations in 
husbandry or forestry, are generally ignorant and illiterate. It can 
be readily imagined that the responsible director of a factory will 
not hesitate in such circumstances to incur considerable expense in 
providing safeguards to reduce his chances of imprisonment and the 
monetary losses. Cases are also of not uncommon occurrence where 
these workpeople are said to have deliberately put their fingers 
in the working part of a machine, especially to injure the trigger 
finger and thus render them unfit to be called upon to undertake 
military service. The factories in some districts of Russia are 
worked night and day with three or four sets of workpeople, there- 
fore precautions are more generally necessary and advisable. 

In our own factory districts there are no such drastic measures 
to terrorise the mill manager or director ; there is, however, the 
Employers’ Liability Act to be borne in mind, and for this and 
other reasons the provision of special guards in addition to 
those generally considered necessary is advisable. The factory 
inspectors in this country, it may be said, generally use their power 
and influence in the direction of making the provision of special 
guards compulsory and not optional, and do all they can to secure 
the safeguarding of machinery. Notwithstanding the cost of 
elaborate and special guards the matter in question is worthy of 
serious consideration, although it adds so much directly to the cost 
of machinery, and as a result tends to increase the cost of 
production of both yarn and cloth ; itis, however, very probable that 
when the charges for accidents are set against the cost of specially 
guarding the machinery, that the greater first cost will ultimately 
prove the cheaper, as it will certainly give more satisfaction in the 
long run to both — and -_ oyed. More protection ought, 
however, to be afforded to the employers against workpeople who 
neglect to avail themselves of the provisions for safeguarding 
provided by the employers, 

Following the reading of this, a paper by Mr. Henry C. 
Walker on the “ The Protection of Lift Shafts and Safety 
Devices in Connection with Lift Doors and Controlling 
Gear” was taken. The author remarks that in view of 
the vast number of passengers and the enormous quanti- 
ties of merchandise carried by lifts, the number of 
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accidents is exceedingly few, and compares most favour- 
ably with the number arising from any other form of 
conveyance. It will be found that the accidents which 
are actually brought about by the failure of the lift or 
part of its mechanism are of singularly rare occurrence; 
the great majority, both fatal and otherwise, are almost 
invariably the result of carelessness upon the part of the 
victims or of the lift attendants, the larger proportion 
being through the insufficient protection of the lift shaft, 
the doors of which are frequently not properly secured, 
or are left entirely open. After dealing with the various 
possible cases of accident which have to be provided 
against, the author describes a lift with ideal entrance 
doors, locks, and controlling apparatus without any regard 
to whether at the present time there is any apparatus 
extant that will fulfil the conditions described, or any 
scheme approaching this beau ideal. We will assume, 
he says, a lift worked by an attendant always in the cage, 
as at hotels, flats, offices, kc. Before the lift can be 
started all the entrance doors must be closed and 
fastened so that they cannot be opened whilst the cage is 
moving ; on the car arriving at the floor level where it is 
desired to alight, this particular door should be free to 
open. On the door being opened, the means of starting 
the lift should be locked so that it cannot be moved 
whilst the door remains open, and should only be released 
on the door being closed and locked. 

The attendant having entered the lift closes the door 
or doors; this should not be done automatically, though 
possible to do so; it is easy to show that the door closed 
by any force other than the hand might cause injury. 
The door, therefore, being pulled to locks itself, and at 
the same time releases the starting gear, which was 
previously locked by the opening of the door. The ideal 
starting gear would be a small lever easily manipulated, 
the movement of the lift obeying exactly the movement 
of the lever. The attendant thus having complete con- 
trol of the speed could also stop the lift instantly in case 
of emergency, and could often prevent what might other- 
wise cause serious accident. Arriving at the floor at 
which it is wished to alight, the attendant, having 
stopped it level with the floor by means of his lever, pro- 
ceeds to throw up a catch which unlocks the door and at 
the same time locks the starting gear; he now pushes 
open the door and the passengers are free to leave the 
lift, which cannot be moved away until the door is again 
pulled to, when the catch automatically falling into its 
normal position locks the door, and, at the same time 
releases the starting apparatus. 

The author then proceeds to discuss a number of 
different devices by which the desired aims are attained 
in a greater or less degree. 

The last paper read was by Mr. W. H. Johnson, ot 
Messrs. Clapham and Morris, of Manchester. It is entitled 
“ The Guarding of Machine Tools.” After laying down 
the following conditions which a perfect guard must fulfil, 
the author proceeds to discuss the various materials 
which may be employed for the purpose. 

The conditions a perfect guard must fulfil are:—({1) It must 
fence the tool efficiently ; in other words, it must protect workmen 
from all dangerous moving parts of the machine, and thus satisfy 
the factory inspector. (2) If possible, it must be attached to or 
near the tool, as, if loose, a careless workman will remove it and 
not replace it, so that it ceases to act asa guard. (3) At the same 
time it must be so constructed that a workman can move it on one 
side to oil the machine, adjust a belt, or change wheels and bring 
it back into position with a minimum of time and trouble. (4) 
While sufficiently strong, it must not be heavy or clumsy. (5) 
The guard must not prevent the operator seeing through it, unless 
it is intended to act as a cover to keep chips of metal out. 

A list of materials which may be Boers sen and their charac- 
teristic is given as follows :— 

(1) Timber absorbs oil, shrinks, and soon falls to pieces, is casily 

broken, and does not conform with any cf the preceding rules ; 
hence it is so unsuited for the rough usage of an engineering shop 
that it need not be further considered. 
_ (2) Cast tron, the second material in the list, is probably the one 
in most general use. These guards afford ample protection, are 
fixed, and are strong, thus conforming to the first, second, and 
fourth conditions. 

(3) Skeet metal.—If the wheels to be fenced are large, a casting 
becomes too heavy, and is much better replaced by a guard made 
of sheet metal. For this purpose there is no material to compare 
with planished steel sheets strengthened at the edge by light iron 
rods of square section. In skilled hands such uncommonly smart- 
looking guards can be turned out of this material that they will 
not only guard the tool, but set it off in a way no cast iron guard 
will. A planished steel guard is lighter than cast iron, and not 
liable to break in transit by rail or sea, both no mean advantages. 

(4) Hoops, rods, and bars of metal.—Stout hoops are often used 
to fence spur wheels, and rods supported by pillars form a partially 
effective fence where ample space is at command. A flat iron bar 
makes a capital guard for the periphery of grindstunes or emery 
wheels. It prevents the workman being trapped, and should the 
stone break stops the pieces from flying away. 

(5) Were work has many advantages. It is light, casily fixed, 
does not obstruct the light or the view, and can be made cheaply. 
[The remainder of the paper deals exclusively with its use. ] 

At the conclusion of the reading of the papers the 
President said that the object the Council had before them 
in selecting this subject for discussion was, if possible, to 
obtain the views of factory inspectors with regard to pro- 
tection of machinery. It frequently happened that after 
guards had been fixed they did not meet with the ap- 
proval of the inspector, and it was hoped that the dis- 
cussion of these four papers would give an opportunity to 
both the manufacturers and the inspectors to understand 
each other’s views on the subject. He called upon Mr. 
C. W. Hoare, of H.M. Home-oftice, to open the discussion. 

Mr. Hoare dealt only with the protection of lifts or 
hoists. He was anecdotal. His remarks went to show 
how difficult it was to make lifts absolutely safe. They 
seemed to indicate that workpeople, and particularly 
children, put themselves out of their way to run risks and 
to stultify all the endeavours of inspectors and employers 
to prevent accidents. In one case that had come before 
him he had ordered doors 5ft. high to be put in a factory 
hoist opening. The doors were made by a carpenter who, 
in order to make a workmanlike job, finished off the top 
with a coping 4in. or 5in. wide. The speaker passed 
these gates as satisfactory, but a short time after a child 
was found dead at the bottom of the shaft. By inquiry 


he managed to learn from the other children employed that | 





the boy had been in the habit of climbing upon the doors, 
jumping off from them, seizing the rope, and sliding to 
the bottom. Mr. Hoare went on to show by stories of 
crushed heads the danger of putting gates too close to the 
cage, and condemned the arrangement which allowed the 
cage to start by the closing of the door, because a man 
might slip—he had actually known such a case—in 
getting into the cage after pulling the door sharply, and 
might be crushed. He did not consider bars a sufficient 
protection to lift-well openings, particularly where 
children were about. He described a system of doors 
moved by the cage, which he considered satisfactory. 
When the cage was down the gate sank into the floor ; 
when it ascended it raised the door and closed the 
opening. He alluded to the difficulty of raising the door 
when the cage was descending past it, but thought it 
might be overcome. He was of opinion that doors should 
close automatically because workpeople were careless 
about shutting them. 

Mr. W. F. Ireland, a!so a factory inspector, said that it 
was not his experience that tools were as a rule sold fitted 
with guards. He thought as a rule they were, on 
account of competition between makers and the cutting 
of prices, sold without fencing. This was a mistake, as it 
was cheaper and easier for the toolmaker to provide 
them, than for them to be fitted afterwards. He was 
confident also that the purchasers had no objection to 
paying extra for effective guarding, and he went on to 
discuss the increase of efficiency through the use of guar.’s, 
pointing out that in some machines—he instanced wood- 
planing machinery—before the provision of fencing, the 
workman had to use caution not to get his fingers cut off, 
and therefore worked much less slowly than he did now 
that proper guarding had been fixed. He spoke very 
strongly on the danger of projecting set pins, and the 
dangerous, careless habit of workmen of putting long pro- 
jecting pins into shafts even when countersunk holes were 
provided, such hole would be efficient protection if the 
right length of pin, screwed up with a box spanner, were 
employed. He thought that it was very necessary to pro- 
tect revolving shafting, as it was the cause of more acci- 
dents than any one other thing. As to the safe limit of 
speed, experience showed that it was very low. He had 
known of a case of a 2in. shaft making only 30 revolu- 
tions per minute ; by which one workman had been caught 
and another in attempting to save him also drawn in. 
He thought that all accessible shafting should be protected. 
With overhead shafting if safety ladders were not used, it 
should be boxed in for a matter of 2ft. 6in. on each side 
of the bearings. He then went on to discuss the protec- 
tion and mounting of emery wheels. 

As it was then nearly ten o'clock, after a few words from 
Mr. Mark Robinson, recently elected to the Council, and 
the President, the conclusion of the discussion was post- 
poned till April 4th. 
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On Thursday morning the first paper taken was on 
“ Liquid Fuels,” by Sir Fortescue Flannery, of which we 
gave an abstract last week. The first speaker in the dis- 
cussion was Lord Glasgow, who said that he had just 
returned from Egypt, where he learned that active 
arrangements were in progress for the development of 
important beds of shale upon the shores of the Red Sea 
which were believed to cover petroleum strata. 

Dr. Elgar observed that the employment of oil fuel 
was certainly coming to the front. 
system obtained a great hold in Russia, but many 
steamers were now being built in the United States 
entirely for the use of oil fuel. The figures quoted by Sir 
F. Flannery as to the relative efficiency of coal and oil 
fuel must, he thought, be accepted with caution. Ameri- 
cans did not believe that it was safe to rely upon a greater 
efficiency of oil fuel than of coal. At the degree of effi- 
ciency quoted 1 ton of coal would be about the equivalent 
of 32ft. of oil. He should very much like to have reliable 
information as to this question of relative efficiency. We 
may say that taking the specific gravity of liquid fuel as 
about 0°8, the equivalent of 1 ton'’s weight of water— 
35 cubic feet—would be 43°75 cubic feet ofoil. Two tons 
of oil, therefore, would represent 87:5 cubic feet, or 2°7 
times the equivalent of 1 ton of coals, assuming that to 
be the same as 32ft. of oil. This is practically the same 
as 2 to 3, quoted in the paper under consideration. 

Mr. Yarrow, on being asked to give his experience of 
the use of oil fuel on first-class torpedo boats, said that 
it could be employed most usefully and economically to 
supplement coal. He did not think that sufficient experi- 
ence had been yet gained to warrant the introduction of 
oil fuel furnaces into large vessels generally; but he con- 
sidered that they, as accessories, might advantageously 
and economically be added to small vessels. 

Admiral Fremantle was of opinion that the saving of 
bunker space, and the utilising of compartments in the 
double bottoms and peaks of vessels which were only 
required for water ballast, as well as the reduction in the 
number of stokers employed when oil fuel is burned, were 
of the utmost importance, and the strongest recommen- 
dations in favour of the system. As to the difficulty of 
obtaining supplies of oil, could they not be secured 
naturally ? Petroleum existed largely deep below the 
surface in England, and only wanted enterprise to work 
it. He had one strong objection to the use of oil fuel. 
The experiments made with the Surly were very notice- 
able on account of the thick volumes of foul smoke which 
were the result of the fuel. He would like to know 
whether the same effects were always to be anticipated. 

Colonel Swan thought that many of the objectionable 
features which were associated with the employment of 
oil fuel,on the Caspian Sea notably, were due to the 
crudeness of the arrangements made for furnaces and 
burners in the Russian steamers. In Russia no effort 
had been made at first to economise the refuse of petro- 
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leum to be used as fuel. It was assumed, after the 
removal of the spirit and oil, to be useless, and was 
thrown into the sea to get rid of it. Thus when it was 
found that this refuse could be used as fuel, the crudest 
and most economical burners were employed—only pieces 
of gas pipe—which did not arrange for the supply of suffi. 
cient oxygen to burn the fuel thoroughly. It was 
necessary to get rid of all the water remaining in the fuel 
and to use very efficient burners it oil fuel was to be a 
success, as great damage had occurred to boilers from 
water entering through the burners into the furnaces, If 
the relative figures, as to efficiency, given in the papers, 
were correct, a great result had been obtained. The 
economy of space secured by the reductions in bunker 
space, kc., was of great importance. 

Herr Gimball said that he should like to know what 
the evaporating power of the oil fuel was. Sir I’, 
Flannery replied that it was very high. Herr Gimbal] 
thought that the process of gradually heating the oil fuel 
was excellent. Mr. Melville, Inspector of Machinery, 
observed that only the advantages of the use of oil fuel 
had been put before the meeting. There were grave 
disadvantages. One was the destructive effect upon the 
boilers of the entry of water with the oil fuel. The 
original quantity of water mixed with the fuel varied from 
3 per cent. to 40 per cent. By its entry through the 
burners it extinguished the light, and, unless the burners 
were immediately relighted, an explosion took place. xs 
regards the relative efficiency of coal and oil fuel, and the 
economy of evaporative power found with the latter, 
assuming 15 lb. of water to be evaporated by 1 Ib. of coal, 
20 lb. of water will be evaporated by 1 1b. of oil fuel. He 
had been experimenting for some time with oil fuel, but 
had not obtained such good results as those set forth in 
the paper. The smoke created by the use of oil fuel 
is very dense at most times, and itis difficult to prevent. 
Great space in the furnaces is required for perfect com- 
bustion, and the arrangements to meet this want create 
inconceivable difficulties. 

A paper was then read by Captain G. Russo, naval 
architect, Royal Italian navy; on “The Navipendular 
Method of Experiments as applied to some Warships 
of different Classes.” 

After reading the paper, Captain Russo gave a most 
instructive demonstration of the use of the “ navipen- 
dulum,” which is his own invention, and which was lent 
for the purpose by kind permission of the Italian 
Minister of Marine. A paper upon the subject of this 
apparatus has already been before the Institution of 
Naval Architects, and was described in these columns 
last year, but it may be as well, before briefly alluding 
to some of the results obtained with the navipendulum, 
to describe its appearance and action. The paper itself 
should be carefully studied. It is a piece of mechanisin 
by which the rolling movement of ships in still water 
and amongst waves is reproduced on a small scale. 
There are two principal parts :—One represents the vessel. 
and consists of a pendulum of a special shape, to which 
the name “navipendulum” is given ; the other represents 
the waves, and consists of an apparatus capable of 
causing on the navipendulum the same effect which the 
waves, assumed to be regular and of trochoidal form, 
produce on the real vessel. The navipendulum, arranged 
to represent a given ship, is so made as to possess, on a 
small scale, all the geometrical and mechanical propertics 
of the corresponding ship which are in play in her rolling 





motion. The form of the curved line 66, which deter- 
mines the swinging of the pendulum along a plane surface, 
depends on the shape of hull of the ship; it is a line 
parallel to the line of the centres of buoyancy of the ship 
in various positions of rolling, but passing very close to 
the centre of “apts Practically, this curved line follows 
very closely the shape of the ship’s bottom. The centre 
of curvature M of the line 6b on its middle point corre- 
sponds to the metacentre. Two weights, ww, are so 
arranged upon a bar secured to the navipendulum that 
the centre of gravity G of the latter—which, with the 
weights, swings freely upon the surface bb along a line 
L L—shall occupy a position corresponding to that of the 
centre of gravity of the ship. The distance between the 
points MG, then, represents, on a reduced scale, the 
distance between the metacentre and the centre of 
gravity of the ship, or the metacentric height. The 
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position of the weights ww, besides being governed by 
the condition that the centre of gravity shall be in the 
desired spot, is also governed by another condition, 
namely, that the moment of inertia of the navipendulum 
should correspond in the due ratio of similitude to that 
of the ship. This second condition is fulfilled when the 
period of oscillation of the navipendulum corresponds to 
that of the ship. 

The navipendulum, te correspond to the ship, must 
mect, in its oscillations, resistances corresponding to 
those which the ship meets in water; artificial resistances 
must therefore be brought in. The means adopted to 
obtain this consist of the addition of a block of wood, D, 
secured above the navipendulum, and a leather strap 
stretched across it. The shape of the surface of the 
block is determined in quite a practical way, by successive 
experiments ; the tension of the belt is regulated by a 
stretcher and a dynamometer. Having arranged the 
navipendulum as described, its rolling along the curve of 
the line b 6 upon the plate LL, fixed horizontally, corre- 
sponds with the rolling of the vessel in still water; and 
the curve of extinction of the rolling of the navi- 
pendulum will correspond to that of the ship. 

Passing now to the wave-motion apparatus, it has its 
characteristic feature in the cinematic law of the move- 
ment given to the plate L L,on which the navipendulum 
rests. Such a motion corresponds, on a reduced scale, 
to that of a portion of the surface of the wave, considered 
as trochoidal; or, in other words, corresponds to the 
motion assumed by a raft put to float on the wave we are 
considering. Now, this little raft may be easily supposed 
to be freed from the action of the liquid surrounding it, 
and put in motion—under identical conditions, as_ if 
floating ona wave in various positions—by a specially 
designed mechanical means. It will also be easily under- 
stood that this raft, with its motion, can be represented 
on a small scale. In the apparatus a motion of 
this kind is given to the plate L L, on which the 
navipendulum rolls, and which constitutes the essential 
part of the whole mechanism. The plate LL is sup- 
ported by a rotating arm OM; the normal MP to the 
wave surface, or to the plate, is materially represented by 
arod M M acting as a governing lever to regulate the 
inclinations of the plate. In order to set the apparatus 
to represent, with a given scale of lengths corresponding 
to the ratio between the vessel and the navipendulum, 
the length, height, and period of the wave under con- 
sideration, a certzin formula must be followed. The 
apparatus is run by an electric motor, and the required 
speed is obtained by means of a pair of stepped cones of 
pulleys, and by electric resistances introduced. 

This is a brief recapitulation of the working features 
of the navipendulum designed by Captain G. Russo, 
by the employment of which curves of oscillation 
and of extinction of rolling, which may be expected 
to be found in certain vessels, both in still water 
and amongst waves, can be determined before the 
vessels are actually built, as well as their steadiness and 
other features in a seaway. The diagrams produced by 
indicators attached to the navipendulum correspond in a 
remarkable way to the actual observations on rolling 
and extinction of the same taken upon vessels in our own 
Navy, when the shape of the curve 64on the apparatus 
is made to correspond with the necessary points in the 
centres of buoyancy of the ships themselves under vary- 
ing conditions of roll. For it must be noticed that, not- 
withstanding the great number of elements which are in 
play in the rolling of a ship—dimensions and shape of 
hull, metacentric height, moment of inertia, period of 
oscillation, size, form and position of bilge keels, &c. &e. 
—yet all these elements are implicitly represented in two 
diagrams. which are sufficient to give all the necessary 
data for proceeding to navipendular experiments concern- 
ing any given ship. These are the diagrams of sta- 
tical stability—curve of righting levers—and the diagram 
of declining angles, the latter being accompanied by the 
indication of the natural period of the ship. 

Captain Russo was warmly received by the members of 
the Institution when giving his interesting explana- 
tion of the working of his apparatus. The exactitude 
with which all the accidental circumstances attaching to 
the position of a vessel amongst waves could be produced 
at pleasure was remarkable. It is impossible, how- 
ever, to witness such a valuable exposition without 
regretting that the idea of M. Bertin, constructor-in-chief 
to the French navy, in regard to the photographing of 
actual positions of war vessels in a seaway and amongst 
waves, should not have been developed more com- 
pletely. The idea was excellent ; certain battleships and 
cruisers were sent out in specially rough weather, and 
many series of exact observations were secured by instan- 
taneous photography, showing the extraordinary positions 
that these vessels occasionally assumed, involving some- 
times a displacement of the centre of gravity at least 
110ft. forward or aft, as well as other displacements of 
the weights to starboard and port. We cannot help think- 
ing that such demonstrations of actual conditions that had 
taken place might be usefully combined with diagrammatic 
observations of the theoretic conditions that the ships 
might be expected to assume, in order to discover weak- 
nesses in the attributes of our vessels which might other- 
wise escape notice. This, however, by the way. 

On Friday morning the Institution again met, under 
the chairmanship of the Ear] of Glasgow. After some formal 
business, Mr. W. Laird Clowes was called upon to read 
his paper, entitled “ Recent Scientific Developments and 
the Future of Naval Warfare.’ As we print this 
paper in full in another column, there is no need further 
to refer to it here. 

An unusually interesting discussion followed. It was 
a paper which was eminently suitable for discussion, and 
it was severely criticised by service members. 

_ Admiral Fitzgerald spoke first. He had, he said, 
listened with astonishment to the paper. Fifty years 
ago the imputation that the Navy was behind the times 
might have been urged with some show of truth. Now- 
a-days it was certainly not the fact. If they paid atten- 





tion to all the things brought them by every one who 
thought he was an inventor their whole time would be 
taken up, leaving none for their other duties. In the 
matter of speed, of the importance of which Mr. Laird 
Clowes had said that the Admiralty seemed unaware, he 
maintained that the Admiralty were most fully aware of 
the value of speed, and quoted as a proof the fact that 
they were taking steps to experiment further with turbine- 
drivencraft. Then, as to spar torpedo attack on submarines 
from destroyers, it was alleged in the paper that this 
was practically valueless. But if by their means highly- 
charged torpedoes could be exploded in the vicinity of a 
submarine it would give her a very nasty shock, even if 
it did not succeed in sinking her. If Mr. Clowes, he 
said, could show them a gun which would reach the 
submarine under water then he would be only too 
delighted to welcome it, but at present that gun was not 
forthcoming. As to range-finders, the author's experience 
was not hisown. The Navy had helped greatly in the 
development of this instrument, and at the present time 
he was forwarding to the makers some valuable hints 
obtained in its practical use, and Mr. Clowes had 
remarked that submarines had sounded the doom of 
blockades. ‘“ Why,” said Admiral Vitzgerald, “the block- 
ade was doomed twenty-five years ago when the torpedo 
boat came in.” 

Admiral Henderson, who next spoke, said that the in- 
telligence of men in the Navy was a reflex of the intelli- 
gence of the nation. If the standard was not what it 
ought to be—and he did not admit that it was not—then 
it was the system of national education which was at 
fault, and not the Navy specifically. As to the spar 
torpedo being used by destroyers against submarines, the 
idea struck him as being very much Jike a six-oar galley 
trying to catch aduck punt. He thought that something 
might be done by howitzers sending shells with a high 
trajectory, which shells might be exploded at any required 
depth under water. The limitations of submarines should 
be recognised, just as those of torpedo boats and torpedo 
boat destroyers had been. Then turning to the subject 
of whether or not the Navy was on the look out for good 
things, he said that the service was quite alive to the 
possibilities of wireless telegraphy, and was developing 
this system to the utmost. Moreover, he did not, con- 





trary to the assertion of the author of the paper, know one | 
single ship which was without a range-finder. He, the | 
speaker, did not approve of separating officers from the | 
materials they have to work with. It was a mistake, in 
his opinion, to specialise as the author wished todo. On 
the contrary, he held the view that all should know how | 
to handle, and, if necessary, repair everything with which | 
they came into contact. | 

Mr. W. H. Whiting, of the Admiralty, said that, in | 
spite of the criticism which the paper had met at the | 
hands of the two first speakers, he thought that Mr. | 
Laird Clowes’ paper would, of all those before the Insti- 
tution this session, create the greatest impression on the | 
public mind. The last fifteen years had seen an entire 
revolution in public knowledge. The main question | 
now-a-days was what was the general attitude in the | 
Navy with regard to technical education. Mr. Laird | 
Clowes had said that in the Navy we were displaying all 
our national faults, that we are rejecting good inventions, 
and what not, and that we were neglecting to train our 
men to work the appliances. These were plain, whole- 
sale charges. What did he recommend to redress 
these evils? In the first place he urged the seeking out 
and the appropriation of good inventions. In general 
everyone would agree with this—the differences would 
only be in matters of detail. In general, too, this was 
actually done. If, however, he intended to uphold the 
taking up of every invention which was brought forward, 
the author was laying himself open to grave criticism. 
It was no part of the Admiralty or of the Navy 
to work out the crude ideas of inventors. For his 
own part, Mr. Whiting said, he did not think 
that the future of naval warfare depended solely 
on the points raised by Mr. Laird Clowes, and he did not 
think that mechanical appliances had had much to do 
with the results of the two recent naval wars. Mr. 
Laird Clowes, he continued, seemed to think it desirable 
to multiply appliances and complexity. He himself 
looked upon this as dangerous; hardly less dangerous 
than going to the other extreme and disregarding all 
appliances. Moreover, he was certainly not in favour of 
giving the absolute control of all parts of a ship into the 
hands of one man. It was beyond the power of one 
man properly to govern the whole of a modern battle- 
ship in every detail. Todo this would overwhelm the 
commander and very possibly cripple the ship. The case 
of destroyers was apropos to this discussion. If you 
improve and improve, you modify the type and undo all 
the good which may have been done. He thought an 
excellent object-lesson in this connection would be a 
warship on to which at one end was streaming a long 
line of appliances in duplicate and triplicate, and from 
the other end of which was being carried away a long 
line of 6in. guns—for room must be provided. In some 
points he was at one with the author, but whereas Mr. 
Clowes wanted complexity, he himself most strongly 
advocated simplicity. What we want, he added, is to 
strive for greater economy of idea, and greater simplicity 
in internal design. 

Admiral Sir John Hopkins said that we wanted papers 
like this brought before us. They made us think. The 
last speaker had expressed his dislike to mechanical 
devices, but as an argument against this the electric 
hoist would bring 6in. shells up to a gun six times as 
quickly as they could be brought by hand. The electric 
hoist had, as a consequence, been adopted. Personally, 
he was old enough to remember when guns were trained 





with handspikes, and a very good way it was, too; but) 
methods had changed, and unless we lived up to all the 

advances made in all mechanical departments we should | 
go under. But it was a very different thing receiving all | 
inventors with open arms, as Mr. Clowes had advocated. | 
Tf this were done, then there would be no time for any- | 


thing else. Astegarded speed, in season and out of it he 
had advocated it. There was not a shadow of a doubt 
that Sir Gerard Noel had not won at the last Naval 
Manceuvres simply because his ships were not fast enough. 
As to submarines, he was of the opinion thatno gun, however 
trained, would be found to reach them when far under water. 
Up to the presert no gun had been found which would 
send a projectile more than 2ft. under water without 
going off its course. Then as concerned range-finders, 
they had all been hammering away at the instrument 
made by Barr and Stroud for years, but it was not perfect 
yet. It was not accurate enough—certainly not accurate 
enough to hit the bullseye at 2000 yards. On the 
question of piercing armour with shells, and making 
them burst inside, he said that this had actually been 
accomplished. He thought it must be an open secret 
he himself would not know it, he remarked, if it were not 
—that in the recent trial with the Belleisle a 9°2 shell 
had pierced 6in. of hardened armour and burst inside. 
He could not imagine, he said, where the author had got 
his facts regarding the amount of black powder necessar 
to explode a charge of cordite in a 13in. gun. Mr. 
Clowes had said that as much was required as was 
necessary in times past to work two 64-pounders. He 
did not know exactly how much that was, but it certainly 
was not less than 8 lb. of powder for each gun, or 16 |b. 
for the two, whereas the actual igniting charge for the 
cordite of a 13in. gun was only 8 ov. Then, as regarded 
blockades, no man in his senses would now -a-days 
think of blockading a port. What was done was not to 
blockade but to watch. The difficulties which had been 
met with with certain types of boilers might possibly, as 
Lord C. Beresford said, be due to ignorance in those 
handling the boilers. Was it to be expected that know- 
ledge of new things could be obtained without experience ? 
The modern bluejacket was equal to anything which 
might be demanded from him. Likewise the officers. 
In bis mind it was a very good thing that the officers 
should have more of the engineers’ work to do. The 
scientifically-inclined naval officer was just as capable of 
doing some of the engineers’ work as the engineers them- 
selves, and it was absurd to ridicule their endeavours in 
this direction. At the same time, he welcomed the paper. 
The naval officer courted criticism. It gave him some- 
thing to think about and ponder over. 

Admiral Sir Edward Fremantle also welcomed the 
paper. He said it was essentially a naval officers’ paper, 
and it appealed to them. But Mr. Laird Clowes was 
scarcely up to date. What was going on fifteen years 
ago could not, he said, be compared to the events of 


to-day ; but he quite agreed with Mr. Laird Clowes that 


we were not sufficiently alive to new inventions. We do 
much in this direction, but we might do more. We were 
the last nation, for example, to adopt the electrically- 
worked ammunition hoists referred to by a former 
speaker. The Board of Admiralty were hard-working, 
able men; perhaps even they were overworked. The 
question of taking up all new inventions was very large. 
Every inventor, whether on good grounds or not, thought 
his own appliance perfect. Not infrequently an invention 
is taken for inspection in quite a crude and rough 
state. The busy man, then, seeing that it was not in 
working condition, passes it by—and rightly too. Per- 
sonally, he would suggest that there might be appointed 
a committee to investigate inventions, and to do nothing 
else. Similarly, committees might wel] be formed for 
other like purposes. He had always, he said, been 
an advocate of speed, and had read a paper 
before the Royal United Service Institution on the 
subject. He had predicted the result of the maneuvres, 
to which attention had been drawn. From _ the 
composition of the fleets, nothing else but the actual 
result could have been expected. Then as to submarines. 
These had proved themselves to have limitations, just as 
the torpedo boat—which, when it was first introduced the 
French had declared perfect—had done. Mr. C. M. John- 
son, R.N., had been quoted in the paper as ridiculing 
officers who had an engineering turn of mind. Mr. John- 
son had been his béte noir, because he assumed as facts 
things which he, Sir Edward Fremantle, denied were facts. 
He thought that to bring in Mr. Johnson’s remarks was 
out of court. Personally, he considered that the recent 
changes in the duties of officers which had been intro- 
duced by the Admiralty were very wise. We should all 
agree with President Roosevelt when he said that 
every naval officer should be a fighting engine. In his 
—the speaker’s—opinion it was an excellent thing to 
more and more assimilate the duties of the officer and 
the engineer. Advance scientific training by all means ; 
the engineers were a splendid body of men, but he must 
say that their education appeared to him to be too 
technical. They should have a general education as well. 
If the engineers are to take the position they wished, 
and the place which, in his opinion, they ought to have, 
then they must receive more general education. Like- 
wise the naval officer should have more technical educa- 
tion. As to the personnel “assuming more and more 
the character of a penny-wise-and-pound-foolish make- 
shift,” as alleged by Mr. Laird Clowes, he said that this 
was absurd. The naval officer was doing all in his power 
to become as éfficient as possible. 

Professor Biles said that, as regarded the Naval 
Architects, they might congratulate themselves that 
they had not received censure in the paper. They 
might consider themselves more or less as spectators of 
the battle between the author and the naval officer. On 
the one side was Mr. Laird Clowes saying that the naval 
officer did not want as much as he ought to want; and 
on the other was the naval architect who said that the 
naval officers wanted a great deal too much. He thought 
that Sir John Hopkins had an understood Mr. 
Whiting in his appeal for simplicity. What Mr. Whiting 
had in view was not so much simplifying as the avoid- 
ance of duplication, and in some cases triplication. In 
his opinion there were many things which might be done 
in this direction. As to the question of the engineers, 
he hardly thought that a learned society was the place 
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to discuss their grievances. The naval officer must 
necessarily, he thought, be an engineer. He should 
know as much engineering as possible. The best result 
would be obtained if the two grades could approach one 
another as nearly as possible. As to the range-finder, 
the position was that the Navy had demanded a certain 
article to fulfil certain conditions. This had been forth- 
coming, and the conditions had been fulfilled. It was 
found, however, to have its limitations. But it does not 
follow because it was not more extensively taken up that 
the Navy had discouraged range-finders. There were 
many developments which have to take place before an 
ideal range-finder is discovered. An ideal range-finder 
would be one in which, by merely keeping the object 
aimed at in its field, would automatically alter the eleva- 
tion so as to have it continually correct. That point had 
not yet been arrived at. Mr. Laird Clowes was quite 
right in advocating that inventors should be encouraged ; 
but unfortunately there were such a crowd of inventors, 
and they always looked upon anyone who wanted 
anything as some one who ought to develop their 
inventions. 

Mr. F. Edwards said that his experience with the treat- 
ment of new inventions by the Admiralty was directly 
opposite to the view taken of it in the paper. 

In his reply Mr. Laird Clowes said he had been most 
interested in Mr. Whiting’s remarks. Simplicity was 
most distinctly to be desired, but efficiency must not be 
overlooked in obtaining it. As regarded submarines, it 
was the suggestion of Commander Kimball, of the 
United States navy, that they might be attacked by guns 
before, not after, they began to sink. There should be 
plenty of time to damage them badly in this way. The 
weight of the ignition charges of powder he had taken 
from an American official paper. There must evidently 
have been a misprint, and he was very sorry if a mistake 
hai been made. The electric hoist had been adopted by 
America at least five or six years before it had been used 
for our own ships. We had most certainly been behind 
other nations in this instance. Then as to speed, if the 
Admiralty have fully appreciated its importance, as had 
been urged during the discussion, why have they not the 
fastest mercantile reserve? Out of twenty-two mer- 
eantile ships, with a speed of over 20 knots, which might 
be employed in case of war, only nine belonged to this 
country. The proof of the pudding was in the eating. 
Then the range-finder could hardly be regarded as a 
service appliance. In the services of other nations it had 
been adopted for years. It might be argued that in a 
close action it would soon become useless; but it should 
be employed as long as possible. In conclusion, he 
remarked that he only too well realised that he was 
unable to do anything in the way of writing a paper, 
saving such as would rub people up the wrong way and 
make them speak. This certainly had been the result of 
his paper, and he was quite content with it. 

In the evening the principal paper was “ On Improve- 
.nentsin Propeller Shaft Bearings,” by Mr. Younger, which 
we print in full on another page. The report of the dis- 
cussion on this paper and the remainder of Friday’s pro- 
ceedings will appear in a future issue. 








DOCKYARD NOTES. 





Some very wild rumours are about concerning the new 
Chilian warships to be built, one at Elswick and one at 
Barrow. Rumour gives them two to four big guns (12in. or 
10in.) and fourteen 7-5in., which piece now bulks in popular 
imagination much as the 4°7in. did a couple of years ago. The 
balance of reports has indicated a species of Vittorio 
Emanuele—the ‘‘ intermediate ’’ ship that, despite all that 
was recently said at the United Service Institution, is going 
to be the ship of the future, in all probability. But Chili 
has so far followed French models, both the Prat and 
O’Higgins, her principal armoured ships, being on the French 
lozenge system. This system France has now discarded for 
another—all guns in pairs in turrets. The chances are, 
therefore, that the new ships will, more or less, follow the 
idea of the French Leon Gambetta, the Chilian navy having 
no earthly use for the battleship proper. Battleships are 
useless to a minor navy, which can best spend its money in 
squadrons of fast medium-sized, heavily armed, and well- 
protected ships—the Japanese Asama type, for instance. 
It may, indeed, be questioned whether Japan would not 
have been better served by six or seven Asamas in place of 
her four 15,000-ton battleships. Big ships like the King 
Edward are fine things, but they cost a deal of money. And 
the idea that there is to-day any integral difference between 
a battleship and an armoured cruiser is mostly the creation 
of people who compose naval annuals and statistical tables. 





Tue Revenge has arrived at Portsmouth for reconstruction. 
The Resolution and Empress of India have gone to Devon- 
port for the same purpose. . 


THE naval manceuvres will take place this year, after all, 
in the usual fashion, in home waters. It would have been 
that, or permission for the Press to witness the Mediterranean 
mancuvres, which will once more be regarded as con- 
fidential. 


THE Belleville boiler has been hit rather hard over the last 
Channel Fleet full-speed trials. Here are the figures :— 


Course: Palma to Gibraltar—342 miles, 
Ship. Average speed in knots. 
Mars, battleship .. eae 16-2 





Niobe, cruiser .. .. .. . 16-1 
Jupiter, pee see. oe 16 
Hannibal, battleship.. .. .. .. 15-9 
ificent, battioehip» ate 15-7 
Majestic, battleship .. : 1b-5 


Prince George, battleship lwoke down, 


, Tue Prince George’s engines are, as we mentioned some 
time ago, said to bein a bad way. Those of the Niobe are 


not, and her reported breakdown is not confirmed. How 
comes it that one battleship beat her, and that the others 
very nearly kept up ? 


In the case of the Hyacinth-Minerva 








race, other things than boilers could be reckoned as con- 
tributory causes, but in the case of the Niobe we know of 
nothing wrong with the engines in any way. 





Tue old cruiser Thames has been commissioned to replace 
the Empress of India while that ~~ is reconstructing. The 
Thames is an out-of-date warship, but probably not to any 
great degree an inferior fighting machine to the Collingwood 
and other Admiral class ships which form the bulk of the 
reserve fleet. 





Tue Leviathan arrived at Portsmouth last Sunday, March 
23rd, for completion for sea. 





Tue French are rather sarcastic at the expense of ‘le 
ministre de marine anglais’’ who, criticising the Gambetta, 
spoke of herasarmed with 7 :6in. and 5: din. piecesagainst9°2in. 
and 6in. in British ships. As the French point out, the 5-5in. 
are really 6°4in. and four 7-6in., sixteen 6: 4in. compare pretty 
well against the two 9-2in. and twelve 6in. which we carry on 
about the same displacement with a knot less speed—on 
paper. ‘‘ But no doubt,’’ says one contemporary, ‘‘ the 
English intelligence department have not yet discovered that 
the Leon Gambetta and Jeanne d’Arc are of different 
classes.”’ This is severe; but the Jeanne d’Arc certainly 
seems to have been the ship in mind. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE PREMIUM SYSTEM. 

S1r,—I was rather surprised to read in your issue of March 21st 
that Mr. Hubert Henry had only just obtained a clear idea as to 
the motive underlying the ‘‘ Premium System,” particularly after 
he had had the opportunity of studying the system from reading 
other literature, and therefore Iam sure you feel gratified that, 
with only reading your first article he has at last obtained a clear 
conception as to the motive underlying it. This you must take as 
a testimonial to yourself for your admirable and lucid articles on 
the subject. 

I think Mr. Henry will not be far wrong if he considers the pre- 
mium to be a bribe to the workman to do his utmost, either with 
or withort “ straining himself ;” and although Mr. Henry may feel 
shocked when he sees the impetus that the “bribe” gives to the 
workman, he must not put the lack of energy without the ‘‘ bribe ” 
down to actual loafing or fraud. 

To my mind, the necessity of “bribing,” whether it be in the 
form of piecework, bonus, or premium, turns upon the standard 
rate of pay for all men which the unions demand, for with the 
standard rate of pay comes a standard rate of working, and the 
men will seldom exceed this rate unless there is an inducement for 
them to do so; and to argue this, as Mr. Hubert Henry recognises, 
you must introduce the ‘‘ human element” in the case. To say or 
assume that the masters have been underpaying the men in the 
past is also wrong, for nothing creates more Jealousy in a shop than 
to pay one man more than another—even if his merits warrant it— 
if they are on time work, unless you increase the responsibilities of 
the higher paid man, by making him a charge man or something 
equivalent. That there are men who can work harder the masters 
recognise, hence the introduction of piecework years ago. It is 
not necessary for the bribe to be masked in any way, for it is only 
saying plainly tothe men, ‘‘If you work harder I will pay you 
extra ;” the difficulty is, in saying what form the extra shall take— 
piecework, bonus, or premium—and there is nothing dishonourable 
on the part of the workman in accepting this bribe for extra 
exertions, for a workman’s time is his capital, and if there is an 
extra demand made upon it, like all other commodities in com- 
merce, there should be extra pay for it. 

Mr. Henry’s assumption as to the relation that exists between 
employer and employed is quite wrong, and the freedom of con- 
tract on the part of the workman is very limited. For instance, a 
fitter who would be willing to work in a shop at 6d. per hour where 
the standard rate is, say, 9d. per hour, would not be allowed to do 
so by his fellows, whether they are unionists or not ; and a workman 
who belongs to a union—whether a good or indifferent workman— 
is not allowed to work for less than the standard rate of the district 
he is working in. 

There is no doubt whatever that the best possible form for the 
bribe to take is the premium system, for by it the advantage is 
always mutual between the employer and the employed. The 
higher the premium gained by the workman the more the —— 
benefits, and it has the advantage over piecework, inasmuch that 
the employer never loses his interest in the work, whereas when a 

iecework contract is given out the master has done with it till the 
job is finished, and whether it is done quickly or slowly, he has to 
pay the contract price for it. 

The premium system has also the advantage over piecework that 
there is no fear of prices being cut down, from the very fact that 
although there is no limit to what the workman can make, the 
master also gains in direct proportion, whereas in piecework, if the 
job is completed tou quickly, there is always the possibility of the 
price being dropped ; and again, piecework does not give the best 
man the advantage—he might be able to do his task in one-third of 
thetime occupied by the ordinary workman, but if he does so jealousy 
at once becomes rampant in his fellows, he is quietly told that he 
must not work so hard, or the prices will be cut down, for itis wéll 
known by the workmen in a piecework shop that a given rate must 
not be exceeded, say, time and half, or time and a third, and their 
exertions are limited to that extent; but with the premium 
system there is no such restriction, the workman can go at it to 
his heart’s content, knowing that for each hour he saves in the 
time allotted he receives his bonus, and the master stands smiling 
by, knowing that he also reaps his proportion of the bonus, so the 
whole thing works out to their mutual advantage. And this is far 
better than to havea “‘speed-and-feed ” foreman, or ‘‘ router,” as 
Mr. Barnes would call him, 

I notice that Mr. Henry has fallen into a very common error in 
judging the time that should be occupied in doing a piece of 
machine work, This can generally be judged within seven or ten 
per cent., but the time taken by some workmen to get their 
machines ready for the job, or to change from one job to another, 
is frequently an unknown quantity, and the speed-and-feed fore- 
man will not look after this ; but the ‘‘bribe” shortens the time ver 
considerably, and it is surprising to see how the workmen will loo 
after their tools, get them ground, get their packing and bolts, &c., 
ready for the next job, whilst their machine is at work, when they 
are working under a system that pays them to do it the ‘‘quickest 
oe , And, therefore, since the premium system works well 
or both master and man, I think the good results are brought 
about by human sympathies between the two, DELTA, 
March 24th, 





S1r,—I have read with attention the interesting series of articles 
on the above subject which is appearing in your columns. 

A principle of payment which enables the employé to earn high 
wages ‘‘ per day,” while the master pays low wages ‘‘per unit of 
production,” is a system which should appeal alike to master and 
man, 





Speaking, however, as one who has had practically no experience 
of the working of the premium system, there are certain points 
on which i should like further information with regard to this 
subject. 

First, it is obvious that the fixing of the minimum number of hours 
in which any given job should be completed is a responsible task. 
requiring a man of considerable and all-round experience to carry out 
in a satisfactory manner, more especially as, when introducing this 
system, it is important that the minimum allowance should not be 
too liberal, while at the same time it would be disastrous if the 
allowance were cut so fine as to prevent the workman from obtaining 
any advantage. 

It would be interesting to know what salary an efficient man for 
this work should command. In a workshop dealing with a large 
variety it would be impossible for the manager or the foreman to 
carry out the fixing of the time limit ; and it is conceivable that in 
a large works it would be necessary to maintain a separate staff for 
this purpose. Would the increase of production warrant this 
additional outlay ¢ 

Secondly, in a progressive works new machine tools and 
appliances for cheapening the production are constantly being 
brought out. As these come into use the time limit must, of 
course, be reduced. Is there not danger of the workmen looking on 
the reduction of the time limit as an attempt to cut down their 
profits! I happen to know an instance of a London firm who in- 
troduced the premium system in their machine shop. The 
principle was as follows:—A time limit was fixed for each job, 
Whatever time the workman saved over the limit fixed he received 
pay for half the number of hours saved. That is to say, supposing 
the limit was fixed at ten hours and the job was completed in eight, 
the workman would receive pay for one hour in addition to the 
eight hours worked. 

here was a great deal of grumbling among the men at this, 
which resulted in a deputation waiting upon the management to 
point out that if a workman saved the firm two hours on a job by 
extra exertion on his part, it was only fair that he should receive 
full pay for the two hours he had saved. This request was not 
acceded to, 

It is possible that the union had something to do with the 
raising of this point ; but, after giving the system a six months’ 
trial, it was found that, except in a few isolated cases, neither the 
masters or the men were obtaining any appreciable advantage, 
and the system was abandoned, 

In raising the above points, I do not desire to throw cold water 
on a scheme which appears excellent from every point of view; 
but if any of your readers have experienced difficulties such as | 
have touched upon when introducing the premium system, it would 
be interesting to hear how they have overcome them. 

The excellent booklet issued by Messrs. Barr and Stroud to 
their workmen, published in your issue of March 7th, should go 
far in the direction of enabling the workmen to take an intelligent 
view of the system when first introduced. 

A Works MANacer, 
March 24th. 


MONOLITHIC SEA WALL WORK, 


Sir,—In the notice of Mr, Vernon Harcourt’s work on “Civil 
Engineering as Applied to Construction,” page 265 of THE 
ENGINEER for last week, it is stated, with reference to the construc- 
tion of deep-water quays in Dublin with 360-ton blocks, that ‘‘ the 
expense of the massive and heavy staging, machinery, and plant 
required for lifting and depositing the blocks ‘x situ, was so great 
that it is unlikely the system will be employed again on the same 
scale.” The writer of this remark could not have seen the work in 
operation, for one of the chief merits of the large block system is 
its great economy compared with the orthodox methods of con- 
struction. The Dublin deep-water quays were extensions into the 
open estuary, and the ordinary method of construction would have 
involved cofferdams, with a dam on either side of the wall, each 
45ft. high, and heavy pumping, as the bottom was for the most 
part porous sand or gravel, with a great head of water outside. 
In addition to the cofferdams, very heavy staging would have been 
required to support engines, cranes, concrete mixers, pumps, and 
other machinery ; all these temporary works were saved, and, in 
fact, the economy of building with large blocks in Dublin was over 
£16,000 a year compared with the ordinary method. The only 
special plant required was the block-lifting barge and the large 
diving bell. The former cost £18,783; the bell and its barge cost 
£4610 ; total, £23,393. This is much under £5 per running foot of 
the quay walls, which were built with large blocks until the work 
was temporarily suspended. Besides building’ quay walls, this 
special plant has been employed in Dublin in laying the foundations 
of one lighthouse and protecting the base of another in exposed 
situations, and also for minor harbour works, and in these opera- 
tions some thousands of pounds have been saved. 

For breakwaters the economy and efficiency of the large block 
system would be very great indeed. In one storm at Holyhead, 
and in another at Portland, far more staging was lost in a few 
hours than the whole cost of the special plant used in Dublin, 
which, with a little overhauling, is now as useful as the first day. 

As regards breakwaters—not to mention rapidity of construction 
—the large block system affords far greater strength to resist 
storms than the usual methods, and would in many cases have 
saved hundreds of thousands of pounds in first construction and in 
subsequent upkeep, Brnpon B, STONEY. 

14, Elgin-road, Dublin, March 18th. 





THE LATE MR. BRYAN DONKIN, 


Str,—Who was “Bryan Donkin the younger, of Bermondsey, 
civil engineer,” who, on February 9th, 1850, took out a patent— 
No, 12,964—in conjunction with Barnard William Farey, of the 
Old Kent-road, civil engineer, for improvements in steam engines 
and in fluid meters? He could hardly have been the Mr. Bryan 
Donkin whom we have lately lost, as he was only a boy in 1850. 
Again, was Barnard William Farey any relation to John Farey 

1791-1851—author of a work on the steam engine, published in 
1827! Mr. John Farey was a great friend of my father’s, and [ 
knew a good deal of him, I never knew that Bryan Donkin I. 
had anything to do with Farey’s book—see page 258 ante—and 
there is no reference to Donkin on the title page or in the 
preface. 

March 24th, R. B. P. 








THE ELECTRICAL STANDARDISING, TESTING, AND TRAINING INsTI- 
TUTION.—Increased accommodation having been obtained at 
Faraday House, the Board have made arrangements to commence 
a new session at the beginning of the summer term, ¢.¢., on 
Monday, April 7th. The entrance examination will be held at 
11 a.m, on Wednesday, April 2nd. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.— The seventh annual 
dinnerof this society was held at the Restaurant Frascati onSaturday 
evening, the 22nd inst. The chair was occupied by Mr. Maurice 
Fitzmaurice, M. Inst. C.E., the engineer to the County Council, 
and there was a very large attendance of members and friends. As 
the title of the organisation indicates, the members are men who 
have charge of the engineering work of public institutions, hotels, 
water and sewage works, destructor and electric light stations, &c. 
Its chief aims are ‘ to raise the status of its members in all 
respects ;” to bring the members together for the reading and 
discussion of papers of engineering interest, and to visit works. 
Members have also the privileges of the use of the technical 
libraries, reading and recreation rooms of the St. Bride Foundation 
Institute, Bride-lane, Fleet-street. In addition to these attractions 
concerts and dances are held from time to time. The honorar 
secretary of the Association is Mr, Arthur Davey, 121, Mercers-road, 
Tufnell Park, London, N, 
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RAILWAY MATTERS. 


Tue tramway manager and electrical engineer of the 
London County Council are about to examine the electric tramway 
systems at Paris, Munich, and Buda Pesth. 


Te work of construction of the electric tramways in 
Calcutta is being rapidly pushed forward. The overhead work has 
been completed without any inconvenience. 


THERE is a project on foot to build a railroad from the 
Dos Cabezas Mines to Casas Grandes, where connection will be 
made with the Sierra Madre line, and thence to a connection with 
the Mexican Central, at or near Ojo Caliente. The total length of 
the proposed road is 150. miles. 

An American syndicate is said to have obtained the 
concession for the construction, at St. Petersburg, of a metro- 
politan railway which will not only connect the Russian and Finnish 
railway systems, but will also take the place of the horse-driven 
trams now in existence. The capital required is stated to be 
80,000,000 roubles. 


THE new Whitechapel and Bow Railway, to be opened 
shortly, will enable through trains to be run from Southend to all 
parts of the ‘“‘ Underground Railway.” The railway will connect 
the Whitechapel terminus of the Metropolitan District with the 
Bow Station of the London and Southend Railway. The two miles 
of new railway have cost a million and a-quarter. 


Tae London and Brighton Electric Railway Bill, 
against which seven memorials alleging a large number of non- 
compliances with the Standing Orders of Parliament had been 
deposited, and in respect of some of which the Examiner had 
reported non-compliance, was rejected by the Standing Orders Com- 
mittee of the House of Lords, Earl Morley presiding. 


Tue Paris, Lyons and Mediterranean Company has 
just installed, by way of trial, water troughs for express trains 
ender Aisy and Montbard. These troughs are 536 metres long, 
and are fed from a neighbouring station, the pumps being 
worked by windmills. The capacity of the troughs is the same 
as that of the tenders of the largest locomotives running on the 
system. 

THE general superintendent of the Grand Trunk Rail- 
way, Mr. F. H. McGuigan, has been appointed manager of the 
system, and will have-charge of the maintenance of way and trans- 
portation departments, reporting directly to C. M. Hays, second 
vice-president and general manager. The office of manager of the 
railway is a new creation, and Mr. McGuigan takes charge imme- 
diately. His headquarters will be at Chicago. 


On Tuesday, the 18th inst., a party of members of the 
Railway Club were enabled by the courtesy of S. Pearson and Son, 
Limited, to inspect *the works of the Great Northern and City 
Railway, which has been constructed for conveying passengers 
from Finsbury Park (Great Northern Railway) to a station opposite 
Moorgate-street (Metropolitan). The tunnels are 16ft. diameter, 
thus being about 5ft. larger than those of the Central London, 


Art the annual meeting of the United Kingdom Railway 
Officers’ and Servants’ Association and. kindred funds, held in 
London on Monday, it was stated that forty-one years had elapsed 
since the parent branch of the institution, namely, the Railway 
Officers’ and Servants’ Association, was established, which, with its 
branches, continued to do a large amount of good. Since its 
commencement benefits to the extent of £164,482 had been 
conferred. 


In the Russian Ministry of Finance a project is being 
worked out for constructing a line of railway from the upper 
reaches of the Angara River to the river Vitim. The projected 
railway will traverse the richest gold-bearing district of Siberia, 
which is that lying to the north-east of Lake Baikal, and it will be 
600 miles in length. There is not a single railway line in the 
region in question, and the nearest railway accommodation is that 
provided by the Trans-Baikal Railway. 


AN official statement of value and quantity of railway 
material, rolling stock and stores imported into India for State and 
guaranteed railways, distinguishing between those supplied by 
British firms and foreign firms, shows that in four years, 1896 to 
1899, the State railways purchased British goods of the value of 
£3,267,319, and in five years 1896 to 1900, foreign goods of the 
value of £107,462. The companies’ railways obtained in the five 
years in question foreign goods of the value of £404,843. 


Tar rolling stock on the Manchurian Railway has 
lately been largely increased and much improved, and there is a 
marked augmentation in the passenger traffic. The journey from 
Vladivostock to Irkutsk is now accomplished in fifteen days. The 
Krasnoyarsk-Irkutsk section will be completed during the coming 
summer. It is officially announced that the express between St. 
Petersburg and Vladivostock will shortly be started, and that the 
journey will not occupy more than fifteen days. 


Tue Nicaraguan Government has just decided to 
establish a railroad, which, starting from Momotombo, on Lake 
Managua, and passing by either Matagalpa or Jinotega, will have 
its terminus at some point on the Rio Grande accessible to ships 
from the Atlantic. A contract has been entered into with the 
Government for building a railway, to connect Matagalpa with 
the Rio Grande, and the contractors will also have to establish 
a line of steamers on the Rio Grande in connection with this 
railway, and run vessels between the mouth of the river and the 
United States. 

A DEPUTATION waited upon Mr. Charles J. Owens, 
general manager of the London and South-Western Railway, at 
Waterloo recently, to urge the opening of the mineral railway line 
from Bodmin to Wenford for passenger traffic. Mr. Owens said he 
was well acquainted with the district referred to, and thorough] 
appreciated its charms. He considered the valley through which 
the railway passed was not surpassed in scenery anywhere. He 
was also fully aware of the development of trade there, and if, 
after inquiries, it was found that money would not be lost on the 
undertaking, he would be quite prepared to recommend his 
directors to start a passenger service, 


THE report of the directors of the Lancashire, Derby- 
shire, and East Coast Raiiway for the half-year ended December 
31st last states that the accounts show a gross revenue from all 
sources of £54,063, as compared with £44,243, the gross revenue in 
the corresponding half-year of 1900, being an increase of £9820. 
The working expenses have been £35,137, being at the rate of 
64-99 per cent. upon the gross revenne. In the corresponding 
half-year of 1900 the expenses were £31,842, being at the rate of 
71-97 per cent. upon the gross revenue. The net revenue for the 
half-year amounts to £18,926, against a net revenue for the six 
months ended December 31st, 1900, of £12,401. 


THE assistant goote manager of the Midland Railway 
Company, Mr. W. Whittaker, is retiring at the close of the present 
month, owing to indifferent health. He entered the service of 
the Midland at Derby in 1853. In November, 1856, he was a clerk in 
the goods manager's office, and in September, 1862, was promoted to 
the post of chief correspondence clerk. In 1868 he was associated 
with Mr. A. W. Newcombe, who succeeded Mr. Walklate as goods 
manager. Afterwards he succeeded Mr. G. H. Turner as chief 
canvasser, in which position he remained until September, 1886, 
when he was promoted to be chief of the rates department of 
the goods manager’s office, and subsequently made assistant goods 
manager, combining both duties, 





NOTES AND MEMORANDA. 


Tue Yanadis tribe of the Nellore district, Madras Pre- 
sidency, produce fire by friction by means of two sticks—one short, 
the other long. In the former a square cavity is made, and it is 
held firmly on the ground, while the long stick is twirled rapidly 
to and froin the hole. No charcoal powder is used, but a rag, or 
even dried leaves, are ignited. 


THE quality of the work turned out at the Persian 
ordnance factory at Teheran it said to be excellent. The works 
are under the superintendence of German officers. German 
machinery is used, by means of which 200,000 to 500,000 Mauser 
cartridges may be produced daily. Factories are also to be 
established shortly for the manufacture of side arms, 


THERE are no large veins of iron ore in Japan, so far 
as investigations conducted by the authorities go. At present the 
iron deposit at Kamaishi is generally regarded as the largest of its 
kind, and is followed by Ugo, Echigo, Hida, Mino, most of the pro- 
vinces in the San-in-do, &c., where the ore is found to some extent. 
The output in 1900 was 23,682 tons, representing about £96,000 in 
value. 

Ar a recent meeting the Liége Geological Society 
discussed the question of recent discoveries of coal in the district 
known as La Campine, situated in the province of Antwerp. ‘The 
existence of coal beds in Northern Flanders has for some time past 
been a matter of practical certainty ; and expert opinion now 
inclines to the belief that there isan extensive coalfield in this part 
of Belgium which connects those of Yorkshire with the Westphalian 
deposits. 

Ir is stated that the Edison Syndicate for treating iron 
ore has now under consideration the erection of large works in 
Norway, having obtained from the Government large concessions 
of ore, which are being examined by Mr. Adams and Mr. Roberts 
of Albany, while Prof. Turrettini, of Geneva, is getting out an 
electrical and hydraulic installation for generating 10,000 to 15,000 
horse-power from waterfalls of which the syndicate also holds the 
concession. 

THE latest 6in. 50-calibre gun used in the Japanese 
navy is wire-wound for about half its length, and is from 5 to 10 
ealibres longer than those now in service. The total length is 
309-73in.; length of bore, 300in.; weight of projectile, 100 Ib.; 
weight of cordite charge, 29 lb.; weight of nitrocellulose charge, 
47 lb., corresponding velocities for both powders, 3000 foot-seconds ; 
corresponding energy, 6240 tons ; maximum pressure in gun, 15-5 
tons ; total weight of gun, 7-98 tons. 


THE length of canals used for internal navigation in 
France is 3012 miles, and the length of the rivers and streams so 
used 4665 miles. The tonnage of the cargocarried on the canals in 
1901 was 17,017,590 tons, as compared with 17,896,827 tons in 
1900, and the tonnage carried on rivers and streams 13,350,622 
tons, as compared with 13,539,378 tons. The total tonnage of the 
cargo carried on all the internal waterways of France in 1901 was 
30,368,212 tons, as compared with 31,436,205 tons in 1900. 

THE production of pig iron in Canada in 1901 amounted 
to treble that of the previous year. The actual figures were, 1901, 
244,976 gross tons, and in 1900 86,090 tons. The latter figure was 
below the output of 1899, when 94,077 tons were made ; in 1898 
68,755 tons were produced, in 1897 53,796 tons, in 1896 37,829 tons, 
and in 1894 44,791 tons. Of the production last year 228,893 tons 
were made with coke, and 16,083 tons with charcoal. The produc- 
tion of Bessemer pig iron, included above, amounted to 29,577 
tons. 

THE fog signal establishe1 at St. Catherine’s for actual 
service consists of two Sin. cylinder sirens with two trumpets. The 
seaward arc over which it is desired to spread the sound is about 
220 deg., and the two trumpets are so fixed that their mouths cover 
that are. The apparatus is arranged to give two blasts, one with 
a high note, one with a low note, every minute, each note being 
sounded by the two sirens working simultaneously, emitted from 
the two trumpets at the same time. Thus the combined sound of 
the two sirens for each note is thrown over the are required to he 
guarded. 


By treating fused mixtures of aluminium and mag- 
nesium in various proportions with ammonium chloride solution or 
dilute hydrochloric acid, Mr. Octave Boudouard has isolated three 
definite crystalline compounds of the two metals: AlMgo, sp. gr. 
2-03, from a mixture of 30 parts of aluminium and 70 parts of mag- 
nesium ; AlMg, sp. gr. 2-15, from mixtures of 40 to 50 parts of 
aluminium with 60 to 50 parts of magnesium, and Al,Mg, sp. gr. 
2-58, from mixtures of 70 parts of aluminium and 30 parts of mag- 
nesium. All the fused mixtures of the two metals, except that 
containing equal parts of each, show dendritic crystals in consider- 
able quantity. 


A NEW type of petrol engine called the Centaure is 
being built by the firm of Panhard and Levassor, Paris. It has 
four vertical cylinders cast in pairs, and bolted to an aluminium 
crank chamber. The cylinder bodies and heads are cast in one 
piece, and the induction valves are mounted vertically over the 
exhaust valves. The cylinders are water-cooled, and both tube 
and electric ignition are fitted. The cam gear for the exhaust 
valves is enclosed within the crank chamber, but the 2 to 1 gear 
and the governor are external. The governor acts by restricting 
the admission to all cylinders equally. The engine develops 35 
brake horse-power at 750 revolutions per minute, and weighs about 
350 kilogrammes. 

THE concrete tunnels being built by the [Illinois 
Telephone and Telegraph Company, Chicago, are to be used for 
other purposes than the accommodation of wires and cables for a 
new telephone system, and for the city police and fire-alarm 
system. It is now proposed to utilise the narrow gauge tracks for 
carrying newspapers and mail matter between the railway 
stations and the post-offices and newspaper offices. Eventually a 
goods system may be established. The tunnels will practically 
honeycomb the business section of the city, and extend through 
the north, west, and south sides. Some of those under the main 
streets are 12ft. wide and 14ft. high, although many are only 6ft. 
by 74ft. The tracks are of 14in. gauge. 


A sERIEs of tests to determine the effect of clearance 
on the economy of a small steam engine having a cylinder 5in. 
diameter by 7in. stroke were recently made by an American, Mr. 
A. Kingsbury, and the results were placed before the American 
Society of Mechanical Engineers. It was found that there was a 
a ard increase in the water consumption from 52 lb. to 56 Ib. per 
indicated horse-power per hour, as the clearance was increased from 
10 per cent. to 34 per cent. The increase of clearance, however, 
was accompanied by an increase in exhaust pressure, corresponding 
to less complete expansion also by decrease in compression. These 
facts, together with the increase in clearance, were jointly respon- 
sible for the decrease in economy, 


A NEW gun has been put into some of the 
Spanish warships. It is not wire-wound, and has an inner and 
outer tube extending the full length, and a very long jacket. 
Both jacket and outer tube are put on from ‘the muzzle with a 
taper of 1 in 500 with the usual shrinkage ; and the breech-plug is 
housed in a ring screwed into the outer tube from the rear. “Phe 
breech is further reinforced by an external hoop. The total length 
of the gun is 257-73in.; length of bore, 248in.; weight of projectile, 
881b.; weight of cordite charge, 201b.; weight of nitro-cellulose 
charge, 31-51b.; corresponding velocities, 2614 foot-seconds and 
2880 foot-seconds; corresponding energies, 4169 foot-tons and 
4991 foot-tons ; maximum pressure in gun, 17 tons; total weight 
of gun, 5-925 tons, 





MISCELLANEA. 


Visitors to the Crystal Palace on Monday, Bank 
Holiday, will have the first opportunity which has been offered jn, 
this country of inspecting the airship of M. Santos Dumont. 


THE seventh annual general meeting of the British 
Association of Waterworks Engineers will be held at Leicester on 
July 22nd, 23rd, 24th, and 25th, under the presidency of Mr, 
Frederick Griffith, M. Inst. C.E., Corporation water engineer, 


Tur Brewers’ Exhibition will be held at the Royal 
Agricultural Hall, commencing on October 18th next, and con- 
cluding a week later. There will be a malting and seed barley 
competition, and various other attractions. The entries close on 
Thursday, October 9th. 


On Saturday afternoon the first-class cruiser Lancaster 
was launched for the British Government by the Elswick firm, 
Newcastle. The vessel has a displacement of 9800 tons, and 
carries fourteen 6in. guns, ten 12-pounders, and three 3-pounders, 
Steam will be supplied by twenty-three Belleville boilers. 


Tue United States Consul at Harput, Turkey, reports 
that a demand has reached his consulate for small, portable steam 
engines, up to 3 horse-power, to replace hand-power in several 
of the local industries. Wood is the only available fuel. The 
entire plant, boiler and engine, should be compact and easily 
portable. : 


In a letter to the Times on the suoject of coal reserves 
for the Navy, Mr. William Allan takes Lord Charles Beresford to 
task for the unsoundness of his views. He says that to store great 
—— of coal, especially Welsh, would be a blunder, and « 

eet, or even a ship, bunkered with long-stored fuel would be 
found to consume at least twice the normal amount per indicated 
horse-power, 


A NEW lighthouse will be erected during the coming 
summer near the village of Bugry on the southern shore of Lake 
Ladoga. The Ministry of Ways of Communication has made a 
grant of £7150 for this purpose. This will be one of the first 
steps towards bringing about communication by water between 
St. Petersburg and the White Sea, of which there has been such « 
great deal of talk of late. 


In order to weet the requirements of a growing num. 
ber of students in England who desire to take an engineering 
course at MeGill University, Montreal, arrangements have been 
made to hold entrance examinations in London, commencing on 
June 6th next. Mr. J. Stuart Horner, of Messrs. John Birch and 
Co., 10, Queen-street-place, London, E.C., is the honorary repre- 
sentative of the university in England. 


Tuer largest grain elevator on the Atlantic coast of 
America has been recently erected at Portland. It has a capacity 
of 1,500,000 bushels, and is 300ft. long, 101ft. wide, and 175ft. 
high. There are 210 bins, each 7Oft. deep; 14 elevator legs, with 
a capacity of 10,000 bushels an hour each ; 14 sets of seales, with 
a capacity of 84,0001h. each ; 3 galleries, each 600ft. long. ands 
feeder to these galleries 500ft. in length. 


THE Improvements Committee and the Building Act 
Committee of the London County Council have recommended that 
the new street, which is in course of construction from the Strani 
to Holborn, shall be called * Edward VII.-street,” and the new 
crescent-shaped street, which will give access to the former from 
the Strand, ‘‘Gladstone-crescent.” More than eighty names were 
suggested, None worse could have been adopted. ~ 


THERE appears to be a good market for the manufac- 
turers of electric light plant and fittings in Lisbon, since the 
successful introduction of electric tramways into Lisbon will tend 
to encourage the use of electricity in Portugal. At present electric 
light is hardly used at all in Lisbon, either in the streets or 
buildings, so that on its general introduction there will be a great 
demand for all kinds of electric fittings and apparatus. 


Tur Municipal Council of Rangoon is about to apply 
for the necessary powers for the supply of electric energy within 
their area. It does not appear, however, that the Council will 
reserve the working of the undertaking to themselves, but ou 
obtaining a licence, will most probably hand it over to a company 
to carry the powers into effect. It is proposed that the maximum 
price for lighting per Board of Trade unit shall he fixed at 1s., and 
for power purposes 6d, per Board of Trade unit. 


THE armoured cruiser Leviathan, built and engined by 
John Brown and Co., Clydebank, arrived at Portsmouth on Sunday. 
Leaving the Clyde at nine o'clock on Saturday, she proceeded 
under easy steam the whole way, and arrived at Spithead at three 
o'clock on Sunday, thus covering the 570 miles in thirty hours, 
giving aspeed of 19 knots. The Good Hope, Drake, and Leviathan, 
being three of the four 14,000-ton armoured ernisers, are now at 
Portsmouth, where they will be completed for sea. 


Ir has been decided to hold a Naval and Military 
Exhibition at Portsmouth, from June to August next. The 
Exhibition will be held in the Connaught Hall, which affords full 
security and protection for exhibits of a valuable or delicate 
character. It is promoted with the view to augment the funds of 
the local War Fund, from which already asum of £10,000 has been 
disbursed to wives and dependent relatives of our brave soldiers in 
South Africa, and also to aid the Royal Portsmouth Hospital. 


THE sources of water supply in and about Pittsburgh 
are probably the worst to be found anywhere, says an American 
contemporary. All the rivers and tributary small streams are 
polluted with every form of impurity, organic and otherwise, 
which destroy the plates of boilers. The trouble is worse at 
particular seasons, for instance, during a dry summer when the 
water in the streams is at the minimum and the impurities, 
especially that discharged by the drainage from coal mines, Xc., at 
the maximum. 


ANTHRACITE coal of excellent quality is said to be 
found in Arkansas. The product is insignificant in comparison 
with the large operations in Pennsylvania, yet the coal is fast 
becoming a factor in the trans-Missouri country. It is not due to 
the want of a market that the shipments have not reached far 
greater proportions. So far, mining of this coal has only been 
carried on by very small operators of limited means and imperfect 
facilities. A company, with substantial capital is now being formed 
to work the field. 


Last year the three Swedish mine companies of 
Gellivare, Luossavard, and Kirunavara, all under the general 
management of Consul Broms, experienced financial difficulties ; 
and negotiations were carried on for their purchase by the Govern- 
ment at the price of 224 million crowns (£1,260,000). It is now 
reported, however, that the American Steel Trust has bought up 
nearly all the shares in the Gellivare Mine, but will not be able to 
enter into possession until 1912, because several German smelting 
companies have contracts running for the supply of ore. 


WE have received some interesting figures relating to 
the destruction of the town’s refuse and utilisation of the heat 
therefrom at Accrington. The figures are for the month of 
November last, and were supplied by the borough engineer, Mr. 
W. J. Newton, to the Horsfall Destructor Company, the builders 
of the destructor. During twenty-four days working 18,796 units 
of electricity were generated by the combustion of 2,132,256 lb. of 
material, an-average of 113-44 Ib. of refuse per unit. The figures 
are exclusive of steam used for forced blast, pumps, &c. Lanca- 
shire boilers are employed, and no fuel other than refuse was used 
during the period mentioned. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockxnaus, 7, Kumpfgasse, Vienna t. 
cHINA.—KELLY ayp Watsu, Liuitep, Shanghai and Hong Kong. 
FRANCE.—BoyvEau and CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocknaus, Leipzic ; A. TWEITMEYER, Leipzir. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome ; Booca Freres, Turin. 
JAPAN.—KELLY AND WALSH, Limirep, Yokohama. 

Z. P. Marvuya anv Co., 14, Nihonbashi Tori Sanch 
pussiA.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 

g, AFRICA.—GoRDON AnD Gotcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J.C. JuTa and Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. Taompson AnD Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 86 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; Susscriprion News Co., Chicago. 
sTRAITS SETTLEMENTS.—Kk& iy anp Watsu, Liuitep, Singapore. 
CRYLON.—WIJAYARTNA AND Co,, Colombo. 
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SUBSCRIPTIONS. 


Tur Exctnker can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) ‘— 

Half-yearly (including double number) 6d. 
Yearly (including two double numbers) .. 0d. 

C.oru Reapine Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak Encinegr weekly and post free, Subscriptions sent 
by Post-office Order must be made payable to Tak Enoinger, and 
accompanied by letter of advice to the Publisher. 

THIN Paper Copies. Tack Paper Coprrs. 
£1 Os. 


£0 14s. 
£1 9s. 


Half-yearly £0 18s. Od. | Half-yearly $d. 
Yearly £1 16s. Od. | Yearly .. .. .. Os. 6d. 
(The difference to cover extra postage.) 

ADVERTISEMENTS. 


wr The charge for advertisements of four lines and ander is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
1 Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
tued in any such case. All except weekly advertisements are taken 

subject to this condition. 

Advertisements cannot be Inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 

Letters relating to Advertisements and the Publishing rtment af the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters lo be addressed to the Editor of Tur ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 











PUBLISHER’S NOTICES. 


With this week's number is issued, as a Supplement, a Two-page 
Inaring of Ti iple-e pansion Bugues, US, Battleships, Nos. 13 
ly li. 
this Supplement, and subseribers are requested to notify the fact 
should they not rece ive it. 


* 





*.* Lavest Types OF THE British FLEET.—Our two-page coloured 
Nupple ment, representing H. M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
Pp ice je by post ls. ld. 





*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent rough whom the paper ts obtained, Such inconvenience, 
Bop can be remedial by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS. 


48” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4a All letters intended for wnsertionin Tak ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

447 =Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





‘REPLIES. 


J. H.—No certificate from the Board of Trade is necessary. 

Tvureixes.—We understand that Monsieur Rateau has at present no 
representative in this country. 

W. H. H. (Manchester).—Nearly all locomotive superintendents have 
their own pet mixtures. Try 84 copper to 16 tin; add a very little 
zinc if you like. 

H. D. R-—The simplest possible arrangement is 
handles by a rod hinged or freely pinned to cach. 
quite as much rotation as you want. 

Brecuwoop.—We have received your letter, but as 
your name and address we cannot publish it. Do 
course, and we shall be happy to print it. 


to connect the two 
This will permit of 


you do not give us 


J. H.—We have not been able to find any specific information on the 
subject. We insert your letter below, and it may possibly bring some 
replies. It, of course, varies with the temperature. 


A. J. A.—Is it worth while to claim an invention until you are certain 
it is worth something? It appears to us that a tricycle made many 
years ago embodied precisely the same system of steering. 

Cestria (Pendleton).—If all owners and drivers of motor cars thought 
and acted as you do, there would be no need for restrictive legislation. 
The innocent have, unfortunately, to suffer for the guilty. 

E. B. L.—Try Lineham’'s ‘ Mechanical Engineering,’ published by 
Chapman and Hall. No bool. covers all kinds of machinery, as you 
will easily understand if you think for a moment of the multitude of 
different machines there are. There is, we believe, a kind of popular 
encyclopedia which tells you a little about a good many. Probably 
your bookseller could tell you its name. 

J. H. T. (East bourne).—We would recommend you to write to the secre 
taries of the leading colleges, say, University College, Gower-street ; 
Central Institute, South Kensington ; Faraday House, Charing Cross- 
roal; Technical College, Leonard-street, Finsbury ; and the Royal 
College of Science, South Kensington. The last-named will give you 
all information about Whitworth scholarships. 

F. W. R. (Avonmouth).-—There is a great difference between registering 
a design and patenting an article. Thus you cannot register a bicycle, 
but you might register the design of a bicycle frame of special shape. 
You register shape or form. Moreover, the protection of a design 
extends only to five years. A patent requires minute descriptions ; 
the design, on the other hand, needs but to be illustrated. 

Maxim.—(1) With luck you would probably be in a position to carn 30s. 
a weck, (2) Probably there would be a great deal of difficulty. But 
why should you assume that at the end of three years you will have 
made no friends in the works who can help you, or that you will have 
entirely failed to impress foremen with the fact that you have ability ? 
In other words, your future must depend very largely on yourself. 


ERRATUM. 

In our issue of the 2ZIst inst. we wrongly stated that the first oil 
engines applied to the road rollers described on page 208 of that issue 
were of French manufacture. They were, as a fact, made in this 
country. 


INQUIRIES. 


ABSORPTION OF AIR BY WATER. 
Sir,—Could any of your readers tell me where I can find tables or 
formula of the amount of air absorbed by water at different pressures / 
March 26th. Arr. 


SMALL LOCOMOTIVE-TYPE BOILERS. 

I want a small boiler of the locomotive type which would suit a 

launch or motor car. I have applied to several makers, but cannot 

obtain what I want. Can any correspondent oblige me with the name 
of a maker? 

March 25th. 


SIR, 


LAHINCH, 








MEETINGS NEXT WEEK. 


Tue Institution oF Civit Encrinrers.—Friday, April 4th, at 8 p.m. 
Students’ meeting. Paper, ‘‘Compressed Air and its Applications, ' by 
L. G. Crawford, Stud. Inst. C.E. 

GroLocists’ AssociaTION, Lonpoen.—Friday, April 4th, at 8 p.m., 
at University College, Gower-street, W.C. Paper, ‘“‘ Klondike, its Geo- 
logy and Mining,” by Prof. H. A. Miers, M.A., F.R.S. 

Tue Instircotion OF Mecuanicat Encinrers.—Friday, April 4th, at 
8 p.m., at the Institution House, Storey’s-gate, St. James's Park. 
Four papers on “‘ The Fencing of Machinery ” will be further discussed. 














DEATH. 


On the 2Ist inst., at 1, Orme-square, W., Isamparp Brung, D.C.L., 
sometime Chancellor of the Diocese of Ely, son of the late Isambard 
Kingdom Brunel, civil engineer, aged sixty-four. 
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RAILWAY MANAGEMENT. 


Iv is a familiar fact, the significance of which is | 


overlooked because, indeed, it is familiar, that on 
certain intensely technical business affairs every- 
one is supposed to be able to express an opinion 


of value except those who have been concerned | 


with them for many years, whereas about others, 
apparently identical in most respects, silence is 
observed, no one appearing to know anything about 
them outside professional circles. The management 
of the goods traffic of our railways supplies an 
example of the first, that of our steamship lines of 
the second. Within the last few years a number of 
irresponsible amateurs have obtained a hearing, and 
led public opinion into the belief that the general 
managers, locomotive superintendents, and traftlic 
managers of the country do not in the least under- 
stand their business, and are ruining railway pro- 
perty because they are full of antiquated notions and 
benighted theories as to how traffic, and peculiarly 
goods and mineral traffic, ought to be managed. Now 
steamship companies have very much the same kind 
of business to transact ; but we cannot find out that 


so, in confidence of | 


the irresponsible amateur has a syllable to say as to 
how profits are or are not to be made on the high 
seas. We are told freely enough that the men 
conducting the London and North-Western or the 
Lancashire and Yorkshire Railways do not under- 
stand their business.. Nothing of the kind is heard 
concerning the managers or  superintending 
engineers of the Cunard or Peninsular and Oriental 
Companies. Why is this? It will not do to say 
that only experts understand the management of a 
great mercantile fleet. Why does not this state- 
| ment apply with equal force to our great railways ? 
The answer seems to be simple enough. It is that 
a comparatively large number of persons take a good 
deal of interest in locomotives and railways, and 
only a few in steamships. The actual competence 
of the critics of railway management is in no way 
greater than that of the men who do not dream 
of expressing an opinion about the best way to run 
| steamers to make them pay. 
This is by no means the first time we have 
| referred to the subject ; it probably is far from being 
the last. We have examples of the kind of criticism 
|of which we are writing supplied almost every week. 
| At one time we are told that our express trains are 
‘run at a speed quite disgracefully slow; at another 
|that our goods and mineral trains are far too light. 
Go to France, go to the United States, go anywhere 
rather than to Great Britain for examples of what 
railway management ought to be. Our locomotive 
engineers have been asleep; they have wasted 
hundreds of thousands of pounds because they used 
imperfect valve gear. Our rolling stock ought to be 
jremodelled—Pullman cars for travellers, 50-ton 
wagons for coals. Why is it that we are all so 
much behind the time, so inept, so prejudiced ? The 
answer is ready to hand. All these things befall us 
because our railway authorities do not know what 
is being done abroad. They never set foot on the 
Continent or the United States. If they would only 
travel intelligently, how it would open their minds. 
So the irresponsible ones rave on; and a section of 
the daily Press accept all that they say as so many 
inestimably valuable words of wisdom. And the 
real experts, the men who understand themselves 
and their subject, for the most part laugh ; but now 
and again they are stung to retort and state facts, 
which ought to silence the amateurs, and will not. 
The latest example of the retort courteous is 
supplied by two little speeches made on Wednesday 
week, at the annual dinner of the headquarters staff 
and station-masters of the London and South- 
Western Railway, by Mr. Charles J. Owens, the 
general manager of that line, who presided, and 
Lord Stalbridge, the chairman of the London 
and North-Western Railway Company. The last- 
named gentleman spoke of “the great American 
wave” that had recently passed over this coun- 
try and “frightened everyone, even the railway 
men, into fits.’ He went on to say that he did not 
believe in the big wagon for special purposes, and 
he was firmly of opinion that the railway people of 
this country knewas much about their business as 
their friends on the other side of the water; and he 
explained that which ought to be understood by all 
critics of British practice, to wit, that the limits of 
loading gauge in this country prevent us from doing 
many things which we are told ought to be done. 
It by no means follows, we may add, that we would 
‘really be better off if our tunnels were wider and 
| higher and our platforms stood a little further back ; 
| but this point may be waived. Railway men are 
asked to do what they cannot do, and they would 
| not be asked were it not that those demanding either 
| do not or will not understand what they are talking 
| about. 
Mr. Owens was yet more emphatic than Lord 
Stalbridge. He pointed out that, so far from re- 
maining at home, “the English railway general 
| managers had been in the habit of going to America 
for more than fifteen years past.” He might have 
added that it is only within about that space of time 
the developments of railway practice about which 
so much is said have taken piace. Mr. Owens him- 
self visited America when he was goods manager on 
| purpose to ascertain what improvements, if any, 
could be imported ; and he explained for the fiftieth 
| time that the system on which traffic could best be 
| worked was largely determined by conditions which 
| the railway managers could in no wise control. He 
|told his audience that he had attended the Inter- 
| national Railway Congress at Paris, and read a paper 
|in which he showed that the 10-ton truck was the 
‘most convenient unit for British railways, and the 
'Conference unanimously endorsed his statements. 
“Tt might be mentioned that a little time ago they 
tried the experiment of running trains of fifty trucks 
| between the West and Nine Elms, and they had to 
| give up the attempt” because “ it caused delay and 
| accumulation of goods.” 
| _ It ought to be fully understood that the men who 
devote their lives to and obtain their incomes by 
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managing English railway traffic must know more 
of the business than men who have never despatched 
a truck of coals in their lives; and who, from the 
necessities of the case, must be totally without any 
genuine knowledge or experience of the details of 
railway management. The statement made that a 
ton of corn can be carried a thousand miles for 
some minute fraction of a dollar in the United 
States has really no bearing whatever on such 
transactions as the carriage of fish from Grimsby to 
London, or coal from the pits to the Barry Docks. 
It seems tolerably clear, at all events, that if the 
general managers of our railways do not understand 
their business we must be in parlous case, because 
no outsiders can possibly have that training, and, 
above all, that practical experience which would 
enable them to do better. 


THE DINGLE STATION FIRE. 


On another page we print an abstract of Lieut.- 
Colonel Yorke’s report on the serious accident 
which occurred on the evening of December 23rd 
last at Dingle Station, on the Liverpool Overhead 
Railway. The accident was remarkable. It would 
be rash to assert that it could not have been fore- 
seen; but that anyone would have deemed it 
necessary to provide against its occurrence is un- 
likely in the extreme. It is easy, as Colonel Yorke 
remarks, to be wise after the event, and to assert 
that such and such were the causes and that so and 
so should not have been done. It is not difficult 
either to provide against the recurrence of a similar 
catastrophe; but that the necessary conditions are 


likely to arise again is in the highest degree improb- | 
And yet the cause was simple, and the only | 
| Americanisation of some of the German shipping 


able. 
concatenation of mischances was the prevalence of 
a strong west wind and the presence of an impru- 
dent driver. If the wind had been in the other 
direction, or if the driver had only been content to 
leave ill alone and to run into the station with one 
motor, we should never have heard of the danger of 
woodwork in tunnel stations, of the iniquity of piling 
sleepers in a siding, and of a score other petty harm- 
less details which, seen through a mist of public 
uneasiness, loom up large, as lambs seem monsters 
in a mountain cloud. 

Of the principal part of the report there is little 
or nothing to be said ; it is lucid and succinct, and 
leaves us in no doubt as to the primal cause of the 
accident. It was due to violent sparking at one of 
the motors. This set fire to timbers which entered 
into the construction of the carriage frames; the 
rest was done by the wind, in the first place 
fanning the spark into a flame, and subsequently 
carrying the fire from one coach to the next and 
ultimately through the tunnel, become a flue, to the 
station buildings. For the cause of the sparking we 
have to turn to the evidence and to Mr. Trotter's 
remarks. It appears that the insulation of a cable 
at the back of the train had become defective, 
and under some more than ordinary stress broke 
down. “ An electric arc was started.” The safety 
circuit breaker opened and the train stopped. The 
driver closed the circuit again, it is believed several 
times, and possibly went so far as to misuse the 
safety gear and to hold the circuit breaker up, in his 
endeavours to restartthe motor. The arcing set fire 
to the woodwork, and the rest of the tale is told. It 
is not difficult to account for the breakdown of the 
insulation. The train was late and the road was 
wet. 
hard; so hard, apparently, that it is not uncommon 
for the insulation to smell. Accidents in wet 
weather are not uncommon. The motor and carriage 
superintendent stated in his evidence that on an 
average one armature is burnt out a fortnight, and 
a field magnet every nine or ten weeks. These 
failures are caused by rain or sleet blowing on to the 
motors. They are not looked upon as very serious, 
and have never caused a fire. Small outbreaks have 
been produced on two occasions by hot resistance 
wires. Recurrence has been prevented by the use 
of asbestos. The average life of an armature is 
over 30,000 miles. Evidently there is nothing 
wrong there. Mr. Trotter is of opinion that the 
ordinary cables should not have been used. He 
does not approve of them. His recommendation 
that rigid conductors should be employed has much 
to commend it; but, on the other hand, there is 
much against it. That combustible material should 
not be employed for the main conductor is also 
sensible enough. These are points worth bearing in 
mind in future cases. We do not think they will 
come as revelations to electricians. They do not 


Under such conditions the motors are driven | 
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the train in face of the warning given by the auto- 
matic circuit breaker and by the serious flashes to 
which his attention was called by the guard. If 
men will persist in running grave risks the pro- 
vision of the best arrangements in the world will not 
prevent accidents. It is not impossible that the 
driver had done something of the same sort before 
without any serious results. It was his misfortune 
that the wind was blowing through the tunnel on 
the evening of the accident. Itis not an uncommon 
thing,as Mr. Cottrell testified, for the circuit breakers 
to fail from overloading. Neither is it uncommon 
for the drivers to hold their switches in. That 
appears to be the weak spot in the chain. The 
automatic safety appliance is entirely trustworthy ; 
it is the human element that is fallible. 

Although, as we have already said, the probability 
of a recurrence of such an accident is exceedingly 
remote, it is satisfactory to note that the railway 
company is taking steps to render it impossible. 
The platform of Dingle Station is to be relaid with 
stone, and all timber about the station has been 
eliminated. One other thing remains to be done, 
that is to light the station independently. Its 
illumination should not be dependent on the main- 
tenance of the road circuit. The darkness which 
followed upon the suspension of the current to the 
train added to the disaster. This is partly provided 
against by the gas supply, but if elaborate provisions 
are being made against fire is it wise to permit gas 
to remain ? 


GERMAN SHIPPING AND AMERICANISATION, 


THE reports which have been in circulation during 
the past few months in regard to schemes for the 


lines have caused considerable apprehension through- 
out the Fatherland, especially in view of the facility 
with which the Leyland line was transferred to the 
control of a Transatlantic syndicate some time ago. 
It has been stated that purchases of shares ‘in the 
two principal companies recently took place on 
American account; but it is not believed that the 
transactions were conducted on a large scale. At any 
rate, Article 243 of the German Commercial Code 
provides that the directors of any company may be 
removed by a majority of three-fourths of the total 
number of votes represented at a general meeting of 
the shareholders ; and it would therefore only be 
necessary for an external syndicate to acquire a 
financial interest to that extent in order to control 
any one of the shipping companies. That the 
gravity of this contingency has been recognised is 
shown by the fact that Herr Ballin, general director 
of the Hamburg-American Company, recently 
stated that in order to render themselves secure 


| against the threatened invasion, that company and 


the North German Lloyd would propose alterations 
in the statutes which would prevent an accidental 


| majority from changing the character or nationality 
lof the undertakings. 


The general director further 
remarked that the modifications would take the form 
of prohibiting persons who are not German subjects 
and who do not reside in the Fatherland from being 
elected on the board of directors or management. 
Since this statement was made, Dr. Wiegand, of 
the North German Lloyd, is reported to have given 
assurances to the effect that American capitalists 
have not acquired, and never contemplated the 
acquisition, of a controlling influence over the shares 
of the German Transatlantic shipping companies. 
If this be the case, it is difficult to understand why 
it should be considered necessary to take steps in 
conjunction with the German Home-office, to pre- 
vent the shares of the leading companies from fall- 
ing into foreign hands. 

The recent visit to the United States of the 
representatives of the Hamburg-American and the 
North German Lloyd companies was paid for the 
purpose of arriving at an international agreement in 
relation to Transatlantic shipping rates. On this 
point Dr. Wiegand states that the negotiations 
are still in progress; but according to the New 
York mail which reached London on March 14th, 
the agreement between the German, French, 
American, and English companies, excepting the 
White Star and the Cunard lines, actually came into 
operation at the beginning of the present month. 
It is, of course, possible that the manager of the 
North German Lloyd refers to freight rates and not 
to the passenger fares. Be that as it may, it isa 
well-known fact that the tonnage employed in the 
Transatlantic service far exceeds the actual require- 
ments of the traffic; and it is believed that the seven 


really affect the question at issue. It is undoubtedly | companies concerned could effect a saving of 
right to put obstacles in the way of accidents, but | £2,500,000 per annum by mutual arrangements as 
it is impossible to provide entirely against human | to departures and the exercise of discretion in the 


error or folly. The unfortunate driver lost his life | number of vessels placed in the service. 


The new 


endeavouring to undo the damage, and it would be | agreement which appears to have been concluded in 
pleasanter not to have to say the evident truth, that | regard to passenger fares, and to be still under con- 
the fire resulted from his repeated efforts to start | sideration in respect of freight rates, will doubtless 





benefit the companies in general ; but the two lead. 
ing German lines will shortly have to increase 
their share capital or loans to a large extent—jp 
one case by £1,000,000—in order to meet the ex. 
penditure on recent additions to the fleets. It is in 
this particular connection that the so-called Ameri. 
can danger may make its appearance, if it has not 
already done so. 

It will be readily understood that the projected 
alterations in the constitution of the Hamburg. 
American and North German Lloyd companies will 
have the effect of rendering it somewhat difficult 
for American or other capitalists to obtain possession 
of these lines; but the remedy would not entirely 
exclude the possibility of foreign control. It would, 
for instance, be possible to appoint nominees in the 
form of persons of German, nationality on the board 
of directors, or to form a German company specially 
for the purpose, and the action of the Standard Oil 
Company in Germany and other European countries 
has been cited as a forcible illustration of the prac- 
tice. It would, therefore, appear that mere altera- 
tions in the statutes of the companies would confer 
no permanent protection against absorption of the 
undertakings by external capitalists if the latter are 
determined to obtain possession of them ; and unless 
the German Government intervenes in some way 
the holders of shares or bonds will never be able to 
withstand offers of purchase at a considerable profit 
to themselves at a period of declining dividends all 
round. Suggestions have been made in favour of 
the lines being acquired by the Government, or, as 
an alternative, that the State should guarantee a 
certain dividend and secure control of the manage- 
ment, and thus obtain a continuity of the present 
policy, as in the case of the Reichsbank. It re- 
mains, however, for the forthcoming meetings to dis- 
close the nature of the actual steps to be taken to 
avert the transfer of the lines to external owner- 
ship. 


yew 
+ee+ 





THE HYACINTH AND MINERVA. 


Ir has been stated very widely that the Boiler 
Committee propose to carry out a second series of 
experiments with H.M.S. Minerva and Hyacinth. Speed 
trials are to be carried out extending over a considerable 
period, but these have nothing whatever to do with the 
Boiler Committee. The Minerva has proved herself a 
faster ship than the Hyacinth, and the curious fact was 
brought out during the Gibraltar trip that a large increase 
in power did not produce any increase in speed. The 
Hyacinth, on the same displacement, requires 10,000 
horse-power to give her the speed that the Minerva 
attains with less than 9000 indicated horse-power. The 
new trials are intended, we understand, to ascertain the 
cause of the difference. Experiments will be made with 
the propellers, and some very interesting information 
ought to be obtained. 








ELECTRIC AND COMPRESSED AIR LOCO- 
MOTIVES. 


In the United States of America the electric or compressed 
air locomotive is in frequent use in shops, foundries, and 
manufactories, where in this country we should generally 
employ the ordinary steam engine. More especially is 
this so on narrow-gauge lines. The whole matter, of course, 
resolves itself into a question of economy and convenience. 
We may rest assured that our cousins across the sea would 
not have adopted the electric or air-driven locomotive in pre- 
ference to the steam engine simply because it pleased them to 
do so. We may be very certain that they thought they 
would save money, either directly of indirectly, by doing so. 
On the same grounds we may equally say that the steam 
locomotive is the leading favourite at present in this country. 
In view of this discrepancy of opinion, however, we think 
that it may be of interest to our readers if we illustrate and 
briefly describe some of the types of narrow-gauge electric 
and compressed air locomotives in use in America, so that 
they may be able to judge whether or not it would be wise 
to adopt in this country means of haulage other than steam, 
all considerations being taken into account. 

On page 313 will be found four engravings, the first of 
which is a storage battery electric locomotive ; the second 
and third are for overhead collection, rail return ; while the 
fourth is a compressed airlocomotive. These are all of them 
types in every-day use, and devoted to widely differing 
objects. 

Taking them in the order mentioned above, Fig. 1 is an 
electric locomotive made by the C. W. Hunt Company. It 
is constructed to easily run round curves of 12ft. radius, and 
every wheel of its two bogies is a driving wheel. It obtains 
its motive power from a storage battery contained in the 
covered box between the motors. The battery plates are 
made specially heavy, since it is claimed that, besides ensur- 
ing durability and efficiency, the great weight adds to the 
adhesion—and hence the hauling power—of the locomotive. 
Of course, this great weight precludes the use of such loco- 
motives for long and steep gradients or for high speeds; but, 
on the other hand, there is the large draw-bar pull, and the 
speeds attained are said to be ample for any ordinary work. 
At all events, the advocates of this type of locomotive say 
that, in manufacturing establishments where the ground is 
level, or where at most short gradients of from 5 to 6 per 
cent. are met with, it is by far the most convenient, econo- 
mical, and efficient means of taking goods from one place to 
another. The weight of the locomotive complete is five tons, 
and the gauge on which it runs 21fin. It is 13ft. long over 
all, and about 4ft. wide. To the top of the motors it 
measures some 5ft. 6in., and if a canopy is fitted it is 





8ft. 4in. to the top of this. Generally speaking, it can haul 
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a load up to its full capacity at a rate of some four miles per 
hour, while one charge is said to be sufficient for a working 
day of 10 hours. As to its actual hauling power, it is stated 
that it can deal with a load of 50 tons on the level. The 
motors are of the ironclad type, and the gearing is enclosed 
in an oil-tight case. Of course, against all the possible 
advantages of using a locomotive of this type must be placed 
the fact that storage batteries in unskilled hands are liable 
to be a great source of trouble. On the other hand, there 
are no overhead wires to get in the way, and no bonding of 
rails to keep in order. ; 

Figs. 2 and 3 show two types of locomotives, which, contrary 


to the foregoing, take their current from an overhead wire, and | 


CIRCULAR MILLING MACHINE. 





A BRANCH of machinery which is little used in this country 
is the milling of circular parts—parts, that is, which are in 
the ordinary course turned in a lathe. Those who have 
adopted this method claim many advantages for it. We are 
not prepared to discuss these claims at present ; our object is 
to illustrate a large tool used for the purpose. The machine 
consists, broadly, of two parallel spindles capable of move- 
ment towards each other. On one is mounted the wheel 
or blank, on the other a milling cutter which turns the face 
of the wheel and faces the sides at one operation. The 























CIRCULAR MILLING MACHINE—FRONT 


return it through the rails. The first engine was constructed 
at the Baldwin Locomotive Works, and is known as the 
Baldwin- Westinghouse electric locomotive. Its gauge is 
2ft. 6in. and it is provided with two motors which work at 
500 volts. The diameter of the driving wheels is 30in., and 
the wheel base is 4ft. Its total length is 10ft., its width 
{ft. llin., and its height. 9ft. 4in., and its weight nearly 
8$tons. It is adapted, therefore, to considerably heavier work 
than the locomotive just described. Fig. 3 illustrates a four- 
wheel mining locomotive made by the Jeffrey Manufacturing 
Company. Its total weight is four tons, and it is practically 
entirely iron clad. Of course, it would be impossible to use 
this type of locomotive with its overhead collection in coal 
mines, which are dangerous owing to fire-damp ; but in the 
United States one of the principal applications of these 
narrow-gauge electric locomotives is in connection with 
collieries, and the duty required of them is the taking of 
loaded trucks from the pit mouth or tunnel, as the case 


may be, to the various sorting and washing buildings or to the | 


standard gauge railway wagons. They are also, so we under- 
stand, much used in quarries, sandpits, blast furnaces, sugar, 
coffee, and other plantations, in fact in any place where there 
is a continual transport of raw material such as ore, charcoal, 
coke, vegetable produce, or earth. 


As already intimated, however, in a dangerous coal mine or 
—to take another instance—in a powder mill, anelectric motor 
inay be a source of disastrous explosions. 


other directions less dangerous than these with the electric 


locomotive, being used not only in mines but forcoaland mineral | 


work, and also for hauling trains through tunnels and city 
streets, and for transporting material, lumber, paper, &c., to 
cotton mills and warehouses. Fig. 4 shows a type of such 
locomotives as manufactured by the H. K. Porter Company, 
and employed at the Iowa powder mills. The weight of this 
engine is 15,000 lb., and its cylinders are Tin. by 14in., the 
gauge being 42in. The air for locomotives of this class is 
stored in one or more steel tanks—in the present instance 
there is but one tank—and the cubic capacity is, of course, 
regulated by the work required, and by the length and 
nature of the journeys to be made. The air tanks occupy a 
Similar position to that taken up by the boiler in a steam 
locomotive. The factor of safety is high. In one case, 
for example, if the ordinary air pressure to be withstood 
18 6001b., an hydraulic test pressure of 10001b. is applied. 
If auxiliary or letting-down tanks are used, the pipes joining 


It is said that the saving | 
by their employment is considerable, and that in places where | 
there are large fire risks, and where the use of the steam | 
locomotive is impossible, their adoption is almost imperative. | 


For such places as | 
these comes the opportunity of compressed air locomotives. | 
Indeed, we are informed that they are competing largely in | 


the two tanks are of copper. The troubles due to fall in | 


temperature owing to the expansion of the air would appear 
to have been overcome—perhaps by carefully drying the air 
before it is compressed. At any rate, the advocates ot 
compressed air claim that locomotives worked by this 
medium run longer, with less repairs and breakage, and with 
less leakage than with steam, on account of better lubrication 
and absence of heat. Further, they claim for the air-driven 
machine, which is only worked intermittently, that it is 
more economical than the electric motor used under the same 
circumstances. 








Durtne the last eight years over £250,000 has been 
jsbended in the development of British North Borneo, The result 
ts been the establishment of 500 miles of telegraph wire, with 
‘tations at intervals over the whole route from Menumbok on the 
a to Sandakan on the east, thus bringing the territory into 
sae communication with the United Kingdom and the rest of 

€ civilised world ; the opening up of the country by means of a 
metre gauge railway—up to date, about 95 miles have been con- 
structed—and the construction of roads in various parts of the 
country, and a systematic search for minerals. 





wheel and the cutter revolve. One cut should be sufficient 
to finish the wheel. It will be observed that in order 
to secure rigidity both the wheel arbor and the cutter 
arbor are strongly supported close up to the work. In fact, 
the whole machine is of a very massive character. One of 
the economical questions to be decided is whether the time 
saved is sufficient to make up for the extra cost of a machine 
of this description over that of a simple lathe which would 
do the same work. We leave that for our readers to decide. 
The machine illustrated has been specially designed for 
milling steel or cast iron gear wheels for street cars. | It deals 
with blanks from 15in. to 24in. diameter and up to 44in. wide ; 
but, of course, any circular job within this range of diameters 
may be handled with equal facility, and, it is said, 
| much quicker than by a lathe. c 
|diameter. It has taper end to fit the spindle and is keyed in 
| place. The cutter, as will be understood from the engravings, 


The cutter arbor is 4in. | 


| bed, only the work saddle moves. The wheels to be milled 
| are held on an arbor for centering only, the driving is done 
| by the arms near the rim. The feeds are positive by change 
gears, and are stopped by a clutch lever in front. A pump 
| for lubricating the cutter is supplied. Some of the principal 
| dimensions may be of interest :— 


Milling cutters, maximum diameter... .. 10in. 
we Re arbor, maximuin diameter 4in. 
Wheel arbor, diameter .. .. .. ? 3¢in. 
Spindle, diameter, front bearing. . 6in. 
es Pe socket pian he. abd, ae, tte, pics 
} Worm gear ratio, cutter driving .. .. .. .. .. 18 
| SOU INEE cs ie ae ds” ee Oe © nat “ae 36 
Back gear ratio, cutter driving .. .. .. . .. 2 
| Driving cone— 
ee ee ee er ee 
Width of belt .. 5in. 
| Minimum diameter 20fin. 
| Maximum diameter .. .. .. .. .. 26in 
| Driving pull on Gin. diameter cutter, Ib. 30,000 
| Range of cutter speeds, per minute $ to 124 
| = » feeds, a 2-2in. to Tin. 
} Floor space, about... .. .. . 7ft. x 10ft. 


This machine was made by the Niles Tool Works Com- 
pany, of Philadelphia. 








GERMANY AND SUBMARINE BOATS. 

THE question as to the utility of submarine boats for naval 
purposes does not appear to have yet received serious con- 
sideration in Germany, and for that reason an article 
which was recently published in the Allgemeine Marine 
Correspondenz, discussing whether the Fatherland has any 
need for vessels of this type at the present time, is worthy of 
mention at this juncture as representing a Teutonic view of 
the subject. After characterising the claims made by some 
papers regarding the performances of submarine boats as far 
exceeding the actual limits, the German journal points out 
that France already possesses eight submarine boats, and 
has six in course of construction, with more to follow. The 
United States Government owns two completed and has six 
building; England is constructing five of the same type as 
the American vessels; Russia is having a large boat built in 
| Paris and a small one in St. Petersburg; whilst Italy is still 
making experiments with the Delfino, which was constructed 
at Spezzia. In addition to these, Spain possesses the Peral, 
which has been discarded; Greece has two completely un- 
serviceable old Nordenfeldt submarine boats; and Turkey has 
two similar vessels, which are not much better, and are of 
the same origin. As only the Morse and the Narval of the 
old French submarine boats come into consideration, the 
following vessels may be available during the course of the 
present year :—Twelve French, eight American, five English, 
two Russian, and one Italian, being a total of 28 boats. The 
remainder are antiquated, and do not count. 

As to the position of Germany, the journal states that in 
view of the high development of shipbuilding in that country 
it would not be difficult for native firms to produce sub- 
marine boats, and that when the time arrives it would be 
possible with the present capacity of Teutonic yards to have 
dozens of these vessels available on the coasts within a few 
months. This time is, however, not so near as many persons 
believe, since all submarine boats without exception possess 
two great defects which place in question their applicability 
as modern weapons of war, namely, their slight longitudinal 
stability and their limited range of view. When a sub- 
marine boat is completely submerged it is in unstable 
equilibrium, and is immediately brought out of its hori- 
zontal position if weights are displaced internally. The 
bow sinks if one of the crew goes from the centre forwards, 
and rises to the surface when a torpedo is discharged from 

















CIRCULAR MILLING MACHINE—PACK 


is supported close up on both sides. The spindle is driven 
by a large worm gear. The driving cone is back-geared to 
the worm shaft. The work spindle is rotated by a worm 
wheel 43in. diameter. 
which carries the blank to be turned—has taper fit in this 
spindle, and is held in place by a screw. It is carried at the 
opposite end by a support which is easily removed by rack 
and pinion for placing work in machine. The work saddle 
extends clear across the bed, and carries both work spindle 
and arbor support, so that the whole moves as one system 
to suit the diameter of work to be milled. A hand wheel in 
front controls this saddle by two screws, gauge stops being 
used to duplicate work. Tlie cutter saddle is bolted fast to the 


The work arbor—that is, the arbor | 


| the bow tube. Down to the present time, the German 
| journal proceeds, the sole possibility of obtaining a certain 
longitudinal stability lies in the conversion of the unstable 
equilibrium of the completely submerged boat into stable 
| equilibrium, as the vessel would be given a certain lifting 
power, or, in other words, the boat would be transformed 
from a submerged condition to that of being barely im- 
mersed. The steering tower can only afford an extremely 
limited outlook in a rough sea, because it only rises slightly 
| above the surface of the water, and although the periscope 

has been considerably improved, it does not yet meet the 
| practical requirements, especially in a troubled sea, whilst it 
| altogether fails at night. 
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RECENT SCIENTIFIC DEVELOPMENTS AND 
THE FUTURE OF NAVAL WARFARE. 
By Mr. WILLIAM Lairp CLOWEs. 

At a time like the present, which is one of extremely rapid 
scientific progress, it is especially incumbent upon us not to 
neglect, even for a single unnecessary day, any device which may 
possibly enable us, either in peace or in war, to defeat our rivals 
by honourable means. Scientific discovery tends ever more and 
more to obliterate the significance of those physical and moral 
differences which anciently rendered one race superior to another ; 
and brain and thought are already more potent factors in the 
world than mere muscles and animal courage. Moreover, we 
know from experience that to-day or to-morrow may produce a 
complete revolution of method in almost any of our processes. 
We ought, therefore, never to sleep, save, as it were, with our 
ears and eyes open. Yet, strange to say, the amount of practical 
attention which we give to new machinery and appliances is often, 
I am afraid, inversely proportionate to the novelty and ingenuity 
of the device in question. We are too prone, when examining 
new inventions, to admire the cleverness displayed in them, and 
then to reject them, wholly and finally, for one of two reasons, 
both of which are in reality quite inadequate. 

One reason frequently alleged is that the invention has yet to 
be brought to absolute perfection, and that, pending its complete 
evolution, we may safely neglect it. The other reason is that the 
machinery or apparatus is too delicate or complicated for use by the 
class of workmen who are accustomed to handle the appliances which 
the new apparatus would supersede. The evils resulting from 
such an attitude, which is characteristically a national one, are 
twofold. On the one hand, we snub and starve the inventor, and 
possibly drive him elsewhere in disgust; on the other, we make 
the far more dangerous mistake of assuming that the tide of 
technical education will not rise elsewhere so long as we choose 
to batten it down in our own little hold. What we ought to do 
is, surely, in the one case to take up promising inventions, and, 
turning them over for development to the brightest intellects at 
our command, to enjoy the exclusive profits of them as soon as 
they shall be practically perfect ; and, in the other, to educate 
our men up to the point of being able to use delicate and com- 
plicated appliances, instead of rejecting the appliances because 
our existing men are incapable of handling them. It is absurd 
for us to say, as in practice we do, ‘* Don’t offer us any unfamiliar 
novelty that isn’t approximately perfected ; and, above all, don’t 
offer us any perfected novelty that isn’t approximately familiar.” 
While we continue to follow that, policy we run the risk of falling 
out of station with the rest of the world, and of not discovering 
our error of position until too late. f 

It is mainly with the object of appealing for readier official 
interest in certain recent inventions, and for a greater official 
anxiety to educate the workman up to the level of the tools 
already available, or about to become available, to his hand, that 
I venture to address you on ‘‘Some Recent Scientific Developments 
and the Future of Naval Warfare.” These developments must 
inevitably influence naval warfare strategically as well as tactic- 
ally, and it is hard to say in which direction the effects are likely 
to be more important. 

Within the compass of little more than a lifetime the practice 
of naval strategy has already been revolutionised by the introduc- 
tion of steam and the electric telegraph. The principle of 
strategy, however, has suffered no change. It is very simple, and 
it may still, as in the days of Nelson, be thus formulated :—To 
have at the right spot, and at the night moment, a fighting force 
superior in personnel, as well as in matériel, to the force of the 
enemy at the same time and place. But the practice is still 
changing rapidly, and, under the influences of recent invention, it 
must change still more. We have not yet realised to the full the 
strategical value of speed? as a factor in the successful carrying out 
of the fundamental object of strategy. Speed, in the present, is 
all that, and more than, the weather gauge was in the past ; and, 
if we neglect it, we shall cripple the hands of our admirals, no 
matter how many ships and men we may place at their disposal. 
It is the soul of all effective combination for offence; and I 
am not sure that it is not equally valuable as a means of defence 
against certain weapons which at present cannot easily be other- 
wise avoided—to wit, submarines. The submarine, of which more 
anon, is essentially a slow craft, whether she travel on the surface 
or below it. A large ship can have no more secure protection 
against the submarine than the fact that she is in very rapid 
motion. A submarine must come to the surface to look about 
her ; and if her big enemy be seen to be changing position rapidly, 
the submarine can gather little information that is likely to be of 
use to her. 

And here [ should like to say that our own preparations for 
attacking submarines with spar torpedoes,? fitted to torpedo boats 
or destroyers, are exciting the ridicule of those foreign nations, 
which, from experience with them, know what submarines are 
like. We claim that our specially rigged spar torpedo can reach a 
submarine ata depth of 10ft. below the surface. Commander W. 
W. Kimball, U.S.N., says,4 very justly, ‘‘ Why a submarine should 
run at 10ft. instead of 30ft. or 40ft. does not appear ; nor does it 
appear how the destroyer could, when the submarine showed for a 
few seconds, head for her, and strike her with the spar torpedo 
before she attained a safe depth. While the battleship, protected 
by the destroyer, is the proper — of the submarine, there 
seems to be no law against sinking the destroyer in passing, if her 
presence were inconvenient.” The truth seems to be that, if the 
submarine can be reached at all by the spar torpedo, she can—at 
least in the vast majority of cases—be reached much more expe- 
ditiously and certainly by means of the gun; though it may. be 
desirable to mount guns in a special manner in order to deal with 
her. 

The offensive usefulness of speed has, I believe, been doubled or 
trebled by recent improvements in wireless telegraphy.> It looks 
as if every ship, large or small, in future naval warfare might be, 
as it were, the mobile terminus of an unlimited number of aérial 
cables communicating not only with the base on shore, but also 
with all friendly ships within a radius of several hundreds of 
niles. 

It is true that last year, when wireless telegraphy was employed 
by one side during the naval manceuvres, the system broke down, 
for the reason that the rival commander was able to tap the mes- 
sages, and did not use wireless telegraphy himself. But the break- 
down on that oczasion was due entirely to the manner in which 
wireless telegraphy was misused. The defeated commander might 
either have employed a code for the sending of his messages, or 
have used some variety of wireless telegraphy which was not tap- 
able. It is merely a question, on the one hand, of a special 
cypher, or, on the other, of special discharge terminals, coherers, 
and relays.® The possible variety is infinite ; and it is hardly con- 
ceivable that in war time the cypher of one side should be known 
to the other, or that both sides should use exactly similar instru- 
ments, similarly ‘‘ attuned.” 

Given a good and untapable system of wireless telegraphy, 
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utilisable over long distances at sea, naval strategy, barring acci- 
dents, must rapidly become almost an exact science. But it is 
desirable to have in reserve some alternative to the lofty spars 
which at present seem to be favoured by Mr. Marconi. They can- 
not be carried by any vessel in very heavy weather ; and they cannot 
be carried by a small craft, such as a torpedo boat or a steam 
launch, in any weather. It ought to be possible to substitute for 
them, when necessary, kites,’ such as, I believe, were successfull 
used by General Baden-Powell at Mafeking. These have much 
greater radial ‘‘command ” than can be given to spars on board 
ship, and they can be flown by craft of all sizes. Electrical kite- 
flying, and wireless pepo by that means, should be part of 
the ordinary routine of every ship of war. Nor must it be forgotten 
that there is yet much to be learnt with regard to kites, especially 
kites large enough to carry with them a small motor controllable 
from below. 

We have seen in South Africa that, assuming good intelligence to 
be at the disposal of a belligerent, the essence of effective practical 
strategy is extreme mobility—extreme speed, that is. I rejoice, 
therefore, though it is perhaps hardly even a straw to show which 
way the wind blows, that the Admiralty has decided to continue 
its experiments with turbine propellers in destroyers, and also to 
apply the turbine principle of propulsion to one comparatively 
large vessel, a third-class cruiser. I trust, too, that Whitehall has 
already devoted its attention to Mr. J.T. Marshall’s new valve 
gear, for there can be no doubt that we must witness, within the 
next few years, an enormous increase in the speed of large fighting 
ships ; and, then, woe betide the Power which lags behind its 
rivals in the matter of rapid mobility. It will see itself condemned 
to forego strategy altogether in its naval combinations—in other 
words, it will find itself confined to the local defensive. 

As regards tactical factors, what I have said as to our 
habitual attitude to new inventions applies more perhaps to 
them than to strategical factors. Take, for example, the question 
of range-finding® in action at sea. I was once in one of his 
Majesty’s ships in which a set of range-finding instruments was 
titted experimentally. The appliances were rejected without 
undergoing a really fair trial. They were tried superficially by 
people who knew next to nothing about them ; and they were con- 
demned, not, so far as I could ascertain, because they were in- 
effective, but because they were complicated, and could not, of 
course, be worked easily by the untrained intelligence which was 
available to handle them. Surely it would have been better to 
adopt the invention, which had been well tried abroad, or some 
superior one, and to train the necessary intelligence. 

In the meantime, how does our Navy hope to find the range in 
action? It depends mainly upon being able to note the drop of 
tentative shots. Where two single ships are engaged, this method, 
though slow and unscientific, may possibly work ; but when whole 
fleets are engaged, how can any human eye feel certain whence 
comes the particular shot the drop of which isnoted/ At Santiago 
it was found to be impossible to form any correct conclusions in 
that way. Now there are many excellent and almost perfect 
range-finders. I will mention only the Barr and Stroud, which is 
saic to be responsible for the recent excellent shooting of the 
Terrible,!’ and the Zeiss stereoscopic,!! each of which reduces the 
possibility of error to a minimum, though there are others almost 
equally good. For years we have been flirting with such inven- 
tions ; for years we have refrained from taking them to our arms, 
because of our fear that we do not sufficiently understand them. 
They ought to have been long ago in all our fighting ships. By 
this time we should then have learnt to understand them, Other 
nations have adopted them. What will happen if we fall intoa 
conflict with one of those other nations ! 

Naval gunnery will also be greatly improved so svon as two or 
three comparatively small problems which are now awaiting 
solution shall have been solved. Their solution ovght not to be 
long delayed, if only the right kind of intellects can be persuaded 
to turn theirattention to them. The great want of the day is, of 
course, an arrangement whereby it shall be possible to fire a pro- 
jectile through moderately thick modern armour, and to burst it 
immediateiy in rear.'? Another great want is some new method 
of igniting smokeless powders.!3 These powders, especially when 
tired in relatively small guns, are, as their name implies, practically 
smokeless. But at present the most convenient method of igniting 
them is found to be through the medium of an ignition charge of 
black powder of the old smoky kind. In small weapons the 
ignition charge, and the quantity of smoke produced by it, are 
insignificant ; but in the case of heavy guns the ignition charge 
alone comprises about as much black powder as formerly would 
have sufficed for a couple of full charges for the old 64-pounder 
muzzle-loader ; and, the volume of smoke thus produced being very 
considerable, the advantages of employing smokeless powder are 
to a large extent neutralised. 

A very noteworthy development of recent science, and one that 
cannot fail greatly to influence the tactics of future naval warfare, 
is the modern submarine.“ I am not a submarine enthusiast ; 
but it is impossible not to recognise that the extension of the open 
field of naval operations from a —_ of two dimensions only toone 
of three is too significant to be lightly regarded. The best exist- 
ing submarine is very slow, very blind, of limited radius of action, 
and .very liable to accident; but it is vain utterly to deny the 
value—especially the moral value—of a craft which, without 
leaving your immediate vicinity, can move altogether out of your 
sphere of activity, and still, perhaps, deal you a fatal injury. It 
seems to me that the submarine, even if it be carried no further 
than at present, means the doom of the old-fashioned blockade. 

But I am sure that the submarine will be carried very much 
further than at present, and that already we may see traced out 
before us the lines along which it is destined to develop. 

The weakest points of the best existing submarines are :—That 
they cannot see clearly unless they come to the surface to do so ; 
that they cannot be sure of maintaining a given course under 
water, even by utilising the Obry apparatus! ; and that the lives 
of the crews within them are exposed, especially in war time, to 
extreme risks, 

During the past three or four years numerous ingenious inven- 
tors have turned their attention to this subject!® with a view to 
producing a vessel which shall be capable of moving at consider- 
able speed beneath the surface of the water ; which shall not need 
a human crew ; which shall not want to see whither it is bound ; 
which shall be controllable at every moment of its course ; which 
shall not expose those who work it to extraordinary risks ; 
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and which shall be manageable from a distance without the 
intervention of wires or other visible connections, It is sought, in 
a word, to combine the useful features of the existing submarine 
of the automobile torpedo, of the electrical countermining launch, 
and of the Brennan torpedo ; dispensing, at the same time, with 
material ties between the operator and the weapon, and securing 
a range, which, though less than that of the submarine, shall be far 
greater than that of the countermining launch, the Whitehead, :, 
the Brennan. Some scores of patents bearing upon these projects 
have been issued to Messrs, Axel Orling and James Tarbotton 
Armstrong,!? Arthur A. Govan, Cecil Varicas,!8 and Bradley 4 
Fiske, the last-named being the well-known American naval officer 
who is famous in connection with more than one range-finder, an¢ 
with other inventions designed to influence the future of naval 
warfare. 

These gentlemen utilise various forms of energy in various ways: 
and it is impossible here to go into details of their inventions, * |{ 
must suffice to say that, although no perfect form of vessel cop. 
trollable by wireless currents—a form to which I have ventured ty 
give the generic name of “ Actinaut”—has yet been produced 
more than enough has been accomplished to demonstrate that what 
it is sought to effect can be effected and will be effected in the 
near future. Indeed, if it were possible to induce these riya} 
inventors to combine and co-operate, and if it were possible to 
place at their disposal the knowledge and experience of half-a. 
dozen men such as Lord Kelvin, Sir Hiram Maxim, Mr. Brennan 
and Mr. Marconi, I verily believe that you might have the per. 
fected engine before you on this day next year. When that per. 
fected engine is produced it cannot fail to work something like g 
revolution in naval warfare. 

All these considerations bring me back again to one of the points 
from which I started. Our best available tools are rapidly getting 
beyond the effective control of our best available men, and the real 
lesson of the situation undoubtedly is that if we would properly 
utilise all the resources which science has placed, and will presently 
place, at our disposal for the prosecution of naval warfare, we must 
greatly improve the scientific standard of the personne/, 

It is significant that Lord Charles Beresford, without committing 
himself to any expression of opinion as to the merits of certain 
types of water-tube boilers, has hinted his belief that many of the 
breakdowns of thoge boilers may possibly be attributable, not s 
much to defects nt in the boilers, as to the incompetency of 
the working staff, ate incompetency due to lack of training and 
experience, and perhaps also to short-handedness. 

The present Board of Admiralty is admittedly anxious to make 
the Naval service all that it should be ; nor does it resent friendly 
criticism. I would therefore ask their lordships to reflect whether 
the present methods of dealing with the scientific problems and 
oe, work of the Royal Navy can possibly produce satisfactory 
results. 

There are two categories of scientific officers in the service—the 
engineers proper, and the specialist executive officers. The 
engineers are men with a relatively long, broad, and deep scientific 
and technical training. They are an expensive class, and at 
—— the Navy has confessedly failed to attract and retain the 
vest specimens of the class. 

The specialist executive officers are, so Mr. C. M. Johnson, 
R.N., has irreverently said,!® ‘Men who dabble in electricity, 
fiddle about with files and hammers, set up amateur lathes in their 
cabins, and imagine that they are making engineers of them- 
selves.” Ido not associate myself with this description of a class 
of officers who, no matter what else may be said of them, are 
remarkably keen, and do their work astonishingly well, so far as 
the conditions permit. But the conditions do not permit much, 
A torpedo-lieutenant generally gets about seventeen months of 
technical training in the course of his career. This is, naturally, 
not enough to make a well-equipped electrical engineer of even 
the most brilliant of men, still less is it enough to make of him a 
mechanical and hydraulic engineer as well. 

Nevertheless, with a view, I suppose, to economising expenses, 
and to restricting the total number of commissioned officers 
carried, the Admiralty has entrusted a great many purely engi- 
neering duties to specialist executives, and in addition, has turned 
over the entire control of the engineering department in small ships 
to a warrant officer—an artificer engineer. Not only is this ofticer 
of necessity a man of limited education and experience, but also he 
is nowa man less experienced than his fellows formerly were ; for 
a lowering of the standard of qualification has recently been 
sanctioned. 

In the meantime, to assist the specialist executives, a class of 
ratings known as electrical fitters has been lately called into being. 
This is composed of men who have very little electrical knowledge 
at all. 

And so we see that whereas at one time all the engineering busi- 
ness of the ship was in the hands of properly qualified engineer 
otficers, much of it is now entrusted to specialist executives, much 
to warrant officers, and some to people admittedly possessed of 
hardly any scientific training at all. 

While, in short, the matériel has been improving yearly, the 
personnel has been assuming more and more the character of a 
penny-wise-pound-foolish makeshift. This state of affairs must, | 
think, be remedied if we would profit fully by recent scientific 
developments. The brightest scientific intelligences ought to be 
attracted to the Navy, and to be refained there when once they 
have been engaged ; and I see no reason why they should not be. 
We are now paying 5s. a day in South Africa to soldiers—men 
whose necessary qualifications are little higher than those of 
unskilled labourers. It can hardly be doubted that a first-rate 
naval engineer officer, even if you have to pay him a thousand a 
year, is a much cheaper article than an Imperial Yeoman at £91 4s. 
Moreover, while you can pick up the latter at any time, you can 
secure the former only if you engage and train him at a time when, 
as at present, you are sorely tempted to do without him, and to 
entrust his work to an amateur. 
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eae masonry for the facework of the piers. | Concurrently, with | the ill-fated train, due no doubt partly to the insulating material 
THE SEAHAM HARBOUR EXTENSION | the construction of the sea piers, the excavation is proceed- | in and around the electrical machinery and cables, and partly to 


WORKS. 


SuaHaMm Harbour is one of the oldest coal ports around the 
shores of Great Britain, as it was from here that coal was 
first shipped exactly seventy years ago. The town owes its 
existence to Charles William Vane, the third Marquis of 
Londonderry—grandfather of the present Postmaster- 
General—who bought the Seaham estate in 1822, and devised 
the idea of establishing a harbour at Seaham with the object 
of obtaining an independent means of shipping the coals from 
his extensive collieries at Rainton and Penshaw, and which 
with much difficulty had been previously carried to Sunderland 
for shipment. The Marquis of Londonderry acquired the coal 

roperties by marriage with Frances Anne Vane Tempest, 
daughter of Sir Henry Vane Tempest, of Wynyard Park, and 
previous to succeeding to the Marquisate, ‘‘ the founder of 
Seaham ’’ was actively engaged in the Peninsular War with 
the ‘Iron Duke,’’ being subsequently in the diplomatic ser- 
vice, filling the position of British Ambassador at Vienna. 
To carry through his scheme, which also included the con- | 
struction of a line of railway from his collieries to Seaham | 
Harbour, a distance of about seven miles, is estimated to have | 
cost £200,000. Lord Londonderry began the undertaking, it | 
is said, with a very small sum in hand, but he was never | 
discouraged, and struggled on with indefatigable perseverance, | 
and ultimately saw his enterprise crowned with a success he | 
had never anticipated. The first stone of the North Pier at 
Seaham was laid on November 28th, 1828, and the works 
thenceforth proceeded with great rapidity, the first cargo of 
coal from Rainton Colliery being shipped early in 1831, having 
been brought down to Seaham by the Londonderry railway 
line. The original harbour, which was protected by two piers, 
had a depth of 16ft., and was considered a great work in its 
day, there being no natural facilities for the construction of a 
harbour at the place, which is situated on one of the most 
rugged and exposed spots on the north-east coast. 

So great was the interest displayed in the achievement of 
the Marquis of Londonderry that, it is on record, fifteen steam 
vessels laden with passengers attended from Stockton, the 
Tyne and the Wear, whilst during the first year of its 
existence no less than 441 vessels sailed from Seaham Harbour. 
The harbour, however, had primarily been constructed for 
the wooden ships of those early days, and no idea had then 
been entertained by the Marquis of Londonderry of the advent 
of the ‘* screw collier,’’ and despite the fact that two docks, 
known respectively as the ‘‘ North’’ and ‘‘ South’’ docks, 
were subsequently added, it has been evident for some years 
that the accommodation at Seaham was inadequate to the 
requirements of the trade, more especially having regard to 
the increased tonnage of recent years in shipping. As circum- 
stances did not permit the present Marquis of Londonderry 
to enter ‘‘single-handed ’’ into a scheme of extensions, a 
company with a fully paid-up capital of £450,000 was floated 
in March, 1899, under the name of the Seaham Harbour 
Dock Company, the chairman of directors being the Marquis 
of Londonderry, and the other directors, Lord Zetland, Lord 
Farquhar, Messrs. J. S. Barwick, S. J. Ditchfield, S. P. Austin, 
and R. Clayton. With the assistance of Mr. H. H. Wake, 
of Sunderland, the engineer to the River Wear Commissioners, 
and of Mr. P. W. Meik, consulting engineer of London and 
Edinbuzgh, a very comprehensive scheme of dock extensions 
was prepared from Mr. Wake’s designs, and a contract for the 
necessary works at a cost of £378,000 was entered into with 
$. Pearson and Son, Limited, of Westminster, the well-known 
contractors. From the date of the laying of the foundation 
stone of the new works by Sir Michael Hicks-Beach M.P.— 
the Chancellor of the Exchequer—on August 26th, 1899, the 
contractors have been busily engaged — the works with a 
large staff of workmen, to accommodate many of whom 
special huts in close proximity-to the scene of operations have 
beenerected. Itmay be explained that prior to the commence- 
ment of the present enlargement, the water area at Seaham 
covered about 12 acres, viz., an outer harbour 3} acres; 
the North Dock 2} acres, the South Dock 24 acres, the whole 
allowing room for some 300 coasting vessels, whilst some 27 
acres more were occupied by railway sidings, warehouses, &c. 
The new works embrace the construction of two protecting 
sea piers, the deepening of the entrance channel, the 
formation of a new deep-water dock, 10 acres in extent, and 
the provision of additional coal-shipping appliances of the 
mostimproved type. The North Dock will remain untouched, 
and together with the new works will make up a total water 
space of about 41 acres, or more than three times the 
existing accommodation. Moreover, whereas the harbour 
has hitherto been able to receive vessels up to 1000 tons 
burthen only, the new accommodation will raise this limit 
to at least 5000 tons. A most important part of the work 
will be the equipment of the new dock with the most approved 
apparatus for coal shipping, and the laying down of sidings 
for the marshalling and storage of the coal trucks. No 
fewer than twenty-three spouts are to be provided, whilst 
the lines in connection with these will be laid down so as to 
enable the wagons——both full and empty—to be worked in 
the most economical manner and by the aid of gravitation. 
It is also noteworthy that thet spouts are designed to be 
capable of dealing with 30-ton coal wagons, which in many 
quarters it is believed will be in as general use in the United 
— as in America, for the conveyance of freight in 
vulk. 

An urea of five acres was early last year reclaimed from the 
foreshore, and the construction of the North Pier, which will 
eventually have a total length of 1400ft. with a varying width 
of 25ft. to 80ft., at once commenced, and such progress has 
now been made that some 450ft. have been completed. For 
the purpose of placing in position the 30-ton concrete blocks 
used in the construction of this pier, a powerful ‘‘ block-lift- 
ing” crane with a span of 100ft., designed by Mr. E. W. 
Moir, a director of Messrs. 8. Pearsons, has been introduced, 
whilst for the task of setting the blocks on the bed of the sea 
a 30-ton Titan crane, with a radius of 60ft. specially built 
for the contractors, by Stothert and Pitt, of Bath, has been 
utilised. The South Pier, the total length of which will be 
950ft., was commenced about twelve months ago, and is 
being constructed of 22-ton blocks, which are being set by a 
30-ton steam travelling crane, with a radius of 35ft., the 
makers of which are Ransomes and Rapier, of Ipswich, and 
itlready more than 200ft. have been completed. A light- 
house is to be erected at the end of each pier, to gain access 
to which in rough weather a subway 6ft. Gin. high and 
4ft. din. wide is being constructed from pier to pier. The 
ballast for making the concrete for the blocks is being 
obtained from land on the foreshore belonging to the 
Marquis of Londonderry, and Taylor’s concrete mixers are 
being employed on the work. About 154,000 cubic yards of 








concrete will be needed altogether, and 2220 square yards of 


ing for the deep-water dock, the area of which will be 
10 acres. The total excavation will be 338,500 cubic yards 
of rock, which has to be blasted with tonite or gelignite. 
For this part of the work Ingersoll’s rock drills are being 
used. Work is also now proceeding with the construction of 
the dock walls, which are being constructed of concrete 
deposited in mass in trenches. They are faced above 
ordinary water level with freestone, finished with granite 
coping. Despite the fact that the operations of the con- 
tractors have been seriously retarded by the stormy weather 
during recent months, it is expected that the whole of the 
extensions will be completed in the course of another two 
years. To develop the virgin coal of North-East Durham, 
the North-Eastern Railway Company is now completing a 
line of railway between the Hartlepools and Sunderland 
with connections to the New Harbour at Seaham—see THE 
ENGINEER, February 7th, 1902—and in the course of a short 
time an additional coal shipment traffic of several thousand 
tons per annum will be received at Seaham from the newly- 
opened collieries in the Easington and Dawdon district. _ 








LIVERPOOL OVERHEAD ELECTRIC RAILWAY. 





Tue following is an abstract of the report on the 
remarkable accident which occurred a few months ago 
on the Liverpool Overhead Railway, issued late last week. 
The inquiry was made by Lieut.-Col. Yorke, assisted by 
Mr. A. P. Trotter :— 


Early in 1897 the Liverpool Overhead Railway was extended in 
an easterly direction from its eastern terminus at Herculaneum 
Station to Dingle, the extension being 1144 yards in length, of 
which a length of about 300 yards is on viaduct, and the remainder 
in tunnel, in which the line terminates abruptly. 

The tunnel, which is arched throughout, is 25ft. 6in. wide and 
19ft. high for a distance of 605 yards from its entrance. The 
width is then increased to 52ft. and the height to 24ft. 6in. for a 
length of 163 yards, after which the tunnel resumes its normal 
section for a length of 41 yards, when it ends with a dead wall. 
In the widened part of the tunnel] Dingle Station is placed. 

The station consists of an island platform, 28ft. wide and 170ft. 
long, with lines on either side of it, the arrangement and signalling 
being such that each line can be used for the arrival or departure 
of trains. At the east.end of the platform a flight of stairs leads 
to an inclined passage or subway about 160ft. long, communicating 
with the a hall, which abuts on to the thoroughfare known 
as Park-road. The booking hall has four double doors, each form- 
ing an opening 6ft. wide, facing the street. Three of these doors 
are said to have been open at the time of the fire. 

At the west end of the platform there are cross-over roads 
between the up and down lines, near to which the signal-box is 
situated, while at the cast end of the station there are sidings 
with a cross-over road between them. It often happens that a 
spare train is standing in these sidings, as was the case on the day 
of the disaster. 

Hydrants, with sufficient lengths of hose, were fixed at each end 
of the platform, and some chemical fire extinguishers were kept in 
the signal-box. The station was lighted by electricity, taken 
from the main current, and incandescent gas lamps were also pro- 
vided for use in case the electric supply failed. 

The railway is worked by means of electricity on the 500 volt 
continuous-current system, the electrical conductor being placed in 
the middle of each track. The trains consist of two or three bogie 
carriages. In the case of the two-coach trains, each coach carries 
a motor ; in the case of the three-coach trains the first and third 
coaches have motors. In all cases the motors are placed, one on 
the leading axle, and the other on the trailing axle of each train. 
There is a driver's compartment at each end of every train, and 
both motors can be controlled separately or simultaneously from 
either end, The trains can therefore travel in either direction 
without any re-arrangement of the carriages. The driver 
invariably occupies the compartment at the leading end of the 
train, and the guard that at the other end. 

The ‘es of the line is automatic. 

The following general description of the motors has been supplied 
to me by Mr. Cottrell, the general manager of the line :—‘‘ The 
armature is wound direct on the axle. e magnets are main- 
tained in their position round the armature by suitable yoke 
bearings direct on the axle. The motors are balanced and attached 
to the ie frames by suitable springs and india-rubber cushions, 
and are entirely detached from the body of the coach under-frames. 
The clearance between the topside of the motor magnet ferrule 
and the longitudinal timbers of the under-frame is 4in., and the 
clearance between the floor boards and the top of the magnet 
ferrule is 11jin. Each train has two motors, one at each end. 
The output of each motor is 70 E.H.P.” Motors of this type have 
been in use since the line was opered in 1893, and are now some- 
what out of date. They are not iron cased. 

At 5.38 p.m., as the train due to reach Dingle at 5.32 p.m., but 
which was six minutes late, was approaching this station, it came 
to a stand in the tunnel about 80 yards from the platform, owing 
to the failure of the rear motor, Mr. Trotter is of opinion—see 
his oe in Appendix—that the insulation of a cable connected 
with the rear motor had broken down, and that ‘‘an electric are 
was started,” causing a rush of current, which opened the circuit 
breaker and stopped the train. The evidence shows that the 
driver reset the circuit breaker, and made several attempts to 
restart the train, but without success, Each time the current 
was switched on a vivid flash was produced, which ended in 
setting fire to the woodwork of the coach, 

A gale of wind was blowing from the west, that is from the 
mouth of the tunnel towards the station, which caused the fire to 
spread from carriage to carriage until the whole train was 
enveloped in flames. It is estimated that the train was well 
alight about 12 min. after the stoppage. There were twenty-nine 
geese ge who, when the train first came to a stand, were urged 

y the driver and guard to keep their seats, as there was no 
danger. The driver and guard seem to have made some futile 
attempts to put out the fire, but it soon became apparent that the 
fire had obtained the mastery, and the passengers found it 
necessary to alight. They had only 80 yards to walk in order to 
reach the station, and the majority of them appear to have gone to 
their homes without any delay, and to have suffered no ill effects 
from the fire. It appears, however, from the evidence, that a few 
remained behind, presumably to watch the progress of the con- 
flagration and the result of the efforts to control it. 

Station-foreman Rendell and car-cleaner O’Brien, who were on 
duty in the station, were soon called to the spot, and with the 
driver and guard did what they could in the first instance to con- 
trol the fire, and when this was seen to be hopeless to direct the 
passengers to the exit from the station. About ten minutes after 
the outbreak Rendell telephoned to the booking-clerk in the office 
upstairs to send a telephonic message over the National Telephone 
Company’s wires to the generating station to cut off the current, 
while he himself at the same time sent a similar message to the 
works over the private wire belonging to the Railway Company. 
Both messages seem to have reached the Company’s works at the 
same moment. The current was at once cut off, but it was too 
late to be of any service so far as the fire was concerned, and the 
only effect of this measure was to plunge the station into darkness, 

The fire caused dense volumes of pungent smoke to arise from 





the burning woodwork. This was driven by the wind along the 
under side of the arched roof of the station into the staircase, 
passage—or subway—and booking hall. As the flames increased 
so did the smoke, which was doubtless accompanied by heated 
gases—some inflammable, some suffocating—and gradually the 
entire tunnel became filled with the deadly fumes. 

After discussing the manner in which the six lives were probably 
lost, the report continues :—One of the most remarkable features 
of the case was the manner in which the fire spread. Although 
the train was separated by a considerable interval from the 
station, and although there was no woodwork at all in its imme- 
diate vicinity, the heat and gases evolved were such that some 
sleepers stored in the dead-end siding near the west end of the 
down platform 24ft. distant, the signal-box 55 yards distant, the 
platform 80 yards distant, and the spare train in the siding at 
the east end of the station 155 yards distant, were successively 
attacked. The station tunnel became a fiery furnace, and though 
the fire brigade were called to the spot within half an hour of the 
outbreak little could be done, as the smoke made it impossible to 
reach the tunnel by means of the subway and staircase. It is not 
possible to say the exact time when the flames reached the 
sleepers in the siding; but judging from Signalman Owen’s and 
boy Gough’s evidence this can hardly have occurred till after they 
had left the station. It is true that Mr. Stewart is under the 
impression that the sleepers were on fire before he escaped, and 
the Company has been somewhat severely criticised in the public 
Press for allowing sleepers to remain in the ition referred to. 
It is easy to be wise after the event, but I p not consider that 
any blame can be fairly laid upon the company for storing some 
sleepers in a corner of a wide tunnel such as this for the purpose 
of repairing and maintaining the permanent way in and near the 
station. In future, however, no timber of any sort will be allowed 
to remain in the tunnel, except the sleepers actually laid in the 
permanent way. : 

Conclusion.—The cause of the fire is, as already stated, explained 
in Mr. Trotter’s report yey xo I. It was due to a defect in 
one of the motors, and would have been productive of no serious 
danger if driver Ashbee had only acted with a moderate degree of 
prudence. When this man discovered that his rear motor had 
failed, his duty was to disconnect the rear motor by means of the 
plug provided for the purpose in his compartment. He should 
then have run into the station with one motor, as is often done. 
For some reason or other, which cannot be conjectured, Ashbee, 
instead of disconnecting the defective motor, and in disregard of 
the warning of the guard, made repeated efforts to bring it into 
use, the result a that before long the woodwork of the rear 
carriage was ignited by the flashes produced by the electric arc 
when the current was switched on to the defective motor. While 
Ashbee was so employed, both he and the guard appear to have 
told the passengers to keep their seats, as there was no danger. 

Both these men and station-foreman Rendell seem to have exhi- 
bited a lamentable lack of judgment in this respect. It is impos- 
sible not to feel that the sacrifice of life on this occasion was 
unnecessary, and might have been easily avoided. If the pas- 
sengers had been hurried out of the train as soon as it became 
evident that it had broken down, and if none of them had been 

rmitted to loiter about the station, their safety would have 

en secured. And if the train men and station foreman, who 
deserve credit for their efforts to prevent the fire from spreading, 
had only realised sooner that the train was doomed, they too had 
ample time to escape. The cutting off of the current did no good, 
but by putting the place in darkness, rather increased the difficul- 
ties and danger of the situation. 

The circumstances connected with this fatal occurrence direct 
attention to the advisability of removing all woodwork as far as 
possible from the neighbourhood of the electric machinery upon 
railway carriages, and of adopting for the purposes of insulation 
some material which is uninflammable and smokeless. This subject 
is dealt with in Mr. Trotter's recommendations, which will be 
found in Appendix I., and with which I entirely agree. It is to 
be hoped that the engineers connected with electrical railways will 
act upon Mr. Trotter's valuable suggestions. 

Stations situated in tunnels on electric railways should have as 
little woodwork about them as possible. The platforms should be 
of stone or concrete, and buildings such as signal-boxes of brick or 
iron. Iam glad to be able to report that the Liverpool Overhead 
Railway Company have adopted this principle in reconstructing 
Dingle Station, there being now practically no woodwork at all 
about the place. 


Mr. Trotter's report is given as an appendix. 


The evidence goes to show that the insulated covering of a cable 
connected with the motor on the after part of the train had 
become deteriorated. The wet weather may have contributed to 
the defect, and, as the train was late, the driver may have forced 
the speed. The insulation broke down, an electric arc was 
started, the rush of current opened the automatic circuit breaker, 
and stopped the train. The driver reset the circuit breakers and 
tried to start several times, and the are broke out each time, 
causing the flashes. It is not unlikely that the driver held up the 
circuit breaker, for the lights ‘‘ went low,” showing that a very 
heavy current was being taken. e arc, due to this heavy 
current, or, perhaps, the earlier flashes, set fire to the woodwork 
of the coach, and the strong wind caused the fire gradually to 
spread, 

The opening of a circuit-breaker is a common occurrence ;_ the 
driver should have disconnected the rear motor, and should have 
run in with one motor. In cases of breakdown of one motor, the 
journey is often thus completed. Motors and the connecting 
cables on electric railways and tramways often break down through 
the failure of the insulation. The possibility of a panic from smoke 
arising from such failures on tunnel railways has been foreseen, 
and must be guarded against, but eight years’ experience on this 
railway has shown that such failures, even when resulting in a 
‘burn out” of a motor, have never before set fire to any part of 
the train. The risk of fire involved in the present railway, on 
which there is but one short terminal tunnel, was less than on 
ordinary steam railways. 

A train had been fitted experimentally with modern iron-clad 
motors, adapted for higher speeds than at present, but the absence 
of iron casings in the present instance is not an essential matter. 

Recommendations.—Flexible cables covered with india-rubber or 
other combustible material are used unnecessarily in many cases 
in electrical work. They are a survival from the earliest branch of 
electrical industry, namely, telegraph work. They are used from 
habit and for convenience. This mode of construction does not 
commend itself to mechanical engineers. Combustible insulating 
materials should not be used on the main current conductors of 
electric trains, particularly in tunnel railways. These conductors 
should be rigid, and might be bare, or enamelled, or protected by 
incombustible ferrules in iron pipes. Flexibility should be restricted 
to necessary points, and not used for convenience in arranging the 
conductors. Flexibility should be provided by pinned hinge or 
knuckle joints shunted by bare flexible links of wire gauze, or cable 
braided with wire, or by some other sound mechanical mode of 
construction, 

Little or no woodwork should be used in the construction of 
electric locomotives, or of the driver’s cabs of motor coaches, and 
in the latter the resistances and the controlled switches should be 
placed, if possible, in front of and outside the cab. 











THE experiments carried out last week with a view to 
establishing telephonic communication between Brussels and 
Marseilles were so successful that a direct service of this nature 
will be opened shortly between these two towns. The distance is 
800 miles, and Antwerp will be put on the new line, 
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IMPROVEMENTS IN PROPELLER SHAFT 
BEARINGS.* 
By Mr. A. Scorr YouNGER, B.Sc., Member. 

Ar the spring meetings of this Institution in 1900, the writer 
had the honour of reading a paper on ‘‘ Failure and Corrosion of 
Propeller Shafts,” in which an attempt was made to show that 
many of the recent failures of the age age shafts of cargo 
steamers were partly to be explained by the bending of the shaft 
due to the weight and thrust of the propeller, taken in conjunc- 
tion with the severe stresses iuduced by long voyages in ballast. 
It was shown that this bending action produced its greatest effect 
at the ends of the brass liners, just where most of the fractures 
oecur ; and one of the conclusions arrived at was that the liners 
on the shaft were a source of weakness in producing a sudden 
break in the strength of the shaft, and thus localising the action 
at the change of section. 


By way of illustrating this action the attention of the meet- 
ing is directed to the table below, giving the results ob- | 


tained from fourteen steamers, of which a careful record has 
been kept. All these vessels have been built within the last seven 
years, and are of the regular cargo t ype, having speeds from 8 to 
10 knots. They have been mieet in all trades, and have made 
many voyages to all parts of the world, loaded and light. This 
table is extremely interesting and instructive, and certainly 
appears to justify the remark that some alteration in existing 
practice with regard to propeller shafts is necessary. 

These shafts were all made of iron by good makers, and, with 
three exceptions, were condemned on account of the circular 
fracture which frequently appears at the ends of the after liner. 


Of these three exceptions F is still at work, and when last | 


examined, in August, 1901, was in fairly good order, but showed 
distinct evidences of the well-known grooving action. The sister 
ship E met with a mishap to her propeller, or, doubtless, her shaft 
would have been still at work. The third exception is H, which 
broke at sea, involving the towage of a falig- Sedien ship some 800 
miles. Curiously enough, this shaft was examined about the same 
time as that of her sister ship 1, but being apparently in good 
order, was passed by Lloyd’s surveyor. It will thus be noticed 
that this shaft broke within two years of its being examined and 








Accordingly, the oil used amounted to about 20 gallons. The third 
voyage also lasted about four and a-half months, and, acting to 
instructions, the engineer used about 35 gallons of oil, being some- 
what less than two quarts for every steaming day. 

At the end of the third voyage the steamer was again dry-docked, 
when the bearing was found to have worn down yin. On_ this 
occasion the propeller was disconnected and the shaft drawn in for 
examination. It was found to be in good order throughout its 
length, except the Jast 12in. at the after end of the bearing, which 
was somewhat pitted ; also the part next the propeller, which was 
exposed to the action of the water, was corroded, and slightly 
reduced in diameter. The results of this experiment may be sum- 
marised as follows :— 


Duration of experiment .. 13 months. 


Material of shaft + Iron. 

Material of bearin, White metal. 
| Lubricant .. .. Solidified oil with free access of water. 
| Wear down .. in. 


Condition of shaft Good throughout the body, but defec- 
tive at after end. 

The shaft was again drawn in for examination in December, 1901, 
after travelling other 27,000 miles, but little difference could be 
detected in its condition. The conclusion to be drawn from this 
appears to be that in order to make this method a success, it is 
advisable to exclude the salt water from the bearing, and also from 
the part of the shaft between the bearing and the propeller. 

Some extremely interesting and important results have been 
obtained by Mr. Hamilton, the well-known superintendent for the 
Clyde Shipping Company, and the author is indebted to him for 
permission to embody these resu'ts in this paper. (1) The first 
| steamer fitted by him was the s.s. Lizard, and the arrangement 
adopted is shown in Fig. 2, from which it will be seen that the shaft, 
which was iron, was run in a white metal bush, and that a long 
stuffing-box provided at the after end was filled with white metal 
packing with a turn or two of soft packing. The gland was screwed 
hard up solid on to the end of the bush. The space between the 
tube and the shaft was filled with tallow, and a pump was provided 
in the tunnel for forcing oil into the tube as required. A 
peculiarity about this arrangement is the large overhang of the 
—— which was subsequently recognised as a bad feature, and 
reduced. 











passed. All the other shafts were condemned in dry dock. The following statement shows the results obtained from this 
Record of Fourteen Propeller Shafts. 
Dead- | Water Weight Diameter, Life of | Life of shaft, in miles steamed 
Steamers. | voight. ballast 0 of shaft | shaft, Remarks. 
ue *| propeller. as fitted.*) in years. | Loaded. | Ballast.t | Total. 
Tons. Tons. In. | vie 
A | 7000 2 r 2} 52,800 | 57,3 00) |p i 
B | 000 1a ist 2: 39,300 | ane pend |Three sister ships; A and B being built by one firm. 
C | 7000 il 133 2h 37,700 48,700 | 36,400/| Mean light draughts, 13ft. to 15ft. 
D 6400 84 13} 1} 21,900 |} 35,000 | 56,900 | Mean light draught, 12ft. to 14ft. Gin. 
E 6200 4 13 _ 4h 123,100 68,000 191,100) |Three sister ships; E and F being built by the same 
k 6200 4 | 13 5 years | 144,000 | 47,000 | Ats/01,]| firm. E lost three propeller blades, which caused 
old, still 191,000 -| severe damage to stern tube, and necessitated new 
: 7 at work shaft. G has 240 tons less water ballast and fin. 
G 6200 932 84 124 3h 84,300 46,300 130,600 smaller shaft than E and F. 
H 5500 WO4 s} 12 4} 125,000 53,000 | 178,900) |Two sister ships, built by same firm. Mean light 
I 5500 wO4 St 12 3 78,000 31,400 | 109,400 draught, 12ft. to 14ft. 
J 5300 870 8 12 4 131,000 | 20,600 160,600 | Twe sister ships, built by same firm. Mean light 
kK 300) 870 8 12 3} 103,200 | 53,100 156,300 f | draught, 12ft. to 14ft. 
L 4570 744 7h 12} 3h 78,100) | 51,800 | 129,900 |Mean light draught, 11ft. to 12ft. 
M 4360 780 74 114 24 76,600 | 17,200 93,800 |Mean light draught, 11ft. to 12ft. 
N 3060 680 74 12 4) 83,600 | 28,100 | 111,700 |Mean light draught, about 12ft. 





* In all cases these sizes are in excess of Lloyd 


s requirements at the date of building. 


+ In addition to their water ballast, the vessels had, in many cases, bunker coals for a long voyage. 


The first group, A, B, C, are wonderfully uniform, and call for 
little remark, beyond a reference to the low average life of the 
shaft. The next group, E, F, G, illustrate the advantage of extra 
ballast and increased diameter of shaft. Here it will be noticed 
that G has 240 tons less water ballast and 4in. less diameter of 


shaft than her sister ships, and it seems fair to conclude that the | 


short life of her shaft was partly due to the combination of these 
qualities. The same remark applies to the case of D. The 
remaining cases appear to call for no special comment, if we except 
the remarkable uniformity in the short life of the shafts. 

In the discussion which followed the author's paper of 1900, 
attention was called to the usual design of having the propeller 
entirely overhung, and with the shaft working in a slack bearing 
with water lubrication. There is no doubt that this is a defective 
arrangement, and must be held accountable for some of the trouble 
recently experienced. Among the proposals recommended on that 
occasion as likely to lead to improvement in the method of support- 
ing propeller shafts, there were two involving alterations and 


additions to the present arrangement, and of these the one of | 


adding a bearing aft of the propeller seemed at first sight the 
more promising, and, in some respects, the more scientific. How- 
ever, on further consideration it appeared that this plan could not 
be carried out without elaborate and costly alterations in the 
present design of the stern frame, though something may be done 
to reduce the overhang, by extending the bearing close up to, or 
even — into, the propeller boss, and a design embodying 
this idea is referred to lateron. The other method is to abolish 
the brass liners, and run the shaft in a metal bearing lubricated 
with oil, and from which the water is excluded. The necessity for 
this last requirement becomes apparent when it is remembered 
that ¢he vessel might remain two or three weeks in port without 
turning the engines, and if water had access to the shaft consider- 
able rusting would occur, and inevitably lead to trouble in the 
bearings when the voyage was resumed. 

There have been many cases in which shafts have been run with- 
out liners ; but, so far as the author knows, there is no published 
record of the results obtained. As, however, several instances 
have recently come to his knowledge in which attempts have been 
made to run propeller shafts without liners and lubricated with 
oil, it seemed desirable that the results of some of these full-scale 
cxpechonae should be brought together and given a permanent 
orm. 

The objects of this paper are:—{1) To record some of these 
results. (2) To bring before this Institution some improvements in 
propeller shaft bearings, including:—(a) A modified design of 
stern tube, with a oe at the after end, adjustable from 
within the vessel; and (4) a new design of after packing gland, 
which is considered suitable for linerless propeller shafts. In 
designing these improvements the writer has had associated with 
him his former colleague at the British Corporation Registry, Mr. 
J. Foster King, and the opportunity is here taken to acknowledge 
the valuable assistance received during the course of the work. 

SS. Carlisle.—The owner of this steamer, Mr. Simpson, of 
Cardiff, being interested in the propeller shaft problem, determined 
to try the effect of running the shaft without liners in a stern 
tube filled with lubricant, hes without having any gland at the 
after end. A new iron shaft was made equa! in diameter to that 
of the old shaft over the liners, and fitted at Cardiff in March, 1900. 
A sketch of the arrangement is shown in Fig. 1, page 320. The lower 
two-thirds of the bearing was lined with white metal, the upper 
third having lignum vite staves fitted as usual, and the tube was 
filled before leaving dry dock with melted sternoline, or solidified 
oil. It will be noted that the only change from the usual arrange- 
ment consisted in having white metal in the bearing and oil in the 
tube. In the course of the voyage, which had seventy-two steam- 
ing days, 10 gallons of oil were put into the tube from a pipe in the 
saloon, being about one quart of oil every two days. At the end 
of the a the steamer was dry-docked and the shaft found to 
have worn down the bearing y,in. The tube was again run up with 
lubricant, and the engineer instructed to use double the quantity 
on the second voyage, which lasts about the same time as the first. 


* The Institution of Naval Architects, March 20th, 1902. 





arrangement :—Built and fitted September, 1895. 
January, 1897 ; shaft down jin. full. Dry-docked January, 18/83 
shaft down ,sin. full. Dry-docked January, 1899; shaft drawn, 
white metal bush renewed, overhang of propeller reduced. The 
shaft showed up rather rough and reedy, owing to the action of the 
salt water which had got in. It was also badly wasted next the 

ropeller. Dry-docked February, 1900; shaft down in. full. 

ry-docked January, 1901; new propeller shaft fitted, having 
brass after liner 6ft. long, lower half of bearing white metal, top 
half wood ; also after stuffing-box reduced by about 6in. At every 
docking melted tallow was run into the tube, the amount required 
varying from a few pounds, when the shaft was seen in place, up to 
about 120 1b., when drawn up for examination. 

(2) 5.8. Garmoyle:—The arrangement in this case is substantially 
the same as that shown in Fig. 2 for the Lizard. There is a slight 
alteration in the white metal bush, but the arrangement of the 
after stuffing-box, overhang of propeller, &c., are the same. A con- 
tinuous supply of oil was pamped into the tube by a force pump 
worked with a ratchet off the shaft in the tunnel. Built and fitted 
January, 1896. Dry-docked May, 1897; shaft down hin. full. 
Dry-docked December, 1897 ; shaft down ¥;in. bare. Dry-docked 
January, 1899; shaft down ,';in. Dry-docked November, 1899 ; 
shaft drawn, white metal bush renewed, overhang of propeller 
reduced, ‘The shaft was badly corroded at the after end next the 
propeller, but otherwise in good order. Dry-docked November, 
1900 ; shaft down ,';in. bare. 

(3) $.8. Skerryvore :—Built and fitted March, 1898. Dry-docked 
December, 1898 ; shaft down ‘in. bare. Dry-docked March, 1900 ; 
shaft down yin. Dry-docked February, 1901; shaft drawn, bush 
refilled with white metal, overhang of propeller reduced, depth of 
stuffing-box reduced. Shaft in good order in tube, but slightly 
corroded next propeller. 

The s.s. Lizard has, as already stated, been fitted with an after 
brass liner, and Mr. Hamilton does not intend to continue the 
shafts without liners, so that in due course all the others will come 
to be so fitted. 

On analysing these results, it will be observed that:—({1) Every 
shaft was corroded between the propeller boss and the after gland, 
as in the case of the s.s. Carlisle, already referred to. (2) The 
examination in dry dock showed the ill effects of overhang of pro- 
peller, so that the less this can be made the better. (3) In every 
case water got into the tube, showing that, in order to make this 
arrangement successful, the after stuffing-box must be designed 
in such a way that the gland is either automatically adjustable or 
under the control of the engineersin the ship. (4) All these shafts 
were made of iron, and with the action of the salt water, the reedy 
nature of the material showed up, and made the wearing surface 
somewhat rough. 

The next cases are of several steamers belonging to the Stag Line, 
Limited, of North Shields, and the author is indebted to Mr. J oseph 
Robinson, the managing owner, for his courtesy in giving permis- 
sion for these results being brought before this Institution. 

The first vessel treated in this way was the s.s, Clematis—345ft. 

{6ft. x 19ft. 3in.—built on the Tyne in July, 1898, and fitted 
with a linerless propeller shaft 13in. diameter, the size required by 
Lloyd’s rules, 1901-2, being 11fin. The stern tube was fitted with 
white metal bearing strips and the annular space round the shaft 
filled with oil. The arrangement was somewhat similar to the 
s.s. Carliske—Fig. 1—with the addition of Hunter and Milne’s 
patent packing, which was fitted to exclude water from the tube. 
A sketch of this design is given in Figs. 3,4, and 5. The results 
obtained from this shaft have been most encouraging. It was 
examined in dry dock about every six months for the next three 
years, and at the end of that time the white metal was worn down 
only yin. The shaft was then drawn in for examination, and found 
to be in a most satisfactory condition. Upto December, 1901, the 
vessel had steamed over 135,000 miles, many of the runs being made 
light ship; also in the ordinary course of her trading she was 
navigating muddy and sandy rivers. The owners looked upon the 
result of this experiment as encouraging enough to warrant them 
in giving further trials, and accordingly two other steamers, built 
in December, 1899, and February, 1900, were fitted in the same 
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way, and have up till the present time given entire satisfaction. 

The s.s. Gloxinia—313ft. x 45ft. x 23ft.—belonging to the same 
owners, was fitted with the usual shaft, having two separate liners, 
in December, 1895. At the end of four years—during which time 
one shaft broke at the after end of the after liner, and another was 
condemned—the vessel was fitted with a parallel shaft running on 
a white metal bush, and fitted with Hunter and Milne’s patent 
arrangement already referred to. The original shaft was 11}in. in 
diameter, and the new one 12{in., being the diameter overtheliners 
of the old shaft. This steamer has since then given every satisfac- 
tion, and no further trouble is anticipated with the propeller shaft. 
This arrangement is now being supplied to other steamers, and can 
be fitted to any existing stern tube with only some trifling altera- 
tions. 

The attention of the meeting is now directed to a modified form 
of stern tube, having an improved bearing surface for, and provided 
with efficient means of lubricating the propeller shaft—see Figs. 8 to 
12, page320. The tube itself is of cast steel, and bored out at each end 
to receive brass bushes filled with either white metal or lignum vit 
staves. The bush at the forward end forms a shallow stuffing-box for 
holding oil in the tube. Along the body of the tube are cast four 
pockets, extending from the after peak bulkhead to the eye of the 
stern post, in which are fitted four long bolts. The after ends of 
these bolts are screwed, and work in brass nuts let into recesses 
cast in the end of the stern tube, as shownin Fig. 12. The forward 
ends extend through suitable oil-tight glands in the flange of the 
tube into the tunnel recess, where they are under tke control of the 
engineers, who can screw them up as may be necessary. An out- 
side stuffing-box is fastened to the nut of the stern tube, and a 
solid gun-metal flanged ring is secured water-tight to the propeller, 
concentric with the shaft. These together form a recess for two 
turns of special packing compressed by a gland which can be 
advanced by screwing up the long bolts already referred to. It is 
proposed to make this packing of hollow square rubber, coated with 
specially prepared canvas. The hollow core would have sealed 
ends, so that when fitted in place the imprisoned air would form 
a spring always tending to keep the surface of the packing pressed 
against the revolving ring on the propeller. In this way it is 
thought the gland would keep practically tight even with the small 
amount of slackness in the bearing necessary for good working. 
The arrangement as proposed permits of the gland being readily 
packed by simply removing the stuffing-box, whichis made in halves 
for the purpose. 

The several sketches make the arrangement clear, though 
necessarily some small details have been omitted. The design, it 
will be noticed, is for one of the short stern tubes which are 
frequently fitted in steamers with pretty full lines, but it is, of 
course, equally well adapted for the finer boats with long tubes. 
A variation in this design is one in which the boss of the propeller 
is cored out to receive the end of the bearing, and in this way a 
further reduction in overhang of the propeller is obtained. Rough 
sketches showing this arrangement are given in Figs. 14 to 16, 
though the details have not been fully worked out. 

The advantages of this design over existing practice are :—(1) 
Reduced stress in the propeller shaft by the extension of the bear- 
ing closer up to the propeller. (2) Prevention of local action by 
abolishing the brass liners, and thus preserving the continuity in 
the strength of the shaft. (3) More efficient lubrication of the 
propeller shaft, which revolves in a bath of oil on a metal bearing, 
and is thus free from excessive slackness, or wear down out of 
line. (4) The after gland is adjustable from within the vessel, so that 
any leakage of oil can be detected and remedied. In many cases 
also this gland could be re-packed without dry-docking, /.¢., by simply 
tipping the steamer. The experience of the last few years seems to 
show that the use of separate liners on propeller shafts is bad 
practice. The reasons why this is so have been already referred 
to, and were given at length in the author’s paper of 1900. 

The practice of fitting a continuous liner is now becoming more 
common, and is certainly an improvement, though there are 
several objections to this, which should not be overlooked. These 
objections are :—(1) The continuity in strength of the shaft is not 
maintained. The weakest section is just forward of the propeller 
boss, at a part ill fitted to sustain a sudden shock such as would be 
occasioned by the propeller striking any floating object, or even by 
the violent racing of the engines. It is believed that many of the 
cases in which propellers are lost by fracture at this point are to 
be explained in this way. (2) There is difficulty in making a 
thoroughly water-tight joint between the liner and the propeller, 
even when a rubber ring is fitted, as is usually done. The writer 
has examined and condemned many shafts on account of defects 
at this part occasioned by water getting in and causing the 
grooving action usually found at any plane of weakness. (3) 
The body of the shaft cannot be examined after the liner has 
once been fitted, so that any latent defect in the material would 
not be discovered in time to prevent a breakdown. (4) There is 
also the greatly increased first cost, though this would not be 
considered excessive, provided the cure were effective. The 
adoption of linerless shafts gets rid of all these objections at once, 
though it introduces other difficulties, which were referred to in 
the early part of this paper. It was shown that these difficulties 
had been successfully overcome by the use of Hunter and Milne’s 
packing gland at the after end, and there seems no reason why this 
arrangement should not work well in many cases. 

Another device for answering the same purpose is Cedervale’s 
protective lubricating box, which is fitted in a similar manner to 
the one just referred to, and which isillustrated in Figs. 6 and 7. 
It is well known that the result of this has been in some cases 
very satisfactory, though it must be admitted that the reports are 
somewhat conflicting ; and in several instances, notably those of 
the larger steamers, much trouble and expense have been caused 
to owners by the failure of the arrangement. 

It will be seen from the illustrations that the design of Hunter 
and Milne is to a certain extent similar to that of Cedervale, and 
is in the writer's opinion open to the same objections. The defects 
common to both appear to be:—(1) There are a considerable 
number of small working parts which require to be carefully fitted 
together, and which are liable to give trouble in coupling up the 
propeller, as this work is frequently done in agreat hurry. (2) 
The springs which supply the pressure of the rubbing surface are 
not easily adjusted without docking the steamer, and the packing 
rings cannot be removed until either the propeller is taken away, 
or the shaft is disconnected in the tunnel and drawn aft several 
inches. (3) The varying length of the shafting due to changes of 
temperature must cause considerable variation in the pressure 
exerted by the springs, and be likely to cause leakage. The 
writer has recently had some observations taken with the view of 
estimating this amount. Instructions were given to the engineers 
of several steamers to keep a log recording the temperatures of 
the sea, air in tunnel, and oil in the caps of the tunnel bearings. 
The air in the tunnel was measured at each end and in the middle, 
anddhe mean figure taken. It seems reasonable to assume that 
the shell of the ship under water would take the temperature of 
the sea ; while the temperature of the shaft would not be less than 
the air in the tunnel, and in some cases would considerably ex 
it, owing to the bearings running with a working heat. 2 
these assumptions it would follow that shafting 150ft. from the 
low-pressure engine to the propeller shaft coupling would alter in 
length from jin. to }in., due to an increase of temperature of the 
shafting over the ship of from 20 deg. to 40 deg. 

The result of the observations confirms this reasoning. It was 
found that the temperature of the air in the tunnel was 13 deg. to 
25 deg. in excess of the sea, and the tunnel bearings were hotter 
than the air from 12 deg. to 75 deg. In this last case the elonga- 
tion was measured by a gauge—Fig. 17—made in port with every- 
thing cool, and on trying it later on with the bearings working 
warm, it showed the shaft had lengthened gin. The length of the 
shaft from the low-pressure engine to the propeller shaft coupling 
was 105ft., so that in a large ship the elongation might reach $in. 
This is not a large amount, but it would materially affect the 
satisfactory working of springs 2in. to 3in. long. It has been 











322 


THE ENGINEER 


Marcn 28, 1903 











suggested that some instances of failure of Cedervale’s arrangement 
were due to this cause. 

Tn the design shown in Figs. 18 to 20 these objections have been 
overcome, number of working parts has been considerably 
reduced, the packing can be examined or renewed without 
disturbing the propeller or shaft coupling, and the fore-and-aft 
movement of the shaft cannot affect its efficiency. It will be seen 
that a brass collar ring is threaded on the shaft and bolted water- 
tight to the propeller, forming a smooth working surface for the 
packing, and protecting this part of the shaft from the action of 
the water, he packing box or casing is formed of two rings, as 
shown, the after one of which is made in halves for convenience of 
removal. This casing encloses a rubber tube, which presses the 
packing against the collar, thus forming a water-tight joint. The 
packing consists of two gun-metal rings, made in halves, and 
arranged so as to break joint. This design is the result of many 
experiments with different tubes and forms of packing ring made 
during the last year. A sketch of the experimental apparatus is 
given in Fig. 21, which sufficiently explains itself. The shaft was 
10in. in diameter, and revolved at about 60 revolutions per minute. 
It will be observed that the rubber tube was fitted with an air 
valve and pressure gauge, which permitted the pressure to be con- 
trolled and varied at will. A pressure of 101b. was found to be 
sufficient to keep the gland absolutely tight. 

The simplest form of this packing is a thick, soft rnbber tube with 
sealed ends—Figs. 18 to 20—having just sufficient compression to 
keep the rings close against the collar. In most cases this would 
be quite sufficient for all practical purposes. In other cases it 
might be advisable to retain the means of inflating the tube ; the 
air valve would, of course, be fitted in some place accessible to the 
engineer, who could vary the pressure as found necessary. This 
design can readily be fitted to any existing steamer, and would 
be specially useful in the case of twin-screw, or turbine steamers, 
with outboard shafting supported on A brackets. In turbine 
steamers, where the shafts revolve at a high rate of speed, some 
such arrangement would allow the bearings to be properly 
lubricated, and thus reduce tear and wear. As the result of 
his experience with propeller shafts, the author would suggest 
the following improvements in design as offering in the meantime 
perhaps the best available solution of this problem :— 

Material.—Ingot steel hydraulically forged, and without liners 

Diameter.—Te be equal to an ordinary shaft over the liners, ¢.¢ , 
about Sin. over rule size. 

Beariug.—To be white metal and extended as close as possible 
to the propeller, so that the overhang may be a minimum, 

Lubrication.—The shaft to be fitted with some form of after 
gland so that it may run ina bath of oil and thus prevent wear-down. 

If these suggestions were generally adopted, it is anticipated 
that the life of propeller shafts would be greatly extended and 
the present lamentable list of shaft failures considerably curtailed. 

In addition to the names already mentioned in the paper, the 
author has to express his acknowledgments to John McNeil and 
Co , Glasgow, who kindly carried out all the experimental work 
referred to, 








ENGINES FOR UNITED STATES 


BATTLESHIPS. 


In our impression for February 14th we published as a 
supplement sectional drawings of the triple-expansion 
engines designed under the superintendence of Rear- 
Admiral Melville, by the Bureau of Steam Engineering, 
for the new battleships Nos. 13 to 17 inclusive to be 
added to the United States navy. We now publish 
further drawings of these engines, and we commence the 
publication of the specification to which they will be con- 
structed. This will, we believe, be read with much 
interest. It is very complete, and gives accurate infor- 
mation concerning the best American practice in the 
construction of the machinery of warships. 

Steam will be supplied by twenty-four water-tube 
boilers. The type is not specifically stated, but we believe 
they will be Babeock and Wilcox. There will be 1280 
square feet of grate surface, not less than 55,000ft. of 
heating surface—that is to say, about the area of a road 
21ft. wide and half a mile long. The pressure will be 
265 lb. The tubes will be of seamless co!d-drawn steel, 
the best to be had. Tubes 4in. outside diameter will be 
No. 6 B.W.G. thick; 3in. tubes the same ; 2in. tubes 
8 B.W.G. There will be three funnels, each 100ft. high 
above the floor plates. The area will be about one- 
seventh of that of the grates. 

(1) General description.—The propelling engines will be right and 
left, placed in water-tight compartments and separated oy a 
middle-line bulkhead. The engines will be of the vertical, inverted- 
cylinder, direct-acting, triple-expansion type, each with a high- 
pressure cylinder 35in., an intermediate-pressure cylinder 57in., 
and two low-pressure cylinders 66in. in diameter, the stroke of all 
pistons being 48in. The indicated horse-power of propelling 
engines will be 19,000 when making about 120 revolutions per 
a and with a steam pressure of 250 lb. at the high-pressure 
cylinder. 

The order of the cylinders, beginning forward, will be forward 
low-pressure, high-pressure, intermediate-pressure, and after low- 
pressure. The forward low-pressure and high-pressure cranks will 
be opposite, also the intermediate and after low-pressure cranks, 
the second pair being at right angles with the first. The sequence 
of cranks will then be:—High-pressure, intermediate-pressure, 
forward low-pressure, and after low-pressure. It is understood 
that any other arrangement of cylinders, sequence of cranks, 
balancing of feciprocating parts, or any method of reducing 
vibration will be taken into consideration by the Bureau of Steam 
Engineering and be given proper weight, as will also any arrange- 
ment or device in the main or auxiliary machinery tending to the 
economy of steam. 

The main valves will be worked by Stephenson link motions with 
double-bar links. The valve gear of the four cylinders will be 
made interchangeable so far as is practicable. There will be one 
piston valve for each high-pressure cylinder and two for each 
intermediate-pressure cylinder ; each low-pressure cylinder will 
have a double-ported balanced slide valve, as shown. e framing 
of the engines will consist of forged-steel columns trussed by 
forged-steel stays, The engine bed-plates will be of cast steel, 
supported on the keelson plates. All crank, line, and propeller 
shafting will be hollow, The shafts, piston-rods, connecting-rods, 
and working parts generally, will be forged of open-hearth steel. 

- The condensers will be made of composition and steel. Each 
main condenser will have a cooling surface of about 11,900 square 
feet, measured on the outside of the tubes, the circulating water 
passing through the tubes. The main circulating pumps will be of 
the centrifugal type, one for each main condenser. For each 
main condenser there will be an independent air pump of the 
double, vertical, single-acting type. There will be an auxiliar 

condenser in each engine-room and one in the dynamo room. 

of those in the engine-rooms will have about 600 square feet of 
cooling surface, and will connect with all the auxiliary machinery. 
That in the dynamo room will have about 1200 square feet of 
cooling surface, and will be for the exclusive use of the dynamo 
engines. Each auxiliary condenser will have a combined air and 
circulating pump. 


will be at least 1280 square feet, and the total heating surface 
about 55,000square feet. The foreed-draught system will consist of 
blowers discharging into closed ashpits, there being one blower 
for each pair of boilers, or two blowers in each boiler compartment, 
as shown. There will be three smoke pipes, as shown. There will 
be two main feed pumps in each engine-room, and an auxiliary 
feed pump in each boiler-room. There will also be in each engine- 
room a fire and bilge pump, a water-service pump, and a hot-well 
pump ; and a bilge pump driven from the forward end of the 
crank shaft. 

The starboard propeller will be left hand and the port propeller 

ight hand, the engines turning inward when going ahead. There 

will be ash hoists, turning engines, auxiliary pumps, refrigerating 
machinery, motor for workshop machinery, distilling and evapora- 
ing apparatus, steam reversing gear with oil control cylinder, 
and such other machinery, tools, instruments, or apparatus as 
are hereinafter described, together with such other as may be 
necessary to complete the machinery in accordance with the 
specifications and plans as finally adopted. 

(2) Cylinders.—They will consist of casings of best quality of 
east iron, with working linings for all cylinders and piston valves. 
The cylinder casings will include the valve chests, steam ports, 
and passages, the lower heads and the various brackets to 
which the cylinder supports will be attached. The steam and 
exhaust ports will be smoothly cored to the dimensions shown in 
drawings, the walls of the passages being strongl,; stayed by ribs 
and bolts. The high-pressure and intermediate-pressure cylinders 
will touch at finished surfaces so disposed as to offer constraint 

inst athwartship motion only, the distance between centres, 
Tit. lin., together with other constraint, being determined by 
the engine framing. 

The flanges for securing cylinders to eoch other will be so faced 
that when bolted together the centres of the forward low-pressure 
and high-pressure cylinders will be 5ft. 6}in. apart, and the 
centres of the intermediate-pressure and after low-pressure 
cylinders will be 6ft. 2in. apart, with the cylinder axes 
in one plane and parallel. The cylinder casings will be 
bolted together by body-bound forged steel bolts, and they 
will be bored to their respective diameters when in a vertical 
position. There will be flanges for securing lagging and brackets 
for the supporting columns on all the cylinder casings. 
There will be facings where shown for securing tie-rods 
from corresponding cylinders of the otber main engine, 
and there will be facings where necessary for steam and exhaust 
pipes, receiver safety valves, receiver live-steam pipes, jacket 
steam and drain pipes, relief valves, piston-rod stutfing-boxes, 
indicator connections, oil cups, peep-hole covers, and drain cocks, 
and faced flanges for the attachment of cylinder and valve-chest 
covers and reversing gear. The unfinished parts of the inside of 
all cylinders will be pickled to remove the scale. 

(3) High-pressure cylinder casings.—The lower heads will be cast 
with single walls, ribbed, as shown, and the barrels will be 2in. 
thick. Each cylinder will have one single-ported piston valve. 
They will be faced and bored, as shown, for the reception of the 
cylinder linings and valve-chest linings. The brackets at the 
bottom for attachment of the supporting columns will be well 
ribbed and faced. There will be flanges cast on each casing, as 
shown, and faced for securing the reversing gear and for bolting to 
the forward low-pressure cylinder. There will be a nozzle for the 
main steam pipe on the inboard side and two nozzles for receiver 
pipes on the outboard side, as shown. There will be facings on 
the after side, as shown, fitting removable faced brackets on the 
intermediate-pressure cylinder casing, their purpose being to 
prevent side motion while allowing expansion in a fore-and-aft 
direction. 

(4) Intermediute-pressure cylinder casings.—The lower heads will 
be cast with double walls, and the barrels will be fin. thick. 
Each cylinder will have two single-ported piston valves. They 
will be faced and bored, as shown, for the reception of the working 
cylinder and valve-chest linings. The brackets at the bottom for 
attachment of the supporting columns will be well ribbed and 
faced. There will be lenges cast on each casing, as shown, and 
faced for bolting it to the after low-pressure cylinder casing. 
There will be on the outboard side, as shown, a nozzle for the 
receiver pipe leading to the low - pressure cylinders and two 
nozzles for the receiver pipes from the high-pressure cylinder. 

(5) Forward low-pressure cylinder casings.—The lower heads will 
be cast with double walls, and the barrels will be l4in. thick. 
They will be fitted similarly to the other casings, and each will have 
flanges cast on, as shown, and faced for bolting to the high-pressure 
cylinder, and for four — columns. There will be on the 
outboard side a nozzle for the exhaust pipe and two nozzles for the 
receiver pipe. Each cylinder will have one double-ported slide 
valve, 

(6) After low-pressure cylinder casings.—These will be bolted to 
the intermediate-pressure cylinder casings. They will have faced 
flanges for two supporting columns. In all other respects they 
will be similar to the forward casings. 

(7) Cylinder linings.—They will_ be of close-grained cast iron, as 
hard as can be properly worked, turned and faced to fit the 
eylinder casings. Each lining will have a bearing at about the 
middle of its length and at each end. The linings will have 
flanges at the bottom, by which they will be secured in place by 
countersunk screws passing through the flanges and tapped into 
the casings. They will have stuffing-boxes at the top to allow for 
expansion, and to make the joint tight between the linings and the 
cylinder om The linings, after being secured in in the 
casings, will smoothly and accurately bored to their proper 
diameters, and to a thickness of 1}in. for the high-pressure lining, 
13in. for the intermediate, and ljin. for the low-pressure linings ; 
the boring to be done with the cylinders ina vertical position. The 
linings will be counterbored at both ends, leaving the working 
bores of such lengths that the open rings will override fin. at the 
top and din. at the bottom. The unfinished parts of the linings 
will be pickled to remove scale. 

(8) Cylinder covers.—They will be made of the best quality of 
cast iron, well stiffened by ribs. They will be so shaped as to pro- 
vide cylinder ports, but will otherwise leave as little clearance as 
practicable. (See Section 9.) Each cover will be faced to fit its 
cylinder casing, and will have a central circular opening 16in. in 
diameter, bored and faced for the reception of a manhole cover. 
The cover of the ge wiry cylinder will be secured to the 
cylinder casing by 38 studs 14in. in diameter, the cover of the 
intermediate-pressure by 55 studs 1gin. in diameter, and the cover 
of each low-pressure cylinder by 54 studs 1jin. in diameter. The 
studs will be of steel, with finished case-hardened wrought iron 
nuts. Holes will be drilled and tapped for jack bolts and eyebolts. 
The thickness of the covers will be 1jin. for the flange of the high- 
pressure and 1}in. for the flanges of all others, and_as shown for 
the bodies. and ribs. The manhole covers will be lin. thick at 
the flanges and lin. in the bodies. They will be finished on the 
outside and secured to the cylinder covers by lin. steel studs of 
the number shown, with finished case-hardened wrought iron nuts. 
The manhole covers will be drilled and tapped for jack bolts, 

(9) Cylinder clearances.—Care will be taken that the clearances 
in the cylinders are made no larger than absolutely necessary. 
After the eiigines are set in place and connected, the volume of 
the clearance at each end of each cylinder will be carefull 
measured: by filling the space with water of oil, and the result 
lainly marked on some conspicuous part of the cylinder casing. 
arks will also be made on the crosshead guides showing the 
position of the pistons when the clearances were measured. The 
clearance between the pistons and eylinder heads when pistons are 
at the end of their stroke will be 4in. at top and jin. at bottom. 
(10) Steam jackets:\—All the cylinders will be steam-jacketed 
around the working linings, and the intermediate-ptessure and 
low-pressure cylinders will be steam-jacketed at both ends. The 


circulation of the jacket steam and a free drainage of the water of 
condensation. Steam for the jackets will be taken from the main 
steam pipe by a ljin. pipe leading from the boiler side of the 


rt of the high-pressure 


eae stop valve to the highest 
jac a stop valve located as 


et. This pipe will be fitted wit 
aygrored, 

he jacket steam will pass successively through the high-pressure 
the intermediate-pressure, and the low-pressure jackeola, To this 
end there will be a 1}in. pipe leading from the bottom of the high. 

ressure jacket to the top of the intermediate-pressure jacket and 

in, pipes from the bottom of the intermediate-pressure jacket to 
the tops of the two low-pressure jackets. These pipes will be 
fitted with spring reducing valves, and on the low-pressure side of 
each reducing valve there will be fitted an adjustable s ring 
safety valve. The reducing valves and safety valves wih be 
adapted for maintaining a pressure of from 50 Ib. to 100 Ib. above 
atmosphere in the intermediate-pressure jacket and from 20 lb, to 
60 Ib. in the low-pressure jackets. A jin. drain will lead from the 
lowest part of each low-pressure jacket to an approved automatic 
trap with blow-through and by-pass pipes and valves, thence to 
the lower part of the feed tank, with a branch to the a Each 
drain pipe will have a stop valve close to its jacket. All pipes in 
the jacket-drain system will have union joints, so as to be easily 
overhauled. 

(11) Valve chests.—The valve chest of each high-pressure cylinder 
will be fitted for one piston valve, each intermediate-pressure for 
two piston valves, and each low-pressure for one double-ported 
slide valve. There will be openings at each end for inserting and 
removing the valves and — lini for piston valves, and 
openings where shown for the slide valves and their false seats, 

e chests will be accurately bored and faced, or planed, for the 
spriation of the working linings and false seats. The bottom of 
the low-pressure valve chests will be faced and to receive 
the valve-stem stuffing-boxes, and will have the necessary faces for 
securing valve-stem yuides; the tops will be faced and bored for 
receiving the cylinders for balance pistons. 

Before the insertion of the linings, the steam and exhaust 
passages will be thoroughly cleaned out and pickled, and care 
taken that the passages are nowhere contracted to less than the 
areas shown. Each intermediate and low-pressure valve chest will 
have a 3in. adjustable "i safety valve of approved pattern, 
They will be loaded to 125 lb. and 40 lb. respectively, for the 
intermediate and low-pressure chests. All valve chests will also be 
fitted with approved composition drain cocks or valves, to be 
— from the working platform. The drain valves will dis- 
charge through pipes fitted with the necessary valves for directing 
the water to the main condensers, with a branch with non-return 
valve to the bilge, the same being specified for the pipes from 
cylinder drain cocks. The valve chest drain pipes and cylinder 
drain pipes will be connected in an approved manner, forming one 
drainage system. Each piston valve chest will be titted with peep- 
holes for observing the valve setting. Lugs will be fitted in the 
steam chest to prevent the rings of piston valves from overriding 
the seats when valves are disconnected. 

(12) Valve chest linings.—There will be a working lining at each 
end of each piston valve chest. All linings will be of close-grained 
cast iron, as hard as can be properly worked, accurately turned 
and faced to fit the casings and accurately bored for the valves, 
The inside diameter will be 20in. for the high-pressure and 22in. 
for the intermediate-pressure linings, and the thickness of all 
linings will be lin. — will be forced into place, making all 
joints perfectly tight, and secured by screws tapped half into 
the linings and half into the casings. 

The steam ports will have alternating right and left diagonal 
bridges, of such a section as to permit of the easy passage of steam, 
and leaving a clear opening of not less than three-fourths of the 
full port area. The edges of all ports will be finished to a uniform 
outline. The low-pressure valve chests will be fitted with false 
seats ljin. thick, of the same material as specified for piston valve 
linings, accurately fitted and faced and secured to the casings by 
in. and jin. cheese-headed countersunk Tobin bronze tap bolts. 

(13) Valve chest covers.—They will be made of the best quality 
cast iron, well ribbed on the outside. All flanges will be turned 
and faced or planed to fit the flanges on valve chests. The flanges 
will also be finished on the outside and edges, and all piston valve 
chest covers will be finished all over on the outside. The lower 
covers of the piston valve chests will be bored and faced to receive 
the valve stem stuffing-boxes and the valve stem crosshead guides. 
The upper covers will include, as integral parts, the cylinders for 
balance pistons, These cylinders will be bored to a diameter of 
64in., and their covers will be finished all over on the outside. 

The cylinders for low-pressure balance pistons will be bolted to 
the tops of valve chests. Hc will be bored toa diameter of 16in., 
and their covers will be finished all over on the outside. Each 
low-pressure valve chest cover will be fitted with peep-holes for 
ebserving the valve setting, and will be finished and scraped on 
its under surface for contact with the balance ring. All valve 
chest covers will be secured by steel studs with finished case- 
hardened wrought iron nuts. The studs will be spaced as shown, 
and will be 1jin. in diameter for the low-pressure covers, and jin. 
diameter for all other covers. 

(14) Exhaust and receiver pipes.—From the outboard side of each 
low-pressure valve chest there will be a 244in. copper exhaust 
pipe leading to the condenser. « 

‘rom a 20in. exhaust nozzle on the outboard side of the inter- 
mediate chest there will be a copper receiver pipe leading, by two 
branches, to the low-pressure valve chests, The branches will be 
20in. in diameter, and will have slip joints as shown, and each 
branch as it approaches the low-pressure valve chest will divide 
into two sub-branches, each 14in, in diameter. 

On the outboard side of each engine there will be two copper 
receiver pipes connecting the high-pressure and intermediate- 
pressure valve chests, These pipes will be 134in. in diameter, and 
will have ample bends to allow for expansion. 

(15) Piston-rod stu fing-boxes.—They will be made of composition 
and will be fitted with metallic packing of approved desi; They 
will be provided with efficient means of lubrication, and, if required, 
a secondary stuffing-box for soft packing will be fitted in the gland 
of each piston-rod stuffing-box. Spare parts will be furnished as 
per section 179. 

(16) Valve-stem stuffing-boxes.—They will be made of composition 
and fitted with metallic packing of approved design, and provided 
with efficient means of lubrication. If required, a secondary 
stuffing-box for soft packing will be fitted in the gland of each 
valve-stem stuffing-box. Spare parts will be furnished as per 
section 179. 

(17) Shafts.—Each length will be forged solid in one_ piece, 
and finished all over. There will be axial holes drilled from 
end to end through each length of shaft and through the erank 
ins. All coupling bolts will be of ‘‘Class A, No, 1,” machinery 


orgings. 





(To be continued.) 








A proJect for constructing a dam between Cronstadt 
and the southern shore of the Gulf of Finland has been drawn up 
by M. W. Wolkoff, and it has been laid before the Ministry of 
Foates, According to the Press, sotne very important alterations 
have been made in the original plan. Thus, although the dam 
will be built from Oranienbaum on the mainland, it will not reach 
to Cronstadt, nor will it enclose the island of Cronslot, as was pro- 
ee origtanlly, but it will be eonsttueted as far as the Little 

stead, where it will take an easterly direction in order to pro- 
vide a dock for trading steamers. Accommodation for vessels will 
be provided at certain points of the dain, The dam will be about 
six miles in length, atid the total cost of its construction is esti- 








_ There will be twenty-four boilers of the water-tttbe type, placed 
in six water-tight compartments, asshown. The total grate surface 





spaces left around the working linings for stedm jackets will be 
in. across, and all ribs will be coted out so as to allow a free 


mated at nearly £700,000, ~ 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Construction of earth dams.—A recent official discussion over the 
design of the great Cornell dam and the Jerome Park reservoir 
the water supply of New York City has brought out a new 


es for the construction of earth dams. In England such dams 
usually have puddle core walls, while in the United States such 


dams and reservoir embankments usually have masonry core walls. 
«Rock-fill” dams or loose stone damis have been built with thin 
core walls of concrete and steel to render them waterproof, and it 
isnow proposed to build earth dams with a similar core or with an 
asphalt diaphragm wall, The latter arrangement consists of two 
parallel Sin. brick walls about lin. apart, and as the walls are 
carried up this space would be filled with melted asphaltum, melted 
coal tar pitch, or other suitable permanent waterproof composition. 
the bricks might be laid up in cement mortar, or in asphalt. To 
make the walls stable against unequal pressures in piping, the 
earth bank, the thickness of the wall may be increased, Thus, 
the face of the wall might have a wall of conerete or rubble laid 
in brick, and then a wall of clay puddle, both tapering from the 
bottom to the top, and then covered by the earth bank proper. 
The rear of the wall might be backed with dry rubble, and then 
bythe down-stream part of the bank. For a dam of such importance 
that it is not thought well to rely upon the = alone, a 
diaphragm of steel plate may be built between the brick walls, its 
ends being carefully let into the sides of the gorge for a dam, and 
the space on each side between the plate and the brick wall filled 
and sealed with asphalt or with cement mortar. In some cases 
this system would really reduce the amount of excavation and 
embankment, as only a narrow trench for the core wall need be 
sunk to the rock, the earth dam being built on the surface of the 
existing ground, 

Brick-drying plant.—The drying of brick by artificial means is 
a matter of considerable importance, as it does the work more 
quickly and produces better and more uniform results than the 

tice of drying them in the open air. A number of American 

ick and tile works are now using the kiln method of the Standard 
Dry Kiln Company, of Indianapolis, U.S.A. The ordinary length 
of the drier is 116ft., but this can be varied to suit conditions and 
requirements. The building may be of brick or timber. The in- 
terior of the se te sections of the drier is formed in tunnels, 
through which lines of rails are laid on a slight incline to facilitate 
themovement of the loaded trucks. These rails extended about 10ft. 
ona platform at the receiving end, and 25ft. on a platform at the 
dischargingend, Within the tunnels each line of rails holds sixteen 
trucks, with 432 to 608 bricks on each truck, according to style of 
truck and kind of brick. From twenty-four to forty-eight hours 
are required to complete the drying process, the time depending 
upon the nature of the clay and the process of manufacture. An 
ar pit is situated ander the discharging platform, to which cold air 
is admitted through a grated - The air then enters chambers 
containing the steam coils or radiators, by which it is heated to a 
high degree. A ventilating flue and chimney of proper area and 
height at the receiving end maintains an active circulation under 
all conditions of the outside atmosphere. e admission and cir- 
culation of the air are regulated by dampers in the heater chamber 
and ventilating flue. To equalise the temperature in the tunnels, 
floor coils and wall coils are installed, thus causing heated current 
to dry the lower courses of brick and to thoroughly circulate around 
the bricks. The condensed steam from the coils is returned auto- 
matically to the boiler. The trucks are of iron, with roller bear- 
ings for the axles. A temperature of about 180 deg. is usually 
maintained. 

Foundries of the United States and Canada.—An inquiry into 
the status of the foundry business in America shows a total of 
4615 iron foundries, 875 brass foundries, 107 malleable iron 
foundries, 72 steel foundries, and 269 stove factories. This is for 
the beginning of the year 1902. The State of Pennsylvania comes 
first with 842 iron foundries; New York is next with 654; Ohio 
bas 544, and Illinois has 404, At the bottom of the list is Alaska with 
one foundry. The use of stoves and rangesin the United States is so 
general that their manufacture is an important industry. The 
number of foundries has increased about 12 per cent. within the 
past two years, but mere numbers have little significance, and so 
many foundries have enlarged—and some even doubled—their 
capacity, that it is stated as a conservative estimate that the 
foundry capacity has been increased 30 per cent. within the two 
ears, In 1900 there were 95 malleable iron foundries 51 steel 
oundries and 249 stove foundries. No reliable records are 
available as to the actual amount of iron melted. In cities, 
Chicago leads with 93 iron foundries, but it has only 42 brass 
foundries, while Philadelphia has 62 brass foundries and 81 iron 
foundries. Canada has 501 iron foundries, 26 brass foundries, 6 
malleable iron foundries, 1 steel foundry and 28 stove foundries. 
The foundries of the United States and Canada have enjoyed 
two years of great activity, and the present indications are 
- the present year will be as favourable as the two that preceded 
it, i 


Cambria Steel Works.—The new works of the Cambria Steel 
Company, U.S.A., cover about 160 acres, and comprise Otto- 
Hoffman by-product coke ovens, blast furnaces, open-hearth steel 
works, blooming mill, slabbing mill, two mills for rolling sheared 
plates, a universal plate mill, a continuous bar mill, a structural 
steel department, and a steel railway wagon plant. There are 
60 coke ovens burning coal obtained ‘in the vicinity. The open- 
hearth steel plant has steel buildings, with numerous electric 
travelling cranes both in the buildings and in the yards. There 
are also a number of locomotive jib cranes running on the lines of 
rails in the yards, The stock yard has two 10-ton cranes of S0ft. 
= crossing five railway sidings. This yard is on a level with the 
charging floor, which has two electric charging machines—one in 
use and one for reserve. Each machine can charge 60 tons in 15 or 
20 minutes, The —~ wagons run on dentea’ gauge lines, 
The open-hearth plant has seven 50-ton furnaces—six basic and one 
acid, ina building 125 by 525. The casting house has two 90-ton 
electric cranes to handle the 75-ton ladles, these cranes having wire 
topes instead of chains, as the former give more warning of any 
defect, The ingots weigh 70001b. The blooming mill, 125ft. by 
300ft., has six soaking pits holding ten ingots each. A 40in. 
reversing roll train is used, driven by an engine with two cylinders 

n. by 60in. This mill has a daily capacity of 1000 to 1200 tons, 
and will roll blooms 4in. by din, to 1d4in. by 14in. The slabbi 
hae is 150ft. by 350ft., with 34in, train, having two vertical ond 
two slabbing rolls driven by tandem compound reversing condens- 
ing engines. The structural department has a building 225ft. 
Nes and the wagon works has three buildings S0ft. by 500ft. 
b early all toolsare motor driven. Current for the plant is supplied 
y four 400-kilowatt 200-volt generators, 








a Tur J enatzy motor omnibus, which has been tested in 
bee derives its motive power from a novel system of mechanism 
ene of a petrol engine, of which the fly-wheel on the crank 
shaft is replaced by a dynamo which acts as a fly-wheel at the 
same time as it sends current into a storage battery. The advan+ 
{age claimed is that the petrol motor need only be of just 
cutee power to propel the vehicle on the level at the highest 
in the speed, and that the energy stored in the battery is utilised 
ti tanand zelectric—motor when additional power is required. 
vans brig or this arrangement that the petrol consumption is 
pone by about 50 per cent.. The car can be statted by the 
ae © motor, provided that a store of energy is present, and 
n running the petrol engine can be brought into use, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is not much that is new to report this week in connection 

with the Midland iron and engineering trades. As usual just 

before the Easter holidays, fresh negotiations are few and far 
between. Extra time is being made at some of the works to get 
orders finished before the establishments enjoy their customary 

Easter rest, but beyond that there is no great activity observable 

in the trade. It appears to be the general opinion that no further 

developments of importance can Se lubed for prior to the close of 
the quarter. 

The increased demand for steel of late, in consequence of the 
qui t ing down of foreign competition, has caused makers to hold 
out for what they consider to be more reasonable prices than 
previously ; but so far as engineers are concerned they do not 
seem inclined to meet this disposition on the of steel firms 
with any indications of encouragement, or indeed of sanction, their 
view being that engineering sections of steel have been quite high 
enough for some time past, and that, if any alteration is to take 
place, it should rather bein a downward than inan upward direction. 
The position, so far as constructional sections are concerned, 
seems likely to remain as stated until the quarterly meeting early 
in Anse. and probably at that gathering itself also. For bars, 
£6 10s, to £7 is still quoted ; for plates, £6 15s. to £7 5s.; for 
angles, £5 15s. to £6 5s.; and for girders, £6 to £6 5s, 

jith regard to the manufactured iron trade, the “list” 
houses are better off for orders than “7 have been at the close 
of the quarter for a long while past. ere is a good deal of 
work in the district just now which necessitates iron of a high! 
fibrous nature, and capable of standing high tensile strains, the rail- 
way wagon and carriage ironworks and fittings makers being good 
customers for this class of material. The uence is that 
superior sorts have lately been bought pretty freely, and accord- 
ing to advices which reach this part of the kingdom from the 

North of England, a similar demand for high quality iron is being 

experienced there also. The “list” houses still quote £8 10s. as 

the basis price for marked bars, with the usual 12s, 6d. per ton 
extra for the Earl of Dudley’s L.W.R.O. brand. A good deal of 
ordinary rivet iron is going into consumption at £7 5s. to £7 10s. 

Hoop and strip mills have been making satisfactory time lately, 

and hoops are still quoted £7 5s. to £7 10s., with gas strip £6 15s., 

and rebates withdrawn. 

Sales of pig iron recently have practically covered the output of 
the district, and since they experience, therefore, no particular 
necessity for further business, they are able to ey a firm 
position with regard to values, quoting Northamptons 52s. to 53s. ; 

rbyshires, 52s. 6d. to 54s.; and Lincolns, 52s. to 53s., or a little 
more. Regular work has been found for some time past for the 
blast furnacemen in the South Staffordshire district, and a con- 
siderable output has been made. This iron comes inte the market 
at about 48s. to 48s, 6d. for cinder forge, 53s. to 55s. for part- 
mine, 57s. 6d. to 60s. for ordinary all-mines, and 77s. 6d. to 80s. 
for best. Cold blast pig iron is quoted 95s. to 100s., with some 
good parcels going to engine builders for cylinder making. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents. ) 

Manchester, —With the usual interruption of operations caused 
by the holidays, and with consumers, as previously intimated, 
mostly well bought for current requirements, there is just now 
not much in the way of business transactions to indicate the actual 
condition of the market. The renewal of underselling by mer- 
chants, ee for delivery forward, may perhaps taken as 
evidence that in some quarters there is again a want of confidence 
in the future. Makers and manufacturers, however, are for the 
most part still holding very steadily to their quoted rates, and 
neither existing nor prospective conditions would seem to encour- 
age anticipations that, for the present at least, prices are likely to 
come down to any very appreciable extent. 

The Manchester "Change meeting on Tuesday was moderately 
attended, but there was not much business passing through. 
Users of pig iron ll ay now Mg very little, as in most 
cases they have already bought fairly well to cover current 
requirements, and the intervention of the Easter holidays is 
an added reason for not placing out further orders at present. 
Prices, so far as the market is tested, are without actual 
quoted change, except where underselling is going on amongst 
merchants. For Lancashire foundry brands of pig iron 
makers’ quotations remained at about 57s. 6d., low Fei 
delivered Maychester. Lincolnshire makers are quoting 51s. 
as the minimum basis to 52s. net, delivered here, but orders have 
been taken by merchants at about 51s. 3d. net. For Derbyshire 
iron rather lower prices have been reported recently—about 
54s. 9d. to 55s.—but the leading brands could scarcely be quoted 
under 55s, 9d. to 56s. net, delivered Manchester. Forge qualities 
are about steady, but makers are not able to get above their basis 
rates of 51s. 2d. net for Lincolnshire, with Lancashire quoted about 
52s, 6d., less 24, delivered Warri n. At a trifle under these 
there are some fair inquiries on the market. Middlesbrough is 
rather stronger if anythi Makers are firm at 55s. 10d. net for 

ood named qualities, with open brands scarcely obtainable under 
Bos. 4d. net by rail Manchester. In Scotch iron Eglinton is some- 
what easier, and could be bought at about 57s. to 57s. 6d. net, with 
Glengarnock still quoted 61s. delivered Manchester docks. 

Finished iron makers, although it is exceptional whete they are 
booked more than from hand to mouth, unless it is in some of the 
lighter descriptions of material, are still getting orders sufficient 
to keep them about fully going, and they are firm at their basis 
list rates of £6 10s. for Lancashire bars, with North Staffordshire 
quoted £6 10s. to £6 15s, delivered here. Sheets are steady at 
about £8 2s, 6d. to £8 5s. In hoops the slightly improved tone 
recently reported is maintained, and makers are holding firmly to 
their basis rates of £7 2s. 6d. random to £7 7s. 6d. special cut 
lengths delivered here, and 2s, 6d. less for shipment. American 
inquiries are still coming forward, and in addition to the moderate 
business already done, further orders are in negotiation. 

The strongest position is in the steel trade, where a good deal of 
structural work is giving out, and some fairly large orders have 
been placed during the past week. Hematite makers have stiffened 
up to their full list rates, and 68s, to 69s. net are the minimum 
quotations for No. 3 foundry, delivered Manchester. Local made 
billets remain firm at £4 17s, 6d. Warrington, and £4 18s. 9d. Man- 
chester net. Quotations for steel bars cannot be given under £6 
10s. to £6 12s, 6d., common steel plates about £6 2s, 6d. to £6 5s., 
and makers are readily getting £7 10s., less 25, as their minimum 
for boiler plates delivered here, 

Except that operationsare just now te some extent interfered 
with by the holidays, the a in the engineering trades 
femains much as reported for some time past. As I have 
previously intimated, any really pressing activity is confined 
chiefly to the branches more or less directly connected with 
electrical operations, in which there is still a lange amount of work 
going on. Locomotive and railway earriage builders, although 
well booked for some time ahead, are not receiving any great 
weight of new orders. Boilermakers are mostly faitly off for 
work to keep them fully going for the present. Only in some 
special departments are machine tool makers securing new 
business of any moment; in the general run of tools the orders 
just now coming forward are not sufficient to replace those running 
out. The textile machinery trades remain in much the same 
depressed condition as previously reported. It is stated that 


an arrangement has been come to with regard to the wages 
question in the Bolton district, which at one time threatened to 
lead to a serious dispute in this branch of industry. 

The monthly returns of the Amalgamated Society of Engineers 
show no material change in the state of employment. The number 
of out-of-work bers still rep ts about 3% per cent. of the 
total membership, whilst locally the ion is practically the 
same, with the condition of trade described as ‘‘much the same 
as for some months past.” 

Referring to labour questions, the local delegate states that the 
introduction of the one-break system by a firm in Manchester 
brought about a local conference with the Employers’ Federation, 
but after a lengthy sitting, at which nothing definite was arrived 
at, the matter was referred to a central conference—the firm to 
continue work on the s: , under it, in the meantime. A 
central conference had since held, and arrangements made to 
discuss the one-break system specially, and the further conference 
would be held in about two months. In the meantime the employers 
undertook that there should be no further extension of the principle 
of one-break in any of the federated firms. 

The report also contains a reference by the general secretary to 
the recent meeting with the employers, at which the terms of 
settlement were again discussed in the light of the vote that has 
been taken. The employers, he observes, were duly informed of 
the result of this vote, and the reasons given for the opposition of 
the men to the proposed revised terms. The employers were 
much surprised, and argued that the vote had been cast under a 
saheappedhenaion, The new terms, they said, gave the day wage 
to pieceworkers, inasmuch as if a man did not earn his wage he 
would have a cause of complaint. In regard to the references to 
non-society men, these were justified on the ground that in such 
shops as were manned by unionists the non-unionist could not 
work. The workmen’srepresentatives pointed out that whatever the 
intentions were in to the day wage, the ntee was not 
in the document, and as to non-unionists they did not countenance 
any interference with them, but simply desired that they should 
be left alone. The discussion, however, yielded nothing beyond 
an interchange of views and a general agreement to open up 
communications again if either side had any suggestion to offer to 
meet the difficulty. There the question remained for the present. 

The question of silo granaries for modern flour mills was dealt 
with in a paper read before the Manchester Association of - 
neers at a meeting on Saturday, by Mr. J. Whitaker, in which he 
described a silo now being built at Birkenhead by Henry 
Simon, Limited, for the Mersey Dock and Harbour Board, to be 
used in connection with Messrs. Buchanan’s flour mills. This silo, 
which is situated close to the Great Fleat—the largest of the 
docks belonging to the Mersey Docks and Harbour Board—is to 
some extent built on similar lines to the grain elevator erected on 
the Manchester Ship Canal, and which has been fully described in 
the columns of THE ENGINEER ; but, being constructed simply for 
one firm, is, of course, of smaller dimensions. The holding 
capacity of the silo at Birkenhead, Mr. Whitsker stated, 
was 7300 tons of wheat, or 33,000 quarters, and its external 
dimensions were :—Length, 108}ft.; width, 56ft.; height to side 
parapet, 102ft.; and height to parapet of gable, 1234ft. The 
estimated power uired in Messrs, Buchanan’s silo for work- 
ing the whole of the elevating and receiving machinery, at the rate 
of 100 tons per hour, was 90 horse-power, and it was interesting to 
note that this was provided by electric motors supplied with 
current from a dynamo placed near the engine-house of the mill. 
The cost of power for working the whole of the receiving machinery 
was not expected to exceed two-thirds of a penny per ton of grain. 
The grain storage silo contained 98 bins, of which 48 were 8ft. 
square in plan, 34 were 8ft. by 4ft., and 16 were 4ft. square. The 
sides were of timber, and the bottoms of plate steel. 

In the course of his paper, Mr. Whitaker dwelt upon the growing 
necessity of adopting the most modern methods for handling the 
large cargoes of grain that are imported to this country, and con- 
cluded by referring to the pressing need, in the interests of 
economy, for the general adoption of the bulk carriage both on 
canals and railways. The expenditure on sacks was not the chief 
objection, although that was in the aggregate large, but there was 
the expense of handling inseparable from the use of sacks. The 
use of bulk trucks heal boon adopted to a slight extent on railways 
in Scotland, and it was said some were now being built by the 
Lancashire and Yorkshire Railway Company. Should a general 
move in favour of their use be le, a much-needed reform would 





be brought about. 
In the discussion on the paper, Mr. Congreve mentioned that at 
the Ship Canal silo they had had some difficulty in connection with 


the disposal of the dust. The original plan was that it should be 
passed to the bcilers to act as fuel, but they had found that it was 
rather a nuisance than of any value for this parposs, and Mr. 
Hunter, the engineer of the Ship Canal Company, got out a 
design for a special receptacle for the dust. They anticipated a 
considerable saving from this, as they would save on the cost of 
stoking, and probably obtain about 10s. per ton for the dust. 

In the coal trade here the stoppage of the pits for the Easter 
holidays, which in most cases will practically extend over about 
four days, has during the past week brought forward some 
temporary extra inquiry for supplies to meet the requirements of 
consumers until operations at the collieries are resumed. Apart 
from this the tendency continues in the direction of a general 
quietening down, and there is a good deal of talk of possible lower 
prices for next month. Any actual official reduction in Lancashire 
pit prices is not, however, at all probable, but there is the 
possibility that increasing competition from some of the outside 

istricts, particularly Derbyshire and Nottinghamshire, when pits 
get again into full work, may compel some easing down in the open 
market. 

The gas coal contracts which are now coming fotward will also 
have a natural effect in testing the strength of the market. That 
there will have to be some giving way on last year’s prices is gene- 
rally admitted, and the only question is the extent to which prices 
may have to be reduced. ere quotations so far have been sent 
out, they have only been slightly below 1901 rates. Some buyers 
are talking of a reduction of a like 1s, per ton, but 
judging from the attitude of coalowners, this would represent the 
extreme limit of any concession they might be willing to enter- 
tain, and it is questionable whether many of the collieries would 
be pre to book eontracts of any weight on this basis. 

For ouse-fire descriptions there been a fairly good demand 
during the past week, but this has been due mainly to bees ager 
causes, and supplies are by no means scarce on the market, wi 
prices just firm at recent list quotations. For the lower descrip- 
tions of round coal inquiries are moderate on inland account, and 
only indifferent for shipment. Supplies are fully equal to the 
demand, with about 9s. an average inland quotation for good 
qualities of steam and forge coals at the pit, and about 10s. to 
10s. 6d. for ordinary descriptions of steam coals, delivered at the 
ports on the Mersey. 

For the better qualities of engine fuel a tolerably active demand 
continues to be reported generally, with prices well maintained at 
late rates, averaging about 6s. for medium up to 7s. for the best 
descriptions at the pit. Inferior sorts of slack remain fairly plentiful 
on the market, and for these prices are easier, if anything, owing 
to the lower figures at which slack can be bought from outside. 
For common sorts of Lancashire slack from 4s. 6d. to 5s. is being 

uoted in some cases, with slack in the Derbyshire district obtain- 
able at the pit mouth from 2s. 6d. to 3s. 6d. per ton, according to 
uality. 
on Por ecko a continued steady inquiry comes forward, and prices 
are Well maintained at late rates. H 

Barrow,.—There is a steady tone in the hematite pig iron trade, 
but the actual business doing is small, and this is particularly the 
case as regards warrant iron, which is very firmly held, but the 
stocks of which only represent slightly over 16,000 tons. Makers 





hold practically no stocks at all. There are 35 furnaces in blast, 
1 on spiegeleisen, compared with 33 in the corresponding week of 





324 


THE ENGINEER 


MARCH 28, 1909 








last year, and the output is practically the same. The furnaces at 
Barrow, 8 of which are in Piast, are giving an average yield of 
800 tons of metal per furnace per a and the new American 
furnace at Askam is producing 2000 tons per week. A newfurnace 
on the latest American model is being erected at Carnforth. 
Makers quote the old price of 60s. per ton for mixed Bessemer 
numbers net, f.o.b., and warrant iron is at 59s. 44d. net cash sellers, 
buyers 14d. less. 

Iron ore quiet, except in best sorts, which are quoted at 12s. per 
ton net at mines. There is still about 50 per cent. of foreign ores 
used at the smelting furnaces in this district. 

Steel makers are very busy all round. The plate mills, which 
have only been partially employed for several months past, are 
now working full time, and it is probable that a few years of full 
activity will now be noticed on this department, as the demands of 
shipbuilders are increasing, and makers are already well off for 
orders. Railway material is in brisk request, and orders are well 
held. Tram rails are in good inquiry, and there is reason to 
expect a continued brisk trade. The competition on German 
account is, however, very keen, and prices are consequently 
kept low. 

Shipbuilders and marine engineers are getting more and more 
busy every day, and it is confidently expected that recent orders 
will be supplemented by others at an early date, as well in the 
Admiralty as in the commercial departments. It is now certain 
a will be two years of activity in the shipbuilding industry 
here. 

Coal and coke are only quiet, and prices remain at low rates. 
Deliveries are full, but the consumption small. 

Shipping is only moderately employed, but there are good 
prospects of heavy exports of both pig iron and steel this season. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THIS will bea short week in the South Yorkshire colliery district. 
Although holidays do not begin until Good Friday, there will not 
‘be a full day done on the Thursday, and with ‘‘St. Monday ” still 
fairly honoured in the coalfield, there cannot be a great deal 
brought to bank this week to add to the supplies in stock. It may, 
therefore, be taken for granted that should the present favourable 
weather come to an end, and be succeeded by cold, supplies of 
household fuel would soon be insufficient to meet the demand, 
which would delay still further the fall in quotations usually looked 
for in April. 

A very good demand is still maintained for the best qualities of 
coal for London and the Eastern Counties. Locally the call for 
fuel has fallen off. Silkstones continue to fetch from 14s. 6d. to 
15s. per ton ; Barnsley thick seam coal, lls. 6d. to 12s. per ton ; 
secondary qualities and nuts, from 10s. to lls. 6d. perton. Steam 
coal is being produced in large weights, although the shipping 
season has not yet commenced. On general sales satisfactory 
business is being done, prices remaining firm. Supplies sent in 
on contracts range from 8s. 9d. to 9s. 3d. per ton, but in the open 
market owners obtain from 6d. to 9d. per ton more. 

Manufacturing fuel, on the other hand, is much weaker. This 
is chiefly cau by the Lancashire spinners having decided to 
work short time. There is a slackening in other quarters, and 
this, with the heavy weight brought to surface, depresses values, 
although the quoted prices do not show any tangible reduction. 
Best riddled slack is priced at 6s. per ton, but in the lower 
grades supplies can be had on much easier terms. Jn gas coal the 
gas companies expect to make their new contracts at 6d. to 1s. per 
ton below what they are now paying, and in some instances even 
greater reductions are looked for. Prices vary considerably, 
except in the best qualities, which maintain former values. 

Coke is again somewhat firmer. A significant sign is an increased 
call for steel-smelting coke, for which 25s. to 26s. per ton, delivered 
at the works, is being received by several makers. Blast-furnace 
coke is about 14s. 6d. per ton, the demand for Lincolnshire and 
other smelting districts being considerably better. 

ere is sume movement in the various departments of the 
steel trades. It is satisfactory to learn that several houses 
report good orders for crucible steel on home, foreign, and 
colonial account. This work, however, is unequally divided ; in 
some quarters there is not anything like full work being afforded 
the men. Supplies of Swedish material are again more abundant, 
but the trade is not brisk enough to utilise them. Bessemer and 
Siemens steels are being more freely delivered, possibly on account 
of the future as much as of present requirements. There seems a 
pretty general idea that prices are now at the bottom. Iron quo- 
tations in Sheffield are as follows:—Lincolnshire forge iron, 48s. 6d. 
per ton ; ditto, foundry, 49s. 6d.; West Coast hematites, 68s. to 
69s.; East Coast hematites, 62s. 6d. to 64s.; bar iron, £6 10s.; 
Bessemer billets, £6 15s. per ton; Siemens, at £7 5s. to £9 10s. 
per ton, according to temper. 

In the lighter branches of city business prospects are not 
altogether cheerful. The special work being done in prospect of 
the forthcoming Coronation festivities is trifling when compared 
with the facilities for production in the different manufactories. 
Most of our manufacturers find it difficult to keep their men in 
anything like fair employment, and the general rule is short time, 
even in the standard establishments. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH the holidays will interfere with deliveries of pig iron, 
the market has been strong and healthy this week, and a fair 
amount of buying has been going on. It is expected that business 
will brighten up after the holidays, and makers of Cleveland pig 
iron are already well sold for April delivery. They have very 
small stocks ; indeed, they have not of late years entered upon the 
spring season with so poor a stock, and consumers are now getting 
iron from the public warrant stores, as they cannot get enough 
from the producers. Seeing the trend of business, Cleveland pig 
iron makers are quoting 3d. to 6d. per ton more for forward 
than for prompt delivery. They are asking 47s. per ton for 
early f.o.b. deliveries of No.3 Cleveland G.M.B. pig iron, and 
some of the leading brands cannot be had at that figure. No. 4 
foundry is at 46s. 6d., and grey forge at 46s. 3d. The scarcity of 
forge is even more marked than is that of No. 3, and none can 
be had from the public stores. The holidays will tend to make 
the shortness of the supply of forge iron less acute. 

An improvement in the hematite pig iron market is reperted, 
and it is urgently needed, for the cost of production has recently 
gone up more quickly than the selling prices of the iron. Thus, 
makers are worse off to-day than they were at the commence- 
ment of the year, when a lower range of prices was ruling. For 
their iron they get 2s. per ton more, but their ore costs them 
that much more per ton of iron produced, and, in addition, they 
have to pay ls. to 1s. 3d. per ton more for their coke. For mixed 
numbers of East Coast hematite pig iron they are quoting 56s. 6d. 
per ton, at which figure it is cheaper than the iron made in 
competing districts. That has led to the export of some of it 
to Scotland. Heretofore Scotland has confined its imports of 
pig iron from Cleveland to ordinary qualities, and it is very un- 
usual for any hematite to be sent. Sheffield consumers have 


during the last fortnight been buying hematite more freely from 
this district, one leading firm having purchased 12,000 tons. It 
would now appear that prices of hematite iron are as low as the 

are likely to 
ing upwards in value. 


this spring, ry aang A with ore and coke still tend- 
ot less than 16s, per ton delivered at 


wharf Tees will be accepted for rubio ore, but most merchants are 
quoting 16s, 3d. Spiegeleisen, the output of which has been 
reduced, is steady at 85s. per ton. 

The exports of pig iron from the Cleveland district this month 
have been very good, being much in excess of what they were 
last month ; and they are also considerably larger than those of 
March last year. Thus, up to 25th, they reached 89,882 tons, 
as compared with 61,445 tons last month, and 70,533 tons in March, 
1901. The increase has been mainly to Scotland, to which the 
largest shipments on record are reported from the Cleveland dis- 
trict. There is some improvement to the Continent, but the 
deliveries oversea are likely this spring to be much below what they 
have been at that season during the last four or five years. 

More activity has sprung up in the rail trade at last, inquiries are 
fairly numerous, but are nearly all on export account, as home 
railway companies, on account of the falling off in receipts and the 
necessity for economising, are putting off buying as long as possible. 
Competition with foreign manufacturers has become less keen than 
it has been for a long time, and the improvement in the rail trade 
at home, as well as abroad, appears to be general. The quotation 
for heavy steel rails has been advanced to £5 10s. per ton net at 
works, which is 10s. more than the figure ruling a few weeks ago. 
At the same time, more is being quoted by the producers of cast 
iron chairs, partly because of a heavier demand having sprung up, 
and partly because the cost of production has been increased 
by the higher prices which are ruling for pig iron and fuel. 

There is not much doing in the plate and angle industries at 
present, owing to the lull in the demand for new steamers, and 
the approach of the holidays, when deliveries from the plate mills 
will have to be suspended for several days. At several of the 
leading shipyards operations are stopped from Thursday this week 
to Wednesday next, which will hardly suit the men, who have in 
a large number of cases only been employed three-quarter time for 
some weeks past. It will be difficult to ere prices of plates 
and angles if the demand continues as slack as it Is at present. 
Steel ship plates are now quoted at £5 15s.; steel boiler plates at 
£7 12s. 6d.; iron ship plates at £6 2s. 6d.; steel ship angles at 
£5 12s. 6d.; and iron ship angles at £5 17s. 6d.; all less 24 per cent. 
Common iron bars are kept at £6, less 24 per cent. f.o.t. 

The Darlington Forge Company, Limited, is putting down a 
hydraulic press to exert a pressure of 3000 tons, to deal with the 
heaviest forgings and shaftings that are required for battleships 
and the largest steamers of the mercantile marine. They are also 
erecting two 75-ton electric cranes in their works. A number 
of powerful express locomotives have been given by the South- 
Eastern and Chatham Railways Company to Robert Stephen- 
son and Co. These engines are for working the continental mail 
traffic between London, Dover, and Folkestone. The engines are 
to be four-wheeled coupled, with leading bogies, cylinders 19in. 
diameter, working pressure 180 lb., and weight of engine and tender 
in working order to be 89 tons 14 cwt. The boilers for these, it is 
expected, will be completed at the company’s new works at Dar- 
lington ; the other parts will be constructed at Forth-street, New- 
castle-on-Tyne. 

A proposal has been made by those connected with the new 
technical college which has been founded at Sunderland, that a 
chair of metallurgy, fuel, and engineering, should be established 
there or in some other town in the county of Durham. In support 
of this proposal a meeting was held at Sunderland on Friday even- 
ing, and the idea was generally approved not only at the meeting 
itself, but by a good many of the leading business men in the 
county. The idea has been taken up very heartily by the Sunder- 
land Corporation, who have, at a cost of £25,000, just established 
a technical college in their midst. A committee was formed to deal 
with the matter and draw up a scheme. The chairman of the 
meeting was Dr. Gordon Bell, the deputy chairman of the Sunder- 
land Technical Instruction Committee, and he stated that the 
Sunderland College Committee were quite ready to have the chair 
established somewhere else if any other town would take it up, but 
it was necessary that something should be done. 

The coal trade is improving, collieries are generally well 
employed, and shipments are heavy. The demand for gas coal has 
not fallen off as in past years it has usually done when the days 
become longer. There is certainly less consumed for lighting pur- 
poses, but the demand for gas for power purposes has increased, 
and more than that, there isa stronger business done with both 
German and French customers than has ever been reported in 
previous years at this season. For best gas coals 9s. 6d. per ton 
f.o.b. is readily got, and thus no one is prepared to entertain th 
offers of the London gas companies, who are striving to get thei 
supplies at 8s. per ton f.o.b. Steam coals are in better request, and 
in view of the holidays there has this week been extra full work at 
the collieries. Best steam coals are quoted at 11s. 6d. per ton f.o.b., 
not only for prompt delivery, but also for delivery over the Baltic 
season. In coke the tendency of prices continues upwards, and not 
less than 15s. per ton will be taken for medium quality coke 
delivered at Teesside furnaces, while the f.o.b. price for foundry 
coke is 17s. to 17s. 6d. per ton. Bolckow, Vaughan and Co., 
Limited, is opening out near Ferry Hill a new colliery to be 
known as the Dean and Chapter Colliery, and is about to build in 
the village ninety-six new houses for its officials and workmen. 
The death is announced of Mr. J. L. Hedley, the chief inspector of 
mines for the Newcastle-on-Tyne district. 

Mr. William Walker, mining engineer, Saltburn, has patented a 
new form of railway chair, which is about to be tried on the North- 
Eastern Railway, near Brotton. The rails are fixed into these 
chairs without the employment of wood or other keys, the fixing 
being effected by the use of a pair of cast iron blocks, one on each 
side of the rail. These blocks and the chair jaws which receive 
them are made in such a way that when a rail is being put in its 
place or withdrawn they turn up as if on a pivot. All that is 
necessary when a rail is to be laid is to turn the blocks upwards on 
their pivots, place the base of the rail between them and allow the 
rail to drop. The rail is at once secure. To prevent the blocks 
from moving sideways the chair is made with ribs, which project 
into recesses in the blocks. These ribs also in their lower parts 
present faces which bear against the sides of the base of the rail. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet this week, the 
demand for raw iron on the part of consumers being slow, and 
there has been comparatively little speculative interest in the 
business. The Easter holiday is every year encroaching toa greater 
extent upon business, and the feeling on the Change this week has 
been that of lassitude, with « pretty widespread desire to getaway 
from business as soon as possible. 

Business has been dune in Scotch warrants at os, Yd. for delivery 
in eleven days, and at 52s. 104d. one month. Cleveland iron has 
sold at 46s. 94d. to 47s. 14d. cash, and 47s. 104d. to 46s. 114d. one 
month. A quantity of Cumberland hematite warrants changed 
hands at 59s. 3d. cash. 

There has been a steady business in Scotch hematite pigs, and 
= quote for this class of iron 62s. for delivery at the steel 
works, 

Prices of Scotch makers’ pig iron have been steady, with a 
moderate inquiry. Carnbroe, No. 1, is quoted f.o.b. at Glasgow 
57s. 6d.; No. 3, 53s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 55s. 6d.; 
Gartsherrie and Calder, Nos, 1, 56s.; Nos. 3, 56s.; Summerlee, 
No. 1, 70s. 6d.; No. 3, 58s. 6d.; Langloan, No. 1, 70s. 6d.; No. 3, 
59s. 6d.; Coltness, No. 1, 71s.; No. 3, 58s.; Glengarnock at 
Ardrossan, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Fes at Ardrossan 
or Troon and Dalmellington at Ayr, Nos. 1, 56s.; Nos. 3, 53s. 6d.; 
Shotts at Leith, No. 1, 70s.; No. 3, 58s, 6d.; Carron at Grange- 
mouth, No. 1, 68s.; No, 3, 58s. per ton. 





The pig iron output is being well maintained, the furnaces in 


ni 

blast in Scotland numbering 82, compared with 81 at this ¢; 

ear. Of the total 44 are making hematite, 35 ordinary, eat 

Tis con al:alle dene <8 Glasgov: stores i 

e stock of pig iron in ov stores is still decreag 

although only to a limited amount. There is a total sy 
these stocks since the beginning of the year of 4642 tons 
aggregate stock now stands at 53,682 tons, the smallest juanti 
that has been held in the stores for many years. ity 

The shipments of pig iron from Scottish ports in the past weer 
have been 5598 tons, compared with 6761 in the same vie 
1901. ‘The total shipments for the year to date are 65,024 4 
being 5739 more than at this time last year. The arrivals t 
Middlesbrough pigs at Grangemouth are 12,167 tons, being 6814 
tons more than in the corresponding week, and there is an q ‘ 
, , . 
won in these imports since the beginning of the Year of 

There is a fair amount of employment in the finished iron and 
steel departments. Founders are in some cases doing better but 
the trade as a whole leaves much room for improvement. dig 

There is a quieter feeling in the coal trade, and the volume of 
the shipping business has been falling away to a considerab 
extent. The aggregate shipments of coal from the Scottish pals 
show a decrease of 14,000 tons, compared with the preceding ksi 
and of that decrease 9000 has occurred at Glasgow. The better 
sorts of ell coal have been in fair demand, but there is a quiet 
demand for ordinary and inferior qualities. Steam coal sells slowly. 
and the demand for splint has been comparatively poor, Steay, 
coal is quoted at Glasgow Harbour 9s. 6d. to 9s. 9d.; splint and 
ell, 9s. 9d. to 10s. 3d. per ton. 
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WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

As [ had anticipated, the coming on of the hcliday season has 
prevented quotations from drooping, and, if anything, prices of 
best and second best steam have hardened a little. They 
are likely to remain steady for a short time, and then 
trustworthy indications will be given of the probable course of 
things. In the meantime there have been substantial bookings, 

There have been evidences at Cardiff lately of a pressure for 
supplies to Port Said, India, the Cape, Danube, and Genoa, (pn 
Saturday twenty-four important cargoes were despatched, Genog 
taking 8900 tons; Las Palmas, 5000 tons; Brindisi, 4000 tons; Rio, 
3300 tons; Valparaiso, 3600 tons. Newport cleared 4000 tons to 
Calcutta, and Cardiff despatched last week a fine cargo of 6000 tons 
to Japan. 

Closing prices, Cardiff, were as follows:—Best steam coal, 
14s. 3d. to lds, 6d.; seconds, 13s, 3d. to 14s.; drys, 12s. to 12s. 64,: 
best small, 7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; inferior from 
6s. 6d.; best Monmouthshire, 12s. 6d. to 13s.; seconds, 11s. 3d, to 
11s, 6d.; best house, 15s. 6d. to 16s.; seconds, 13s, 6d. to Ls. 6d,; 
No. 3, Rhondda, 14s. 6d.; brush, 12s. to 12s. 6d.; small, 9s. 3d, to 
9s. 6d.; No, 2, Rhondda, 10s. 9d. to 11s.; through, 9s. to 9s, 6d.; 
small, 6s. to 6s. 6d. Patent fuel is at 12s. 9d , to 18s. 3d.; coke, 
furnace, 16s. 6d. to 17s, 6d.; good foundry, 18s. 6d. to 19s. 64,; 
special, 23s.; pitwood, 16s. 9d. to 17s. 3d. 

Swansea coal shipments last week were decidedly good, totalling 
near 50,000 tons, France taking 29,000 tons, Italy 6800, and the 
Cape nearly 3000 tons. America figures for a few cargoes. 

Swansea coal prices are as follows :—Exchange report anthracite 
market fairly steady at last prices. Best anthracite, 18s.; seconds, 
16s.; big vein, 13s. to 13s, 6d.; red vein, 12s.; machine-made 
cobbles, 21s.; ditto nuts, 21s.; ditto rough peas, 1l1s,; ditto fine 
peas, 10s.; rubbly culm, 5s. 6d.; duff, 3s. Steam coal, 14s. ; seconds, 
12s.; bunkers, 9s.; small, 7s. House coal: No. 3 Rhondda, 14s. 6d.; 
No. 2 Rhondda, 11s. 6d.; all f.0.b., less 25 per cent., cash 30 days, 
Patent fuel is in better request: 13s. to 13s. 6d. Coke unchanged, 
Pitwood, 16s. to 17s. Large cargoes are coming in to all ports, 
chiefly from France. 

The death of Mr. John Jones, late of Fairwater, Cardiff, took 

lace last week. He was in his ninety-fourth year, a director of 
ewis Merthyr Collieries, and much esteemed throughout a long 
and honourable career 

Another instance has occurred of the earnest desire of coal- 
owners to remain on peaceable terms with the men. The Hafod 
strike has now been settled. There was a very objectionable 
feature in the attitude of the men, and summonses had been 
applied for. On Saturday application was made to have them 
withdrawn by the prosecution ; so the colliery has been re-started 
upon a pleasant footing. 

Constant despatches of steel rails for the Great Western Com- 
pany are being made from Newport to Highbridge. Last week a 
tine cargo of steel rails left Cardiff for Calcutta, 2239 tons, with 
150 tons coke, in the Assyria ; and last week close upon 1000 tons 
steel bars, with parcels of nails and steel plates, came to Newport 
from Antwerp. This week 611 tons tin-plate bars were received. 
Speculation is rife as to the change and developments likely in the 
steel works now that the great combination has been effected. [ 
learn that one form will be a most important electric installation 
for power at Dowlais. 

Ebbw Vale is evidently preparing for a busy time. Last week 
large cargoes of ore came in from Lisbon, and this week 6450 tons 
from Elba, 2120 tons from Passages, and 3645 tons from Rio 
Marina. 

There has been no falling off in receipt of pig iron from various 
sources of supply. This week cargoes came in from Whitehaven, 
Barrow, Middlesbrough, Ardrossan, and scrap iron from Harrington. 

A satisfactory condition of things ene 4 throughout the tin- 
plate district. There are more mills now in work than at any 
previous time, and additions, extensions, and improvements are in 
progress. Excavations at Players, Clydach, for an engine to drive 
four mills have begun. Fall time is now worked at Gilwern. 
The plate mill at Middle Bank Works is again in action, and the 
Morfa extensions going on. 

Spring prospects will be of the most hopeful kind. Last week 
84,418 boxes were shipped ; received from works, 53,773. boxes. 
Total now in stock, 73,584 boxes. Iron, steel, and tin-plate 
quotations were not issued from the Swansea Exchange this week 
in time for my report. A good deal of interest is centred upon 
the issue for next week. Iron ore prices remain firm. Latest at 
Cardiff and Newport are:—Almeria, 14s, 6d.; best Rubio, 14s. 34.; 
Tafna, 15s. to 15s, 6d. c.i.f. é 

Barrow is selling hematite at 60s. mixed numbers, Glasgow pig 
iron warrants at 52s. 9d., hematite 59s. 3d. London reports copper 
lower but recovering. At Swansea this industry is fairly brisk. 
Tin weaker. 

The history of the iron, steel, and tin-plate trades of Wales, 
which is reported to be one of the events of the year, is likely 
te be of interest at the present juncture, when companies are taking 
the plave of the old iron kings of Wales. The progress from worl 
ofa smithy type, with a product of five tons of pig per furnace, the 
transition from iron to steel, and the career of the pioneer: of the 
great industries, promise to be attractive. Portraits of the old 
ironmasters are promised. 








For the convenience of the public attending the 
Colonial Exhibition at the Royal Exchange, there will in future be 
no closing time, arrangements having been made for members on 
‘Change to transact their business in the middle of the building 
within a roped enclosure. This concession by the merchants using 
the Exchange has been much appreciated, inasmuch as it is the 
first time in the history of the building that the public has been 
admitted under such conditions of freedom. . The daily attendance 





of visitors to the Exhibition now averages nearly 25,000. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Tue reports given from Silesia state the condi- 
tion of the iron business to be fairly satisfactory 
on the whole, although the sales put through are 
only small for the present. There was some 
improvement felt in the export trade during the 
week ; Russia, for instance, hasbeen purchas- 
ing more freely. The heavy plate department is 
grticularly active, the orders bouked securing 
employment to the mills for several weeks, 
Quotations are inclined to improve, and they are 
expected to be officially advanced after a while, 
inquiries from boiler-making establishments and 
from locomotive shops coming to hand freely. 
At present the ruling price for common plates 
varies between M. 135 and M. 160 p.t. in Silesia. 
In cases, however, where large orders are in 
question, makers often do not realise more than 
M, 115 and M. 145 p.t. Orders for shipbuilding 

uirements come in but slowly for the present. 

Sheets continue in fair request, with prices all 
tending upwards ; specially favoured qualities have 
recently fetched M. 140 p.t. at works. Rails, 
both light and heavy section, are in steady 
request. The Union of Upper Silesian ironworks 
raised the basis price of merchant bars from 
M. 135 to M. 140 p.t., in agreement with the 
ironworks of Central Germany. The crude iron 
business is only moderately active for the present, 
and the number of orders received, both in 
Silesia and in Rheinland- Westphalia, is but small. 
Present prices for the different sorts of raw iron 
are as under :— 

Forge pig, common quality, M. 59 to M. 60 
p.t.; Bessemer, M. 58 to M, 59 p.t.; basic, M. 57 
to M. 58 p.t.; foundry pig, M. 63 to M. 64 p.t., 
with a bounty of M. 2 to M.3 p.t. for export 
orders ; hematite, M. 78 p.t.; and spiegeleisen, 
M.89 to M. 90 p.t. at works. 

The production of pig iron in Germany, includ- 
ing Luxemburg, is statistically stated to have 
been for February of rane year 597,334 t., of 
which 95,715 t. were forge pig and spiegeleisen, 
29,059 t. Bessemer, 344,990 t. basic, and 127,570 t. 
foundry pig. Production in January, 1902, was 
656,688 t.; in February, 1901, 624,208 t. were 
produced. From January Ist to February 28th 
of present year 1,254,022 t. were produced, 
against 1,319,420 t. for the same period in the 
year before. 

” Demand and sale are insufficient on the German 
coal market, and the tone generally somewhat 
depressed, as an improvement cannot reasonably 
be expected to take place now. In early summer 
a slight revival may, perhaps, be felt for some 
sorts of engine fuel, when an increasing activity 
in the iron industry has caused the consumption 
in coal to increase ; for the present, requirements 
are exceedingly small, the better qualities being 
particularly neglected. Exports show a falling 
off. In the Ruhr district pany sre Me 6000 colliers 
were dismissed, on the 15th of March; 
others had to agree to a fairly strong reduction 
in wages. The Government collieries of the Saar 
district produced 737,185 t. in February of pre- 
sent year, against 723,911 t. in the same month 
last year. 

Consumers are purchasing more freely now on 
the Austro-Hungarian iron market; building 
material as well as boiler plates and the smaller 
articles of manufactured iron have been meeting 
with lively inquiry during the week, and quotations 
are, as a rule, pretty firm. 

The Belgian iron industry has been in a fairly 
good condition, the tendency in nearly all 
branches being in an upward direction. Reports 
from the steel works in the Liége district con- 
tinue favourable. The prices at present quoted 
are 132-50f, p.t. for merchant iron, f.o.b. Ant- 
werp, while for home consumption 137 -50f. p.t. 
isthe ruling quotation. Iron plates for export 
cost 145f. p.t.; plates in basic, 145f. p.t. for 
export, and 150f. p.t. for inland consumption ; 
Martin-Siemens plates, 155f. and 160f. p.t. 

Figures published by the Imperial Statistics 
Office show German general imports to have been, 
for January and February of present year, 
5,490,077 t., against 5,726,623 t. and 5,556,302 t. 
in the two preceding years, the decrease thus 
being 236,546 t. and 66,225 t. Export was 
4,862,572 t., against 4,663,577 t. and 5,025,237 t. 
in the two years before, and was, accordingly, 
198,995 t. higher than in 1901 and 162,685 t. 
lower than in 1900. 








AUSTRALIAN NOTES. 


_It is the intention of the New South Wales 
Government to appoint commercial agents in 
various centres of the world, so as to bring before 
the publicthe products of the Colony. Up to*he 
present the following gentlemen have been ap- 
pointed:—Mr. C, C. Lance, for London. This 
gentleman has held the position of manager to the 
Fresh Food and Iee Company, Sydney. For Japan 
and the East, the position has been accepted by Mr. 
E. A. P. Whiteley, who has been connected with 
Gibbs, Bright and Co., shipping agents, since his 
advent to this State. Mr. George Valder, the 
manager of the Hawkesbury Agricultural College, 
has been selected for South’Africa. The positions 
are remunerative, that for Japan and the 
East being stated at £750 per annum. 

An English expert, Mr. EK. James, has recently 
been touring the Western district of New South 
Wales, at the instance of Mr. W. Sandford, of 
Lithgow, regarding the advisability of erecting 
last furnaces for the smelting of native ores. 
His report is on similar lines to the former 
experts, that the iron ore is there in good quality, 
ut owing to the uncertain state of the labour 
market, and the want of protective duties to 
foster the industry, it is not recommended to 
establish the works at the present time. 
‘ In consequence of slackness of trade in South 
: ustralia, it has been decided to call for tenders 
or the supply of ten new locomotives and the re- 

ilering of twenty or thirty locomotives, the 
Work to be done in the Colony. Several of the 
new heavy locomotives which have been under 
order at Walkers’, Limited, of Maryborough, 
Queensland, have been completed, and will be 
utilised as fast as the strengthening of the road 

8 is done. 

From a return published by the Government 








statistician of New South Wales, the population in 
that State on the 31st December last was 
1,379,890, being an increase of 13,480 during the 
half year. 

The revision of the tariff in Committee is 
dragging along very slowly, and alterations are 
continually being made, For the duties on metals 
and machinery under Division VI.a, it has been 
decided that as soon as it is certified by the 
Minister that the manufacture of iron or of 
reapers and binders, to which the proclamation 
refers, has been sufficiently established in the 
Commonwealth, according to the provisions of any 
law relating to bonuses for the encouragement of 
manufacturers, such duties to then come into 
force, On reapers and binders, or parts of same, 
15 percent. Galvanised iron, plain or corrugated, 
10 per cent.; wire netting, 10 per cent. 

Mr. W. R. Wright, who was selected as electri- 
cal engineer for the Wellington (N.Z.) Tramways, 
has arrived in the Colony. 








CATALOGUES. 


J. CarTER, SONS AND Co., Limited, New Bailey- 
street, Salford, Manchester.—Catalogue of tools 
and workshop appliances. 

O. BEREND AND Co., Limited, Dunedin House, 
Basinghall-avenue, London.—Price list No. 26, 
sections 1 and 2 of Hartmann and Braun’s electro- 
magnetic and moving coil instruments—switch- 
board pattern—types B, H, T, and F. 

KLEIN ENGINEERING Company, Limited, 94, 
Market-street, Manchester.—Catalogues of water- 
cooling and steam-condensing plants and pumps. 
An order for a battery of four cooling towers 
capable of dealing with the water for condensing 
120,000 Ib. of steam per hour has been given to this 
firm by the Manchester Corporation. 

St. HELEN’s CaBLE CompaNy, Limited, Warring- 
ton and London.—New price list of Dia patent 
‘‘impregnable” paper cables. These cables are 
rendered waterproof by the incorporation in their 
manufacture of ‘‘ dialite,” a vulcanised substance 
of great durability. A report ofa test carried out 
by Mr. C. H. Wordingham, M. Inst., C.E., is in- 
cluded in the book. 











LAUNCHES AND TRIAL TRIPS. 





Sir, three-deck type; built by, Ropner and 
Son, Stockton-on-Tees ; dimensions, 336ft. 6in., 
47ft., 24ft. 10in.; to carry, 5100 tons; engines, 
triple-expansion ; constructed by, Blair and Co., 
Limited ; speed of 11 knots attained ; trial trip, 
18th March. 

Hopper steamer ; built by, Wm. Simons and 
Co., Limited, Renfrew; to the order of, the 
British Admiralty ; to carry, 600 tons; engines, 
surface condensing ; the engines are to be capable 
of propelling the vessel at 9 knots an hour; 
launch, March 20th. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 

PoLLock, Sons AND Co., Limited, 

offices at 3, Lloyd’s-avenue, 


JAMES 
have taken new 
London, E.C. 

Mr. WILLIAM FAIRLey informs us that on and 
after the 25th instant his address will be 69, 
Victoria-street, S.W. 

EasTON AND Company, Limited, have placed 
the sales branch of their lift department in charge 
of Mr. P. Ibbotson Unwin. 

Mr. H. F. PaRsHALL, M. Inst. C.E., M.I.E.E., 
wishes it to be known that his offices have been 
removed to Salisbury House, London-wall, E.C. 

Mr. FRANK L. WarrEN, M.I. Mech. E., 
M.I.N.A., and Verity’s Patent Flexible Coupling 
Company, havechanged address to 120, Fenchurch- 
street, London, E.C. 

THE directors of Société Anonyme des Ateliers 
de Construction, Forges and Fonderies du Midi 
de Charleroi i Marcinelle announces that Monsieur 
Trigallez has left the company. 

PATERSON, COOPER AND Co., Limited, Electrical 
and Mechanical Engineers and Contractors, have 
just opened an office at 57, Gracechurch-street, 
E.C., where Mr. J. Walter Brown, A.M.I.C.E., 
will represent them. 








THE INSTITUTION OF JUNIOR ENGINEERS.—On 
March 15th this Institution held its annual conver- 
sazione at the Westminster Palace Hotel, the guests 
being received by the president, SirJohn Jackson, 
and Lady Jackson, and by the chairman, Mr. Per- 
cival Marshall and Mrs. Marshall. There was a 
crowded attendance. and all the arrangements 
were carried through in a very successful manner. 
Prominent in the exhibition of models, &c., were 
some fine examples of the work of members of the 
Society of Model Engineers; a steam and an 
electric track were erected, and model locomotives 
run upon them. Sir Charles Hartley, Mr. J. T. 
Wood, Messrs. Thornycroft, Messrs. Yarrow, the 
Great Eastern Railway Company, Mr. G. Cussons, 
Mr. J. B. Thorp, the Power Gas Corporation, 
David Joy and Son, the Parsons Marine Turbine 
Company, Lobnitz and Co., Professor Dalby, the 
Empire Koller Bearing Company, and the Hul- 
burd Engineering Company were among those who 
contributed to the exhibition of models, &c. A 
visit was paid by the members on March 22nd to 
the Victoria and Albert Museum, South Kensing- 
ton, to inspect the collection of naval, mechanical 
and scientitic models, &c. Mr. W.J. Last kindly 
conducted the party round, and pointed out the 
features of special interest. ‘lo some old Mauds- 
lay’s men the sight of the beautiful models which 
used to be on view in the board-room at Lambeth 
proved particularly attractive, and gratification 
was expressed that they were thus preserved asa 
complete collection. Mr. Lastshowed the members 
the workshop for the making and repair of models, 
and plant for compressed air, by means of which, 
at a pressure of 5 lb, to the square inch, some of 
the models are actuated. For the courtesy ex- 
tended, the Institution’s cordial acknowledgments 
were at the conclusion of the visit conveyed by 
the chairman, 





THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents,” 

Application for Letters Patent. 

*,.* When inventions have been ‘‘ communicated ” the 


name and address of the communicating party are 
printed in italics. 7 





llth Mareh, 1902. 


5983, Fou Mecnanism, C. J. Baker, 
London. 

5984, PORTABLE 
London. 

5985. PaotoorapHic Apparatus, J. H. H. Duncan and 
F. Gowenlock, London. 

5986. APPARATUS for DEVELOPING PHOTOGRAPHIC 
Pcates, J. H. H. Duncan and F. Gowenlock, 
London. 

5987. DirreRentTIAL Gear for VentciEs, 8. 8. Straker, 
London. 

5988, Automatic ELEectricaL Cut-out, D. R. Bruce, 
London. 

5989, FgepD Mecuanism, C. F. Milward and W. Miles, 
London. 

5990. GLass-HousES, Hobbies, Limited, and H. Jewson, 
London. 

5991. OpgraTING Tramway Switcues, R. Hacking, 
A. W. Hancock, and J. Leighton, London. 

5992. ATTACHMENT for Cans and Jars, H. T. P. Gee, 
London. 

5993, Stzam Enoines, J. W. Mackenzie.—(B. F. Stowell, 
C. E. Van Norman, and G. M. Jewett, United 
States.) 

5994. Cartoons, &c., A. Birnie and C. W. Gay, 
London. 

5995. Movutpine ARTIFICIAL Stongs, N. F. Palmer, 
London. 

INTERNAL ComBusTION Enoines, D. Clerk, 

London. 

5997. CONTROLLING Exxecrric Circuits, 8. Z. de 
Ferranti, London. 

5998. Process for O1LInc TexTILE MarTeRizs, R. 8., 
J. H., and F. R. Carmichael, London. 

Maxine Inrusions of Corrre, F. Knecht, 
Liverpool, 

6000. Propuctinac High ELEcTRICAL POTENTIALS, E. 
Eisemann, Liverpool. 

6001. Type Justirizrs, W. P. Thompson.—{J. Watson, 
United States.) 

6002. Dust-proor AXLE-BOox SalELps, G. E. Heyl-Dia, 
Liverpool. 

6003. Lockinc Devices for Formes, W. H. Tuer, 
Liverpool. 

6004. MoutH Mirrors, W. P. Thompson.—(7The Smith- 
Watson Manufacturing Company, United States.) 

6005, Motor Car SPEED-CHANGING Devices, A. Angst, 
Liverpool. 

6006. Hinces for Gates, H. I. Johnstune, London. 

6007. Gas Escape Iypicator, G. F. Medd, London. 

6008. Umprevuas, J. Bonham, London. 

6009, + tgucaaning REPEATER APPARATUS, L. G. Woolley, 

mdon. 

6010. SLorrinc Macutneg, J. E. Evans-Jackson.—{The 
Acme Manufacturing Company, United States.) 

6011. AGRICULTURAL IMPLEMENTS, G. Foster, London. 

6012. DENTAL AppLIANcEs, P. A. Newton.—(The Handy 
Company, United Statea.) 

6013. NON-REFILLABLE Borris, J. R. Latham and R. 
Milbank, London. 

6014. DistILLinG Apparatus, P. M. Parouty and E. 
Delbende, London. 

6015. Racquet Houper, G. H. F. Slade and J. A. Rowse, 
London. 

6016. FLEXIBLE FIRE-RESISTING MATERIAL, The British 
Uralite Company, Limited, and R. J. Friswell, 
London. 

6017. Pen Hoiper and Pencit Howper, L. F. Cooke, 
London. 

6018. Riva and TraveLter Sprnpies, G. A. Walser, 
London. 

6019. Rotary Pumps, A. E. Hodderand J. B. G. Lester, 
London. 

. ABSORBING VIBRATION of VEHICLES, A. Crane, 
London. 

6021, TreaTinc SewaGE Siupce, R. England, London. 

6022 Drivinc Cuarns for ELevators, W. H. Ashton, 
London. 

6023, VALVE Gear, E. Hole, London. 

6024. Lamps, C. Oliver, London. 

6025. ConpenseRs, A. Rateau, London. 

6026. MAGNETO-ELECTRIC GENERATORS, J. M. Wilson, 
London. 

6027. Time Recorpers, H. J. Haddan.—(The /ater- 
national Time Recording Company, United States.) 

6028. WASHING SLURRY, G. L. Anderson, London. 

6029. Harmoniums, R. Essig, London. 

6030. CoLLEvTING Mop, W. H. Metvin and A. Mann, 
London. 

6031. Economisinc Furi in Furnacss, W. T. Carter, 
London. 

6032. FirEpRoor CemLincs or Fioors, A. Bremer, 
London. 


SIGNALLING 


TapLe for Games, H. A. Dupree, 


12th March, 1902. 
W. L. Steward, 


H. C. Dunlop, 


6033. Surnveyrina InstrumENTs, H. 
London. 

6034, IMPROVED OPTICAL 
London. 

6035. Batus, A. E. Beaven, Gloucester. 


SIGHT, 


6036. Brusa for CLEANING Bott.ies, J. W. Williams, 
Keighley. 

6037. Wire Coverina for Borries, A. B. Soar, 
London. 


6038. ComprnaTion Door aud Frame, J. J. Tyson and 
T. Newton, Burslem, Staffs. 

6039. Frxisninc Soigs of Boots, W. and R. A. Hoyle 
and J. H. Parker, Manchester. 

6040. Cameras, J. D. Cross, Blackburn. 

6041. ConTRoLLInG Pume Water, Bb. H. Vores, East 
Dereham, Norfolk. 

6042. SuppLyine Liquips from Buik, H. Handoll, 

mdon. 
6043. Frrine Coaoine Pits, H. Tomkins, Stockton-on- 


‘ees. 

6044. TaBLE Tennis Racket or Bat, J. H. Pettigrew, 
Gl Ww. 

6045. Prnc-pone Post, C. 8. Johnstsn and R. Wylie, 
G Ww. 

6046. ‘TREE Binpers, R. Steinberg, Newcastle-on- 


e. 
6047. Mitirary Camp Bep and Tent, W. Y. Carlin, 
ndon. 

6048. BorLeR Freep Pump Reeutators, H. Schwarz, 
Manchester. 

6049. SprnpLes, J. W. Smith and T. A. Boyd, Glas- 
gow. 

6050. LmpLEMENT for TRANSPLANTING SEEDLINGS, J. Rae, 
Glasgow. 

51. Mrxina Gases for Acrps, J. G. Graham, 
Dublin. 

6052. SHapinc SMALL ArRTICLEs, C. and G. B. Taylor, 
Birmingham. 

6053. Batts for TABLE Tennis, C. W. Ellison, Cam- 
bridge. 

ae = Saws AcTuATED by Power, T. W. Pearson, Brad- 
ford. 


6055. Pinc-pona Batt Lirrer, A. W. Barton, 
London. 

6056. ForRMING SELVEDGES on WOVEN Goons, W. Wade, 
Bradford. 


6057. Hotpina Leaves of Norr-Booxs, T. F. Smith, 
Birmingham. 


6058. SecuRING CANDLE TuBEs in Lamps, P. C. Player 
and W. L. Cox, Birmingham. 

6059. PorTaABLE SHoweR Barus, W. H. Mottram, 
Sheffield. 

6060. Fitrine for Gas Prpks, T. Young, Glasgow. 

6061, BrRakg for HoRsE-DRAWN VEHICLE, J. A. Harrison, 
Handsworth, 





6062. Coastine and Brake Mecuanis, W. Smith and 
R. Gay, Dudley. 

6063. CookinG AppLiance, P. 8. Hanton, Glasgow. 

6064. Securrsa ArRTIcLEs on Dryina Cones, J. T. 
Holderness, Manchester. 

6065. Maxine Saccnartinyg, 8. A. Jackson and A. J, 
Pennington, Manchester. 

6066. Catcu for Hotpina Oren Doors, J. E. Goudey, 


lasgow. oe 
6067. Device for CLEanixc Winpows, C. M. R. Sy, 


ow. 

6068. Fravup Derectinc Bortrie, E. T. de Wogan, 
Paris. 

6069, Pwgumatic Tires, E. H. Seddon, Manchester. 

6070. Pygumatic Tires, E. H. Seddon, Manchester. 

6071, SHUTTLE-CHANGING Motion, L. Crossley, Man- 
chester. 

6072. Speep Inpicators, H. Dahl, Berlin. 

3073. MemoranpuM Heaps, 8S. Brighouse, Manchester. 

6074. PAPER-MAKING Macuines, W. Ralston, Man- 
chester. 

6075. CovERING WRINGING MACHINE RoLERs, G. Eccles, 
Manchester. 

6076. Fire Tone Fastexer, J. C. Brown, Higham 
Ferrers, Northamptonshire. 

6077. Dust-coLLecTING Apparatus, J. Higginbottom, 
Liverpool. 

6078. Srgam Encings, M. Millar.—(/. C. Sinclair, Trans- 


caal.) 

6079. Brakes, A. J. Charlton and T. Foster, Manches- 
ter. 

6080. Fisnine Line Wixcu, J. W. Reffit, Leeds. 

6081. Trouser Cups, T. S. and W. 8S. Hooper, 
London. 

6082. OrnamMENTs fur Horses, W. Overton, Limited, 
Walsall. 

6083. CaRPET BeaTING Macuinegs, Lees and Harrison, 
Limited, and W. A. Lees, London. 

6084. Kitz, T. Moy, London. 

6085. Apparatus for Ratsinc Liquips, D. Jones, 
London. 

6086. CycLes, P. Ramm and F. Behrendt, London. 

6087. Fire-LicHTers, J. Weiss, London. 

6088. Tracine PenciL, A. Findeisen, London. 

89. TiLes for Roorine, J. von Kobylanski and A, 

Sundquest, London. 

6090. Cuimngy Cows, A. Hedgewald, London. 

6091. Frrrincs for WoopEN Brpstgeabs, J. P. Hopf, 
jun., London. 

6092. Wueets for Ratmtway VEHICLES, T. Andrews, 
London. 

6093. Testinc Evecrrica Circuits, J. E. Ireston and 
8. 8S. Alcock, London. 

6094. Brarincs for SHarrs, W. H. Thomson, C. 
Hatton and Co., and W. G. Hanna, London. 

6095. ManuracturE of Iron, C. Wilmotte and M. 
Goddyn, London. 

6096. Diviptne Supstances of Speciric Gravity, J. E. 
and H. J. Freeman, Strood, Kent. 

6097. Fotpinc TaeatTRe Cuarrs, O. Markiewicz, Dun- 
dee. 

6098. Gas Lamps, J. B. Colbran, London. 

6099. Packine Fruit, E. K. Carmichael and C. A, 
Sahlstrom, London. 

6100. Matrressgs, L. Bornemann, London. 

6101. Crapies, A. E. Anderson and The “X” Cha‘r 
Patents Company, Limited, London. 

6102. GovERNING MaRINE Enorygs, A. J. Woolnough, 
London. 

6103. Envetoprs, A. Reichwald.(F. Krupp, G.+ 






mani. 

6104. Bsns Apparatus for Potators, E. Buysee, 
London. 

6105. Sprinc TrrE for Motor Cars, A. Lafargue, 
London. 


6106. PrREPaRaTION of Paper for Conretti, R. C. 
Spurin and G. B. Harbert, London. 

6107. STockK-KEEPING Device, R. D. Quicke, London. 

6108. Winpow Sash Fasteners, J. T. Darby, London. 

6109. INTERNAL ComBUSTION ENGINgEs, C. 8S. Rolls and 
C. R. d’Esterre, London. 

6110. Rartway Carriacgs, E. Briiderlin, London. 

6111. Writinc Macutngs, E B. Hess, London. 

6112. Traction Wacons, R. H. Fowler and G. 8. Tuer, 
London. 

6113. Lavatory Press Cocks, R. Leslie, London. 

6114. Srop Vatve, J. Dewrance and G. H. Wall, 
London. 

6115. Fotprne Stoots, W. G. Churcher, London. 

6116. Brake Mercuanism for Cycies, &c., J. Deters, 
London, 

6117. Apparatus for Sgavinc Cans, 8. Williams, 
London. 

6118. Brakes, W. P. Thompson.—{La Société Anonyie 
dex Moteurs et Automobiles Dichamps, Belgium.) 

6119. Frames for PorTaB_e Burtprnes, G. Uttendir- 
fer, London. 

6120. Apparatus for WasHinc Gop, L. P. Bowler, 
London. 

6121. Evectrric Arc Lamps, J. J. Rathbone, London. 

6122. E.ectric Switcnes, Otis Elevator Company, 
Limited.—(0Otis Elevutor Company, Incorporated, 
United Slates.) 

6123. Capstans, Otis Elevator Company, Limite 1.— 
(Otis Elevator Company, Incorporated, United States.) 

6124. Capstans, Otis Elevator Company, Limitet.-— 
(Otis Elevator Company, lacorporated, United States.) 

6125. Macuine for Fosisnine Steer, The Hoffmann 
Manufacturing Company, Limited, and E. G. HKoff- 
mann, London. 

6126. Foxisaine Steet Batts, The Hoffmann Mazu- 
facturing Company, Limited, and E. G. Hoffmann, 
London. 


6127. ARTIFICIAL MARBLE, E. Dubois and O. Chate!, 
London. 

6128. Supp.tymine Or to Enotes, J. 8S. Chenhalls, 
London. 

6129. SELF-PROPELLING Boar, J. 8S. Chenhalls, 
London. 


6130. Mosaic Pats, G. and W. Dietrich, London. 

6131. Lowrrinc and Hovustne Boats, C. D. Doxfor, 
London. 

6132. Srmurcates of ALumina, W. L. Wise.—(C. 7. 
Homan, Norway.) 

6133. Compustion Enarngs, C. J. Reynolds, London. 

6134. ANNEALING KILN, H. D. Witt, London 

6135. Syrices fcr MepicaL Purposss, A. L. Simon, 

on. 

UNFILLABLE Botries, X. de R. d’Alkemade, 

ndon. 

6137. IxcanpEscent Lamps, A. Duffek and A. Bes- 
chorner, London. 

6138. SEALING Devices, Valves, Limited, and J. R. Croft, 
London. 

6139. Prorecrine Motor 
London. 

6140. Makrxe Smokers’ Articies, G. L. Flusin, 


IenttERs, J. Schiele, 


ndon. 

6141. Frere Grates, E. A. and K. M. Coulborn, 
London. 

6142. Stream TursiNes, C. A. Parsons, London. 

6143. ReouLatinc Execrric Voutace, The British 
Thomson-Houston Co., Limited, and H. 8. Meyer, 
London. 

6144. ProGRaMME HOLDERS, 
London. 

6145. TREATING NaTuRAL Sopa, E. Naumann, Cologne, 
Germany. 


H. B. van Daalen, 


13th March, 1902. 


6146. Drntnc and Brituiarp Taste, J. R. Hancock, 
Sheffield. 

6147. TeLEPHongs, A. Eckstein and A. Brooker, Man- 
chester. 

6148. THERMosTaTiIc Cut-out, A. Eckstein and C. H. 


Archer, Manchester. 
6149. TrRansmiTTING Motion, F. L. Wilder, Chelten- 


am. 

6150. Spring Matrresses for Beps, A. E. Hall, 
mdon. 

6151. CLEANING Lamp CxrrImneys, R. B. Black, Stock- 


ton-on-Tees. 
6152. Toracco Pier, J. J. Steele, Saxmundham, 


Suffolk. 
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6153. Tagatinc Peat, EB. K. Carmichael and C, A. 
Sahlstriém, London. 

6154, Mera.iic Purses, J. Walker, Birm 

6155, Cugantne Etecrric Conpvorors, E. 
worth, St. Helens. 

6156. TrRamoar Sgats, W. Purdie, Glasgow. 

6157. Woop-norIne Macuings, T. White, Glasgow. 

6158. Casu Trxxs, 8. B. Cross, Liverpool. 

«2. Wapress Wer Yarns, H. M. Girdwood, Man- 

ester. 
oe Draveut Inpucers for Frrepiaces, J. Russell, 


iw. 
6161. ms, W. Grimshaw, Rochdale. 
6162. Horse ARTILLERY Gun Carriaces, T. A. Smith, 
Southampton. 
6163. Diaarnc Poratogs, J. F. Crowley and W. Watson, 
Sheffield. 
6164. Apparatus for SowmG Seep, W. Glover, Liver- 


. Holling- 


1. 
6185, Muactaic Troiiey Heap, J.T. Cherry and E. 
H. Clive, Plymouth. 
6166, Construction of Fioors, FP. Wiistefeld, Glas- 
ow. 
6167, ARTIFIctai Furst, F. MeNaimee, Dublin. 
6168, Pyrumatic Bact Lirrer and Esector, C. Dunlop, 


—— 
6169, Propvetion of Fixe Sopa, F. Winkler, Glas- 
gow. 
6170. Fastentnas for Winpows, E. D. M. Hooper, 
ndon. 
6171. Casrvets and Snow Casgs, A. E. Morgan, Bir- 


mingher. 

6172. ~ ANDY FisH-rop Hotprr, J. Stubbs, North- 
wich. 

6173. Extension of Bracater Livks, G. Missner and 
E. Wellendorff, Baden, Gormany 

6174. Copyrine Presses, D. E. Hunter and Library 
Bureau, Limited, London. 

6175. Mr_k Cans, M. A. Weir, Kingston-on-Thames. 

6176, CaRBURETTER, C. B. Evans and C. P. Nelson, 


Dundee. 

6178. Stcue Acetryt ene Gas Macuins, W. A. Sims.— 
(fF. L. H. Sims, Canada. 

6179. AppaRaTus for PREVENTING SHock to Incan- 
DESCENT Gas Mantes, C. J. Sutton and J. Rudd, 
London. 

6180. Macuring for Wasuina Hops, J. Jones, Birming- 


6181. Secuntne Hanpies of Brooms, P. Wright, J. 
Humphries, and W. Sockett, Birmingham. 
6182. The OrrHos Specracte Sipe, L. Laurance, 


London. 

6183. Fastzentne for Parts of Garments, W. de W. Cater, 
London. 

6184. Section IssuLators, H. Hirst and W. Wood, 
London. 

6185. Braces, J. W. Brooks.—(4. H. Brooks, Queens- 
land. 


and, 
6186. Cracker, F. W. Caley and A. J. Caley and Son, 
Limited, London. 


Curtis, London. 

6188. Prvc-ponc Markina Boarp, N. Whitehouse, 
London. 

6189. Wrappinc ARTICLES in Paper, E. J. Beer, 


ndon. 
6190. Firtnc Device for Frrepiaces, J. Lange, 


ndon. 

6191. Opgrativc Ports on Raitways, W. Taylor, 
London. 

6192. Meta Sash Braps, R. Kemnitz, London. 

6193. MgasurnEMENT of Execrricat Resistances, O. 
Cox, London. 

6194. CHarrR for Carryina Ixvatips, W. Hume, 
London. 

6195. Burwers, A. Silbermann, London. 

6196. Rorary Motor or Pump, J. W. Scherrer, 
London. 

6197. Furnace Vatves, H. H. Lake.—(4. K. Recze, 
United States.) 

6198. Forursa Grass Heaps on Piys, W. Post, 
London. 

6199. INTERNAL COMBUSTION A. ¥ogt, 
London. 

6200. Gas Propucers, J. Fielding, London. 

6201. Fexp Apparatus for RoLiine MILLs, T. Morrison, 
London. 

6202. Woop-worKING Macurnery, W. Lister, London. 

6203. Device for Ligutisa Cycre Lamps, A. C. Lowe, 
Londen. 

6204. Brake Lever Fotcrvm Curr, T. Williams, 
London. 

6205. Massace Apparatos, A. J. Boult.—(The Personal 
Hygiene Company, United States.) 

6206. Haat Rapiatine Apparatus, J. Silbermann, 
London. 

GARMENT MEASURING 
London. 

6208. Fiusnine Apparatus, M. J. Quinn and T. F. 
McMahon, London. 

6209. Exgctrric Arc Lamps, 8. H. Johnson, London. 

6210. STRETCHING TROUSEKS, Nightingale, 
London. 

=. Gas Cuecks for CartTripces, R. W. Scott, 


Motors, 


Devices, C. Ryan, 


6212. Recisterinc Ticket Puncugs, P. Whiting, 
London. 

6213. Dersy Tiss, F. Theak, London. 

6214. Fruit Grapisc Macurygs, A. H. Petit, London. 

6215. Toorn Powpgr Boxgs, R. H. Williams, London. 

6216. Ciocks, A. Hamburger, F. Herrnstadt, and W. E. 
Forstl, Liverpool. 

on. seman for Presstna Trousers, E. Fulda, 


London. 

6218. Looms, J. W. Smith, London. 

6219. Sun Biuxp Facta, 8. Prebble, London. 

6220. TRANSMITTING PowER Mecuanism, J. Dring, 
London. 

6221. ACETYLENE GENERATOR, J. Macquet, London. 

6222. Hooks and Eysgs, A. K. Poillips, London. 

6223. Suartinc Brarines, W. C. Church and L. H. 
Grieg, London. 


6224. Wuaerts, W. C. Church and L. H. Grieg, 
London. 

6225. Bicycres, W. C. Church and L. H. Grieg, 
Londo! 


ndon. 
6226. Foo Sianats for Raitways, W. N. V. Zwalm, 
London. 
6227. Vacinat Sprayina Devices, H. H. Lake.—(@. £. 
Curatulo, Italy.) 
— _ of PraTe Grass, L. Rémbaux, 
mn 


6243. Posts for Pina-Ponc Nets, W. T. Ashplant, 
Ipswich, 

6244. Brake Biockxs for Ventcies, T. Thompson, 
Manchester. 


ester. 
6245. Esection MecuanisM for Ort Cans, R. Spence, 
Stockton-on-Tees. 
6246, Lupricators, J. R. Yates, Manchester. 
Ong. Cnatren Borties, W. Vickery and T. Harding, 


6248, PLaTEn Printine Macutine Inpicaror, G. Barron, 


e . 
bas Macuine for Puttine Raper Sxrys, T. C. Mills, 
ublin. 

6250. Ourpoor Seats, H. Beswick, Manchester. 

6251, Arracuina Briaprs to Horse Hoes, F. Hill and 
M, Childs, Birmingham. 

6252. Tramcar Seats, J. Wilson and C. 8. Jetfrey, 
Glasgow. 

6253. Surractnc Ro.ivers for TEXTILE Maxine, R. A. 
McLaurin, Glasgow. 

6254. Manvuracture of Stark Rops, J. A. Richards, 
Bi ham. 

6255. Wire STRENGTHENING BoTTLE-CARRYING BoOxks, 
J. D. Foxon, Sheffield. 

6253. Srream Borter Furnaces, W. H. Woodward, 
Nottingham. 

6257. Tram Seats, B. Butler and W. Shufflebottom, 
Manchester. 

6258, InreRNAL ComBustion Enatne, G. H. and C. F. 
Enderby, Manchester. 

a. Manvuracture of SutpHuric Acip, W. Garroway, 

Ww. 

6260. ever for Printina Macutines, W. H. Clegg, 
Burnley. 

6261. Hoipgrs for Stenciis, A. C. Thomson, Glasgow. 

6262. BLEACHING AGRICULTURAL Propucts, J. A. Part- 
ridge, Birmingham. 

6263. Mecuanism for Sawina Stone, D. Priestley, 
Keighley. 

6264. ILtumryations, J., E., and H, J. Whitehead, 
Birmingham. 

6265. Apparatus for Drivina Pies, J. Robertson, 


Ww. 

6266. PortaBLe Sevr-cLosinc Taste, E. E. Pugh, 
Buxton. 

6267. Rotary Fans, J. Keith, Glasgow. 

6268. Pores for Wispow Curtains, H. Weiner, 


Glasgow. 
6269. Prgumatic Tire, H. E. O. Godfrey, Birming- 


6270. Forms for Ixvorces and Recetrts, W. Fishwick, 
Plymouth. 
6271. DeTacHaBLe Fisaina Fioat, F, G. Heath, Bir- 


maings am. 
6272. Gaver Guias3 Protectors, E. T. Tomey, Bir- 
rai \ 
6378. FLEXILe Tvusrino, P. J. Hall and A. H. James, 
lon. 
6274. FotpisGc Partitions, D. W. and J. Clarke, 


Dundee. 

6275. Saogs, H. 8. Ellis, London. 

6276. Sgatina of Borries and Jars, G. 
London. 

6277. Cotiars, C. C. Parker, London. 

6278, ConVERTING ParaFrin O11 into Gas, C. Crastin, 
London. 

6279. Dry Pate 
Dumaresq, London. 

6230. Firtrnas for Baas, E. J. Bedford and 8. S. Drew, 
London. 

6281. Fornirvre, F. Biiley, London. 

6282. Eca Bearer, H. Thonemann and H. Lersch, 
London. 

6283. Squegcess, W. F. Nuthall, London. 

6284. CompBrsED Fork and Biapep Kvyirs, G, Garda, 
London. 

6285. Fitters, O. Léffler, London. 

6286. Prosectices, W. R. Comings.—(The Actien 
Gexellachajt fiir Cartonnagen Industrie, Germany.) 

6287. Leacrnas, O. Zimmerli, London. 

6288, Apparatus for TransMITTING Morton, A. Wax, 
London. 

6289. Covptinas for RatLway Vesicies, T. Humber, 
sondon. 

6290. Liqguip Soap Receptacues, F. A. Bagot, London. 

6291. Freprna Gas Generators, C. F. Brodin and H. 
A. Schepeler, London. 

6292. Jorntrinc Tramway Rais, A. G. Marshall, 
London. 

5293. Rotter Bearrnas, J. L. Sampson, London. 

6294. Net for TaBLe Tennis, T. Norton, London. 

6295. TRamcaR Brake, G. A. Trube and W. Chapman, 
London. 

6296. Hgatina Curtiye Irons, H. H. Lake.—(Sturgis 
Manufacturing Company, United States.) 

6297. Gas Pressure Reautators, J. U. O. Lange, 
London. 

6298. Foa-sIGNaLLInG Apparatus, R. Clarke, London. 

6299. Fur. Ecoyomisers for Grates, T. A. Stevenson, 
London. 

6300. AERONAUTICAL Macutines, A. Hardie, London. 

6301. Brackets, H. Tibbins, London. 

6302. SurcicaL Appiiance for Fracturgp PaTELLas, 
P. H. T. Paulinetti, London, 

6303. Butrer, W. MeDonnell, London. 

6304. Evecrric AccumULATOR P.LaTes, Accumulator 
Industries, Limited, and J. J. H. Hunte, London. 

6305. Mzat Extracts, G. Eichelbaum, London. 

See Sienats, W. P. Thompson.—(P. Penza, 


Parrish, 


PHoToGRaPHIc APPARATUS, J. 


taly. 

6307. Bettows for Musica Instruments, E. Malke, 

mdon. 

6308. Nat B , G. Winchest 

6309. Guws, A. I. Muntz, Liverpool. 

6310. Rerrninc Composite Meta.s, W. P. Thompson. 
—(T. Ulke, Canada.) 

6311. Counteractine the Errects of Nicotine, W. P. 
Thompson.—{Exportbier Brauerei H. Siemens and Co., 
Germany. 

6312. Wrxpows, C. A. Walchner, Liverpool. 

6313, Lumryous Decorative Errect on PaNeE.s, H. 
Beau, London. 





, Liverpool. 


6314. Manoractrure of INCANDESCENT MANTLES, 
Falk, Stadelmann and Co., Limited.—(A. Bavella, 


Germany.) 
6315. Means for TURNING ON and oFF StREET Lamps, 
Falk, Stadelmann and Co., Limited.—(A. Barella, 


ny. 

6316. MgasuriInG the Fiow of Liquips, The Liquid 

egy Register Syndicate, Limited, and H. W. 
ott, London. 


6317. Trouser Presser and Stretcuer, E. 8. Doré, 
London. 

6318. ReturNina Conpensinc WaTER to BorLers, P. 
Sch ndon. 





ion. 
6229. Ex.xctric Typewriters, K. H. Kochendorfer, 


on. 

6230. Power Looms, H. J. Haddan.—({P. Abril, J. 
Torrents, and F. Oliveras, Spain.) 

6231. Hanp Rotary Fans, J. M. Tourtel, London. 

6232. SampiEe Reaisters, P. Olsson, London. 

6233. Automatic Execrric Crrcuir Breakers, S. 
Z. de Ferranti, C. C. Garrard, and H. W. Clothier, 
London. 

6234. Train OrnpDER Sianats, H. L. Piper, London. 

6235. Raitway SIGNALLING AppaRaATus, A. Biancii, 


London. 

6286. CyvcLe FREE-wHEEL, J. and H. N. Brown and T. 
8. Rickman, London. 

6237. CamMERAS, M. Joy, L. J. R. Holst, and F. Schmid, 
New York. 

6238, Puzzie, H. M. Reid, London. 


14th March, 1902. 


6239. CasEmEnts, A. R. Huskisson, Manchester. 

6240, Suprry Taps for Gas Hxeatinc Stoves, The 
Hygienic Stove Company, Limited, and E. P. Green- 
wood, Huddersfield. 

6241. Gas, Coat, or Coke Fire, The Hygienic Stove 
Company, Limited, and E. P. Greenwood, Hudders- 

e 


6242. Pawnis Batt Gatuerers, ©. G, McCaig, Sea- 
combe, Cheshire, 





6319. RecuLaTINa Enotes, W. Langdon-Davies and 
A. Soames, London. 
6320. Motor Cars, W. Langdon-Davies and A. Soames, 


mdon, 

6321. Wisp Musica Instruments, C. E. Fiedler, 
London. 

6322, Repucinc INFLAMMABILITY in Raw Corton, W. 
H. Perkin, jun., and Whipp Bros. and Tod, Limited, 
London. 

6323. Repuctnc INFLAMMABILITY in Raw Cotton, W. 
H. Perkin, jun.,and Whipp Bros. and Tod, Limited, 
London. 

6324. PresERvINnG Fruit, R. W. Marsh and G. Forester, 
London. 

6325. Non-stippina Device for Fert, J. P. Jones and 
G. A. Birkenhead, London. 

as — for Persons and Goons, F. E. Blaisdell, 

vondon. 

6327, DiscHarGcInG Carco from VEssEts, H. Shoosmith, 

ndon. 

6328. E.ecrriciry Meters, W. M. Mordey and G. C. 
Fricker, London. 

6329. OpzniInNG and Ciostna Doors, J. C. and H. C. 
Calvert, London. 

6330. O1. Cans, M. Masterson and W. P. Southard, 


ondon. 
6331. ExectricaL Cookina Apparatus, M. Bayno, 
London, 





6332. Construction of Motor Cars, R, R. Hutchinson, 
Londor 


mn. 
6333, e OrtHos Optical Porter, L. 


Laurance, 
London. 
6384. The OrtHo: Frame Measure, L. Laurance, 
London. 
6835. Dove.e-action Liver Brake, R. Nixon, 
London. 
6336. InoN and Cement Construction, M. Dumas, 
London. 


6837. Watt Coverinas, A. V. H. F. CO. Clauson-Kaas, 
London. 

6388. Moror Cycies, P. W. Lacey, London. 

6339, Box for Cvr Fioweers, J. W. Cunnington, 
London. 

6340. Device for Cieaninc Knives, W. J. Dix, 
Lond 


ion. 
6341. Breech Mecuantso for Riries, T. R. R. Ashton, 
London, 
6342. Game, H. Bunker, London. 
6348. Go_r Bais, W. M. Short, London, 


6344. Invection Tune with Movruprecr, J. Cohn, 
Londen. 

6345. ELrorric Liaur Sienas, W. Taboulewitsch, 
London. 


6346, Circuit Breakers, E. L. Joseph and G. Gardner, 
London. 


ith Mareh, 1902. 


6347. ELecrric Raitways, J. Swinburne, London. 
“- Gun Carriages, H. P. Osborn, New York 
ty. 
6349, VentiLaTiIne Apparatus, W. Thwaites, Bristol. 
7“. prrysancn relating to Swiwmine, J. Craven, 
rai a 

6351. Packina for Saarts, A. S. Younger and J. F. 
King, Glasgow. 

6352. Sarety Apparatus for Prp Cacgs, F. W. Phillips 
and G. H. Redfern, Sheffield. 

6353, Cums, A. R. Gould, Manchester. 

7. Drivine Gear of Cycies, F. H. Dawbarn, Bir- 
tain " 

6355. i for Picture Frames, H. J. Hodgson, 
Exmouth. 

6356. Bett Fasteners, I. Jackson, Manchester, 

6357. WaLkina AnimaL Track, J. Carter and T. 
Hammond, Blackpool. 

6358. Cycie Sappies, D. A. Martin, Birmingham. 

7. Dritime Macuives, C. W. B. Crossley, Man- 


ester. 
6300. Demet Fire Guarps, A. Hargreaves, 


x. 
6361. Pens, A. Munro, Manchester. 
6362. CENTRIFUGAL SEPARATING APPARATUS, J. M. 


Adam, Glasgow. 

6363. Fiusuine Cisterns, J. Holt and T. P. Rigby, 
Liverpool. 

6364. Stgam Borter Serrines, C. W. Thomas, Bir- 
mingham. 


6365. SMALL ARMs, the Webley and Scott Revolver and 
Arms Company, Limited, and T. W. Webley, Bir- 
mingham. 

6366. Mongrary CHance Apparatus, K. Rotherham, 

J. Jackson, and W. Joh , Coventry. 

6367. Device for SHippinc Pc_iey Bets, A. Coulter, 
Glasgow. 

6368. AspHALT Pare Pavine, A. Speck, Cologne, 
Germany. 

6369. Scatinc Borers, F. Gilman and F. W. Knight, 
Birmingham. 

6370. Dousiinc and Wixpine Macuiyegs, G. Kershaw, 
Manchester. 

6871. Removinc Asues from Grates, L. H. Teale, 
London. 

6372. Tga-pot Strainer, F. J. Coles, Plymouth. 

6373. The Fry Serpent, E. F. Williamson, Great 
Grimsby. 

6374. Macntive for Skane Borries, W. R. D. Sharpe, 
Portsmouth. 
6375. Pine-Pone Boarp, R. G. French, 

London. 

6376. Arc Lamps, W. Taterson, London, 

77. Book Cover Saarer, C. A. Allison.—(C. W. 
Lovell, Unit d ‘aies.) 

6378. Stzamina CHamBgrs for Stone, G. P. Wallis, 
London. 

6379 Arc Lamp, J. A. Rignon and E. Eisenmann, 
London. 

6380, Drum for CentriruaaL Separators, A. Merckx, 
London. 

6381. Kitn for Firnina Ceramic Wars, E. de France, 
London. 

6382. Fiump-pressurge Enoive, H. Romanski and C. 
Wolf, London. 

6383. Batrery Switch, J. BE. Spagnoletti and J. Law- 
rence, London. 

6384. Sack Trucks, A. Privett, London. 

6385. Ore Roasters, F. C. Roberts, London. 

6386. Crank Drivine Gear, H. Romanski and C. Wolf, 
London. 

6387. MecuasicaL Morion for Cycies, E. Garnier, 





Scorinc 


on. 

6388. Makina Moutupieces for Cicaretres, G. Leske, 
London. 

6389. TYPEWRITER BACK-SPACING ARRANGEMENT, P. 
Tcherkassov, London. 

6390. CARRIAGE-HEATING ApPaRatus, A. E. Moore, 
London. 

6391. Stay for Boxgs, A. G. Brookes.—{M. D. Knovl- 
ton and F. H. Beach, United States.) 

6392. ConsTRUCTING EARTHENWARE Pipss, M. Yarrow, 
London. 

6393. Weavers’ Suutties, L. Wengefeld, Manchester. 

6394. Mixinac Device for Motors, A. P. Brush, 
London. 

6395. TyPEWRITING Macuings, J. C. Fell.—(J. Felbel, 
United Statea.) 

6396. Maanetic Contact Box, B. J. B. Mills.—(A. 
Diatto, Italy.) 

6397. a Paps, A. J. Boult.—(R. Scholze, Ger- 
many. 

6398. Liquip Merers, G. W. Westrope, London. 

6399. BLInD Ro.ier Corp and Bracket, J. Armstrong, 
Sunderland. 

6400. Strong-mMakina Apparatus, G. F. Thomson, 
London. 

6401. Razor AtracuMents, H. J. Leslie, London. 

6402. Toys, H. Hoeglauer, Liverpool. 

6403. WaTerrRoorina MaTerRiAis, W. W. Pilkington 
and W. R. Ormanby, Liverpool. 

6404. ConTROLLING the Lever of Water, H. A. Fleuss, 
London. 

6405. Borr.e Sroprgrs, B. 8. Young, London. 

6406. i. uaa Dynamo Reouators, F. B. O'Hanlon, 

jon. 
6407. Encines, D. W. van Rennes, London. 
“—. Sronay Surraces, G. A. Schwarzand H. E. Meister, 


mdon. 
6409. Drivina Gear, E. Lacoste and E. Battmann, 


ndon. 
6410. Fans, J. Ettlinger, London. 
D 


6411. The Coronation, F. D. J. Wade, Great 
Yarmouth. 
6412. Trinket for Ho.tpmc Tickets, P. Ttibben, 


ndon. 
6413. Preventine Borris Rerivuine, L. F. Bizouarne 
and E. Kugler, London. 
6414. Rotiina Tuses, M. Mannesmann, London. 
6415. Routine Tuses, M. Mannesmann, London. 
6416. Rotiixe TusEs, M. Mannesmann, London, 
ba Rawina Carriace Winpows, T. E. Clarke, 


rk. 
6418. ConpEnsinc Steam, W. H. and R. Thompson, 
ondon. 
6419. Reautatina Fiow of Liquips, J. H. Webb, 
ndaon. 
6420. Directina Nozzizs of Hose Pirgs, J. Walter, 


London. 
6421. Treatment of Raw Cotton Goops, W. H 


Perkin, jun., and Whipp Bros. and Tod, Limited, 
London. 

6422. Sprouts, H, H, Lake.—(C. @. EB. Curdtulo, 
Italy.) 





6423. MaInTarnina Pressure of Gas, (, 
London. 
6424. Mana.es, W. E. Andrée, London. 
= fay R. G. eg yom 
un Carriaces, J, E, Bousfield.—( Pe: 
aad BE. Ternstriim, France.) (Per Noridenjee 
6427, Lamps for Overnead Liautine, W. M. stil) 
London. ’ 
a, Moron Roap VeHiciEs, M. EB. P. Chaboche 
Lon ? 


0. Lango, 


don. 
6429, Secmawrcal, Sweerina Macurneg, FR. 


A. Reed 

London, . 
6430. OverHRAD Eixcrric Raitways, E. I, Tyler, 
London, , 
6431. Crnpen SirteR and AsH Pax, T. Johnsop 
Dudley. . 


6482, Kipygy Protector, W. Heine, London, 

6433. Mortise Gavars, W. 8. Hamley, London, 

6434. Testiva or GavcIne Macyers, B. Brander 
Birmingham. : 








SELECTED AMERICAN PATENTs, 


From the United States Patent-ofice Oficial Gazette, 





683,942, Grinpine ayp PoLisHinc Wueet, p, 2 
Hude, Springfeld, Ohio.—Filed April 4th, 1901, 
Claim.—In a grinding and polishing wheel, the com. 
bination, with a wheel proper having its sides converg. 
ing toward its outer periphery, of a pair of clamping 
plates having their inner faces concave for engaging 
with said wheel proper on opposite sides thereof, saiq 





inner faces being provided with annular groups of 
teeth or serrations formed on said clamping-plates 
adjacent to said wheel proper and with intermediate 
blank or toothless spaces, substantially as described, 


683,987. Rotary Enorne, Major J. Robinson, Los 
Angeles, Cal,—Filed Juty th, 1901. 

Claim.—(1) An engine having a revoluble cylinde 
provided with an excentric piston chamber, a recipro- 
catory piston mounted therein, a thrust member cou- 
nected with the piston and having its other end pro- 
vided with a bearing on a stationary step and valve 
mechanism for controlling the inlet and exhaust of 
motive agent. (2) The combination of a rotary 








eylinder having an excentric piston chamber, and 4 
concentric sleeve provided with feed and exhaust 
ports, a stationary spindle located within said sleeve 
and having inlet and exhaust channels, a piston, and 
a thrust member connecting said piston with am 
exterior fixed object. 


684,011. Exriosive Enarne, J. Valentynoncicz, Chicago, 
W.—Filed April 15th, 1901. 
Claim.—{1) In an explosive engine, in combination, 

a cylinder, a com ion chamber, a chambered head 
located at the end of and having a valve-closed port 
opening into the cylinder, means for supplying an 
explosive mixture to the chamber of the head, and 4 
e for conducting the mixture to the compression 
Treaster, and also for re-conducting the same to the 
cylinder through the chambered head, and the bottom 
of the chambered head being located below the port 
opening into the cylinder so that any oil that may not 
be vaporised in the mixing chamber will be caug! t by 
and remain in the said chambered head until picked 
up by the mixture entering the cylinder. (2) In a 
explosive engine, in combination, a cylinder, 4 com- 
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open: ing to the engine, a valve for ¢ “ 
ona in and having a stem, a for supply 
oil to the chamber, a valve for the oil >, & 3 
held by the stem of the valve of the mixing cham ca 
means for moving the lever when released by 3 
valve stem to open the oil valve, a governor shaft 
connection for driving the same, a spool loose ba 
the shaft, a governor for sliding the spool, the it 
stom having « slot, and rod pest ining tho Pe 
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of the waive na having a slot t6 receive a head of the 
sliding spool. 
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HIGH-SPEED ENGINES. 





Ir is certain that the question of high-speed engines 
has not yet been finally and conclusively settled. The 
engines so called became gradually more popular in 
England during a period extending over many years; 
but the fact that America and continental Europe have 
never shown any marked tendency to follow the English 
lead in this matter as. they have done in so many others 
has without doubt created, if not a reaction, at least a 
disposition to reconsider the matter in this country. 
Few engineers can be sceptical as to the new style of 
engine permanently holding its own for certain classes of 
work specially adapted to its particular virtues. There 
is at present a greater inclination towards impartiality of 
judgment on this question than there was a few years 

o. It will be well if engineers generally take advantage 
of this disposition to try to determine which are the 
kinds of work which are best served by the competing 
classes of engine. 

In en the subject one is always at once con- 
fronted with the question, What is a high-speed engine ? 
Unfortunately, the term is quite legitimately used in two 
senses entirely distinct from each other. The piston 
speed of an engine is of paramount importance in many 
respects; but it would be unfair to say that “engine 
speed’ means necessarily piston speed, while, on the 
other hand, if the piston speed be high, who could ration- 
ally refuse to the engine the title ‘‘ High-speed” ? What 
is more commonly referred to -as “engine speed,” how- 
ever, is its rotational speed, and thus it arises that what 
in modern parlance we call a high-speed engine nearly 
always denotes one running at a large number of revo- 
lutions per minute. 

The air would certainly be cleared for more careful and 
sober investigation of pros and cons if there ceased to be 
diffused among purchasers of machinery and _ half- 
informed engineers the idea that high piston speed 
generally, if not invariably, goes along with high rotary 
speed. That it does not do so is well known to all who 
take the trouble to examine figures. A very high rotary 
speed is 600 revolutions per minute, and we never find 
this associated with a greater stroke than 8in., and very 
rarely with so long a stroke. This gives 800ft. per 
minute piston speed; but as, with one or two excep- 
tions only, all the — running successfully at such 
rotary speeds are single-acting, the real effective piston 
speed is half the above, or 400ft. per minute. Now, 
double-acting engines with 5ft. and 44ft. stroke are run 
without difficulty at 80 and 90 revolutions per minute, 
giving 800ft. and 810ft. per minute effective piston 
speed. Any piston speed over 600ft. per minute, and any 
rotary speed over 300 revolutions per minute, may be 
termed high. The easier way to get high piston speed is 
with long stroke and low rotary velocity; the only way 
practicable to get high rotary velocity is to use a short 
stroke, and be content with comparatively low piston 
speed. 

What is the merit of high piston speed? The simple 
elementary aim is evidently to get as large horse-power as 
possible from an engine of given bulk and cost. With 
prescribed boiler pressure, piston diameter, ratio of ex- 
pansion, and exhaust pressure, the horse-power increases 
proportionately to the piston speed. With any one ratio 
between diameter and stroke, the horse-power is propor- 
tionate to the piston speed and the two-thirds power 
of the cylinder volume. Thus, under these conditions, 
the bulk of the engine needed to give a desired horse- 
power decreases as the one and a-half power of the 
speed is increased. The cost of construction does not 
decrease quite so fast as in this ratio, of course; but up 
to certain limits, where high linear speed begins to give 
trouble at glands, &c., it certainly decreases faster than 
inversely to the first power of the speed. It should not, 
however, be forgotten that since, for a given desired 
horse-power, increase of piston speed lessens the dimen- 
sions and thus shortens the stroke, therefore increase of 
rotary speed accompanies that of linear speed, and at a 
faster rate—in the ratio, indeed, of the one and a-half 
power of the linear speed. Thus, whatever advantages 
accompany high rotary speed will appear progressively 
in a line of engine designs made out for graduated piston 
speeds, and will do so very markedly. 

Up to certain limits high piston speeds bring with them 
increased frictional efficiency. The disadvantages con- 
comitant to such speeds are indicated by the limits above 
referredto, They are reached when piston rings begin to 
heat unduly and when glands get overheated and leaky. 
With regard to glands, it is too often forgotten that 
leakage produces heating—directly by the heat of steam 
penetrating to the body of the packing and indirectly by 
the escaping steam preventing the lubricant acting on the 
rod, and thus provoking excessive friction. Other 
limiting disadvantages are pointed out below; they are 
common to high linear and rotary speeds. 

_ Let us ask now why high rotary speeds are prized. It 
is a well-known historical fact that they were first popu- 
larised in order to make direct coupling to fans possible. 
It must not be forgotten, however, that the Porter-Allen 
engine, exhibited in 1862, was introduced in order to 
supply a much cheaper and lighter engine than the now 
old-fashioned beam engine, which was previously in 
favour. Not only for fans, but for every kind of driven 
machinery, direct coupling is a very great boon. In some 
classes of machinery the difficulty is to let the motor run 
slow enough for direct coupling. An instructive example 
is that of tramway and railway electro-motors; but very 
numerous other kinds of slow-running machinery, ordi- 
a steam driven, will at once occur to every engineer’s 
mind, On the other hand, it is not small dynamos 
alone that need to be driven too fast for direct 
coupling to any ordinary steam engine; very numerous 
classes, such as fans and small centrifugal pumps and 
many kinds of machine tools it is quite impossible to 
direct-couple to the very fastest steam engines, except 





steam turbines. High rotary speed in steam engines 
runs from 800 up to at most 800 revolutions per minute. 
This range covers a very considerable proportion of 
machine speeds requiring driving power, cad wih the 
whole of this direct coupling is a theoretical possibility ; 
but it must at the same time be remembered that a still 
larger proportion lies outside this range. It must also be 
considered that with the demand for larger electric 
powers, dynamos of small diameter and of high rotary 
ree now occupy a much smaller place on the market 
than they formerly did. 

There are other less apparent advantages of high 
rotary speed. Chief among these is the diminution of 
cylinder condensation often claimed, and the consequen- 
tial important rise in steam efficiency in the cyclic action 
of the engine. Condensation of steam requires time, and 
the shorter each period during which the cylinder walls 
remain cooler than the steam the less should be the pro- 
portior of steam condensed. Dryness of the walls is of 
equal importance, but no mode of jacket heating or steam 
superheating will, it is held by many engineers, produce 
this dryness except under the condition that the dura- 
tion of each period of steam cooling is reduced to the 
necessary limit. 

As high piston speed gives each desired horse-power 
with correspondingly low driving force, so also high ‘ otary 
speed gives the same result with low driving torque. 
Now, in shaft transmission of power low driving torque 
is a very conspicuous advantage, leading to great diminu- 
tion of constructional cost all along the line in bearings 
and brackets, shaft diameter, &c. The economy here is 
exactly on a par with that obtained in electric transmis- 
sion by the use of high voltage. The system, of course, 
labours under the difficulty that it ordinarily involves 
letting down the speed at the far end, where, at or near 
the working point, a large torque is essential, and where 
reducing gearing has to be introduced. The cost in 
construction and in efficiency of this gearing neutralises 
some part of the gain obtained in the transmission, 
and thus below a certain length of transmission, the 
advantage of high rotary speed transmission disappears. 
The limit of length depends upon the conditions required 
to be fulfilled at the working end. 

The troubles common to both high linear and rotary 
speeds are all connected with accelerations. The most 
annoying to the mechanic is, without any doubt, the beat 
at the crosshead and crank pins at the reversal of the 
stroke. In an ordinary double-acting engine there occur 
four reversals of pressure at these joints if the speed go 
above a certain limit dependent upon the initial pres- 
sure and upon the cut-off. This marks an absolute limit 
for each engine beyond which no considerations of any 
kind whatever excuse the raising of the speed. Except 
under distinctly improper circumstances, there are two 
reversals per stroke. In the “high-speed” vertical 
single-acting engine the difficulty is avoided by a top air 
or steam cushion keeping the joint pressure continuously 
downward, but this is invariably accomplished only at the 
price of single in place of double action, and consequent 
halving of the effective speed, whether that speed be 
reckoned in linear or rotary units. The harm done by 
these reversals increases with three things: the number 
per minute, the amount of the sudden change of pressure, 
and the slackness of fit between pin and brasses. 

The violence of each blow and the number of blows per 
minute may be taken as each equally influential in the 
work of destruction. Herein lies the strongest argument 
against high rotary speed, an argument from which there 
is no possible escape. For given horse-power one can 
get high linear speed with a small number of joint-pres- 
sure reversals per minute by departing from ordinary 
ratios between stroke and diameter and adopting long 
strokes. No similar mode of avoiding the difficulty can 
be devised, of course, to mitigate the effect of high rotary 
speed. 

Of.the three factors, slackness of fit is no doubt the 
most injurious and the most difficult to find means of 
avoiding. A tight fit is inadmissible, not only because 
of the resulting friction, but still more on account of an 
intermittent light pressure being essential to permit the 
inflow of lubricating oil. Even supposing reform of the 
usual absurd method of oiling from the centre of the 
bearing area, where the bearing pressure is most intense, 
to be effected, still no crank pin bearing has ever been 
successfully lubricated without a large periodic variation 
of pressure. The key to success in this respect lies in 
noting that for proper free entrance of oil it is unneces- 
sary for the pressure to go down to zero; it only needs 
to go to a low intensity. As the pressure intensity goes 
down, the surfaces, which ought never to be in actual 
solid contact, but always separated by a film of oil, spring 
apart and suck in oil. They should never spring so far 
apart as to break the film of oil. This sucking in of oil 
does not involve zero pressure a lowering of pressure 
below a limit dependent on the capillarity of the oil is all 
that is needed. At least two makers of double-acting 
engines have made ingenious, and apparently successful, 
efforts to keep up continuous contact under slight pres- 
sure, while the heavy pressure is alternately thrown on 
one and the other side, and at the same time to maintain 
the proper closeness of fit by automatic compensation 
for wear by the action of springs thrusting the brasses 
against the pin. 

The amount of the sudden change of pressure is, so far 
as it depends on admission and exhaust of steam, un- 
modifiable except by adapting steam or air cushioning to 
the acceleration of momentum of the reciprocating parts. 
Even such cushioning only modifies the suddenness, it 
does not, and cannot, affect the amount of change of 
pressure; it may result in the change being spread over 
‘02 instead of over ‘01 of a second. Then the balance 
between acceleration and cushioning can be correct only 
for normal speed and normal steam pressure; deviation 
from eanet in either respect entirely upsets the 
balance. The throw of the masses is generally responsible 
for the worst of the knock, that is, the centrifugal effects 
make the worst difficulties. These effects are proportional 


to the weight of the reciprocating masses, and to a function 
of the = which may be expressed either as V N, or 
N?S, or V?+ 8; where V, N, and §S are piston speed, 
rotary speed, and stroke. The last expression shows 
how all such difficulties are reduced for given piston- 
speed by lengthening the stroke. The first, V N, a form 
of expression too often overlooked, because never found 
in text-books, shows that for given speed of either sort 
the difficulty is raised by increasing the other kind of 
speed; and that the effect is influenced symmetrically by 
both kinds of speed. The expression N*S shows that for 
given rotary speed increase of stroke raises propor- 
tionately these acceleration troubles. Thus large horse- 
power per unit of bulk of engine is not possible with high 
rotary speed. 

Finally, we may usefully compare the engine horse- 
power with the acceleration troubles arising from the 
reciprocating masses. The weight of these masses 
throughout the range of one line of design may be taken 
to vary very nearly in proportion to the whole steam 
pressure on the piston, or pD?, while the horse-power 
is proportional to p D?.. SN or pD?.V. Thus the ratio of 
horse power to acceleration effectis p D*?. S N + p D?.S N*, 
that is, rv Otherwise stated, the horse-power attain- 
able, so far as it is governed by centrifugal troubles, is 
inversely proportional to the rotary speed. This result, 
which has not been commonly observed, indicates per- 
haps as clearly as any other what are the limits of use- 
fulness of high rotary speed in engines of the piston 
type. 

The same ratio “ may, of course, be written , which 
shows that such troubles are of worst influence in small 
engines, and that to keep even with them in passing 
from large to small sizes we would need to reduce piston 
speed in proportion to stroke. 








THE FRENCH NAVY. 





Tue French naval estimates are usually discussed s0 
thoroughly in the Chamber of Deputies that they pass 
through the Senate with very little debate. The 
estimates for 1902, however, having been adopted with 
practically no discussion in the Lower House, the Senate 
has made up for the deficiency by devoting a good deal 
of time to the naval programme. The occasion has been 
seized by Admiral de Cuverville to explain the pro- 
gramme which is being carried out despite the opposition 
of certain people, “entirely ignorant of the naval profes- 
sion,” who are anxious to convert the navy into a fleet of 
commerce destroyers. Apparently this has reference in 
part to M. Lockroy, under whose administration Admiral 
de Cuverville was obliged to resign his position as chief 
of the Etat-Major because he could not agree with 
the decision of the Minister to separate the vessels 
under construction from those afloat. The i 
differed from the Minister not only on this minor point, 
but also on the entire programme of M. Lockroy so far 
as it aimed at sacrificing powerful units to a fleet of small 
and fast vessels. He regards the commerce destroyer 
pure and simple as an illusion, and points out that it has 
never succeeded in France unless the cruisers are sup- 
ported by squadrons which keep the enemy engaged 
while the commerce destroyers attack the mercantile 
marine. The commerce destroyer has, in fact, a limited 
and special task, and the only vessels capable of waging 
war are the battleships. He argues that if the number 
of vessels forming a navy is a factor of success, their 
quality is another and still more important factor, and it 
is better to concentrate forces in a few powerful vessels 
than to have a number of weak ships. It is difficult, says 
Admiral de Cuverville, to design battleships which shall 
combine all the advantages that should be possessed by such 
vessels, but he is of opinion that the type being constructed 
under the existing programme represents the best that can 
be obtained, since the new ships have been given the maxi- 
mum of offence and defence and a range of action which 
permits of their going from Brest to the Antilles and back 
at a speed of 18 knots without taking in fresh supplies of 
coal. As for the armoured cruisers he thinks that the 
speed of 21 knots is amply sufficient, for it would be a 
grave mistake to sacrifice the power of the vessel to 
increase its rate of steaming, and though speed is a 
quality it is a very precarious one. If the slightest 
accident happens to the engines, or the coal is of too 
poor a quality to get the necessary steam pressure for 
full speed on a long run, the cruiser will be entirely at 
the mercy of the battleship. Nevertheless, the armoured 
cruisers are capable of rendering very important services, 
especially for the protection of the colonies and in serv- 
ing as a base for the Transatlantic steamers, which, on 
being armed, would be particularly adapted for carrying 
on the work of commerce destruction 

Turning to the submarines and submersible boats, 
Admiral de Cuverville points out that they fulfil entirely 
different conditions, the submarine, propelled exclusively 
by electrical power, being suitable only for coast defence, 
while the submersibles, with an oil engine for travelling 
at the surface and an electric motor for moving under 
water, possess a much wider range of action. The 
Government have been reproached with not putting a 
larger number of submarines on the stocks, but Admiral 
de Cuverville fully approves of the official reserve, since 
he argues that while the electric submarine has proved 
itself very efficient for coast defence, the storage batteries 
offer a good many inconveniences, and in the present 
development of electrical science it is wise to proceed 
cautiously. Nevertheless, the Admiral is of the 
opinion that the submarine is a very useful auxiliary, 
as was proved during the manceuvres at Ajaccio 
last year. With the quick-firing guns now employed it is 





impossible for a torpedo boat to get within striking 
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distance of a battleship or a eruiser in the daytime, but 
the submarine is able to approach without being observed, 
though we may recall that at Ajaccio the submarine 
itself was, theoretically, blown out of the water when it 
had launched the torpedo. The Admiral recommends 
that a couple of submarines be sent to Diego-Suarez to 
complete the defence of that “Key of Madagascar,” for 
during the events of 1898, when England and France 
were on the point of coming to blows, the French Govern- 
ment was well aware that a British Fleet was stand- 
ing off Diego-Suarez ready for attack, and if the port— 
at that time practically undefended—fell into the hands 
of the British they would have had entire command of 
Madagascar. Summing up his criticisms, Admiral de 
Cuverville urges that it is necessary to make a new 
classification of the fleet, and separate the vessels which 


entirely fulfil the conditions of attack and defence from | 


those that do not possess the same fighting value, these 
latter being relegated to the second line. If this were 
done, France would find her first line considerably 
diminished. The Superior Council of the Marine has 
estimated that the country needs twenty-four first-line-of 
battle ships, but our neighbours are far from possessing 
this number. The Admiral has a poor opinion of the 
swift cruisers as constructed in France. He says that 
they are only suitable for fleeing before the enemy, and 
he argues that France does not requires this type of 
vessel. Her genius is one of attack and not of defence. 

The Minister of the Marine, whose sympathies are 
entirely with the advocates of a homogeneous and power- 


iul fleet, claims that he has been closely following the | 


lines laid down by Admiral de Cuverville, as is proved by 
the fact that all the six battleships being constructed 
under the existing programme are of identically the same 
type. At the time he became Minister there were six 


submarines or submersibles either afloat or on the stocks, | 0 c 
| deprive the workman of his premium on the lot. That | quently to themselves, they would have little desire to go 


and since then thirty-one have been put under construc- 
tion, while during 1902 thirteen others are to be started 
upon. 
Diego-Suarez, for which purpose a sum of 18,000,000f. 
has already been spent, and arrangements are now being 
carried out to make the port a base for operations in the 
eastern seas. Another question which is occupying his 
attention is the difficulty of getting a sufficient number of 
officers for the vessels being put into service. He hopes 
to co something towards solving this problem by placing 
the torpedo boats in charge of officers of an inferior grade 
instead of in the command of lieutenants as formerly. 
Another matter that came up for discussion was the 
utilisation of the river Trieux at Brest as a refuge, and 
the creation of a torpedo station in the event of Brest 
being blocked by a British fleet. Being satisfied that 


these defences were being attended to, the Senate ap- | 


proved of the distribution of contracts for the three 
battleships and two armoured cruisers which remain to 
complete the programme. 








THE PREMIUM SYSTEM. 
No. VI. 

In the present article we propose discussing a few other 
points which present themselves as soon as it comes to 
the practical application of the premium system. We 
have in our last article dealt with the question of a 
clerical department, and shown that in actual practice it | 
is quite a small affair, by no means so alarming as it | 
appears when the plan is considered only on paper. 
There are two other “ departments ” of greater or less 
importance—the rate fixing department and the inspec- | 
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managers; it may, however, be overlooked, or at any 
rate neglected, by those who have no piecework, and 
these are they who are the most likely to adopt premium 
payment. Let us say, then, as strongly as we can, that 
some system of inspection is an absolute necessity. This 
does not necessarily involve a separate department. In 
many works it is done, and done efficiently by the fore- 
men. But there can be little question that the extra 
outlay on a thoroughly trustworthy and smart man is more 
than recovered by the time saved in the process of manu- 
facture. There is an idea that modern accurate methods 
of machining obviate the ‘necessity of careful inspection. 
There could be no greater mistake. A manager may 
soon expect to find himself undeceived if he trusts too 
implicitly in the fixed tools of his automatics, in his 
reamers, or his jigs. Only recently a case came to our 





loses nothing by the Rowan system if he allows a good 
deal too much time, indeed, he gains; whilst a great 
excess of time by the Halsey system is disastrous. It 
has led in more than one case to cutting, the very thing 
which is to be most deprecated. On the other hand, 
Mr. Rowan is able to see his time reduced by very 
remarkable amounts; he is even able to provide a new 
machine without altering the time and without the 
slightest anxiety that the rate may get too high. This 
train of argument would lead us over old ground again, 
and we leave it, trusting the diagram will make it abun- 
dantly clear that if the Rowan system is employed an 
outrageously bad rate fixing department can do no 
material harm, and may-—we say it cautiously—be an 
angel in disguise. 

In conclusion of the present article, we turn to 


He is fully alive to the importance of fortifying | 





another point which is overlooked at first and ulti- 
mately leads to trouble. After a time, under the 
premium plan, workmen become so expert that their 
weekly wages becomes more than that of the foreman in 
charge of them; of course, that is a wrong state of affairs. 
There are several obvious ways of getting over it, but 
the best we have come across is that adopted by 
Mavor and Coulson. They put their foremen and charge- 
men also on premium. Suppose a chargeman has ten 
men to look after, the average time saved by these ten 
men is taken out, and the chargeman’s premium is calcu- 
lated upon that. The same plan applies to foremen. 
This strikes us as being an altogether excellent arrange- 


notice where an expensive jig was used for drilling the holes 
| for the cylinder studs in the pedestal castings of a high- 
speed engine. The holes did not tally with those in the 
| cylinder flanges, and on examination it was found that the 
| jig had been purposely or accidentally allowed to shift 
during drilling. Let us say quite positively that it is impos- 
sible to devise any method of machining into which the 
human element cannot introduce error, and therefore pro- 
per inspection must be rigorously insisted upon. We do 
| not say this with regard to premium paymentalone. What- 
| ever system of payment is in use, careful inspection after 
| every stage of progress will be found an incalculable 
| boon. We take it for granted, therefore, that no one will 5 
| produce the necessity of inspection as evidence against | ment; it encourages the foremen not only to keep their 
| the premium system. |/men well at work and their machines in order, but 
The question then arises, What is to be done if work | to devise new ways and methods of doing the work so as 
| does not pass the inspection? Some managers say—pay | to save time. It is needless to point out that here again 
|no premium. This seems, in many cases, unnecessarily | the Rowan plan has the advantage. If the foremen were 
severe. Take the case of a job of 100 similar parts, of | 2ware that improvement in systems meant ultimately 
which one is defective. It is undoubtedly hard to | ® reduction in the time allowed to their men, and conse- 





course is adopted by some. It appears to us to be fairer | beyond a certain point. 
to offer the workman the chance of putting the spoilt | 
piece right, or making a new one to replace it within the | 
given time. Take, for example,the case of a workman | : 

given 100 hours to do 100 parts and finishing them in; WILLIAM SYMINGTON AS A PIONEER 
90 hours, but that two fail to pass inspection. He has STEAM NAVIGATION. 


10 hours to his credit. Let him set up his machine | 
afresh and make two new parts; suppose thistakesthree | Ir is extremely difficult at this date to assign the relative 








IN 


_ hours, he is left with seven hours on which to receive | amount of credit to the various pioneers in the introduction 


premium. Asa rule the re-setting of the work absorbs | of steam navigation. But in looking back one landmark is 
so much time that he saves little or no premium, so that | undisputed, and rises clearly out from the mists of the past, 
his loss is sufficient to make him careful. This seems to | #24 that is the successful experiment with the Charlotte 
us a wise plan. If a man was aware that he would lose | Dundas in the Forth and Clyde Canal carried out by = — 

<0 eee ee a . | Symington exactly a hundred years ago, under Lord Dundas, 
a OO eS eee ee — then Governor of the Canal. That we cannot now estimate 


eeu : ith th ind I | the relative amount of credit due to the various pioneers is 
naturally make no effort with the remainder. On the | no reason why we should not give William Symington credit 
other hand, spurred by the knowledge that he had to 


» a . | for what he claimed to do, and nndoubtedly did. Just as 
make one more to replace the spoilt part within the given | success seemed within his grasp, however, it eluded him, and 
time, he would use every exertion to accomplish the | 


| his name was added to the list of unfortunate inventors who 

work as rapidly as possible. | never earned the full fruit of their labours. The names of 
The other dreaded accompaniment of the premium | Patrick Miller, the retired banker, of Dalswinton, Dumtfries- 
system is the rate-fixing department. We do not wish to | Shire, who spent some £30,000 in experiments in steamboats, 
under-estimate the value of a proper rate-fixing staff, but if | and in other experiments ; James Taylor, tutor in his family, 


TELE a : «4 who in all probability suggested the use of the steam engine ; 
eater es. hie —_ ggg lg 2 radi poche and then Fulton and Bell all acted their part. The two last 


ae ; . - i benefited by Symington’s experiments. Some letters and 
the fixing of the time may result in a very serious rise | gocuments which have come to light in the archives of the 
in the rates. Under the Rowan system, on the other 


son of Mr. Robert Wight, Symington’s Edinburgh friend 
hand, an infinitely great error can never quite double the | and adviser, help to make out a strong case in his favour ; 
workman’s rate. We have already explained this very yet so strongly had James Taylor’s claims as the inventor 
fully, but as it is of the whole essence of the matter we | of steam navigation been pushed, that his widow enjoyed a 
make no apology for presenting it again in another form. | pension in her latter days in Edinburgh, while Symington 
In the accompanying diagram the Rowan and Halsey and his family received nothing at all, save £100 on one occa- 
systems are contrasted. The two straight lines are Sion anda final £50 at a later date. f 
; William Symington, who was born at Leadhills, Lanark- 
shire, in 1763, was an inventor from the time we first hear 
of him up till the end, and the illustrations we are enabled 
to give of rear paddles for the Forth steamers will show the 
alertness of his mind, and also the fact that he did not fully 
comprehend the merit of what had been already done. The 
drawings accompanied a memorandum drawn up for the 
trustees of the Forth Ferry, but the invention does not seem 
to have got beyond the experimental stage. The experi- 
| ments of Patrick Miller, of Dalswinton, with his twin-hulled 
pleasure boat, into which he had fitted an engine with a 4in. 
| eylinder, made by a brass founder named Watt, in Edin- 
| burgh, were so far successful, but the crude nature of the 
| machine may be judged from ‘‘its bones ’’ in South Kensing- 
|ton Museum. The experiments with a larger set of engines 
in Miller’s pleasure boat on the Forth and Clyde Canal in 
| 1789 were even more successful, as a speed of seven miles an 
hour was obtained. The Charlotte Dundas, of 1802, was 
constructed on the same principles as the modern steamboat, 
and was entirely successful; so that to Symington belongs 
the credit of fashioning the first steamboat fitted for practical 
use. The previous working models of Jonathan Hulls and that 
| made first for Patrick Miller, on Dalswinton Loch, were more 
experimental curiosities than vessels for practical use. ‘‘In 
his successful patent of 1801 Symington employed a piston- 
rod guided by rollers in a straight path, connec by a 
connecting-rod to a crank attached directly to the paddle- 
| wheel shaft, which has ever since been in use.’’ The 
directors of the Forth and Clyde Canal were afraid, however, 
that the wash of a steamer would destroy the canal banks; the 
death of the Duke of Bridgwater, who promised to be a patron, 
| destroyed all hope in that direction, so that afterwards we find 
the inventor employed with the Callander Coal Company, 
Falkirk, striving unavailingly to protect his patent of 1801 
from infringement by Bell on the Clyde after 1812, and also 
striving to secure some recognition from Government for 
what hehad done. His struggles ended in London in 1831, 
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tion department. Let us consider the latter first. We | Halsey system. One shows the rise in rate if the work- 


shal] not be far wrong if we say that any works which | man receives 50 per cent. of the saving, the other if he | 


is sufficiently advanced in its ideas to have the adoption | receives 30 per cent. It will be observed that at first 
of anew system of paying wages under consideration will | Rowan’s curved linerises above Halsey’s, but that atathird 
have already organised an inspection staff. If there are | of the whole range in one case and at half in the other it 
any that have not, then not the least benefit that they derive | falls rapidly below it. What does thisimply ? In the 
from the premium system will be due to the inspection, | first place, it shows that if the time can be accurately 
which is of paramount importance. It is very obvious | settled there is an advantage up to a certain point 
that, if men are encouraged to work at ahigh speed, a|in the Halsey system. That is to say, the 


rigid check must be kept on the accuracy and finish of | workman's rate rises more slowly. Pass this point, how- 


the work. The desire to do a large amount within a | ever, and the advantage on Rowan’s side very rapidly in- 
certain limit of time naturally conduces to “skimp- | creases, his cost curve falling to nothing when the other is 


| and he was buried in St. Botolph’s, Aldgate. 

The cylinder and other castings for Symington’s Dalswin- 
ton engine were made in 1788 by George Watt, a founder, at 
the back of Shakespeare-square, Edinburgh. This was sent 
by Miller’s eldest son in 1828, packed in a deal box, to Coutts 
and Co., the well-known bankers, by whom it was kept till 
1837, and then removed to the peed, Lon of Messrs. Tilbury, 
High-street, Marylebone. Next, the machine was sent to 


| Kenneth Mackenzie, Queen’s-street, Edinburgh, by whom it 


was sold to Mr. William Kirkwood, who threw it on one side, 
intending to melt it. At Kirkwood’s death the firm sold it, 
and it was transferred to the Great Seal Patent-office in 1853. 
Mounted in a frame by J. Penn and Sons, it was removed 





:. ” 
ing. 


That is the tritest observation to piecework | at 50 or 80. Now, we venture to say that the master 


to Kensington Museum in 1857, 
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Mr. John Wight, of Messrs. Wight and Wight, chartered “Mr, Washington,’’ then President of the United States, and 
accountants, Glasgow, son of Mr. Robert Wight, friend and | Benjamin Franklin, accounted for Fulton’s successful 


329 


recompense as would secure his comforts in his old age.’’ 
All that was granted, however, seems to have been £100, and 


adviser of Symington, saysthat up tothe time that he—Syming- | experiments. then £50. Symington wrote to Wight from Falkirk, Novem- 
ton—and his father used to meet and correspond—about 1813 Mr. Robert Ferguson, of Raith, Fifeshire, wrote under date | ber 22nd, 1825, that the petition was already made out, and 
and 1814—he had not conceived the possibility of the applica- ’ September 11th, 1825, to Mr. R. Wight,'regarding the petition | that ‘I mean it to be presented either by General Ferguson, 











FAC-SIMILES OF SYMINGTON’S SKETCHES—VESSELS Nos. 1 and 2 


tion of steam to the navigation of the ocean. Like many an; which was being presented to Government on behalf of | or his friend David Gilbert, Esq., who is a strong ministerial 
inventor, he had “ built greater than he knew.”’ His ideas | Symington:—‘‘ I showed your letter to my brother with | member, or Mr. Hume, and seconded by Mr. Brougham. 
of propulsion were confined to rivers and canals at first, but | respect to the £100 per annum; he fears, from what you | I have received all my drawings from Orkney in good con- 
before he died the gigantic nature of the power to which he | seem to think, Mr. Symington’s impression is that there is a | dition, which had been found among the papers of the late 


had helped to give birth had dawned upon_him. mistake. He fully explained to Mr. Symington that the | Malcolm Laing, Esq., and brought to Edinburgh by Mr. 


In a letter from Mr. Robert 
Wight, Symington’s business 
agent, dated from Dundas- 
street, Edinburgh, December 
24th, 1814, to Mr. William 
Berry, the writer asks that 
the memorial which had been 
drawn up in connection with 
Symington’s new method of 
peers for the ferry-boat 
etween Leith and Kinghorn 
should be placed before the 
first meeting of trustees. Ac- 
cording to Mr. Wight, it was 
an invention that seemed likely 
to be beneficial to the com- 
munity in general, and that 
ought to reward the inventor. 
By the courtesy of Mr. John 
Wight, Glasgow, son of Mr. 
R. Wight, we are enabled to 
reproduce four of Symington’s 
original drawings of this in- 
vention, in which the oars, 
worked by a steam engine, 
would propel the boat from 
behind. It is also pointed out 
in his memorial that Syming 
ton had changed the engine 
to a diagonal position, coupled 
the piston-rod to it by means 
of a crank, and “ reproduced 
a rotary motion without the 
intervention of a lever or beam, 
or the other apparatus con- 
nected therewith.’’ He com- 
plains that, although he took 
out a patent at the request of 
Lord Dundas, at a cost of £500, 
it was not comprehensive 
enough, and so ‘‘a set of 
tradesmen in Glasgow have 
copied his boat, and, by making 
a little variation in the steam 
engine, are at this moment 
drawing amongst them up- 
wards of £10,000 a year of clear 
profits, by plying between Glas- 
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Maconachie, Sheriff Depute of 
Orkney, and delivered to me 
here by Mr. James Blackie, 
manager of Calton Foundry.’’ 
Six years later Symington was 
beyond the reach of pensions 
or petitions. | Symington’s 
son-in-law, Dr. Robert Bowie, 
writing from 74, Bishopsgate 
Within, March 9th, 1833, to 
Mr. Robert Wight, Edinburgh, 
mentions that he had already 
communicated with him re- 
garding a pamphlet establish- 
ing Symington’s claims. Mr. 
Wight might have been better 
able to write this pamphlet, 
but, as he had been silent, it 
fell to Dr. Bowie to do it. 
‘Having read,’’ he further 
wrote, ‘‘a most unwarrantable 
attack on Mr. Symington in 
Chambers’ Weekly Journal, 
bearing date 9th inst., but 
published yesterday, I beg leave 
to direct your attention to it, 
knowing your ability to expose 
and contradict the malicious, 
artful, and fabricated imputa- 
tions therein attempted.’’ The 
whirligig of time brings its 
revenges. Inthe March issue 
of Chambers’ Journal for this 
year there is an article doing 
full justice to Symington’s 
claims; in the issue of 1833 
James Taylor had received all 
the honour and credit. Dr. 
Bowie closed the above letter 
by saying that ‘‘ Mrs. Syming- 
ton, who still remains a mem- 
ber of my family, begs to pre- 
sent her best respects, and 
to assure you she is truly 
sensible of your former valv- 
able attentions.”’ 


There is a monument, with 
inscription to Symington, at 


gow and Greenock, while the memorialist has not wherewithal , £100 was not a pension, but a gift; that he (my brother) ; his native Leadhills, Lanarkshire, and a bust by Stevenson 
to supply his large family with the necessaries of life.’’ | hoped to get it again next year; but that the year after, | (1890) in the Edinburgh Museum of Science and Art. In both 
Symington was mistaken in that Henry Bell ever became 1827, nothing could be allowed—in 1828 he hoped he would | of these memorials the inscriptions claim that he was the 
arich man; neither was it true that the description of the | again receive it. But I would fain hope his memorial would | ‘‘ inventor of steam navigation.’’ A portrait of the engineer 
paddles which Patrick Miller, of Dalswinton, forwarded to | make that impression as to induce Parliament to grant such | was executed during his lifetime by the late D. O. Hill. 
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RUSSO’S NAVIPENDULUM 


ings, was handed in by Mr. Yarrow. We print it below, 
One of the principal speakers was Mr. Fred Edwards, 

| who referred at some length to experiences with a certain 
condenser. He pointed out that the paper did not state 
whether the corrosion originated from the inside or outside 
of the tubes, though the suggestion of nickelling the inside 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


In our last issue we printed Mr. Scott Younger’s paper 
on “ Propeller Shaft Bearings.” This paper was read on 


Thursday evening, and it, as well as the others read, were | 


but poorly discussed ; in fact, we find little or nothing 

worth reporting. On Friday morning Mr. Laird Clowes, 

as already told in our last issue, tempted several admirals, | 
not to mention lesser lights, to divide his scalp amongst 

them. In the afternoon two papers were taken. One ‘by 

Mr. Stromeyer, on “ Distortion in Boilers due to Overheat- 

ing,” we commence to print on another page. Ifthe paper 

had been presented anywhere else it would almost cer- 
tainly have led to a lively debate. As it was, only a 
slight discussion took place. It is possible that other 
members felt about it as Mr. MacFarlane Gray, that it | 
was not the kind of paper which could be discussed off- 
hand, but was rather one which would be looked back to | | 
later on as marking distinct progress in the theory of | 
boiler failures. The discussion was opened by Mr. 
Thornycroft, who demonstrated, by sketches on the board, 
a theory which he thought might account for the defor- 
mation in boilers by simple heating and cooling, and | 
without the hammer action to which Mr. Stromeyer | 
had referred. He showed that in a circular flue the | 

flanks, being nearer to the fire than the crown, would get | 
hotter, and that the deformation so caused would set up | 
the metal of the plates locally near the fire-bars on each | 
side. He thought that, by supposing such an action to | 
be repeated, permanent alteration of the shape of the | 
flue would take place. 

Mr. Yarrow said that he had never come across any 
case of water-hammer action in boilers, and asked if the E 
boiler referred to specifically by the author had tubes | 
nearly horizontal or nearly vertical. Mr. Stromeyer | 
answered that the boiler was a Babcock and Wilcox. Mr. 
Yarrow, continuing, said that he did not think such an 
effect was to be noticed in boilers with nearly vertical | 
tubes, and Mr. Thornycroft concurred with him. Refer- 
ring to the author's remark that a bubble “ would have to 





| discussion was not brilliant. An interesting table, which 


led him to suppose it was from the inside. Some years ayo 
the engineer of one of the steamers he had charge of asked 
for a new set of tubes, as those in use were constantly 
giving out through corrosion. Mr. Edwards had defective 
pieces of the tubes sent to Mr. Wilson, the chemist. The 
latter found a piece of oxide of iron lying in the bottom 
of each of the cavities, and pointed out that the brass 
first corroded the iron, and then the action is reversed, 
and the oxide of iron corrodes the brass. Having got 
this clue, he found out the remedy. He noticed that all 
the holes were on the lower sides of the tubes, thus indi- 
cating that gravity had something to do with it. He 
attributed the fault to the design of the condenser. The 
water entered at the top end, and only went twice 
through the tubes. It was drawn through, and, owing to 
the circulating inlet valve being partly closed, only the 
| lower tubes in each box were filled; in consequence of 
| which the builders put a weir at the discharge end of 
|each box of tubes, thereby raising the water level until 
| all the tubes were full. The water, upon entering the 
| top of the cast iron end of the condenser, had struck ani 
knocked off some of the oxide of iron, some of which 
entered the top tubes, and, owing to the high speed of 
the water, was not able to come to rest. Other particles 
of it entered the lower tubes, and, owing to the low 
speed of water, immediately settled on the bottom or 
on the lower side of the tubes, and remained there unti! 
the corrosion set up by it had gone right through the 
tubes. The weirs were then taken out, more divisions 
inserted, and the water made to pass through the tubes 
four times instead of twice, making the circulation or 
speed more uniform, and entirely stopping the trouble. 

In the evening a long paper, notable for a great array 
of illustration, was reac by Mr. W. A. Fairburn. It is 
entitled “The Methods of Handling Material over Ship- 
building Berths in American Shipyards.” As a compen- 
dium of information on this subject it is very valuable. 
Two other papers, both of a mathematical description, 
one by Professor Dalby dealing with balancing of engines, 
and the other by Mr. Macfarlane Gray—a note on 
Simpson’s Rule—were read and briefly considered. The 
meeting then terminated. 

Since our last issue we have received photographs of 
| the interesting machine exhibited by Capt. Russo. Onc 
of these we reproduce, as it will help our readers to under- 
stand more fully how the principle of the apparatus 
| explained in our issue of last week is applied in practice. 
| The machine was described very fully, and illustrated by 
| | drawi ings in our issue of April 6th, 1900. 








Experiments with condenser tubes and boiler tubes by Yarrow 
| and Co.—The objects of these experiments were:—(1) To try the 
| effect of tinning and nickel plating on brass condenser tubes. 

| (2) To try the action of fresh and salt water on condenser tubes 
under various conditions of temperature, pressure, or gas in 
| solution, The specimens were all of the same size, and were ex- 

| perimented upon at the same time. All the specimens were weighed 
| every ten days, with the exception of the sealed specimens, which 

were weighed after 275 days. In the case of the sealed specimens 
| the hydrogen or air was only present in a small quantity between 
the stopper and the surface of the water ; the object aimed at wax 
to seal the specimens in the boiling water with as little air as 
| Possible. In one of the nickel-plated specimens the nickel plating 
at one end was defective, and this tube pitted badly at this end. 
| With the exception of this nickel-plated specimen the corrosion 
| was more or less uniform over the surface, in some cases it made 
| the tube look striated longitudinally, 








Experiments with Condenser Tubes by Yarrow and Co. 
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Loss per 
a square inch 
— How tested. ten sol in 
rise 30ft. before its diameter is increased 30 per cent.,” | milli- 
he said he did not understand how that fact was reached.| ee 
If the bubble increased in size, as a bubble of air would, Sinatad = with holled'cea' tele cen 
only on account of the decreased head above it, well and hydrogen -06 
good. But here we were dealing with a bubble of steam | Sealed with boiled sea water and air., “14 
rising through hot water, and this water was givin Sea water open toair ... 1-54 
ss g . 8 § up Sea water with air bubbling through... 1-$2 


steam and increasing the size of the bubble all through | Ordinary || gon water at 100 deg. Fah. and oper 
its course. brass to air secs ae " 1-54 


After one or two other speakers had said a few words, | © — Sea water at 10 Ib, pres- | 
ube, 
This pres 





does the crown collapse when there is no grease there, tube. Sea — at 100 deg. Fah. and oper | 


|and suggested that it might be due to a chemical 


Mr. Stromeyer replied. ‘n answer to Mr. Edwards, he | sure. 27 
said that re-bulging at the same place was due to the original Plain water at 10 Ib. anton anemia oa 
straining of the material, but why bulging stops at a cer- | hegre constant. 19 
| Distilled water at 10 Ib. 

tain point is one of the many boiler. puzzles. He had | pressure BT 
called attention to the fact that a furnace will come down | ri Sealed with boiled sea water and air. Py 
quite slowly under the influence of grease, and he thought | oe | Sea water open to air. De 
that Mr. Thornycroft’s explanation might possibly be | oondenmer 1 50 Water with air bubbling through... “66 
found to be correct if gone into more carefully. In tities: | oe at 100 deg. Fah. and ai re 
answer to the remarks of another speaker, he called| __ | Sealed with boiled sea water ano 

attention to the fact that it is not only the part of the! Nickel hydrogen... ete far ea -O4 
furnace where failure takes place that is free from oo | Sea water open to air* +45 
grease, but the whole furnace crown. He asked why| .ondenser ss Sea water with air bubbling through. +36 








: : . | Seal “ ith boiled 

reaction such as he described in the paper. With regard Sealed w bee oiled sea water anc l 
to the hammer action, he thought that it would scarcely Sealed wi with boiled sea water and ait +30 
be noticeable on ships, owing to the noise of machinery in | Sea water open to air ‘ 4-40 
motion. He only mentioned it because he*had received | Sea water, Ley | through... .. = 
| trustworthy evidence as to the phenomenon occurring ; it ; | Sen water at ‘ah. open to air 8-20 

3 : “ ; 7 A ; All pieces || Sealed with boiled” town water anc! 
was oe of those things which required further investiga-| ‘fromthe || hydrogen... . : 19 
tion. A speaker suggested that it might be due to the same - | Town water open to air.. 3-46 

| Position i in which the feed inlet was placed. Mr. Stromeyer | mild steel | Sealed i boiled distilled water anc | 
| diseussed Mr. Yarrow’s theory, which he believed had just tube. hydroger . 0-14 
| been propounded by Tyndal in his essay on geysers, and eo at 10 Ib. pres-) | 9.43 
remarked that it did not account for the very rapid es This pres- | : 

. . ‘ Town water at 10 Ib. 

increase in the size of the bubble. pressure nape tv 2 “ae 1-47 

: . . 20ns ys 

At the conclusion of the discussion a large number of Distilled water at 10 Ib, J COpSANT | 
pressure aaa 2-14 


the members left the room, and Prof. Cohen’s paper on 
the “Corrosion of Condenser Tubes and Sea-water Con- | —— - 


ductors,” which we shall reprint, was read. Again the The general seniiitiens of these tests were the same as ‘her con- 
denser tubes, 





is to be added as an appendix to the paper in the proceed. | This one had pits due to defective nickel plating. 
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DOCKYARD NOTES. 


FRoM a contemporary we glean that a German squadron is 
due at Spithead shortly. This squadron is to include the 
Wittelsbach and Wettin. As the completion of the former is 
due in June next, and that of the Wettin in June, 1903, or 
thereabouts, the daily Press may be congratulated on taking 
time by the forelock with a vengeance ! 





Tux Leviathan, Messrs. Brown’s contribution tothe Drake 
class, proceeded to Portsmouth under ‘easy steam.’’ Easy 
steam worked out to an average speed of 19 knots. 





InsrEAD of twelve 12-pounders, the Vittorio Emanuele is to 
carry twelve 4in. guns. These are full large for torpedo boat 
work, but, on the other hand, there is no question but that 
they will be a more valuable aid in ordinary combat than 
12-pounders. 





On Bank Holiday all the hired men in Portsmouth Dock- 
yard were discharged. On Tuesday they were all re-engaged 
in accordance with custom. It seems very appropriate that 
Tuesday was the Ist of April. We wonder how many yards 
of correspondence this particular piece of red tape necessitated. 





Tue Channel fleet is due home on May 6th. 





Tut hospital ship Maine left Portsmouth on Monday for 
the Mediterranean, where she will be attached to the squadron. 





Tur Vengeance is to be passed into the Fleet Reserve at 
Portsmouth next Saturday, and will be commissioned for the 
Mediterranean fleet next week. 





Tue recent ‘‘ message from the Mediterranean’’ has 
certainly resulted in an increase of the fleet there. The 
trouble is that there is no sane strategical reason for having 
such a fleet at all, nor—seeing the present status of the 
French torpedo boat—any prospect of that fleet being 
effectively utilised in case of war. There is not a single 
sound strategical reason for it—all its object being equally 
to be served by a fleet outside Gibraltar—and every good 
admiral that we have had there has more or less hinted at 
this idea. Unfortunately, the gentlemen who interpret 
Mahan think otherwise, and so the fleet is kept there. But 
its continued existence gives point to the French saying that, 
‘‘ Nelson created the British Navy, and an attempt to imitate 
him without regard to changed conditions will eventually be 
its ruin.’’ Bearing in mind the fate of Mr. Laird Clowes 
when, some ten years ago, he advocated the abandonment of 
the Mediterranean, we feel, however, that he will be a bold 
man who dares to advocate it. It is said to be a pet. scheme 
of Lord Charles Beresford’s. If so, he says little about it. 
We should be curious to learn whether even our ‘only 
admiral’s '’ popularity would stand such a suggestion. 


Unper Admiral Fournier's regime, drastic changes have 
been effected in French naval training. For some years now 
torpedo boat attacks on warships have been common inthe 
French navy—we have quite recently begun to copy this 
seriously—but ordinary torpedo practice till lately has been 
on the fine old conventional lines first invented by pre- 
historic man when he put up a target tothrow stonesat. As 
pre-historie man probably contemplated attack upon prey at 
rest, his action was logical, but the survival of the practice 
right on to the present day all over the world argues rather 
for the conservatism of the race than its logical propensities. 
Only in the k ‘ very few vears have moving targets been even 
thought of, the old idea of a stationary target to represent an 
enemy who never will be stationary having been omnipotent. 
To this day practically all our torpedo instruction is done on 
a stationary target. The new French regulations have 
abolished this sort of thing, and now practice takes place at 
varying ranges by day and by night at a battleship steaming 
full speed. In fine, war conditions are simulated. is 
new practice has recently been inagurated at Brest, the battle- 
ship Courbet being put to steam up and down as a target. 








MACHINE TOOLS FOR LOCOMOTIVE WORKS. 





WE illustrate on page 332 a couple of machine tools made 
by Hulse and Co., Limited, especially for locomotive work. 
The wes engraving illustrates a remarkable machine that has 
been designed and patented by Mr. C. M. Davies, M.I.M.E., 
and recently constructed for Dubs and Co., of the Glasgow 
Locomotive Works. It has two horizontal slide beds, placed 
respectively on opposite sides of a pit, with vertical standards 
carrying the self-contained countershafting attached to the 
ends of each. In the beds are racks, by means of which the 
several drilling headstocks may be traversed by hand or 
power in either direction, for quickly adjusting the drills in 
lines parallel with the axis of the boiler. Fitted to the beds are 
sliding saddles with circular vee slides on their upper surfaces, 
affording radial adjustments to the drill spindles in horizontal 
lines. Segmental arms surmount the saddle, and are fitted 
With spindle slides, adjustable radially thereon by curved 
racks. The spindles are thus made to point always to the axis 
of the boiler when drilling the horizontal and circular seams 
of the barrel; but there is yet another adjustment  proyided 
for each spindle, namely, a vertical radial adjustment, 
cnabling it to drill holes in various planes parallel to each 
other, as in rectangular fire-boxes, or at angles with each 
other, as in curved fire-boxes. Rotary motion is transmitted 
from the countershaft to the drill spindles by means of end- 
less leather bands and bevel gearing, tension apparatus being 
fitted to each drilling headstock for always keeping the band 
tight, and friction clutches for applying and suspending the 
rotation of each spindle independently. An independent 
self-acting feed motion by screw and differential gear is pro- 
vided for each spindle, and a quick hand traverse in and out. 
The machine illustrated “has six drill spindles, but this 
number may be varied according to requirements. 

The lower engraving represents a frame plate slotting ma- 
chine with four heads, for operating on frame plates 40ft. long, 
and bundles of 18in. deep.” It admits 5ft. between the uprights, 
and the bed is about 44ft. long, with planed tee grooves. It is | 
provided with sliding surfaces and inverted vees for carrying the 
slotting heads or frames, which are traversable by hand or 
automatically along the bed: by means of- twin fixed screws | 
and revolving nuts. The four slotting slides are cach fitted 
with self-acting and hand traversé"along the cross slide, and 
cach carries a vertical slotting ram, which has an effective | 
maximum stroke of 18in., and quick return motion is 


| obtained from a steel slotted lever driven by disc and adjust- 
| able pin, with sliding block, and balanced by counterweight 
| acting direct on the ram itself, and therefore taking up the 

backlash in all the joints and connections. 


This action restores the buoyancy to the float A, which rises 
and causes the port F to be opened to atmosphere, and the 
| port E to close so that the supply of boiler steam is cut off. 


Angling | Meanwhile the roller K rolls to the inner end of the frame 


| mechanism, consisting of swing frame and change wheels for | H, thus lightening the load in the bucket and ensuring a 
| coupling the longitudinal and transverse feeds together, is | positive movement of the valve. As soon, of course, as the 


provided for diagonal cutting, 


as for the openings of horn- | steam pressure within the casing discharges itself to atmo- 


blocks, &c. The machine is driven by a side shaft running | sphere the condensed water again begins to enter the trap 


the full length of the bed, driving the three-speed cone | and the cycle of operations is continued. 


pulleys on each slotting head. 





RETURN STEAM TRAP. 


THE accompanying illustration represents a sectional view 
of a new form of return steam trap which has just been intro- 
duced. It is made under Shackleton and Flather’s patent by 
Royles, Limited, of Irlam, near Manchester. This trap 
claims to be ahead of all others in respect of simplicity of 
mechanism and reliability of action. The apparatus may be 

| described as foliows :—Figs. 1 and 2 are two views of the trap. 
A is a circular copper vessel or float, contained in a circular 
cast iron case B, It is provided with a centrally placed 
vertical spindle C, which acts as a guide rod, sliding 
in bearings top and bottom. The top of the rod is prolonged 
and serves two purposes. It has fitted to it an equilibrium 





Fig. 1—RETURN STEAM TRAP 


|-valve which covers and uncovers the ports E and F in the 
valve box G. A further prolongation of the spindle takes it 

| through a stuffing-box, where it is connected through a link J 
with the tumbler action H, which is a device designed to give 

| a positive action to the valve D, so that it does not entirely 
depend upon the movements of the float to actuate it. It 
consists of a frame H, which is pivoted at I, and contains a 
roller K, which, though it can roll from end to end of the 
frame, cannot escape from it. The precise duty of this roller 
will be described in more detail later on.. L. is a syphon pipe 
dipping down into a recess in the bottom of the float A, and 
connected through the branch M to the check valve N, and 
thence direct to the boiler. On the other side of the case 
there is a further check valve O, through which the condensed 
water enters the trap. 

It is essential for the proper action of this trap that it 
should be fixed not less than 4ft. above the level of the 
surface of the water in the boiler. The connection from the 
valve N to fhe boiler must enter the latter at some place 
below the water level. There is also a steam connection from 














¥ 
] ‘A i‘ ee 2 
: LS a 
ie. < 
- Sse” 
ie} -< 
Gc | 
= : 
N M L i 
5 aco ea od 
c AL = 
a . E ° 
B : ed B 

















Fig. 2—SECTION OF STEAM TRAP? 


the boiler to the port E of the valve D. It is important that 
this pipe should be connected direct to the boiler, as full 
boiler pressure must be in this pipe. The action of the trap 
is as follows :—The condensed water enters through O and 
gradually fills B to such a height that it overflows into the 
float A and causes it to descend, carrying the spindle C with 
it. This opens the port E, allowing steam to enter the trap 
from the boiler. The downward motion makes the roller K 


1 This trap may 

either be used in connection with a general hotwell or 
| cistern, or it may be joined direct to the drip, if there is but 
| one, or toa general receiver into which the various drips—if 
| there are more than one—are led. It will be observed that 
| no reliance is put in this trap upon differences of tempera- 
| ture, and there appears to be no reason why it should not 
| work most successfully. 








NEW SHIPS FOR THE NAVY. 


THE allocation of the new naval work given out at this 
time has now been authoritatively intimated, and much 
gratification is felt in Glasgow and on Clydeside generally at 
the unusually large share of the programme the Admiralty 
has entrusted to Clyde firms. This consists of one battleship 
and four first-class cruisers. The Fairfield Company is to 
build one of the two huge King Edward VII. battleships 
which private firms have been asked to undertake, the second 
vessel going to Vickers, Sons and Maxim, Barrow. William 
Beardmore and Co., Govan; the London and Glasgow 
Company, Govan; John Brown and Co., Clydebank ; 
and Scott and Co., Greenock, have each received an order 
for a first-class cruiser of the County class. A fifth 
first-class cruiser is to be built at Elswick and engined 
| by Hawthorn, Leslie and Co. The two third-class 
| cruisers it is believed are to be built by Laird Brothers, of 
| Birkenhead. 
| The several Clyde yards are well situated as regards 
| undertaking the work allotted to them and to turn it out 
| with expedition. At the present time the Fairfield Company 
| is engaged upon the first-class cruisers Donegal and Bedford, 
the former on the stocks, the latter afloat, and the London 
and Glasgow Company, upon the Monmouth and Cumber- 
land, the former afloat and the latter still on the stocks. 
These vessels are each 440ft. in length, 66ft. in moulded 
breadth, with a draught of 24ft. 6in., a displacement of 
9800 tons, and an indicated horse-pewer of 22,000. The new 
| vessels placed, however, will be about 400 tons larger than 
those mentioned, the increased displacement being obtainable 
by an addition to the length of 10ft. and to the breadth of 
lft. These contracts ensure busy times at the various 
centres concerned for over two years. Fairfield for the first 
time undertakes the construction of a heavy battleship, but 
there need be no uncertainty as to the thoroughness and 
expedition with which the work will be accomplished. The 
class to which the battleship belongs is that of the very 
largest warships afloat, the name-vessel Edward VII. being 
under weigh in Devonport Dockyard. The displacement is 
16,530 tons, the length being 425ft.; breadth, 78it. ; 
draught, 26ft. 9in. The indicated horse-power is to be 
18,000, and the speed 184 knots. Both John Brown and 
Company, Limited, Clydebank, and William Beardmore and 
Company, Limited, Govan, have comparatively little work 
on hand, and the new work in that respect comes oppor- 
tunely. Scott and Co., Greenock, have previously engined 
several Government warships, but this is the first-occasion 
on which they have been entrusted with the building as well 
as the engining of a first-class armoured cruiser. This firm 
has on hand, exclusive of the cruiser, new work aggregating 
about 28,000 tons, besides nearly a dozen sets of engines, 
some of very large size. 

The armour on account of these ships will reach some- 
where about 13,000 tons, but the work has now to be divided 
| between five firms instead of three, as formerly. The work is 
| placed at a time when it is much needed, and although 
/it is not sufficient to ensure fuil employment for any 
|length of time, it is welcome as an instalment of what 
| it is hoped may speedily follow. Each of the Sheffield 
establishments can now produce 10,000 tons per annum, 

therefore the whole of the armour required for the eight 

ships which have been ordered could be done by any of the 

Sheffield firms in fifteen months. Of the smaller vessels 
| Messrs. Palmer and Co., of Jarrow, have received orders for 
| three destroyers ; Hawthorn, Leslie and Co., of Newcastle, 
orders for two destroyers, one to be fitted with Parson 
| turbines. 

















NAVAL ENGINEER APPoINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: J. Gardner, 
to the Pembroke for the Dreadnought ; W. Coleman, to the Ven- 
geance ; H. 8. Rashbrook, to the Pembroke for the Amphitrite, 
and to the Amphitrite on commissioning ; W. +}. Featherstone, tv 
| the Andromeda ; T. C. E. Hughes, to the Aboukir ; T. Whebby, 
| lent to Empress of India for the Thames ; W. Milton, to the Duke 
| of Wellington for the Swiftsure; W. J. Bevan, to the Vivid for 
| the Blake. Staff engineers: W. 'T. Hocken, to the Vivid for the 
Bellerophon, for supervision and instruction of second-class stokers ; 
| W. J. Graham, to the Magdala for the Abyssinia ; C. McK. Norris, 

to the Severn ; R. W. Green, to the Duke of Wellington for the 

Ariadne. Chief engineers: A. E. Cox, to the Sutlej ; L. Wall, tv 
| the Glory, for duties at Wei-hai-Wei; J.'T. Willoughby, to the 
| Vivid for the Euryalus ; 5. J. Drake, to the Tyne, for charge of tna- 
| chinery and service with destroyers; J. G. Liversidge, to the 
Hibernia, as first assistant to chief engineer at Malta Dockyard ; 
H. R. Teed, to the Naiad ; W. G. Glanville. Engineers: J. D. 
Wilson, to the Vengeance ; H. L. Giles, to the Duke of Wellington 
for the Vengeance, and to the Vengeance on commissioning ; J. T. 
C. Butland, to the Sutlej; F. G. Dawson, to the Sphinx, addi- 
tional, and on commissioning ; W. J. Steil, to the Cambridge for 
the Shark ; J. W. Milner and G. F. Thompson, to the Aboukir ; 
F. J. Page, to the Duke of Wellington for the Sylvia ; H. W. Irish, 
to the Hussar ; H. W. Kitching, to the Duke of Wellington for the 
Star ; H. R. Batchelor, to the Victorious for the Locust; W. H. 
Glasspole, to the Pembroke for the Salmon ; E. 0. Hefford, to the 
Hibernia, as assistant to chief engineer at Malta Dockyard for 
gun mounting; E. G. Pallot, lent to Empress of India for the 
Thames; E. D. Sydenham, to: the President, as assistant to 





tend to assume the position shéwn by the dotted lines, and | 
it is this which gives the positive action to the valve and | 
closes the port F, which previously had been freely open to 
the atmosphere. When the steam enters the case B there is 
obviously an equilibrium of pressure between it and the 
boiler, and there is hence no reason-why icetidensed water | 
should not flow by gravity into the boiler, which, in fact, it | 
does through the syphon pipe LL and the check valve N. 


! 





inspector of coals in South Wales ; J. Sands. Assistant engineers : 
P. C. A. Hillier and A. J. C. Moore, to the Sutlej ; W. H. Micheil 
and W. G. Colquhoun, to the Pembroke for the Sutlej, and to the 
Sutlej on commissioning ; 8. R. Lewis and H. C. Pocock, to the 
Duke of Wellington for the Vengeance, and: to:the’ Vengeance on 
commissioning ; P. F. Grifiths—temporary—to the Revenge ; W. 
E. Longland, to the Aboukir ; W. R, Fendick and J. M. Walker, 
to the Duke of Wellington and to the Aboukir: W. G, G. P. 
Lumsden, to the Prometheus, 
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MACHINES FOR LOCOMOTIVE WORKS 
HULSE AND CO., LIMITED, MANCHESTER, ENGINEERS 


(For description see page 331) 
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MOTOR BICYCLE 





THE MOTOR TRACTION COMPANY, LIMITED, WALNUT TREE WALK, KENNINGTON, BUILDERS 
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Fig. 1—SIDE ELEVATION 










































































“Tur ENGINEER” 


Figs. 2 and 3 


HOLDEN’S MOTOR BICYCLE. 





Wr are enabled to present herewith some illustrations of 
the ingenious motor bicycle invented by Colonel Holden, to 


which we referred in an article on the Crystal Palace Motor | 


Car Show, which appeared in our issue of February 21st last, 
page 185. Of the drawings, Fig. 1 represents a side eleva- 
tion of the machine; Figs. 2 and 3, sectional elevation and 
plan of the motor; Figs. 4 and 5, a vertical section of the 
mixing valve and the mixture indicator respectively ; Fig. 6 
4 sectional view of the switch in the handle-bar. The 
motor is capable of indicating about 3 brake horse-power 
at the comparatively low speed of 750 revolutions per minute, 
and the cylinders are water-cooled. Although there are 
practically four of these, each pair of cylinders being in the 
Same straight line on either side of the machine, forms a 





SECTIONAL ELEVATION AND PLAN OF MOTOR 
> 
double-ended single cylinder, open in the middle, but with | 
a continuous water jacket. The cylinders are steel tubes, on | 
which brass water jackets are brazed, the edges of the free 
ends of the jackets being turned down sufficiently thin to | 
form a concertina joint, to allow for expansion and contrac- 
tion. The back ends of each pair of cylinders are enclosed 
by cast iron covers, which are braced together by tie rods, 
two above and one below, which also serve to secure the 
motor to the frame of the bicycle. The exhaust and admis- 
sion valves are disposed neatly in the casting, the exhaust 
valve on top and the admission valve below. The lift of the 
latter is limited by the bottom of the exhaust valve. The 
exhaust valves are opened successively by a rocking lever 
shown. This can be operated when desired by the rider by 
means of a Bowden wire, so as to enable the valves to be opened 
while running, say downhill, or when starting. The half-speed 





se than? 








Swart 


shaft is driven by worm gearing, the worm wheel being worked 
by a bent lever from the connecting-rod. Though this method 


| of operating the half-speed shaft does not give a perfectly 


uniform speed of rotation, the slight defect does not affect 
the driving. The exhaust gases pass from the cylinder to a 
flattened box below the engine, from which they pass, partly 
to the carburetter and partly to the atmosphere. A branch 
pipe also serves to conduct some of the hot gases through 
the vaporiser, whence they return to the exhaust box. There 
is a slight back pressure in the box, which reduces the noise 
of the exhaust. 

The connecting-rods are attached rigidly to pins which 
pass horizontally through a hole at the middle of the pistons. 
The other ends of the rods are connected to the cranks on 
the rear wheel by means of universal joints, to allow of their 
slight outward deformation due to stress. The electric 
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ignition system has been well thought out. It is of the 
induction coil type, the coil working with a trembler. its 
primary circuit being made and broken four times during two 
revolutions of the engine by a double cam mounted on the 
axle of the rear wheel of the bicycle, makiug contact with a 
spring attached to a block of insulating material on the fork. 
The high-tension distributing arrangement is mounted on 
the forward end of the half-speed shaft—Figs. land2. A 
collar of insulating material is mounted on the end of this 
shaft, and revolves inside an annular ebonite box. On this 
boss of insulating material is mounted a wire brush in con- 
ducting connection with a centre stud. Five insulated 
leading-in wires are brouzht in through caps of ebonite. 
Four of these wires terminate in concentric curved 
metal plates, adapted to be brushed by the revolving brush. 
The fifth makes contact with a vertical metallic arm which 
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Figs. 4 and 5—MIXING VALVE AND MIXTURE 


rubs on the metal stud to which the revolving brush is 
electrically connected. The leading-in wire connected with 
this vertical arm, and in permanent electrical connection 
therefore with the rotating brush, is connected with one high- 
tension terminal of the coil, the other being earthed. Each 
of the four other insulated leading-in wires leads to the spark- 
ing plugs in each of the four cylinders, which are therefore 
put consecutively into connection with the insulated high- 
tension terminal of the induction coil. No sparking, how- 
ever, can take place inside the high-tension distributor, as 
the primary circuit is only closed through the contacts on 
the rear axle slightly after the revolving brush is in contact 
with each of the curved plates, and is broken slightly before 





sleeve has lateral openings, and can also be displaced 
vertically by a lever on the handle bar of the bicycle. When 
the pointer shown in Fig. 5 is in the middle, the proportions 
of air and carburised air admitted are equal. If it is turned 
more to the left, more air goes in, while if turned to the 
right, more gas. The total amount of mixture admitted 
depends on the vertical position of the sleeve, so that by 
raising it the engine can be~gradually throttled. From the 
mixing valve the mixture passes down by a flexible tube to a 
distributing tube arranged underneath the engine and 
between it and the exhaust box. 

A positive system of lubrication is provided. The lubricator 
—Fig. 1—is shown in front of the rear wheel, and is provided 
with an external pulley driven from the half-speed shaft. 
This imparts motion to a chain inside the lubricator, which 
carries up oil over the top of a vertical funnel, down which it 
drips along a wire, and is conducted to the parts requiring 
lubrication. 

The bicycle is the invention of Colonel Holden, but we 
believe that Mr. H. Parsons, of the Motor Traction Company, 
Limited, Walnut Tree-walk, Kennington, the builders, has 
had much todo with the perfection of the details. Originally 
the machine was provided with pedals on the front wheel, 
but these have now been dispensed with, having been 
found unnecessary. Steps are provided on either side for the 
feet of the rider. 








THE INSTITUTION OF CIVIL ENGINEERS. 








AT the ordinary meeting on Tuesday, March 25th, Mr. Charles 
Hawksley, President, in the chair, the papers read were ‘The 
Greenwich Footway Tunnel,” by W. C. Copperthwaite, M. Inst. 
C.E., and ‘‘Subaqueous Tunnelling through the Thames Gravel : 
Baker-street and Waterloo Railway,” by A. H. Haigh, B.Sc., 
M. Inst. C.E. 

THE GREENWICH FOOTWAY TUNNEL, 

The Greenwich Footway Tunnel was the second tunnel ben2ath 
| the river Thames undertaken by the London County Council with 
'a view to improve the means of communication between the 

districts lying north and south of the river and east of the Tower 
| Bridge. It was intended to replace the existing steamboat ferry 
| between Greenwich and the Isle of Dogs, to the working of which, 
in a crowded waterway like the Thames, there were serious 
objections and hindrances. The work had been commenced in 
June, 1899, and was now nearing completion. 

The subway consisted of a cast iron tunnel, 12ft. Yin. in 
| diameter, connecting two shafts, 43ft. in internal diameter and 
| 1217ft. apart. One of these shafts was situated in the Island 
| Gardens, Poplar, the other being immediately behind the Ship Inn 
| at Greenwich. Access to the subway was afforded by lifts and 
| circular stairways. 
| 
| 


The tunnel was similar in character to other iron tunnels recently 
built in London. From each shaft it dipped towards the centre of 
| the river with a gradient of 1 in 15, the middle portion being on a 
gradient of 1 in 277, falling towards the Greenwich shore. These 
| gradients were entailed by the advisability, from motives of 
economy, of limiting the depths of the shafts, and by the necessity 
of complying with the stipulation in the Act that the level of the 
tunnel should be such as to allow of dredging a channel in the river, 
500ft. wide and 48ft. deep, at high water. 

The caissons were 35ft. in internal, and 43ft. in external diameter, 
| and were formed with two steel skins, the 4ft. space between them 
| being filled with 6 to 1 Portland cement concrete. The skins were 
| formed of horizontal rings built up of plates, which were generally 
about 4ft. 9in. in depth and varied in thickness between Zin. at 
the bottom of the caisson and ,;in. at the top. After describing 
generally the shafts, the author pointed out that their special 
features were the absence of any taper on the outside of the caisson 
and the provision of two air-tight floors, the one permanent 
and fixed immediately above the cutting edge, and the other 
temporary and fixed above the tunnel opening. The sinking of 
the caissons, which had been done under compressed air, had been 
greatly facilitated by these arrangements, and had been effected 
with very uniform progress, and without any disturbance of the 
surrounding ground. 

During the sinking of the caissons the opening in each shaft for 
the tunnel had been closed by a ‘‘ plug” formed of steel plates 
fitted between girders in such a way as to be removable singly 
when the shield was ready to start. The operation of removing 
this steel plug by gradually substituting, 4ft. behind it, a timber 


face with pugged clay, was briefly described. 

The cast iron lining was similar in character to that used in 
previous works of the same kind, but some improvements had been 
made in details to obtain better water-tight joints. All bolt holes 
were made with a short portion bevelled off, and when the bolts 
were put in lead washers were put on them, and, on the bolts 
being screwed up, the lead completely filled the space round the 
bolts at each end made by the bevelled edges of the bolt holes. 
This arrangement had proved very successful, and comparatively 
few bolts had been found to be leaking when the air preesure was 
removed. Into the joints between castings soft lead wire was 
ha ed before caulking. The shield was of the ‘‘trap,” or 
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Fig. 6—-HANDLE-BAR SWITCH 


it leaves it. It will be understood that the two cams on the 
rear wheel axle, revolving at twice the pace that the brush 
carried by the half-speed shaft revolves, make the necessary 
number of contacts in the required time. The switch in the 
primary circuit for cutting off the electriz ignition is arranged 
in the right handle bar—see Fig. 6. 

The air inlet valve for the carburetter—Fig. 1—is kept 
normally closed by a spring, which is overcome by the suction 
of the pistons in the engine. The pressure in the carburetter 
is thus always somewhat less than that of the atmosphere, a 
condition which is claimed to facilitate vaporisation. The 
valve opens into a downtake tube with lateral orifices 
covered with copper gauze. The carburised air delivery tube 
is a flat tube arranged horizontally inside the top of the 
carburetter, with lateral openings also covered with copper 
gauze, and additionally protected against splashing by 
perforated copper plates. The air is led from the delivery 
tube of the carburetter by a flexible pipe to the mixing valve 
—Fig. 4—arranged just behind the head of the bicycle. The 
air comes up through the passage on the left and enters 
through the slightly loaded valve on the right. A central 
sleeve is connected with the indicator visible in Fig. 1. ,This 


‘*box” type. The author gave a short account of the evolution of 
this form of shield, with diagrams of successive shields built on 
this principle. The one used for the Greenwich Tunnel was 
14ft. 6in. in length, and had an external diameter of 13ft. The 
cutting edge was made in thirteen segments, each segment having 
two 6in. teeth cast on it, and immediately behind the cutting edge 
was a circular-built box girder. Certain alterations suggested « 
experience had been made in the shield, the nature of which was 
fully described in the paper, as well as the method of tunnelling, 
which differed from previous similar work only in the use of face 
rams for holding up the timbering of the face. The rate of pro- 
gress had been exceptionally rapid, an advance of 10ft. per working 
day having been made over all the tunnel except a short length in 
open ballast on the Greenwich side. This the author attributed 
mainly to the favourable character of much of the material 
excavated. 

After giving some general statistics as to the health of the men 
employed, the author described an arrangement for drawing 
vitiated air from the working front of the shield. An attempt has 
also been made to eliminate the carbonic acid from the air supplied 
to the tunnel by means of caustic soda. With this object an 
apparatus, consisting of boxes or rec ular tubes of wood, one 
above the other, open at one end, and having sliding doors at the 
other end, had been devised. The ends fitted with doors were con- 
nected to the air inlet of the tunnel by aconical box, the connection 
with the air pipe being made air tight by a flexible joint. By 
opening one or other of the sliding doors the air could be made to 
pass through either the upper or the lower tube, as required. 
These tubes had removable sides, and each contained eight movable 
wire boxes containing pumice stone broken small, which, before 
being put into the tubes, were dipped in a saturated solution of 
caustic soda, A table of results was given, showing some reduction 
to is been made in the proportion of carbonic acid present in the 
tunnel. 


SUBAQUEOUS TUNNELLING THROUGH THAMES 
GRAVEL. 





The second paper described the work of tunnelling under the river 
Thames for the Baker-streetand Waterloo Electric Railway. In pass- 





ing beneath the Thames the tunnels, elsewhere wholly in London 


diaphragm, and filling the space between this diaphragm and the 
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clay, encountered a bed of clean gravel and sand, lying in an abrupt 
depression of the clay surface. This freely water-bearing bed hed 
necessitated construction under compressed air. The two tunnels 
each for traffic in one direction, ran parallel and on the same level 
fora short distance under the river from the Victoria Embankment 
at the bottom of Northumberland-avenue, after which the east—yy, 
—tunnel had a rising gradient of 1 in 111, and the west—down_- 
tunnel a falling gradient of 1 in 107 towards the south side of the 
river, On passing under College-street the up tunnel was verti. 
cally over the down tunnel. 

The temporary stage, from which the working shafts in the river 
had been sunk, was constructed on piles, parallel with the embank. 
ment and 150ft. away from it. From this stage a temporary foot. 
bridge led to the Embankment. A stage, 370ft. by 50ft., held the 
contractors’ plant and necessary buildings. Two 16ft. shafts having 
been sunk, tunnelling northward had been begun from one of the 
brick chambers at_ the bottom in February, 1899; but southward 
the river work had been begun in March, 1900. 

The shield for tunnelling through the gravel was provided with 
a hood in front to cover the men during excavation, and a fountain 
trap behind to afford an air seal against a horizontal water surface 
should a run of water at the face threaten flooding of the tunnel} 
Under the forward top screen of this trap, which was close behind 
them when working, the miners could escape in case of necessity, 
The appliance had proved perfectly successful in accomplishing 
its purpose. Laterally the shield was divided into two halves 
ahead of the trap by a vertical girder, which enabled a limited face 
in one half to be attacked after any accident to the face planking 
due toa “blow.” The other essential features of the shield were 
a steel cylinder stiffened by a circular box girder in rear of the 
hood, and having behind that a strong ring of cast iron carrying 
fourteen hydraulic rams. The cylinder extended behind the ram, 
forming a tail in which each tunnel ring was built. ‘ 

The iron lining for the 12ft. tunnels consisted of rings 18in, jn 
width. The tunnel was constructed with continuous longitudinal 
joints machine faced and dressed with a mixture of red lead and 
Stockholm tar before being erected. Joint grooves were caulked 
with iron rust cement, and both were grammetted where necessary, 
Blue lias lime grouting was forced through the tapped holes pro- 
vided in the iron, which were then screw-plugged. For regulatiny 
the driving of the shield plumb bob lines for the tunnel centre, 
graduated side rods drawn by the shield over fixed index mark. 
square to the centre line, a hanging plumb line in the shield cast. 
ing and boning rods behind the shield, had afforded every means 
of determining its position, and information for applying th: 
necessary rams in driving, each ram working independently, 
Setting-out lines had been taken from a 15ft. 6in. base, transferred 
down the shaft by steel wires, 

Tunnelling towards Waterloo had been begun at the shaft with 
17ft. of solid clay and 34ft. of total cover beneath the river bed, 
In April, 1900, the Sft. solid air-tight diaphragm wall of brick in 
Portland cement mortar, had been built across the tunnel! and 
grouted under pressure, with the working air-lock and an emergency 
lock through it, and all necessary pi When the clay cover of 
the shield was only 5ft. thick, the box heading in advance of the 
shield had been discontinued. Compressed air had then been 
applied with 5ft. of clay cover, and at adepth of 18in. below the 
river bed. As soon as the cutting edge reached within 2in. or 3in, 
of the ballast, pockets of pugged clay had been made, close to each 
other, in advance of the face, forming a soft bed for the skin to 
enter, wherever the cutting edge would otherwise have encountered 
the ballast. As the amount of ballast face increased, the hand- 
holes, separately excavated and filled, had formed a larger and larger 
portion of an annular bed in front, a close blanket against the 
shield-skin behind, and a lining to the ballast over the iron tunnel, 
securing a space for the grout around the iron, and an air seal at 
the tail of the shield where it covered the last tunnel ring. The 
face had been timbered with close horizontal planking set against 
a thick plaster of pugged clay, and arranged by stretchers in two 
halves, across the face, held at first against the shield, and after- 
wards held by up-and-down soldiers, supported by round hollow 
steel struts passing through the shield, when driving the shield 
forward. The normal progress of the tunnel in ballast had been 
three 18in. rings per day. Three eight-hour gangs had been 
employed. The air pressure used had been the exact equivalent of 
the hydraulic head in the river, varying, usually, during each tide, 
between 24 lb. and 321b. per square inch. 

Medical attendance had been provided for the workers, and every 
provision had been made for their care. Cases of compressed air 
sickness had beeninfrequent, and theseriousonesfew. Theamount 
of air at atmospheric pressure pumped through the tunnel had 
varied between 30,000 cubic feet and 200;000 cubic feet per hour. 
The proportion of carbonic acid in the atmosphere in the working 
space had varied between 0-06 per cent. and 0-10 per cent. 

The east tunnel had since been driven through the ballast by 
the use of the same shield, with a slight modification to enable the 
miners to work conveniently while the face was kept altogether 
under cover of the hood. An average progress of over 5ft. per 
working day had been uniformly maintained, and the amount of 
air delivered had averaged only 100,000 cubic feet per hour. 





PACIFIC CABLE. 





THE 


THE following telegram from the Postmaster-Ganeral of New 
Zealand to Mr. Chamberlain was received at the Co!onial-otfice on 
March 26th :— 

The first section of the Pacific cable, connecting New Zealand 
with Norfolk Island and Australia, finally completed to-day at 
Doubtless Bay. I have specially attended to be present at the 
landing of the cable. I send you the first message, and hope by 
the end of the year to have the satisfaction of cabling you +4 
Vancouver. The work when completed will further weld another 
important link in the chain which binds the people of the British 
Empire. 3 

Mr. Chamberlain, in reply, telegraphed to the Governor, the 
Earl of Ranfurly, on the same date, as follows :— 

Please thank Postmaster-General for telegram announcing land- 
ing of Pacific cable at Doubtless Bay. I appreciate the honour of 
receiving first message sent over Australasian section, and I share 
his hope for speedy completion of project of such importance and 
significance to whole Empire. 








BATTERSEA POLYTECHNIC.—A conversazione was held in the 
engineering department on Saturday, March 22nd, to mark the 
opening of the new engineering rooms used in connection with the 
Polytechnic Engineering Society. A recent extension of the build- 
ing has given new laboratories for mechanical and electrical 
engineering and more drawing office and work shop accommodation. 
During the evening a meeting was held, when Sir Alexander Binnie 
formally declared the rooms open, and spoke of the value of 
technical training to the young engineer. Among those who also 
took part in the meeting were Mr. Charles Hawksley, the President 
of the Institution of Civil Engineers; Sir John Jackson, the 
President of the Institution of Junior Engineers; Professor Unwin, 
F.R.S.; Dr. Garnett, Secretary of the Technical Board; and 
Principal Wells. The expense of the building and equipment has 
been met by grants from the Technical Educational Board of the 
London County Council. The conversazione was very largely 
attended, and included an interesting exhibition of engineering 
machine tools and other apparatus lent by different makers and a 
good collection of models lent by the Society of Model Engineers ; 
the Electrical Company, Limited; B. J. Halland Co.; the Daimler 
Motor Company; the International Pneumatic Tool Company, 
Limited ; C. A. Parsons and Co., engineers; Mr. W. H. Harling; 
Smith and Stevens ; Prof. W. E. Dalby, M.A.; Charles Nurse and 
Co.; Charles Churchill and Co, 
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RAILWAY MATTERS, 


Tur Board of Trade have confirmed the Potteries 
Light Railways (Extensions) Order, 1902, authorising the con- 
struction of light railways in the boroughs of Stoke-upon-Trent, 
Newcastle-under-Lyme, Longton, and Hanley. 


Tur old station belonging to the Great Eastern Railway 
Company at Newmarket is about to be replaced by a new building, 
which has been constructed at a cost of nearly £40,000. The new 
station has a platform nearly a quarter of a mile long. 


Tue fifteenth annual wagon-coupling contest, pro- 
moted by the Furness Railway employés, was held the other day. 
Jn an open competition one man coupled and uncoupled twenty 
wagons in 1 min, 24$sec., a record time in the history of the 
contest. 


Ir is announced that Mr. J. F. Adams, of the South- 
Eastern Railway, has been appointed chief mechanical engineer 
and superintendent of the locomotive and carriage works of the 
North Stafford Railway Company, in succession to the late Mr. 
Luke Longbottom. 


Tue London United Electric Tramways carried a total 
of 405,200 assengers on Good Friday and Easter Monday, an 
increase of {1,248 over the number carried on the same days last 
year. On Bank Holiday alone the number of riders was 261,418, 
an increase of 43,418 compared with last August Bank Holiday. 


AccorpDING to the Jatest official report on the Western 
Australia Government railways, the total mileage of the several 
railways open for traffic at the end of June last was 1355, 
No additional single main line has been opened during the year, 
though 5 miles 30 chains of the Boulder Railway was duplicated and 
opened. 

Tue Railway Conference, recently assembled at Calcutta, 
under the presidency of Colonel G. F. Wilson, R.E., the director of 
railway traffic and statistics, have, it is understood, decided that a 
permanent railway institution, with a paid secretary and staff, is 
necessary, and that it should be composed of delegates or represen- 
tatives from each railway. 


Execrric locking for switches is being applied by the 
Union Pacific Railway at the ends of double-track sections, in order 
to prevent accidents due to the careless use of the switches. 
Distant signals and track circuits are used, and aftera train has 
passed the distant signal the switch cannot be opened until the 
train has cleared the junction of the two tracks, 


Tue Canadian Pacific officers have just issued the 
annual order for rolling stock, which is one of the largest in the 
history of the company, and will bring its freight car service alone 
up to over 30,000, and its locomotives to about 1000, in round 
numbers. Of the 80 new locomotives the great majority will be 
of the heavy Atlantic type with 10 drivers, and weigh on the 
average 160 tons, 


STEEL oil tanks of large dimensions have been ordered 
by the San Antonio and Aransas Pass Railroad Company for use 
in supplying oil fuel to the engines of that line. Two of these 
tanks will each hold 55,000 barrels of oil, and four will have a capacity 
of 30,000 barrels each. These 9,600,000 gallons of oil will supply 
fuel for eight months to 60 engines, according to the estimates 
made, They will be filled during the dull season. 


THe Board of Trade have recently confirmed the 
following Light Railway Orders, authorising the construction of 
light railways in the urban and rural districts of Dartford, in the 
county of Kent; in the county of Stafford ; in the boroughs of 
Stoke-upon-Trent, Newcastle-under-Lyme, Longton, and Hanley ; 
from Tenterden to Headcorn, in the county of Kent; and at 
Robertsbridge, in the county of Sussex ; and for other purposes, 


THE opposition to the introduction of corridor carriages 
on Indian railways is so universal, that the railway companies will 
pause before they attempt an innovation entirely unsuited to the 
conditions of the country, says Jndian Engineering. Apart from 
the considerations of privacy and comfort, it will not be possible to 
shunt at junction stations as easily, or with such celerityas is the case 
at present, and delays, which are bad enough now, will then become 
exasperating. 


THE subjects to be discussed at the Paris Congress on 
“Transport,” in connection with commerce and industry, are 
divided into three classes, and embrace (1) delays, responsibilities, 
and accessory expenses in transports by petite vitesse, with private 
sidings, notice of arrival, and demurrage ; (2) delays, postal parcels, 
vone fares, return and season tickets by graad+ vitesse ; and (3) 
general classification of goods, uniformity of formalities, receipts, 
and way bills. 


THE amalgamation of five important wagon building 
companies, with a capital of £1,500,000, will shortly be accom- 
plished. The undertakings in question are the Ashbury Railway 
Carriage and Iron Company, Limited, of Openshaw ; the Lancaster 
Railway Carriage and Wagon Company, Limited, Lancaster ; 
Brown, Marshalls and Co., Limited, Saltley, Birmingham ; the 
Metropolitan Railway Carriage and Wagon Company, Limited, 
Saltley ; and the Oldbury Railway Carriage and Wagon Company, 
Limited, Oldbury, Staffordshire. 


TuE railway from Narvik to the Swedish frontier, the 
construction of which was decided upon in 1898 by the Norwegian 
Storthing, is to be opened for traffic before January Ist, 1903, and 
this line, in conjunction with the railway which is being built on 
the Swedish side from Gellivara to the frontier, and which is also 
to be completed by January Ist next, will place the districts around 
Boden, on the Ofotenfjord, in direct railway communication with 
the Swedish Northern main line, which is now being extended in 
the direction of the Finnish frontier. The railway which is being 
constructed from Uleaborg to Tornea, on the Swedish frontier, will 
inall probability be completed in the course of this year. 


Tue London and South-Western Railway Company 
has decided to make a considerable enlargement of the local area 
within which third-class quarterly season tickets will be issued. 
For several years it has been the practice of the company to offer 
such tickets between Waterloo, Clapham Junction, and Earlsfield ; 
and from the beginning of the present the facility has been ex- 
tended to fourteen other stations, including Putney, Richmond, 
Chiswick, Kew Bridge, and Hounslow. The directors have now 
gone a step further, and made the radius of third-class season 
tickets include Worcester Park, Malden, Surbiton, Thames Ditton, 
Hampton Court, and Feltham. Calculated on the basis of only 
300 journeys in the course of the year these season tickets will cost 
only a fraction more than workmen’s tickets, which cannot be used 
after a certain hour in the morning. 


Tue formal opening of the new electric tramway 
systema constructed by the Burnley Corporation took place last 
week, Last year the Corporation acquired the undertaking of the 
a and District Tramways Company, the purchase price being 
£53,000. They at once decided to abolish steam traction, and to 
lay down an entirely new line with electrical equipment. A 4ft. 
gauge was adopted, and the Corporation have been enabled to lay 
a double track almost the whole of the distance of 7} miles from 
Padiham, through Burnley, to Nelson. The Corporation have 
laid the line and made the new roadway under the superintendence 
of their own officials, the only contract work being the electrical 
equipment and the cars, It is expected that the cost of the 
undertaking will be about £110,000, which with the sum paid to 
the old company will make in all about £160,000, 





NOTES AND MEMORANDA, 


THE total population of the Indian Empire, according to 
the census taken last year, is 294,362,676. The male slightly 
exceeds the female population. 


Ir is stated that the recently formed German Shipping 
Federation already possesses a membership of 119 firms, control- 
ling 600,000 tons of shipping. The operations of the organisation 
are to be extended, and included in its work will be the keeping of 
a ‘black list,” giving the names of those firms with whom it is 
considered undesirable to have any business relations. , 


JAPAN produces two kinds of coal—namely, ordinary 
and smokeless coal. The latter is now extensively mined, but in 
point of quality is inferior to Cardiff and other foreign coal, and 
in consequence the Japanese naval authorities are obliged to obtain 
their supply from abroad. The total output of ordinary coal in 
1900 of Hokkaido was 7,429,457 tons, and the value amounted to 
about £2,458,000. 


THE figures of the mineral production of Canada in 
1901, as prepared by the Mines Section of the Geological Survey, 
show the large increase of £983,799 over the totals for 1900, not- 
withstanding decreases in gold from the Yukon and in lead from 
British Columbia, AJmost all the other items showed substantial 
gains, and the total of nearly £14,000,000 indicates the great pro- 
gress which the Dominion has made in recent years. 


Tue United States Consul at Demerara, in his report 
to the State Department, says that the outlook for the new diamond 
industry is very favourable. Up to date, stones valued at £10,000 
at the Custom House have been exported. Ten men, at work for 
New York parties who located claims up the Mazaruni River a few 
months ago, recently collected in six weeks 8227 small diamonds, 
weighing about 767 carats. The stones were valued at £1920. 


Durie last month Scotch shipbuilders Jaunched 21 
vessels, of about 35,979 tons gross, as compared with 28 vessels of 
47,210 tons gross in February, and 21 vessels of 36,780 tons gross in 
March last year. In the three months Scotch builders have 
launched 63 vessels, aggregating 106,000 tons gross, against 42 
vessels of 112,350 tons gross in the corresponding period of last 
year, 99,930 tons gross in 1900, and 117,940 tons gross in 1899, 


EnGuisH shipbuilders in March put into the water 
23 steamers of about 66,685 tons gross, against 23 vessels of 74,182 
tons gross in February, 22 vessels of 85,055 tons gross, in March, 
last year, and 22 vessels of 69,039 tons gross, in March, 1900. For 
the year, so far, English builders have launched 57 vessels, totalling 
about 163,310 tons gross, as compared with 55 vessels, of 195,705 
tons gross, in the first quarter of last year, and 52 vessels of 
135,765 tons gross, in 1900. 

Tue Canadian Society of Civil Engineers is endeavour- 
ing to secure legislation to make engineering a ‘‘ close” profession 
in the Dominion. So far it has only succeeded in Quebec. The 
Bill introduced in Nova Scotia two years ago was defeated, and the 
Bills now pending in Ontario and Manitoba are meeting with strong 
opposition. Other engineering societies, such as the Dominion 
Land Surveyors and the Canadian Mining Institute, are using their 
influence to defeat the measures. 


AccorpinG to a telegram from New York, the captain 
of the steamship Umbria has made an interesting discovery in 
connection with the Marconi system of wireless telegraphy. Whilst 
messages were being transmitted between his ship and the 
Campania the poles to which the Marconi apparatus was attached 
gave way and were carried overboard, trailing for some distance 
astern. To the surprise of those on board, the apparatus was 
unaffected, receiving its messages as before the accident. 


THE report on the traffic through the United States and 
Canadian canals at Sault Ste. Marie for 1901 shows that 28,403,065 
net tons were carried. This is a record, and exceeds the traffic of 
1900 by 2,759,992 tons, or 11 per cent. The total number of pas- 
sengers was 59,603, an increase of 1108, or 2 per cent. The season 
of navigation was open for a period of eight months and six days. 
The total vessel passages through both canals numbered 20,041, as 
against 19,452 for the year 1900, an increase of 589, or 3 per cent. ; 
the total lockages numbered 11,320, which is an increase of 636, or 
6 per cent. 


Tue returns for the foreign trade of the German Empire 
during the year 1901 have been published by the Statistical Office. 
The official figures, in thousands of marks, are :—Imports, 
5,709,782, compared with 6,042,992 in the year 1900 ; and exports, 
4,512,646, compared with 4,752,601 in 1900. A further comparison 
of the figures for the last five years shows that both imports and 
exports exhibited a progressive and uninterrupted increase from 
1897 to 1900, and that within that period 190] is the first year 
which in this respect compares unfavourably with the year imme- 
diately preceding. 


THE economic depression throughout Germany, of 
which the first signs appeared in the latter part of 1900, has not 
been without its influence on the financial condition of the Empire 
in 1901. The prospects for 1902 are not satisfactory, although 
there are many signs that a slight recovery is now taking place. 
Instead of the usual surplus from the preceding year there is in 
1902 an actual deficit of £1,750,000 in addition to the further 
£1,195,000 to be collected from the Federated States—over and 
above what they paid in 1901-—-making £2,945,000 altogether, the 
sum that is necessary to balance the Budget for 1902. 


Tur Water Committee of the Manchester City Council 
have had accounts taken of the water stored in the Woodhead 
reservoirs. It has been found that for the first three months of 
the year the rainfall at Woodhead has only been equal to 7-20in., 
as compared with 8-79in. for the corresponding period of last year, 
a decrease of 1-59in., or, roughly speaking, an inch and a-half. 
The total quantity of water in store at Woodhead, allowing for a 
daily consumption at the rate of 32,000,000 gallons, is equal to 119 
days’ supply, or the same number of days’ supply as at the same 
period last year on the basis of a daily consumption of 35,000,000 
gallons. 


Four hundred and eighty-four square miles of Pennsy]- 
vania are underlaid by workable anthracite coal measures, though 
these are not continuous, consisting of detached basins. It is 
estimated that these measures contained 19,500 million tons of coal 
before mining began. It is believed that this amount only 
represents a small fraction of the original deposit, before erosion 


commenced to remove, or redistribute it. Anthracite coal is, 


universally mined with hand rotary drills and the use of black 
blasting powder—though dynamite is sometimes used. The 
Bureau of Mines reports that one keg of powder will only produce 
39-3 tons of anthracite coal, as compared with 282 tons of bitu- 
minous coal per keg. The cost of mining anthracite coal is not 
far from 6s. per ton ; and in 1899 140,656 people were engaged in 
this industry. 


AN excellent steam coal is obtained from the Wankie 
mine in Matabeleland. The coal in the lower portion of the 
Wankie seam is semi-bituminous, containing from 6 per cent. to 
9 per cent. of ash, 16 to 20 per cent. of volatile matter, and from 
1-4 to 2-17 per cent. of sulphur, with a theoretical heating power 
of from 13-6 to 14-02 lb. of water evaporated per pound of coal. 
This heating power would be from ‘4 to 6 per cent. inferior to the 
theoretical heating power of a similar class of Welsh steam coal. 
The sulphur and ash contained are above the average of that met 
with in Welsh coal, but compare favourably in this respect with 
other South African coals, The quality generally of this lower 
portion of the seam, which has been proved to extend over a large 
area, is well suited for locomotive and general purposes, 





MISCELLANEA, 


A NEW file-cutting machine invented by Mr. Zenses is 
being introduced into Sheffield. 

Tue Birkenhead Ferries Committee have provisionally 
accepted the tender of the Londonderry Shipbuilding Company, 
Limited, for the building of two steamers for the Woodside ferry 
service, at a cost of £18,750 each. 


THE torpedo gunboat Gossamer, which has been 
re-engined and re-boilered by the Palmer Shipbuilding Company, 
is ordered to leave Jarrow-on-Tyne for Sheerness Dockyard, where 
she will be prepared for steam trials, 


THE Home Secretary gives notice that he has made an 
order under Sec. 6 of the Coal Mines Regulation Act, 1896, the 
effect of whichis to add two new explosives, viz., albionite and arkite, 
to the list of ‘‘ permitted explosives.” 


Tue illumination of St. Paul’s Cathedral by electricity 
took place for the first time at Evensong on Easter Eve. So far 
only the choir has been so lighted, but it is expected that in a few 
weeks the nave and dome will also be equipped. The cost of the 
alteration, about £10,000, is being borne by Mr. J. Pierpoint 
Morgan. 

THE Electricity Committee of the Manchester City 
Council have received an official intimation that the Local Govern- 
ment Board have sanctioned the application to borrow £477,000 to 
carry out the electrical engineer's supplementary scheme for 
providing electric plant of 12,000 horse-power at the Stuart-street 
generating station. 


THE Joint Committee of the Lords and Commons on 
the London Water Bill has now been appointed in its entirety. 
It will consist of Lord Balfour, Lord Llandaff, Lord Harrowby, 
Lord Crewe, Lord Ludlow, Sir William Houldsworth, Sir William 
Arrol, Sir James Kitson, Sir Edgar Vincent, and Mr. M’Crae. 
The inquiry will be entered upon soon after the Easter recess. 


A STRIKE, involving 10,000 miners of the Rochester and 
Pittsburg Coal and Iron Company, has been declared. The men 
demand that mules shall be used for hauling the cars out of the 
mines. They have decided to allow pumpers and track-layers to 
work in order to protect the mines ; but if the strikers are evicted 
from their homes, many of which are owned by the company, the 
pumpers and track-layers will be called out and the mines will be 
allowed to become flooded. 


Captatn Crossman, of Cologne, the inventor of water- 
shoes, has just completed a 100-mile walk on the surface of the 
river Danube. He started from Linz and finished his journey at 
Vienna, drawing his wife in a boat all the way, in less than two 
days. The shoes are aluminium cylinders 13ft. long, and are light 
enough to be carried on the shoulders like a pair of oars. The 
wearer propels himself by a treading movement which causes four 
oar-shaped wings to revolve. 


THE population of Portland, Maine, U.S.A., by the 
census of 1900 was 50,145. Probably no city is more favourably 
situated for health, pleasure, and commerce than Portland. It has 
well-kept streets, fine shady trees, beautiful parks, and some very 
fine public buildings. The city is supplied with an abundance of 
pure water from Sebago Lake, a sheet of water 14 miles long and 
11 miles wide. With 40ft. depth of water at low tide, vessels of 
any size can enter the outer harbour at any time, day or night. 


AccoRDING to German advices the improvement in the 
iron trade in that country continues, and that prices generally are 
hardening. For girders there is a good home demand, and makers 
say they are so well off for orders they must advance quotations 
further 5s. or 10s. per ton. Rail-makers have good prospects in 
respect of the orders to be given out by the Prussian State Rail- 
ways. Some improvement in the export trade is reported, 
especially in standard size girders. Plate-makers are again bidding 
for foreign business, 


THE whole condition of trade in America is so satis- 
factory, and the outlook for the future is so extremely encouraging, 
that a long period of prosperity seems assured, says the Jron Age. 
At present the utmost energy of the forces of production of the 
entire country is necessary to keep the channels of consumption 
supplied. It is likely that after the severe experiences of last year 
the employés in iron and steel works will not soon be disposed to 
try conclusions with their employers, but will endeavour to pursue 
their way peacefully and industriously. 

THE Executive of the South Wales Miners’ Federation 
will, on the Ist of July next, give notice to the employers to ter- 
minate the present sliding scale agreement, with a view to the esta- 
blishment of a minimum wage rate of 40 per cent. upon what is 
known as the 1879 standard, to be regulated and controlled by a 
Conciliation Board. By these means, it is contended, there would 
be less fluctuation in wages thanat present. The recent reduction 
of 10 per cent. in wages establishes a record in that direction, the 
largest previously declared at any one audit being 74 per cent. 


Accorp1nG to the British Consul at Lisbon there is still 
much for foreigners to do in Portugal. Lisbon and Oporto, the 
two great centres of commercial life, are large and flourishing cities, 
demanding all the necessities of modern life. The country is but 
little opened up, and is ina very backward condition, but the wine 
trade, cork trade, and agriculture have already brought in large 
sums of money and are capable of further development. Mining 
shows signs of being established on a profitable basis, and the 
investment of capital in tramways and public works in Portugal 
points toa general advance in the prosperity of the country. 


Tue work of laying a second water pipe by the Man- 
chester Corporation to Thirlmere will be begun almost immediately. 
Tenders for the second contract, namely, for the laying of pipes 
from Longridge to Scandale, near Ambleside, have been received. 
This second contract is for 9077 pipes, and includes the whole of 
the work connected with the laying of the syphons. On both 
stretches of work a third pipe is being laid wherever bridges or 
subways have to be dealt with. This course has been adopted to 
reduce the cost of laying the third pipe, which willin all probability 
be laid when the second pipe. has been completed, some two years 
hence. 

Ow1nG to the rapid growth in the population of Cardifi 
during the past decade, it has been found necessary to increase 
the storage capacity of the Corporation waterworks. With this 
view, it is proposed to enlarge one of the three existing reservoirs 
in proportion to the drainage area, which, in the aggregate, 
amounts to 10,000 acres. To meet this a reservoir capable of 
accommodating some 900,000,000 gallons will have to be provided. 
The cost of the new undertaking will involve an outlay of £235,000. 
A further scheme has for its object the raising of the embankments 
of the Llanishen and Lisvane waterworks, whereby the combined 
storage of these two reservoirs will be increased by 60,000,000 
gallons. The cost of this work is estimated at £9500. 


THE Committee of the Carlisle Corporation, who have 
had in hand the scheme of obtaining a water supply for Carlisle by 
gravitation from Geltsdale, have arranged terms of settlement 
with Mr. Eaton, who up to last summer was consulting engineer 
in connection with the scheme. The original estimate of the cost 
of the scheme was £130,000, and after spending from £20,000 to 
£30,000 upon it, the Corporation became so dissatisfied with the 
prospects of its being a success, that they determined to allow the 
matter to remain in abeyance for a time. The Committee now 
intend to take the advice of Mr. Mansergh, on the question 
of whether the Geltsdale scheme is a practicable and satisfactory 
one, and whether it would be possible to carry it out for something 
like the original estimate, namely, £130,000, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna 4. 
CHINA.—KELLY AND WALSH, LimitED, Shanghai and Hong Kong. 
FRANCE.—BoyveEau AND CHEVILLET, Rue de la Banque, Paris. 
QERMANY.—ASHER AnD Co., 5, Unter den Linden, Berlin. 
F. A. Brockxnaus, Leipzic ; A. TwriTmEvER, Leipzir. 
INDIA.—A- J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Frergs, Turin. 
J APAN.—KELLY AND Watsu, Limitep, Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 1h, Nevaky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. JuTa anv Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AnD Gorcu, Melbourne, Sydney, and Brisbane, 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton an Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 86, 
Duane-street, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE ty anv Watsu, LimitED, Singapore, 
CEYLON.—WJAYARTNA AND Co., Colombo, 
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PUBLISHER’S NOTICES. 


*,* With this week's number is issued as a Supplement, a Two-page 
* Riad gor : L rs niiage Pag 
Engraving of Twin-screw Triple-expansion Engines, 3.8. Arundel, 
Every copy as issued by the Publisher includes a copy of 
this Supplement, and subscribers are requested to notify the fact 
should they not receive it. 








*,* Tae JAPANESE LINE-OF-BATTLE SHIP HaTsUSE.—Our two-page 
supplement of the above may be had, printed on Japanese a ot 
paper, upon a roller, price 1s., by post 1s. 1d. 


*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
waformation of the fact to the Publisher, with the name of the 
Agent through whom the per is obtained. Such inconvenience, 
f rxfered, can be r wt oe by obtaining the paper direct from 
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TO CORRESPONDENTS. 


48” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4a” All letters intended for insertionin Tax ENGingER, or containing 
questions, should be accompanied by the name and address of the writer, 
not neceasarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

427 Wecannot undertake to return drawings or manuscripts ; we must, 
therejore, request correspondents to keep copies. 


REPLIES. 


W. B. (Aberfeldy).—The address is the Locomobile Company, Sussex- 
place, South Kensington. 

InquiRER.—We would recommend you to try John Bulmer and Sons, 
Pitt-street, Newcastle-on-Tyne. 

OnLookeR.—We are much obliged for your letter. The best men cut 
their way through all obstacles ; it is the average mediocre man. the 
great mass of men, who requires the aid of influence. Modesty 
prevents us from printing your letter. 

J. H.—You will find full particulars and some examples of papers for the 
Board of Trade examinations in Wanvan’'s “‘ Marine Engineers’ Guide,” 
published by Crosby Lockwood. 
your public library in King-street. 

T. 8.—(]) We believe the particulars can be obtained by application to 
the Admiralty, Whitehall. They are given in extenso in Seaton’s 
‘*Manual of Marine Engineering,” published by Chas. Griffin and Co. 
(2) You can have the tests made at Mason College. As a rule, material 
is examined and passed at the maker's works by an Admiralty 
inspector. 

J. H. W. (Kidderminster).—You might try, first of all, ‘‘ Elementary 
Lessons on Electricity and Magnetism,” by Silvanus P. Thompson, and 
afterwards ‘‘ Electrical Enginecring,” by Slingo and Brvoker. There 
are, of course, many other bool.s on the same subject, and we would 
suggest that you should examine the books in the nearest public 
library, so that you could see which suited you best. 

Romans (Chesterfield).—You have certainly a budget of questions, and, 
without wishing to discourage you, we are afraid that they indicate 
that you belong to that class of inventor which unintentionally but 
very surely damages the proper recognition of those who are tech- 
nically competent. In reply to your questions :—(1) British, Russian, 
and Japanese ships carry nets. (2) The length varies ; to particularise 
would be to give more information than we deem it advisable to give 
in print about British net defence. (3) The distance also varies ; you 
may reckon it roughly at 30ft. (4) About 25ft. deep, sometimes more. 
(5) The Gromet net was described and illustrated in THz ENGINEER 
twe or three years age. The material is wire. The mesh is small, less 
than 6in., closely woven, and no form of cutter yet devised has the 
slightest effect on it. Foreign ships use an older form of net that can 
be cut. (6) There is no reason to believe that a torpedo exploding 
against a net would disable 2 warship. The exact effect was the 
subject of confidential experiments off Portsmouth some seven years 
ago or more. (7) The radius of destruction is local. With direct con- 
tact it would disable a big modern ship, according to the point hit; it 
would be unlikely to sink her, but much depends on the stability of 
the ship hit. (8) The latest torpedoes travel at 30 knots, and are 
effective at 2000 yards with gyros. The 18in. Mark IV. weighs 
1217 Ib.; other Marks vary a little. (9) All steel. Phosphor bronze 
and aluminium have also been used. 


INQUIRIES. 


PRESERVING WOOD. 

Sir,—Can any of your readers tell me the names of makers of 
machinery for impregnating timber, and also whether it is possible to 
impregnate pulp so as to render it fireproof? 

April 2nd. W. D. F. 


e book can probably be seen in 








MEETINGS NEXT WEEK. 


NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Monday, April 7th. Paper, ‘‘ Mains Department of a Direct-current 
Supply Station,” by Mr. J. F. Moore. 

Tue Institution or Junior Enornrers. — Friday, April llth, at 
8 p.m., at the Westminster Palace Hotel. Paper, ‘‘Notes on Modern 
Lighthouse Construction,” by Mr. G. Drysdale Sweetman. 

Society or Enoinrers.—Monday, April 7th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ Australian 
Timber Bridges and the Woods used in their Construction,” by Mr. 
Herbert E. Bellamy. 

Socrety Or Arts.—Tuesday, April Sth, at 8 p.m. i Art Section. 
Paper, ‘‘Street Architecture,” by Prof. Beresford Pite.—Wednesday, 
April 9th, at 8 p.m. Ordinary meeting. Paper, ‘‘ Ceuta and Gibraltar,” 
by Major-General John F. Crease. 

Tue InsTITUTION OF ELECTRICAL ENGINEERRS.—Thursday, April 10th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Paper, ‘‘Problems of Electric Railways,” by J. 
Swinburne and W. R. Cooper. Discussion. 

GLascow SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Tuesday, April Sth, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Paper, ‘‘ Notes on 
the Testing of Tramway Motors, and an Investigation into their Charac- 
teristics,” by M. B. Field. 

Tuer Institution oF Civit EncIngERs.—Tuesday, April Sth, at 8 p.m. 
Ordinary meeting. Papers to be discussed, ‘‘ The Greenwich Footway 
Tunnel,” by W. C. Copperthwaite, M. Inst. C.E.; ‘‘Subaqueous Tunnel- 
ling through the Thames Gravel: Baker-street and Waterloo Railway,” 
by Arthur H. Haigh, B.Sc., M. Inst. C.E.—Wednesday, April 9th, at 
2.30 p.m. Students’ Visit to the Works of Doulton and Co., Limited, 
High-street, Lambeth, %.E. 

RoyaL Instirvution oF Great Brirain.—Monday, April 7th, at 
5 p.m. General monthly meeting.—Friday, April llth, at 9 p.m. 
Discourse on “‘ Problems of the Atmosphere,” by . Dewar.—After- 
noon Lectures at 3 p.m.: Tuesday, April 8th, ‘‘Recent Methods and 
Results in Biological Inquiry,” by Allan Macfadyen ; Thursday, April 
10th, ‘‘ The Oxygen Group of Elements,” by Prof. Dewar ; Saturday, 
April 12th, “ British National Song,” by William H. Cummings. 








DEATH. 


On the 30th ult., at Sheffield, Witt1am Dennis, M.I.C.E., of Lynd- 
hurst, Victoria-road, Upper Norwood, formerly of Victoria-street, West- 
minster, aged seventy-six. 
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BOILER PUZZLES. 


WE commend to the attention of our readers 
Mr. Stromeyer’s paper on “ Distortion in Boilers 
due to Overheating,” which will be found on page 
344. Mr. Stromeyer has had a large experience with 
boilers. He understands the scientific use of the 
imagination. His paper is a setting forth of imagina- 
tions founded on facts. As we read we wonder how 
it is that boilers can be used at all. We gather 
that causes of destruction are at work hitherto un- 
dreamed of. The stresses and strains set up pass 
belief. We are only reassured when we have 
grasped the all-pervading influence of the “ if.” 





If such and such things really occur, then the result 
must be a catastrophe. As the catastrophes are 
the exception in every-day life, we are naturally led 
to think that Mr. Stromeyer must have given 
imagination a loose rein. Eliminate the “if,” and the 
generation of steam under existing conditions would 
be so dangerous that it would be prohibited by 
law. We need not go far to find examples. Mr. 
Stromeyer’s paper bristles with them. For instance, 
we learn that in the metal in a water tube lin. thick, 
the fire side is subject to a compressive stress of 17:8 
tons per square inch and the water side to a tensile 
stress of the same amount—that is to say, if it is 
“surrounded by a fire of maximum intensity.” 
Again, for a water tube to carry a pressure of 200 lb. 
on the square inch the tube of fin. thick must not 
be more than 6-4in. in diameter. Any attempt to 
make the tube stronger by increasing its thickness 
will be a failure, because of the stress then set up in 
it “ due to the temperature gradient of the metal.’ As 
there are thousands of tubes in daily work which do 
not comply with these conditions, it seems that 
there must be a mistake somewhere. This can 
hardly be, however, because Mr. Stromeyer has 
arrived at his results by the aid of the differential 
calculus. Fortunately we find, when we have read 
a little further, that “ this deduction is only true for 
those cases where the furnace temperature is a 
maximum, or equal to or higher than that found in 
a forge fire ; but, to judge by the molten surfaces of 
the firebricks in some dry back and water-tube fur- 
naces, these temperatures are not infrequent with 
these types of boilers when worked with strong 
draught. This also explains why gas fires whose 
maximum temperatures are about 2000 deg. Fah. 
do not appear to give much trouble under water- 
tube boilers.” 

Leaving these speculations, however, we come to 
far more practical work. Mr. Stromeyer has much 
to say—and he says it very well—concerning the 
effect of grease on boilers. He has the rare courage 
to admit that, in spite of all his experience, he is 
unable to account for certain phenomena which he 
has encountered. Many of our readers will, no 
doubt, remember the sensation caused by the 
investigations of the late William Parker, when 
chief engineer to Lloyd’s, into the effects of 
mineral oil in bringing down furnace crowns. 
It is mainly as a result of these investigations, 
the results of which were amply corroborated 
by further experiments, that the dangers incurred 
by using cylinder oil came to be appreciated. 
It is to this inquiry that we are indebted for the 
multitudinous filters and grease extractors now 
available. Ninety-nine people out of a hundred 
hold that the coming down of furnace crowns when 
oil gets into a boiler is due to the formation of a thin 
coating of oil on the metal, which prevents the 
transmission of heat to the water. The plates 
become heated, and are distorted in consequence by 
the pressure. Mr. Stromeyer shows that this 
explanation is entirely unsatisfactory. We confess 
that we are quite unable to refute his arguments, 
or, more correctly speaking, we cannot discredit 
his facts. He tells us that he has seen 
many bulged and collapsed furnaces in greasy 
boilers, and although he has found much grease 
on the stays, the shell, and even the furnaces 
below the water-line, he has never found even 
a trace of oil or grease on the furnaces 
where bulged, nor anywhere on the furnace parts 
above the grate bars, from which he is driven to 
the conclusion that the action of grease when pre- 
venting the transmission of heat is of a totally 
different nature to that of scale. It will be seen 
that he then goes on to consider various hypotheses 
which may serve to explain what he admits in the 
end to be, as far as he is concerned, inexplicable. 
Why, for instance, does it happen that the furnace 
crowns of greasy boilers come down very slowly ? 
Sometimes the process goes on for months. The 
cleaner the plates—that is to say, the freer from 
scale—the more likely is it that harm will be 
done. 

The latter portion of Mr. Stromeyer’s paper is 
delightful reading. He gives full play to his 
imagination in dealing with a highly recondite 
subject. That certain of his hypotheses may 
appear wild is no detriment to them. Only those who 
are not practically versed in the manufacture of steam 
understand how little is really known about it. We 
cannot here even attempt to deal with what Mr. 
Stromeyer has to say, but we hope to return to the 
subject. That a great deal remains to be learned 
about what goes on inside a boiler we maintain. 
Unfortunately, it is too much the custom to hold the 
contrary. It is, we think, impossible that progress 
can be made in acquiring knowledge unless free 
scope is given to the imagination. Certain things 
happen—ostensibly they ought not to happen. The 
man of pure science will attribute this to errors of 
observation. The man of pure practice will fail to 
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see that they are of importance. The work of 
exploration into Nature’s secrets must be done in 
this case, as in many others, by men like Mr. 
Stromeyer, who will recognise the existence and the 
importance of even little things, and who will then 
use his imagination to frame various hypotheses to 
account for them. The merits and demerits of these 
explanations can then be discussed, and hope may 
be formed that a useful result will be attained. 

It is worth notice that the speakers, in the course 
of the discussion which followed the reading of 
Mr. Stromeyer’s paper, appeared tobe at once unable 
to dispute his statements or to explain the facts; on 
the contrary, they rather helped than hindered him. 
We congratulate the author on breaking ground 
more or less new. He has certainly given engineers 
much to think about. 


BRITISH AND FOREIGN LOCOMOTIVES. 


A PARLIAMENTARY paper, containing correspon- 
dence which has passed between Lord Lansdowne 
and Lord Cromer upon the relative merits of British 
and foreign locomotives in Egypt, was issued on 
Wednesday last. Few publications more interesting 
to engineers of this country have seen light during 
recent years. It may be regarded as divided into 
two principal parts, one dealing with the relative 
merits and efficiencies of American, Belgian, and 
British locomotives, and the other an elaborate 
discussion on the system of public tenders, 
with special reference to its application by the 
Railway Board. Although Lord Cromer leaves us 
with no doubt that he believes in the system, he is 
careful to give just attention to the arguments of 
those who are opposed to it. He lays considerable 
stress upon the fact that it minimises the 
possibility of undue influence being exerted in 
favour of any particular firm or individual. 
“Indeed,” he writes, “the popularity of the tender 
system amongst the official classes, in spite of its 
recognised defects, is very largely due to the fact 
that it not only relieves them of a certain amount of 
responsibility, but also minimises the risk of imputa- 
tions being made.” And he goes on to 
remark that such imputations must be very galling 
to honourable men endeavouring to do their duty 
irrespective of any considerations but the merits of 
the question before them. We are entirely in sym- 
pathy with the “official classes’’ in their desire to 
avoid reflection upon their honour, but what is to 
be said of the incidental value of the public tender 
system, that it relieves them of a certain amount of 
responsibility ? We think the majority of our 
readers will hold the opinion that an attempt to avoid 
responsibility by such a course is dangerous. If 
the officials are not to be called to account 
for failures or defects of the engines they 
select, there must be an overpowering tempta- 
tion to accept the lowest tender and throw 
back the blame on the makers in case of failure. 
Indeed, Lord Cromer himself affords us a case in 
point. “ Experience has shown,” he writes, “that 
the danger of paying too little . . . has to be guarded 
against quite as carefully as that of paying too 
much ; for cases have occurred when, after finishing 
half the contract, the contractor has found himself 
unable to proceed with the work. The Government 
is then practically powerless.’ This disadvantage 
of the public tender system may, he believes, be 
mitigated by restricting competition to firms or indi- 
viduals of known standing and reputation. But, 
even with that safeguard, the whole technical part 
of the correspondence seems to prove, so far as we 
have been able to study it in the limited time since 
its publication, that errors of considerable magni- 
tude may be made. For example, Major Johnstone 
states that the failures of Belgian engines—presum- 
ably constructed by selected firms—* have been very 
frequent,” and he thinks that the difference in 
cost for the first five or ten years at least cannot 
be less than £50 per engine per year or more than 
£80 per year, and he remarks, ingenuously enough, 
that “ After ten or fifteen years, probably all the 
defective parts of a Belgian engine would be re- 
placed, and the two engines (Belgian and British) 
would be virtually equal.” With regard to Ameri- 
can engines, nearly the same tale may be told. The 
course by which such untoward events might be 
avoided would seem to be the assumption of re- 
sponsibility by the “ official classes.” We cannot 
help thinking that the whole of the solution which 
Lord Cromer suggests is not likely to be received 
with enthusiasm in this country. “More 
ample consultation with technical advisers” is un- 
doubtedly desirable, a “more rigorous application of 
the system of limiting the number of competitors” is, 
as we have shown, also to be commended; but if 
‘‘ greater care in specifying the condition of make 
and material to which tenders must conform ”’ is to 
mean a multiplication of the petty restrictions with 


is confronted, then there can be little doubt 
that-one trouble will only be surmounted by the 
raising of another. 

Of the question of time of delivery a good deal 
is said in the report, and the question of standardisa- 
tion is naturally raised in this connection. One 
point, and that of vital importance, is not cleared 
up. Why are the engines wanted in such a hurry ? 
Is it not possible for the Railway Board to decide a 
few months earlier upon the engines they are likely 
to require? Is there so little foresight and such 
procrastination that the Board finds itself compelled 
at the eleventh hour to accept engines which are 
more expensive in the long run than British engines? 
Cases may occur—they do occur from time to time— 
when some diplomatic movement or political event 
demands the sudden acquisition of material. Are 
we to look for events of this kind at the back of the 
orders for American and Belgian locomotives? If 
so, it would be at the least satisfactory to the public 
to know the causes why orders for British goods 
are placed in foreign countries. We are not 
opposing the opening of competitive tenders to all 
nations. It is not a case of equal merit. The re- 
port of the experts shows in favour of British 
engines ; it shows that the Americans consume more 
coal—over 25 per cent. more --and the Belgians re- 
quire more repairs, until both are transformed to 
British practice. The advantage of the less original 
cost is soon swallowed by these expenses. What 
we want, then, to know is why is the Board obliged 
to insist on an early delivery in face of the disadvan- 
tages? Why cannot the requirements be better 
foreseen? There may be a complete answer. We 
ask for it. The statement that for “ financial reasons” 
no locomotives were ordered in 1895 to 1897, whilst 
during the same period large extensions were 
opened, is entirely unsatisfactory. It must surely 
have been known when the extension would be 
ready, and that engines would be required at a 
given time. 

On the many other interesting parts of the report 
we cannot touch at the present time. We com- 
mence to reprint it on another page to-day, so that 
our readers may have an opportunity of reading it 
and forming a judgment of it for themselves. In 
all justice, it must be admitted that it has every 
appearance of being scrupulously just and unbiassed. 


THE EFFECTS OF SYNDICATES. 


THE engineering and iron and steel trades of 
Great Britain cannot fail to be interested in the 
present attitude of the Prussian Minister of Com- 
merce towards the numerous industrial syndicates 
of Germany. It is an axiom that, were it 
not for the high protective duties in force in some 
countries, especially in the United States and 
Germany, it would be impossible for native manu- 
facturers to enforce exorbitant prices at home 
simultaneously with the disposal of surplus pro- 
duction in the United Kingdom and other countries. 
But when, in addition to the support rendered by 
an extreme protectionist policy, one finds the 
creation of syndicates which further increase the 
external competitive capabilities of the trades con- 
cerned, the question becomes one of serious import, 
both to home consumers and the manufacturers of 
other nations that have to contend with this rivalry 
in their own inland markets. As far as the United 
Kingdom is concerned in this respect, there may, 
perhaps, be little to choose between the United 
States and Germany; but if the latter should be 
successful in securing the passing of the present 
Tariff Bill in its existing form, further difficulties 
will, as was recently explained in these columns, be 
placed in the way of the export trade of this country 
with the Fatherland, whilst, at the same time, the 
highly effective powers of competition now possessed 
by the syndicates in relation to Great Britain, 
Belgium, Holland, and other countries, will be con- 
siderably enhanced. The syndicates in Germany 
commence by controlling the production of the 
works forming the individual organisations, and 
any outstanding firms soon find it advantageous to 
throw in their lot with the others. The next step 
of the syndicates is to regulate the selling prices for 
the inland markets, and thus obtain a practical 
monopoly of the trade. When this position has 
become assured, they begin to fleece home con- 
sumers—in other words, to charge extravagantly 
high prices—in order that the production in excess 
of the home requirements may be sold in foreign 
countries at any price obtainable. 

The pursuance of this pernicious policy in the 
Fatherland will be better understood by the con- 
sideration of a few concrete cases. For instance, 
the manufactured iron syndicate pays a premium of 
15s. per ton on exports, and of that sum 5s. is con- 
tributed by the Westphalian coal syndicate; the 
crude iron syndicate makes a grant of 10s. per ton 


ees 
sheet syndicate allows 20s. per ton on exports. [py 
addition to these cases, Dr. Vogelstein, in the course 
of a pamphlet dealing with the Rhenish industrieg 
estimates that in a recent year the coal syndicate 
devoted out of profits no less than £850,000 for the 
purpose of increasing its external sales at the expenge 
of home consumers. This is admittedly an estimate 
but it has been proved, in evidence submitted at the 
Gottesberg law courts, that a year or two ago the 
Westphalian coke syndicate entered into an agree. 
ment for the supply of blast furnace coke {o 
Austrian ironworks at the price of 8s. 2d. per top 
until the end of 1902, whereas the German works 
were compelled to pay 17s. per ton, and are buying 
at 15s. per ton at the present time. It is therefore 
not improbable that the estimate of Dr. Vogelstgj), 
is based upon trustworthy grounds, seeing that the 
coal and coke syndicates work harmoniously 
together. Another instance is afforded by the wire 
tack syndicate, which, according to its own report 
for 1900, incurred a loss of £40,000 on its export 
trade for that year, and a profit of £60,000 from the 
inland markets, thus making a clear profit of 
£20,000 on the total production. Other instances 
might be cited, but sufficient has been said tg 
show that, on the one hand, the operation of the 
syndicates has placed a heavy burden on Teutonic 
firms in their efforts to compete with other nations 
in the supply of manufactured goods, whilst, on the 
other hand, the competition of the semi-mann. 
factured articles sold by the syndicates has seriously 
affected English and Scotch firms for many months 
past. 

The attention of the German Government has 
repeatedly been directed to the injurious effects 
which the activity of the syndicates has upon various 
industries, but until quite recently they had done 
nothing. Now, however, the Prussian Minister of 
Commerce has directed the thirty-six Government 
presidents throughout the country to inquire into 
the matter; but, strangely enough, the presidents 
are instructed to omit any reference whatever to the 
potash, coal, coke, and crude iron syndicates. As 
the existence of some of the leading industries in 
Germany depends entirely upon the attitude of these 
syndicates, it is in no way surprising that some of 
the German newspapers should describe the so- 
called inquiry as afarce. If the Government had 
wished to ascertain the truth they would have 
caused an investigation to be made both on behalf of 
and against these combinations. But the Govern- 
ment have burked a formal inquiry, and hope 
through the Prussian Minister of Commerce to 
obtain information which it must necessarily know 
beforehand can be of no practical value. The Govern- 
ment desire not to endanger the prospects of the Tariff 
Bill by alarming the susceptibilities of the syndicates, 
which are very powerful both industrially and 
politically. On the other hand, the Government 
have endeavoured to conciliate the opposing in- 
terests by granting a half-hearted investigation of 
no use whatever. If the German trades that are 
dependent on the syndicates rest content with this 
inquiry, so much the worse will it be for them and 
for those countries which the Teutonic syndicates 
make the dumping-ground for their surplus pro- 
ducts. 

sites thbis - 


MATERIAL FOR INDIAN RAILWAYS. 


WE cut from our contemporary, Indian Engineering, 
the following interesting information as to where India 
purchases its railway material :—‘“ An official statement 
of value and quantity of railway material, rolling stock, 
and stores imported into India for State and Guaranteed 
Railways, distinguishing between those supplied by 
British firms and foreign firms, shows that in four years, 
1896 to 1899, the State Railways purchased British goods 
of the value of £3,267,319, weighing 399,705 tons ; and in 
five years, 1896 to 1900, foreign goods of the value of 
£107,462, weighing 4763 tons. The Companies’ Railways 
obtained in the five years in question foreign goods of 
the value of £404,843, weighing 40,406 tons, against 
British goods of the value of £11,364,231, weighing 
109,711 tons.” This really requires no comment, saving 
that it appears to be eminently satisfactory. Govern- 
ment and Company-owned lines alike have purchased in 
this country by far the greater portion of the materials 
they have required. 


THE ALL-BRITISH CABLE. 


Tue completion of the first link of the all-British cable 
has been marked by an exchange of messages between 
the Postmaster-General of New Zealand and Mr. Cham- 
berlain. On March 26th the Colonial-office received the 
announcement that the end of the cable connecting New 
Zealand with Norfolk Island and Australia was landed at 
Doubtless Bay. In his reply to Sir Joseph Ward, Mr. 
Chamberlain said: “I appreciate the honour of receiving 
first message sent over Australasian section, and I share 
his hope for speedy completion of project of such import: 
ance and significance to whole Empire.” It is believed 
that the cable will be completed throughout its whole 
length, from New Zealand to Vancouver—something ove! 








which the British tenderer—unlike the American— 


on the pig iron sent out of the country, whilst the 


8000 miles—before the end of the year. 
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LITERATURE. 

side Mémoire de V Officier de Marine. By CHARLES VALEN- 
“ quo, Chef de Bureau au Ministére de la Marine. Fifteenth 
year. 1902. Paris: Henri Charles la Lavauzelle, 10, Rue 
Danton, Boulevard Saint Germain, 118. 
Aide Mémoire is a species of naval pocket-book, 
increased by the inclusion of a part of a navy list. In 

1 contents it most nearly resembles the excellent 
genera ys A r . 
little Taschenbuch of Kapitan-J ieutenant Weyer, though 
its dimensions run to no less than 943 closely printed 
pages: At the outset we may say that it is a most 
interesting compilation ; but certain touches of roman- 
ticism, while enhancing the interest, tend to reduce the 
ntility. We do not know how much official wgis is over 
it, but items of information here and there suggest the 
official hand almost sufficiently to recall one of our own 
Intelligence Department's ewe lambs—the Target-book. 
This, however, 1s by the way; in the main the Aide 
\émoire has a fairly high level of accuracy, while some 
special features are particularly good. 
“There is one crying defect, however, in all French pub- 
lications of this sort—they are so busy in telling of other 
navies that they do not tell us of their own; and it is 
their own that we chiefly wish to consult them for. To 
be sure, the Aide Mémoire does give a bald table of 
French ships,” and is to that extent more satisfying than 
the Marquis de Balincourt’s Flottes de Combat. This 
author ignores his own navy altogether save for the naive 
statement, * Shall I criticise my own family ?” 

The Aide Mémoire is devoid of illustrations. Instead 
of plans, lengthy descriptions of ships are given in a 
preliminary statement finishing up with footnotes. In 
view of the sort of plan that does service for, say, the 
Jeanne d’Are in most similar publications, possibly M. 
Valentino could make out a good case for his system; 
but alas! the printed page seems equally fallible in certain 
cases. Such, however, can scarcely be avoided in so 
creat a mass of detail, but to lump the Kaiser Friedrich III. 
and Wittelsbach into one class, and leave it to a footnote 
to differentiate between them, seems going one better 
than the system followed with the plans of the Naval 
Pocket Book, where notes of a “ The guns are not where 
shown in the plan” order are at least impossible to over- 
look. But against this it may be said that the Aide 
Mémoire devotes much attention to ares of fire and such 
like questions that are too often generally ignored in such 
publications. Testing a few of these selected at hap- 
havard from ships that we know, we have found them all 
aecurate. As to the value’ of the notes generally, per- 
haps we may do best by selecting a few well-known 
British ships and quoting French views upon them. 
Here, of course, the book is exceedingly interesting to 
us. “Magnificent class:—The great defects are the 
unarmoured ends, very dangerous with high-explosive 
shell, and the lack of protection to the 6in. and 12- 
pounder guns. Majestic and Magnificent can 
only fire one shot in three minutes from the big guns.” 
This suggests a quotation from one of those expert M.P.’s 
who know all about the Navy. 

In connection with the Admiral class the notes tell us 
that the Howe carries four 12in. 45-ton guns, and that 
the Benbow has changed her 110-ton guns for two 
13*5in. The Renown has “excellent seaworthy quali- 
ties, good stability, steers well ; one of the best ships in 
the British Navy.” In the London, &c., “the secondary 
artillery leaves much to be desired.” The Monarch has 
“modern artillery—two 22-ton in each turret in place of 
old muzzle-loading, and quick-firing guns of large calibre.” 
Mr. Arnold Forster had certainly better note this—the 
Monarch was a ship that he used to worry about. Sans- 
pareil “ va recevoir des canous nouveaux de 50-tonnes a la 
place de ses vieux canons de 111 tonnes (1900).” 

Space does not admit of taking all our ships in detail, 
so we will briefly mention a few more critical remarks. 
The Trafalgar is “a good fighting ship—too low in the 
water, rolls much.” The Hood is “ unseaworthy.’ The 
Superb “has sixteen 6in. guns, and is thoroughly 
modernised.’ Imperieuse has been fitted with submerged 
tubes. The defect of the Cressy class is that they are 
too strong to serve as scouts, not strong enough to “ be 
in the line.” The County class are “ feebly protected, 
weakly armed, but sufficiently so to fight against simple 
protected cruisers; the main deck guns cannot be fought 
in any sea.” Poor Sir William White! As for the Edgar 
class, “the rise of temperature in these ships, in which 
ventilation is not sufficiently good, has given cause to 
numerous complaints following upon accidents, in some 
cases fatal "’—a statement rather suggestive of Jules 
Verne, 

The usual statistical tables of ships follows. An excel- 
lent and novel feature is the placing of an asterisk 
against ships not ready for sea or of no fighting value. 
The number of these in “ Angleterre ” is great, and they 
g0 against all our torpedo boats under No. 82. This is 
correct enough—the early boats are not worth their keep. 
All battleships older than the Colossus are similarly 
starred—the Admiral class might have been also. In 
“France ” the asterisk is less freely given, for while we 
are allowed only 20 efficient torpedo boats France 
is credited with 153. Russia comes next with 61, then 
Japan with 59. In battleships, including good coast 
defence ships—the Hero and Conqueror in our case— 
we are given 46 effective against 32 French, 21 Russian, 
and 20 German—a fact that should win the Aide 
Mémoire the patronage of the Navy League. Armoured 
cruisers total for us 10, against 7 French, 8 Russian, 
and 1 German. Protected cruisers only give us a credit 
balance, 107 against 82 French, 6 Russian, and 24 German. 
Twin-screw sloops” are not recorded, but we may trust 
the British Admiralty to see to it that our numerical 
Superiority in “ twin-screw sloops ” shall be absolute. It 
18 only about 20 to 1 in ratio now, but the last Estimates 


teaee which the armaments of the Courbet, Devastation, Duperré, 
‘veut, Requin, Indomptable, and Caiman appear to be given incorrectly. 


THE 








have not disappointed public expectations in these craft, 
whatever views about new battleships may obtain. 

The rest of the Aide Mémoire is made up of a useful 
list of submarine cables, a seniority list of French officers, 
52 pages of the “ Droit Maritime International,” inevit- 
able to all non-British naval annuals, a Jist of ships in 
commission on various stations, a summary of launches, 
&e., during 1901, and a very interesting table of pay in 
various navies. Naval engineers will like to know that 
the Engineer-in-Chief of the British Navy is a Contre- 
Amiral, and fleet engineers mécaniciens de la flotte— 
capitaines de frégate, which renders into English as 
commander engineers of the fleet. As these are not 
French terms, the corresponding officers in the French 
service being but mécaniciens en chef, the desired 
“executive rank” has been granted to our engineers by 
the Aide Mémoire. The rates of pay may be of interest 
if we quote them as given :— 


British. French, 
£. pe 
CL... me 7 500—600 
Inspector of Machinery 639 410 
Fleet engineers. ... 292—547 
Staff engineers ... 292—547 . 
Chief engineers ... 292—547 295 
Engineers ... 182—219 230—260 
A.E.’s . 109—136 174—225 


There are in the French Navy 300 engineers in two 
classes, only 20 chief engineers, 6 inspectors, and but one 
C.I.M. Turning to other nations, in Greece a chief 
engineer—the highest rank—gets £200 a year, but there 
are only two so extravagantly paid. In the Turkish navy 
there are 400 engineers, which allows an average of about 
100 per effective ship, so in Turkey at least there is no 
“dearth problem.” But a discreet gap stands in the pay 


column. The only thing evidenced is that there is no 
promotion. However, as in most Turkish ships there 


appear to be no engines, this may be as it should be. 
There are, we note, no less than 130 post captains in the 
Turkish fleet. Our Navy has but 206, France 124, Russia 
92, and Germany 54. A total of 130 captains seems 
rather large for a maximum of seven ships, of which not 
more than four seem able to move at all. 


SHORT NOTICES. 


** Finch’s” Telephone Numbers of Architects and Builders. 


rubber test piece up to 16in. The stress is applied to the 
specimen by means of a hydraulic piston working on the 
base plate of the machine. It is arranged for a working 
pressure of 1000 lb. on the square inch, which may be either 
derived from an hydraulic main or by means of a hand 
pump. The machine is built on the single lever principle, 
and, since the fulcrum is placed nearly in the middle, the 
travelling weight, when at zero, balances the longer end, and 
so removes the necessity for a fixed balance weight. The 
indicator beam is marked up to 4000. The upper gripper is 
stationary, and hangs on the rear knife edge of the steelyard. 
The lower gripper is attached to the piston-rod working in 
the hydraulic cylinder. In action, when testing for tensile 
strength, the lower gripper is pulled down, and after each 
test, on the pressure being relieved from the piston, it is 
drawn up again into position for another test by the action 
of balance weights, which act by means of chains running 
over pulleys attached to the gripper body. The grippers are 
removable, and are simply used for testing in tcnsion. 








London: B. Finch and Co., Limited.—This is a stiff card, intended 
for hanging on the wall. It is divided into three columns on each 
side, containing the names of the principal builders and architects 
in London and their telephone numbers. 

Notes on the Management of the Garduner-Serpollet Steam Motor Car. 
By G. H. Olliver. London: Iliffe and Sons, Limited. 1902. 
Price 1s,—This little pamphlet is apparently compiled for the 
benefit of the amateur who intends acquiring one of these cars, and 
contains much information which cannot fail to be of assistance. 
It may be questioned whether a careful perusal of the contents 
will not act as a deterrent to some ignorant purchasers, for it is 
sure to open the eyes of such persons who have only the feeblest 
notion of the care with which the motor car, whetber propelled by 
a steam or an oil engine, requires to be handled. If it does nothing 
more, however, its existence will be amply justified. 

Hints on Playing the Jane Naval War Game. Together with all 
the New Rules and Official Changes. By Fred. T. Jane. London: 
Sampson Low, Marston and Co., Limited. 1902. Price 12s. 6d. 
net.-—Mr. Jane has done very wisely in publishing this volume of 
rules, hints, and examples for playing his naval war game. To the 
beginner, unassisted by expert opinion, many difficulties present 
themselves. Foremost amongst these is the uncertainty as to the 
value of a blow in different parts of a ship. The present volume 
will help to remove that difficulty ; but it is doubtful if the game 
can ever be intelligently played without theassistance of an umpire 
well acquainted with the ships in action. The new firing rules for 
the smaller guns, using dice or ‘‘ loo” spheres, as in America, have 
greatly simplified and hastened the game ; whilst the improvement 
of the form of the striker, consisting in the enlargement of the 
head, has helped to bring the percentage of hits to something very 


nearly approaching what might be actually expected. Not the 


least interesting and instructive part of the book are the accounts | 


of various actions illustrated by sketches, maps, and photographs. 


The new rules for submarines will be studied with interest not | 


unmixed with a little amusement at the dilemmas prepared for the 
commander of the under-water craft. The rules for night attacks 
are ingenious. At one time, we believe, Mr. Jane contemplated 
actually playing the game in more or less intense darkness. That 
idea has Som given up as impracticable. The night game is now 
played in the light, but the opposing ships do not actually see each 
other, the models being replaced by numbered buoys, of which 
the umpire holds the key. There are various other details which 
give to the fight the uncertainty of night action. The book is 
written, in those parts that lend themselves to such treatment, in 
an easy, readable style, and it will doubtless be found valuable by 
those who use the naval war game. 








INDIA-RUBBER TESTERS. 





INDIA-RUBBER testing machines have gradually become 


more and more of a necessity as the use of this substance has 
increased in general manufactures. Perhaps, even, it may 
be said that the testers themselves have extended the use of 
rubber, since they have demonstrated the latent qualities of 
the pure material and of the different combinations obtained 
by mixing it with other substances. In any case, the testers 
themselves have now reached a high degree of development 
and precision. The illustrations which we give herewith 
represent two testing machines of somewhat different pattern 
which have recently been introduced by Samuel Denison and 
Son, of Leeds. The first of these, Fig. 1, is designed to put 
}-ton pressure per square inch upon rubber blocks prepared 
for railway buffers. Considering its capacity, it is a 
wonderfully compact machine. Its capacity is 15 tons asa 
total, and it can therefore deal with blocks which have an 
area of 30 square inches, and it will compress specimens of 
any thickness up to 4in. The method of working it will be 
quite evident from the illustration. It is hand-driven, and 
there is a train of gearing, the thrust block working on steel 
ball bearings, which reduces the friction to a minimum—so 
much so that we understand that the friction in the machine is 
overcome by a weight of 21b.; which is the amount required 
to actuate the steelyard. The rising and falling plate is 
circular, being 18in. in diameter, and the lower plate is 24in. 
square, while the total floor space covered is 4ft. by 2ft. 

The second machine, illustrated in Fig. 2, unlike the fore- 
going, can test specimens either under tension or compres- 





sion, It allows for the stretching cr elongation of the 





Fig. 1—-15-TON COMPRESSION TESTER 


When the machine is wanted for testing by compression the 
grippers are replaced by flat pieces, between which the 
blocks of rubber are placed. The travelling weight is fur- 
nished with a vernier, which enables readings to be taken to 
one pound. The operator has in either case only to manipu- 
late the hydraulic valves, since the balance weight is propelled 
automatically along the steelyard. The mechanism for 
bringing this about is ingenious. The necessary driving 
force is obtained by means of a weight, which has the effect 
of turning a spindle and set of sprocket wheels and chains 
arranged in connection with the balance weight. Some of 
the gear can be seen in the engraving. When the point of 
balance is reached a brake comes into play and stops the 
motion. A specially designed governor prevents the travel 




















Fig. 2—TENSION AND COMPRESSION TESTER 


of the weight being too quick. There is a hand wheel to 
bring the weight back to zero, where it is held by a sping 
catch, which can be released by pressing a knob on the beam 
of the machine. 








In the latest report on the working of the Western 
Australian railways, the reason for the placing’of an order for loco- 
motives in America is given. It appears that the demand for 
haulage power was so acute, and the facilities for repairs so inade- 
quate, that it became necessary to take steps to meet the emergency 
by extraordinary means. In view of the long periods required by 
British contractors in which to complete orders, it became necessary 
to look elsewhere, and the result was that an order for twenty com- 
pound heavy locomotives was cabled to Philadelphia in December, 
1900. Delivery at Fremantle was given in July, 1901, and they 
are now all in traffic. Although it is necessary to specially educate 
the drivers to the operation of these engines, good results are said 
to be obtained from them. 
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place, the pivot pin in the heel of the boom is removed, and | head of the mast. The blocks have 20in. sheaves, and wire 


Nl 
ENGINES OF THE TWIN-SCREW STEAMER | the boom slid endwise upon the floor of the platform wagon, | rope is used throughout. The swinging cables are led alo 
ARUNDEL. | with its head resting on the headstock. The A frame is | the floor of the car and through sheaves at the feet of the 





| then lowered backwards, revolving on pin bearings at the | A frame. 
FULFILLING the promise given in our article of February 


21st, on the ‘* Cross-Channel Passenger Steamship Services,’’ 


| floor, until its head rests upon the crutch in front of the 


engine. 














RAILWAY BRIDGE 


that we should give an illustration, &c., of the main engines 
of the London, Brighton, and South Coast Railway Company’s 
mail steamer Arundel, employed in the Newhaven-Dieppe 
service, we have pleasure in now presenting to our readers, in 
the two-page supplement of our present issue, a perspective 
view—looking forward—of the two sets of fine twin-screw 
engines fitted in that vessel by Denny and Brothers, of Dum- 
barton, who are also the shipbuilders. 

Having in the issue of Tor ENGINEER above referred to 
given a detailed description of the Arundel’s engines, it need 
not be repeated here. In reply, however, to the query often 
put to us, as to why water-tube steam generators are 
not more frequently fitted by British engineers to such types 
of vessels as the Arundel, we may say that the water-tube 
boiler has been ‘‘tried’’ in several instances in Channel 
steamers, and has been found ‘‘ wanting,’’ so much so indeed 
as to have led to the determination to replace them with the 
well-tried type of boilers fitted by Messrs. Denny in the 
Arundel, these consisting of two double-ended cylindrical 
boilers, with three corrugated furnaces at each end, worked 
at a pressure of 1601b. per square inch, on the closed stoke- 
hold system, which are found to give ample steam for the 
efficient propulsion of the vessel under the most trying con- 
ditions of sea and weather met with in the English Channel. 

The Arundel has, as we previously stated, beaten the 
‘* record’’ in the run from Dieppe to Newhaven, she having, 
on April 20th, 1901, left the former port at 1.49 p.m., and 
arrived at the latter at 4.49 p.m., thus making the time from 
port to port three hours, or twelve minutes less than had 
been previously occupied in covering the distance. 








BRIDGE ERECTING CRANE. 

A NOTABLE feature of engineering construction work in the 
United States is the undertaking of special classes of work 
by different men and firms, who devote their energies to de- 
vising methods and appliances for facilitating their opera- 
tions with a view to rapidity and economy. One contractor 
who makes railway bridge erection—not construction—his 
speciality, has recently had built for his use a large derrick 








| the floor and inclined inwards 


ERECTING CRANE 


The platform wagon is 50ft. long and 10ft. wide, with two 
side sills or sole plates, which are 33in. plate girders, con- 
nected by transverse 10in. channel bars, the whole being 
floored over with ,',in. steel 
plate. It is mounted on two 
four-wheeled bogies. At the 
rear end is a 35 horse-power 
engine with vertical boiler. 
This operates the drums for 
hoisting the load, raising and 
lowering the boom, and swing- 
ing the boom horizontally. 
It also drives one axle of the 
rear bogie by a link belt or 
sprocket - chain connection, 
thus making the machine self- 
propelling when at work. Its 
highest speed in this way is 
from eight to ten miles an 
hour. 

Resting on a shoe bearing at 
the front of the machine is a 
steel mast 25ft. high, of rect- 
angular section, with four angle 
irons and four sides formed by 
lattice bars. The head of this 
is supported by an A frame, 
with legs pivoted at the sides of 


to the top, where they are con- 
nected by an arch-shaped box 
girder, with a pintle bearing 
for the mast. The A frame 
has guy rods, adjustable by 
sleeve nuts, and attached to 
inclined bars whose ends are 
riveted to the sole plates. The 
boom is 40ft. long, but can 
be increased to 60ft. by an ex- 
tension piece inserted at the 
middle. It is built up, like the mast, of four angle irons”for 
the corners with four sides of lattice bars. The heel is 
pivoted to the mast by a 4in. pin, while the head is heavily 

















BRIDGE ERECTING CRANE UNDER TEST 


car or railway crane, which is here illustrated in its working | built up of plates and carriesjtwo steel blocks, one for the 
position in the yards of the builders, the Illinois Steel Com- | hoisting gear and the other for the topping lift, the cable for 
pany. When the machine is to be transported from place to | which latter is led around a block on an arm attached to the 





The machine weighs 56 tons, and has a lifting capacity of 
27 English tons, witha reach of 40ft. on the boom, When 


| raising heavy loads at the side of the machine, the stability jg 


increased by screw jacks placed on the sleepers and supportin, 

the corners of the underframe. Girders up to 100ft. in lengt} 

can be handled. This crane has been used for erecting all the 
steel bridges on the new Peoria extension of the Chicago ond 
North-Western Railway, and is now in use on the renewal] of 
bridges on the main line of this railway. For a test load the 
crane raised ten 24in. rolled steel joists 60}ft. long, these 
beams weighing 100 lb. per foot. This load was raised with 
the boom inclined at 40 deg. above the horizontal, and way 
swung sideways to points 10ft. on either side of the line of 
rails upon which the machine was standing, 





LONDON SUBWAY REGULATIONS, 


Tue Bill promoted by the London County Council to 
authorise the formation of a subway from the Victoria. 
embankment to Southampton-row, and the construction of y 
tramway therein, has been read a second time in the House 
of Commons on the understanding that the general poweis 
sought to be obtained were withdrawn from the measure. |t 
was originally proposed by the Bill that in addition to the 
particular scheme referred to, general powers should he 
conferred on the County Council to make subways for 
tramways in any part of the metropolis, but this intention 
naturally gave rise to considerable opposition on the part of 
railway and other companies, which considered that their 
interests would be prejudicially affected by the exercise of 
such powers, and rather than incur the risk of the Bill being 
rejected, arrangements were made for the omission of the 
clauses relating to the question. Thusthere is no immediate 
prospect of a threatened general interference with the interests 
of private companies in this direction, although a revival of 
the attempt to secure comprehensive powers in regard to 





iMACHINERY OF BRIDGE ERECTING ,CRANE; 


subways may in all probability be expected on a later occasion. 
The subway question is, however, of intarest at the present 
moment from another point of view, inasmuch as the regula- 
tions now in operation are proposed to be extended so as to 


| apply both to the subways in existence, and to those which 


may be constructed in the future. By virtue of the Subways 


| Act, 1893, the County Council made by-laws in December, 


1895, regulating the use of all subways vested in it at the 
time of the passing of the Act, and fixing a scale of fees for 
the use of the subways and the penalties for breaches of the 
by-laws. These regulations only related to the subways in 
existence when the measure became law, and the County 
Council has recently had under consideration the advisability of 
extending the scope of the by-laws to those subways built 
since the passing of the Act, and to those which may be con- 
structed from the present time. With this object in view, the 
County Council has now made new by-laws, which have been 
forwarded to the Board of Trade for approval; but in order to 
prevent any difficulty arising in regard to future cases, it is 
proposed to insert in any improvement Bills under which 
subways may be projected, conditions providing that the 
clause applying the provisions of the Subways Act shall also 
expressly apply the by-laws which may be in force under that 
Act. The latter compels the owners of pipes and wires 


| disturbed through the construction of subways in connection 


with new streets to transfer them to the subways. The new 
by-laws which will, it is understood, meet with the approval 
of the Board of Trade, relate to ‘‘ subways at present vested 
or which may hereafter become vested in the Council.’ 
summary will be of interest. 

The by-laws provide in the first place that fourteen days at 
the least before any company, body, or person desires to place 
or bring any pipe or wire—other than a service pipe or wire 
—into a subway, notice in writing shall be given to the 
Council, together with full particulars of the position and 
manner in which the pipe or wire is to be placed in the 
subway, of the dimensions, the proposed method of support, 
and in the case of a wire, particulars of the insulation and 
highest electromotive force for which it will be used. The 
work shall not be carried out without the written consent of 
the Council’s engineer, but this by-law shall not apply in case 
of emergency, or in case of the necessity for the repair of any 
pipe or wire, or the replacement of a single length of 
pipe. Should any emergency arise, particulars of any 
work done shall at once be sent to the Council’s engineer. 
Three days’ notice and similar details are required before any 
service pipe or wire can be placed in the subway, and in this 
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case also the sanction of the engineer must be obtained | using steam at 2501b. pressure. Steam is to be supplied by 


except in the event of emergency. The removal of a pipe 
or wire is subject to fourteen days’ notice, whilst three days 
are sufficient for intimating that repgirs, alterations or re- 
jacements of single lengths of pipe are contemplated, 
although these regulations become inoperative in case of 
emergency. When due notice has been given in accordance 
with the foregoing by-laws, and intimation of approval or 
disapproval has not been imparted before the expiration of 
the notice, the Council shall be deemed to have consented to 
the works. If within fourteen days of receipt of particulars 
of work done in case of emergency, the engineer shall express 
his disapproval, the work shall be altered or amended to the 
satisfaction of the Council. The execution of any work 
which will involve the alteration or reconstruction of any 
subway shall not be commenced until the expiration of forty- 
eight hours after notice has been given by the company to 
the owner of every pipe or wire in the subway, specifying 
the nature of the work, and the time at which it is to be 
begun. The by-laws refer further to the use of safety lamps 
only in the subways, the opening and raising of gratings, the 
use of subways between the hours of 6 a.m. and 6 p.m., and 
the delivery to the Council at the beginning of each year of a 
statement of particulars of 
any pipes or wires placed, 
repaired or altered in any 
ales during the preced- 
ing twelve months. It is 
also provided that anyone 
using a subway shall pay 
to the Council on quarter 
days fees and charges 
according to the following 
scale : 

(1) A charge of 5s. for 
each day or part ofa day 
during which a pipe or wire 
is being repaired, altered, 
laid in or removed from a 
subway; (2) a charge of 
1s. for opening or closing a 
subway at any time other 
than that fixed for the 
daily visit of the Council’s 
officers. In addition to 
these, an annual charge is 
made for the use of and 
supervision of pipes and 
wires in the nine existing 
subways, according to the 
length of the subways and 
the internal diameter of the 
pipe, Which is held to in- ~ 
clude ‘‘a gas pipe, water 
pipe, main, line, tube for 
wires, or Other tube.’’ In 
the case of other subways 
an annual charge has been 
fixed in respect of each 100 
yards or portion of 100 yards 
of pipe, according to a 
scale which increases with 
the internal diameter of 
the pipe. An annual charge 
is also made for each junc- 
tion box, valve, or other 
addition to the space occu- 
pied by any pipe or wire, 
the rate being 10s. per cubic 
foot or part of afoot. The 
by-laws provide for the 
imposition of a penalty not 
exceeding £5 for any con- 
travention, and of a fur- 
ther penalty not exceeding 
40s. for each day during 
which such offence is con- 
tinued after written notice 
of the offence has been given. In conclusion, it may 
be mentioned that the by-laws do not apply to any pipe 
or wire authorised to be laid by Provisional Order or 
Licence under the Electric Lighting Acts, or under any 
special Act incorporating those Acts, or—in respect of such 
wires—to any company empowered to lay them. 





H.M. CRUISER LANCASTER. 





On Saturday, March 22nd, the first-class cruiser Lancaster 
Was launched at Elswick shipyard by Sir W. G. Armstrong, 
Whitworth and Co., Limited. The launch was a success in 
every way. The Lancaster forms one of ten sister vessels 
known as the Monmouth class. 
Essex, Cornwall, and Suffolk—are dockyard built, the 
remainder being built by contract. These are the Monmouth, 
the Bedford, and the Donegal, being built by the Fairfield 
Company ; the Berwick, by Beardmore and Co.; the Cumber- 
land, by the London and Glasgow Shipbuilding Company, 
Limited ; and the Lancaster. We have already fully dis- 
cussed this class of cruiser—see our issue of October 12th, 
1900-—but we may usefully recall the following facts as 
regards the Lancaster, an engraving of which, as she will 
appear when completed, we give on page 336, 

She was laid down on March 4th, 1901, and therefore only 
slightly more than a year elapsed between her commence- 
ment and the launch. Her length is 440ft., and her beam 


66ft., while her draught forward is 24ft. and aft 25ft. Her 
displacement is 9800 tons, and her speed 23 knots. Her 


main armament consists of fourteen Gin. guns. Two are 
carried in a twin-hooded barbette on the forecastle, and two 
similarly mounted are placed aft. The remainder are in 
casemates amidships—six on the main deck, and four on the 
upper deck. Thus six guns can fire ahead or astern, and 
nine on each broadside. There are beside ten 12-pounders, 





thirty-one Belleville boilers, which also provide steam for the 
various auxiliary machines, and there will be economisers. 
Four sets of dynamos are fitted with direct-acting compound 
engines for lighting, &c. These dynamos are of the multi- 
polar type, supplying a direct current of 500 ampéres at 100 
volts pressure. There are also steam steering engines, electric 
boat hoist, four distilling evaporators, air- compressing 
machinery, and ice-making machinery. 

After the launch Sir Andrew Noble, in proposing ‘‘ Success to 
the Lancaster,’’ expressed his regret at the absence of Mr. Philip 
Watts, who had designed the cruiser, and who unfortunately 
could not be there to see the last vessel built under his 
auspices launched. Sir Andrew added that the practice 
which they had so long advocated at Elswick—of having an 
effective belt_at the water-line—had been carried out. 








FIRE FLOAT FOR FIUME HARBOUR. 





WE give herewith an engraving of a powerful floating steam 








FIRE FLOAT PUMPING PLANT 


| designed for fixing on an existing steel 


fire installation recently constructed by Merryweather and 
Sons, Limited, London, to the order of the Hungarian 
Maritime Government. The installation is intended for the 


| protection of shipping and waterside property, as also for 


salvage operations, in Fiume Harbour, and has been specially 
barge. Steam 
is provided by a vertical boiler of the Merryweather quick 
steam-raising water-tube type, designed for a working 
pressure of 120]b., which can be generated from cold 
water in ten minutes from time of lighting the fire. The 
boiler is lagged throughout with polished brass, and the 


| feed arrangements consist of a donkey pump of the ram 
| type. and injector, both in connection with a capacious 


Of these, four—the Kent, | 


fresh water tank, the donkey pump being also available for 
pumping out the bilge if necessary. The fire and salvage 
pump is of the makers’ latest ‘‘ Greenwich Admiralty ”’ 


| horizontal high-pressure type, with double steam and water 
cylinders, 16in. and 12in. diameter respectively, by Sin. 


three 3-pounders, and eight Maxims distributed over the | 


superstructure. Two submerged torpedo tubes are also 
fitted. This armament is protected in the main by 4in. 
armour casemates, barbettes or hoods, while the bases of the 
gun positions, the water plane and the funnel uptakes, from 


stroke, capable of discharging over 2000 gallons of water per 
minute, and of throwing a 2in. jet to a height of 240ft. 


| The motion between the steam and water cylinders is 


transmitted direct by means of double piston-rods of 
manganese bronze, arranged diagonally above and below the 
crank shaft, which is provided for the purpose of working 
the slide valves and determining the stroke. The connecting- 
rods work off steel crossheads, coupled to both piston-rods, 
and the slide valves, which are placed above the cylinders, 
are actuated by rocking levers connected to the excentric 
rods. The pump cylinders are of the double-acting type, and 
made entirely of gun-metal in one casting, the valves and the 
whole of the interior being easily and rapidly accessible for 
examination or repairs. Suction is taken from the bottom of 
the barge through a Yin. sluice valve, with a strainer-box, which 
is likewise easily accessible for cleaning, and an independent 
suction connection for flexible piping is also provided to enable 
the pump to be used for salvage purposes or other pumping 
operations of a like nature whenever necessary. Capacious 
copper air vessels are fitted to both the suction and 
delivery ways, and the latter has six gun-metal swivelling 
outlets for 34in. hose, each controlled by a separate shut-off 
valve. 

A full equipment of fire fittings is provided, including a quan- 


the main deck down to 5ft. below the water-line, are protected | tity of special canvas hose for high-pressure duty, and sufficient 
| dividing breechings and branch pipes to enable as many as 


bya belt of Armstrong armour varying from 4in, to Yin. in 
thickness. The usual curved protective deck, #in. thick, pro- 
tects machinery and magazines from shell splinters. The 
machinery, which is being constructed by Hawthorn, Leslie 
and Co., is to develop. 22,000 indicated horse-power, and 
comprises two sets of four-cylinder triple-expansion engines, 


twelve jets to be thrown simultaneously. The main feature 
of the installation is its extreme lightness and small bulk as 
compared with pumping plants of the ordinary type, the 


| floor space occupied by the boiler and pump being only 
' 12ft. by 5ft., and the combined weight under five tons. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions g our 
correspondents.) 





PREMIUM SYSTEM. 


Sir,—Has your correspondent Hubert Henry not written un- 
advisedly when he compares the premium system tobribery? Has 
he not put the worst construction on it? Bribing a man is giving 
him something, say money, to act unfairly. The average reduc- 
tion per cent. in the article referred to—which, by the way, is 
creditable to the good spirit and fair dealing of the writer—is 
28 per cent. There is no insinuation in the article of workmen 
loafing. Possibly the reduction in the special case referred to 
may have arisen chiefly through increased facilities given by the 
employer to the workman. We heard of a case some time ago of a 
workman in a large shop who, pressed by his employers to turn out 
a job in agreat hurry, did it in a good many hours under the usual 
time, but was unable, do what he would, to turn out any similar 
job as quickly. According to the workman, everything was in his 
favour—the condition of his tools, the condition of the material, and 
probably all needed help given. Anyone who knows the conditions 
of workshops .is aware how sometimes delays with work are un- 
avoidable, as, for example, waiting in turn for the use of an over- 
head crane which cannot overtake all the work at that particular 
time. We have seen men frequently fretting because they could 
not get on with their work for want of some part or parts unmade 
orunmachined. Passing to the general question, the contention of 
your correspondent is that if a workman can by his own exertion 
and ability reduce time on a job by one hour he ought to have 
done so before. And if he takes money for this reduction, and his 
employers offer to give him payment for such reduction, it is a case 
of bribery and corruption. Does your correspondent see where he 
is going? Every limited company that pays their manager a com- 
mission on the output is guilty of bribery, according to your 
correspondent. And as a member of any of our engineering 
institutions, as an honourable man, seeks the prosperity of that 
institution, it follows, according to your correspondent’s reasoning, 
that a council offering a gold medal for the best paper is bribing, 
because the member should do his best simply from a sense of 
duty. 

if a man digs my garden for 3s. a day, and does a good day’s 
work, and I say to him, ‘‘If you give attention as you have 
opportunity, and learn the best method of digging the various 
soils, you will be more valuable to me, and I will give you 4s. a day,” 
am | bribing him or throwing insinuations at him! Surely, if a 
workman devotes some of his spare time and money to technical 
literature, and is able to pick up a good hint, or even to give one 
from his own observation that will increase output and save, say, 
£1, it is both proper and just that some encouragement should be 
given him, If the employer takes the £1 he is encouraging piety, 
according to your correspondent. But if he says, ‘‘If you make 
any saving by skill, industry, and attention, or any suggestion that 
will result in a saving of £1, you will be entitled to 5s,” he is guilty 
of bribery. First-class and reliable workmen are one of the 
principal factors in a good shop. And if a good workman knows 
any suggestion he may make will be readily received and con- 
sidered, instead of being pooh-poohed, he is encouraged in his 
work and thoughtfulness. But if, in addition to this, he knows that 
a valuable hint given by him or improved method of work 
introduced by him will be rewarded, and his family thereby helped, 
his work becomes more interesting and its toil is lightened. As a 
rule, all workmen like to be able to speak highly of the shop they 
belong to, and are glad of its prosperity. Any system, be it 
premium or otherwise, that promotes mutual benefit and good 
feeling is deserving of all success. BEECHWOOD. 





Sir,—Noticing Mr. Henry’s remarks anent the above, in last 
week’s issue of your paper, I should like to say a few words. 
The average workman, although willing to work for his daily 
bread, does not wish to work hard nor,to take an intelligent interest 
in his firm’s welfare, consequently the premium plan has been 
devised to rouse him from his lethargy and encourage him to do 
his best. As an employer of labour, I may say that insufficiency 
of wages is no excuse for the slackness on the men’s part, for if a 
master doubles an employé’s rate it will not follow that double the 
amount of work will be turned out. No, the easiness of the man 
will still remain, no more activity will be shown in his daily task, 
even though he be paid more than his ability warrants ; but give 
him an incentive, such as the premium system provides, and then 
there will be a marked change, as well as an increased output. 
Such a system as the one referred to is, I think, most commend- 
able to all interested in the labour question, as not only does it 
benefit the workman, but is a source of profitableness for the 
master as well. A Scot. 

March 26th. 





BALDWINS WORKS—20,000TH LOCOMOTIVE. 


Sir,—In your note on this matter on March 21st, by aslip of pen 
or printer, you spoke of the Baldwin Locomotive Works having 
completed its ‘‘ two-thousandth ” locomotive for ‘‘ 20,000th.” 

At my recent visit I found them turning out five locomotives a 
day and employing about 10,500 persons. 

ter on you will, no doubt, illustrate this locomotive fully an 
give details, but it is such an interesting combination that your 
readers might like a few early notes. 

Built for the Plant system express work, No, 119 is the first 
specimen of Mr. Samuel M. Vauclain’s latest system of compound 
ing with balanced cylinders and valves. All Mr. Vauclain’s com- 
pounds hitherto have had the four cylinders outside, this one has 
the de Glehn arrangement of two inside and two outside ; high- 
pressure 15in. and low-pressure 25in. by 26in. The high-pressure 
cylinders introduce a cranked axle, which is practically a novelty to 
living engineers in the United States. 

The wheels are practically identical with Mr. Worsdell’s 2001 
class on the North-Eastern, being six-coupled—with a leading bogie 
—73in. in diameter. M. de Glehn drives his leading axle by the 
inside cylinders, and his second axle by those outside, but the new 
Plant system 119 is, I think, absolutely novel, since all the cylinders 
drive the leading axle of three. There are two piston valves and 
two ordinary valve gears. The engine is almost perfectly baianced. 
The cylindrical fire-box and special boiler invented by Mr. Cornelius 
Vanderbilt are used, with a steam pressure of 200lb. The fire-box 
is 13lin. long and 55in. in diameter, with annular corrugations, 
providing 128 square feet of heating surface and a grate area of 
27-25ft. The extended wagon-top boiler has a minimum diameter 
of 62in., and a maximum one of 824in., and contains 341 steel tubes 
of 2in. diameter, 15ft. long, which give 2665. square feet, or a total 
heating surface of 2793 square feet. The locomotive weighs 80 tons, 
of which 57 tons are on the driving wheels, while the tender, with 
9 tons of coal and 5000 gallons of water, comes out at 45 tons, or a 
total of 125 tons (British). . This is not a large machine as modern 
United States express locomotives go, but the grades are not 
excessively steep on the Plant system. 

The tender is of Mr. C. Vanderbilt’s patent cylindrical type, the 
same as was in attendance on the Illinois Central Railroad locomo- 
tive at the Buffalo Pan-American Exhibition, and somewhat similar 
to that shown at the Paris Exposition for the big Italian --Adriatic 
—compound, which runs fire-box first ; but the Vanderbilt system 
has the coal on the tender in a big box across the front end of the 
tank, thus bringing the fuel very handy to the stoker, besides 
enabling more coal to be carried in proportion to water. The 
cylindrical tank is cheaper to make and to fix, and is of greater 
strength, in comparison with its weight. 


The boltless steel tender trucks, invented by Mr. W. E. Symons, 
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superintendent of motive power of the Plant system, also here first 
introduced, are worthy of very close attention. 
If our friends over the sea can now chuckle over their Atlantic 
and six-coupled types being tardily adopted for our newest express 
types, we can in turn ‘‘ have the smile,” when we see their pre- 
judice against cranked axles going down before their desire to have, 
perhaps, a better distribution of compound cylinders. 
Edinburgh, March 31st. NorMAN D, MAcDONALD. 


RAILWAY MANAGEMENT. 


Sik,—In your important and thoughtful leading article in 
yesterday's issue of THE ENGINEER you deal very severely with 
amateur critics of our English railways, whilst apparently uncon- 
sciously furnishing the keynote to their existence. You note that 
they do not attack steamship management. Here lies the key. 
Our steamship companies are directed by experts, are directed 
well, and their management is only justifiably criticisable by the 
shareholders of these private companies, and is no concern of the 
public at large. Not so our railways. These are incorporated by 
Act of Parliament, private injustice is done for the public weal, 
and they are of national importance and interest, and therefore 
the man in the street has as much right to criticise them as he 
has Parliament. If there were not grave defects the man in the 
street would not devote so much attention to them. 

Now, Sir, when, some time back, I was homeward bound from 
America, I travelled with the secretary of one of the great 
Canadian trunk lines. He stated to me that the average freights 
on his line were lower than the coal rates on English lines. If, 
then, our barely-paying English lines haul under such wasteful 
conditions that 50 miles of haulage in England damns manufac- 
ture more than nearly 1000 miles in America, and resuits in 
American invasion of our iron trade, the man in the street looks 
for a remedy if our railway people do not supply it. Now, Sir, I 
think, as a ‘sinful amateur,” that one of the solutions lies in big 
wagons, heavier and less frequent trains. I know personally a 
great many of our general managers too well to think them in- 
competent, and through the courtesy of one of them I was riding 
on the foctplate a short time ago with a driver of some thirty 
years’ experience and good record. I mentioned to him that I 
thought the great eight-coupled L. and Y. goods engines a step in 
the right direction. He promptly said they were useless and 
dangerous until large wagons were provided. For, as he pointed 
out, it was too dangerous a shunting operation to marshal fifty 
10-ton trucks, while the marshalling of ten 50-ton trucks was an 
easy and safe proceeding. Just let one of your readers picture to 
himself what the driver sees when backing fifty small wagons on to 
the brake van on a fairly sharp curve. 

Now, what but amateurs, and in many cases decrepit amateurs, 
are our railway directors! Here lies the worst and most funda- 
mental defect of our railway system. When a successful and old 
business man practically retires from his own business he becomes 
a railway director as a genteel and remunerative hobby. Many of 
them are actually decrepit old men. Railway direction does not 
admit of a man devoting nine-tenths of his time to other matters. 
Let anyone look through the ages and railway qualifications 
of our English railway directors and say how many of them are 
more than mere guinea-pigs, and as self-opinionated and incom- 
petent as myself. Let any of vour readers study London hotels, 
and see whether more than half the time of our railway general 
managers is not devoted to promoting in Parliament Bills for ever- 
increasing and diminishingly-remunerative capital expenditure. 
They have to leave a lot of general management to assistants. If 
the competent general manager disagrees in his policy with his 
often incompetent board of directors he is requested to resign bis 
position, The public assist in the railway trouble by always 
favouring excessive competition, to the point of non-remunerative 
working. 

One of the advantages of State railways is that the State 
position enables them to introduce reforms, such as larger and 
fully-loaded wagons, without being bullied by people whose want 
of patriotism would not cause them to modify their shoots for the 
benefit of cheaper haulage to the national good. Another advan- 
tage of State railways is in the matter of direction. In America 
great and large-minded magnates secure control which to some 
extent answers the purpose. With four trunk lines to the North 
a small trader can bully a railway to take at once a wretched 2-ton 
parcel in a 10-ton truck without being made to pay a 10-ton 
freight for it. This is one of the causes of waste haulage. 

Now, Sir, I claim that the remedy for the serious defects of our 
English railway system can only be brought about by bringing the 
man in the street and the railway management nearer together ; 
if competent people like yourself would propose remedies, the 
man in the street will not try to propose them himself. 

To that extent I deprecate your oversnubbing the amateurs; | 
should prefer to see you educate them. Once show an Englishman 
of the class that money is wanted to carry out reforms, and that 
such reforms will be intelligently carried out, he will find the 
money. It-is naturally with the greatest diffidence I write this. 
My main object in doing so is to draw more valuable leading 
articles from your editorial pen. 


Riverdale, Sheffield, March 29th. ALLEYNE REYNOLDS. 





Str,—With reference to your last week’s leading article, I trust 
you will allow me to mention two things which appear to me to 
warrant the criticisms you take exception to. First, the question 
of profit is not the question the non-technical Press is discussing, 
but the efficiency of public service. Secondly, so long as it costs 
less to convey goods from Liverpool to New York than it does 
from Sheftield to Liverpool, the non-technical Press display their 
wisdom in leaving well alone. 

A table comparing rates per mile and mean speed of steamships 
and goods trains throughout the world would be a very instructive 
document, which could hardly fail to interest business men as well 
as myself, who am only 


March 31st. AN IRRESPONSIBLE AMATEUR, 





Sir,—It appears that the ratio of working expenses to receipts 
for the past half-yearonthe North British was 49 per cent. and 65 per 
cent. on the North-Eastern and Midland, and 68 per cent. on the 
Great Western Railways. I submit this is a strong reason for 
shareholders demanding a thorough overhauling of accounts on 
the three ‘‘heavies.” I further submit that only business men 
should be elected directors—men in the prime of life ; the retiring 
age should be fixed at sixty-five years. Money should not be 
squandered any more on attractive railway stations, as the plainest 
huildings suffice ; for instance in one of the railways I am interested 
in, the Great Western—see report of the large undertakings in 
Railway Magazine for March—let the Great Western Railway 
directors show that they are alive to the folly of lavish expenditure 
on handsome buildings. 

It should be borne in mind, moreover, that new capital cannot be 
obtained now on such favourable terms as a few years ago, so 
capital expenditure should be kept down—in particular when it is 
intended to be spent on ‘‘ insane competition.” J concur with your 
remarks on ‘‘ Railway Management.” 2 
RICHARD VARLEY. 
1, Portland-place, Brighton, March 29th. 





RAILWAY GAUGES.—-AMERICAN ENGINEERING. 
S1r,—In your “ Replies to Correspondents” in THE ENGINEER 
of February 14th, you gave the gauges of railways in America as 
4ft. Sgin., ft. 6in., and 1m. This is, of course, correct ; but as the 
word America is now so frequently used to indicate the United 


4ft. Shin., 5ft. 6in., and 1m. In the United States the old broad- 
gauge lines and all the important narrow-gauge lines have been 
converted to the standard gauge. Out of some 195,000 miles of 
railway in the United States there are only about 170 miles of 2ft. 
gauge, 5000 miles of 3ft.—most of these being short lines—-and 
65 miles of 3ft. Gin. gauge. 
The review of civil engineering work of 1901, in THE ENGINEER 
of January 3rd, seems to indicate a lack of realisation of propor- 
tions and a general unfamiliarity with the work in the United 
States. For instance, in the second column of page 15, you refer 
to overhead wires and New York tramways ; but New York has no 
overhead wires except in the outlying suburbs. It: has steam and 
electric elevated railways, conduit system electric tramways, and 
compressed air tramways. There are even a few horse tramways, 
— overhead wires are not permitted in the city of New 
ork, 
In the third column of page 16, you give seven lines toa general 
mention of the mileage of railways in the United States, but 
curiously enough, follow this with a note of one single extension of 
a minor line in Texas, with no reference to the individual work of 
hundreds of other more important lines. This is somewhat as 
though an American writer should, in a review of engineering in 
England, remark that the Hull and Barnsley railway had built a 
10-mile extension, omitting all mention of the larger railway 
systems and their new work. 
In the third column of page 17, you say that the new East River 
bridge at New York will have a “single track” for the elevated 
railways, but as trains will run at intervals of about a minute, you 
will easily see that this must be—and is--a double line, or double 
track. Just below, also, you mention one—and that not the most 

important —of the rolling-lift bascule bridges built in 1901. 
U.S. RalLway, 


[We would remind our correspondent that his criticisms apply, 
not to ourexperience, but to New York experience. }—Ep. THE E. 





THE SPEED OF MOTOR CARS, 


Sir, —I think you have missed the point of the present agitation. 

The ‘‘Motor Man” is not asking for permission to drive 
furiously. All he wants is that the present cast iron limit of 12 
miles per hour shall give place to the ordinary law that no one 
shall drive furiously, or to the common danger. No one would 
drive an inch per geological period faster if this were done ; the 
only effect would be that a motor-car driver would not be, as he is 
at present, of necessity a law-breaker. 

I submit, Sir, that no one would drive any faster if this change 
were made, and there would not be the slightest extra difficulty 
in getting a conviction against a furious driver. 

Then there is the other point that I mentioned. At present 
every single motor-carist in England, be he prince, J.P., or 
ordinary citizen, is a law-breaker. This is not as it should be. 
It is not only placing a class of otherwise law-abiding citizens in an 
unpleasant position, but it brings the whole law into contempt. 

The auto-carist asks to be freed from this evil, and in exchange 
offers to be numbered. As far as high speeds are concerned, I 
would far rather have the 12 miles limit and no number, as with 
anything like reasonable care, you need very seldom be caught, 
and the fines can be reduced to an average and debited to working 
expenses, 
hen as to the matter of stopping. Here I can only agree with 
you in every way. I tried some experiments on the adhesion of 
rubber tires on wet and dry—but not greasy —roads some time ago, 
and found the maximum was 70 per cent., and the minimum 60 
per cent. If the weight on the back axle be taken as 70 per cent. 
of the load, we have a maximum stopping power of about 49 per 
cent.—call it 50 per cent. It therefore appears that the minimum 
distance to stop a car travelling 20ft. per second—say 13 miles per 
hour—would be 12}ft. To this must be added the error of 
‘* personal equation,” or the ‘time necessary to apply the brakes 
after the senses have detected the danger. This is, I believe, 
usually taken at -2 second, which would mean 4ft., so that about 
the minimum stopping distance would be 16ft. 

It may be of interest to add that the adhesion of iron tires on 
common roads is about 30 per cent., or half the adhesion of rubber 
tires. J. S. V. Bickrorp. 
Camborne, March 22nd. 





TRAVEL IN AIR. 


Sir,—I have read Mr. Challis’s letter in your last issue. His 
attitude is too ancient to require criticism: ‘‘I have not seen, 
therefore I do not believe.” I do not take exception to the 
argument as far as the individual is concerned. For those who 
have seen—and I fancy they are many—the problem has perhaps 
a deeper interest. Mr. Challis suggests quite a sound principle to 
attack the difficulty, though we may disagree with some of his 
premises. For instance, I do not think that even forty years’ 
observation and study will resolve every problem or expose to 
light every principle, and there may be a deal more in the flying 
principle than the ‘‘ paddle to lift and the screw to propel.” 
However, I do not pose as a scientific expert, but having had a 
long experience in observation and general study like Mr. Challis, 
I think that “‘ flying without wings” is a helpless and hopeless 
problem. But I do think that in the discovery of exactly how 
wings are used lies the solution of the problem, and this I under- 
stand is the inquiry which has engrossed Mr. Lancaster's 
observation and study for so many years. I hope before this 
correspondence closes we shall have some satisfactory evidence in 
the way of practical demonstrations given by him of the possibility 
of soaring. TRAVELLER, 
March 25th. 





BRITISH UV. AMERICAN RAILWAYS, 


Si, —-I have read your editorial, in which you point out that 
our railway officials know more about our railways than anyone 
else, and that they have satistied themselves that they los 
nothing to learn from America, But, notwithstanding all this, I 
am not convinced, 

I am a coalmaster in Lancashire, from which there is an annual 
output of 16 million tons of coal. I am charged railway dues by 
the Caledonian Railway Company for shipping my coal at Glasgow 
at the rate of 24d. per ton per mile. When I venture to complain 
of this, and mention American rates, I am told that ‘‘there are long 
runs in America,” and the rates for short runs must be 2}d. per 
ton per mile. In support of this they even raised their rates 
recently, but we were fortunately able to convince the Board of 
Trade that this was unjustifiable, and they were brought back 
again to 2}d. per ton per mile. 

But even for long distances the rates on our railways are exorbi- 
tant. I wish to send my coal to London—a distance of 400 miles— 
but the Caledonian Railway Company quote a ‘‘reduced” rate of 
20s.a ton. In America coal is carried this distance for 4s. a ton. 
Why is there this difference? JI don’t pretend to any special 
knowledge of railway management, but surely what can be done in 
America can be done in Britain. If it cannot, the sooner we shut 
up shop the better, for we cannot hope to compete if we are thus 
taxed by the railway companies. COALMASTER, 





THE TEACHING OF MATHEMATICS, 
Str,—The extremely interesting papers on the above subject 
will, I hope, pave the way to some necessary reform in the educa- 
tion of a junior engineer. How true the statement of ‘‘ Engineer” 
is, that a mathematician is born, and not made, and that it by 
no means follows that to be a successful engineer necessitates 
being a mathematician! If this were so, it might equally be said 


experience in the morkehon, at any rate if the mathematics ar 
applied to engineering subjects. The jumble of “scientifie” 
teaching that is crammed into a youth’s head, in this enlighteneg 
age, only results in producing a mixed and entirely useless 
smattering of the different branches of mathematics. If a yout), 
shows a special aptitude for mathematics, by all means let him 
pursue that particular line, and blossom forth as a full-fledged 
professor ; but let us hope that his more prosaic brother may be 
allowed to continue in the profession, although he may not by 
what is known as a mathematician. S. A. Hout, 








BRITISH, BELGIAN, AND AMERICAN 
LOCOMOTIVES IN EGYPT. 


A ParRLIAMENTARY paper (Commercial, No. 1, 199) 
[Cd. 1010] was issued on Wednesday containing corye. 
spondence respecting the comparative merits of British, 
Belgian, and Areerican locomotives in Egypt. In May 
last Sir Alfred Hickman asked the Under-Secretary fo; 
Foreign Affairs in the House of Commons whether he 
was aware that the chief inspector of the locomotive de. 
partment of the Burma Railways had reported that the 
American locomotives in use there consumed upwards of 
35 per cent. more fuel than English locomotives doing 
the same work ; and whether he would cause trials to Pi 
made of the consumption of fuel in the American and 
Belgian locomotives in use on the Egyptian railways, 
The correspondence contains despatches which  haye 
passed between Lord Lansdowne and Lord Cromer upon 
the question. This correspondence and the various re. 
ports and appendices are too voluminous for us to publish 
them in their entirety, but we commence to-day publishing 
an abstract of the document, which will be found 
exceedingly interesting. We refer to the subject editorially 
in another column, : 
( Receiced 


The Earl of Cromer lo the Marquess 6, Lansdowne, 


January 13th, 1902.) 
Cairo, December 31st, 1901, 

My Lorp,—I have the honour to forward the following docu. 
ments :— 

Enclosure 1.—A memorandum, accompanied by numerous tables, 
which has been prepared by Mr. Trevithick, in which the results 
of some careful and prclonged trials between British and American 
locomotives are given. 

Enclosure 2.—A memorandum, written by Major Johnstone, the 
President of the Railway Board, in which he makes some obserya- 
tions on Mr. Trevithick’s report. 

Enclosure 3.—A further memorandum, prepared by Major 
Johnstone, in which he explains the reasons why certain orders 
have recently been placed in Belgium and America. 

Enclosure 4.—Some notes made by Major Johnstone as to the 
differences between the American, Belgian, and British locomotives 
employed in Egypt. 

Major Johnstone ‘emphatically warns all concerned against 
basing their conclusions solely on the totals and averages arrived 
at.” This warning is, without doubt, necessary. The reports 
should be read in their entirety by all who are interested in the 
subject under discussion. Nevertheless, I venture to submit a few 
observations to your Lordship, with the object principally of 
drawing attention to some points which would appear to be of 
special importance. 

I would, in the first instance, wish to make some general remarks 
on the system of public tender as it is practised in this country, 
with special reference to its application by the Railway Board. 
The matter is one which has frequently formed the subject of 
discussion here, and on which very diverse opinions exist amongst 
croacient authorities. That the — has its merits and also 
its demerits cannot be denied. Its principal merit is that it 
minimises the possibility of undue influence being exerted in 
favour of any particular firm or individual. It cannot be doubted 
that this is a very great merit ; for it is of importance, not only 
that there should be no favouritism, but that the public should be 
convinced that none exists. So far as my experience goes, the 
latter is far more difficult of attainment than the former of these 
two objects ; for, whilst the public are, perhaps not unnaturally, 
prone to suspect the existence of favouritism on grounds which 
are frequently inadequate, the officials—or, at all events, those 
with whom I am principally brought in contact—appear to be 
wholly dominated by two ideas, namely: (1) To get the best and 
cheapest article they can for their department; and (2) To 
studiously avoid any course of action which might possibly involve 
imputations of favouritism being cast on them. Indeed, the 
popularity of the tender system amongst the official classes, in 
spite of its recognised defects, is very largely due to the fact that 
it not only relieves them of a certain amount of responsibility, 
but also minimises the risk of imputations, such as those to which 
I have alluded above, being foe 5 These imputations are often 
very unfair, and must be singularly galling to honourable men 
who are endeavouring, often under circumstances of much 
difficulty, to do their duty irrespective of any considerations but 
the merits of the particular question with which they have to deal. 
The principal demerit of the system is that it not unfrequently 
fails to secure the main object in view, which is to obtain for the 
taxpayers, for whom various responsible officials act as trustees, the 
best and cheapest article which can be procured, That there have 
been some notorious failures in this connection cannot be denied. 
I need not, however, on this occasion dwell on the details of any 
special case, 

It is obviously difficult to combine the advantages and, at the 
same time, to obviate the disadvantages of the tender and non 
tender systems. My personal opinion is that the question of which 
system should be adopted depends greatly on the circumstances of 
each case. For instance, there would, I think, have been the 
strongest objections to the adoption of the tender system in the case 
of the reservoir works now being executed at Assouan and Assiout. 
In the case of works-of these dimensions and of this importance, 
the paramount necessity of obtaining the services of a contractor 
of proved trustworthiness, and possessed of substantial means, 
must be placed before any other consideration. I may say that, 
in the particular case under diseussion, I felt the force of the 
argument, which I have stated above, so strongly that, at the time 
when the matter was under consideration, I should have advocated 
the abandonment, or, at all events, the postponement of these 
most useful and necessary works, rather than have consented to 
any conditions under which the responsible officials of the 
Government would have been in any degree hampered, either in 
the free choice of the agents whom they might wish to employ, or 
in their liberty of control over those agents. 

In more ordinary cases, whether the question involved be the 
execution of public works or the supply of any particular article, 
there is sometimes no objection to the adoption of the tender 
system. One of the disadvantages of that system may, at all 
events, be greatly mitigated by restricting competition to firms 
or individuals of known standing and reputation. Several in- 
stances have occurred in this country of tenders being made at 
prices which obviously could not be remunerative. When this 


occurs, although, under the conditions of tender, the Government 
is not obliged to accept the lowest offer, a great temptation 
obviously exists to accept it, and, as a matter of fact, it is fre- 
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paying too little has, in the case of Government con- 
be guarded against quite as carefully as that of paying 
for cases have occurred when, after finishing half the 
contract, the contractor has found himself unable to proceed with 
the work. The Government is then practically powerless, The 
qqution money which the contractor has usually deposited may, 
indeed, be forfeited, but it is in most cases insufficient in amount 
to compensate for the inconvenience and expense which would be 
used by annulling the contract and starting afresh with some 
ther contractor. The result is that the Government has to come 
a the defaulting contractor's assistance, and only ends by 
eventually obtaining what it requires after a great deal of trouble, 
and often at a price equal to, if not in excess of, some offers which 
were originally rejected, Hence the necessity of limited, in prefer- 
once to unrestricted, competition, ele ai 
The application of the system of limited competition is, how- 
ever, by no means easy. On this subject I invite attention to the 
remarks made by Major Johnstone.* i ' 

Turning more especially to the question of which these popes 
treat, namely, the methods of purchasing locomotives for the use 
of the Egyptian State Railways, I note that Major Johnstone 
ays: —‘ The Commissioners of the Debt insist, I think quite rightly, 
up all such orders being put out to — amongst firms 
selected irrespective of nationality.” I also am of opinion that 
under all the special circumstances which exist in Egypt, the Com- 
missioners are right to insist on the adoption of this principle. A 
great deal, however, depends on the manner in which the system 
isapplied. It might be thought, when once care has been taken 
i the preparation of the specifications, and when once the principle 
of limiting competition had been applied with sufficientrigour, that 
there ought to be no great difficulty in deciding on what offer to 
accept. In reality, the question is by no means so easy as might at 
first sight appear. Many other points besides price have to be 
taken into consideration before it can be decided which particular 
offer is, on the whole, the best. In the first place the very impor- 
tant element of time has to be considered. Within reasonable 
limits it is obviously cheaper to accept a costly engine, which 
can be delivered rapidly, rather than a relatively inexpensive 
machine the delivery of which would be greatly delayed ; 
but what are the limits within which this general statement 
holds good ! How much is it worth while to sacrifice in the way 
of money in order to ensure rapid delivery! Or, to put the 
question in another way, for how long is it worth the while of the 
railway board to go without a new engine in order eventually to 
acquire one at a relatively cheap rate ! Then the questions of 
quality and durability have to be considered. How much extra is 
it worth while to pay in order to purchase a relatively superior 
article! The question is one as to which I conceive that even 
experts may have some difficulty in advising with confidence. It 
js unquestionably one of great importance. Major Johnstone, 
for instance, says that ‘‘one would probably be well 
within the mark in saying that it would be cheaper to pay £500 
more for an engine built by a first-rate British firm than for one 
built by a second-rate Belgian firm.” Further, the question of 
the relative consumption of coal and oil—on both of which I shall 
have more to say presently—are of great importance. 

It is only by a full consideration of the relative weight to be 
attached to each of the elements which constitute factors in the 
calculation that a valuable opinion can be formed as to the 
= machine which will, on the whole, turn out the best 
argain for the State. 

J am fully convinced that the Commissioners of the Debt, the 
Railway Board, and the various responsible officials in the Financial 
and Public Works Departments of the Egyptian Government only 
have one object in view, and that is to do their duty to the tax- 
payers of Egypt, without reference to ~ other interests which 
may be concerned. But I presume that the Commissioners 
especially are in much the same position as myself, that is to 
say, that they do not possess the technical knowledge necessary 
for the formation of an independent opinion on the merits and 
demerits of any particular class of locomotive. 

Iam quite unable to indicate any special or very precise method 
for solving the problem which I have propounded above. More- 
over, apart from the fact that in matters of this sort some diver- 
gence of opinion amongst experts is to be expected, I am very far 
from holding that in this, or in other cognate matters, the 
authorities with whom the decision ultimately rests, should 
necessarily possess the technical knowledge requisite for the 
formation of an independent opinion. On the other hand, it is 
obvious that, in such circumstances, without reference to one or 
more experts, no opinion of any real value can be formed. I 
cannot help thinking, therefore, that by calling into council the 
technical advisers of the Egyptian Government—not to decide, but 
to assist in arriving at a decision—a very fair idea could be formed 
as to what offer should be accepted in any particular case. I may 
add that the thorough impartiality of these gentlemen cannot be 
called in question, any more than that of the Commissioners of 
the Debt. I am aware that the technical advisers of the Egyptian 
Government are already consulted. I would, however, suggest 
more ample consultation, a more rigorous application of the system 
of limiting the number of competitors, and greater care in specify- 
ing the conditions of make and material to which tenders must 
conform. I cannot but think that if attention were paid to these 
three points, most of the objections which, under the present 
practice, exist against the system of public tenders in the case of 
locomotives would disappear. 

I now turn to the results obtained at the recent trials between 
locomotives of various types. 

Sir Alfred Hickman, to whom the credit of initiating this very 
useful and interesting discussion is, in a great measure, due,} 
asked more especially for information as regards the consumption 
of coal and oil, and also as regards the relative cost of repairs in 
the case of the British and American types of engines. | regret 
that, even now, the whole of this information cannot be furnished. 
| will, however, state generally the results in respect to each of the 
four principal points which, if | understand rightly, have to be 
considered in judging the merits and demerits of a locomotive. 

These are: (1) Price. (2) Time required for construction. (33) 
Quality, including the question of cost of repair and consumption of 
vil. (4) Consumption of coal. 

_As regards price, I invite attention to the table given by Mr. Tre- 
vithick, It appears that on seven recent occasions, when tenders for 
locomotives were invited, American offers were twice received. On 
both of these occasions, the British were more favourable than the 
American prices, so long as the designs and specifications prepared 
by the Egyptian Railroad Board were followed. 

The actual figures were as follows :— 
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‘ On the other hand, the American firm—Burnham, Williams and 
0., Whose works are known as the ‘ Baldwin Works ”—offered 
to supply engines differing in certain particulars from the Egyptian 
designs and specifications, but which they held to be of equal 
nd and ——s suitable to the work which had to be performed. 
‘nder these conditions, the. American prices fell respectively to 
£1855 and £2475—that is to say, 19 per cent. below the British. 
po reason for this great fall in price is sufficiently obvious ; it is 
‘hus explained by Mr. Trevithick :—The American firm, he says, 

Were able to introduce their stock standards, and to advance 
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= a y attracted much attention locally, with the result that it had been 

br ed to make some exhaustive experiments te test the relative merits 
1¢ British and American engines. 





work continuously without being hampered by, to them, unknown 
an! unnecessary conditions—an advantage which, in my opinion, 
quite accounts for the difference in the cost and time of delivery 
between the two makes of engines.” 

I invite special attention to Mr. Trevithick’s remarks on the im- 
portant question of standardisation. Major Johnstone, whilst 
endorsing all that Mr. Trevithick says, points out ‘‘that the 
American types are an object-lesson as to the disadvantages of 
standardisation where it prevents the introduction of improvements 
in design.” 

It appears, however, that it is not so much in the matter of 
price as in respect to the period required for construction that the 
American manufacturers have the greatest advantage, not 
only over British, but over all other competitors. The figures in 
this connection are, indeed, very remarkable. On the two 
occasions given by Mr. Trevithick, when British and American 
firms entered into competition the former offered to complete the 
orders in forty-eight and in ninety weeks respectively. The 
American offers, on the other hand, were for delivery in eighteen 
and thirty-five weeks if the Egyptian designs and specifications 
were followed, or in twelve and thirty weeks if certain changes in 
the designs were allowed. ; 

It cannot be doubted that the main reason why so many orders 
for railway and other plant required in Egypt have recently been 
given to America, is that American firms have been able to 
execute them with extraordinary rapidity. For reasons to which 
I have frequently alluded in my annual reports, and on which I 
need not, therefore, dwell at present, railway development in 
Egypt did not, for many years, keep pace with the ey 
increasing prosperity of the country. The natural result ensued. 
A moment came when a large quantity of material was required 
for delivery in a short time, and, inasmuch as American firms 
were in a far better position than others to comply with the 
requirements of the Government as regards time of delivery, a 
large portion of the orders naturally went to America. 

Major Johnstone gives several instances in point. 
quote the following :— 

** From 1895 to 1897,” he says, ‘‘for financial reasons, no loco- 
motives were ordered, while, during the same period, large exten- 
sions were opened, and the traffic increased nearly 20 per cent., 
with the result that it became very urgently necessary to order 
some seventy engines, Tenders for fifty were received from various 
firms, including one American firm, Burnham, Williams and Co., 
who offered twenty engines in twelve weeks, The shortest time 
offered by a European firm was oi par weeks. Mr. Trevithick, 
on this, reported that, while he did not consider the American 
design suitable, he could not undertake to work the traffic for 
eleven months more without additional engines. Consequently, 
the American tender was accepted, as well as tenders for fifty from 
one British and four Belgian firms.” 

The main reason for the great superiority of the Americans in 
respect to time of delivery is unquestionably the same as that to 
which I have alluded in discussing the question of price, namely, 
the adoption in America of the system of standardising the shapes 
and sizes of the different portions of the machines. 1 do not 
possess sufficient knowledge of the subject to express an opinion 
as to whether these are the sole reasons of the superiority. The 
difference in the times of delivery between the American and 
European firms is so great that I cannot help suspecting that some 
other reason must have contributed to the result.* Possibly at 
the time the tenders were invited the principal British and 
continental manufacturers had their hands already so full that 
they were unable or unwilling to execute the Egyptian orders 
speedily. 

Turning to the question of the quality of the materials and of 
the workmanship, on which the cost of repairs and, to a consider- 
able extent, the consumption of oil mainly depend, no conclusive 
opinion can be formed on the evidence of the reports annexed 
to this despatch. Mr. Trevithick says:—‘‘ As regards the con- 
sumption of oil and the cost of maintenance, I refrain, as yet, 
from giving an opinion or comparing results, beyond saying that 
the British passenger engine rides more easily and demands less 
attention on the part of the driver and fireman than the American, 
which augurs that the latter will engage the workshops more than 
the former, and will not last so long.” 

On this Major Johnstone remarks: ‘‘I regret that Mr. Trevi- 
thick can give us no figures as yet as to the consumption of oil 
and cost of repairs. As regards oil, the lubricating arrangements 
were to a great extent of a kind which our men did not under- 
stand and could not use properly, and many alterations have been 
made in them here, so, even if figures were available, they would 
not necessarily prove anything. As regards repairs, so far no 
marked difference has been noticed between the English and 
American engines, and the latter appear to require considerably 
less repairs than the engines of Belgian manufacture: but further 
experience may modify this opinion. The consumption of oil in 
the American engines is said to be large, but, as implied 
above, this cannot necessarily be attributed to defective workman- 
ship.” 

Further, Major Johnstone says: ‘“‘The American engines differ 
comparatively little from the British as regards quality of material 
and workmanship; as regards the former there are considerable 
differences of practice as to the materials used, but they appear 
equally good of their respective kinds ; as regards the latter there 
is a notable want of finish in the American engines, and some of 
the less essential work is very rough indeed, but the principal 
working parts are said to be as well made as the British equivalents.” 

It will be observed that Major Johnstone states in detail the 
differences between the British and American engines. 

As regards the relative merits of Belgian and British engines, 
Major Johnstone makes the following remarks: ‘‘In the case of 
the Belgian and British-made engines employed here, the design 
is identical, and the differences consist in material and workman- 
ship. 

d There is very little to be said against the Belgian workmanship, 
except against that part of the workmanship which is expended 
on making the materials harder and more durable. 

‘* As regards coal consumption—which depends upon the evapo 
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On this point Major Johnstone writes te me:—‘‘There is one other 
important reason, namely, the system of inspection of material. In 
England it is the custom for the engineer's inspector to test the material 
at the maker’s works before it is delivered to the locomotive builders ; 
and different engineers insist on different tests. Consequently, the 
locomotive builder cannot order the material beforehand, nor can the 
steel or ironworker make it, as he does not know what conditions of test 
it may be required to fulfil. Standardization of tests and of the sections 
of certain materials in Great Britain would, I think, be an unmixed 
benefit. The American maker keeps most of his material ready and 
partly worked up, and does not submit to such tests. Only in very 
exceptional cases are small differences in tests and sections of any real 
consequence to the design, ¢.y., in the introduction of locomotives of 
exceptional power, This sort of standardisation is what Mr. Trevithick 
suggests, and a Committee of the Institute of Civil Engineers is now at 
work on the question.” 


Since writing the above, I have received the following from Mr. 
Trevithick :—‘‘ The Baldwin Works are at present turning out locomotives 
at the rate of 1000 a year, or 28 per cent. more than the combiréed turn- 
out of the four leading English locomotive firms, viz., Neilson, 300; Dubs, 
150; Sharp Stewart, 140; and Kitson, 130. Their secret of success in 
rapidly and inexpensively constructing locomotives is their continuous 
day and night work, system of piecework, and working to fixed types 
and templates. It will be readily understood how great an economy can 
be effected in the construction 0 ines so plicated as locomotives 
when, by working day and night, double the amount of work is obtained 
out of the plant and buildings—capital—when no scheming nor drawings 
are necessary and when complete sets of tempiates and patterns exist. 
Moreover, under this system they are able to make use of labour-saving 
machines and tools specially designed for the manufacturing of the 
various parts forming their standard locomotives, the employment of 
which would be inadmissible in English workshops, where only a few 
engines are constructed to the same type. Thus it is that the Baldwin 
Works, so long as they have sufficient orders to engage their machinery 
night and day, and are allowed to construct to their own standard types, 








rative efficiency of the boiler, and the thermal and mechanical 
efficiency of the locomotive—there is practically no difference. 
The small differences I have noticed have been in favour of the 
Belgian, as against the English, but they are so small as to be 
within the limits of probable error of the experiments. 

“There is no reason to sup that there is any marked differ- 
ence in the consumption of x 

“The failures of the Belgian engines—and they have been very 
frequent—have been in most cases due to the materials of the 
boiler ; but the materials of the engine also compare unfavourably 
in some cases with those of the English engines,” 


* ” * * * * ad 


“1 regret that J cannot give accurate figures as to the difference 
in cost of repairs. From statements received from Mr. Trevithick, 
and from the Accounts Department, I think that the difference in 
cost, for the first five cr ten years at least, cannot be less than £50 
og engine per year, and there is no reason to suppose that it can 

more than £80. After ten or fifteen years, probably all the 
defective parts of a Belgian engine would be replaced, and the two 
— would be virtually equal.” 

t is, however, in respect to the relative consumption of coal that 
the recent trials are of special value. The most scrupulous care 
was taken to render the trials fair. On this point Mr. Trevithick 
says :—‘‘ These comparisons have been carried out under excep- 
tionally favourable circumstances, inasmuch as the locomotives 
employed were typical of their respective countries in design and 
manufacture, and the trials were personally conducted, and the 
results conjointly signed by a representative sent out by the 
American builders, and a locomotive inspector of the Egyptian 
Railway Administration.” 

Trials were made with both goods and passenger engines. It 
was found that, in the case of goods engines, the American con- 
sumed 25-4 per cent. more coal than the British engine, while the 
latter was drawing 14-2 per cent. more load. In the case of the 
arog engines, the American was 50 per cent. more than the 

ritish consumption, with the same average load. This latter 
difference represented, at 34s. 2d. per ton—the average price 
paid last year by the Railway Board—an additional cost of £400 per 
engine. 

Major Johnstone, in reviewing the figures, says, speaking more 
especially of the senger engines:—‘‘The contrast between 
about 20 Ib. of coal per mile in the best runs of the British engine, 
and over 60 Ib. in the hardest runs of the American, is quite extra- 
ordinary. On the whole, the superiority of the British type is fully 
established ; but it is clear that the passenger engine is a bad 
example of American practice.” 

The general conclusion to be drawn from these trials is, I. think, 
that, in respect to price, British manufacturers can well hold their 
own in cases where special designs have to be executed ; that, in 
respect to quality, the work they turn out is at least equal, and 
often superior, to that of American or Belgian competitors ; and 
that, in respect to the consumption of coal, they have a decided 
superiority over American, though not apparently over Belgian 
manufacturers. The British weak point is the time required for 
executing orders. It is to this subject that I venture to draw the 
special attention of all who may be interested in the matter. I 
am not competent to express any personai opinion as to the extent 
to which it would be possible or desirable to imitate the Americans 
in adopting the principle of standardisation, on which the low 
, _ quick delivery of the American manufacturers mainly 

epend. 

should add that I hope, at some future time, to be able to fur- 
nish further information in respect to those points as to which the 
experiments so far made have not as yet led to any conclusive 
results.—I have, &c. (Signed ) CROMER. 


P.S.—After this despatch had been written, I received a further 
Memorandum* from Mr. Trevithick, in which he makes some very 
interesting remarks upon the relative merits of the various types of 
engines which have from time to time been purchased by the 
Egyptian Railway Administration. After reviewing the circum- 
stances of the case, Mr. Trevithick condemns ‘the policy of accept- 
ing the lowest offer” as “short-sighted.” Such has been my 
personal opinion for a long time past, but it has to be borne in mind 
that, as regards locomotives, this policy has not, at all events 
recently, been fully applied. I do not think, jthat the system 
requires change, but I have already made some suggestions as to 
how it may usefully be modified in its application. 

I further invite attention to the remarkable figures given by 
Major Johnstone. It appears that, prior to the institution of the 
Caisse de la Dette, railway material was mainly purchased in France 
and England. The French engines, I may observe, were, so far as 
can be at present judged, of very superior quality. But Major 
Johnstone says, ‘‘the system of international competition seems to 
have had the effect of excluding French makers altogether, with 
the exception of the French works of the Franco-Belge Company ; 
while only eighteen locomotives were ordered from Great Britain 
in fifteen years—from 1882 to 1897—as against 132 from Belgian 
firms, including the Franco-Belge Company.” 

When it is remembered that the decision in these matters lies 
sere with the Railway Board, which consists of three members— 

ritish, French, and Egyptian—and, to a greater extent, with the 
Commission of the Debt, which consists of six members chosen 
from the six great Powers of Europe; and when it is further 
remembered that the practical result of the system which has 
been adopted is that orders for locomotives have, of recent years, 
mainly gone to Belgium and America — countries which are not 
represented on either the Railway Board or the Commission _ of 
the Debt—the serupulous absence of all national bias in placing the 
orders is abundantly clear. Whether the system adopted has 
been in the interests of the Egyptian taxpayers, and whether 
unsuccessful competitors have not some reason to ee that 
sufficient weight has scarcely been attached to the special points in 
which they excel, is, | venture to think, far more doubtful. 

I hope and believe that this important question will receive full 
consideration at the hands of the Commissioners of the Debt. 


(To he contin ved.) 








TowER Bripce ApproacH.—We are asked to state that the 
steel arched girder bridge, 60ft. span, total weight 700 tons, was 
made by Andrew Handyside and Co., Limited, of Derby. 

TRIAL OF A NEW BRITISH QUICK-FIRING GUN IN SPAIN.— 
An important trial of a 14 cm. quick - firing gun, constructed 
by Vickers, Sons and Maxim, Limited, was. carried out at 
Cadiz from the official Spanish Government’s Polygon at Torre- 
gorda. The trials occupied three days, during which various 
series of rounds were conducted with projectiles of 79 1b. and 88 Ib. 
weight, the velocities being 2737ft. and 2632ft. per second with the 
respective shot. The rapidity series resulted in a rate of fire of 
six aimed rounds per minute, each round striking a target two 
metres square at 1000 metres range, says the Times. The breech 
mechanism of the gun was of the latest Vickers construction, 
employing the ‘‘ De Bange” system of obturation, which does not 
entail the use of the metallic cartridge case, and thereby saves the 
necessity for carrying much weight on board ship. The general 
arrangement of mechanism was generally similar to that employed 
by the British Government, with an additional firing mechanism 
for enabling a high rate of fire to be obtained with a percussion 
firing arrangement. The powder charges were of pure nitro cellu- 
lose. 





* This paper is nearly identical withthe Memorandum of Mr. Trevithick, 
printed as an Appendix to my Annual Report for 190—‘‘ Egypt, No. 1 


can so sniecessfully compete with the world in locomotive manufacture.” | (1900). page 59, 
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DISTORTION IN BOILERS DUE TO OVER. 
HEATING.! 


By Mr. C. E. Stromeyer, Chief Engineer of the Manchester 


Steam Users’ Association, Member of Council. 

It is well known that boilers which may work satisfactorily 
under ordinary conditions will give trouble when the fires are 
forced. It is, therefore, desirable first of all to ascertain what is 
the meaning of forced fires, and how these affect furnace plates 
with and without scale. A fair rate of combustion under natural 
draught is 201b. per square foot of grate per hour, while 40 Ib. is a 
fairly high rate with forced draught. There is, however, no limit 
to the air pressure, and the combustion can, if necessary, be 
increased to 80 Ib., and probably to 100 Ib. per square foot of grate 
per hour, but under such conditions the products of combustion 
which leave the bed of fuel will doubtless consist almost exclusively 
of carbonic oxide and nitrogen with little or no carbonic acid, and 
unless much air is then admitted above the bars, combustion will 
be incomplete and the temperature low. 

Professor A. Ledebur? has shown that if charcoal be burnt at a 
low temperature, much carbonic acid and little carbonic oxide is 
produced, while much oxygen remains unconsumed, whereas at a 
temperature of about 2000 —_ Fah. the product of combustion 
is practically pure carbonic oxide, all the oxygen being consumed. 
If, under these latter conditions, we estimate the temperature of 
the resultant mixture of nitrogen and carbonic oxide, we find that 
it should be about 2400 deg. Fah. Now, by introducing just 
sufficient air into this mixture to re-ignite it and effect perfect 
combustion, the temperature rises to about 4200 deg. Fah., say, 
2200 deg. Cent. This isthe maximum possible temperature with a 
coke or anthracite fire, and then only if the second addition of air 
is made before the gases are at all cooled by radiation or by con- 
tact with the boiler plates. This condition can only be attained in 
ordinary boilers with thin fires, the excess air ing through the 
larger interstices of the fuel, through local heaps of ashes, or 
through air spaces which are sometimes formed between the 
furnace plate and the outer fire-bars. In brick combustion 
chambers or furnaces the flame itself doubtless attains a maximum 
temperature, whereas in ordinary boiler furnaces the maximum 
temperature is sometimes found in the bed of fuel, and sometimes 
in the flame just above the fuel, much depending on the amount of 
air admission and the position of the inlet. 

In Belleville boilers with economisers the furnace temperature is 
kept low by incomplete combustion and re-ignition of the gases 
just under the economisers. The thickness of the fires is so regu- 
lated that much carbonic oxide is generated, which after being 
cooled amongst the lower tubes, mixes with an additional air 
supply and burns again. Stoking has to be done most carefully, 
otherwise all the heat is generated in the lower furnace and the 
lower tubes get overheated. 

In a forge fire the temperature is probably alsoa maximum, and itis 
under that condition that Mr. Yarrow, according to my estimate, 
evaporated 142 lb. of water per square foot per hour. This evapo- 
ration, according to Miss Bryant’s experiments, corresponded to a 
temperature of about 3870 deg. Fah., the formula being (A ¢) ? = 
H . 90,910 where A ¢ is the difference of temperature between the 
plate and the fire, while H is the heat, in evaporative units, 
transmitted per square foot per hour. In Mr. Yarrow’s experi- 
ment the temperature of the fire side of the plate would be about 
140 deg. Fah. in excess of that of the water, so that the flame 
would be about 4220 deg. Fah. In view of the agreement of these 
estimated furnace temperatures we may assume that 4000 deg. 
Feh. is a maximum. 

Mr. Yarrow’s evaporation was estimated by me from the acquired 
curvature of this tube plate, the corresponding radius p being 
550in., which was due to the fire side of the plate being warmer 
and expanding more than the water side. If, now, we consider the 
case of a cylindrical furnace exposed over its upper half to a fire of 
the maximum intensity, and if we suppose this furnace to be slit 
along its lines of fire-bars, then, on account of the increased 
temperature on the fire side, the upper half would uncurl. If its 
original diameter was, say, 40in. = 27, then its acquired diameter 
would be 2 R, and we have 
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R r p 2 550 20-8’ 
showing that the furnace width has increased to 41-6in., and the 
furnace crown has been lowered by 0-8in. In addition to this 
change of form in a circumferential direction, the furnace crown 
would also tend to bulge down longitudinally, but being prevented 
by its cylindrical shape, the circumferential distortion would be 
increased about 30 per cent., making the horizontal diameter 
42-lin., and the vertical one 37-9in. If, now, we re-connect this 
furnace top to its bottom, the deformations will be halved, and the 
furnace would have a horizontal diameter of 41-05in. and a vertical 
one of 38-95in., the difference of the two diameters being 2-lin. 
The furnace ends or strengthening rings would unquestionably 
have some influence in reducing this deformation ; but this con- 
sideration makes it clear that a furnace which was originally some- 
what flat would be weaker than one whose vertical diameter was 
originally slightly large. 

The increase of the mean temperature of the upper half of the 
furnace tends, as was shown experimentally by the late Mr. 
Lavington Fletcher*® to bend the furnace as a whole, and this 
action would naturally add to the flattening effect just mentioned. 

The next point to be considered is, What are the stresses set up 
in a water tube if surrounded by a fire of maximum intensity ! 
Clearly these stresses are the same as would be set up in a plate 
which is being bulged to a radius of 550in., and that stress is— 
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where 


E = Modulus of elasticity = say 30,000,000 Ib. per square inch. 
¢ = Thickness of plate in inches. 
pe = Radius of curvature in inches. 

1: « = Coefficient of cross contraction. 

S, is, therefore, 40,000 lb. per square inch x t = 17-8 tons per 
square inch x ¢, which means that the fire side of the tube of lin. 
metal is subjected to compression stresses of 17-8 tons per square 
inch, both longitudinally and circumferentially, while the water 
side is subjected to equally intense tension stresses. The stresses 
are due to the temperature gradient in the metal, and depend on 
the heat transmission and on the thickness, not on the diameter, 
of the tube. The thickness, however, depends on the diameter D, 
and pressure P ; if, then, we fix on a limit of, say, 10,000Ib. per 
square inch as being the maximum permissible strength for a 
water tube exposed to internal pressure P, of 200 1b., and externally 
to a fire of maximum intensity, we easily find the limiting diameter 
as follows :— 

10,000 lb. per square inch = S = S, + S, = sum of stresses. 

8, = 40,000.¢; 8, = P-DP — 20-D _ jo, D 
Z.t zZ.t t 


10,000 = 49,000. + 100. 


D= 100.¢ - 4€0.¢?, 
Differentiating, we get— 

ED 20 = 100 ~ 800¢. 
From this it follows that D is a maximum and equal to 6-4in., 
when ¢ = jin. In other words, for lesser thicknesses than jin., 
the tube diameter has to be made smaller than 6-4in. on account 
of the stresses due to internal pressure ; for greater thicknesses, 
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~ / The Institution of Naval Architects. 
2 “ Stahl und Eisen,” 1882, vol. ii., page 356. 


the diameter has to be reduced on account of the stresses caused 
by the temperature gradient in the metal. 

Of course, this deduction is only true for those cases where the 
furnace temperature is a maximum, or equal to or higher than that 
found in a forge tire ; but to judge by the molten surfaces of the 
tire-bricks in some dry back and water-tube furnaces, these 
temperatures are not infrequent with these types of boilers when 
worked with strong draught. This also explains why gas fires 
whose maximum temperatures are about 2000 deg. Fah. do not 
appear to give much trouble under water-tube boilers. 

n the above-mentioned cases the heating surfaces were supposed 
to be clean. By covering their water side with scale or grease, the 
conditions are altered considerably. Roughly speaking, scale of 
yyin. thickness offers as much resistance to the passage of heat as 
does a film of grease ,},jin. thick, or a plate of steel 10in. thick. 
Now, in order to transmit as much heat through one square foot 
of boiler plate as will evaporate 201b. of water per hour, the 
temperature gradient must be 40 deg. Fah. per inch of thickness ; 
in a layer of scale the gradient must be one hundred times greater, 
or 4000 deg. Fah. difference on either side of a thickness of lin., 
or 400 deg. Fah. difference for a thickness of ,4in. If, then, we 
have a clean furnace plate Sin. thick, transmitting 20 evaporative 
units of heat per hour, it will be 20 deg. Fah. hotter on the fire 
side than close to the water, and its mean temperature will be 
10 deg. Fah. greater than that of the water and other parts of the 
boiler. If the intensity of the fire be increased so as to raise the 
heat transmission to 140 evaporative units, then the mean tem- 
perature of the clean furnace plate will be 70 deg. Fah. higher 
than that of the water and the rest of the boiler. But 10 deg. 
Fah. and 70 deg. Fah. produce respectively an expansion of 1: 
18,000 and 1: 2600, which, if entirely prevented by rigidity of the 
boiler structure, will produce stresses of 1700 1b. and 12,000 Ib. per 
square inch respectively. 

If, now, we add ,4in. of scale on the water side, and increase 
the intensity of the fires so as to maintain the above-mentioned 
evaporations, there will still be the same temperature gradients in 
the plates, but added to these there are a hundred times steeper 
ones in the scale, and the water temperature being fixed, we 
arrive at a mean plate temperature of 410 deg. Fah., with 20 lb. 
evaporation ; when this is increased to 1401b., we arrive at a mean 
plate temperature of 2870 deg. Fah. above that of the water in 
the boiler. If the fires are not intensified, and that is of course 
impossible where the temperature is a maximum, the reduced dif- 
ference of temperature between plate and fire will in the first 
case lower the evaporation, and, therefore, also the plate tempera- 
tures, by about 15 per cent.; in the second case the reduction will 
be nearly 30 per cent., so that the plates when covered with scale, 
instead of is forty-one times as much as when clean, will 
only expand about thirty times as much, or, say, 1 : 5380 and 1 : 87 
of their dimension. This means that if the plates were held 
rigidly, stresses of nearly 60,000 Ib. and 350,000 1b. per square inch 
respectively would be produced. Of course, long before these 
deformations are attained something in the boiler must give way. 
If it is the furnaces that are covered with scale, probably the front 
end plate will get pushed out, and the motion, if often repeated, 
will ultimately crack the furnace connections ; this is frequently 
the case with land boilers. This expansion also sometimes leads to 
corrugations. If it is water tubes that are coated with scale, they 
will either bend—a most frequent occurrence—and perhaps tilt 
their ends out of their holes, or they may force their ends further 
through the tube holes. To guard against these troubles even 
water-tube boilers should be designed so as to be fairly elastic, 
especially as the changes of temperature of the heated tubes may 
be very sudden. 

It seems to be vaguely believed that if a plate be coated with 
scale or grease these substances, being bad conductors of heat, 
should exert at least some beneficial influence by preventing 
sudden changes of temperature ; but it must be remembered that 
scale isolates the plates from the water, and that they have now to 
change their temperatures in harmony with the fire fluctuations, 
each opening of the door, each shovelful of coals causing serious 
cooling and contraction, while every time that the fire is freshened 
up the plate temperatures rise again. 

Grease, as already mentioned, is a ten times more effective non- 
conductor of heat than is scale, and all the above estimates on 
scale of ;yin. thickness would be equally true of a film of grease 

tyin. thick. 
: if, now, we deal with hard scale, as we have at first dealt with 
furnace plates, and take into account the change of form produced 
by transmission of heat, we naturally arrive at the result that 
hard scale should have a tendency to detach itself from the plate 
on which it has grown, not only because it expands at a different 
ratio to steel, but also because of the bending action due to trans- 
mission of heat ; but the greatest influence is, perhaps, the partial 
drying when the scale has grown so hot as to superheat its 
moisture. 

A very instructive case came under my notice.4 During a spell 
of exceptionally dry weather the ordinary water supply for this 
boiler gave out, and water from a discarded well had to be used. 
It appears to have been of a brackish nature; salt and scale 
mals accumulated in the boiler, until the furnace bulged in two 
places, one bulge tearing. The steam pressure was less than 40 Ib., 
showing that the furnace plates must have been very hot. When 
I visited the boiler the scale over the unrent bulge was as yet un- 
disturbed. It retained its original cylindrical or arched shape—see 
Fig. 1—while the furnace plate was bulged as shown. The hollow 
space must have been filled with superheated steam, which, being 
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a bad conductor of heat, must have allowed the plate to become 
red hot. As long as the scale was in contact with the plate its 
temperature would be sensibly the same as that of the scale, and 
as there would be a considerable temperature gradient in the scale, 
the plate may easily have been a few hundred degrees hotter than 
the water in the boiler. As soon as separation took place between 
the plate and the scale, the moisture, which would be oozing 
through the scale, would become superheated, and the plate 
would then find itself sandwiched in between this superheated 
steam and the furnace gases, and would acquire their mean tem- 
perature, which might easily be equal to a red heat. 

In this case the scale was hard and not very thick—about 4in.— 
and although the conditions for separating it from the plate must 
have been more than usually favourable, it is certain that in all 
boilers even thin flakes of scale are frequently separating from 
their heating surfaces, and therefore the process noticed by me in 
this case may have been the cause of many other bulges. In 
water-tube boilers we experience a very similar action—see Fig. 2. 
If hard scale be allowed to form in a tube, say, under easy working 
conditions, and should then the boiler be worked to its utmost 








capacity, the iron or steel of the tube will grow hotter than 

viously, the scale in contact with the plate will be partially calgj af 
which would facilitate separation, and as the tube expands =, 
than before, a thin space filled with superheated steam wie 
formed. The metal is now removed from all: cooling action " 
swells until it bursts, or until the scale cracks and admits mah 
which boils up suddenly, and of course carries the scale away, 
Although scale is a bad conductor of heat, over-heating of a 4 
covered plates does not take place as often as might be expected, 
which may perhaps be accounted for by its porosity, and to ; 
natural veuniien of water or steam which takes place in ag 
Under favourable conditions small craters are formed, which = 
evidently the orifices through which the steam and water which 
has penetrated to the plate through the scale are discharged, 

An instance of the porosity of scale was the case already men 
tioned—Report No. 1130. When I examined this furnace jt cae 
in the condition shown in Figs. 3 and 4, the scale projecting yery 
considerably over the part of the plate which was bent down, and 
it seemed very marvellous that the boiler should have practically 
emptied itself of water without carrying away the projecting scale 
On my return to the office, I found that our inspector, who had 
been at the boiler before me, had brought with him some scale 
which had fallen through the rent in the furnace on to the matting 
which had been placed inside. The area of this scale was about 
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equal to the area of the hole in the scale as seen by me, sv that the 
choice now lies between two somewhat improbable alternatives : 
either there was only a small opening in the scale, and yet the 
steam and water rushed through this opening without breaking 
the surrounding unsupported scale, or else there was no hole in 
the scale, and the steam and water found their way through the 
porous scale, which, being arched and not broken, was fairly 
strong. The steam pressure was believed to have been fairly low, 
and certainly little damage was done to surrounding property. 

I have made estimates, which may prove of interest, as to the 
time required to overheat a plate when exposed to the action of a 
fire. Miss Bryant's most iin experiments® show that the one 
surface of a heated plate is only a few degrees hotter than the 
water with which it is in contact, but the fire must be much hotter 
than the plate, so as to transmit an equal quantity of heat. If, now 
we replace the water on one side by a gas, like steam, the plate 
will rapidly acquire a temperature which would be about the 
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mean of the furnace and steam temperatures, the latter, of course, 
rising if the supply of steam be limited. The rate at which the 
temperature rises, at least at first, can be roughly estimated on the 
assumption that it receives heat from the fire, but loses none to 
the steam. The specific heat of iron being about 0-11, an evapora- 
tive unit of heat (= 966 B.T.U.) entering an iron plate Ift. square 
and lin. thick—weight 40 ]b.—would raise its temperature by 
220 deg. Fah. We know that at a temperature of about 600 deg. 
Fah. the elastic limit of mild steel is reduced to about one-half of 
what it is when cold, while at about 1200 deg. Fah. the elastic 
limit is reduced to about one-eighth. If we consider a furnace 
plate sin. thick exposed to a moderate heat, such as will evaporate 
20 lb, of water per square foot per hour, then if the water level be 
lowered so as to expose the plate, its strength will be reduced one- 
half in the same time that 12 evaporative units would have been 
transmitted. The time required to do this would be 8} minutes. 
Therefore, after exposing a plate to the above-mentioned heat 
conditions for 8} minutes, bulging might be expected at any time, 
and in 17 minutes such a furnace plate would only retain one- 
eighth of its original strength, and would most certainly have given 
~ unless the original factor of safety was greater than 8. 

f, as in water tubes, the metal is only din. thick, such tempera- 

tures as 600 deg. and 1200 deg. Fah. will be attained respectively 
in one-quarter of the periods just mentioned, or, say, in two or 
four minutes ; but as such tubes have a factor of safety of from 
30 to 40, one need not expect bulging before two minutes 
have elapsed, and even after four minutes rupture need not 
necessarily take place. The fact that bulges are not infrequent 
shows that such tubes have to stand much more than is generally 
believed. 
When the fire is as fierce as it can possibly be made, the periods 
necessary for heating the plates or tubes are reduced to about one- 
seventh of the above, and have to be counted in seconds. Short 
though these periods are, they are not negligible, and have to be 
remembered when dealing with such bulges and bursts. 


(To be continued.) 








Tur Society of German Mechanical Engineers, in- 
fluenced by the recent experiments in electrical rapid transit 10 
Berlin, has offered first, second, and third prizes of 5000, 3000, 
and 2000 marks respectively for the best design for a steam 
locomotive with a single car, carrying 100 passengers and their 
baggage, to run 75 miles an hour on a straight and level track. 
The intention is to develop a system of frequent service between 
the large German cities at a speed much above that at present in 
vogue, - 











3 “Report on a Series of Red-hot Furnace Crown Experiments, ’ 
Manchester Steam Users’ Association, 1889, page 19. 


“4Board of Trade Report, No. 1130. 


5 “Proceedings” of the Institution of Civil Engineers, 1897, vol. exxxii 
p. 274. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


tisfaction is being expressed among the ironworkers that 
wages are not to be reduced during April and May, for although 
the new bi-monthly average selling price is a slight reduction upon 
the previous return, the decline is not sufficient under the sliding- 
wale to lower wages. Some of the iron producers would have liked 
a lessening of expenses, and could very well have done with it, but 
at the same time it is felt that the circumstance that wages will 
remain without alteration will help to support the market. This 
result was noticeable this—Thursday —afternoon on ’Change in 
Birmingham, for when consumers made the inquiries customary 
the week before the quarterly meeting it soon became evident to 
them that any important concessions were not to be expected. 
Quotations, therefore, did not to-day vary much from those men- 
tioned in my last letter. The net average selling price for January 
and February has been £6 17s. 10-14d. per ton. 

The detailed statement of production and prices is as follows :— 
Bars, 19,974 tons, £6 17s. 0-85d.; angles and tees, 689 tons, 
$6 18s. 4-84d.; plates and sheets, 2574 tons, £7 12s. 10-03d.; 
hoops, strip and miscellaneous, 6290 tons, £6 14s. 1-30d. _ For the 
frst time in the history of the Wages Board the return included 
all classes of iron made, and in round figures the total output was 
99,529 tons. The new average is 1s. 7d. less than the average for 
November and December, but, as above intimated, this was 
insufficient to alter wages, and the rate for puddling therefore 
remains at 8s. 6d. per ton, whilst millmen’s and blast furnacemen’s 
wages are also unchanged. This re-declaration of wages remains 
in force until June 7th. The total output is about 3000 tons more 
than the previous return. 

When comparing thenew return with the previous one, it appears, 
with regard to angles and tees, that the make fell off 130 tons and the 
price declined by 6s. 3-71d. Bars, however, show a considerable 
improvement, for there is an increase of 1689 tons, though the price 
has been reduced by 2s. 4-95d. Plates and sheets increased in out- 
put by 1126 tons, but declined in price by 2s. 2-37d. The make of 
hoops, strip, and miscellaneous iron, was 485 tons more, while the 
price went down 6-32d. Wages in the North of England and 
Staffordshire are considered in this district to occupy at the present 
time about a normal position relatively to each other, the new 
2} per cent. reduction in the North having brought that part of the 
kingdom more into line with the Midlands than was previously the 


MUCH sa 


case. 

Just before the holidays there were persistent rumours afloat in 
commercial circles throughout the Black Country and South 
Staffordshire districts that a scheme has been, or is likely to be, 
initiated in the near future for an important amalgamation in the 
tube trade, in order to protect the interests of this industry against 
foreign competitors. The proposal has not, I understand, 
advanced very far as yet, and no definite agreement has been 
arrived at. Some of the leading manufacturers have, it is stated, 
been approached concerning the matter, and the subject is said to 
be under consideration. These rumours probably arise from 
efforts which, it is understood, are being a to reconstitute the 
Wrought Iron Tube Association. 

The chief event since my last letter has been the official 
announcement of the long-talked-of amalgamation scheme in the 
railway rolling stock branch. The five companies comprised in 
the arrangement are the Metropolitan, Lancaster, Oldbury, Ash- 
bury, and Brown Marshall’s. The title of the new undertakir 
will be the Metropolitan Amalgamated Railway Carriage a 
Wagon Company, Limited, and the subscribed capital of the 
amalgamation will be a million and a-half in £1 shares, of which 
half a million will be cumulative preference, and the remainder 
ordinary shares; but the actual paid-up capital will be under a 
million, of which about £754,000 will be ordinary, and £110,000 
preference. The basis or unit of valuation is one £5 Metropolitan 
share, which is taken at the market value of £13. The four 
principal companies will receive £7 10s. in shares of the new 
amalgamated company, in respect of every old ordinary share of 
the value of £5 or £4, as the case may be, and in two cases there 
will be a smal) cash bonus in addition for the shareholders. 

The Birmingham Chamber of Commerce is appealing to local 
merchants and manufacturers to assist in placing it on a stronger 
and more representative basis, so that it may render the industries 
of the city and district a larger measure of help than it has been 
in a position to do hitherto. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Muanclester.— Although there has not been much doing during 
the past week to really test prices, business and industrial opera- 
tions having undergone the usual temporary interruption caused by 
the Easter holidays, the market position, taking it all through, is 
satisfactory. For both raw and manufactured material prices are 
strong, with a tendency, if anything, in a hardening direction. 
With the present ‘‘ boom” in the United States, which at first was 
considerably doubted, but would now seem to be an established 
fact, and the improved trade conditions on the Continent, 
English makers and manufacturers are anticipating that their 
position may be strengthened in consequence. Certainly 
ifconsumers could be convinced that prices have touched their 
lowest point, there would speedily be an end to the hand-to-mouth 
buying now prevalent, and in some directions it is believed there 
are tolerably large requirements yet to be covered. Generally a 
steady demand for home consumption seems likely to be maintained, 
and with little prospect of any early material relief in the cost of 
production, it is difficult to see how prices can come appreciably 
lower, whilst a revival of confidence would possibly bring about 
some upward move. 

Business on Tuesday's Iron Change meeting at Manchester had 
barely got round after the holidays. There was only a thin 
attendance either of buyers or a and practically little or 
nothing of any moment passing through. For pig iron inquiry 
during the past week has been extremely small, and the actual 
transactions put through have scarcely afforded much actual test 
of prices, Lancashire makers still quote 57s. 6d., less 25, for No. 3 
foundry delivered Manchester. For Lincolnshire the basis remains 
at 51s, 6d. net, and it is exceptional where anything materially 
above this is now being quoted, whilst merchants in odd cases 
undersell to the extent of 3d. to 6d. per ton. Makers, however, 
have 80 little iron to offer that they are indifferent about orders 
outside the requirements of their regular customers, and although, 
perhaps, they are not asking special prices above their basis to 
an Same extent as a few weeks back, they do not attempt to meet 

© competition of merchants, Derbyshire foundry continues 
dees with quotations firm at about 56s. 9d. to 57s. 3d. net, 
the ivered Manchester. Forge qualities are steady at late rates on 

@ basis of 52s, 6d., less 24 Lancashire, and 51s. 2d. net Lincoln- 
shire, delivered Warrington. 
weliddlesbrough iron shows a slight hardening on the prices that 
Peyi ing taken prior ‘to the holidays. Makers quote 55s. 10d. 
aa a brands, and in the open market ordinary brands could 
ae be bought under 55s. 4d. net, by rail Manchester. Scotch 
abe rraains without really quotable change, Eglinton being obtain- 
pe about 57s. to 578. 6d., with Glengarnock, of which there are 
doake. f, short supplies, firm at 61s. net, delivered Manchester 
at 8. heer J add, however, that Gartsherrie can just now be bought 
pa ically the same price as Glengarnock, for which it is being 

rs ry by local merchants in not a few instances, : 
nite finished iron trade the improved tone reported of late is 

‘aintained, Bar makers are mostly fairly well supplied with 





orders for the present, and they are firm at £6 10s. as the 
minimum for Lancashire, with North Staffordshire bars £6 10s. to 
£6 15s. delivered here. Sheets are steady at about £8 2s. 6d. to 
£8 5s. In hoops a moderate home trade continues to be done at 
the Association list rates of £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, delivered here, and 2s. 6d. less for shipment. 
American inquiries for cotton ties are still coming on the market. 
One local firm has booked 1000 tons, and has further orders 
offered ; whilst other makers report inquiries at prices they 
scarcely care to entertain. These American orders have, of course, 
to be taken at prices considerably below the Association home 
trade rates ; but they are ensuring to makers full work for some 
time ahead, and thus strengthening their position in the market. 

A very firm tone is reported throughout nearly all sections of the 
steel trade, the large amount of buying going on recently for 
structural and other work tending to cole prices. Hematite 
makers are strong at their quoted rates of 68s. to 69s. net, delivered 
Manchester. Local made billets are steady at £4 17s. 6d. Warring- 
ton, and £4 18s. 9d. Manchester net. For steel bars quotations 
are not now under £6 10s. to £6 12s. 6d.; common steel plates, 
perhaps, do not average more than about £6 2s. 6d., but for boiler 
plates makers are exceedingly strong at £7 10s., less 24, as the 
minimum for delivery here, and even merchants have been unable 
to place orders at anything below this figure. 

For manufactured metal goods a fairly satisfactory demand 
comes forward, and works are pretty fully engaged, particularly 
in connection with fittings for locomotive builders and marine engi- 
neers’ requirements, List rates are without alteration. 

Engineering works in this district have been very generally 
closed for three or four days during the past week for Eastertide. 
As to the condition of trade, complaints are becoming very general 
in some quarters as to the lessening weight of new work giving 
out, and for the most part the position is not at all so satisfactory 
as could be wished. It is only in exceptional cases that machine 
toolmakers are not completing orders on their books much 
more rapidly than these are being replaced, and in the 
general run of engineering, establishments are but moder- 
ately engaged. Electrical engineering remains the only de- 
partment in which activity is being fully maintained. Locomotive 
and railway carriage builders, although well supplied with 
orders for some time to come, report that new work is not offering 
very freely. Boiler-makers, as a rule, continue tolerably busy, and 
firms engaged in structural engineering have a fair amount of work 
in hand. The textile machine trades generally remain in much the 
same depressed condition as for some time past, but the threatened 
wages trouble in the Bolton district, as I intimated last week, has 
been averted, the employers having practically withdrawn their 
notices for a reduction in piecework rates. In other directions the 
situation remains quiet, so far as labour questions are concerned. 
There are various matters under discussion between the employers’ 
and workmen’s representatives, but with regard to these it is 
expected that amicable settlements will be arrived at. 

One of the organising delegates of the Amalgamated Society of 
Engineers, referring to the prospects of trade, states that it is 
gratifying to find that the increased activity at the famous Crewe 
railway! works is fully maintained, and that, according to current 
reports, it is oy to greatly enlarge these already vast and 
important works by the building of new moulding and erecting 
shops in the near future. 

In accordance with the provisions of the new rules of the Amalga- 
mated Society of Engineers, a vote of the members is now being 
taken on the question of application to the Trade Union Congress, 
the result being returnable to the central office not later than 
April 16th. It will be remembered that the Society ceased connec- 
tion with the Congress in 1899, and in ordering the vote to be taken 
the executive point out that the same standing orders which led to 
their exclusion in 1899 are still in operation. 

In the coal trade of this district the past week has been altogether 
a broken one, collieries in the neighbourhood of Manchester, which 
closed for the Faster holidays last Thursday, not getting into full 
operation again until Wednesday, and generally throughout Lan- 
cashire the pit stoppages have extended over quite three days. 
As, however, there have also been to a large extent similar holiday 
stoppages at works and mills no appreciable inconvenience has 
resulted so far as supplies to meet requirements of consumers are 
concerned. Any pressure has been chiefly for house-fire descriptions, 
in which many collieries have fallen in arrear with their orders. 
Of classes of fuel for iron-making, steam, and general manufactur- 
ing purposes there have been, as a rule, ample supplies available. 
The general stoppage of pits for three or four days has, however, 
considerably depleted any stocks that coalowners have held ; to 
this extent the position has been strengthened as regards maintain- 
ing prices at any rate for the present, and as intimated last week, 
the month opens with no quoted reduction on the pit prices for 
any description of fuel. 

The better qualities of fuel continue in fair request, and as 
collieries have practically no stocks of any moment, and in many 
cases have a considerable weight of unexecuted orders on the 
books, they are under no necessity to force sales at reduced rates, 
and certainly no alteration in quotations is contemplated during 
the current month. There has, of course, been a good deal of 
— on the part of merchants and consumers for lower prices, 

ut for the time being Lancashire collieries are in a ition to 
hold to their full rates, although it is not improbable that, as 
competition from other large mining districts, especially Derby- 
shire and Nottinghamshire, increases, some modification of the 
list basis may become requisite. 

The lower descriptions of round coal continue in not more than 
moderate demand for iron-making, steam, and general manufac- 
turing purposes, and the present output is fully sufficient to meet 
the requirements of consumers. The position is not quite so 
strong as in the better qualities, and although there is no actual 
quoted reduction, prices, where competition has to be encountered, 
are not in all cases being fully adhered to. At the pit mouth, 
however, 8s. 6d. to 9s, would still represent the average prices for 
ordinary steam and forge coals. 

A continued fairly active demand comes forward for the better 
qualities of slack, the output at many Lancashire collieries being 
barely sufficient to keep up with requirements, and prices are well 
maintained at about 6s. 6d. to7s. at the pit. The commoner sorts of 
slack continue more or less a drug, and plentiful supplies are 
coming in from outside districts at prices considerably below those 
quoted at Lancashire collieries. For common Lancashire slack 

rices do not go below 4s. 6d. to 5s., but Derbyshire slack can be 
ught, according to quality, from about 2s, 6d. to 3s, 6d. at the 
vit. 
P Only a slow shipping business is just now being done, this being 
perhaps the quietest period of the year, and prices, if anything, 
are weak, ranging from 10s. to 10s. 6d. for ordinary descriptions of 
steam coal, delivered Mersey ports. In the course of a month or 
so there will be considerably increased requirements for the 
pleasure-steamer traffic, and for other coasting steamers, which 
will no doubt tend to strengthen the market. 

Coke continues in fairly active demand, and prices are steady at 
about 22s. to 24s. best Lancashire foundry, and 13s. to 14s. best 
washed furnace cokes at the ovens, 

Barrow.—The hematite pig iron trade is steadily employed, and 
there is a distinctly better tone on the week, as it is noticeable 
that the wants of buyers are increasing, and along with this their 
disposition to buy aoe A forward. Prices are firmer, but not 
quotably higher, mixed Bessemer numbers being still at 60s. per 
ton net oe. while warrant is at 59s. 6d. net cash sellers, or 
practically 1}d. per ton over last week’s prices, buyers 14d. less. 
Stocks of warrant iron have been reduced during the week by 
570 tons, and now stand at 18,035 tons, or 3089 tons increase 
since the beginning of the year. There are 35 furnaces in blast, 
compared with 34 in the corresponding week of last year. It is 
confidently expected that additional furnaces will have to be 
lighted before many months. 

Iron ore is steady at 12s, per ton net at mines for good ordinary 





native sorts. Common ores are at 9s.,and best at 16s. Spanish 
ores are not being so largely imported as of late, but iron smelters 
in the district hold large stocks, and are using practically as much 
Spanish iron ore as they are using of native qualities; 15s. is 
still the value of good qualities of Spanish ore delivered at West 
Coast 5 

The steel trade gives further indications of new life in all depurt- 
ments, and there seems every reason for this in the increased orders 
just given out for shipbuilding material, and in the fuller inquiry 
aed aptersia for rails, tram sections, tin bars, hoops, billets, slabs, 
merchant steel generally, and heavy steel castings. Prices are 
steady, and there are indications of a very brisk year’s trade all 
round for fully twelve months to come. 

Coal and coke are quiet, and prices remain low. _ s 

The shipments last week represent 6407 tons of iron and 11,437 
tons of steel, as compared with 8010 tons of iron and 10,089 tons of 
steel, a decrease in iron of 1603 tons, and in steel an increase of 
1348 tons. The shipments thus stand at 102,408 tons of iron and 
119,428 tons of steel, as compared with 88,960 tons of iron and 
114,315 tons of steel, an increase of 13,448 tons in iron, and in steel 
an increase of 5113 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Work at the various collieries in South Yorkshire ought to have 
been resumed on Wednesday morning, but, as a matter of fact, 
although a few of the pits were re-opened on Thursday, the week has 
practically been blank. The stoppage has had the effect of partly 
clearing off the accumulation of stocks in the pit yards, in spite of 
the fact that merchants have been reluctant to buy forward toany 
extent, in the hope of obtaining a reduction in prices. The state 
of the coal trade remains very much as before, there being no 
tendency either in one direction or another. No contracts of any 
consequence are being placed at present, the latest being for 
something under 5000 tons of gas coal at 9s. 6d. per ton, made 
between the Wombwell District Council and the Wombwell Main 
Colliery Company. 

In house coal prices may be quoted at about the same rates as 
before. Best Silkstones still make about 14s. 6d. to 15s. per ton. 
Barnsley house is quoted at from 11s. 6d. to 12s. 6d. per ton, but 
the general figure is nearer the lower price. The only weakness 
shown is in regard to the secondary qualities. In steam coal sales 
are well maintained considering the season. The home demand 
is not so strong as it was, but this is more than compensated for 
by the large tonnage sent from South Yorkshire and adjoining 
districts to the Humber ports. Quotations are unaltered. Barns- 
ley hards are being supplied under contract from 8s. 9d. to 9s. 3d. 
per ton. Steam coal bought in the open market fetches from 9s. 6d. 
to 10s. per ton. Lower grades of steam coal can occasionally be 
purchased at about a shilling per ton less. Manufacturing fuel is 
weaker, and coalowners are therefore prepared to accept lower 
rates. Best screened slack, however, remains firm at 5s. 9d. to 6s. 

er ton, the latter being the maximum market value. In coke the 

yest washed qualities realise about 14s, 6d. per ton. : 

In the great military material establishments at the east end satis- 
faction is expressed at the placing of orders for warships for the 
British Government. 

There is no change to report in the iron and steel trades. Both 
are a little firmer, if anything. Fresh activity is looked for in the 
railway material trade, as the railway companies cannot possibly 
hold back orders much longer. Inquiries in nearly all directions 
meet with the answer that there can be no general revival in busi- 
ness until the war is over. 

The Shettield trade with the United States for the quarter ending 
March 3lst reached a value of £116,615 14s. 1d.; the value for the 
corresponding quarter of 1901 was £117,750 3s. lld. Cutlery has 
fallen from £17,979 to £14,695, steel from £85,348 to £83,128. On 
the other hand, sheep shears have advanced from £3114 to £5677, 
electro plate from £57 to £296, horn and horn manufactures from 
£2949 to £4373, machinery from £155 to £400. 

-The regrettable dispute between the Britannia metal smiths of 
Sheffield and the Master Silversmiths’ Association has now come to 
ahead. The men gave in their notices to three firms in the first 
instance. This step was met by the associated employers giving 
notice to all their society men. Nearly 250 workmen, or about two- 
thirds of the whole of the trade, are thus under notice, and both 
sides appear determined to fight the matter out. The masters are 
raising a guarantee fund to assist small employers to join in 
resisting the demands of the men forincreased remuneration. The 
Master Silversmiths’ Association declares that higher wages, how- 
ever, are not the real object in dispute, the great question 
being the freedom of the employers to take apprentices, that 
freedom having been expressly barred by the action of the union. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH the holidays have caused a considerable curtailment 
not only of buying and selling, but also of production, in all 
branches except that of pig iron-making, yet the market is strong, 
and there is good reason to expect that business will be active 
when work is fully resumed. The tendency of prices is generally 
upwards, and producers are of opinion that they have experienced 
the worst, both as regards demand and values. The announcement 
of the orders given out by the British Admiralty to the ship- 
builders has had a good influence on the market, and led holders 
of warrants to put up their prices, this being responded to by the 
offer of better rates by the buyers, and the difference between the 
quotations of the two is very small. 

The situation for makers of Cleveland pig iron has improved, and 
theiroutputat presentis hardly equal tothe requirements, while their 
stocksare very small, and consumers may find some difficulty ingetting 
full supplies during the spring. Itseems probable that they will have 
to draw rather heavily upon the stock in the warrant stores, in 
which case the value of warrants must of necessity advance, and 
that will influence other prices upwards. The requirements will 
be larger during the current quarter than they have been during 
the last three months, but no steps are being taken to increase the 
production. Cleveland warrants have risen to a higher price this 
week than has been reported since the early part of last month, 
47s, per ton being realised. That is the figure which has also 
prevailed for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. 
pig iron, and neither makers nor second hands will take less, while 
producers quoted 3d. to 6d. per ton more for delivery over the 
spring quarter, which is the period when there is an extra demand 
for No. 3, that being the quality mainly wanted for delivery over- 
sea. 

No. 4 foundry is firm at 46s. 6d., and grey forge at 46s. 3d., and 
these are the qualities that are being sent heavily to Scotland. 
Last month no less than 50,396 tons of pig iron was shipped from 
the Cleveland district to Scotland, the largest quantity in any 
month on record ; it represents over 2000 tons per working day, or 
the total production of twenty-three of the furnaces, At the 
present time there are only about fifty-six furnaces at work in the 
Cleveland district, so that a very large proportion of the pig iron 
that is being made by the Middlesbrough furnaces is consumed 
north of the Tweed. Cleveland pig iron continues relatively cheaper 
than Scotch, and thedemand from Glasgow makes uptoalarge extent 
for the slackening of trade withGermany. This last-named country 
last month only received 14,012 tons of pig iron from the 
Cleveland district, whereas in March, 1901, the quantity 
was 84,405 tons, and in March, 1900—which was the best period 
ever reported as regards trade with Germany—74,674 tons. Two 
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years age the deliveries to Germany were three times those to 
Scotland ; last month the latter country took three and a-half 


times as miuch Cleveland iron as was sent to Germany. Last 
month’s shipment of iron from Cleveland to Scotland—50,396 
1 eae with only 12,774 tons in one of the summer months 
0] . 

The demand for hematite pig iron is improving, and prices are 
stiffer than they have been ; but they still are relatively cheaper 
than the figures quoted by producers in other districts, and for 
this reason some hematite pig iron is being sent from this district 
to Scotland, a rather unusual proceeding. Mixed numbers of 
East Coast hematite pig iron have been firm this week at 56s. 6d. 
per ton, and No. 4 is at 54s. 6d. Spiegeleisen is at 85s. per ton. 
Rubio ore cannot well be had under 16s, 3d. per ton. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
at the close of March was 144,771 tons, this being 2677 tons more 
than at the end of February, and 5766 tons more than at the 
commencement of the year. With such good shipments as have 
been reported, and the reduced production, a decrease in stocks 
was looked for. The stock of hematite pig iron in the public 
warrant stores in this district has stood at 300 tons since last July. 

The exports of pig iron from the Cleveland district in March 
were very satisfactory, notwithstanding that the holidays occurred 
in that month. The total quantity shipped was 97,745 tons, which 
was 26,405 tons, or 37 per cent., more than in February, though 
only 2 per cent. more than in March last year. 

The demand for manufactured iron and steel is fair, and prices 
are well maintained, with, in fact, a tendency upwards in most 
branches. Bolckow, Vaughan and Co, have secured orders to the 
extent of 10,000 tons for the steel tram rails required for the 
electric tramways to be constructed by the West Bromwich and 
Manchester Corporations. 

The prices of plates and angles have become stiffer ; steel ship 
plates are not below £5 15s.; iron ship plates, £6 2s. 6d.; steel ship 
angles, £5 12s. 6d. ; and iron ship angles, £5 17s. 6d.; all less 2} 
percent. Common iron bars can still bought at £6, less 24 per 
cent. f.o t., but better prices are ex 4 

The official ascertainment of the prices realised for manufactured 
iron by the producers in the North of England during January and 
rope | is somewhat disappointing, for it shows an average of 
£6 5s. 2d. per ton, this being 3s. 6d. per ton less than in the 
previous two months, this making the total fall since prices began 
to go down in 1900 no less than £2 0s. 9d. Realised prices are 
now almost on a par with quoted rates. As compared with the 
previous two months, iron plates declined 7s. 1}d.; angles, 4s. 8d.; 
rails, 4s. 4d.; and bars, ls. 10d., the last named forming 67 per 
cent. of the total deliveries. Wages at the finished ironworks are 
regulated by a sliding scale based upon the returns of realised 
prices, and in accordance therewith they were reduced 24 per cent. 
from Monday last, while the rate for puddling was uced to 
8s. 3d. per ton, a decrease of 3d e official summary of 
deliveries and prices is as under :— 


Sales during the Two Months ending February 28th, 1902. 





Percentage Average net 
Description. Weight invoiced. o' selling price 
total. per ton. 

Tons cewt. qr. Ib. £8 4 
Rails 236672 «8 MY... « +’ Oe 
Plates 2,331 12 1 2 16-45 .. .. 6 8 10-93 
Bars res 9,554 9 0 24 67-43 .. .. 6 4 8-82 
Angles .. 2,047 18 3 7 14-4 .. .. 6 410-01 
14,170 7 3 13 - 100-00 6 5 2-23 


Wages of the steel mill men at Consett Works, which are based 
upon the average prices realised by the company for plates, will 
for the current quarter remain as last quarter, as the alteration in 
prices was not sufficient to justify any change. Some of the other 
steel works in the North of England regulate their wages by the 
Consett scale. 

The Darlington Board of Guardians, taking into account the large 
extensions of works in their district of late, have decided to employ 
Messrs. Hedley, of Sunderland, to value the new works of Robert 
Stephenson and Co., Limited ; the extensions of the North-Eastern 
Railway Company’s North-road locomotive shops ; the Darlington 
Forge Seong A establishment ; Sir Theodore Fry and Co.'s Rise 
Carr Rolling Mills, &c. 

At the Eston Ironstone Mines some trouble with the men appears 
likely, as they refuse to accept the award of the referees on the 
subject of the introduction of the ratchet drill in the workings, 
though of the six referees appointed three were representatives of 
their own association. = Vaughan and Co. desire to 
supersede the old hand drills in certain parts of the mine by the 
rat -het drill. 

J. L. Thompson and Sons, Limited, have submitted to the River 
Wear Commission a proposal to lease from the latter 5§ acres of 
land for a period of 99 years at £1000 per annum rental. On this 
land Messrs. Thompson would construct a graving dock 550ft. long, 
72ft. wide at the entrance, and 100ft. wide at the top. A committee 
has been appointed to confer with Messrs, Thompson as to the 
details. 

The newly incorporated Cleveland and Durham County Electric 
Power Company is making arrangements for erecting a large 
electric power station at Middlesbrough, with the object of supply- 
ing the works, shipyards, &c. The Middlesbrough, Thornaby, and 
Stockton Electric Tramways last year carried 9,141,183 passengers, 
as compared with 8,782,970 in 1900, and 8,033,186 in 1899, and the 
profit made was £15,111. 

The coal trade is showing improvement, more particularly the 
steam and gas coal branches. There has not been much buying 
during the present week owing to the holidays, and the output at 
the collieries has been curtailed, but inquiries before the holidays 
were numerous, and it is expected that these will result in good 
orders on export account. Best steam coals are quoted at 11s., and 
smalls, 5s., while best gas coals are strong at 9s. 6d., all f.o.b. 
Coke for export is firm at 17s. to 17s. 6d. per ton f.o.b., but fur- 
nace coke is somewhat easier, partly because more is on offer than 
the market —— Medium qualities, delivered at the Teesside 
furnaces are obtainable at 15s. per ton. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THe Glasgow iron market has been very quiet in the past week 
owing to the holidays. There has been very little speculative 
business doing in warrants, and the demand on the part of the 
consumers has also been limited. 

Scotch warrants have been offered at 52s. 11d. cash, and some 
sales have taken place at 53s. 1d., and 53s. 2d. for delivery in one 
month. Cleveland warrants have been done at 46s. 1]ld., and 
46s. 114d. cash, and 47s. 1d. one month. There has been practi- 
cally nothing doing in Cumberland hematite warrants. 

A steady business is being done in Scotch hematite pigs, and for 
this class of iron merchants quote 62s. per ton fordelivery at the 
West of Scotland steel works. 

Since last report an additional furnace has been on the manufac- 
ture of ordinary pig iron at Gartsherrie Ironworks. There are 
now 44 furnaces making hematites, 36 ordinary, and 3 basic iron, 
the total of 83 thus in operation in Scotland comparing with 82 last 
week, and 81 in the corresponding week of last year. 

The prices of Scotch makers’ iron have been well maintained. 
G.M.B. No. 1 is quoted at Glasgow 55s., No., 3, 53s.; Wishaw, 
No. 1, 55s. 6d.; No. 3, 53s.; Carnbroe, No. 1, 57s. 6d.; No. 3, 
53s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 55s. 6d.; Gartsherrie No. 1, 
66s.; No. 3, 56s.; Calder, No. 1, 66s. 6d.; No. 3, 55s. 6d.; Sum- 
merlee, No. 1, 70s. 6d.; No. 3, 58s.; Langloan, No. 1, 70s. 6d.; 
No. 3, 59s, 6d.; Coltness, No. 1, 71s.; No. 3, 58s.; Glengarnock 

at Ardrossan, No, 1, 67s, 6d,; No. 3, 56s, 6d.; Eglinton at 





Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 56s, 6d.; 
Nos. 3, 53s. 6d.; Shotts at Leith, No. 1, 70s.; No. 3, 58s. 6d.; 
Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

The shipments of pig iron for Scottish ports in the past week 
amounted to 5974 tons, compared with 5362 in the corresponding 
week of last year. The total shipments since the inning of the 
year show an increase of 6529 tons. The arrival of Middlesbrough 

igs at Grangemouth were large, amounting to no less than 
17465 tons, being 12,500 more than in the corresponding week of 
last year. 

The finished iron and steel trades have fair employment in most 
cases, but in very few instances is there anything like great 
activity. The accountant employed by the Scotch Manufactured 
Iron Trade Conciliation and Arbitration Board reports that he 
has examined the employers’ books for January and February, 
1902, and he certifies that the average realised net price at the 
works was £6 5s. -18d. per ton. This price does not warrant any 
change in workmen’s wages, which will accordingly remain the 
same during April and May. 

During the past month 14 vessels were launched from the Clyde 
shipyards, with a total tonnage of 33,419, as compared with 18 
vessels of 33,430 tons in March, 1901. The aggregate output of 
the first three months of the year has been 97,265 tons, compared 
with 106,450 tons in the corresponding period of last year. The 
work on hand had been reduced so much that it was feared we 
were entering upon a time of dull trade, but the fresh tonnage 
announced this week as having been placed by the Admiralty with 
Clyde builders will put a fresh and pleasing complexion upon the 
business, 

There has been a very good business in the coal trade in the 
past week. The shipments have been remarkably good, showing 
an increase over the preceding week from the whole of the Scottish 
ports of 47,456 tons. The total was 209,338. The weather has 
been very cold and stormy, and on this account the demand for 
household coals for home use has been brisker than of late. The 
stoppage of work at the iron and steel and other factories do not 
amount to over a couple of days, so that there is not much change 
perceptible in their demand for fuel. Prices of all sorts of coals 
are nominally unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE result of the coalowners’ audit was made known after my 
despatch last week, and, as forecast, it was a pronounced drop, no 
less than 10 per cent. reduction of wages, to come into force on 
and after April Ist. The colliers say they are not surprised, 
though it means to many a reduction of 4s. per week. This is the 
greatest reduction since the institution of the sliding scale ; but 
this leaves the wages still at 533 above the standard of ‘79. The 
highest point yet reached was 78? above the standard, and one of 
the advances was as much as 13$. The reduction has been a 
sensible relief to the coalowners, many of the collieries having 
been worked at a loss. This is stated to have been the case at 
the Abercanaid colliery of ‘‘ Hills Plymouth,” which was closed on 
Saturday last, 1200 men being paid off, a loss to the circulation of 
the district of £3000 per week. It is expected that ee 
will be found for many, and any coal left will be worked from 
another district. 

The proposed Conciliation Board arrangement, which is suggested 
by the Welsh colliers instead of the scale, fixes a minimum of 
4 per cent. above the standard. The price of coal for the past two 
months gives an average of about 14s, ha. per ton, but a minimum 
of 40 per cent. would imply about 12s, 6d. 

Another contention of the Weish collier is that the standard of 
‘79 is 10 per cent. below that of the Midlands. 

Forest of Dean colliers’ wages were reduced on the Ist of April 
5 per cent., and coal lowered 2s. per ton. 

Swansea coal export last week was not a large one, but at Cardiff 
there was a smart pressure for supplies before the holidays, and on 
several days a good deal of tonnage despatched, the fine steamer, 
the Knight Commander, taking 5500 tons to Bombay ; 4600 tons 
went to Rio, 6600 to Port Said, 12,700 to Genoa, 4600 to Marseilles, 
and 5200 tons to Torre Annunciazata. At the close of the week 
10,000 tons of fuel were despatched from Cardiff. An increased 
demand, I hear, is being made by India. Last year the Crown 
Company made 340,000 tons. 

At Cardiff this week business has been of the usual holiday 
character, shipments few in the early part, and short attendance 
for only pressing work on Change. For this and next month 
coalowners are reported to be well sold. Best steam remains firm, 
semi-bituminous and dry easy, and house coal stronger than antici- 
pated, with, however, no change in price ; small steam steady. 

Latest prices this week are:—Best steam, 14s. 3d. to 14s. 6d.; 
seconds, 13s. 3d. to 14s.; dry, 12s, to 12s. 6d.; best steam, small, 
7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d.; inferior, 6s. 6d. to 7s.; 
best Monmouthshire, 12s. 9d. to 13s.; seconds, 11s. 3d. to 11s. 6d.; 
best house, 15s. 6d. to 16s.; seconds, 13s. 6d. to 14s, 6d.; No. 3 
Rhondda, 14s. 6d.; brush, 12s. to 12s. 6d.; small, 9s. 3d. to 9s. 6d.; 
No. 2 Rhondda, 11s. to 11s. 3d.; through and through, 9s. to 9s, 6d.; 
small, 6s. to 6s. 6d. Patent fuel has been advanced 3d., present 
price 12s. $d. to 13s. 3d. Coke easy ; furnace, 16s. 6d. to 1/s. 6d.; 
foundry, 18s, 6d. to 19s.; special, 21s. to 22s. Pitwood, 17s, 6d. to 
18s 


In the anthracite district a fair demand exists. Foreign: good 
despatches to San Francisco. Latest prices on Change, Swansea : 
—Anthracite, best, 20s. to 21s.; seconds, 16s. to 16s. 6d.; best 
large, 14s. to 14s. 6d.; red vein, 11s. 9d. to 12s. 6d.; rubbly culm, 
5s. 6d. to 5s. 9d.; steam coals, 13s. 6d. to 14s. 6d.; second, 12s. to 
12s. 9d.; bunkers, 9s, 6d. to 10s.; small, 7s. to 7s. 6d, House 
coals, No. 3 Rhondda, 15s. to 15s. 6d.; through coals, 13s. to 
13s. 6d.; small, 10s. to 10s. 6d.; No. 2 Rhondda, 12s. to 12s, 6d. 
Patent fuel, 12s. 6d. to 13s.; coke, furnace, 15s. to 15s, 6d.; best 
foundry, 20s. to 21s.; pitwood, 18s. A prominent subject of dis- 
cussion this week in the Cardiff district is the relative value of 
stored coal and briquettes. It is maintained that fuel is better 
adapted even than coal for Admiralty and foreign use on this 
account. That the Government have been large purchasers is 
shown by returns. During the last four months Cardiff has 
shipped, on Admiralty account, to Gibraltar 2000 tons ; Hong 
Kong, 13,878 tons; Wei Hai Wei, 3586 tons ; Malta, 2633 tons. 
Pencoes, Lianelly, labour difficulty has been settled. The Prince 
of Wales Colliery, Abercarn, has been transferred to the Ebbw 
Vale Company. The new manager is Mr. Simpson. Ebbw Vale 
continues its Lege imports of foreign ore. Nearly 5000 tons came 
in last week from Castro and Cabella, and 2050 this from Castro. 
Guest, Keen and Co. are similarly busy. 

The result of the sliding scale audit of the Iron and Steel 
Association on Saturday was that are remain unchanged. 

The holidays, as usual, affected all industries. Prospects con- 
tinue good in iron, steel, and tin-plate. Pig iron has been imported 
freely, principally from Harrington and Millom. The impor- 
tation of foreign iron and steel has re-commenced. Last week 
Amsterdam sent 2890 tons tin bars to Swansea; Rotterdam and 
Antwerp, 1350 steel rods, 1868 steel billets, 218 tin bars, 466 iron 
bars, and 1895 pigs copper. This week Rotterdam sent a cargo of 
iron bars and steel bars, and one of steel plates from Antwerp. 

On ’Change, Swansea, this week, though little business was 
transacted, a hopeful condition prevailed. Buyers were reported 
as standing aloof in order to depress prices, but makers remain 
unaffected, and are fairly masters of the situation. Latest prices 
are :—Pig iron, Glasgow warrants, 52s. 11d. cash ; Middlesbrough, 
No. 3, 46s. lid., other numbers in proportion ; hematite warrants, 
59s. 3d. for mixed numbers ; Welsh bars, £6 2s. 6d. to £6 5s.; 
sheets, iron and steel, remain at sathe prices, £8 5s. to £8 15s.; 
steel rails, heavy, £5 5s. to £5 7s, 6d.; light, £6 7s. 6d. to £7 7s. 6d.; 
sleepers, &c., according to specification ; Bessemer steel, tin-plate 
bars, £5 2s, 6d. to £5 £5s.; Siemens best, £5 5s. to £5 7s, 6d. 


Tin-plate: Bessemer steel coke, 14s. to 14s. 3d.; Siemens, 14s, 34 
to 14s, 6d.; ternes, per double box, 28 by 20 C., 26s., 27s., to 98, 
31s. ; best charcoal, 15s. 6d. to 17s. 6d.; Lig sheets for alvanising 
6ft. by 3ft. by 30 g. per ton, f.o.t., £11 5s. to £11 16:.; finished 
black plate, £11 Fon. to £11 12s, 6d. Last week's make was 
72,955 boxes; despatch on account of delayed tonnage only 
43,893 boxes. Present stock, 102,646 boxes. Block tin is 
£117 10s. to £115 5s.; spelter, to £17 12s. 6d.; lead, £11 12s, 64 
Copper: Chili bars, £52 17s. 6d. to £52 15s, Iron ores: Tafpa 
15s.; Rubio, 14s. ; 

Cardiff and Newport prices are :—Tafna, 15s. to 15s, 6d.; Rubio 
lds. 3d.; Almeria, 14s. 6d. ’ 

At Briton Ferry hematite business is good. Cambrian coke jy 
ome oa 4 

e tin-plate industry is very encouraging in outlook, and hopes 
are held out that the prosperous wave wills ect the Monmouthshire 
district, where many old works might be expected 
modernising and ges 

Amongst forthcoming sales of interest may be noted a sale of 
mineral land at Newport next week containing some of the well. 
known Tillery and Mynyddislwyn seams, 

The trade union case ended last week against the union with q 
verdict of £100, but one point was reserved for consideration, 
which is of vital fg arta this is whether defendants acte; 
within the scope of their authority and as union officials, and » 
rendered the union funds liable. Should this point go also agains 
the union officials, the general opinion is that it will be disastrous 
as damages in such cases can be claimed against the funds of the 
union. 

The Bute Dry Dock scored a distinct success last week by dry 
docking the s.s. Vauxhall Bridge with 5000 tons of railway iron 
without shifting cargo. 

Penarth made a quick despatch on Saturday, discharging 1495 
tons gas coal at 1 a.m. and taking in 2070 tons by 6-35 p.m., com. 
pleting both in 174 hours. 


to repay 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE was a fairly good trade done during the week in the 
various iron and steel-producing districts ; from Silesia and from 
Rheinland- Westphalia improving accounts are given. Export is 
pretty a, especially to America, Forward orders are les 
scarce than they were a few months ago; indeed, those placed for 
the second quarter of present year are so numerous that in some 
instances prices were raised M. 4 to5 p.t. The export quotations 
of the union of Silesian —_ mills are M, 102-50 to M. 110 pt. 
at works for export to neighbouring countries, while for trans. 
marine export M. 97 to M. 100 p.t. at works is quoted. 

As finished iron continues in very lively and increasing request, 
the Silesian crude iron business has also been steadily improving ; 
stocks, which were very heavy indeed a short time ago, have now 
ones considerably reduced, and the feeling all round is pretty 

opeful. : 

n January of present year 25 blast furnaces were in blow in 
Silesia, in February 26, producing, during the first two months of 
the year, 101,600 t. pig iron, against 102,635 t. for the correspond- 
ing period last year. 

ere are more orders received at the iron foundries now than 
in last month, and this has caused the inquiry for foundry pig to 
become quite active, and some fairly large orders could be secured 
upon the week. The wire industry is very briskly occupied in 
Silesia, as well as in Rheinland-Westphalia. Compared with that 
period last year when the iron business was at its worst, present 
quotations are, on the whole, M. 10 p.t. higher. The business in 
girders is fairly good, although the sales effected are generally 
of small weight ; there is still a want of enterprising spirit noticed 
in the building line, and all sorts of structural material are conse- 
quently flat. 

In Rheinland-Westphalia billets and blooms were raised M. 5 
and M., 7.50 p.t. for the third quarter, the malleable iron works in 
that district being very well supplied with orders, some up to July 
of present year. Four large steelworks are reported to have 
secured contracts for 20,000 t. rails for America. 

The difficulty to find a market for coal, which the coalowners 
in Germany have already felt very keenly in a number of instances, 
has increased of late, owing to the fact that several pits which hac 
been opened during the flourishing time of the iron industry are 
now throwing their output on the market, and the production in 
coal will consequently be about one million tons Siaker this year 
than formerly, although some pits have reduced their output con- 
siderably. Consumption for nearly all sorts of coal has been 
steadily decreasing of late, and stocks are very heavy, only small 
coal and coke remaining in tolerably good request. 

Quotations for iron and steel, though showing a good deal of 
firmness in most instances, have not met with any material improve- 
ment as yet in Belgium. Import in pig iron has increased, but 
this did not, fortunately, influence the condition of prices, Luxem- 
burg foundry pig still realising 60f. p.t., ditto forge pig 52f. p.t., 
while Charleroi forge pig stands on 56f. p.t. Girders have been 
moving rather in an upward direction. 

No change is reported in the coal trade of Belgium, which con- 
tinues flat. Prices are firm in most instances, only here and there 
they have been in favour of buyers. Shipments in house coal are 
reported to have been 20 per cent. lower this winter than in 
previous years, and stocks have accumulated at the pits. In spite 
of this, producers of medium sorts of small coal have resolved to 
firmly maintain present quotations for deliveries from Ist of Apri 
to 3ist of March next year. 

A pretty good business was done in manufactured iron on the 
Austro-Hungarian market last week. Raw iron is neglected, and 
the occupation of the tool and hardware factories remains very 
moderate for the present, because current requirements ar 
generally supplied from the stores. ? 

Value of Servian total export for 1901 was 65,685, 653f., against 
66,521,959. in 1900; value of total import was 43,838, 288f., against 
54,027,228f. in 1900. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


OwING to the holidays and the collieries not working, prices fot 
steam and house coal remain unaltered. Exports for week 
ending March 29th:—Coal : Foreign, 53,410 tons ; coastwise, 13,542 
tons. Imports for the week ending April 1st :—Iron ore, 8860 tons} 
pig iron, tons ; scrap, 150 tons; pitwood, 3580 loads, 

Coal: Best steam TDs, 6d. to 12s, 9d,; seconds, 11s. 3d, to 
Ils. 6d.; + house coal, best, 15s.; dock screenings, 8:.; colliery 
small, 7s. to 7s. 3d. Pig iron: Scotch warrants, 52s. 11d: 
hematite warrants, 59s. 3d., f.0.b, Cumberland prompt ; Middle» 
brough, No. 3, 46s. 11d. Iron ore: Rubio, 14s. 3d. to, 14s. 6s 
Tafna, 15s. 6d. Steel: Rails, heavy sections, £5 5s. to £5 7s. 64; 
light ditto, £6 7s. 6d. to £7 7s. 6d., f.o.b. ; Bessemer steel tin- 

te bars, £5 2s, 6d. to £5 5s.; Siemens steel tin-plate bar, 

5s. to £5 7s. 6d,, all delivered in the district, cash. Tin 
lates: Bessemer steel, coke, 14s, to 14s, 3d.; Siemens, coke 
nish, 14s. 3d. to 14s, 6d. Pitwood: 17s. 3d. to 17s, 6d., ex ship. 
a Exchange telegrams: Copper, £52 17s, 6d.; Straits tn, 


Tux Agent-General for the Cape of Good Hope 2 
officially informed that, after deducting working expenses, be 
earnings of the Cape Government Railways have during last ye 


= 








amounted to £4 8s, 4d. per cent, on the eapital of £22, 125,000, cost 
thereof, 
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THE PATENT JOURNAL. 


Co unsed from “The Mlustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
ge When inventions have been “ communicated ” the 


name and address of the communicating party are 
printed in italics. 





17th March, 1902. 


(435. FLoor Wasuer, A. R. D. Hillier, Cardiff. 

6430, BALL VALvgs, A. Dean, Brighton. 

6437. ENGINE REVERSING Guar, J.W. ‘Bllis, Birming- 
ham. 

6438, Water Cocks, J. W. Hancock, Leicester. 

6439. REMOVING Bark from TREES, ron Bollé.—(R. Flem- 
ming, Germany.) 

6440. ProrectiveE CARRIER for FountAIn Pens, W. Ross, 
Liverpool. 

6441. Bapoxg Corn-Houpgr, N. Philli 

i442. CrncLe Paver Currer, J. McGhi 
Paisley. 

6443. Reticutes for Cycixs, J. H. 
chester. 

6444. TapLets, J. T. B. Bennett, Birmingham. 

44). “ Bettyina” Saucepans, D. Smith, Wolve:- 
hampton, 

446. Pranorortge Pszpaus, W. E. Shirley, 
Trent. 

6447. Door Stops, H. A. Bremner, Glasgow. 

644s. CLutcHes, A. McLean, Glasgow. 

449, AvToMATIO Friction Grip, W. Kempton, Bangor, 
Co, Down. 

400. Spgep Inpicators, Sir W. H. Bailey, Man- 
chester. 

(451. Envecors, A. Paterson, London. 

6452. Goce Cius, J. M. Williamson and R. G. Arm- 
strong, Edinburgh. 

6453. Kyire Cigayer, E. J. Adin, Withington, near 
Manchester. 

i454. CARBURETTERS, 
Birmingham. 

(455. CoaTinc Fasrics with Ruspser, P. M. Matthew, 
Glasgow. 

456, ae PRESSURE TANKS, W. Smith, Crayford, 


Keni 

6457. » Bext, H. Krebs, Glasgow 

458. Wepce Joint, E. Pfeil and W. H. Schneider, 
Berlin. 

(459. APPARATUS for SUPERHEATING STEAM, A. Bolton, 
Manchester. 

6460. PepaL Tox Cups, R. G. Todd and W. H. Hazle- 
wood, London. 


#, Birmingham. 
ie and H. Watson, 


Watson, Man- 


Stoke-on- 


F. A. Powell and E, Tournet, 


6461, Guipe Rotiers for Haviace Rorss, R. Hay, 
London. 

6462. NumBERING Parers, 3B. Acres, Hadley, 
Barnet. 


6463. ne Pavers of Fitms, B. Acres, Hadley, 
Bara 

O44. a and 
London. 

465. Tings, F. H. Hyde, London. 

6466. RatcHet Wrencugs, W. T. Garrett, London. 

6467. Motor Cycies, W. T. and F. E. Townsend, 
London. 


Cooxine Vesset, F. Dronne, 


6468. Brick-Makinc Macuings, J. P. Bayly.—(D. A. 
Keizer, Canada.) 
6460. CycLe Brake, C. J. Griffith and N. Thorning, 


London. 

(470. CLosine Orgninos of Furnaces, G. H. Timmis, 
Stourbridge. 

(471. Rorary Enotye, J. M. Kerr, London. 

i472. CycLe Stanps, J. Robertson, London. 

(473, Wrretess TELEGRAPHY, G. hh Hogan, London. 

i474. Nur Fastener, P. Coste, London. 

475. Drivina Gear of Motor Cycuss, B. B. Coxeter, 
Birmingham. 

i76. Reet Houvers, J. Gill, London. 

477. Presses for Letrer Coryine, W. B. 
London, 

= 8. Batrerigs, H. C. Porter, London. 
79. APPARATUS for MANUFACTURE of Fisu-PLates, H. 
a Lake.—(Continuous Rail Joint Company of America, 
United States.) 

6480. Stream Generators, H. McPhail, London. 

6181. Wiretess Tececraru Systems, H. Shoemaker, 
London, 

6482. Waterrproor Coverinos of Tirxs, J. Findling, 
London. 

#483. Preservino Susstances, M. T. Myers, Kingston- 
on-Thames. 

0484. SIGNALLING Devices for TELEPHONEs, H. T. Ceder- 
gren, London. 

6455. Systems for TeLzrHonine, H. T. 
London, 

6486. HEARTHS or REVERBERATORY FuRNAcgEs, O. Thiel, 
London. 

0487. Mermericat SeaLine of Borries, J, Thompson, 
London. 

0488, OveRHEAD TRAVELLERS, E, Bennett, London. 

480. Tings, H. 8. Maxim and R, . Crosse, 
London, 

(400, MaNIFoLD Coun 
London, 

6491. Gauers, J. Dorn, London. 

6402, Locks, L. Rousset, London. 

6493. Manuracturine Lockine Pirss, C. H. Hoskins, 
London. 

6494. CARRYING PHOTOGRAPHIC PLatEs, A. Reiner, 
London. 

$4, Mou.pina Cray, P. H. Mellor and 8. W. Hassall, 
London, 





Eyre, 


Cedergren, 


NTER-CHECK Boow, J. 8. Holmes, 


01, NON-REFILLABLE Bort ies, J. 8. Brombead, 
London. 

‘07, Enaines, W. D. Linseott and G. C. Hunt, 
London. 

(498. Magkine Joints of Casryer Work, 5. W. Abbott, 
London. 


400. Printine with CoLourinG Matters, O. luray.— 
(Fabriques des Produits Chimiques de Thann et de Mul- 
house, Germany.) 

6500. Pens, D, C. Dallas, London. 

6001. Time RECORDERS, W. P. Gurr, London. 

bi am A a PRODUCING ROoFING-BOARD, L. Kerkow, 

on 

6503. Sranrivo Motors, J. Lict and H. Claudel, 
London. 

6504. Burners, M. Graetz, London. 

6505. Fans, E. Hughes, London. 

6506. SHapes for Lamps and CANDLEs, 

London. 

6507. REFRIGERATING AppaRAtUs, E. Edwards.—(H. 
Geppert, Germany.) 

6008. Syrineg, E. Ungethtin, G. Richter, jun., and R. 
Eiselt, London. 

6509, AUTOMATIC BolLer-FEED ReGuLator, H. Davey, 


_London, 
6510, CIGARETTE- MAKING Apparatus,” L. B, Baron, 


E. Hughes, 


6511, Apparatus for Maxkine Comps, ©. Tissier, 
London. 

6912, Conveyors, J. E. Francis, Londen. 

6513, PReventinG BoILeRs OVERHEATING, H, A. Fleuss, 
London, 

Sold. SMokE-consuminc Apparatus, G. A. Doebbel, 
London. 

6515. Stoppers for Borties, H. H. Lake.—(Société 
Suisse du Bouchage par le Bois, Switzerland.) 

6516. Lastina Macuines, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 

6517. Menu Houpers, H. B. van Daalon.—(H. F. L. Pilet, 


France.) 
6018, Menu and ProcRaMME Ho.pers, H. B. van Daalen, 
London. 

HERMETICALLY SEaLinac Boxss and Caszs, 
G. Fincken and the Vacuum Syndicate, Ld., London. 
6520, Ancnors, F. W, Kenney, ) so a 
6521, Botters, J. A. Schlehr, London. 
ee Shae Apparatus, W. R. Hock and A. Habl, 

ion, 





6523. BeveL Prorecror and Prrcn-koarD, N. D. Hamel, 


Londen. 

6524. Dain Birr, G. W. Griffith and G. E. Levs, 
London. 

6525. Furnaces, A. J. F. Miller and C. P, Marshall, 
London. 


6526. Bepsreaps, 8. W. Bennett, London. 

6527. Kires, H. R. Saunders, London. 

6528. Pump-acTuaTiInG MegcHanism, Bb. 
London. 

6529, Nut-Locks, W. and J. T. Graham, London. 

6580, Dress-sxirt Lirrer, J. and K. M. Hammer, 
London. 

6531. Moutps for Concrete Srrucrurges, W. H. 
Wheatley.—{(The American Construction Machine Com- 
pany, United States.) 


Mussey, 


18th March, 1902. 


6532, OrxninG and CLosina Wixpows, J. C. M. Wilson, 
London. 

6533, OUTDOOR SEATS, 
chester. 

6534. WeraHinc Macutnes, G. H. Denison and J. W. 
Broadhead, Leeds. 

6535. Burrons for Lacep Suoxs, G. J. 
Germany. 

6536, CYLINDRICAL GRAIN Screens, O. G. C. L. J. Over- 
bick, Grimsby. 

6537. Suiprer Brakes for Tkamcans, H. Thompson, 
Bradford. 


J. Fenton, Eccles, near Man- 


Yeth, Barmen, 


6538. Jointing Sraves for Casks, A. Dunbar, 
Liverpool. 

6539. Apparatus for WATERING HorsE3, G. T. Cannon, 
Worthing. 

6540, Rxeversipte Seat for TrRamcars, L. Chapman, 
Preston. 


6541. Wire Coverine for Bortyes, I. Charlton and C. 
8S. Lloyd, Manchester, 

6542. Ol-pRIVEN PNeumatic Hamers, J. Crossley, 
Birmingham. 

6543. AUTOMATICALLY DiscHARGING a CapTivE Buoy 
from a SupMercED VessEL, W. H. Smith, Stockton- 
on-Tees. 

6544, GENERATING and SuPERHEATING STEAM, H. Cruse, 
Manchester. 

6545. Heatinc Fexp-water, H. Cruse, Manchester. 

6546. HAND-PROPELLED Trucks, A. W. Storey, Man- 
chester. 

6547, SupportinG Device for INCANDESCENT BURNERS, 
H. Sutcliffe, Halifax. 

6548. FLUIp-pREssURE Enoines, J. and R. Jenkins, 
Liverpool. 

6549, “ Visvir#” Foop, A. H. Jones, Southampton. 

6550. Parent Stop Vatve, J. Jones and T. Hughes, 
Connahs-Quay, Flintshire. 

6551. Waist Bevts for Persona, Wear, P. A. Martin, 
Birmingham. 

6552. Liquip Foxt Apparatus, 8. F. McKee and A. C. 
Browne, Glasgow. 

6553. Wispow for Raitway Carriages, W. 8. Ross, 
Glasgow. 

6554. Leap Rivet Movu.ps, J. Harding, Manchester. 

6555. Bamboo Hat Stanps or Rats, G. Remmos, Man- 
chester. 

6556, CHance Sreep Gear, J. Marston, Limited, and 

= 8. Roberts, Wolverhampton. 

. Fisuine Fioat, 8. Allcock, Redditch. 

TELEGRAPH PoLEs, A. Bourgeat, Paris. 

», VARIABLE SpeED Gear, R. Lang, Glasgow. 

6560. Envevores for Apvertisinc, W. A. Bradley, 
Liverpool. 

6561. Reskatinc Cocks and Vatvss, J. E. Ashworth, 

Liverpool. 

6562. Corsets, C. L. B. Mackintosh, Liverpool. 

6563. Stoppers, F. L. Schauermann, London. 

6564. Recorpine the Numper of Foitos Prixtep by a 
Typewriter, A. T. Houghton, Preston. 

6565, Patterns for Curtinc GARMENTS, A. Mills, Brad- 
ford. 

6566, GAs-DRIVEN Pyeumatic Hammers, P. J. Wilson, 
Birmingham. 

6567. Consrructine Contact Faces, H. Brecknell, E. 
M. Munro, and H. I. Rogers, Bristol. 

6568. Pepat Surport for Motor Cycues, G. R. Hoit, 
Southsea. 

6569. Trirop, C. W. Howard, Glasgo 
6570. Boxes, H. D. Fitzpatrick. U4. F. 
States.) 
6571. Key 

Glasgow. 

6572, TROUSERS PREssER and STRETCHER, G. R, Beau- 
mont, London. 

6573. CLEANING the Tusges of TuBULAR Bolvers, F. 
May, Manchester. 

6574. TaBLeE Decoration, M. C. de St. Léger, London. 

6575. Moutuprece for Topacco Pipgs, F. W. Warrick, 
London. 

6576. RevoLVinG Support for a Ner for Games, C. T. 
Clinston, Birmingham. 

6577. Causinc a VERTICAL CoLuMN to Kervo.ve, C. T. 
_Clinston, Birmingham. 

8. Cargiace Lamps, H. Cureton, Birmingham. 

*, CLEANING and Dryine Ov TDOOR SgatTs, T. Sayers, 
London, 

6580, Hanpuxs for Frizs, J. P. Drechsler, London. 

3581. BatrLeporsEs, H. W. Short, London. 

6582. PARALLEL KNITTING Mac HINES, A. Gréaud, 
London. 

6583. MuLTIPLE PivoTaL and ADJUSTABLE GAUGE, E. 
J. Bowers, London, 

6584, Sicut and ALARM FLoAT GaAucE for BorLers, H. 
P. Tauber, London. 

6585. APPLIANCES for TABLE TENNIS, G. 
Manchester, 

6586. Pistons, D. Hildersley, London. 

6587. GENERATING and TRANSMITTING Power, M. B. 
Church.—(4. B. Holson, United States.) 

6588. THREE-wAy SHampoo Cock for HAIRDRESSERS, 
T. W. Kingston, London. 

6589. Hgatine the Rous of Inonrinc Macuings, T. aud 
C. W. Hall, London. 

6590. Moror Veuicies, H. J. Marks, London. 

6591. AppLiaNces for TRANSFERRING AMMUNITION, A. 
Reichwald.—(F. Krupp, Germany.) 

6592. PsHorocrapHic Cameras, W. D. Macdonald, 
London. 

6593. Bratpinc Macuings, A. B. Diss, London. 

6594. Hanp-cuarp for Drivers of Motor Tramcars, 
F. Bryan, London. 

6595. Rartway Sieerers, V. Aymé, London. 

6596. SupportTinG Device for Bicycxes, J. H. Johnson, 
London. 

6597. TaBLe Tors for TaBLe Tennis, W. W. Pellett, 
London. 

6598. Rackinc Apparatus for Matt Liquors, A. H. 
Hamrick and 8S. M. Rhoads, London. 

6599. LEATHER Dresstnc Cases, Mappin and Webb, 
Limited, and G. Villiers, London. 

6600. ManuracturING Sienet Rivas, C. P. Deykin, 
Birmingham. 

6601. Bricks, D. F. Cooksey, London. 

002, REPAIRING the INNER Tues of Bicycies, B, W. 
Hippisley, London. 

6603, Cuuck, G. Dawsen, Londen. 

6604. WIRE-DRAWING Macuiyg, M. Reid, London. 

6605. Spring Hinces, H. Lake.—(J. Bardsley, 
United States.) 

6606. Movutpine Piastic Mareriats, B. C. White, 
London. 

6607. ee for Enoues, H. and E. 8, Conradi, 

mdon. 

6608. Beit Putieys, G. Richards, London. 

6609. Motive-powgR Enoines, H. F. 
London. 

6610. ANTI-VIBRATION BURNERS, C. Jeffery, London. 

6611. SecTionaL SLIpInG GaTE, W. A. Shrivell, 
















Mack, United 


-BOARDS for VioLins, G. P. Buchanan, 







H. Butterly, 


Laughton, 


ndaon, 
6612. Box to Contain ARTICLEs for SALE, G. A. Hinze, 
London. 
6613, Turbine, G. Schouber, Italy. 
6614. Cans for Mixtnc Biackine, A. E, Sampson, 
Penketh, near Warrington. 





6615. Azo CoLourninc Matters, J. Y. Johnson.— 
(Badische Anilin and Soda Fabrik, Germany.) 

6616, PRopuction of SULPHUR COLOURING Matter, J. 

ee Anilin and Soda Fabrik, Ger- 
nan 

6617. Bicycies, G. F. Emery, London. 

6618. Storrinc Macuives, B. J. B. Mills.—(/nter- 
national Curtis Steam Turbine Company, United 
States.) 

6619. SIGNALLING, A. E. Moore, Londor 

6620. TaBLeE TeNNIs and like an J. R. Mally, 
London. 

6621, Apparatus for Kittinc Birps, A. Whitaker, 
London, 

6622. Tovucuentnc Iron and Sree., B. Deby, 
London. 

6623. Sprinc WHEELS, A. H. Huth, London. 

6624, Maxvractons of SoLip Puovnctitts H. Burrows, 

mdon. 

6625, TaBLeE Tennis Bats, J. H. and H. C. Abrahams, 


mdon. 

6626. Looms, F. O'Donnell, London. 

6627. Apparatus for Massace, P. 

ndon, 

6628. Hutiina Corton Szep, J. McFarlane and D. C. 
Reinohl, Liverpool. 

6629. EvecrricaL Tramway TRouLEys, R. 
miiller, Liverpool. 

6630, TypEwriTERS, M. Mayer, Liverpvol. 

6631, Pitan Srrters, J. Konegen, Liverpool. | 

6632. ImparTinG Rotary Motion to Ax.es, W. P. | 
Thompson.—({B#. P. Lehmann, Germany.) | 

6633, Drivinc Sewine Macuines, W. P. Thompson.— | 
(£. Arnold, Germany.) 

6634, Extractine Or from Corton SEED, J. McFarlane 
and D. C. Reinohl, Liverpool. 

6635. Roap Veuicies, A. J. Boult.—(N. Cernatesco, 
Roumania.) 

6636. CLutcHEs, E. H. Klaber and J. R. Vellacott, 
London. 

6637. Combs, T. Lux, London. 

6638. Fenpers for Venicues, A. J. Boult.—(0. Spillern- 
Spitzer, Auatria.) 

6639. Rorary Pump, E. N. Gulich and R. J. White, 
London. 

6640. Kegpinc Woopwokrk from Sp.itrine, G. T. Money, 
London. 

6641. VaLves, 8. George, London. 

6642. OzoniseRs, A. Vosmaer and 
London. 

6643. Tites, W. Hewitt, London. 

6644. Raitway Crossinos, J. H. Higgins, London. 

6645. Pigment Houpers, L. Lilienfeld, London. 

6646. Brarpinc Macuings, J. Lundgren, London. 

6647. Gum Borries, H. J. Haddan.—(z. P. Hinkel, 
Germany.) 

6648, SigNaAL TELEGRAPHS, E. and E. J. Lavens, 
London. 

6649. Cuttivators, B. G. Paschall, London. 

6650. Propucinc Desicns on Fasrics, 8. H. 


Lehmstedt, 


Driige- 


A. Lebret, 


Sharp, 


on. 
6651. PREVENTING WinDows Ratt Lina, A. G. Spencer, 
London. 


6652. ConTROLLING Exxectric Circuits, E. N. Bray, 
London. E 
6653. ConTRoLLInG Exvecrric Crrcuits, E. N. Bray, 


London. 
6654. Switcues, E. N. Bray, London. | 
6655. BARREL Hoops, H. Craighead and B. G. Jayne, | 

London. 

6656, Opera and Fretp Guassgs, W. 

London. 

6657. Macuivgs for Cuttinc WasHers, J. 4 

London. 

6658. Hoprer-Bottom Raitway Cars, C. Vanderbilt, 

London. 

6659. Rartway Cars, C. Vanderbilt, London. 
6660. ConnecTING METALLIc Pipes, J. P. Fullerton, 

London. 

6661. Construction of Huncgs, C. G. Picking, 

London. 

6662. Construction of Steam Borters, H. Carmont, 

London. 

6663. AppLyING GLAzEs to Bricks, R. Stanley, D. B. 
and R. H. Bates, London. 
6664. Drying Yarns, H. H Lake.—(J/. W. Fries, United 

States.) 

6665. Recorpine Hoistinc Devices, W. H. C. Heesch 
and J. C. O, Lange, London. 
6666. ELecrric Macurinery, J. H. St. H. Mawdsley, 

London. 

6667. Tap or Cock for Drawinc Water, W. Drake, 

Cambridge. 


and A. Salt, 
Rose, 


19th March, 1902. 

6668. SeL¥-abyusTiING Pinc-Ponc Net, E. Gormly, 
Liverpool. 

6669, PRopELLING TorpEDogs, A. J. Lee and F, Clarke, 
Weymouth. 

6670. Securtinc Tires to WHEELS, 
Birmingham. 

6671. Connecting Parts of Lamps, 
Birmingham. 

6672. Gaszous FLum Compressors, J. Hughes, Liver- 


C. T. Sangster, 
C. Speller, 


poo! 

6673, Matrcu-boxgs, J. R. Hands, Liverpool. 

6674. EMBROIDERY Macuings, A., J. W., and E. Heys, 
Manchester. 

6675. Loom SHUTTLE-BOX MECHANISM, E. Hollingworth. 
—(H. Bardsley, United States.) 

5676. UMBRELLAS, W. Farnell, Halifax. 

Surps’ Derricks, H. Hansen, Glasgow. 





6€ 

6678, Lips of FLusaine Cisterns, C. W. H. Payton, 
Birmingham. 

6679. CrrcuLaR Kyittinc Macuines, J. D. Hill, 
Nottingham. 


). Marker for Gamzs, W. Chattaway and M. Priest, 

Twicken! . 

6681. RoLLeR BRAkE Buock, A. J. Fisher, Cardiff. 

6682. Steam SuPERHEATERS, J. Riekic, Glasgow. 

6683, BLACKING and Po.isHinc Brusu, D. G. Jones, 
Aberystwyth. 

6684, IncanpEsceNT Exvecrric Lamps, G. Hovokham, 
London. 

6685. Topacco Prpss, E. E. Peel, Cheltenham. 

6686. ELectric Swircues, R. J. Appleton and J, 
Oulton, Bradford. 

6687. CoupLinc Rartway Wacons, R. 8. B. Watson, 
Manchester. 

6688. Motor Bicycizs, W. Barnsley, Birmingham. 

6689. VeHictzs, 8S. T. Richardson and R. Price, Bir- 


0690. Sarery VALVE for Steam Bo1zers, P. J. Wilson, 





Sheffield. 
6691. Apparatus for Cootinc Arr, 8S. E. Haskin, | 


asgow, 
bar APPARATUS for Loapine VESSELS, 8. E. Haskin, | 


las; 

6993. Peoreomna, J. 8. Hoodless, Sheffield. 

6694, OpeNniING Tins of Mzat, J. Sutton and G. Berry, 
Preston. 

6695. TROLLEY WHEELS for Exvecrric Trams, ©. A. 
Palmer and E. Brice, Bristol. 

6696. FLowER-pot Props, J. T. Johnson and A. E. 
Hall, Nottingham. 

6697. RepucinG Vatvz, A. Haddow, 


Leith. 


6698. Printep WaLuiPaperR, J. S. Schmitz, Man- 
chester. 

6699. ELECTRIC SIGNALLING Apparatus, M. Mercier, 
Manchester. 


6700. Strurrinc-Boxes for Ram Pumps, W. Storey, 
Manchester. 

6701. Kettxs, P. Sylvester, Eonley, Staffordshire. 

6702. Cycuzs, W. R. Taylor, G 

6703. PERAMBULATORS, G. Fudlkar, ‘i. Preute, and G. 
Briintjen, Glasgow. 

6704. Macuine for Curtinc Mzat, H. Berchtold, 
Ginger. 

6705. CLEANER for Tosacco Pirgs, J. E. Gillett, 

effie 

6706. Cover for ExcrEmENT REcEpTaciEs, V; Eltz, 
Berlin. 

6707. PrintinG Press, A. Joisten, London. 

6708, Rovg-spiices, P, Vogel, London. 





6709. Merat-TurNING Macuines, E. Trobeck, Bir- 
mingham. 

6710. Topacco Pires, J. I. Hircock, London. 

6711. Srraicutway S.iipina Vatves, F. J. Shore, 
London. 

6712, Preerartnc Peat for Fusr, A. Sharp.—(A. 
Charon, Canada.) 

6713. Preparinc Peat for Furr, A. Sharp.—(A. 
Charon, Canada.) 

6714. Coatinc Boxes with Resiy, G. F. Priestley, 
London. 

6715. Wacon Suart, J. M. Croom, London. 

6716. Tires for VenicLe Wuegets, W. W. Beaumont, 
London. 

6717. a Reciaimer, J. Jarvis and F. W. Smith, 

on. 

6718. "Fuaswat Liye Pornt Orener, E. G. Wright, 
Guildford. 

6719. Brusues, J. B. Harding, London. 

“>. © eae G. Jennings, Limited, and J. 


ey. 

6721. , - for Horses and Carttie, J. A. Young, 
London. 

6722. Pirz Couptines, H. W. Bradley and H. Peace, 
London. 

6723. The Ortruos Specracte Sipe, L. Laurance, 
London. 

6724. CapRiaGe Lamps, W. Booty and W. J. Salt, 
Birmingham 

6725. TREATING FurgL, H. H. Lake.—({£. Orengo and 
Co., Italy.) 

6726. INCANDESCENT ELectric Lamps, T. Wohlmuth, 
London. 

6727. TREATING Iron, W. Joukoffsky and P. de Strowe, 
London. 

6728. Manuracture of Srext, L. V. Pratis, London. 

6729. SupMaRINE Boats, V. A. de Ruckteschell and G. 
G. Blackwell, London. 

6730. Locxine Nuts, A. T. Hughes and W. H. Covk, 
London. 

6731. Manuracture of Boors and SHozs, O. Robinson, 
London. 

6732. CABINETS 
London. 

6733. REGULATING ELECTRICAL Circuits, W. D. Kilroy, 
London. 

6734. ALTERNATORS, C. A. Parsons, London. 

6735. AcTuATING RatLwayY Train Brakes, O. Len- 
decke, London. 

6736. Tanks, F. Paul, jun., and A, F. Gundlack, 
London. 

6737. TRANSFERRING 

mdon. 

6738. New AaaiuTinant Composition, G. Charles, 
London. 

6739. RaiLway Point and Sicnau Rops, A. G. Evans, 

ndon. 

6740. Door Fasteninos, A. G. Evans and Co.—(F. } 
Bach, Argentine Republic.) 

6741. Water-TuBE Steam Borers, A. Mehlhorn, 


mdon. 
6742, RETAINING ere in Position, G. W. Leslie, 


London. 

6743. Ourpoor Sgats, F. N. Law, London. 

6744. Gas Enoives for Motor Cars, A. G. Melhuish, 
London. 

6745. Fire-ars, C. R. 8S. J. Hallé and M. E. Ribben- 
trop, London. 

6746. RENDERING CELLULOID 
Mabille and G, Leclerc, London. 

6747. TWO-WHEELED VEHICLEs, J. Regan, London. 

6748. System of TrRansMiTtinG Motion, L. F. Girard, 
London. 

6749. TREATING or PuRIFyYING Bring, W. Trantom, 
Liverpool. 

6750. Maxine Breap, F. J. Korner, Liverpool. 

6751. Hatcu Fasteners, C. M. Holley, Liverpool. 

6752. Direct Extraction of Zinc, V. Bermont, Liver- 

1. 


for Fitinc Lerrers, C. Alstrom, 


Carcors, W. F. Brothers, 


INCOMBUSTIBLE, A. 






poo 
6753. LeTTER-BoxEs, J. Richardson, Liverpool. 
6754. Brus, A. Morgenroth, London. 
55. FENDERS, A. J. E. B. 
fe rmany.) 
56 






Boult.—(¢. Helbig, 






FENDERS, A. J. Boult.—(Q EB. B. Helbig, 
many.) 

6757. Huskinc CEREALS, N. Kauten and I. Bailony, 
London. 


6758. Firtrncs for Wrxpow Buryps, F. Leigh, 
London. 

6759. Treating Ropgs, A. J. Boult.—(F. Gafzsch, 
Germany.) 

6760. Propucine FLu - T1GHT Jornts, W. McLellan, 
London. 

6761. Srgets for WEARING AppaREL, T. Hayward, 


mdon. 
6762. Ourriccers for Rowine Boats, H. Stasny, 
London. 
6763. AuTomaATIC Fasteners for Biinvs, H. Lachenal, 
London. 
6764. Can Openers, E. H. Brough and J. Redhead, 
London. 
6765. Lasting Macuines, A. J. Boult.—(United Shoe 


Machinery Company, United States.) 


20th Merch, 1902. 


6. Traction, J. Swinburne, Londun. 

67. FREE-WHEEL CycLe CLutcH, J. H. Braithwaite, 
Barnsley. 

6768. Bai Jornt, J. R. Churchill, 1. 





6769. CANDLE*+ LAMPS or HOoLpERs, . J. Charles, 
Birmingham. 

6770, OVERFLOW Firtines for Batus, T. W. Twyford, 
Birmingham. 


6771. Domestic Fireptaces, W. B. Heap, Birming- 
ham. 
6772. ConstrucTING DweELuinu-HousEs, W. B. Heap, 


Birmingham. 

6773. SADDLE FrRAMiNGs, J. B, Brooks and J. Holt, 
Birmingham. 

6774. Borries, H. W. Woodfield and W. Harmer, 


Mauchester. 

6775. Support for Motor Veuicies, W. T. Styring, 
Sheffield. 

6776. Locket Penpants, W. H. Shakespear, Birming- 


6777. Rar Cuairs, J. Shaw and J. Grantham, Willing- 


ton-on-Tyne. 

6778. Dispostnc of SEDIMENT in Borxers, I. Moitis, 
Dudley. 

6779. VENTILATING TUBE for CuImNeEys, E. F. Ward, 
South Shields. 

6780. Stopper for Borrtes and Jars, A. A. Haigh, 


Manchester. 

| 6781. Parnr and Wash SpiasH PREVENTERS, W. Reid, 
G we 

6782. Locks, F. L. Hodges, a 

6783. BRAKES, W. 8. Parker, Liverpe 

6784. Hus Gras, F. MacCullum, uddersfield. 

6785. PickInG Up Pinc-Pona Baus, J. Richardson, 
Birmingham. 

6786. COoNTINUOUSLY-ACTING PrEssES, J. Ingleby, 
L le 

6787. CoMBINATION FuRNACE and BLow Lamp, A. H. 
Hoad, Portsmouth. 

6788. OvrDOOR SE ats, H. Collins and T. Madsen, Man- 
chester. 

6789. VentizaTion of Sewers, J. Milward, Man- 
chester. 

6790. Non-sLIPPING WEARING TREADS, C. H. Wilkinson, 
Halifax. 

6791. Maxine Jaws of Stonk Breakers, W. H. Baxter, 
Leeds. 

6792. ApparatTts for Maxine Mats, &c., J. Bailey; 


Leeds. 
6793. Tonos, &¢., G. Oliver and J. Pennycook; 


G Ww. : 
6794. LocaLisEr for X-Ray InvEsTiGaTion, J. B. Carter, 


don. 
6795. Sream or Expiosive Enoine, H. Chapman, 

Sheffield. 
6796. Propucine Matt Ducocrions, M, Weyermann; 

Sgow. 
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6797. OrgRaTING Tramway SwitcHes, T. Donaldson, 
Glasgow. 


6798. ManuracturE of Carp C.iorsine, J. Haley, 
Halifax. 
6799. ScavENGERS’ BrusHInG Maca#ing, W. Dyer, 


Bournemouth. 

6809. Timinc the Boruc of Eces, C Smith, Man- 
chester. 

6301. Warer-LeveL Inpicatinc Apparatus, M. Gehre, 
Glasgow. 

6802. Furnace for Heatrne “ lRons,” 
Liverpool. 

6803. — of Enve.ores, F. W. Tyerman, Liver- 
pool. 

6804. Spgep Inpicators, H. Dahl, Berlin. 

6835. Knire, J. E. Gillott, Sheffield. 

6806. Boxrs for containing Biackinc, J. H. Bath, 
London. 

6807. Deracuine Stamps from Letters, F. A, Willen- 
berg, London. 

6508. Metruop of Manuracturine Rrvas, C. P. Deykin, 
Birmingham. 

6800. INcReasinG Heatine Capacity of UTensis, E. 
Etherijg2, Birmingham. 

6810. Brarincs of SHarrs, Putirys, Fans, &c., 
Lees and Harrison, Limited, and W. A. Lees, 
London. 

6811. Brakes, C. Moses, London. 

6S12. Propetiise Cyctes, F. 8. Willoughby, Man- 
chester. 

6813. BrusHEs, T. Brown, London. 

6sl4. Extincuisuers for Lamps, 
London. 

6315, APPLYING TELEPHONES on Boarpb Suips, 8S. Arclan, 
London. 

6816. CycLeE TRANSFORMABLE into Tanpey, S. Arclan, 
London. 

Osl7, TeLepHongs, J. E. Kingsbury.—(The Bell Tele- 
phone Manufacturing Company, Belgium.) 

6818. ConpucTING CoRDs, E. Kingsbury.—(The 
Western Electric Company, United States.) 

6sl& Packrine Macuines, W. H. Beck.—(&. H. Wright, 
United States.) 

i820. CoLuars, E. Faville, London. 

6821. Recoi, Orpnance, A. Reichwa'd.—(F. Krupp, 
Germany.) 

. Tires, F. C. Kinnear, London. 

Hook, G. E. Mewis, London. 

6824. Bats for Pctaytnc Pinc-Ponc, J. 
London. 

6825. ORNAMENTAL Lamp Smapgs, E. Hughes, London, 

26. ACETYLENE Gas GENERATORS, D. W. Bishop. 
London. 

6827. Insecticipe, H. W. Hemingway, London. 

28. Ticket PuncuEs, W. Weber, London. 

329. Sgatine Jars, M. L. Krimer, S. H. Spouse, and 

H. P. Rogers, London. 

6830. CoIN-FREED Game, H. J. G. Pessers and H. Klein, 
London. 

6331, SEWING Macurvgs, H. A. Klemm and 8. W. Hessel, 
London. 

6332. Fisninc-rop Live Guipgs, E. C., E. M., and E. 
C. Cattley, London. 

6333. Seats, A. H. Portch, London. 

6834. CovrpLer for Brits, W. and A. W. Dargue, 
Halifax. 

6835. Pepaus for Cyctes and Venicies, F. N. Cullen, 
Birmingham. 

6836, ANGLE Jornts for PoLgs, G. Chisholm, sen., and 
G. Chisholm, jun.,; Birmingham. 

6837. Taps and Vatves, E. Bullard, London. 

6838. Apparatus for DETERMINING the ELEMENTS of 
TRIANGLEs, W. H. Lock, A. H. Pollen, and M. Barr, 
London. 

6839. Pens, A. J. Boult. — (Eagle 
United States.) 

6840. Hammock Looms, Z. L. Chadbourne, London. 

6841. Printinc Macuines, F. Brightling, London. 

6842, Saips, J. K. Leedy, London. 


H. Henniger, 





W. McAlpine, 








Pullman, 





os 







Pencil Company, 


6843. CARBURETTING Devices, H. L. Bermann, 
London. 
6844. ImMpREGNATING Woop, A. J. Boult.—(Hiilshery 


and Co,, Germany.) 

845. Forcinc Frame or Wixpow, G. Knochenhauer, 
London. 

6846. APPLYING Tips to CIGARETTES, J. 8S. Beeman, 

CaRTRIDGE Carriers, W. Lindsey, 

6848. Lame Saves, W. F. Sharp, London. 

6849. Sargs, A. J. Boult.—(The Meilink Manufacturing 
Company, United States.) 

6850. CEILING Rosgs for ELectric Lioutine, E. Schulz, 
London. 

6351. Sewer VENTILATING Swarts, F. G. 8. Ham and 
F. I. Spinks, London. 

6852. PRESERVING CUTTING 
London. 

6853. Hancer and Cramp for Buiinps, C. H. Bacon, 
London. 

63854. ELvectricaL Distrisution, P. A. Newton.— Bliss 
Electric Car Lighting Company, United States.) 

6855. Brus MEcHANisM for Dynamos, P. A. Newton. 
—{Bliss Electric Car Lighting Company, United 
States.) 

6856. SEALED Cans, P. A. Newton.—(The American 
Tobacco Company, United States.) 

6857. SUPPORTING INCANDESCENT MANTLES, G. G. 
Nicholls, London. 

ACETYLENE Gas GENERATORS, D. W. Bishop, 
London. 

6859, Compostrion Mixtnc Macutnes, J. H. Pearce, 
London. 

FEEDING 
London. 

6861. Fisuinc REExs, M. J. Gunn, London. 

6862, Stoppinc MecuanisM for BUTTON-HOLE SEWING 
Macuiygs, W, P. Thompson.—{ Fabrik fiir Spezialnah- 
maschinen A.-G., Switzerland.) 

6863. VEHICLE WHEELS, A. Prouvost, London. 

6864. Partitions for CENTRIFUGAL Drums, A. L. 
Christenson, London. 

6865. APPLIANCE for PREVENTING WETTING of the BED, 
C. Zimmermann, Live: 

0866. CaRRyInc FLowers on Cycies, W. H. Ryder, 
Liverpool. 

6867. IngING TaBLE for PLATEN PRINTING PREssEs, M. 
R. Polter, London. 

6868. Hammocks, Z. L. Chadbourne, London. 

6869. Sats for Jucsand Borriszs, J. P. Dant, London. 

6870. SrretcueErs, V. J. Blake, London. 

6871. Concrete and Ironwork ArcHEs, J. Jaeger, 
London. 

6872. Matrices for Castinc Bars of Typs, T. Cleg- 
horn, London. 

6873, TREATMENT of Raw Corton, W. H. Perkin, jun., 
and Whipp Brothers and Tod, Limited, London. 

6874. Hyprautic Apparatus, A. 8. Cardella, London. 

. Trans for Laptes’ Dressss, H. J. Haddan.—(/. 
Friedinger, Austria.) 

6876. Frxinc of ApHeEsiveE Stamps, W. J. Hornby, 
London. 

6877. Tires for Roap Venicigs, J. McCanna, London. 

Printinc Presses, G. C. Marks.—(The Campbell 
Printing Press and Manufacturing Company, United 
States.) 

6879. Door Cuecks, G. C. Marks.(W. H. Cook, United 
States.) 

6880. Ex.ecrricaL Heatinc Devices, G. C. Marks.— 
(G. L. Dengler, United States.) 

6881. Steam GENERATORS, J. McKnight and J. Ander- 
son, London. 

6882. SUPPLYING OIL to INTERNAL COMBUSTION ENGINES, 
V. R. Nicholson, London. 

6883, INTERNAL-COMBUSTION EnGINEs, V. R. Nicholson, 
London. 

6884. TgLePHONIC Apparatus, A. Graham, London. 

6885. Secuninc MetaL Mounts to Tuse Fittixes, H. 
Stone and W. J. Powell, Birmingham. 


Epes, 0. Newhouse, 


6858. 


Water to BorLers, C. Crompton, 
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6886. TrRaNsporTiING Goops on Raitways, C. W. C. 
Hine and R. T. Glascodine. 





6887. PHoroGRapHic CAMERAS, E. D. Bartlett and G. 
Houghton, London. 

6888. MANUFACTURING CHILLED Castinos, F. H. Keane 
and T. Maxwell, Ireland. 

6889. Basy’s TEETHING Rincs and SoorHers, G. B. 
Parker, Bradford. 

6890. COLLAPSIBLE Box, T. E. Turner, Kingston-on- 
Thames. 

6891. TYPEWRITING Macutings, W. F. Akerman and A. 

Yormanton, Manchester. 

6892. CooLinc Apparatus, T. Kerrod, Halifax. 

6893. DeTacHABLE Dress Hooks and Eysgs, A. Valters, 
Great Grimsby. 

6894. Lusrreinc Cur Prix Fasrics, J. Dutton, Sal- 
ford. 

6895. PickinG Sticks for Looms, D, Bateman, J. Ogden, 
and J. E. Baume, Bradford. 

6896, Sanpinc TRaMWway LiNgs, W. and 8. A. Pickering 
and J. Bromley, Manchester. 

6897. AuToMATIC GuaRD and Brakes, W. and 8, A. 
Pickering and J. Bromley, Manchester. 

6898. AUTOMATIC Sarety Device, W. and 8, A. Picker- 
ing and J. Bromley, Manchester. 

6899. Lawn Mower Grinver, W. D. Webb and A. H. 
Alexander, Gloucester. 

a ee Hook, R. F. Mallam, Newport Pagnell, 

ucks. 

6901. Emercency Brakgs, P. Fisher and J. A. Wilson, 
Dundee. 

6902. ConstrRucTION of TramcarR Sgat, A. T. Craw, 
Glasgow. 

6903. TREATMENT of 
Swansea. 

6904. Motor Cycies, C. T. Crowden, Leamington. 

6905. EXPANDING Brake for Motor Cars, H. A. 
Clutterham, Oldham. 

6906. ManuractuRE of Ears for HOLLOW-WARE VESSELS, 
A. and J. Hill, Stourbridge. 

6°07. Riceine Screws, J. T. Bucknill, Southampton. 

7 ee FasTENER, G. Bourn, Northumber- 
and, 

6909, SUSPENDER ATTACHMENT, A. L. Nelson, Derby. 

6910. Heatine of MeTALLic Bopies, C. H. Ridsdale, 
London. 

6911. AppLIANces for Fixing Screw Srups, G. P. 
Edwards and O. 8. Newton, London. 

6912. Ick Cream Eco Biscuit, 8. Camin, Oldham. 

6913. TABLE TENNIS APPLIANUES, D. C. Beggs, Bally- 
clare, Co. Antrim. 

6914, Tramway Fenpers, P. Fisher, Dundee. 

6915. SMOKING Pipes, J. McIntyre, jun., Glasgow. 

6916. Furnace for MELTING Metats, J. G. Forbes, 
Glasgow. 

6917. CARRYING BREECHING of Harness, R, J. Stirling, 
Glasgow. 

6918. Destination Inpicator, G. Hall, Newcastle-on- 
Tyne. 

6919. Macutnes for D1cGINnG W. Wake, 
Leeds. 

6920, CLEANING and PoLIsHING Boots, G. H. H. Knight, 
Wednesbury. 

6921. Sewinc Macuryges, J. K. Macdonald.—(7The 
Singer Company Nadhimaschinen Act. Ges., Germany.) 
6922 Sewinc Macnines, J. K. Macdonald.—(The 
Singer Company Nahmaschinen Act. Ges., Germany.) 
6923. CoLL+R Srup, J. W. Milligan and W. Maguire, 

Birmingham. 

6924. Hosg Nozztes, J. E. Garrison, London. 

25. Sarery BvLastinc Cartripogs, T. F. Durham, 
London 

6926. NAIL-MAKING MacHINg, J. H. Clark and A. Mayer, 
London. 

6927. Kirn Furnace for Matt Dryinc, W. Tawlks, 
Burton-on-Trent. 

6928. Tyre Boxes, R. Schwarze, London. 

6929. CasH RecisteR, P. Whiting, Nailsworth, Glou- 
cestershire. 

6930. VENTILATING MANHOLE Covers, F. W. 
Bournemouth. 

6931, CycLe Lamp ATTacHMENT, F. J. Hopper, Bir- 
mingham. 

6932. INpIcaTING Apparatus, E. N. Davis and F. A. 
Cuddon, London. 

6933, PNgumatic Enotes, G. T. Hyde.—(B. S. Savage, 
United States.) 

6934. APPLYING 
London. 

6935. Door Botts, W. A. Hildyard, London. 

3. VALVE Szats, A. W. Young, Dundee. 

6937. Bars and GrRaTEs for FURNACES, 
Blackburn. 

6938. INDIA-RUBBER TUBING D1LaTor, A. W. Staniforth, 
Cardiff. 

6939. SwaTH TuRNING Macutiyes, H. Dutton, London. 

6940. SELF-LocKkING LappER Rest, J. T. Gibson, 
London. 

6941. Bep Rest, J. T. Gibson, London. 

6942. Door CHecks and Sprinos, F. H. 
London. 

6943. “Simptex,” E. M. Munby, Cheltenham. 

6944. Music CaBrnet, F. Stevens, Tunbridge Wells. 

6945. LEVELLING Macuines, W. Royle.-(P. E£. 
Monnerat, Egypt.) 

6946. CABLE Box Covers, Callender’s Cable and Con- 
struction Company, Limited, and H. Hastings, 
London. 

6947. CaBLE Connections, Callender’s Cable and Con- 
struction Company, Limited, and H. Hastings, 
London. 

6948. FEEDER PrLLarRs, Callender’s Cable and Con- 
struction Company, Limited, and T. Petersen, 
London. 

6949. CookING Stoves, E. Clarke, London. 





CorprerR OrEs, D. Matthews, 


PoTaTOEs, 





i 








Lacey, 


Harr to Skins, F. C. Tussaud, 





E. Taylor, 


Bland, 


6950. Borter Gaucgk Protector, H. L. Constable, 
Brighton. 

6951. APPLYING Bronzes, C. Jousset and W. R. McKay, 
mdon. 


6952. Lirts, F. W. Maes, London. 

6953. Hooxs and Eves, A. McNicol, London. 

6954. ENVELOPE PRINTING Presses, W. G. Johnston, 
London. 

6955. ExTractinc Go.p from SzA WareEr, J. Ornstein, 

* London. 

6956. Device for Exnipitinc Carps, H. Wildon, 
London. 

6957. Drivinc Gear, C. Inwood and I. C. Johnson, 
Gravesend. 

6958. BaRRELs, H. 8. Elworthy and R. de H. de Manin, 
London. 

6959. Printinc Piates, H. H. Lake.—(C. B. Cottrell 
and Sons Company, United States.) 

6960. TeLescorgs, B. A. Fiske, London. 

6961. APPARATUS for REpRopuUCcTNG Sounps, T. B. Lam- 
bert, London. 

6962. Serrinc TaBuLAR Matrer, W. H. Lock and T. 
Martin, London. 

6963. Cuarr Cutters, E. E. Bentall, London. 

i Rinc Track Morors, % TT. Crowden, 
London. 

6965. Hoops, H. L. Hansen, London. 





6966. Improvep CoLiectinc Box, F. C. Peel, 
London. 

6967. TRANSPARENT ADVERTISING Sicns, M. Elb, 
ondon 


6968. Breastinc Hee.s, W. R. Mudd and F. Everitt, 
London. 

6969. Sotpers, W. P. Thompson.—(0. Nicolai and F. 
Borner, Germany.) 

6970. TURBINES, J. Mercer, Liverpool. 

6971. Cuairs, A. Nurick, Liverpool. 

6972. Dist1LLaTion of MINERAL OILS, 


H. McPhail, 


mdon. 
6973. Mecuanism for Recorpinc Time, W. H. Bundy, 


on. 
6974. Lamps Bursinc Vapour, L. Denayrouze, 
London. 


6975. Fotpinc Lapprrs, J. E. Tuit, London. 

6976. Motors, W. Maybach, London. 

6977. Motor VEHIcLes, Humber, Limited, andJ. Budge, 
London. 

6978, EXTINGUISHERS W. E. Archer, 
London. 

6979. Boots, C. Smith, London. 

6980. Lusricators, C. C. Wakefield, London. 


for Lamps, 








6981. Cyciz CLamps, P. B, H. and H. H. P. Seabrook, 
London. 

6982. IRontNG Macutngs, A, Eastwood, London. 

6983, Tre ReTarnersor Fastenrnos, G. E. Briininghaus, 
London. 

6984, AmBULANCEs, C. Cox, London. 

6985, STEREOTYPE PLaTe CasTING and FINISHING 
Macuines, W. E. Evans.—(H. A. W. Wood, United 
States.) 

6986. Heatine Liquips, R. W. James.—(F. W. Lorenz, 
Germany.) 

6987. Manuracturge of CoLourtinc Marrers, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

6988, AssIsTING PropuLsion of Cycies, R. Watkins, 
London. 

6989, Carnon Cory Books, W. J. 
Canada.) 

60990. Faxpinc Parer to Macutngs, F. W. Vickery, 
London. 

6991. Baas, F. Weintraud, London. 

6992, Mincine or CHoprinc Macuings, J. O. Spong, 
London. 

6993. PHorocRapHic Ro.Li-HOLDERS, D. H. Houston, 

ndon. 

6994. Brakes, W. Norris and T. Coulthard and Co., 
Limited, London. 

6995. PowER TRANSMISSION 
London. 

6996. Coats, J. Bradbury, London. 

6997. Boot and SHog CLEANING Macuings, O. Miiller, 
London. 

6998, TricycLEs and Moror Cycigs, W. T. Holt, 
Birmingham. 


Gage.—{(G. Spence, 


Apparatus, D. Clerk, 
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6909, Wincues, E. J. Robertson, Rochester. 

7000. Encings, T. D. Kelly, London. 

7001. DRAWING Orr AERATED WaTER, J. P. Jackson, 
Liverpool. 

7002. Avromatic Suutrte CHANGING Motions of 
Looms R. and J. Harling and R. Starkie, Man- 
chester. 

7003. Lames, N. Cleminson, J. W. Butterworth, and A. 
Morrison, Manchester. 

7004. Ul, BurNiNG, C. and A. Musker and W. G. Hay, 
Liverpool. 

7005. InpicaTinG Position of VALvgs, H. J. Shawcross, 


Liverpool. 

7006. TROUSER-STRETCHING Apparatus, J. R, Watts, 
Sheffield. 

7007. WaTER-TUBE Boiters, W. E. Nicholson, New- 
castle-on-Tyne. 

7008. Grates, W. E. Smedley and R. M. Camp, 
Derby. 

7009. VaLvE GEAR, J. Riekie and J. F. McIntosh, 
Glasgow. 

7010. Forx for Burners, H. Milnes and W. H. Stewart, 
Liverpool. 


7011. ‘*See-saws,” J. Davies, Liverpool. 
7012. Seats, J. Holden, Manchester. 


7013. Firearms and Macazines, J. H. Topham, 
Manchester. 

7014. Launpry Irons, H. Stephens, Knutsford, 
Cheshire. 

7015. Marrre:ses for Cors, R. E. L. Evans, Bir- 
mingham. 

7016. — VentiLators, G. A. Chaddock, Liver- 
pooL 


7017. Cookinc Rancsgs, H. N. Davis and the Davis 
Gas Stove Company, Limited, Glasgow. 
7018. Brake for Rartway Wacons, R. 
Glasgow. 

. SHUTTLES for TEXTILE Purposgs, G. F. Priestley, 
London. 

7020. SUBMARINE 
London. 

7021. Trres, E. H. Seddon, Manchester. 

7022. Pumps, H. Turner, Sheffield. 

7023. Pickinc Up Batts, A. S. d'Humy, 


Morton, 


War VessEts, G. F. Priestley, 


Liver- 


pool. 

7024. OPERATING TENSION Connections, G. Gilbert 
and E. Mushing, Coventry. 

7025. Exnaust VaLve Mrecuanism, F. W. Dalton and 
F. R. Wade, Coventry. 

7026. InpicaTING TorsionAL Stress, W. A. Chamen, 
R. Richardson, and F. Matheson, Glasgow. 

7027. Ciganinc CuimNey Fives, J. Honeyman, 
Glasgow. 

7028. TREATING WaTEeR for Brewinc, R. Anderson, 
Glasgow. 

7029. AppLiance for Makino Goir TrEs, T. Young, 
~ ins 


G . 
7030. FoorBaLt Biapper, T. R. Lee, Gorey, Jersey. 


7031. FLoatinc Srranpep Vesseis, J. Hutton, 
Stockton-on-Tees. 
7032. Stoppers for Securtnac Borries, J. Wilson, 
Stockton-on-Tees. 


7033. CARTRIDGE-LOADING MACHINE, T. and W. H. 
Nichol, Glasgow. 

7034. INCANDESCENCE VAPOUR Lamps, L. Liais, Man- 
chester. 

7035. Means for PRopeLLING Suips, &c., F. W. Zimer, 
London. 

7036, WEIGHT-SORTING MacHINg, J. Kellington, Van- 
couver, B.C. . 

7037. SOLDERING Macuing, J. M. K. Letson and F, W. 
Burpee, Vancouver, B.C. 

7038. INTERNAL ComBusTION Encrngs, W. C. B. Evans, 
C. P. Nelson, and W. A. Turquand, London. 

7039. ELxectric Fuses, 8. Z. de Ferranti, London. 

7040. Rattway Cuarrs, E. A. Ashbury and T. Davies, 
Swansea. 

7041. Toy Bituiarps, T. Kemp, London. 

7042, AXLE-Box for RarLway Wacons, T. Locker and 
A. Schofield, London. 

7043, Sun Hats, W. R. Foster, London. 


7044. Fastenincs for Lxaornes, H. Baumeister, 
London. 

7045, Apparatus for RecorpInGc Music, G. E. Prince, 
London. 

7046. Fotpine Casrnet for Hot-arr Batus, 8. Swann, 
Birmingham. 


7047, Arr VaLves, M. Barclay, Govanhill, N.B. 

7048. Oxycen GENERATORS, L. Kamm, London. 

7049, SURGICAL APPLIANCES, F, S. Shepperd and W. Rich, 
London. : 

7050. AXLE-Box and other Brearinos, E. J. Wood, 
Birmingham. 

7051. Rotters for Sprsnrnc Macuinery, J. Holt, 
London. 

7052. Rerricerators of Cotp Rooms, J. H. Winder, 
London. 

7053. Mitts for Grinpinc Four, J. P. Fielden, 
Manchester. 

7054. PREPARATION of Precipitates, 8S. D. Rowland 
and W. Defries, London. 

7055. Sranvs for DispLayinc Goops, W. 
London. 

— Ho.per for Pitep Sips of Parer, W. Hudson, 

mn 


Hudson, 


7057. 
Lon 
7058 


don, 

_—— for Compressinc Arr, E. Hill, 

Propvcinc a Rvupsine Mortioy, W. Bunge, 

mdon. 

7059. INTERMITTENT DiscHaRGE of Liquips, A. T. 
Draper and J. T. Walters, London. 

7060. Crips for Pens, H. M. Macnaughton-Jones, 
London. 

7061. Ain Tubes of Pyeumatic Tires, The Self-sealing 
Air Chamber Company, Limited, and A. Franklin, 
London. 

7062. OveRHEAD TROLLEYS, F. Hiller and R. Noiset, 








mdon. 
7063. Hypopermic Syrinces, B. T. Winchester, 
Liverpool. 
7064. HypoperMic Syrince Cases, B. T. Winchester, 
Liverpool. 
7065. ARTIFICIAL TgETH, W. P. Thormpson.—(H. Fried- 
land, Germany.) 
7066. Susstitute for Correx Exrract, A. Griinfeld, 
Liverpool, 





7067, Startinc Gate for RaceHorses, F Watson, 

ndon. 

7068. Toy Biocxs, G. C. Marks.—(Cannon Toy Coin. 
pany, United States.) 

7059. APPARATUS for Sprayinc Liquips, J.W. Rollings, 

mdon. 

7070, Brakes for Rotiinc Stock, J. Pettigrew, 
London. 

7071. Luminous Dry Heat Barus, H. J. Dowsing, 

ndon. 

7072. Rotuinc of Tuses, M. Mannesmann, London, 

7073. Process for Dygeine and Printina, C, p, 

Abel. —(Actien-Gesellachayt fiir Anilin Fabrikation, 
Germany.) 

7074. Morpant Process for Dyginc TuRKEY Rep, 0, 
Imray. — (Farbwerk vormals Meister, Lucius und 
Briining, Germany.) 

7075. TRANSMISSION of ELEcTRicaAL ImpuULsEs, G, L, 
Hogan, London. 


7076. Removine Contents of Boxes, B. W. Hird, 
London. 
7077. Waxinc and Seatinc Borries, A. E. Moore, 
London. 
7078. Bopies of Carriaces, W. A. Lamplugh, 
ndon. 
7079. MicrorpHonges, E. and G. E. Schmidmer, 
London. 


7080, ELEcTRO-MAGNETIC INSTRUMENT, W. M. Thornton, 


on, 

7081. Brusu Houper, H. Stissmann and L. Stempniak, 
Loudon. 

7082. SHarrenine Razors, J. Drapier and P, Dubois, 
London. 

7083. CorIn-rrEED Macurngs, T. Fryer, London, 

7084. PLATEN PRintine Presses, O. Pilz, London. 

7085. GARMENT Hanoers, J. H. Dixon, London. 

7086. Door Cuecks, W. H. H. Marten, London. 

7087. Centre Vatves for Gas PwuRIFIERS, W. &. 
Pickering, London. 

7088. MANUFACTURE of ARTIFICIAL Horn, L. Ledercr 
London. 

7089. MANUFACTURE of Paver, H. H, Lake.—((. 8, 
Bird, United States.) 

7000, TIME-RECORDING Mecuanism, R. Dey, London. 

7091. ManuracturEe of RoLLEepD GoLp Wire, A. D. 
Pennellier, London. 

7092. RoLLer Presses, W. L. Wise.—(Gebriider Buhler, 
Switzerland.) 

7093. WaTeR-TUBE BoiLers, W. R. Cummins, London. 

7094. Steam Boivers, E. B. Donkin and F. Clench, 
London. 

7095, PENHOLDERS, W. Massam, London. 

7096. Beer Pumps, W. Goulton, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





684,045. Impact WateR WuEkL, F. H. Cook, Mead, 
Wash.—Filed October 20th, 1900. 

Claim.—A wheel employing fluid motive power, 
comprising a series of fixed buckets and a support 
therefor, each of said buckets made U-shaped at onc 
end and having its inner wall extending a consider- 
able distance beyond the free end of the outer wall, 





and a plate spaced from and approximately parallel 
with the long wall of said bucket and forming an 
elongated channel open at one end and communicat- 
ing at its other end with the U-shaped portion of the 
bucket. 


684,197. Vatve Gar ror ExpLosive Enoines, F. 
D. Deboutteville Fontaine le Bourg, France.—Filed 
July 12th, 1899. 

Claim.—(1) In combination with the cylinder of a 
gas engine and with a mixing chamber independent 
of said cylinder, an air valve and a gas valve located 
symmetrically and opening into said chamber, a valy 
establishing communication between the mixing 
chamber and the cylinder and a single reciprocating 
member arranged to open these three valves simul- 
taneously, substantially as described and for the pur- 








pose set forth. (2) In combination with a gas motor 
cylinder, a mixing chamber independent thereof, 
having a centrally arranged discharge bt ong air and 

as ports on opposite sides of said chamber, indepen- 

ent spring-pressed air and al ami closing the 
same, a guide carried by said c' ber casing, &@ mov- 
able sleeve carried by said guide, tappets carried 
thereby for acting on said air and discharge valves, 
and a hit-or-miss detent pivoted to said sleeve and 
adapted to act on said gas valve, substantially as des- 
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LITERATURE. 
By Arcu1BaLp R. CoLquHoun. 
1902. 

TuoucH Mr. Colquhoun is a M. Inst. C.E., this is not 
primarily an engineering book. It treats, however, and 
treats seriously, of a world problem which is of vital 
importance to British engineers and to manufacturers 
generally. 

The author takes us systematically, step by step, 
through all the intricate windings of politics, geography, 
and anthropology in those countries which touch on the 
Pacific, east and west, and of the islands with which that 
ocean is studded. He lays before us in methodical order 
amass of information relating to a large portion of the 
world about which the public generally are woefully 
ignorant. This is a book of facts, collected by personal 
investigation, and by a careful study of existing literature 
on the countries dealt with. 

The book is judicial. The author sums up the situation 
elaborately and with great clearness, and places the 
threads of the evidence in the hands of his readers. 
Then he leaves to the individual the task of finding a 
solution of the problems raised. We are to draw our 
own deductions from the facts before us. 

It is because the book, as far as it goes, is so good that 
we look for a little more than we get. We cannot help 
feeling that with so profound a knowledge of his subject 
as is undoubtedly possessed by the author, he must have 
equally strong convictions as to what will be the future 
of the politics of the Pacific, and we confess that we 
should have liked to have found a prophetic chapter at 
the end of the book. 

We do not get it. “In dealing with the question of 
the mastery of the Pacific, the writer has no intention of 
usurping the mantle of Elijah,” says Mr. Colquhoun, and 
perhaps he is wise in his generation. To prophesy is 
proverbially dangerous, and when prophecies are set 
down in a book which is not ephemeral, but which must 
become a standard work, the danger is doubled. 
From the point of view of the reading public, it 
would have been a satisfaction to have had Mr. 
Colquhoun’s own reading of the future. He is, how- 
ever, as tenacious of facts as the immortal Mr. 
Gradgrind. 

For the purposes of the book, the author takes as 
the centre of his world a point in the Pacitic Ocean at 
which a parallel drawn somewhat to the north of the 
equator would cut the “conventional division line for 
time,” where the extreme east merges into the extreme 
west. Round this point, at greater or less distances, 
beginning on the north and proceeding in the direction 
of the hands of a clock, are the following lands :—The 
Aleutian Islands, Alaska, British Columbia, United 
States of America, Mexico, Central America; the in- 
numerable small islands in the south-western, central, 
and southern Pacific, which need not be named; New 
Zealand, Fiji, Australia, New Guinea, Borneo, Java, 
Sumatra, Malay Peninsula, Siam, Annam, Philippines, 
Formosa, China, Japan, and Russian Siberia. Nearest 
of all to the central point, as far as important territory is 
concerned, is the Hawaiian group of islands. 

The various owners of these large, and small, and very 
scattered properties, and the aborigines of all creeds and 
colours, are the people of whom Mr. Colquhoun treats, 
and the main theory of his book is that in the struggle 
for the mastery of the Pacific, which must inevitably 
come, the results will depend on the successful organising 
and governing capacity of the owners, and on the deve- 
lopment or otherwise of the aborigines. 

The author gives cursory sketches of the smaller fry, 
which include such important Powers as Russia, Germany, 
France, and China, but deals at length with the United 
States, Great Britain, Holland, and Japan. 

The United States is represented by her own Pacific 
seaboard, by her recently acquired possessions, the 
Philippine Islands, and by the practical stepping-stones 
which she possesses between San Francisco and Manila, in 
the shape of Hawaii, Samoa, and Guan. In this section of 
the book emphasis has been laid on the great advantages 
in commerce that the United States will reap when the 
inter-oceanic canal, either at Panama or Nicaragua, has 
been cut. Mr. Colquhoun, as in a previous book of his, 
favours the latter plan, partly because of the engineering 
difficulties being less formidable, and partly for political 
reasons, 

Of the effect of the canal he says :—‘ It will benefit 
America in an infinitely greater degree than Europe, 
Which will only use the canal in trading with the Pacific 
littoral of the two Americas, the South Sea Islands, and 
possibly New Zealand. It will bring Japan, Northern 
China, Australasia, and part of Malaysia nearer to the 
Atlantic cities of the United States than they are now to 
England. It will divert little or no traffic from the Suez 
Canal, It will give an immense impetus to United 
States manufactures, especially cotton and iron, and will 
greatly stimulate the shipbuilding industry and the 
development of the naval power of the United States.” 
The above clear statement of the case brings the fact 
home to us that, possibly in the not very far future, our 
manufacturers will be seriously handicapped in their 
Far Eastern, and what is more important still, in their 
Australasian trade. One of the most interesting parts of 
the book is that which deals with American adminis- 
tration in the Philippines. The author takes the point 
of view that, in spite of a general impression to the con- 
trary, the Americans, in the face of great difliculties, 
have on the whole done much practical work in their new 
possession. 

Great Britain is represented in the Pacific by her Aus- 
tralasian Colonies, her many small island possessions, 
Singapore and the Malay Peninsula, parts of Borneo and 
New Guinea, Hongkong, and Wei-Hai-Wei. 

Mr. Colquhoun foresees difficulties with regard to the 
colour question in Australia; he points out how Great 
Britain has failed to study the interests of her Colonies 
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by letting various island territories slip out of her hands 
by default, or slack diplomacy, into the hands of foreign 
nations, whose presence in the future may be detri- 
mental to the welfare of Australia. He contrasts our 
colonising system with that of other countries with great 
fairness to all concerned. 

Few people in England—or elsewhere—realise the 
extent of the Dutch possessions in the Far East. Mr. 
Colquhoun makes this matter very clear. He shows, 
too, how slight has been the progress made in the Dutch 
colonies, which thrive on a humdrum trade carried out 
on obsolete lines. He emphasises the significant fact 
that, though Dutch in name, these possessions are out of 
touch with Holland, and are, to all intents and purposes, 
independent of the mother country ; that they have long 
since ceased to pay a revenue to the Dutch Treasury; 
and that, by intermarrying with the various tribes that 
inhabit these islands, and treating the large half-caste 
population as equals, they have deteriorated, and cannot 
rightly be considered as bond fide Dutchmen. He tells 
us that the Dutch East Indies, as now administered, are 
a blot on the map of modern civilisation, and leaves us 
to infer that it is a blot which some day will be erased. 

Of the Japanese section of the book little need be said 
here. So much has been written about that country 
lately that the average Englishman is better informed on 
the wonderful developments of that race than on others 
that are dealt with in this book. What Mr. Colquhoun 
says on the subject of our new ally is sound, and his 
chapter on Formosa is particularly interesting, as showing 
that the Japanese undoubtedly possess in a greater 
degree than many nations the capacity for colonisation 
in difficult circumstances. 

With regard to China, the author seems to take it 
rather for granted that she will be eventually cut up by 
rapacious foreigners, and with this we do not altogether 
agree. The Germans, as colonisers, are said to be too 
inilitary and didactic. The officials are so overbearing to 
their own countrymen that German merchants much 
prefer to establish themselves in a foreign colony, in spite 
of the fact that the German policy is to boycott the 
traders of every nation but their own. The glaring folly, 
the useless, never-ending expenses, and the absence of 
any satisfactory return to France from her colonies in the 
Far East is dwelt upon, and many interesting facts are 
given. 

In reviewing a comprehensive work of this sort, it is 
impossible to give more than the barest outline, and in 
doing so one is forced to leave without mention details 
which are perhaps more fascinating to many readers than 
is the thesis itself. The particulars which run through 
this book of the tribes of variegated aborigines are com- 
prehensive and always to the point. 

It is not too much to say of this book that it is the best 
practical study on general lines of the Far East and 
Far West that we have seen. More than this, it is 
interesting from cover to- cover. In his travels the 
author was accompanied by Mrs. Colquhoun, to whose 
sketches and photographs the book owes much, as they 
go far towards elucidating the descriptions of native 
characteristics. 


Jahrbuch der Schiffbautechnischen Gesellschaft. Dritter 
Band. 4to., pp. 350, with illustrations. Berlin: Julius 
Springer. 1902. 


Tuts volume contains the record of the “ Proceedings ” of 
the German Shipbuilders and Engineers’ Society for the 
year 1901, including the annual report of the Council, an 
account of the visit by the Society to the summer meet- 
ing of the Institution of Naval Architects at Glasgow, 
the report and minutes of the annual meeting held at 
Charlottenburg on November 18th and 19th, 1901, and 
obituary notices of members deceased during the year— 
notable among whom are Commerzenrath Rudulf 
Seebohm, well known for his long and honourable con- 
nection with the great ironworks of the Saar district, and 
Dr. Walter von Ohlendorff, who was intimately con- 
nected with the artificial manure industry, having served 
for several years as a director in charge of the mechanical 
arrangements in the different works of the Anglo- 
Continental Company in Hamburg, Holland, Beigium, 
and London, and died after a short illness at the early 
age of thirty-six. Another deceased member, Herr R. 
Wahl, jun., was intimately connected with Rhenish 
steamboat navigation, and in 1886 successfully inaugu- 
rated the direct service of steamers between Cologne and 
London without transhipment at Rotterdam, which hag 
since grown into a trade of considerable importance, 
These items constitute the so-called business portion of 
the volume, the remainder and larger part being devoted 
to the papers read at the annual meeting, a few supple. 
mental ones, and accounts of the works visited. 

The first place is taken by Herr Brinkmann’s paper on 
the development of gun positions and its effect on the 
form and structure of battleships, which reviews the 
whole question of the armament of ironclad ships, from 
the time of the Warrior and Gloire through the various 
turret and barbette types, down to the present time, the 
latest examples being taken from the Russian Retwisan, 
the Italian Benedetto Brin, and the American Maine. 
The present tendency seems to be to return to the 
arrangement of the Richelieu and Audacious classes of the 
seventh decade of the nineteenth century. The standard 
ship of the future the author considers will be a com- 
bination of a continuous armour belt on the water-line, 
with central casemates for the secondary armament, 
with a heavily plated turret or barbette at either end for 
the principal artillery. A further portion of the paper 
deals with the development of protection for ammunition 
hoists and the substructure of the larger towers. The 
discussion on this paper turned principally on the 
author’s statement that the principal progress in battle- 
ship construction had been mostly due to English and 
French naval constructors, whose types were reproduce(| 
in the warships of other countries, which was somewhat 
energetically questioned by Baurath Rudeloff, who con- 





sidered that, amongst other nations, Italy and Germany 
had made original contributions of considerable value to 
warship designs. This, however, was contested by the 
author, in reply, who further stated that his remarks 
applied to the period preceding 1890, from which date 
much had been done independently in all countries. 
The chief interest in the discussion centred in the speech 
of H.M. the German Emperor, who, regarding the matter 
mainly from the military side, discussed the change from 
the head and stern fire of the galleys of the Middle Ages 
to the broadside system of the sailing ship prevailing 
from the seventeenth to the nineteenth centuries, and 
the return to the older system necessitated by the 
abolition of sails, but with the substitution of steam for 
oars in propulsion. He considered that in the design of 
ships military considerations should be paramcunt, and 
that the system adopted by the German Admiralty in 
placing a captain on the active list at the head of the 
naval construction department was best fitted to attain 
this object. 

The second paper, on “Electrical Transmission of 
Power on Shipboard,” by Herr W. Geyer, described 
several new applications of electric driving to auxiliary 
machinery both in mercantile and warships, and particu- 
larly those of the Imperial German cruiser A‘gir, in 
which ship electric driving had been applied for all pur- 
poses, including steering and working the main capstan. 
For the latter purpose, however, it had been found un- 
suitable, owing to the necessity of an extreme overload 
at the moment of starting the anchor from the ground, 
and the two electric motors had been replaced by steam 
engines. The steering engine—on Essberg’s system, 
made by the Union Electrische Gesellschaft—is a com- 
bination of two motors, which are kept constantly running 
witb a differential train of bevel wheels driving the shaft 
on the rudder head. The speed of the motors can be 
varied within wide limits and in opposite directions, one 
being retarded proportionately to the augmentation of 
the other, and the motion is transmitted by the gear 
wheels in the sense of the direction of the faster-moving 
motor. This has been found to act perfectly in practice, 
but the waste of power involved in continuous running 
has led to the development of another system in which 
the rudder motor is combined with a supplementary 
dynamo, taking current from the main currents in the 
ship, and performing the functions of starting and regu- 
lating resistances by varying the potential of the current 
on the motor, according to the work required, from 0 up 
to 220 volts, the average working pressure required being 
110 volts. In the discussion it was pointed out that the 
new system practically involved the use of a motor to 
drive the supplementary dynamo, so that three engines 
were required instead of the two used in the earlier 
system. A simpler method was provided by the Hoff- 
mann electric steering gear,made by Messrs. Siemens and 
Halske, which, however, was not described in detail. 
The general opinion of the speakers, however, seemed to 
be that under present conditions the general adoption of 
electric auxiliary engines for naval purposes was not 
desirable, owing to their great weight and complication, 
as compared with steam, especially for steering purposes. 

The third paper, by Herr Max Oertz, the well-known 
yacht builder of Hamburg, is perhaps the most interest- 
ing communication in the volume, the subject being the 
“ Development of the Modern Sailing Yacht.” This is 
treated historically, beginning with the America, of 1849, 
and noticing the different types of centre-board and 
deep-keeled craft that have appeared successively, both 
in Europe and America, down to the present time; a 
valuable contribution being a series of designs for cruising 
and racing yachts suited for different purposes. There 
is also much interesting information on the structural 
details, especially in the use of longitudinal stringers in 
the framing, whereby the dead weight of the craft may 
be reduced to about one-third of the displacement, leaving 
from 60 to 64 per cent. for the lead keel ballast. A figure 
is given of a small yacht in frame, 23ft. long on the 
water-line, and 39ft. on deck. In this the frames are of 
American rock elm, bent to pattern, the longitudinal 
stiffenings of oak, and the outer skin planking of mahogany, 
8mm. thick, which is secured to the framing by 17,000 nails 
and rivets, the total weight being only about four tons. The 
author expresses himself somewhat adversely to the smaller 
types of centre-board boats as being dangerous and unsea- 
worthy, the construction of such craft being unduly favoured 
by the prevailing system of measurement for racing pur- 
poses. In the discussion, Oberbaurath Schwarz gave an 
interesting account of the trial race betwéen the Columbia 
and the Constitution, and considered that riveted construc- 
tion was unsuitable for the masts of racing yachts, and 
that they should in all cases be welded. In reply to 
inquiries made by some of the speakers, the author 
stated that he had intended to have given some details 
as to the speed of yachts, but had found difficulty in 
obtaining them. The highest recorded speed that he 
had found was 16 knots, in the American schooner 
Sappho, on a passage across the Atlantic. Her length 
on the water-line was about 128ft. Racing cutters, such 
as the Meteor, Satanita, Britannia, &c., of about 90ft., 
have often realised 14 to 14} knots, and a schooner of 
60ft. about 13 knots. Extremely shallow centre-boarded 
boats may exceed 11 knots. 

The next paper, by Herr F. Kitzerow, on the “ Applica- 
tion of Pneumatic Tools in Shipbuilding,” is mainly a 
description of the Boyer pneumatic system as applied at 
the Imperial Dockyard at Wilhelmshaven, and at those of 
Messrs. Bluhme and Voss, and severa] other private 
builders, the application to caulking, chipping, and rivet- 
ing being particularly described, as well as the different 
forms of pneumatic drills. In the discussion it was stated 
20 mm. rivets could be finished in 12 to 14 seconds; 
deck rivets of 18 mm., countersunk, in 20 to 30 seconds ; 
and 22 mm. skin-plate rivets in 40 to 45 seconds, by two 
men. When the latter was done by hand 65 to 70 
seconds were required by three men. The greatest 
advantage was in caulking, as one man in ten hours could 
go over 100 metres length of seams in 11 mm. to 16 mm. 
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plates, or about eight times the speed of hand work. 
That the speed of 1200 rivets closed per day at Chicago 
had not been attained in German works—the figure given 
in the paper was 400—was due to the circumstance that 
in America the work of the riveting gang was entirely 
confined to riveting, while in the latter case the tem- 
porary clamping of the plates and adjustment of the 
— holes was performed by them in addition to riveting 
alone. 

Dr. Ernst von Halle’s paper, on the economic develop- 
ment of shipbuilding in Germany and other countries, con- 
tains much interesting information of a statistical character 
concerning the output and number of hands employed in 
the principal German yards—twenty-six in number— 
including the three naval arsenals. About 60,000 hands 
were employed in 1899. The actual output seems to be 
something over 200,000 tons, but the figures are not 
given directly. Another paper by Herr Tjard Schwarz 
on American shipbuilding during the last decade gives a 
large amount of detail on the arrangement of building 
slips, erecting gantries, and cranes, by the Brown Hoisting 
Company, the Wellman Seaver Company, and others, re- 
sulting from an investigation made by a naval commission 
of inquiry, much of which seems to be familiar matter. The 
chief point in discussion was the reason for the purchase 
of chain cables forGerman ships in England. This, accord- 
ing to one speaker, was mainly due to the circumstance 
that there was no public guarantee obtainable analogous 
to that afforded by the Board of Trade proving houses 
in England. Another speaker, however, attributed it to 
the hereditary ability of the Staffordshire chain and 
anchor smiths, and stated that an attempt to introduce 
chain-making at Papenburg, although actively supported 
by the Imperial Naval Department, had failed from the 
want of sufficiently skilled workmen, who could not be 
suddenly created. 

This exhausts the list of papers actually read at the 
two days’ meeting. A few supplemental ones are given 
by way of appendix, the principal one being on the 
Spencer Miller system of coaling at sea. The volume 
concludes with a series of excellently illustrated notices 
of the works visited by the members, including those of 
Ludwig Loewe and Co., the German Arms and Ammu- 
nition Company, and the Union Electrical Society, most 
of which have been described at different times in our 
columns. 

The next meeting of the Society will be held at Diissel- 
dorf from July 2nd to July 5th, 1902. 

The execution of the volume, both as regards typo- 
graphy and illustration, in every way maintains the high 
standard set up by its predecessors. 


The Law of Factories and Workshops, as codified and 
amended by the Factory and Workshop Act, 1901 (1 
Edw. VII., c. 22), including all special rules and orders 
published by authority and now in force relating to factories 
and workshops, and all statutes affecting the same. By 
G. H. Rueaa, K.C., of the Middle Temple, and L. Mossop, 
B.C.L., Barrister-at-Law. London: Stevens and Sons, 
Limited. 1902. 


In view of the extraordinary difficulties which are 
encountered by those who have to interpret the law 
relating to factories and workshops, every text-book upon 
the subject is sure to be well received. That which is 
now before us seems to deal most exhaustively with the 
Jaw as amended and codified by the famous Act of 1901. 
Further, according to the preface, in the elucidation of 
many difficulties the authors have had the assistance 
of Mr. M. D. Chalmers, C.S.I., upon whom fell the task 
of codifying the Factory Acts. 

The arrangement, which in a work of this kind is a 
matter of the first importance, is excellent. After setting 
out in the introduction a short history of factory legisla- 
tion up to the time of the Factory Act, 1901, the authors 
give definitions of a number of words which are con- 
stantly used in the Factory Act, and the interpretation 
of which is always a matter of difficulty. The term 
“factory” is defined both in its general and also in its 
special application, attention being drawn to the extended 
meaning given to it in 1901, by which it was made 
applicable to electric generating stations. By turning to 
this useful table of definitions, anyone who finds a diffi- 
culty in construing some phrase used in the Act is sure 
to obtain material assistance. 

The text of the Act of 1901 is then set forth. As is 
well known, that statute is divided into a number of 
parts, each of which deals with some branch of the law. 
Thus, Part I. is devoted to “Health and Safety.” The 
authors have divided up their work in the same manner, 
pointing out what part of each section is new, and adding 
at the end of each “Part” a long discursive note, setting 
forth the general effeet of the preceding sections. 
Further, whenever any series of provisions has been 
made the subject of a statutory order, such order is 
placed immediately after the provision to which it relates. 
In their note to that part of the Act which relates to 
“ Safety,” the authors do not seem to have drawn atten- 
tion to the fact that whereas the old provisions as to fire- 
escapes related only to storeys above the ground floor of 
a factory, such provisions must in future be observed in 
relation to the entire building. The general statement of 
the law as to safety and prevention of accidents appears 
to us to be very full, especially as it is illustrated and ex- 
plained by all the important cases. Under the heading 
* Hours of Employment,” the employment of women 
_ —— generally is dealt with at considerable 
ength. 

The rules contained in the Act of 1901, relating to 
dangerous trades, are for the most part new, and are not 
to come into force until a day to be named by the 
Secretary of State. Consequently the authors have 
found it convenient toprint the regulations for dangerous 
trades which are still in force under the provisions of the 
Acts of 1891 and 1895. 

The notes to the famous dock clause (Sec. 104) are 
exceptionally full and complete. This is because that 





section brings within the meaning of the term “ factory ” 
a number of places and things which would be outside 
the pale of the Act if an ordinary meaning were given to 
the term. That section provides that a number of pro- 
visions of the Act are to have effect as if “every dock, 
wharf, quay, and warehouse, and all machinery or plant 
used in the process of loading or unloading or coaling any 
ship in any dock, harbour, or canal, were included in the 
word ‘factory,’ ec.” The main alteration effected by this 
section is that while under the older Acts machinery and 
plant were within the provisions of those Acts only when 
they were being used in the process of loading or unloading 
to or from a dock, &c., the provisions now apply to all 
machinery or plant used in the process of loading or un- 
loading or coaling any ship in any dock, harbour, or 
canal. At page 237 we find the following passage :— 

“The reason for the alteration in the words was—as 
the authors have reason for knowing—not so much the 
desire to extend the application of the factory legislation 
as to extend the Workmen’s Compensation Act, 1897.” 

It may be observed, while dealing with this part of 
their work, that the learned authors respectfully dissent 
from a recent decision of the Court of Appeal (Wilmot v. 
Paton, 18 T.L.R. 48), in which the Lords Justices held that 
a “ warehouse ” away from a wharf is a “ factory” within 
the meaning of the Act. That part of the work dealing 
with the legal proceedings which must be taken for the 
enforcement of the Act will be of special interest to 
lawyers, and will serve to show the owners and occupiers 
of factories the consequences of failure to observe its pro- 
visions. 

Appendix A contains such provisions of the Public 
Health Acts as are necessary to be studied in connection 
with the law of factories; Appendix B contains the 
essential provisions of the Elementary Education Acts; 
Appendix C contains the text of the Truck Acts; while 
Appendix D comprises the Shop Hours Acts, the Preven- 
tion of Cruelty to Children Act, 1894, the Quarries Act, 
1894, all of which are of more or less interest to factory 
proprietors. Appendix E contains a most useful collec- 
tion of the Statutory Rules and Orders relating to 
factories and workshops, so indexed that it is quite easy 
to ascertain the particular provision of the new Act under 
which such Orders, &c., are now in force. 

If any evidence were wanting to show that the book is 
up to date this is supplied by Appendix G, which con- 
tains the Statutory Orders relating to factories and work- 
shops made since the first day of January, 1902, An 
excellent index completes a work which we can confi- 
dently recommend to all who are interested in the law 
relating to factories and workshops. 


Cyanide Practice. By ALFRED James. Large 8vo., 170 pages, 
with numerous illustrations. Second edition. London: 
E. F. and N. Spon. 1902. 

It is somewhat remarkable that, considering the great 

success which has attended the use of alkaline cyanides 

for the extraction of gold from ores of very low produce, 
the early history of the process has hitherto been but 
little known to the world at large. This deficiency is 
largely supplied by the present volume, the work of an 
author who has been intimately connected with the 
development of the process in the principal mining dis- 
tricts of the world since its introduction in 1887, and more 
particularly in South Africa, where the first plant for the 
treatment of the tailings from stamp battery amalgama- 

tion was erected by him at Johannesburg in April, 1890. 

The remarkable success obtained by these early installa- 

tions—as, for example, that at the Robinson mine, where 

profits were smal] amounting to £3000 monthly from an 
initial outlay of £2000 on plant—led to their rapid mulkti- 
plication in the Transvaal mines, a chief impulse, 
however, having been given by the liberal policy of 

Mr. Hennen Jennings, who placed a block of 10,000 tons 

of the tailings of the Robinson Mine at the disposal of the 

Gold Recovery Syndicate, whereby a practical experiment 

on the large scale was rendered possible; that that defi- 

nite success which otherwise might have been much 
longer delayed was promptly realised. The original square 
vat percolation plant has since developed in various direc- 
tions, notably in the increased size of the extraction vats, 
which are now made of steel plates and circular in form 
up to 6ft. in diameter, the substitution of continuous for 
intermittent working, and the treatment of extremely 
poor and finely-divided material, or slimes, with a total 
recovery of nearly 90 per cent. of their contained gold ; 
but in the main the original MacArthur Forrest process 
subsists in its original form, namely, lixiviation of the 
ore with cyanide solutions of varying strength; washing 
with water, and precipitation of the dissolved gold by 
finely-divided zinc. Strangely enough, in America, where 
novelties are supposed to be especially favoured, the 
process was regarded with indifference for several years ; 
and it was only when success had been achieved in 
other countries that it was actively taken up, and 
has become especially useful in the treatment of 
pyritic and telluride ores, that have been crushed 
dry and subjected to calcination as preliminary 
steps to extraction; a notable feature in such 
combinations being the Argall and other mechanical 
calcining furnaces, whereby complete desulphurisation is 
effected at an extremely low cost. Somewhat similar to 
the American practice is that developed in Western 
Australia, where the difficulties of refractory telluride 
ores and deficient water supply have been met by dry 
crushing, calcination, and extraction in filter presses. 
Some of the largest tailings installations are to be 
found in India, where single plants handling various 
quantities of material from 1500 to 10,000 tons per 
month are in use, and worked at an extremely low cost 
down to 1s. 10d. per ton, of which 1s. represents the cost 
of cyanide consumed. Dry crushing has also been advan- 
tageously adopted in New Zealand; and in Borneo ores 
containing arsenic and antimony have been successfully 
handled with most satisfactory results when broken 
down to the size of fine road metal or marbles, the 





precious metals being extracted without appreciable 
interference by the associated base elements at a cost 


of 5s. 6d. per ton, including mining or quarrying and 
cyaniding. In the treatment of very refractory ores the 


use of haloid cyanogen salts, more particularly the bro. 
mide, as an accessory, has been usefully adopted in 
special cases according to the method introduced by 
Messrs. Sulman and Teed. 

From the mere enumeration of methods given above, 
it will be readily understood that the cyanide process is 
not now the simple matter of treating battery tailings that 
it once was ; and that under proper conditions it may be 
applied to the exclusion of other methods of extraction. The 
conditions governing such applications, howevey, are mostly 
of acomplex character, and the points to be observed in se- 
lecting a particular method of treatment can best be learned 
from the results of accumulated experience such as those 
with which Mr. James has filled his handsome and ex. 
tremely interesting volume. Thatasecond edition of a book 
of this kind should have become necessary within a month 
is a noticeable circumstance, and is certainly good evidence 
of its value. The author has taken advantage of the re- 
issue to add some pages of supplementary remarks upon 
the causes of poor extractions due to the cyanide being 
rendered ineffective by base metals and other unfavour. 
able constituents in the ore, and suggestions for the proper 
remedy in each case. 


SHORT NOTICES, 

Building Specifications Jor the Use w Architects, Sureeyors, 
Builders, &e. By John Leaning, F.S.A. London: Bb, T. Bats- 
ford. 1901.—This is a bulky large octavo book, running to 640 
pages. The first 35 pages are taken up with preliminary con- 
siderations as to the form, &c., of the specitication. The next 
135 pages are devoted to a model form of specification in all 
trades of a large house with stables, conservatory, boundary walls, 
&c. Details are largely gone into, and there are a number of 
sketches illustrative of the text. T'wo chapters follow on con- 
ditions of contract, these concluding Section IV. of the book. 
Section V. is devoted to clauses in specifications which apply to 
buildings and works of a special character ; Section VI. to sepa- 
rate contracts for special materials ; Section VII. to schedules of 
prices, tenders, contracts, &c.; Section VIII. to notes on tle 
various trades and special sections of the specifications ; while 
Section IX. contains trades lists, &c. Section VIII. is by far the 
longest in the book, extending as it does over nearly 300 pages, 
and it contains references to an enormous number of subjects, We 
even find what purports to be a complete specification for Lanca+ 
shire boilers, 18ft. by 6ft., to stand a working pressure of 1001}, 
There are references to electric 'ighting and the supply of elec: 
tricity. Taking the book as a whole, we think that it will certainly 
be found useful to architects, surveyors, and builders, for whom 
it is especially desigred. 

The Modern Treatment of Sewage: The Preparation of Schemes, 
Laying of Sewers, and Sewage Disposal, By H, C. H. Shenton, 
M.S.E. Reprinted from the Local Gocernment Journal. London: 
S. Edgecumbe-Rogers, 2, Dorset-street, Fleet-street, E.C. Price 
2s, 6d.—This little book deals chiefly with the design, construction, 
and maintenance of sewers and sewerage systems. Out of a total 
of fourteen chapters no less than eleven are devoted to these and 
kindred subjects. For its size the book contains a wonderfully 
general and useful treatment of this important question. The last 
three chapters discuss, necessarily briefly, ‘‘ Various Systems cf 
Sewage Disposal ;” ‘* The Bacterial Puritication of Sewage ;" and 
‘The Construction of Bacteria Beds and Sewage Disposal Works 
Generally.” In his preface the author says that the book does not 
pretend to be more than a collection of notes, but that the fact 
that the design of sewerage schemes and the construction of 
sewers bas been so little dealt with in recent English books 
on engineering subjects is the reason why he ventures to hope that 
these notes may be of use to those who have to do with the 
drainage of towns and villages. We should judge that his venture 
is likely to meet with success. 





BOOKS RECEIVED. 

Transactions of the British Association of Waterworks’ Engorss, 
with Subject Index, vols. i, to vi. Vol. vi. 1901. Edited by Percy 
Griffith, Secretary. London: Biggs and Co. 1902. 

(fas and Gas -fittings : A Hand-book of Information relating to 
Coal (as, Water (as, Power (Fas, and Acetylene. For the Use of 
Architects, Builders, and Gus Consumers. With 73. illustrations. 
By H. F. Hills, F.C.S. London: Office of the Builder, and 
Whittaker and Co. 1902. Price 5s. 

Poudres et Explosifs. Dictionnaire des Matiéres Explosive. Par 
le Dr. J. Daniel, Preface de M. Barthelot. Paris (VIe.) : Vve. 
Ch. Dunod, Editeur. 1902. Price, troché, 30f.; relié, 31-50. 








THE INSTITUTION OF CIVIL ENGINEERS. 





MEETING OF STUDENTS. 

AT a meeting of students of the Institution of Civil Engineers held 
on Friday evening, April 4th, Mr. Basil Mott, M. Inst. C.E., 
in the chair, Mr. L. G. Crawford, Stud. Inst. C.E., read a 
paper on “Compressed Air and its Applications,” of which the 
following is an abstract : In this paper the author investigates the 
theories which govern the design of compressed air plant, indicating 
the advantages which result from the use of multiple stage com- 
pressors and the economies effected by re-heating. Detailed 
descriptions are given of the D'Auria, Taylor, and Boreas air com- 
pressors, and also of those manufactured by George Wailes and 
Co. The results of some trials of the latter are given and com- 
mented upon. The author then describes the applications of 
compressed air in connection with riveting, hoisting, despatch and 
traction, sub-aqueous ,excavations, &c. In conclusion, the advan- 
tages to be derived from the use of compressed air under certain 
conditions are briefly indicated. The reading of the paper was 
followed by a discussion, in which Messrs. A. J. Deane, E. A. 
Davies, F. H. Clough, H. E. Wimperis, and A. M. Arter, 
Studs, Inst. C.E., took part. 








A Revort or THE Commirree of the Aimerican Railway 
Engineering and Maintenance of Way Association on Ballasting 
has recently been published. It states that the materials which 
best fulfil the requirements for ballasting are broken stone, gravel, 
coarse sand, burnt clay, partially disintegrated rock, slag, cinders, 
and various products, resulting from the separation of ores. 
Recommendations for depth of ballast give a minimum of Sin., 
with an average of 12in. 

Roya InstiTuTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, Sir 
James Crichton-Browne, treasurer and vice-president, in the 
chair. Mr. W. A. Bailey, Mr. J. M. Barr, Mr. C. W. Darley, 
Mr. W. E. L. Gaine, Mr. Carl Hentschel, Mr. J. C. Inglis, Mr 
G. Northeroft, Mr. H. C. Plimmer, Mr. F. E. Robertson, and 
Mr. G. A. Wilson were elected members. The special thanks of 
the members were returned to Dr. Francis Elgar, F.R.S., for 4 
donation of £50 to the Fund for the Promotion of Experimental 

Xescarch at Low Temperatures, 
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THE STRENGTHENING OF EARLY TRON 
BRIDGES. 

Somer of our early iron bridges have now attained a ripe 
old age—or, at least, a respectable middle age, if it is 
considered that half a century is a fair limit to the life 
of an iron bridge. In this consideration it must not be 
forgotten that the present systems or methods of iron 
and steel manufacture were not practised at the time 
that these bridges were built, and so the quality of the 
metal is by no means as certainly known as in the metal 
of modern bridges. Deterioration and decay are always 
going on, corrosion never sleeps; and yet the rolling loads 
on many bridges, notably those carrying railways, have 
gone on increasing by leaps and bounds during the last 
fifty years, until it has become imperatively necessary to 
examine the strength of all early bridges, more particu- 
larly iron bridges that carry railways, and bridges in 
manufacturing districts carrying roads on which the 
trafic is often comparatively great, and where the 
traction engines and trolleys that go over the bridge are 
frequently of considerable weight. The question of 
future maintenance does not appear to have troubled 
many of the early bridge engineers. Up to within a 
comparatively recent time it was not thought necessary 
to examine periodically and paint bridge structures. In 
fact, many of the old bridges were built in such a manner 
that thorough inspection and painting were quite impos- 
sible, and after the first construction and painting many 
years seem to have elapsed before it was thought neces- 
sary to apply any additional paint or preservative coating 
to the ironwork. The result of this has been that various 
metal bridges have most seriously corroded, and, if they 
have not been renewed, may at the present time be posi- 
tively dangerous both to traftic over the structure and to 
vehicles and people underneath it. 

Bridge floors.—The condition of many of our bridge 
floors demands serious attention. The loads on the 
axles of traction engines and other vehicles, and particu- 
larly of railway engines and trolleys, has increased 
perhaps 50 per cent. during the last half century. In 
numbers of old bridges with cross girders the latter have 
been found to be much weaker comparatively than the 
main girders. Many of the cross girders are of great 
length in proportion to their depth, and are constructed 
with angle irons for the flanges without any flange plates 
being provided. Often the floors over these cross girders 
are of timber planking, which has allowed water to perco- 
late from the ballast or macadam upon the planking down 
on to the cross girders. Added to these features, which 
are to the disadvantage of the cross girder, there is the 
further difficulty of any efficient examination of the upper 
surface of the top flange that is immediately under the 
floor, and corrosion has been going on at these parts for 
perhaps several decades. 

As regards the present strengthening of such parts of 
bridge structures, it may be advisable to provide a 
different type of floor that shall be water-tight, or, at all 
events, to re-lay the timber floor on packings of some 
description that should be placed on the top of the old 
cross girders. The object of such a packing is to prevent 
the top flange of the cross girder from getting damp, and 
also to stop further corrosion. This protection may be 
provided either as a lead sheeting, which should be laid 
on a layer of dry felt upon the cross girder, or the packing 
may consist of a board which has been bored out to fit 
the rivet heads of the flange of the cross girder, or any 
other such device that will give the timber a dry bearing 
upon the girders. If lead or zine packing is used, care 
shoul be taken that the ends at the joints, if there are 
any, should be carefully turned against each other or 
made in such a way that water cannot percolate at these 
points. When the floor timbers are renewed a very 
careful choice should be made of the quality of the 
timbers to be used. In all cases the timber should either 
be of good timber well creosoted, or should be from some 
of the foreign woods, such as Karri or Jarrah, which, of 
course, it is not necessary to creosote. The use of such 
foreign woods for bridge floors is yet, however, only 
beginning, so that no example of longevity of these 
timbers in such positions can be given. In many rail- 
way bridges where it is found that the cross girders are 
weak when considered singly, but sufficiently strong if 
taken in combination, it is frequently possible to 
strengthen the structure by placing a stiffening joist or 
girder longitudinally over the centre of the cross girders, 
and firmly bolting or riveting this stiffening girder to all 
the cross girders. This should effectively stiffen the 
floor and bring the girders up to the required strength. 
In other cases it may be found better to carry the per- 
manent way on longitudinal timbers which are made to 
rest in troughs from end to end of the bridge, and if this 
method is adopted the troughs themselves can be made 
to act as distributing girders upon the old and singly 
weak cross girders, and the desired element of strength 
be thus attained. In some cases of weak cross girders a 
most satisfactory work has been done by the insertion of 
new and stronger cross girders and the cutting out of the 
old cross girders. Where it is impracticable to stop 
the traffic over the bridge for any length of time, 


it will probably be necessary to lift the ‘rails a 
foot or so, and carry the permanent way on 
strong longitudinal timbers resting on several of 


the old cross girders. This will allow of the cutting out 
of the old and the replacing of the new cross girders one 
by one, the points of bearing of the timber being, of 
course, moved along the length of the bridge as may be 
required. It will probably be necessary to cut out the old 
cross girders, through both web and flange, and lower 
them down from the bridge, and it will also be necessary 
to provide for the new cross girders being lifted up from 
below in two or three lengths, and, after fixing in the 
correct place, to fish and rivet up the joint on site. This, 
however, will depend upon the frequency of the traffic 
that runs over the bridge. A great many of the early 
iron bridges had floors made up of timber cross beams, 


say, 6in. to 12in. in thickness, and suspended from the 
main girders by bolts about lin. diameter and perhaps 
2ft.centres. The distribution of the load upon the sus- 
pending bolts was provided for by the use of a channel or 
tee iron under the heads of the bolts, and the suspending 
bolts generally went through the bottom angles of the main 
girder. This plan undoubtedly permits the easy renewal 
of the floor timbers when they have decayed, and the 
placing of the bolts with the nuts upwards admits of the 
easy adjustment of each bolt. But it is a method that 
would never be adopted in modern times, and it is never 
a good thing to support such a floor on the tensile strength 
of the bolts, and depend the whole upon the accurate 
cutting of the threads in the bolt and in the nut. 

Many old bridges have floors of thin plates upon which 
the ballast is laid. Frequently such floors have almost 





Fig. 1-WRONG FLOOR PLATES 


completely corroded away, but as they admit of easy 
examination and renewal, and give no difficulty in painting, 
perhaps they may not be considered as a bad type. One 
thing, however, is important, and that is that the 
drainage of the floor should be as perfect as possible. In 
many instances longitudinal timbers are used in the same 
bridges in which such thin floor plates are found, and, 
strange to say, in nearly every case the floor plates are 
curved in such a way that they throw all rain water and 
condensed steam in towards the longitudinal timber, so 
that the water cannot possibly escape from the top of the 
bridge, and in such a way that the longitudinal timber is 
always wet, and consequently decaying, at all periods of 






the year. Fig. 1 shows how such floor plates are gener- 
ft 
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Fig. 2-RIGHT FLOOR PLATES 


ally laid, and Fig. 2 indicates how the curve of the plates 
should lie. 

Such thin floor plates would offer no resistance if the 
train was to run off the road on to the bridge, but act 
well enough to carry the linesmen and their tools. The 
ballast used over such plates—and, in fact, over any iron 
bridges—should never be the ordinary cinder ballast, 
which would tend to corrode the metal very quickly, but 
care should be taken that all ballast used should be of 
limestone or granite chippings. As the principal purpose 
of ballast, where used in connection with longitudinal 
timbers on bridges, is to keep off the danger of tire which 
might be caused by sparks, «c., it would appear that, in 
the case of floor plates, ballast will not be required, and 
may be left off altogether. 

Cast iron girders.—In many of the early iron bridges 
cast iron girders were used for even considerable spans. 
A length of 47ft. or 48ft. is not at all uncommon for such 
girders, and as the depth may be about 2ft. Qin. or 3ft., 
width of flange lft. 6in. to 1ft. 9in., and thickness of 
metal l}in. to 2}in., it will be seen that very heavy 
castings could be made fifty years ago. So far as can be 
seen, the present condition of these castings is generally 
all that could be desired ; but as they are not now allowed 
to be used in new lines by the Board of Trade regulations, 
it seems to be necessary to do away with all such girders 
as soon as their renewal in steel can be arranged. It 
may be thought that, after a half-century’s use on the 
road, no doubt of the condition of the metal need be 
entertained; but yet there have been many instances 
of cast iron girders failing most unexpectedly and with- 
out apparent reason. The mere drilling of a hole in 
one of these girders has been known to lead to the 
complete fracture of the girder across the entire section. 
In cast work it cannot be known what initial stresses 
may be in the metal, induced during cooling, and it 
cannot be known what unequal stresses may exist in 
the metal, or what flaws may lie concealed within 
the two faces of all castings. Cast iron girders have 
been known to break under the influence of frost or the 
too tight screwing up of a single tie rod. 

Many of the old cast iron girders that have been 
removed from bridges have been found to be very 
crooked in the flanges, more especially in the top flange, 
where, the width being less, the metal appears to have 
been more subject to bending influences whilst in process 
of cooling. Several of the top flanges of this type of 
girder have very narrow widths, many being nothing 
more than a 3in. cylindrical roll, and if the flanges are 
proportionately narrow as well as crooked, it is difficult 
to see how the compression stresses are met at all. 
Many of the old cast iron girders are twisted, and for 
this reason the béarings do not lie on one plane, but as 
such girders are generally well bedded this may not be 
such an important matter. The condition of this type 
of old girder when removed from the bridge is generally 
fairly good, and although many are deeply pitted with 
corrosion where they have been exposed to sulphurous 
fumes and daimp, yet it cannot be said that for this 
reason alone many cast iron girders have been con- 
demned. 

As regards the strengthening of bridges of such a class, 


the cast iron girders altogether from the bridge and to 
substitute girders of steel. Many cast iron girders have, 
however, been strengthened. In some cases struts have 
been placed leaning upwards from the abutments towards 





it appears to be undoubtedly the best thing to remove | 


— 


the centre of the span—Fig. 3—and wedges have been 
driven in between the top of these and the underside of 
the girder. In other cases, arch ribs—Fig. 4—which are 
nothing more than curved struts, have been used for the 
same purpose and wedges driven in or screwed jn 
between these ribs and the underside of the girders, 
This may be satisfactorily done, but the amount of the 
wedging must be very carefully considered, and the exact 
figure when determined upon must be most exactly 
worked to. If the wedging is made to force the girder 
up too much the probability is that it will be trang. 
formed into a continuous girder, and in this condition, of 
course, the top flange, which is probably a narrow one, 
at once becomes a tension member, and the case may 
then be even worse than it was at the first. If, on the 
other hand, the wedging is not sufticient, the girder wil] 
be as weak after the so-called strengthening as it was 
before. As the calculated deflection of the strutting 
underneath and of the girder itself depends entirely 
upon the modulus of elasticity, which probably has to 
be assumed for both metals, and cannot be precisely 
known, it appears that no strengthening of this sort can 
be very satisfactory, and that in the cases just mentioned 
it might have been almost as economical, and certainly 
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it would have been more definite and satisfactory, if the 
cast iron girders had been removed and steel girders 
substituted. 

Suspended bowstring girders.—Another type of cast 
iron girder in vogue about sixty years ago was that of 
the suspended bowstring girders, in which the cross 
girders, themselves also of cast iron, were suspended by 
vertical wrought iron rods of 3in. or 4in. diameter, from 
arched ribs made of cast iron voussoirs, each two bolted 
| together at the joints, and the whole prevented from 
| spreading at the springing of the rib by horizontal 
wrought iron tie rods of, perhaps, 4in. to 6in. diameter. 
The whole construction is generally a marvel of compli- 
cated design and workmanship, but as all parts of the 
bridge are easily accessible, it is probable that the con- 
| dition of the metal and the workmanship, gib and cottar 
joints, &e., is not at all unsatisfactory, although many of 
the parts may be pitted by corrosion, owing to the early 
neglect of the bridges. 

The design of the structure, however, for the fast and 
heavy traflic of to-day is hopelessly faulty; and even if 
the arched ribs and the various vertical and horizontal 
tie rods are all of ample theoretical strength, it. will 
generally be found that the cast iron cross girders are 
very weak; especially if, as is frequently the case, they 
are made to carry two lines of rails and have a length of 
| perhaps upwards of 24ft. The strengthening of this type 
of bridge is by no means an easy matter. It is almost 
certain that new steel cross girders will be required, and 
if the old cross girders carry two lines of rails, it will 
probably be found that a new strong steel plate centre 
girder can be placed in the “ six foot,” in which case a 
considerable portion of the load will be taken off the old 
arched-rib bowstring girders, and carried by the new 
girder. In this case it will be necessary to consider the 
relative deflections of the cast iron bowstring girders, the 
new centre steel girder, and the new steel cross girders. 
If the cross girders are continuous and comparatively 
stiff, and the new centre girder is shallow and easily 
deflected, it is just possible that the cast iron outside 
girders, which, from the nature of their design, are 
exceedingly rigid, will again have to carry too great a 
share of the load, and the new steel centre girder will not 
carry so much as it was intended to support. The solu- 
tion of the question lies with the new cross girders and 
the way in which they transmit the load that they carry. 
It will be necessary in a case like this to examine the 
abutments and see whether there is sufficient abutment 
and bearing for the new centre girder. In some cases 
the ubutments are thicker at the four corners of the 
bridge which were intended to carry the four ends of the 
two main bowstring girders ; and, of course, are thinner at 
the centre, where the load from the new centre girder will 
have to be provided for. It may be necessary in some cases 
to build a counterfort at these points behind, or in front of, 
the abutments, and if so this should be tied into the 
remainder of the brickwork or stonework in some eftlicient 
manner. If these new counterforts are costly, the ques- 
tion at once occurs whether it would not have been better 
to renew the whole of the superstructure with steel girders, 
in which case probably the abutments need not have 
been disturbed at all. 

(To be continued.) 











CATALOGUES. 


BURNHAM, WILLIAMS Company, the Baldwin Locomotive Works, 
Philadelphia, U.S.A. Record of recent construction. Number 32. 
1902.—The contents include a history of seventy years of locomotive 
building. 

Mavor AND CovuLson, Limited, 47, King-street, Mile End, 
| Glasgow. Ilustrated catalogue of coal-cutting plant. — The 
| machinery described includes Hurd’s patent electric bar coal-cutting 
machine. 

ANDREW HANDYSIDE AND Co., Limited, Derby.—Circular illus- 
trating a simple roof principal, wood and steel combined, which is 
claimed to be of low cost, easily fixed, and is stronger and lighter 
than all timber roof and cheaper than all steel. 

G. AND T. Ear.z, Limited, Wilmington, Hull.—This interesting 
book contains a description of the standard methods of testing 
cement adopted by this firm at their testing rooms and laboratory. 
A number of illustrations of the works are given. 
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THE FRENCH RECONSTRUCTED BATTLE- 


SHIP COURBET. 


Tue Courbet, if her laying down be accepted as a criterion, 
is a contemporary of our Inflexible, for she was laid down at 
Toulon so long ago as 1876. She was, however, no less than 
six years on the stocks, her launch not taking place till 1882, 
while her completion for sea was nearly parallel with that of 
some of our Admiral class. 

In design she approximates closely to our Alexandra, though 


deck is composed of a Zin. iron deck with a lin. steel deck laid 
over it. 

The redoubt is 94in. iron, with—as in all old ships—huge 
ports. To lessen the danger of these ports 43in. hardened steel 


shields have been fitted to the 10-8in. guns. Whether these 
fulfil any useful purpose is a moot point; probably not, for 
the gap still exists. In addition, the 94in. iron armour is to 
be penetrated by an 8in. gun, so the central battery’s chances 
of survival are not brilliant. 
no value at all the French have evolved a vessel more than 
equal to our Admiral class, 

they may certainly claim to 

HI have accomplished some- 
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thing worth the doing, and 
as our Admiral class are 
i still officially rated as 
a. first-class battleships, the 
= Courbet may at least claim 
ss the same rank. 
; The dimensions of the 
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Courbet are 318ft. 4in. long 
on the water-line, 69ft. 
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IF draught — possibly rather 

= more. She carries 900 
tons of coal. 

It may be added that 
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THE COURBET 


ns superior to that ship. In 1898-99 she was taken in 
han for reconstruction, and from then till last year was re- 
boilering, re-arming, and reconstructing generally. 

The result of these modifications can be best appreciated 
from the following table. In order toemphasise the meaning 
of the change, we have placed after each gun its war-game 
notation, as an index to is penetrative abilities : 








Old Courbet. 


New Courbet. 





Displacement, tons 10,200 (nominal) 10,800 
Guns in battery .. Four 12-6in. (B) Four 10-8in. (A) 
» in bow .. One 10-8in. (C) One 6-4in. (D) 
. in stern d One 10-8in. (C) One 9-6in. (B) 
+» Over battery eda Two 10-8in. (C) Two 9-6in. (B) 
» Upperdeck.. .. ../Six 5-5in, (E),° two|Ten 4in. (E), fourteen 


3-pdrs., twenty 1-pdrs.|3-pdrs., seventeen | 


1-pdrs. 


Torpedo tubes Five above water Five above water 
Broadside fire 


/10-8in.(C), three 5-5in, |-6in. (B), five 4in. (E), 


\(E), one 3-pdr., ten|seven 3-pdrs., nine 
1-pdrs. ]-pdrs. 
Bow fire .. Two 12-6in. (B), three Two 10-Sin. (A), two 
10-Sin. (C) 0-6in. (B), one 6-4in. 
(D) 
Stern fire Two 12-6in. (B), three/Two 10-Sin, (A), three 
nee 10-8in. (C) | %- Gin. (B) 
Engines Compound vertical | Same as before 
: three-cylinder 
Boilers. : Cylindrical Belleville 
Indicated horse-power 8100 8500 
ROO | NE ae cid tire 15-1 kts. | 15-3 kts. 





It will be seen how great an increase has been made in the 
Penetrative power of the guns, and ‘this, since the new fire 


far more quickly than the-old, without any loss of shell | 


power, 


Nothing of note has been done to the Courbet’s armour, 


which is still her weak point. The belt is from 15in. to 8¥in. 
of iron, with a 3}in. compound deck on top of it. This 


"Two 12-6in. (B), three/Two 10-Sin, (A), two | 


some uncertainty exists as 
to whether 13:°4in. or 
12‘6in. pieces constituted 
her old main armament. 
The difference, 


being on about a par with our 38-ton miuzzle-loader. All 
the new pieces are guns of the latest model, 45 calibres long. 








DOCKYARD NOTES. 





Tue German fourth-class cruiser ‘‘G ’’ has been launched 
and christened Frauenlob. She is a slightly enlarged and 
improved Gazelle, a type with which we have fully dealt in 
past issues. Two sister ships are on the stocks. 





ADMIRAL Str JoHN Hopktns is president of a naval war 
| game society that is just- being re-formed on a new basis 
at Portsmouth. One of the new, and to our mind excellent, 
features of the society is that warrant-officers R.N. and 
sergeant-instructors of gunnery R.A. are now eligible for 
membership. When the next war comes along commissioned 
and non-commissioned officers will have to fight side by side, 
so the more full-dress rehearsals they can put in together the 
| better. Ininstituting this, SirJohn Hopkins may be adding 
heavily to the debt that the country already owes him. It 
is, by the way, interesting to note that the meeting-place 
for these encounters is the very room at ‘‘The George”’ 
in which Lord Nelson passed his last hours in England. 
Tempora mutantur ! 





A Borors Gin. gun has exploded prematurely in Sweden, 
much as the gun in the Royal Sovereign recently did. It 
| was fired before the breech was-properly closed. Six men 
were killed outright, and several o is badly injured. 
| Tue Schichau destroyer No. 107 of the German navy, on 
| trials, made 28-4 knots in place of the 27 knots contract 
| Speed, 


Still, since from an old ship of | 


28kt. | 


however, | 
was immaterial, both pieces | 


THe Slaby system of wireless telegraphy has been adopted 
in the German navy. 





THERE is a certain pathos about that Spanish fleet which in 
the official Navy List appears as ‘‘ Not any.’’ There are at 
present twelve battleshipsin this projected fleet, an d a recently 
issued report says that while it will take about thirty months 
to build them abroad, in Spain it will take forty-two months. 
It has taken, we were going to say, nearer forty-two years 
to build some of the Cataluna class—ships that were first 
thought of when we laid down the Orlando, and some of them 
are yet incomplete. There is at least a strong probability 
| that the battleships will be built little faster either at home 

or abroad. Previous to the Hispano-American war, one found 

pictures and full details of the Felipe II. battleship ‘‘ building 
| at Elswick.’’ There is certainly no such vessel at Elswick, 
nor has there been. Like the Pedro d’Aragon, she was con- 
structed on chateau d’ Espagne principles. These are a first- 
class receipt for rendering ships unsinkable, but that is about 
all. But the Spanish navy list is so painfully truthful with 
| its ningunos that even this satisfaction is taken away. 





| THe Medea has received eight Yarrow boilers and the 
| Medusa eight Diirr. Trials between these two ships will 
| shortly be run, underthe presidency of the Boiler Committee. 
If either of these water-tubes succeed in getting 19-7 out of 
| the Medea class they. will do what the old cylindricals have 
| never achieved for them since the preliminary trials. It will 
| also be very difficult for them to beat the normal coal con- 
| sumption of the class, which has generally been huge. The 
pity is that, since there are five ships ofthe class, others were 
not re-boilered also—still as there is a difference in sheathing 
false deductions might have been led to. The Medea and 
| Medusa are absolutely identical. The odds are all in favour 
| of the Medea with the Yarrow boilers. The obscure point 
| lies in the selection of the Diirr, which differs little from the 
Niclausse. Had the Niclausse been fitted the test would 
appear to have promised better. Failing the Niclausse, we 
do not quite see why the Thornycroft—or as the Germans 
prefer to call it, the Schulz—was not selected. In Germany 
this boiler has quite ousted the Diirr in general favour ; 
though it may be noted that the latter is still appropriated 
for some of the new armoured cruisers of 9000 tons or so. 
For their Gazelle class cruisers, which are about the same 
size as the Medeas, the Germans use the Thornycroft type of 
boiler, which our Committee has altogether ignored. Yet 
those we have do very well. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: Thomas 
Green to the Duke of Wellington for the Glatton ; and R. C. Moon, 
to the Duke of Wellington, for the Colossus, Staff engineer : 
R. W. Jones, lent to Vernon and Excellent for torpedo and 
hydraulic instruction. Chief engineers: J. L. Fleetwood, to the 
Hibernia, for the Brisk ; D. Peacock, to the Duke of Wellington, 
for the Latora; W. Onyon, lent to Vernon and Excellent for 
torpedo and hydraulic instruction. Assistant-engineer: G. H. 
Starr, to the Resolution. Probationary assistant-engineers : 6. F. 
Coopper, to the Duke of Wellington, for the Ariadne ; H. Hocken, 
to the Repulse. Engineers: C. H. Fryer, to the Duke of Welling- 
ton, for service in connection with liquid fuel experiment; R. 5. 
Jennings, to the Pembroke, for the ; C. E. J. Hammond, A. 
Saunders, A. Olver, J. E. Vibert, J. H. Barber, and E. G. Pallott, 
lent to the Vernon and Excellent for torpedo and hydraulic in- 
struction; V. A. A. Ter Veen, to the Vivid, for the Bedford ; and 





John A. Owen, to the Duke of Wellington for the Powerful, 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 

Av the Institution of Mechanical Engineers on Friday 
evening the discussion on “ The Fencing of Machinery,” 
that was begun on March 21st, was concluded. The dis- 
cussion was opened by the reading of a letter from Mr. 
Ireland, embodying some remarks he had not had time to 
make at the previous meeting. The letter spoke of the 
necessity of being able to oil machinery without removing 
the guards, of the importance of guards on the ingoing 
side of belts and spur wheels unless the rotation was very 
slow, of the desirability of protecting the belts themselves 
to prevent the workmen bruising or scratching their hands 
on rough edges or on projection rivets. It deprecated the 
use of edge guards for spur wheels, the side should be 
covered as well as the rim, and referred to the possibility in 
some cases of the workman's hand being jammed between 
the wheel and guard. It spoke of the necessity of “ elimi- 
nating the personal equation.” Men were to be considered 
—and women more so—as without either common sense 
or presence of mind. The ideal guard rendered it abso- 
lutely impossible for a man to hurt himself. A certain 
mangle guard was mentioned as a good example. 

Mr. Oscar Harmer, the first speaker, produced a number 
of photographs of tools made by Alfred Herbert, Ltd., an’ 
pointed out how, in them all, the guards absolutely boxed 
in the moving parts, and in many cases, as in the change 
feed-box, etc., they were essential parts of the machine. 
Guarding, he asserted, should be considered in the 
design of the tool, and it was the maker's business to see 
to it, not the users. He did not think wire a goud 
material for guards, as it permitted dirt and chips to 
enter. Neither did he believe in sheet metal, as it could 
be easily dented, the joints opened, and the edges were a 
menace to the workman. Cast iron was the best material 
for guards if they were properly considered in the original 
design. They should be dust-proof and nearly air-tight. 
Now-a-days his firm never thought of sending out a 
machine without complete guarding. 

Mr. Blenkinsop, a factory inspector, expressed the 
opinion that engineers should do the fencing without the 
necessity of compulsion from the inspectors. He com- 
mented on the unsuitability of cast iron guards for emery 
wheels, as they broke up readily if the wheel burst, and 
spoke of the desirability of being able to do all oiling, &c., 
from outside the guard. 

Mr. H. F. L. Orcutt read several extracts from a report 
by the Labour Bureau of America upon the effects of 
(rerman laws respecting the protection of machinery in 
factories. The abstracts were as follows :—* We put on 
all the extra fencing, guards, protections of all sorts, but 
find. no corresponding decrease in accidents. This 
elaborate mechanism seems often to have the effect of 
making the men even less careful.” “A mill-owner in 
the Harz regions says: ‘ When I got my saws and trucks 
so carefully guarded that it seemed to me no one could 
get hurt if he tried, the number of accidents decreased 
searcely at all. [am convinced that the men are more 
careless when the protection is too elaborate.’” “ Taking 
all this into account the extremely important fact must 
be dealt with, that the testimony under this law shows 
that the mechanical element in this problem can be so 
easily exaggerated as to obscure the other factor, which 
has at least as great an importance—the man himself.” 
He agreed with Mr. Harmer in thinking that machine 
tools should be very carefully guarded, and that it was 
the maker’s business to do it. Engineers should do the 
guarding, and they should be ashamed to have factory 
inspectors coming round and telling them to doit. He 
reminded the meeting that however much we might 
guard, the human element had to be considered in all 
mechanical problems. 

Another factory inspector spoke of the necessity of 
riving knives on circular saws. More accidents occurred 
from the back of the saw than from the front. Speaking 
of gas engines, he insisted on the importance of the 
guard coming right away from the wheel for starting-up, 
otherwise it might be a source of additional danger. He 
advocated the putting of roofs on all hoist cages, and the 
marking of the doors in a distinctive way, so that men 
might not mistake them for the shop doors and fall down 
the well. The necessity of providing a gripper for the 
rope to prevent the cage moving or creeping away un- 
notized, he also impressed upon members. 

Mr. Templeton said that for covering exposed shaft 
ends a loose sheath of thin metal was all that could be 
desired. It saves all the complication of permanent 
fixing. He thought there was rather too much of the 
‘‘ Paternal Government” in this question of guarding. In 
Germany the inspectors were continually insisting on new 
things being done---we were moving in the same direction 
here. Whenever an accident happened a new regulation 
was imposed. 

Mr. Schonheyder asked if lifts for public use had to be 
passed by Board of Trade? 

Mr.Vernon, of Herbert's, held strongly that guards should 
be part of the machine, and on three grounds:—(1) The ap- 
pearance was neater; (2)they were more effective; (3) they 
were supplied with machine and gave no further trouble to 
the purchaser. Guards should be dust-proof. He did not 
think wire guards were good, and necessity for swinging 
them out of the way should not exist. Provision should 
be made, as in the feed and speed levers of lathes, for 
making adjustments without touching the guards. 
Guards frequently perform a secondary useful purpose. 
They are useful as oil baths for worm wheels, &c. The 
main value of such guards, as those illustrated in Mr. 
Johnson’s paper, was in their suitability for application to 
old machines. 

Mr. Bell thought guards were often more dangerous 
than the machines. Protection had to be provided not 
against the operator, who understood the machine, but 
against others. Safety arrangements had to be made 
“fool-proof.” He described a simple saw guard for wood 
that had been found very satisfactory. It consisted of an 





upright mounted on the bench, to this was attached an 
horizontal arm, and to the end of that a split bent copper 
tube covered the saw. 

Mr. Carnegie detailed the causes of accidents in a shop 
of 500 machines. Out of 102 accidents 46 were due to 
chips in the eyes. Carelessness was the general cause of 
acci lents. 

A number of slides exhibiting the guarding of cotton 
machinery were exhibited. 

After the authors, or their representatives, had brietly 
replied—there was not much for them to say—the meet- 
ing was concluded. 





PRIVATE BILLS IN PARLIAMENT. 


Tue total number of private Bills deposited for the 
present session, comprising those relating to railways, 
canals, tramways, and to the supply of electricity, gas, 
and water, is but five less than that for the past year, the 
figures being 185, as compared with 190. The total 
amount of capital proposed to be raised is £97,678,090, 
as against £88,738,877, or, in round numbers, an increase 
of nine millions. On referring to Table I., which gives 
the particulars of the railways and canals, it will be seen 
that the sum total amounts to 75, and the estimated 
capital to nearly 78} millions. Of these 75, those pro- 
posing to authorise the construction of new lines or 
additional railway works include 49. In this, as in the 
previous session, Scotland and Ireland count for nought 
in undertakings of this description, promoted by new 
companies. For some time past we have drawn atten- 
tion to the continual and rapid development of electric 
railways, and both the number of Bills and the amount 
of capital proposed to be raised in this session are more 
accentuated than on any similar previous occasion. 
Two-thirds of the 78 millions in Table I. are to be 
devoted to the construction of electric lines. Our old 
friend the locomotive has been shunted nearly clean off the 
scene, as a brief analysis of the Bills before us will plainly 
point out. 








TABL 
Number 
Where situated. of 
Bills 

Promoted by existing companies 

England and Wales _ 17 

Scotland... ... 3 P j 

Ireland : t 
Total 55 
Promoted by new companies— 

England and Wales 20 

Scotland. 

Ireland ... 
Total 20 


Total for railways and canals 


The greatest mileage of any proposed single steam 
railway is that petitioned for in the Bill of the Notting- 
ham and Retford Company. It seeks to make a line 
between these two towns, 30 miles in length, and to con- 
nect up with the Great Northern, Great Central, Midland, 
and the Lancashire, Derbyshire, and East Coast rail- 
ways. The Committee have recommended that payment 
of interest, not exceeding 3 per cent., as proposed by the 
Bill, should be allowed. A million and a-half is required for 
the new undertaking. Another million is asked for 27 miles 
by the Sheffield, Rotherham, and Bawtry Company. The 
Great Northern comes third with an application for a 
modest couple of millions to enable it to construct new 
railways in South Yorkshire, aggregating 25 miles. A 
line of 22 miles, with a capital of £500,000, in the 
county of Glamorgan, completes the list of every- 
thing of importance in the way of the new mileage 
of steam railways sought for in the present Par- 
liament. Apart from new lines and small  exten- 
sion works, our great railways are seeking powers 
to obtain funds for many important works. The London 
and North-Western asks to be empowered to spend a 
million and a-quarter upon widenings at several parts of 
its extensive net work, and the London and South- 
Western proposes to employ the same sum for a very 
similar purpose. It is gratifving to observe that the 
London, Tilbury, and Southend Co. is prepared to effect 
some much-needed alterations and improvements in its 
old system, under various powers, at a cost of £400,000. 
The Midland is also to the front with widenings and a new 
line, which will absorb a million, and the North-Kastern 
and the Lancashire and Yorkshire companies have made 
up a joint purse of nearly two millions for the construc- 
tion of additional lines and extensions. A rather curious 
Bill is promoted by the Great Western under the title of 
the “Crumlin Viaduct.” It is for the purpose of em- 


powering the company to purchase certain mines and | 


minerals at Abertillery, County Monmouth, in order to 
secure the Crumlin Viaduct against injury. 


This | 


viaduct is built on lofty trestles, and it is essential that | 


the foundations should be thoroughly protected. 
nection with the metropolis and its improvements, a very 
important work has been commenced by the London, Brigh- 
ton, and South Coast Company. It consists in the acquisi- 
tion of eight acres of land on the east sfde of Buckingham 
Palace-road, for the enlargement of the Victoria Station. 
This great extension of the terminus will cost a million; 
forms part of the plan for widening and improving 
the line to Brighton, which*is at present in active pro- 
gress. Summing up the contents of Table I., the new 
lines proposed in the Bills of existing companies show a 
length of 178 miles, whereas 213 miles appeared in those 
of 1901. The amount of fresh capital to be now raised 
is £21,280,863, compared with £26,628,100. The Bills 
of new companies are 20, instead of 16 in the former 


In con- | 








year; the mileage 231 in the place of 149; and the capital 
57, as compared with the previous 31 millions, 

In considering the applications to Parliament to 
authorise the construction of electrical railways in and 
near the metropolis, of which there are seventeen, it wil] 
be well to divide them into two classes. Under the first 
may be included all those which provide for the exten. 
sion or deviation of lines authorised by Acts of previous 
sessions, or proposed to be authorised by Bills which 
have been suspended from last session. All the remainder 
will be comprised in the second division. There are 
ten Bills of the first, and seven of the second class. 

It should be mentioned that no new lines are proposed 
by the Baker-street and Waterloo Railway Bill, by the 
City and Brixton, or by the North-West London Bill, 
So far as the second of these is concerned, there is an 
application for the abandonment of the undertaking, 
which was authorised by Acts of 1898 and 1899. It is 
also stated that an official notice has been given of the 
withdrawal of the Bill entitled the East London, City, 
and Peckham, which proposed to make an electrical line 
from Plaistow, in Essex, to Gracechurch-street, City, and 
thence to Peckham. This defection releases nearly tive 
millions of capital. Of the whole seventeen Bills, the 
City, Wandsworth, and Wimbledon is one of the most 
important, and has the largest capital. The projected 
railway is to run from Cannon-street, City, to Wimbledon, 
is 9} miles in length, and the estimated cost is £8,000,000. 
This Bill does not appear in the Parliamentary “ List of 
Private Bills and proceedings thereupon,” of 26th ult. 
A capital of six millions is asked by the London United 
Electric Railway, to join up Shepherd's Bush and 
Hammersmith to Barnes, Charing Cross, Clapham 
Junction, and the Marble Arch, thirteen miles in total 
length. A new route to the Crystal Palace is put 
forward by the City and Crystal Palace Bill, from 
Queen-street to the Penge entrance to the Palace. Seven 
and a-quarter miles is the length of the journey, and 
£5,000,000 will suffice for its construction. An under. 
ground railway from Adelaide-street, Strand, to Broad. 
way, Hammersmith, promoted by the Piccadilly and 











EL. 
Length Proposed capital. 
of - —o . 
line. By shares. By loan. Total. 
Miles. £ £ £ 
163 14,577,000 5,197,863 19,774,563 
12 986,500 469,500 1,456,000 
3 50,000 50,000 
178 15,613,500 5,667,363 21,280, 8653 
231 12,885,600 14,294,166 57,179,766 
231 $2,885,600 14,204,166 57,179,765 
~ 409 68,499,100 19, 961,529 78,460,629 


City Bill (No. 2) requires £4,800,000 for its five miles. 
and the Central London proposes to make nine miles of 
new lines at a cost of four millions. After these larger 
sums, the modest amount of £2,800,000 for additional 
tracks on the Brompton and Piccadilly-cireus Railway 
appears comparatively small. 

The Victoria, Kennington, and Greenwich Bill seeks 
for powers to raise four millions for an underground 
route from Lambeth to Greenwich, 4} miles in length. 
and to start by a junction with the West and South 
London Junction Railway. With the exception of the 
North-East London scheme, with a capital of a couple of 
millions, and the King’s-road project, which will require 
about the same sum, the remaining electrical underground 
railways call for no particular notice. It may be 
remarked that only portions of the City and North-East 
Suburban. the Edgware and Hampstead, and the North- 
East London railways will be laid underground, sup- 
posing always that they are constructed. Far above all 
these projected electrical lines must be placed the 
London and Brighton scheme, which contemplated 
making a line from the metropolis to the latter town. 
commencing at Pimlico, and running vid Battersea and 
Beddington. The distance is forty-seven miles, and the 
proposed capital £12,000,000. This scheme is abandoned 
for the present. 

In the Irish Bills there are no important proposals for 
the construction of new railways. It may, however, be 
stated that the Donegal Railway Bill petitions inter alia 
to work the line by electricity. 

It may be surmised by the fact that no appearance 
was entered before the Examiners of Private Bills for the 
Manchester City Circle Railway Bill that it is with- 
drawn. Thus a million and a-half more of capital will 
remain unexpended. The Gas, Water, and Electrical 
Supply Bills will be considered in another article. 








STEEL TRUST EXPANSION. 


THANKs to its ability to keep prices up to at Jeast double 
what they would be if only the tariff barriers were removed 
and fair competition permitted, the United States Steel 
Corporation is able to report net earnings for the year tu 
March amounting to 111,067,195 dols., say, £22,000,000 
sterling. This is an enormous sum, but with the stupendous 
capitalisation it does not go very far, and the directors can 
pay only 4 per cent. on the common shares. They might do 
more, certainly, by distributing profits right up to the hilt, 
but they are wise enough not to do that. They are keeping 
the reserve at a good figure in order to prepare for contin- 
gencies, such as a run of — business, and to pursue that 
policy of expansion which has marked them from the start. 
The Association is assured of at least another prosperous year. 
Tt is said to have orders for nearly 2,000,000 tons of stecl 
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yails alone, and for between 3,000,000 and 4,000,000 tons of 
other material. We have no means of gauging the accuracy 
of these totals; we give them as they come to us from 
Pittsburg. But it is manifest that the Corporation is for the 
time being in a very fortunate position. 

Meantime it is continuing-to strengthen its present and to 
ensure its future position by the acquisition of sources of 
supply of the raw material. The Nickel Trust, about which 
we wrote recently, has been concluded. The Corporation's 
agents have of late been busy again in picking up choice 
jocations in the Michipicoten district of Canada, as well as 
in Cuba. It is even coming all the way to Kurope for some 
ofits ore, for it has, it is said, bought control of the Gellivara 
[ron Ore Company's mines in northern Sweden.  Pre- 
sumably it is intended to ship the ore to the 
States, and although the cost will be high, it will 
not be prohibitively high, bearing in mind its excellence and 
its cheapness of production. Moreover, the price of American 
ore has been kept at a high level partly by the action of the 
Association and partly by the enormous demand for it. 
Altogether it seems quite possible that ore can even now be 
shipped to America at a profit; and as a reserve to fall back 
upon in the event of ashortage of more accessible supplies, 
the Trust could scarcely have picked upon a better group of 
mines. The best properties in the most conveniently situated 
parts of Spain have already been bought up by English iron- 
masters ; and the Canadians have succeeded in keeping the 
company out of Cape Breton. In the midst of so many un- 
qualified successes, this last rebuff is noteworthy. Mr. 
Whitney and the other American capitalists who started the 
big steel works at Sydney, Cape Breton, desired to identify 
the development of that district with the Trust. But the 
Canadians interested in the industry insisted on an indepen- 
dent attitude, and it is now stated that they have finally 
secured control of the undertaking, with the result that Mr. 
Vhitney and his American manager have retired in favour of 
Mr. James Ross, of Montreal, anda Canadian manager. It 
is also stated that the iron and steel and coal companies at 
that place will be amalgamated and worked as one concern. 
Anyway, the Sydney works have been saved from becoming 
an appanage of the Trust, and therein is room for much 
satisfaction. 

The production of ore in Sweden in 1900 was 2,607,925 
tops, in comparison with 2,434,606 tons in 1899 and 
2,038,094 tons in 1896, About 40 per cent. of the 1900 total 
came from Narhattenliin, nearly the whole quantity being 
the output of the Gellivara mines. The Kopparberg district 
furnished 32 per cent., and Orebro 12°50 per cent. In the 
“Annual Review of the Swedish Iron and Steel Trade,”’ 
which appeared in THe ENGrINeerR of August 16th last, it 
was stated that the production of ferrous rock was 4,530,000 
tons, Which yielded 2,582,029 tons of dressed ore, or 58 per 
cent. The Gellivara contribution averaged 61:8 per cent. 
As much as 89°6 per cent. of all the ore obtained in the 
country was magnetic. Sweden might readily increase its 
output of ore, but it labours under disadvantages in relation 
to the progress of iron and steel manufacture within its own 
borders; and English ironfounders, having exploited Spain, 
and finding that country equal to its requirements, have not 
been attracted to the mines of Sweden. Considering the dis- 
ability under which it suffers by the lack of coal, Sweden con- 
tinues to hold its position very well. The production last year 
was less than 250,000 tons, and the whole of that was anthracite, 
useful for railway and steamers and for domestic consumption, 
but not for the iron industry. As a consequence of its poverty 
in this respect the country is under the necessity of importing 
large quantities of fuel to keep its ironworks going. It 
draws mainly upon the United Kingdom for its coal, and, as 
a fact, it took from us last year 4,500,000 tons. But for this 
there can be no reasonable doubt that Sweden would have 
been heard of to much better purpose in this particular. In 
all other respects the conditions are favourable—more favour- 
able, perhaps, than in Germany—certainly more favourable 
than in Belgium and France, if only for the presence of very 
high grade ore right at the door of the mills. There being, 
in these circumstances, a limit to Sweden’s capacity for pro- 
gress in iron manufacture, and its deposits of ore being 
exceedingly abundant, there is no good reason why some of 
this wealth should not be utilised by other countries; but 
we should have liked to see the Gellivara mines pass into 
the control of Englishmen instead of an all-absorbing 
American combine. It behoves us to profit by this 
evidence of American ‘‘ liveness.’ The supplies of good 
grade ore in the Bilbao district are becoming thinned 
at a very rapid rate, and while there are other de- 
posits they are of lower grade, and for the most part they 
are not capable of development without large outlay on rail- 
ways to connect them with the ports of shipment. The 
United Kingdom is not making the headway we should like 
tosee it make in iron manufacture, but to produce even 
8,000,000 or 9,000,000 .tons of pig iron in a year requires 
more ore than we can command ; and it might be the part 
of wisdom to look around for other important sources of 
supply, in view of the exhaustion of Spain’s resources within 
a generation or less. And of these other sources none are so 
promising as Sweden. The Gellivara mines, with their 
wunual output of over 1,000,000 tons, are not in the market ; 
but there are other important producers, notably the Griinges 
berg mines in the Kopparberg, and more which might be 
named in Gefleborg, Vestmanland, Vermlands, and Orebro, 
to say nothing of localities known to contain ore, but not 
developed by reason of insufficient encouragement. Then 
further north than Gellivara are enormous beds quite un- 
touched. With the completion this year of the railway from 
Gellivara to Ofotenfiord, on the Norwegian seaboard, the 
deposits ot magnetite at Kiirunavaara, and the more moderate 
deposits at Luossavaara, inthe same neighbourhood, will be 
made readily and cheaply accessible. The enterprise of the 
Swedish Government in constructing a line in the extreme 
north of the country has made this possible ; and, as a result, 
European ironmasters will be enabled to supplement their 
present supplies of ore with inexhaustible quantities of 
Swedish ore, averaging 67 per cent. of iron. On the 
Kiirunayaara Range there is an unbroken stretch of three 
miles of ore-bearing ground, the deposits averaging from 
100ft. to 840ft. in width, and a very conservative computa- 
Soa puts the total amount of ore waiting to be raised at 
215,000,000 tons. The Luossavaara deposit extends for 
4200ft., has a maximum width of 200ft., and contains at 
least 18,000,000 tons of ore. These estimates are concerned 
only with the ore above the level of Lake Luossajarvi. There 
38 every reason to believe that the veins persist below the level 
of that lake ; but this may be left a neglected quantity until 
that time in the distant future when the more readily 
available material shall be in danger of depletion. It is 


doubtful if the Swedish Government will permit the exporta- 
tion of all the 


continental ironfounders. 


contracted for. 
field, and, bearing in mind the ever-growing demand in all | 





ore of which the mines will. be capable, its | 


! 
policy being one of caution and moderation. At present the | 
intention is to ship abroad about 1,600,000 tons annually. | 
But the total spoken of asthe maximum annual export will | 
make a material addition to the resources of English and | 
The Belgians and Germans in | 
particular, have had their eye on these Swedish deposits. 
Thanks, in the main, to their orders, the output of the mines | 
for three or four years from the date of opening has been | 
But English makers have also been in the | 


the manufacturing centres of Kurope for high grade ores, | 
there need be no fear for the future prosperity of the | 
Kiirunavaara-Luossavaara field, in spite of its position in an | 
unattractive country. We shall pro 
Steel Corporation will take a hand. 








THE COLOMBO HARBOUR WORKS. 





Ir is now about a quarter of a century since the first step | 
was taken to convert the open roadstead of Colombo into a | 


safe and commodious harbour. That step was the censtruc- 
tion of the south-west breakwater, the first concrete block of 
which was laid in December, 1875, by his Majesty the King 


—who was then Prince of Wales—on his way from Bombay | 


to Calcutta. This work was carried out from the designs of 
the late Sir John Coode, and was completed in 1885, at a cost 
of £700,000, which was within the estimated expenditure. 
The breakwater is 4210ft. in length, and consists of concrete 
blocks resting on a rubble base. It shelters 400 acres of 
water area, most of which has now a deptb of 30ft..at low 
water. : 

In consequence of the rapid increase in the use of the port 
by steamers running to the East and to Australia, it became 
necessary in 1891 to consider the question of increasing the 
sheltered deep water area. In 1893, therefore, plans were 
prepared by Coode, Son, and Matthews for the construction 
of a north-east breakwater 1000ft. in length, extending out- 


wards from Mutwal Point, and of an island breakwater 


bly hear soon that the | 

| depot, slipway, and other minor works incidental thereto is 
| £687,000; that of the graving dock and its accessories is 
| £318,000. 


| made a visit of ins 
| completed in about three years’ time. 


the top of the incline is set in a bed of solid concrete. On 
the northern side of the slipway is a guide pier, and on the 
other side buoys will be placed. 

The coaling depét, which is in course of formation, is 
situated to the south of the graving dock. When completed, 
it will comprise an area of 24 acres, exclusive of roadways, 
and will have a storage capacity of 250,000 tons of coal. This 
depot is being formed by reclamation of the foreshore, about 
half of the required area having been already reclaimed. To 
the south of the depdt is a repairing basin 24 acres in 
extent. 

The foregoing works give employment to 3300 workpeople, 
2600 of whom are free workmen, whilst the remaining 700 are 
convicts. The estimated cost of the breakwaters, coaling 


It is anticipated by Mr. Matthews, who has just 
stion, that the various works will be 
The resident engineer 
is Mr. J. H. Bastock, acting under whom are Mr. John Kyle, 
jun., Mr. A. D, Prouse, and Mr. 8S. R. H. Beard. 








PUMPING PLANT AT ELDON 
COLLIERY. 


An electric pumping plant for the Eldon Colliery of the 
South Durham Coal Company has recently been completed by 
Ernest Scott and Mountain, Limited, of Newcastle-on-Tyne. 

This plant is said to be one of the largest of its type in the 
kingdom. It consists of a compound coupled horizontal 
engine with a high-pressure cylinder 18in. in diameter, and 
a low-pressure cylinder 30in. in diameter, with a stroke of 
40in. This engine runs at eighty revolutions per minute, 
and is capable of giving 440 indicated horse-power with a 
steam pressure of 100 ib. per square inch, drives by 
cotton ropes a Scott and Mountain over-compounded 
multipolar generator, constructed to give an output of 
220 kilowatts at an E.M.F. of 500 volts on open circuit 
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2670ft. in length, known as the North-west breakwater. | or 550 volts at full load when running at a speed of 


Referring to our illustration above, it will be seen that 
these two works are so arranged as to give, when com- 
pleted, a northern entrance to the harbour 700ft. in 
width, and having a depth of from 34ft. to 36ft. at 
low water, and a central entrance S8O00ft. wide, with a 
depth of 39ft. or 40ft. at low water. The new breakwaters 
were commenced under the régime of Sir Arthur Havelock, 
the memorial stone having been laid by His Excellency 
in December, 1894. The north-east breakwater, which 
is practically complete, is built of rubble, pierre perdu, 
thrown into the sea, with a base of from 200ft. to 300ft. 
wide, a width of 70ft. at top, and a height of 7ft. above sea 
level. The north-west breakwater is constructed of concrete 
blocks of some 30 tons weight each, and about half of this 
work has been completed. The sheltered area enclosed 
within the harbour will be about 660 acres at low water, 
which will give to Colombo one of the largest artificial har- 
bours in the world-—-possibly the largest. 

Besides the foregoing, there are other works in progress at 
Colombo, of which Coode, Son, and Matthews are the 
designers and engineers. These are a graving dock, aslipway, 


and a coaling dep6t. There being no dock for the accommoda- | 


tion of H.M. ships, nor for meeting the requirements of the 
splendid merchant steamers frequenting the port, the con- 
struction of one was sanctioned, and the first sod was cut by 
His Excellency Sir West Ridgeway on March Ist, 1899. This 
dock will be 600ft. in length on the floor, 125ft. in width at 
the copings, and 85ft. at the entrance, with a depth of 30ft. 
over the sill at low water. The cost of the graving dock is 
being borne jointly by the Admiralty and the Government of 
Ceylon in equal proportions. 


The slipway is intended for the repair and overhauling of | 


small vessels, and is being constructed with the view of 
accommodating craft up to 1200 tons deadweight. The slip- 
way will have a gradient of 1 in 20, and at its outer end will 
be covered by 25ft. of water, At that end, resting on a 


rubble bed, the sections of the platform havea framework of | ; 
' at the motor terminals and the actual horse-power in the 


Jarrah wood encased in concrete; but higher up, where the 
weight of the vessel will bear more fully as it is hauled out 
of the water, concrete work, carried on piles driven down to 
a solid stratum, is employed. 
up and down the slipway and will carry the vessel is 120ft. 
long and constructed of iron. The hauling machine ry at 


| 400 revolutions per minute. 
| is taken to a main switchboard on which the usual instru- 


The cradle which will be 1un - 


The current from the dynamo 


ments are fitted, i.e., ampére meter and volt meter, also an 


| overload-circuit breaker and shunt regulator. 


The generating machinery is placed at the Harry Pit, the 
current being taken to the John Henry .Pit, a distance of 
half a mile by overhead conductors, consisting of four cables, 
each composed of nineteen wires No. 11 S.W.G. run on pole- 
with insulators. At this point it is taken down the shaft 
through heavily insulated and armoured cables to the pump 
room, the length of the shaft cables being 150 yards each. In 
the pump-room there are two sets of Scott and Mountain three- 
throw ram pumps, with rams llin. diameter by 18in. stroke, 
each pump being designed to deliver 500 gallons per minute, 
or collectively 1000 gallons, against a head of about 400ft. 
when running at a speed of from 27 to 28 revolutions per 
minute. The pumps have gun - metal rams, inde- 
pendent pump barrels, valve boxes, and connecting pipes. 
The two motors are each of the firm’s four-pole type, 
with extended bed-plates capable cf developing 120 effec- 
tive horse-power each at a speed of about 450 revolutions 
per minute. These motors drive the pumps by cotton ropes, 
this plan being adopted to relieve the motor armatures of Jar. 

The plant has now, so we understand, been constantly at 
work for over two months, and with a view to proving the 
efficiency the makers have instituted a set of tests, and they 
have supplied us with the following results :—One boiler, 
30ft. long by 7ft. diameter, of the Lancashire type, wa- 
easily capable of supplying steam to the engines when driving 
the two sets of pumps to their full capacity, and the coal 
consumption was 906 lb. per hour, the coal being of ordinary 
quality. The pumps delivered 64°8 gallons of water against 
a head of about 400ft. per 1b. of, coal used in the boilers. 


| The ratio between the actual electrical output at the dynamo 


terminals and the horse-power in the water pumped, the 
pumps being a distance of 1000 yards from the generator, was 
72-7 per cent. The ratio between the electrical horse-power 


water pur p3d was 77:4 per cent.‘ The efficiency of the 
motors was 91 per cent. The efficiency of the pumps, i.e., 
the difference between the actual horse-power applied at the 
motor shaft and the horse-power in the water delivercd, was 
£5 per cent, 














APRIL 11, 1902 


ay 





ee ee re ee 








‘ 











Fig. B-MOGUL TYPE 

























































Fig. C-COMPOUND PRAIRIE TYPE 


ment is not only objectionable in many ways, but is 
quite unnecessary. American locomotives in every-day 


N? iKight. Wheel” type 


AMERICAN LOCOMOTIVE CONSTRUCTION. 
By an AMERICAN ENGINEER. 
No. I. 

TuE foreign business or export trade of the United 
States in railway locomotives has developed to a very 
marked extent within quite recent years, and now repre- 
sents a fair proportion of the total annual output. 
Besides railways in numerous foreign countries in all 
quarters of the world, many Government and private 
railways of the British colonies and possessions have 
become somewhat extensive purchasers of American 
locomotives, as has been shown from time to time in the 
columns of THe Eneineer. The sharp competition 
which English locomotive builders have had to face 
from American locomotive builders within the past few 
years, together wita the rapid growth of the foreign trade 
of the latter, as noted above, has developed a practical 
interest abroad in the design and construction of Ameri- 
can locomotives. Although American locomotives for 
American railways are in many respects very different 
machines from American locomotives for foreign rail- 
ways—the latter being built to conform to more or less de- 
tailed requirements on the part of the foreign purchasers 

-the above-named conditions have led to some consider- 
able discussion in print over the merits of American 
locomotives. Mere denunciation, of course, carries little 
weight, and may be disregarded; but on the part of the | 
opponents of these engines the discussion has, not un- 
naturally, been somewhat bitter. Unfortunately, many 
of the writers on both sides of the question—favourable 
and adverse to the American engines—have evidently 
based their remarks upon prejudice or hearsay evidence, 
rather than upon knowledge or experience, and some of 
them are evidently not familiar with railway or locomo- 
tive practice either in England or America. 

Unfortunately, also, very few of the writers have given 
evidence of familiarity with American practice in loco- 
motive construction, so that their arguments lack con- 
vincing power. Thus, one writer has objected to the 
{merican locomotive on the ground that the bar frame 
limits the width of fire-box more than a plate frame 

) would do. As a matter of fact, very many American 
locomotives of all classes have the fire-boxes above the 
frames, the width being limited only by the wheels, or 

if carried above the trailing wheels—limited only by 
the loading gauge. This is simply an example of much 
that has been written. One writer in THE ENGINEER, in | 


























advocating larger fire-boxes, suggested that such a fire-box seas : 

could be conveniently used by placing it at the front | service have fire-boxes up to 10ft. or 11ft. in length and 

end of the engine, as in one of the locomotives | 9ft. in width, extending over the frames and_ trailing 
) exhibited at the Paris Exhibition of 1900. This arrange- | wheels. 





Many of those who discuss the subject from the 
English point of view have a habit of saying “ Ameri- 
can locomotives have” this or that feature, as though 
the particular feature in question was distinctive of all 
American locomotives. ‘Thus a correspondent of THr 
ENGINEER wrote of America having cast iron driving. 
boxes, the advantages of which he pointed out. In point 
of fact, cast steel boxes are very generally used, but 
no reference was made to them. Again, in THE Ene! 
NEER of November 15th, 1901, it was said “The 
American engine has a lap of about jin. outside, and 
usually a negative lap of, say, hin. inside.” A comparison 
of the valve gear details of a number of American loco 
motives shows a variation of both inside and outside lap 
from nil to L}in., and an entire absence of any such re 
lation as to warrant such a positive and sweeping 
statement as that quoted above.“ Engines for different 
classes of service and intended for working under 
different conditions of gradients, &c., must, of course, 
have the valve gear—like the other parts—designed to 
give the best results under the special conditions. The 
personal ideas and opinions of the various designers 
also have considerable influence upon the design. It 
would not be worth while to attempt to set right each and 
all of the various erroneous statements which appear. 
In Table A is given a summary of the comparison of a 
number of goods and passenger engines in regard to 
this question of valve gears. 

Two assumptions in regard to American locomotives 
are very generally made by foreign critics which are not 
in accordance with the facts. The first of these is that 
American locomotives are divided into a few classes, and 
that all engines of each class are alike, with a standard or 
interchangeable construction of parts; and also that the 
builders refuse to build except in accordance with their own 
standards and designs. Although this fallacy has been ex 
plained and disproved at various times, it is still quite 
generally believed. It would be equally fallacious to assume 
that all English four-coupled bogie express engines are 

| alike, or that because six-coupled goods engines are some- 
| times spoken of as “ the standard type ” of English goods 
| engines—eight-coupled engines being still exceptional— 
| therefore these engines are all built to a standard design. 
| Aimerican locomotives, like those of other countries, are 
| designed for certain loads at certain speeds on certain 
divisions, with limiting conditions of gradient and curve 
ture. Every railway has engines of special design ot 
| ensbodying special features, and differences in cylinder 
| dimensions and attachments, wheel base, valve gear, 


* The statement in question refers to particular engines sept 
country, and not to American locomotives in general.—En. Tuk E 
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springs, frames, boilers, and a thousand-and-one minor 
details, varying with the ideas of the different railway 
officers and locomotive builders, effectually preclude any 
actual uniformity or standardisation of parts. Thus, a 
dozen four-coupled bogie express engines from as many 
different railways would show marked peculiarities and 
special features in each individual engine, a fact which it 
seems very difficult for foreigners—even engineers and 





Fig. D—CONSOLIDATION TYPE 
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Fig. E—CONSOLIDATION TYPE 


engines, so that the one drawing suffices for all, however 
much they may differ in other respects. In these ways, 
for two different engines having certain parts alike, these 
parts can be made from the same drawings or patterns, 
or necessary changes can be made without the require- 
ment of an entirely new set of drawings, &c. 

The second erroneous assumption is that American 
locomotives are in general built of inferior materials and 





TABLE A.—Valve Gear Details of American Locomotives. 
Simple Lead Lap. Valve | Excentric 
Railway. Class. or Cylinders. in a Valve. Reese 4 
" compound, fullgear. Inside. Outside- travel. threw. 
Inches. Inches. Inches. | Inches. Inches. | Inches. 
Chi, and Alton 1 coupled bogie Simple 19 26 Uv 1k QO Piston 6} - 
DL. and W. M Simple 20 x 26 As 4 co Slide 5} 
B. R. and P. 1-coupled pass. Simple 20} = 26 5 1} 0 Piston 5g 
(and N, W. i Simple 20 x 26 0 5 1} 6 
(. R. [and P, Simple 20} x 26 fs iF 0 54 
2 F, IR 0 L 3 - 
(. M. and St. P. j-cyl. comp. 28 1 } 3 ; of 
C..N. J. ze Simple 26 a's 14 0 llin. piston 5g 
N. Y. Cen. = | Simple | 26 0 ft 1 Piston 6 
C. B, and Q. 6-coupled goods | Simple 24 0 1 vy * 6 5 
Ae age | 2 0 + neg. mw. Wh ous ° 
A. T. and S. F. pass. | 4-eyl. comp. 28 1 . rh } I ldin, piston bh 
‘ > . (| 9R 1 f ’ m 
So. Pac, 6-coupled goods | 4-cyl. comp. ) ay 4 5 | Piston 5} 
. a & + 7 3 
So. Pac, 6-coupled pass. Simple 28 a3 1} 6 1 
D. L. and W. pe Simple 28 iv i's 29 6 
KR. G. W, 8-coupled goods Simple i 28 0 1 Slide 6 on 
2 3 ay 
RG. W on us 30 5 . a2 
‘ ? 2-cyl. comp. 4; 30 3 neg. q 6 | 
B, R. and P, Simple | 28 0 s 53 | 
P. B, and L. E. Simple 32 0 1 8 
U.C. C, and St. L. Simple 3 0 ] 5k | ? 
«€ 3 if 
C.and E eee go ( # 6+ l] 5 
d E. I. |2 cyl. comp. ; 3 1 6 
, } h i ‘ aie ae 
M., St. P., and $. S. M. 10-coupled goods} 4-cy}. comp. a a 5 Piston 5} 4 
; 8 
Th ¢ } . . | 2 
\. T. and 8, F. 8-coupled goods | 4-cyl. comp. 5 4 } 13in, piston} 5} 
+ 4 


railway men—to comprehend. This subject will be again 
referred to a little further on. The rapidity and facility 
of construction of American locomotives is due not to a 
practice of building them all alike for every customer— 
which would prevent any such progress as has marked 
the modern history of American locomotives—but to a 
practice of working as far as possible to standard 
drawings and templates in matters of detail, and keeping 
these available for use by means of proper records. 
Many railways also have a single drawing of a particular 








with inferior workmanship. If a critic who bases such 
charges on hearsay would spend half an hour in inspect- 
ing and going under an engine of a first-class railway, he 
would—if competent to judge—see his error in arguing 
upon any such basis. Not all American-built engines, 
or all English-built or continental engines, are of the 
highest class in these respects; but there are probably | 
no finer or more “thoroughbred ” locomotives built than | 
those which haul the heavy and fast passenger and goods | 
trains which are characteristic of American railway | 


part, with a table of its dimensions for different classes of | practice. Reference may be made, for example, to the | 


mace 


| American features. 
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practice of some American railways in finishing their 
axle journals, piston-rods, &c., with a burnishing roller, 
which produces a smooth hard surface, giving a high 
resistance to wear and a minimum of friction in the 
bearings. There is, however, an absence of elaborately 
fine finish where such finish is not necessary, and this is 
perfectly proper practice. The plain and sombre appear- 
ance of most American locomotives probably gives some 
impression of roughness, which careful examination 
would dispel. 

As to the locomotives built for export, recent articles 
on this subject in THE ENGINEER have been illustrated 
with a number of styles of engines built for various 
countries. A glance at these will suffice to show the 
fallacy of a claim that all American engines are alike—at 
any rate, as far as those built for export are concerned. 
American locomotives built for export, however, are by 
no means representative of those built for American rail- 
ways, as the former conform to specifications and 
requirements imposed by the purchasers. Thus, copper 
tire-boxes and brass tubes are not infrequently required 
by foreign purchasers, and special equipment is required 
in the way of cab fittings, brakes, couplings, buffers, &c., 
which are not at all in accordance with American 
practice. 

To emphasise what has been said in the last few para- 
graphs, the following quotation is given from an article 
in the American Engineering News :— 

In the discussion concerning the recent success of American 
locomotive makers in securing orders from English railways, a 
great deal has been said concerning the merits and demerits of 
American locomotives, as if there was of necessity some difference 
in the design of a locomotive because it was built in an American 
works. Some of the English railway and engineering journals 
have even fallen into the curious error that American locomotive 
works build all their engines to a few standard types, and decline 
to vary therefrom. They have attempted to explain the recent 
successes of American locomotive builders on this basis, saying, in 
effect, that the Americans build locomotives as they build sewing 
machines, a dozen or a hundred exactly alike in every detail, and 
that consequently under this system of construction the cost of 
production and the speed with which work may be turned out is 
far greater than in a plant which builds to the purchaser’s specifi- 
cations and drawings. 

We need hardly say to our readers that all this is as absurd 
as it is untrue. American locomotive works will book orders 
for English or French or German locomotives, if the pur- 
chaser desires, as readily as for locomotives with distinctive 
These works can make any detail of a loco- 
motive that can be made in a foreign locomotive works; and if 


| the purchaser prefers foreign details of any sort, they will be 


cheerfully furnished, provided his specification is accompanied with 
working drawings of what he requires. 

On the other hand, American locomotive works are equally well 
prepared to fill specifications of the opposite class, which state only 
what service the completed machine is to be required to perform, 
and leave the design entirely to the builder, It may, perhaps, be 
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imagined that in this case the company’s ‘standard ” machine 
comes into play, and a cut-and-dried machine of a certain 
standard size is to be turned out. This, again, is entirely wrong. 
Locomotives built to the company’s specifications are carefully 
designed to suit the work to be done, the fuel and water to be 
used, the climate to be met, and the character of the attendants 
to which they are to be entrusted. 

In enumerating the advantages possessed by American locomo- 
tive builders over their European competitors mention should be 
made of the wonderfully efficient organisation which has been 
developed in leading American locomotive works. In the largest 
of these especially, an enormous stock of working drawings, 
patterns, and templates bas been accumulated, and is covered bya 
system of records so perfect that any locomotive which the company 
has built, at least within the past thirty or forty years, can be 
duplicated upon order without the receipt of a single drawing or 
specification from the customer. Not only this, but any detail part 
of any locomotive can be furnished on short notice, made accurately 
to gauge, and ready to putin place. The great value of this system 
and of the accumulated drawings, apy -y &c., covering the work 
of many years, in enabling the works to fill all sorts of specification 
requirements at short notice, and at minimum cost, will be evident 
to any engineer. 

American locomotives used in ordinary train service 
are classified arbitrarily into “types,” according to the 
arrangement of their wheels, this being the sole basis of 
the classification. As a system it leaves very much to 
be desired, and it is the cause of much of the misunder- 
standing among foreign engineers, but it exists, and must 
be reckoned with. The accompanying illustration— 
Fig. A—represents the several types, which are described 
below :— 

No. 1.—** Eight-wheel” type, having four coupled 
wheels and a four-wheeled leading bogie. This was first 
invented in the United States, and until, say, twenty 
years ago, was so universally used for passenger and 
light goods service that it was commonly styled the 
“American” type. The differences between individual 
engines and the engines of different railways, however, 
have always existed, as above explained. 

No. 2.— Columbia ” type, having four coupled wheels, 
with the rear pair as the main drivers, and a leading and 
trailing two-wheeled bogie; or a leading two-wheeled 
bogie and a pair of trailing wheels with special lateral 
play in the axle-boxes. 

No. 3.—* Atlantic” type, which is a development of 
No. 2, having a four-wheeled instead of a two-wheeled 
leading bogie. This type is now very extensively used, 
and has practically superseded the “ Columbia,” No. 2. 

No. 4.—‘“* Mogul ” type, having six coupled wheels and 
a leading two-wheeled bogie. This is extensively used, 
mainly for goods traffic. 

No. 5. —* Ten-wheel” type, having six coupled wheels 
and a four-wheeled leading bogie. This is now, perhaps, 
in more general use than any other one type, for both 
express passenger and heavy goods traffic, the engines 
for these different classes of traffic being, of course, very 
different from each other, except in the one feature of 
the arrangement of wheels. 

No. 6.—* Prairie ” type. This has six coupled driving 
wheels, a two-wheeled leading bogie, and a pair of trailing 
wheels. The type was adopted in order to obtain a good 
distribution of weight with the modern wide fire-boxes 
for bituminous coal. Tt was originally designed for goods 





and a two-wheeled leading bogie. his is employed in 
very heavy goods service, and has hitherto been used only 
to a limited extent, but in view of the movement towards 
heavier and heavier trains, some roads are now beginning 
to use it quite generally. 

In some cases, engines of the “ Ten-wheel” and “ Con- 
solidation ” types have a pair of small trailing wheels 
added, to reduce the weight on the drivers, or to support 
an overhanging fire-box, but these are too rare to consti- 
tute “types.” For switching or shunting four-wheeled 
and six-wheeled all-coupled engines are used, the former 
being used only for light service. Eight-wheeled all- 
coupled shunting engines are occasionally used. For 
bank or pusher service engines with eight wheels all 
coupled are very generally used, but sometimes they are 
of the “Consolidation” type. For suburban service 
engines of the “ eight-wheel” type, No. 1 are commonly 
used; also tank engines—generally with rear tanks— 
having four or six driving wheels, two-wheeled or 
four-wheeled leading bogies, and four-wheeled or six- 
wheeled trailing bogies. In type No. 1, the connecting- 
rods are attached to the front pair of drivers. In types 
Nos. 2and 3 they are attached to to the rear pair. In 
types Nos. 4, 5, and 6 they are attached to the middle 
pair. In type No. 7 they are attached usually to the 
third pair, and in type No. 8 usually to the second pair. 
In type No. 9 they are attached usually to the middle or 
third pair. Types Nos. 2, 3, and 6 have only been de- 
veloped within recent years. The number and arrange- 
ment of wheels having blind or flangeless tires depends 
upon the engine, the conditions of curvature, and the 
opinions of the locomotive superintendent. 

Fig. B shows a “ Mogul” goods engine of the Atchison, 
Topeka, and Santa Fé Railway, with fire-box extending 
beyond the frames, and having the bottom inclined. The 
pistons are fitted with tail rods. Fig. C is a “ Prairie ” 
goods engine of the Burlington and Missouri River Rail- 
road, and is a four-cylinder compound. Being intended 
for burning a very light species of coal, almost a lignite, 
it is fitted with the now almost obsolete * diamond-top ” 
funnel, with a spark arrester in the funnel instead of in the 
smoke-box. Other lignite-burning engines, however, 
have the ordinary straight funnel with spark-arresting 
netting or screens in the extended smoke-box. Figs. D 
and E are “ Consolidation * goods engines of the Chicago 
Terminal Transfer Railroad and the Philadelphia and 
Reading Railroad respectively. Although of the same 
“type,” several differences are apparent even in these 
small views. One has solid-centre bogie wheels, a special 
fitting for the safety valves, a funnel bolted to a base 
casting, a wooden pilot or “ cow-catcher,” and the valve 
rocker between the second ani third drivers. The other 
engine has spoke-centre bogie wheels, tail rods on the 
pistons, safety valves in the dome, cast iron funnel bolted 
to the smoke-box, an iron pilot, and the valve rocker is 
between the first and second drivers. Differences in 
domes, boilers, rods, tenders, &c., may be seen by com. 
paring the views, and these involve other differences 
which would be apparent on an examination of the 
drawings. 


TABLE B.—American Goods Engines. 











Fig. B. Fig. C. Fig. D. Fig. E. 
\A.T.&S.F. Railway|B. & M.R. Railway. C.T.T. Railway. | P. & R. Railway. 
‘‘ylinders, diameter 22in 16in. and 27in. 22in. 22in. 

- stroke 28in. 24in. 28in. 28in. 
Valve S38 Re: Bal. piston Bal. piston Bal. slide. Kal. slide 
Boiler, diameter 5ft. Sin. dft 5Sfin. 6ft. Zin. oft. 6in. 

plates ... jin } jin. gin. fin. 

., pressure 200 Ib. 200 Ib. 220 Ib. 200 Ib. 
és. Oe Bad bit. coal Lignite coal Soft coal Soft coal 
Fire-box, length Sft. 43in. 7ft. Sft. 6in. ft. 5zin. 

width Se Sft. W1fin. bft. oft. 6in. Sft. Ofin. 
depth at front oft. Yin. oft. 6fin. ft. Shin. Dft. Zin. 
depth at back age ‘ fft. thin, Soft. 34in. oft. 34in, ift. Shin. 
sheets, sides... ... ... an Zin. Zin. Zin. Zin. : 
hack .. - . —— “in, Zin. din. din. 
erown - F ‘ Sin. din. Sin. Sin. 

” so EE hin. sin. 3in, sin. 
Tubes, material Bey Gee : ia fron Steel lron lron 

number... ... : . 350 272 347 272 
diameter 2in. 2}in. 2in. 2in. 

» length gee 13ft. Sin. 17ft. 1} hin. lift. 6in. lift. 
Heating surface, fire-box 155-4 sq. ft. 155-8 sq. ft. 172-5 sq. ft. 166-S sq. ft. 

tubes 2443-4 sq. ft. | 2732-7 sq. ft. 2613-6 sq. ft. 1982-2 sq. ft. 
sd total ... 2598-8 sq. ft. 2888-5 sq. ft. 2786-1 sq. ft. 2149-0 se. ft. 
(irate area... ... 418-0 sq. ft. 412-0 aq. ft. 16-7 sq. ft. 17-5 sq. ft. 
Driving wheels, diameter oft. 2in, dft. 4in. {ft. 3in. 4ft. 8in. 
wheel centres tft, Sin. ift. Sin. 3ft. Sin. 4ft. 1,5,in. 
journals 9in. x 12in 9in. x 10in. 9in. x 13in. Shin x 12in. 
wheel base 16ft. 12ft. lin. 14ft. Sin. 15ft. 3in. 
Engine wheel base... ... ... 24ft. Sin 28ft. lin. 23ft. Sin. 23ft. 6in. 

:; _ and tender wheel hase 5lft. 4in. 54ft. 64in. o3ft. 6in. O3ft. din. 

Weight on driving wheels 135,000 Ib. 122,838 Ib. 169,140 Ib. 147,590 lb, 
on bogie wheels 29,000 Ib. 17,034 Ib. 21,150 Ib. 16,700 Ib. 
on trailing wheels . - 26,320 Ib. — - 
CE OURS... on. 2s. 164,000 Ib. 176,192 Ib. 190,290 Ib. 164,290 Ib, 

- and tender 264,000 Ib. 296,000 Ib. 310,000 Ib. 286,000 Ib, 
lender wheels 2ft. 9in. 3ft. 2ft. 9in. 2it. 9in. 

journals din. x Qin. din. x Yin. din. x Min. din. x Min. 
‘Yank capacity 5000 gallons 6000 gallons 6000 gallons 5950 gallons 
HKogie wheels ... 2ft. 6in. 3ft. lfin. 2ft. 6in. 2ft. 9in. 
SS re bs : : 6in. x 10in. S}in, x Yin, Stin, < 12in, din. x 10in. 
Trailing wheels. : 5. dee ? ‘ — 3ft. lin. 
journals : faints — 6in. x 10in, 





| 
service, but has, however, been adopted with success for 
some very large and fast express engines. 

No. 7.— Consolidation ” type. This has eight coupled 
wheels and a two-wheeled leading bogie. It is in very 
extensive use, and is employed almost exclusively in goods 
service, except that on some mountain divisions with 
very steep gradients it is also used in passenger service. 

No. 8.—“ Twelve-wheel” or “Mastodon” type. This 
has eight coupled wheels and a four-wheeled leading 
bogie, partly to give a better distribution of weight than 
in a heavy “Consolidation” engine, and partly on account 
of the greater reliability of a four-wheeled bogie. It is 
comparatively little used. 

No, 9,—* Decapod” type, haviag ten driving wheels 





The principal dimensions of these four goods engines, 
all built at the same works, are given in Table B. 








THE two 30-knot torpedo boat destroyers Mallard and 
Fawn were last week commissioned at Chatham and Portsmouth 
respectively for the Mediterranean station to replace the 27-knot 
destroyers, which are to return to England for instructional duties 
at the home ports. The Mallard is to relieve the Hardy, which is 
at present in commission at Gibraltar, as tender to the Cormorant, 
senior officer’s ship. The Fawn will replace the Conflict, which is 
stationed in the Fleet Reserve at Malta. The 32-knot torpedo boat 
destroyer Albatross will also leave England during the present 
month for the Mediterranean to replace the 27-knot destroyer 
Sunfish. 
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A NEW TOOL HOLDER. 





Toot holders are becoming almost as numerous as lock 
nuts. The latest design, and one that promises well, is being 
brought out by Roberts Brothers, of Dukinfield, near Man. 
chester. It is illustrated below; but little explanation will 
be required to make its points clear to machinists. Th. 
upper pair of views shows the holder in use for sliding, the 
lower pair as arranged for surfacing. It will be observed 
that the holder proper is a rectangular steel bar with an 
enlarged end, in which are cut two recesses, one parallel with 
the shaft for holding the tool when sliding, the other aj 
45 deg. to the shaft, for use when surfacing. By turning tho 
holder upside down the tools are brought into the correc 
position for cutting away from the headstock. The holdoy 
moreover, may be employed with ordinary straight tools jy. 
stead of the peculiar tool shown in use. It is, therefore, of 
quite universal application, The particular form of too} 
illustrated is, we believe, novel. It consists of a curved bay 
of special high-speed steel, the ends ground off in the manne; 
shown to produce cutting edges. The curvature gives tho 
top rake, which is adjustable within limits by the amount of 
the tool protruding from the holder. The recesses for the 
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Ticket” 
ROBERTS TOOL HOLDER 


tool are dovetailed, and the lower edge of the tool is bevelled 
correspondingly, so that it is held in place sideways. A 
curved block is applied to its upper edge under the clamping 
screw. We do not think that any further explanation is 
necessary. 








West AFRICAN RAILWAYs.—Mr, Frederick Shelford, M. Inst. C.h., 
delivered an address on the evening of April 8th at the Royal 
United Service Institution, upon the West African Railways. The 
meeting was held under the auspices of the African Society, and the 
Right Hon. Viscount Duncannon, C.B., presided. Mr. Shelford 
showed a large number of lantern slides of the works in West 
Africa, which he mentioned amounted in all to about 450 miles of 
railways actually constructed or in course of construction. Mr. 
Shelford contended that the Sierra Leone Railway, which has a 
gauge of 2ft. 6in., and the Lagos Railway, with a gauge of 3ft. 6in., 
had been constructed at as great a speed as was possible under the 
unfavourable circumstances of climate and unskilled labour. The 
Sierra Leone Railway had been constructed at a speed of six miles a 
month after the first start. The Lagos Railway, which was a much 
greater work, had been constructed at a speed of five miles a month. 
The Gold Coast Railway had suffered severely from the want of 
facilities for landing, the climate, heavy forest, utterly inadequate 
supply of labour, exceptionally wet seasons, want of ballast, and 
the operations against the Ashantees. Each difficulty had been 
surmounted as it arose, and upon the authorisation of the extension 
of a short line from Sekondi to Tarkwa to Kumasi labour had with 
difficulty been imported from other colonies, and amounted to 
12,000 men. On the conclusion of hostilities, and at the end of the 
wet season of 1901, the railway had proceeded at a speed of five 
miles a month. The progress was now in every way satisfactory. 
It was the intention of the Government to take over the line from 
Sekondi to Adjah Bippo, a section which would serve the whole of 
the Tarkwa gold mining companies, at the end of the year. Mr. 
Shelford, after going with some detail into some of the difficulties 
which had beset the construction of the Gold Coast line, referred 
to the cost of the West African Railways, which had by some 
people had been considered as excessive. Mr. Shelford stated that 
the Sierra Leone Railway cost £6000 a mile, £4200, and £3500 a 
mile for the first, second, and third sections respectively ; the last 
section being 80 miles in length. The Lagos Railway had cos! 
£7000 a mile, and the Tarkwa-Kumasi extension of the Gold 





Coast Railway, though incomplete, appeared likely to cost £6300 « 
mile, 








11, 


APRIL 


1902 


RAILWAY MATTERS. 


Tue record of train accidents in the United States in 
February contains 48 collisions, 29 derailments, and three other 
accidents. 

Aw interruption of traffic of about three-quarters of an 
hour's duration occurred on the Central London Railway on Monday 
morning, at about a quarter to eight. 


For the future all first-class railway tickets in l'rance 
will be yellow, second-class green, and third-class brown. The 
colours of the return tickets, dog tickets, and half-tariff tickets 
will be unified in a similar manner. 

Tue following railways in Western Australia were 
under construction at the time of the completion of the last 
report :—Northam-Goomalling Railway, Menzies-Leonora Railway, 
(‘ue-Narmine Railway, and the Boulder (Brown Hill) Loop Line. 


Tue Colorado and Southern Railroad, U.S.A., is now 
running its trains by the block system between Denver and 
Pueblo, 120 miles. ‘The distance from station to station is usually 
four or five miles, Communication from station to station is by 
telephone, 


On Tuesday the Commissioners of Light Railways 
held an adjourned inquiry at the Windsor Town Hall, with reference 
to the proposed electric tramways hetween Windsor and 
Maidenhead. The Commissioners refused to grant the promoters’ 
application. 

A HIGH concrete arch is to be built near Danville, Il., 
U.S.A., to carry the Peoria Division of the “ Big Four” Railroad 
over the North Fork of the Vermilion River. The railway is about 
85ft. above the bed of the river, and it is stated that the arch will 
have a span of some 200ft. 


Waitt the express which leaves Eastbourne for 
London at 5.30 p.m. was on its journey on Sunday, the bursting of 
a brake pipe brought it to a standstill near Lewes by applying the 
brakes. The remainder of the journey was successfully completed 
with the hand brake only available. 


Exectrric traction as a substitute for steam has been 
iutroduced upon about 81 miles of re in Lombardy, Italy. 
These lines traverse the picturesque North Italian lake regions, 
and as the country is mountainous and water power abundant, 
there are special economic advantages in the use of electric power. 


Ir is announced in Belgrade that a French syndicate 
has been formed to undertake the completion of the Servian net- 
work of railways, and has deposited with the Servian Government 
the sum of 100,000f. as security. According to the same paper, 
the loan negotiations which had come to a standstill will Bw. be 
resumed, 


Tue Railway Committee of the House of Commons at 
Ottawa has, according to the 7'imes, approved the extension of the 
charter of the Canadian Northern Railway, under which within 
ten years Canada will have a second transcontinental line, extend- 
ing from Quebec to the Pacitic coast. Several hundred miles are 
already in operation. 


Tur District Locomotive Superintendent of the Great 
Northern Railway at Peterborough, Mr. F. Rouse, has retired after 
50 years of railway service. He has held the position which he is 
now resigning since 1870. There are in the district to which 
Boston is attached between 250 and 300 engines, and about 1300 
employés, the mileage covered being from 140,000 to 150,000 a 
week, 


On Monday, March 24th, a special train comprising an 
engine and two cars, carrying the president of the Pennsylvania 
Railroad, was run over that road from Philadelphia to the terminus 
it Jersey City—89-76 miles—in one hour and nineteen minutes, or 
it the rate of 68-17 miles an hour. 
made over this line, and we believe has been only twice beaten in 
America, No stops were made. 


THE ENGINEER 


NOTES AND MEMORANDA, 


A WELL-KNOWN motor car owner recently drove a 10 
horse-power carriage 550 miles between Saturday morning and 
Monday evening. 

UNDERGROUND water rights in Mississippi have been 
declared by the Supreme Court of that State to pertain absolutely 
to the owner of the soil, where no well-defined flow through 
underground channels can be established. In the case under 
judgment an air-lift plant, it was alleged, depleted the water in a 
county well. 


We learn from an American periodical that a new 
high-power explosive, ‘‘ Masurite,” has been discovered. Accord- 


the explosive powers of dynamite in conjunction with an insensi- 
bility to all manner of abuse that makes it apparently “ as harm- 
less as sand,” 


Club over a kilometre course at Gunton Park the highest average 
speed for four runs was attained by a 50 horse-power Napier car- 
riage, which covered the distance at the rate of 44 miles per hour. 
A 24 horse-power Mors car gave an average speed of 41 miles per 
hour, The road surface was heavy, and two runs were down hill 
and two up hill, 





mobile Club over a course between the outskirts of London and 
| Oxford and back two petrol cars completed the course without 
stops. Thecost of spirit—lid. per gallon—per mile came out at 
from -4ld, to -768d., according to the weight of the vehicle. 
The lightest car, with occupants, weighed 105 ewt., and the 
heaviest 24} ewt. 

Ow1nG to the reduction in the pressure of the natural 
gas in Indiana, one company which formerly used this gas as fuel 
for rivet and bar-heating furnaces has had to revert to oil, which 
can be obtained in the vicinity. It is stated that the metal is 


cost with natural gas at 6d. per 1000 cubic feet. 


Trans-Siberian Railway to Hongkong, Canton, Amoy, Shanghai, 
Tien-tsin, and Peking; and also those for Japan and the Corea. 
The result is that the Russian authorities are now arranging for a 
regular service over the Trans-Siberian, in order to afford a Japan 
and China mail concurrently with the Malle des Indes. 


A pIstaNce of six miles at a depth of 15ft. under 
water is said to have been travelled by the No. 1 submarine 
during her trials at Barrow last Sunday. Its automatic arrange- 
ments of displacement and compensation, which enable the com- 
mander to keep the ship a uniform depth under the water, were 
tested with the most satisfactory results. The vessel can main- 


engines going at full power her balance is described as perfect. 


AccorpING to the report on the condition of the metro- 


appointed under the Metropolis Water Act, 1871, the average 
daily supply delivered from the Thames during the month was 
113,104,303 gallons; from the Lea, 50,092,589 gallons; from 
springs and wells, 37,913,264 gallons; from ponds at Hampstead 
and Highgate, 238,470 gallons. 
201,348,626 gallons for a population estimated at 6,321,050, repre- 





This is the best time ever | 


A new Union Railway station at Washington, D.C., is | 


to be built at a cost of £1,000,000. The station will be constructed 
of white marble and have a frontage of 700ft. 


It will be located | and tubes, totalling nearly 1} millions. 


senting a daily consumption per head of 51-85 gallons for all 
purposes, 


TuE total cost of the work performed at the Ordnance 
Factories in 1900-1 was nearly 44 millions sterling, of which 
2}, millions was in respect of the Army, 1 millions for the Navy, 
and £85,103 for India. The chief items are cartridges, fuses, 
Armaments, projectiles, 


some distance north-east of the present Baltimore and Ohio Rail- | and small arm and other fixed ammunition each cost something 
road station, and the various railways will connect through a tunnel | over or about half a million sterling, and the provision of gun- 


under Capital Hill and enter the station by a viaduct and elevated 
tracks, All grade crossings will be abolished. 


Tue Finnish Senate has decided to set to work curing 
the present year with the construction of two important lines of 
railway. One of the projected lines will connect Uleaborg and 
‘Tornea, on the north-east coastline of the Gulf of Bothnia, and the 
other will be built between Helsingfors and Kasis. According to 
the estimates, these two lines will cost £341,600, and the cost of 
their construction will be defrayed by the Finnish Senate. 


A pott was taken of the householders of Crewe on 
Saturday on the question of the proposal of the Corporation to 
construct light railways for the borough. The Corporation's pro- 
posal had previously ot defeated at a town’s meeting. The 
Mayor declared the result of the poll late on Saturday night as 
follows :—For light railways, 1076 ; against, 1418. The scheme is, 
therefore, again defeated. This is the fourth unsuccessful attempt 
to provide light railways for Crewe. 


Ix reply toa question asked in the House of Commons 
on Tuesday, Lord Cranborne said the permanent alignment of the 
Uganda Railway will be completed by September next. As regards 
the expense, he is afraid that there will be a considerable excess in 
the final cost over the sum voted by Parliament, but is not able to 
give the figures of the estimated excess until the return of the 
managing member of the Uganda Railway Committee, who is now 
engaged in inspecting the line, and may be expected to be home 
again in the course of next month. 


A section of 60 miles of the first railway constructed 
in British North Borneo was formally taken over by the Govern- 
ment from the contractors a few days ago, and is now cpen for 
traffic, says a Reuter’s message. This line, which is a portion of 
the Trans-Borneo line, has Tee 
miles, and it is hoped that the whole of this section will be com- 
pleted by the end of the year. The portion now open for traffic is 
from Jesselton, Gaya Bay, on the West Coast, to Beaufort, an 
important agricultural centre in the interior. 


Most satisfactory results have been obtained with the 
goods wagons fitted with detachable axles and wheels, and used 
since last autumn on the railway between Dantzig and Koyel. On 
arriving at Mlava this new type of wagon, devised by Herr 
Breitsprecher, has been transferred with ease from one set of 
wheels to another, thereby the necessity of unloading and re- 
loading the wagons on account of a difference in the gauge has 
been done away with. The Marienburg and Mlava lines, and also 
the Vistula railway, have ordered a considerable quantity of these 
wagons, 


A SwepIsH engineer, Mr. T. . Malmros, has invented | 


« lubricator for oiling piston-rods, cylinders, and guides on loco- 
motives. By introducing the intermixed oil and steam, coming 
from the central steam-lubricating apparatus, through glandular 
bushings expressly constructed for this purpose, the invention has 
effected a good and economical lubrication of packings and rods, 
as well as of the cylinders and guides. The system has for five 
years becn tested on the engines of the fastest train in Sweden, 
with such good result that all locomotives of the State railroads 
will be provided with it. is seems to be a revival of the old 
Jantern brass used in the Cornish engine. 


n surveyed for a distance of 110 | 








pate, gun-cotton, and cerdite required £374,185. Rifles and 


sayonets cost over a quarter of a million, and field artillery about | 


the same amount. 


Ay official statement of the mineral production of 


Canada for the year 1901 has been prepared by the geological | 


brauch of the Department of the Interior. The total mineral pro- 


duction for the year was £13,881,406, as compared with £12,897,607 | 
. In} 


in the previous yoar, or a total increase of about £1,000,000 


1895 the total mineral production was a little over £4,000,000. | 
The entire gold production is valued at £4,892,440, of which the | 


Yukon goldfields contributed £3,600,000. Of copper there was 
£1,320,000 ; pig iron from Canadian ore, £242,420; lead, £439,950; 
and nickel, £918,904. 


Tue German Emperor has ordered that all the vessels 


of the Imperial navy be exclusively fitted with Slaby-Arco | 


instruments for wireless telegraphy ; and he has also expressed 
the desire that German steamboat companies should employ the 
same instruments. In this connection the Matin recalls the 
circumstance that, during Prince Henry’s return voyage from 


| America, a few hours after leaving New York, the Deutschland 
signalled the Lightship Nantucket, which cut off communication | 
| on findin, 

; ments, _ 


that it was the Deutschland, with Slaby-Arco instru- 
ich signalled. 


A NoTEWoRTHY feature of some motor cycle trials at the | 
Crystal Palace last Saturday was a composite chain fitted on the | 


new Werner cycle. The small pulley on the motor shaft was 
toothed, but the big pulley on the driving wheel was simply a 
leather-lined flat belt pulley. The chain, therefore, could not slip 
on the motor shaft, but was able at moments of excessive pull to 
slip on the large wheel. The device is said to have answered well 
as a means of giving that freedom from inflexible rigidity of drive 
which is necessary, and which practically compe!s the use of a 
friction clutch with chain-driving when toothed sprockets are used 
in both places. 


| THREE large cantilever bridges are to be commenced 
'in the United States during the present year. The largest of 
| these will be the bridge over the Mississippi River at Thebes, IIl., 
| and Gray’s Point, Mo., connecting the Chicago and Eastern Illinois 
| Railway with the St. Louis and South-Western Railway, which at 
| present exchange traffic by a car ferry. The channel span will be 
671ft., with anchor arms of 520ft. 2in. on the east, and 521ft. 2in. 
at the west. The shore spans of 320ft. at the east, and 518ft. 6in. 
at the west, will connect the 600ft. approaches, cunsisting of 45ft. 
j}and 50ft. concrete arches. It will be a double-track structure, 
| with a headway of 65ft. above high water. 
| ‘THERE was recently carried out on the firing-ground at 
Marma a series of trials of the so-called “air torpedoes,” which 
| have been invented by Major Unge of the Swedish Army. The 
| torpedoes were charged with explosives, which in some cases con- 
sisted of dynamite, with a view to ascertaining the rotation of the 
torpedoes. The torpedoes are propelled by centrifugal force, and 
| they explode on hitting’ their mark-after having travelled in a 
definite and uniform course. 
be quite free from danger. 
been kept secret, but it ap) 
| 15 deg. the torpedoes travelled more than 1333 yards, 


ing to the published accounts of tests recently made, the new | 
explosive appears to be a truly remarkable substance, possessing | 


In the recent speed trials organised by the Automobile | 


| In some 100 miles road trials conducted by the Auto- | 


much more evenly heated, and less scale forms on it when heated | 
with oil fuel than when natural gas iz used. The cost of operation, | 
with oil at from 4s. to 5s. per barrel, will not be greater than the | 


At the request of the Russian Government, the French | 
Postal Administration prepared a statement as to the weight of | 
letters, printed matters, and samples that might be sent over the | 


tain a speed of 8 knots, but when travelling with the turret | 
‘‘awash,” this speed is considerably higher, and even with her | 


politan water supply during February, by the water examiner | 


The daily total was, therefore, | 


The charges of dynamite proved to 
The exact results of the trials have 
that with the low elevation of | made with new methods, and our contemporary understands that 


- 
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MISCELLANEA. 


| DaRLineton’s rates are to be relieved to the extent 
of 1s. 7d. in the pound from the profits of the local municipal gas 
| and waterworks, 


THERE is now an increased demand for French coal in the 
north of France, and native coal is likely to enter into more serious 
competition with British coal in this district than it has done ia 
the past. 


Havre is the only port in France visited by the very 
large cargo steamers now navigating under the British flag. Two 
such steamers entered the port in 1901, one 485ft. and the other 
470ft. in length. 


Ir is now certain that the American Shipping Subsidy 
Bill cannot pass the House of Representatives this session A 
canvass of Seguhiieen members shows that there is so much 
| opposition that the leaders agree that the Bill will not even be 
| called up. 


THE Danish harbour of Svendborg, on the south coast 
of the island of Fiinen, has been considerably improved and 
deepened, so that vessels with a draught of 23ft. going through the 
Belt can now enter the harbour. It is connected by railway with 
Odense, Nyborg, and Faeborg. ‘ : 


THE death occurred last week at Anerley of Mr. David 
Robb, late Chief Inspector of Machinery in the Royal Navy. From 
; 1885 to 1890 Mr. Robb was Chief Engineer at Keyham yard, and 
| on leaving was presented by the workmen at the factory with an 

address and a silver tea service. 


Sirk Dennis Fitzpatrick, member of the Council of 
India, will preside at a meeting of the Indian section of the 
Society of Arts on Thursday, the 17th inst., when Mr. Sidney 
Preston, C.1.E., now on leave from the Punjab, will read a paper 
dealing with recent irrigation development in that province. ‘The 
chair will be taken at 4.30. 


THE Belleville water-tube boilers in the United States 
Lake steamers Northwest and Northland are being replaced with 
Seotch boilers. The Belleville boilers were installed when the 
vessels were built a half dozen years ago. It is said the boilers 
were not able to furnish steam to give the vessels the speed which 
they were originally designed to make. 


A LINE of steamers under the French flag “ la Com- 
pagnie Méditerranée-Manche ” is about to commence operationsat 
Havre. The object of the new line is to connect Algeria and 
| Tunis with Havre and London by a service of regular steamers, 
| which will run twice a month from Boine, Algiers, and Oran. The 
fleet will consist of five steamers, all of which are now under con- 
struction in England. 


THE employers onthe North-east Coast gave notice last 
| week of a reduction of wages to the members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society. The reduction 
is for 5 per cent. on piece rates, and will take effect in about a 
| fortnight’s time. The reason given for the reduction is the falling 
off in trade. Notices are being issued calling meetings of the 
men to consider the matter. 


AN extraordinary general meeting of the shareholders 
of the Consett Waterworks Company, on Monday, unanimously 
agreed to accept the terms offered by the Weardale and Shildon 
Waterworks Company for acquiring the Consett undertaking. 
The combined capital of the amalgamated concerns is upwards of 
a million, The area of operations cover nearly half of the county 
of Durham, and the name proposed is the Weardale and Consett 
Waterworks Company. Parliamentary sanction will be sought 
forthwith. 
| Aw interesting experiment in connection with the em- 
| ployment of labour is reported by the Times correspondent as now 
| teing made by the Moscow local authorities. The idea is to form 
| an organisation of labour under the patronage and control of the 
police. It is too early to predict what success it is likely to have, 
' says the correspondent, but so far the agents employed and the 
measures adopted do not seem to have won the confidence either 
of the masters or of the men. 


Ir is decided to make an outer harbour at Dieppe by 
| enclosing between the piers a space of about 30 acres, carrying the 
| entrance out 547 yards from the shore, where the natural depth of 


| water is 6ft. 6in. at the lowest tide ; the width of the entrance 
| between the pier heads will be 984 yards, or 50ft. wider than at 
| present. The cost for this work is estimated at £196,000; it is 
| also intended to lay out £36,800 in improvements for the fishing 
| industry, making a total of £232,800. 


The first completely equipped motor fishing boat has 
| recently made her trial trip most satisfactorily at Lowestoft. This 
is the first fishing craft which will rely upon petrol to generate the 
force required for all purposes—hauling her nets, hoisting sails, 
working the capstan, and driving her pumps. The motor is of 
24 horse-power, and is fitted in a case 4ft. by 2}ft It is only 3ft. 
| high, and the top cover serves for a table. The motor is of the 
| three-cylinder, two-cycle type, and self-starting and reversing. 


| THE Royal Commission on Sewage Treatment has 
| determined to supervise the working of various sewage works in 
| different parts of the country fora period of about twelve months, 
| so as to obtain reliable information as to the results that can be 
obtained by various processes, At Newton-in-Makerfield, Lancs., 
| special gaugings of the flow of sewage have teen taken by the 
Commission for a full week, as wellas other particulars. The treat- 
| ment there in use is by bacterial contact beds, constructed by the 
surveyor to the Council, Mr. Arthur Bowes. 


THE wants of the motor car owner are clearly set forth 
in the Automobile Club Notes and Notices. What is wanted is a 
simple Bill to remove the ed and tare specific limits, to bring 
| about the identification of motor vehicles, to secure a simple form 
of appeal against decisions of magistrates, and to endow the Local 
| Government Board with power to make regulations. The Local 
| Government Board should, it is suggested, be given powers to 
| vary the regulations from the light of experience. This remark 
| applies equally to the weight limit question. 
| Tue Pittsburg correspondent of the Standard reports 
| that the Steel Trust has bought three hundred thousand tons of 
| pig iron at 164 dols. per ton, deliverable at furnaces between 
| October and March. This, he says, is the biggest contract ever 
| made there, and for the longest period ahead. Since the Trust 
| itself makes 60 per cent. of the pig iron produced in the United 
| States, the state of trade which requires it to purchase beyond its 
| own producing capacity, and upon a rising market, clearly shows 
| that the long looked-for reaction is postponed almost to a certainty 
| untila year from the ensuing July. 


Ir is not without significance that no orders have yet 

| been given for the armour for the King Edward VII. class of 
battleships. We are not likely to be told once more that the delay 

is due to the dilatoriness of the armour-plate manufacturers, as 

this time there is every reason to believe that the Admiralty will 

| take the blame, if there be any, on their own shoulders, says the 
| Western Daily News. 1n fact, the Belleisle experimerts have been 
too instructive, and confidence has been shaken. In the contest 

between guns and armour the guns have won so completely that 
| the Admiralty naturally hesitate before deciding on the exact 
| nature of the plates they will require in the future. It is by no 
means improbable that further exhaustive experiments will be 


$ 





the Admiralty are contemplating making these tests for themselves, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, 7, Kumpfgasse, Vienna t. 

CHIN ‘A. —KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvkau AND CHEVILLET, Rue de la Banque, Paris. 
GERM ANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F, A. Brocxuavs, Leipzic; A. TweitmxvER, Leipzirc. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOogsCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND WALsH, Limitep, Yokohama, 

Z. P. Manuva AnD Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 

8. AFRICA.—GORDON AND Gorcn, Long-street, Capetown, 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta AND Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GorDON AND Gorcu, Melbourne, Sydney, and Brisbane, 

R. A. Tuompson And Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. | 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kk.iy anv Watsu, LimirEp, Singapore. 
CEYLON.—WisavaRtNa AND Co., Colombo. 
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TO CORRESPONDENTS. 


48” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4@F All letters intended for insertionin Tak ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

497 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 
C. 8. (Grays).—(1) The only address is Sandbach, Cheshire. (2) An 
official report has not been published. 
F. M. H. (Marseilles).—We would recommend the books by the following 


authors :--Traill, two books ; Bertin (Bernard, Paris); Hutton (Crosby 
Lockwood) ; Stromeyer (Longmans, Green); Donkin (Chas. Griffin). 

It is impossible for us to find situa- 
The fact that he 


tions for workmen. Your brother might advertise. 
He 


will work for very little will not help him much in this country. 
had far better remain in Holland. 

A RecuLar Sunscriper.—We have never heard before that anyone can 
arrive at the speed of a train by counting oscillations. Many persons 
can ascertain the speed by the noise made as the wheels pass over the 
rail joints. Improvements in permanent way have rendered this 
difficult on all first-class lines. At one time it was easy enough, at all 
events at moderate speeds. 








MEETINGS NEXT WEEK. 


Tue InstiruTE oF MARINE Encingers.—Monday, April 14th, at 8 p.m. 
Adjourned discussion on “The Balancing of Engines,” by Mr. H. M. 
Rounthwaite. Paper, “‘ A Steam Turbine,” by Mr. W. H. Northcott. 

Dus.In SecTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Thursday, April 17th, at 8 p.m., at the Royal College of Science, 
Stephen's-green. Paper, ‘ Railway Blocks, Telegraphs and Accessories, 
Recent Practice,” by A. T. Kinsey, Associate. 

Tur InstiTuTION OF Mecuanicat Enaingrers.—Friday, April 18th, at 
8 p.m., at the Institution House, Storey’s-gate, St. James's Park. 
Paper to be read and discussed, ‘‘ The Standardisation of Pipe Flanges 
and Flange Fittings,” by Mr. Robert E. Atkinson. 

Tue INstTiITUTION oF MINING AND METALLURGY.—Thursday, April 17th, 
at 5 p.m., in the rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. Papers to be discussed, ‘‘Gold Mining in 
Matabeleland,” by G. R. Carey; ‘‘Geology and Mineral Resources of 
Kumaon and Garhwal,” by F. J. Stephens. 

Society or Arts.—Monday, April l4th, at 8 p.m. Cantor Lectures. 
Lecture I. on ‘‘Glass for Optical Instruments,” by Richard T. Glaze- 
brook.—Wednesday, April 16th, at 8 p.m. Ordinary meeting. Paper, 
‘* Photographic Surveying,” by J. Bridges Lee.—Ihursday, April 17th, 
at 4.30 p.m. Indian Section. Paper, ‘‘ Recent Developments in Punjab 
Irrigation,” by Sidney Preston. 

Royat InstitvuTion or Great Britatx.—Friday, April 18th, at 
9 p.m. Discourse on ‘‘The Auto-car,” by the Right Hon. Sir John H. 
A. Macdonald.—Afternoon Lectures at 3 p.m.: Tuesday, April 15th, 
‘Recent Methods and Results in Biological Inquiry,” by Allan Mac- 
fadyen ; Thursday, April 17th, “‘ The Oxygen Group of Elements,” by 
Prof. Dewar ; Saturday, April 19th, “ British National Song,” by William 
H. Cummings. 

Tue Institution or Civit Enctvgers.—Tuesday, April 15th, at 8 p.m. 
Ordinary meeting. Papers to be discussed, ‘‘ The Greenwich Footway 
Tunnel,” by W. C. Copperthwaite, M. Inst. C.E.; ‘‘Subaqueous Tunnel- 
ling through the Thames Gravel: Baker-street and Waterloo Railway,” 
by Arthur H. Haigh, B.Sc., M. Inst. C.E. Paper to be read, “On 
Locomotive Fire-box Stays,” by Francis William Webb, M. Inst. C.E.— 
Friday, April 18th, at 8 p.m. Students’ meeting. Paper, ‘‘ The Erewash 
Valley Widening and Toton Sidings,”” by H. C. M. Austen, Stud. Inst. C.E. 
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PUBLISHER'S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
fee, representing H.M. ships Formidable, Treks, and 
Albatross, may be had, printed on superior paper, upon a roller, 

price 1s., by post 1s. 1d. 








*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
| Fagg can be steed by obtaining the paper direct from 
this offe. 
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ENGLISH AND AMERICAN LOCOMOTIVES. 


Last week we referred briefly to the remarkable 
correspondence respecting the comparative merits 
of British and foreign locomotives in Egypt, which 
has just been laid before Parliament. This week 
we begin the publication of a series of articles on 
American locomotive engines, written by a com- 
petent American engineer. The first of this series 
may, with advantage, be read with Mr. Trevithick’s 
“ Memorandum,” contained in the correspondence 
referred to above. It will, of course, be understood 
that our American correspondent wrote in complete 
ignorance of what Mr. Trevithick had to say. He 
has considered, however, the controversy which 
took place in our columns a short time ago; and he 
takes exception to certain statements then made by 
ourselves and others. These are, in particular, the 
argument that American firms build ‘to standards; 
that the bar frame precludes the use of wide grates, 
and that the American engine has less lap on its 
slide valves than the English engine. We can dis- 
pose of the latter contention at once by explaining 
that we did not refer to American locomotives in 
general, but only to those sent to this country, and 
these engines have, beyond question, less than the 
English normal lap of an inch. As to the state- 
ments about the bar frame and narrow grates, we 
can say that they are absolutely true concerning the 
engines which were supplied to Egypt. There re- 
mains for consideration the far more important 
question of standardisation. 

Our American correspondent takes much trouble 
to prove that standardisation does not exist as a 
system in the United States. Yet we find that the 
Baldwin Company was able, thanks to standardisa- 
tion, to reduce the price of its engines from £2700 
to £1855, and the time of delivery from eighteen 
weeks to twelve weeks. We do not think that it 
has ever been claimed here that the American manu- 
facturer could secure a greater advantage than is 
represented by these figures as compared with 
English quotations. The English price for the 
same engine was £2240, The éonditions of the con- 
tract remaining the same, the American firm 





could not sell for less than £460 in excess of the 
English price. What becomes of the much-vaunted 
superiority of American methods and American 
workmen? Placed on an equality of terms of con- 
tract, the American firm was hopelessly beaten. 
Given a free hand, however, Baldwins could supply 
an engine cheaper by £845; that is to say, the 
English specification represented an addition to the 
cost of the engine of not less than £845, or nearly 
50 per cent. We do not think it is unfair to say, in 
the face of these figures, that the British locomo- 
tive builder is heavily handicapped by the British 
specification. Our American correspondent appears 
to think that in this country we hold that the makers 
in the United States build engines of fixed and un- 
alterable types, and nothing else ; and he limits our 
meaning of the word “ standardisation” accord 

ingly. But while it is beyond question that, on the 
one hand, American firms can and do build types for 
stock to their own designs, this represents only 
one phase of the system. We do not think 
that our correspondent will dispute that certain 
standard parts of locomotives are made to stock by 
all the leading firms; and that in this way the cost 
of engines is reduced and the time of delivery 
accelerated. It is easy, for example, to see that a 
pair of outside cylinders, 18in. diameter by 24in. 
stroke, may readily be designed which will fit half- 
a-dozen different types of engine. Such cylinders 
would do just as well for an engine with four coupled 
wheels 6ft. in diameter and a four-wheeled bogie as 
they would for a locomotive with four coupled 
wheels 5ft. in diameter, a pony truck, and a pair of 
trailing wheels under the fire-box. It is quite un- 
necessary to go into details to make the facts in- 
telligible. It requires no argument to prove that it 
is not only possible, but highly advantageous, so to 
design the individual parts of locomotives that they 
may be worked up into various designs. They con- 
stitute the bricks, so to speak, of the complete 
edifice. The American builder has the bricks ready 
to his hand—so much is admitted by Baldwins—the 
English builder has to design and make special 
bricks for every edifice. With Mr. Trevithick’s 
memorandum before them, the hands of the mem- 
bers of the Committee on Standards ought to be 
strengthened indeed. 

The correspondence as a whole is full of interest. 
It brings into a very strong light the value of much 
that we have heard of late in exaltation of American 
and depreciation of British engineers and their 
work. Much, for example, has been said in this 
country about the splendid performance of the 
Vauclain compound engine. No one at this side of 
the Atlantic has urged anything to the contrary. It 
was not, indeed, possible to speak with advantage, 
because here we have had none of the statements 
of proved fact which are alone of value. It has 
come, however, to be at least tacitly admitted that 
the Vauclain compound engine is far more economical 
than the ordinary simple American locomotive. It 
acts on us as a surprise to find that in Egypt, at 
any rate, the Vauclain engine is neither better nor 
worse than the simple engine. The information 
supplied about this engine is very definite. Detailed 
particulars are given of numerous trips. The 
general result was that, with trains averaging 12°8 
coaches, the Vauclain compound burned 45:2 lb. of 
coal per mile, the boiler evaporating 6-13 lb. of water 
per pound of coal burned. The non-compound 
American engine, with trains averaging 12:4 coaches, 
used 45:5 lb. of coal per mile, the boiler evaporating 
6:25 lb. of water per pound of coal burned. The 
average British engine, with 13 coaches, burned 
30-7 lb. per mile, and evaporated 8-2 lb. of water per 
pound of coal burned. 

For the moment we reserve all expression of 
opinion as to the reasons why these different results 
were obtained. Many of them are set forth in a 
series of general notes written by Major Johnson, 
about which we shall have more to say. It is right 
to add here that all the figures given are contained 
in tables which are signed as being correct by Mr. 
Machesney, Baldwins’ representative, and Mr. 
Higginson, representing the Egyptian Railway. It 
is, therefore, obvious that the statements embodied 
in the tables are as near the truth as possible. It 
is not probable that the Baldwin Works will repu- 
diate the testimony of their own representative ; 
and unless this is done, the superiority of the British 
engine in Egypt must remain undisputed. 


“ MABON ” AND MACHINERY. 

“ Mazon ” returns from America with recantation 
on his lips. With almost startling suddenness he is 
converted from an adversary to an advocate. He 
renounces his former works, and professes a devo- 
tion to his new creed as decided and as energetic as 
his adherence to the faith he has left. The opponent 
of machinery has suddenly become its advocate. If 
America has done nothing else for this country, this 
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is not a little to be thankful for. Mr. Abraham is a 
power in Wales; “ Mabon” is a name to conjure 
with. No man has so much of the respect—almost 
of the affection—of the Welsh miner. We have 
yet to see how great a strain his ties with his 
followers will stand ; but need there be much doubt 
that many who hear him will be converted to his 
views, and that his example will be the leaven of a 
new industrial policy ? Mr. Abraham’s objection to 
machinery was that subtle old foe which the facts 
of generations have been unable to overcome—he 
saw in the multiplication of machines a danger to 
the prosperity of the workman. It has always been 





the most difficult task of the labour reformer to | 
convince the artisan that a labour-saving tool is in | 


the long run the greatest employer of labour. | 


To give the average workman the power to foresee | 
the extensions to his trade which may be opened up | 


by the introduction of new methods and new 
machines has been well nigh impossible. Why it 
has taken “ Mabon” so long to grasp a fact now 
very generally admitted by intelligent men, and why 
it required a visit to America to bring it home to 
him, we are at a loss to understand. But let us not 
quarrel with the means, let us be content with the 
fact that a leader of great power, who, it is fair to 
assume, will bring many converts with him, has 
crossed into the right camp. 

But “ Mabon ” has learnt more than the value of 
machinery by his visit to the United States. He 
comes back with the conviction that the British 
workman has to work harder than is his cus- 
tom, and that the British employer will find it 
to his interest to offer inducements to that 
end. We rejoice that Mr. Abraham should be of 
that mind. We have advocated very strongly during 
recent months a plan of rewarding the workmen for 
extra exertion, intelligence, or skill, which, we be- 
lieve, offers a solution to many labour difficulties— 
at any rate, in the engineering trades. Several 
works are already employing this plan — the 
premium system—with marked success, and it only 
needs the sponsorship of a few of those who influ- 
ence labour in this country to become more widely 
known and valued. Of that we are fully convinced. 
We are therefore gratified that ‘‘ Mabon ” has come 
back believing in some system of the kind. But, 
again, it is remarkable that he should have found it 
necessary to make a journey of some thousands of 
miles when he could have found all the facts he 
wanted no further away than Glasgow. 

It is probable that Mr. Abraham saw the better 
side of America. He went, probably, like most 
visitors from this side, for that purpose. They go 
to learn, and it would be of little service to them to 
study the seamy side of American industry. It is 
even better on the whole that they should see, as 
Mr. Abraham saw American trades unionism, 
through rosy glasses. The result has in the present 
instance been excellent. ‘Mabon ” has seen labour 
matters in America in a manner that has caused 
him to change his point of view with regard to 
British labour. He has awakened to the fact 





that the workman has a duty with regard to) 


the welfare of the country, just as the employer has, 
and that the workman must welcome and encourage 
modern methods if Great Britain is to hold her 
position. 
for he has said within the last few days that 


He has the courage of his convictions, | 
|run, the heavier and more powerful car wasting | saidin a general way with advantage; and it is just 


directions than one. A small treatise might be | we refuse to believe that the end has come, and that 
written indicating the path of progress. Of course , nothing more can be done. On the contrary, wo 
we do not propose to write such a treatise now ;| hold that the next four or five years will produce 
nor, indeed, do more than speak in general terms improvements which will represent as great 4 
about what not only can be done, but will be done, change as that which has taken place since Ty, 
if not by those now engaged in the motor car trade, | ENGINEER offered prizes to the value of a thousand 
then by others—possibly new men—either in this | guineas for self-propelled common road vehicles, 
country or abroad. | But the first step will consist in abandoning th. 
The motor car is mainly a pleasure carriage. We | practice of sacrificing durability, silence, and con. 
have nothing to say here about vans, or lorreys, or | fort-—in fact almost all the qualities desirable jy a 
traction engines in disguise. It is because it is a| pleasure carriage—to the attainment of speed. 


|a park landau. 


pleasure carriage that some persons want all restric- 
tions on speed removed. A certain number of | 
motor cars is, however, even now employed in | 
carrying passengers for hire. They are in a way | 
omnibuses. The performance of these vehicles is | 
very instructive. They bear the same relation to | 
the true pleasure car that 2 four-wheeled cab does to 
But the machinery is pretty nearly 
the same in both. The lesson taught by the public 
conveyance is that gearing must be got ridof. Its 
noise and rattle and vibration constitute a nuisance 
which is simply an outrage to mechanical instincts, 
and an abomination to those using the cars. So 
long as gearing is in perfect order its use may be 
tolerated. The effect of even moderate wear and 
tear is deplorable. We have said that private 
motor cars constantly find their way into the market. 
A little thought will show that the car is of such) 





recent introduction as a vehicle which can be reason- | 
ably depended upon not to break down, that few of 
them can be even partially worn out, save those 
which have had much more work than they would | 
have got as a pleasure vehicle. We do not think 
we shall be far wrong if we say that few pleasure 
cars have had more than a couple of years’ use, and 
so even the oldest of them ought to be still in fairly | 
good order. But the public vehicle running day 
after day between two towns in all weathers is in a | 
very different position; and the defects of gearing are 
brought into an objectionable prominence in a way | 
quite without a parallel in private life. Yet it seems | 
that it is only necessary to retain any pleasure car 

long enough in service to make it clear that gearing | 
is an unmitigated mechanical nuisance, and that it 

is worth while to incur a good deal of trouble to get | 
rid of it. It is not to be supposed that owners of 
motor cars will always seek for change. The time) 
ought not to be far distant when the motor car will 
be as permanent an institution as the carriage which 
has been a family possession for years, or the| 
wagonette which has almost come to be regarded as 

an heirloom. 

But, apart from the fact that not much work is 

required to make gearing noisy, we have the yet! 
more objectionable peculiarity that gearing wastes 


|Our correspondence columns. 


RAILWAY GOODS TRAFFIC, 


We believe that there are few subjects which jp. 
terest our readers more than the cost of transporting 
goods and minerals from place to place in this 
country. This interest is many-faced. Ultimately 


| the transporting is the work of engineers, and on 


engineers a considerable amount of responsibility 
devolves. The directors, general and traffic managers 
of our great main lines are also concerned. Lastly, 
it goes without saying that the questions involyed 
are of maximum importance for multitudinous pro. 
ducers in the community. It is not difficult to 
follow the arguments of all concerned. They are 
very clearly set forth indeed from time to time in 
The letter of “\ 


| Colliery Owner ” which we published not long since, 


and now that of Mr. Alleyne Reynolds in our last 


| impression, shows with tolerable precision how sits 
| the wind. 


Put into small compass, the facts are that the 
railway companies having invested large sums in 


| the construction of their roads, want to get some 


return. The traders of the country, on the other 
hand, naturally desire cheap transport for their 


| commodities—coal, iron, cotton, grain, what not. 


They complain that they are charged a great deal 
too much. When the railway companies assert 
that they cannot charge less ‘and live, the railway 
practice of the United States is brought forward by 
the traders, and it is urged that the reason why 
the price of transport is so small in the United 
States is that the authorities, being very able men, 
have reduced the cost of haulage to the lowest point 
by the system which they have introduced; and 
it is argued, further, that if only we will do as is 
done in the United States great gain will result. 
We cannot follow Mr. Reynolds in his argument that 
all our railway boards are suffering from senile 
decay. It is, fortunately, not necessary that we 
should. Mr. Reynolds’ opinions are of considerable 
weight, however. He is a man well qualified to 
speak with some authority about railway manage- 
ment, and he will, we think, be among the last to 


an enormous amount of power. This is very clearly | find fault with us if we regard him as a typical 
brought out when any hill climbing has to be done. | representative of a considerable class. He is notan 
The 8 or 10 horse-power car is left as though it| irresponsible amateur. He really knows his subject, 
were standing still by any recent steam cars | and for that very reason he ought to be very careful, 
of half the power. We hold no brief for any parti- | not only as to what he says, but as to what he 
cular system; but we are not bound to shut our! jeayes unsaid. 2 

eyes to plain truths, especially mechanical truths.; The American side of the controversy has been 
The steam car wastes no power on gearing, and for | fully discussed, not only in our own pages but else- 
various sufficient reasons it weighs about half as} where. As, for example, at annual meetings, not 
much as the car with explosive engines. It is true | only of railway companies, but of colliery, and iron, 
that it uses more petrol per horse-power ; but it has | and various other companies all concerned with it. 
yet to be proved that it uses more petrol per mile | Jt does not appear that much more remains to be 








energy in a way that the steam car does not. 
It remains, then, for the inventor to produce a 


if “capitalists would lay down the machinery | 
he would do all he could to dispel the pre- 
judice against it in the minds of workmen.” 
That will be no easy task ; but there is no one more 
competent to undertake it in South Wales than Mr. 
Abraham, and masters the country over will | 
heartily welcome his co-operation. If only he can 
bring it home to the workmen that their interests 
ure bound up with the welfare of their masters, and 
that the prosperity of the nation depends upon both, 
he will have done a great and useful work. The | 
millennium of labour is to be sought in the just | 
co-operation of master and man. 


to dispense with all gearing, save, indeed, 
chain. Let us suppose, for example, that, instead 
of a two-cylinder steam engine, a_ six-cylinder 
explosive engine were mounted to drive one 
crank shaft, which would turn the driving wheels 
by means of a chain. The conditions of working 
would then be fairly like those obtaining in the 
steam car. It is, of course, possible that to such a 
device there are insuperable objections. We name 
it only because it will serve to convey an idea of 
| what is wanted. We have heard it said that the 
‘true solution of the problem will be a rotary 
explosion engine. We have also been assured that 

WE take it for granted that no one believes that it is quite impossible to get rid of gearing in a motor 
the motor car is incapable of improvement. To do| car worked by an explosion engine. We are none 
inventors as a race justice, they are seldom so far | the less at a loss to understand in what the bar to 
satisfied with their own devices, much less those of | progress precisely consists. Motor bicycles can 
other people, that they will not try to produce some- | dispense with gearing, and one cycle was exhibited 
thing better. It is a matter of common knowledge | not long since at the Crystal Palace which had not 
that most men who have bought one motor car very even a chain. As we have said, however, the non 
soon wish to buy another. In this way only is it | posswmus will not do. If those who make motor 
possible to account for the number of cars offered cars now cannot solve the problem they will have to 
for sale, particularly in France, after they have seen | stand aside and let others do it. Gearing is far too 
a little service. Taking it for granted, then, that it imperfect a device to remain in favour. Friction 
is a matter of universal faith that improvement will | wheels of some kind have been tried, and with, no 
be made in motor cars, let us ask in what direction | doubt, unsatisfactory results ; buteven about these the 
improvement is most needed. The cynic will | last has probably not been said. Then belting has 
reply, “ All over ; everywhere.” We shall not go served a useful purpose. No doubt the explosion 
so far as this. It will be enough to say that there | engine lacks flexibility terribly, and is so far at an 
seems to be plenty of room for improvement in more | infinite disadvantage as compared with steam. Yet 





THE MOTOR CAR OF THE FUTURE. 


car which, worked by explosive engines, will be able | 
a } 


for this reason that we ask Mr. Reynolds, as the 
| exponent of one set of arguments, to address himself 
to facts, and, leaving generalities, proceed to show 
precisely in what way he would modify and improve 
‘upon the existing system of railway haulage. It 
| appears to us that there are certain fixed charges 
which the British railway companies must satisfy, 
no matter in what way traffic is carried on. Mr. 
Reynolds will not, we think, hold that 3 per cent. 
per annum is too large a return for the £47,000 per 
mile which our railways have cost. But that repre- 
sents nearly four times the capital cost of United 
| States railways. A hundred miles of English line 


| must earnas muchas four hundred milesof American 


line to satisfy this single claim. That is to say, 
on the mere basis of capital cost, the American 
rates may be one-fourth of the English rates, and 
yet satisfy the shareholders. But, besides this, the 
English lines have to pay rates and taxes which 
have no parallel—if we exclude a few exceptional 
cases—in the United States. We suggest that Mr. 
Alleyne Reynolds should address himself to the 
consideration of these points. But, leaving capital 
cost, let us come to the mechanical engineering 
problem ; for, after all, haulage is simply a question 
of mechanical engineering. We are told that if only 
large wagons and big engines are employed, so great 
a saving in the cost of haulage will be effected that 
the traders will sing with joy, and shareholders will 
bless the day they became railway proprietors. The 
weakness of this contention is that there are no 
facts. We are told that such and such things are 





done in the United States, and that they have 
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effected a great saving ; but no one ever attempts to 
prove that a similar result could be secured in this 
country. Three thousand ton trains of grain hauled 
at ten or twelve miles an hour over distances of 1000 
or 1500 miles by gigantic engines are cited; and we 
are told that the cost of haulage is reduced to a 
fraction of a penny per ton per mile—a fraction so 
small, indeed, as to be almost a vanishing quantity. 
The answer that nobody in this country wants the 
yailway companies to haul 3000 tons of grain in one 


train is passed over as an evasion of the question, | 


and so we get no further. The railway men very 
naturally say that it is vain to discuss what might 
jo done under conditions which cannot occur in this 
kingdom. 


in all countries there are certain terminal charges | 


that cannot be evaded ; but the terminal charges on 
4 haul” of 1000 miles would be the same as those 
ona “haul” of 100 miles—that is to say, in the 
latter case they would be ten times as great per 
mile as in the former. In this way it will be easily 
geen that the exponent of the existing system is 
armed at all points against the general assertions of 
the reformer. 

If our readers have followed us thus far they will, 
we think, be readily able to understand and appre- 
ciate what follows. We urge Mr. Reynolds and 
others like him to put forward some definite and 
precise scheme of reorganisation, and to back their 
arguments up with definite statements of fact or 
of logic. Mr. Reynolds, for example, is very well 
qualified to speak of the transport of heavy masses 
of metal to our seaports, or of the conveyance of 
coal from the pit to furnaces, or of ore from the sea- 
side inland. 
alineas, for example, the Midland, and say pre- 
cisely what changes in the conduct of traffic he 
would introduce ; why the changes ought to be made; 
why they would secure an economy, and how much 
that economy would represent ; and we by no means 
confine our suggestion to Mr. Reynolds. There are 
dozens of more or less competent men keenly in- 
terested in railway reform. Why should these not 


ge i on 0 Si Rapping, 
give some shape and tangible quality to their argu- | he had thereby suffered damage to the extent of £100. 


ments? We live in a very practical age ; let us have 
some practical form given to the contention that 
railway managers are incompetent; and lest it should 
he held that we are asking for too much, and that 
to suppose that any one man can work out a scheme 
of railway reform, comprehensive and satisfactory, 
is to suppose too much, we shall narrow our 
demands, and ask, as a beginning, for a definite 
statement of the reduction in the cost of hauling a 
ton of coal from the Midlands to London which would 
he secured by the use of trains of twenty 30-ton wagons 
instead of trains of forty 10-ton wagons. So far as 
we can see, the reduction must be confined to the 
items for haulage, such as coal, oil, and drivers’ and 
liremen’s wages. We have never yet been able to 
elicit what the saving would be in terms of mile-tons. 
Can it be that it is so small that it can hardly be 
stated? Shall we be more fortunate now than we 
have been hitherto ? 
Pee Cae 


THE RAILWAY WAGON AMALGAMATION, 

Tuk ratification of the agreements as to the railway 
rolling stock combination mentioned in our last issue has 
taken place during the week in respect of two of the 
companies, namely, the Metropolitan and the Oldbury 
Wagon Company, meetings of shareholders of these 
two having confirmed the agreements relative to the 
umalgamation. In addition to the general reasons for 
the combination of the five companies concerned arising 
out of decreased working expenses, it appears that there 
are some special circumstances incidental to the trade 
which make it expedient just now for such a fusion of 
interests as that proposed. In the first place, as Mr. 
Hodgkinson pointed out in addressing the shareholders 
of the Metropolitan Company, “the oldest railway carriage 
manufacturing business in the world,’ the company, 
though fairly prosperous hitherto, is now threatened 
with very serious competition, not so much in this 
country as on the Continent and in the United States. 
The Americans, who possess special advantages for this 
class of work in their abundant timber, large and well- 
equipped factories, and great experience in the manu- 
facture of tramway and railway cars, are known to be 
planning an early invasion of the British home markets, 
in connection with which they are prepared, either to 
establish branch works in this country or buy up some 
of the existing English companies as the nucleus of a 
powerful combination. In either case it would be very 
difficult for any English company to stand against them 
single-handed. Other reasons for the amalgamation were 
supplied by Mr. L. C. Docker, who pointed out that it 
would enable the companies to effect a great saving in 
the purchase of materials and in the cost of administra- 
tion; to undertake larger contracts for one class of vehicle 
than is now possible; and to specialise orders in such a 
nanner as to obtain the best results from each works or 
(department, and dispense with duplicate or superfluous 
machinery. Then, as Mr. Brookes pointed out, at the 
meeting of the Oldbury Company, they would be able, in 
placing their orders for execution, to bear in mind their 
destination, so that carriages intended for the North 
might be built at the northernmost works, and those 


Thus, for example, it is well known that | 


We suggest that he should take such | 
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| and south-west. 





required for export at the works nearest the port of 
shipment. The amalgamation is an interesting engineer- 
ing undertaking, relating as it does to a group of com- 
panies representing capital of about one million, and 
furnishing remunerative employment to some thousands 
of workpeople in our principal Midland centres. Upon 
the importance of the railway wagon-building industry as 
a department of British engineering it is necessary to 
insist ; and it is gratifying to note that, so far this year, 
the value of the trade with foreign countries transacted 
by British wagon builders has amounted to very nearly 
£600,000. It is highly satisfactory to find that this total 
is an advance over the corresponding period of a year 
ago by £88,789, and over two years ago by as much as 
£229,403. Such statistics, we need hardly say, point 
strongly to the growing favour with which British- 
made rolling stock is being received in foreign countries. 


TRADE UNION LAW. 


A BETTER understanding of the relations of trades 
unions and the general public has been growing for some 
time, and new developments are taking place. At one 
time it was tacitly admitted that picketing was one of 
those things that it was impossible to stop; it was taken 
for granted that little help could be had from the law. 
Threatening workmen might be illegal, but it was not 
possible to punish for the breach of the law which it 
represented. The union and its officials represented an 
irresponsible organisation, too shadowy and inchoate 
to be attacked with any chance of success. Now 
trades unions are learning that if they have rights, they 
have responsibilities. Picketing is not quite what it was; 
indeed, it may lead to unpleasant results not contem- 
plated in the inception of the system. We have this 
week another contribution to the law on this subject. 
A trial lasting five days has taken place during the 
Glamorgan Assizes, before Mr. Justice Walton and a 
special jury. A labourer named Giblan, of Newport, has 
had the temerity to bring an action against the National 
Amalgamated Labourers’ Union of Great Britain and 
Ireland, of which he had been a member and a branch 
treasurer, but had been expelled for non-payment of his 
arrears. He complained that the union had prevented 
him from obtaining work. He laid his damages at £500, 
and the jury awarded him £100. The general secretary and 
the local secretary and agent were also made defendants. 
The effect of the finding of the jury was, first. that the 
man had been prevented by the general secretary and 
the local secretary from obtaining work, and next that 


What remained to be decided as a point of law was who 
ought to be charged with the damages. If what the 
defendants had done was done for the purpose only of 
defending the interests of the Society and protecting 
those of their members the plaintiff would have no 
remedy. For example, it would not be actionably wrong 
for the members of the union to refuse to work with the 
plaintiff, providing the refusal was for the purpose of pro- 
tecting their interests. But in this case the jury had 
found as a fact that the general secretary's object was to 
punish the plaintiff for not repaying the money due from 
him. They drew a distinction between the acts of the 
two officers, finding that the object of the local secretary 
was not to punish the plaintiff but to put pressure upon 
him to repay. The distinction is very fine, no doubt, and 
the judge so considered it, but he held that it was suffi- 
cient. The general secretary had acted wrongfully in 
assuming this punitive authority, and he had acted 
beyond the powers conferred upon him by the union. 
He, therefore, must bear personally the consequences of 
his acts. The part played by the local secretary was 
held to be insufticient to create an actionable wrong. In 
the result, therefore, as against the union and the local 
secretary, the plaintiff failed, but as against the general 
secretary he recovers his damages with costs. 


AMERICAN RAILROAD CONSTRUCTION. 


PRELIMINARY estimates of the railroad track laid in 
the United States during 1901 gave the total as 5057 
miles. Some revision has been made necessary by more 
complete information, and 5222 miles are now given as 
the aggregate. Texas comes first with 589 miles and 
Oklahoma second with 428 miles. New Mexico ranks for 
260 miles, Georgia for 227 miles, Wisconsin for 157 
miles, Missouri for 153 miles, kc. These are the largest 
figures reported since 1890, and bring the total mileage 
of the United States up to 199,525 miles at the begin- 
ning of the present year. Several hundred miles of 
track have been laid since the close of the year, and rail- 
road construction under way in the United States totals 
7984 miles, activity being specially marked in the south 
In Texas work is actively in progress 
on several hundred miles of railroad extensions. Many 
important lines, according to Bradstreet, are projected in 
Oklahoma and Indian Territories, where nearly 1400 
miles are under contract, with work already started on 
the larger part of the mileage. The fact of there being 
8000 miles under contract does not necessarily imply 
that such a mileage will be finished before January 1st 
next. “ But the outlook has not been so favourable since 
1888, when 7106 miles of new line were built,” the Rail- 
way Age says, “and, barring the difficulty of securing 
the rails, the indications point to a larger new mileage 
than has been constructed in any year since 1888,” 


METROPOLITAN RAILWAYS AND MR. YERKES, 


An important announcement was made on Thursday 
morning, from which we gather that Mr. Yerkes is to 
become a Metropolitan Railway king, in much the old 
Hudson sense of the word. There are many schemes 
before the public for the construction of tube railways. 
For one reason or another, the public does not appear to 
regard these schemes with much favour as investments. 


Mr, Yerkes proposes, we gather, to carry out the con- | 





struction of the lines himself, assisted by a very powerful 
financial syndicate consisting of Speyer Brothers, Speyer 
and Co., and the Old Colony Trust Company, of Boston, 
U.S.A. A new company has been registered in London 
under the name of the Underground Electric Railway 
Company of London (Limited), with a capital of five 
millions sterling, for the purpose of electrifying the 
District Railway and building and working by electricity 
the lines in which Mr. Yerkes is interested. These are 
the Brompton and Piccadilly Railway, the Great Northern 
and Strand, the Charing Cross, Euston, and Hampstead, 
and the Baker-street and Waterloo Railway. The mode 
of construction proposed, and the character of the work 
generally, are to be similar to those adopted on the 
Central London line, and facilities are to be given for 
the interchange of traffic where the lines cross each other, 
and where they are adjacent to existing railways. The 
central power-house is proposed to be constructed in 
Lot’s-road, Chelsea. It is not necessary to give in our 
pages the general particulars of construction so far made 
public, which are of no technical interest. No doubt the 
scheme will grow in dimensions. Most of the lines 
named have already received parliamentary sanction. 
It is obvious, however, that five millions is far too small 
a capital, and we have no doubt that it represents little 
more than a nominal sum. It remains to be seen where 
the money will come from. The proposed work will be 
of the utmost importance, and cannot fail to be of use to 
the metropolis, quite apart from the value of the lines as 
representing a paying investment for capital. 





ENGRAVING BY ELECTROLYSIS. 


ACCORDING to the Zeits. f. Elektrochemie of February 13th, 
a German company has been formed to work this improved 
process for copying medallions and relief medals in metal by 
electrolytic means. 

The German patents which protect the process are Nos. 
95,081 of 1897, and 124,529 of 1900, and the method is known 
as the Rieder process of electric engraving. The process is 
based upon the gradual electrolytic corrosion of a plane sur- 
face of steel by a plaster-of-Paris negative, soaked with 
ammonium chloride solution and pressed gently against the 
steel surface, while the latter is made the positive electrode 
of the circuit. The surface of the steel is etched at the points 
where the plaster-of-Paris negative comes into contact with 
it; and as the steel is eaten away at these points, the pattern 
or relief is reproduced in reverse on the steel surface. The 
difficulty in carrying out this method on a practical scale has 
been due to the necessity for removing the plaster-of-Paris 
negative at short intervals of time, in order to clean away 
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THE RIEDER ENGRAVING MACHINE 








the deposit of carbon which formed on the surface of the steel. 
The replacement of the negative in the steel in exactly the same 
position was, of course, no easy task, and this operation could 
not be satisfactorily performed by hand. The Gesellschaft 
m.b.H. ‘‘Electrogravure’’ have therefore designed and 
patented an automatic apparatus for carrying out the Rieder 
process. N represents the plaster-of-Paris negative, and A 
the steel plate upon which the relief is to be copied in 
reverse. The negative rests upon a sponge, and is carried 
upon a supporting table T, which has a vertical movement 
regulated by the motion of the cam wheel K, the lever H, 
and the guiding roller R. The weighted lever G, supplements 
this upward motion of the table, and gives sufficient pressure 
to preserve contact between the two surfaces as the electro- 
lytic corrosion of the steel surface progresses. The provision 
of fresh ammonium chloride solution to the plaster negative 
is effected by the two rollers W; W,, the former of which is 
pushed forward by the lever H, over the surface of the 
plaster when the table T is at its lowest point. The same 
horizontal motion of the lever H, carries forward the brush 
roller B, by which the surface of the steel plate A is cleaned 
and prepared for a fresh contac: with the plaster negative. 
The roller W, dips in a trough carrying the ammonium 
chloride. 

The apparatus described is therefore entirely automatic in 
its action, and the electrolytic etching of the steel plate can 
be carried out to any desired depth without personal altera- 
tion when once the plates have been fixed in position, the 
trough charged with electrolyte, and the current connections 
made. 








EXPLOSION IN A SHEFFIELD FounDRY.—On Wednesday, 
April 9th, an explosion of molten metal occurred at the Don 
Foundry, the property of Mr. John Fowler, Attercliffe-road, 
Sheffield, About a score of men were engaged in the foundry in 
casting operations. In the centre is a large pit where the mould 
is cast. The workmen were employed on a roll of about 14 tons, 
similar to that used for rolling rails. The molten iron was 
being poured into the pit from a huge ladle containing about 
six tons, a second source of supply running from the furnace through 
a culvert into the pit. Everything proceeded satisfactorily until 
the mould was nearly full. Indeed, the men were making ready 
to deal with the overflow when a loud report was heard, ard 
the liquid metal shot into the air, subsequently falling in showers 
upon the unfortunate workers, many of whom were injured, one 
so seriously that he has since died. 
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SPECIAL LATHE FOR HIGH-SPEED STEEL. 


THE introduction of high-speed steel has had a double | 
effect—it has set all the steel makers in Sheffield to devising | 
and inventing new brands of steel, and it has started many 
machine-tool makers to work on new forms of lathes and 
planing machines sufficiently powerful to use the new steel. 
It was not universally grasped immediately after the dis- 
covery—or re-discovery—that steel could be made to remove | 
much more metal per hour than we were accustomed to 
believe possible, that stronger machines would be required, | 
but now that that fact is being generally appreciated the 
toolmakers are getting out specially powerful and rigid 
machines. We have had the pleasure of examining several , 
such machines quite recently, and to-day we illustrate on | 
page 360 a special lathe which has several notable features. 
In the first place, let us draw attention to a sketch showing a 
cross section of the bed with the saddle in place. It will be 
observed that the same idea which J. Lang and Sons have 
embodied in all their recent lathes has been followed by 
the makers of the tool under discussion, Darling and Sellers, 
Limited, of Keighley. 

We refer, of course, to the narrow front guiding strip. In | 
conjunction with this, however, Darling and Sellers employ | 
an auxiliary or lower tier bed which gives additional support | 
to the heavy saddle. These points are made quite clear by | 
the sketch, which also shows how neatly the leading screw 
and rack fall in with the design. Their nearness to the 
centre of the lathe is to be particularly noted. The purport | 
of the narrow front guiding strip is, of course, obvious. The 
narrower it is the less twisting of the saddle across the bed is 
possible. The amount of play varies with the proportion | 
between the length and breadth of the guide. Thus, by 
making the guiding strip narrow, exactly the same effect is 
produced as would be effected by making an enormously long 
saddle with the ordinary bed. This has, besides the greater 
steadiness secured, the advantage of reducing the amount of 
power required to move the saddle, because the twisting, and 
consequent friction is reduced to a minimum. Incidentally | 
this results in longer maintenance of true alignment both as 
regards sliding and surfacing. It has further the advantage | 
that the bed cannot be distorted when making adjustment. | 
The position of the adjusting slips, left white, are shown in | 
the section. | 

With regard to the auxiliary lower tier bed, it will be | 
remarked that it provides a wide effective bed with a narrow | 
main bed, and permits of the leading screw being well placed. | 
An adjusting slip is provided, but is unlikely to be required. 
The sketch shows all these points so clearly that nothing 
further need be said. 

Having then given sufficient support for the tool, the next 
thing is to provide ample power for turning the work. Look- 
ing at our engraving of the lathe, the exceptionally large size 
of the cone pulley will be noticed. In this lathe, which is of 
10in. centres, the largest diameter is as much as 18in, A 
34in. belt is used. 

We may now give a general description of the lathe. The 
spindleis of steel, and runsin hard bronze parallel bearings. The 
end pressure is taken up on an adjustable hardened thrust pin. 
The driving gear is of two ratios, so proportioned that the 
changes from belt to low ratio of gear, and from the latter to 
the high ratio, advance uniformly in geometrical progression. 
By this introduction of low ratio gear, in conjunction with 
a wide belt, heavy cuts can be taken at a high speed on 
work of moderate diameter, without destructive speeding | 
up of the countershaft, called for when only a high gear ratio 
is provided. This isan exceptionally valuable feature in con- 
nection with modern high-speed tool steels. 
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The general design of the loose headstock will be gathered | 
rom the engraving. It has slight lateral adjustment. The | 
saddle being designed in conformity with the bed, is of rather | 
unusual construction. It is moved along the bed with 
remarkable facility. This is probably due in a good measure 
to the absence of cross binding, but accuracy of workmanship 
has still more to do with it. The convenient grouping of the 
handles needs no comment, but attention may be directed to 
the quick withdraw motion for the tool. It is very simple 
and effective, consisting of a bush with quick pitch thread, 
throngh which the surfacing screw passes. A notched disc is 
keyed to this screw, and a short lever with catch is fast on 
the bush. By raising the lever the tool is drawn back | 
quickly. The cut is set on the notched disc. We are unable 
to understand why all screw-cutting lathes are not fitted with 
some simple device of this kind. The feed engagement, both 
sliding and surfacing, is by friction clutches. The feed is 
driven by a short belt at the back of the lathe. This belt is 
sufficiently broad to take the heaviest cuts, but in case of 
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mishap it would slip and come off, and so, probably, save 
something more serious. There are four changes of feed— 
ays y's, 4, all secured by movement of the lever in front 
of the lathe. The details of the gear, of which the essential 
is a spring key, are shown in a drawing above, where A is the 
lever, and B, C, D, E, the four gear wheels. The sliding key 


and the spring supporting it are clearly shown. This use of | 


a spring key is preferable to a fixed key which cannot be 
moved till the keyways arein line. The gearing throughout 
is machine cut; the rack is of steel. The gearing is all 
neatly encased, the cases forming an integral part of the design. 

Quite recently we saw at work in Darling and Sellers’ works 
a lathe with this type of bed, but with a cone pulley maxi- 
mum diameter 14in, The lathe was not bolted down or bedded. 


| A note of some cuts taken later and given by the makers, may 


be instructive. A mild steel shaft 44in. diameter was reduced 
to4in. diameter with a feed of din., or a cutting speed of 45ft. 
per minute, using high ratio gearing, with the belt on smallest 


| Speed 9$in. of cone. The shaft was further reduced to 3fin. ' sofas, 
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with the same feed at 140ft. per minute, using low ratio gear 
—3 to 1—with belt on same cone. The shaft was further 
turned from 33in. to 2Zin. with a yy feed at 90ft. per minute 
without gearing, but with the belt on the 14in. pulley. 
When the conditions are remembered, these will be acknow- 
ledged as excellent results, but still within the capacity of 
the lathe. The lathe of the design we illustrate will, with 
the larger head, be even more powerful. 

At the time of our visit the lathe was started up for the 
first time, and only short tests were imposed. These were 
sufficiently severe to show the capacity of the machine. It 
was interesting to observe in the trials’ that the lathe seemed 
always better than the cutting tool. The machine showed 
no signs of being overloaded, and there was no vibration or 
shake to be noticed. 





MINING ENTERPRISE IN Russta.—The little town of New 
Ladoga, distant from St. Petersburg only 99 miles, is conspicuous 
chiefly for its mineral wealth in a locality which is very sparsely 
| populated, owing to the lack of adequate ordinary means of com- 
| munication. The inevitable result is that this mineral wealth has 
| not been exploited. If New Ladoga were connected properly with 
| the capital, and thence with the general railway system of the 
| empire, then the treasures of the earth would be worked, for there 
| is an abundance of requisite water-power available. The Ministry 

of Ways of Communications is devoting its attention to this district, 
| and independently of the projected railway from St. Petersburg to 
Petrosavodsk, it intends to open up good communication by water 
between St. Petersburg and New Ladoga. To this end the question 
was raised last year, in the Engineering Committee of the above 
Ministry, as to whether it would not be possible to enable ocean 


| steamers to enter Lake Ladoga, on the shores of which New Ladoga 


lies, near the mouth of the river Voshoff. In order to admit 
such large steamers, the river Neva is to be deepened to 15ft. at 
the Koshkin roadstead, and this work can be carried out at no very 
great outlay. It is rumoured, on excellent authority, that the work 
of deepening the river at this point will be begun during the coming 
summer, so that next year ocean steamers will be able to get as far 
as the mouths of the rivers Voshoff, Svier, and Syasy, to take in 
cargoes of ore or of wood. A special harbour for these steamers 
will be built at the mouth of the Svier. It is believed that the 
Ministry of Marine has instigated the projected work, as it is well 
known that there is a great desire on the part of the naval 
authorities to establish a sea-way for warships between the White 
Sea and Cronstadt. 


| THE NEW CHANNEL PASSENGER STEAMER Scotta,—The new 
twin-screw steamer Scotia, built by Wm. Denny and Bros., and 
engined by Denny and Co., Dumbarton, for the London and 
North-Western Railway Company’s Holyhead and Dublin service, 
has now been completed, and on the 4th inst. underwent her 
speed trials on the Firth of Clyde. Her draught is very limited, 
so that she may be able to run to time regardless of the state of 
the tide. The trial on the 4th inst. consisted of a run of 100 miles 
attained by three consecutive runs from the Cloch to the 
Cumbrae. The mean speed maintained was 21-15 knots, which is 
beyond the guarantee. The vessel is built of mild steel through- 
out, and has straight stem and elliptical stern, and awning deck 
extending continuously from end to end ; above this the boats are 
carried on a boat-deck out of the way of the passenger promenade. 
She is most elaborately and tastefully fitted, the first-class dining- 
room being framed in oak and teak, and capable of dining sixty 
passengers at once. The ladies’ accommodation is very extensive. 
| A range of state-rooms is also set aside for ladies’ use. Forward 

of the funnels is a smoke-room, a large well-ventilated apartment, 

framed in polished oak and upholstered in morocco, All the lower 
| apartments of the vessel are finished in white enamel, so that they 
| are light and can be easily kept clean, while ample ventilation is 
| supplied by means of electric fans. The greater portion of the 
| lower deck forward of machinery is fitted up for the accommoda- 

tion of first-class se gr folding beds with spring mattresses 
| being provided, For the day-passage the beds are converted into 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
; correspondents ) 








SHOREDITCH ELECTRICITY WORKS, | 


gir, --Your correspondent Mr. Alliott, who is evidently apt to | 
i ee y at conclusions and impute to his critics motives and ideas | 
res do not hold, again refers to my calculation as to the | 
which they ’ ‘ . } 
jossible amount of water evaporated at the Shoreditch works. If | 
he will read again my letter of January 17th, and study the con- 
clusion arrived at from the calculation, viz., that no station 

yngineer would admit such uneconomical work, and the natural 
corollary that the whole calculation was absurd, including the 
statement that an average of -91b. of water evaporated per 1 lb. 
of refuse burnt can be maintained, he may get a clearer grasp of 
my meaning. This amount might have been maintained in the 
early days under the most favourable conditions, but cannot under 
existing conditions, as will be explained later on. 

It may be possible to put the same calculation into another 
form, which may appeal more directly to him. The engineer to 
the Shoreditch Electricity Works, in his paper read before the 
Institution of Civil Engineers in December, 1899, states that the 
refuse has a calorific value equal to 1]b. of water per 1 lb. of 
refuse burnt, and taking the caloritic value of the best Welsh coal 
as equal to 11 1b. of water per 1lb. of coal, which, as given by 
your correspondent, is about its true value, 11 1b. of refuse would 
have a calorific value equal to 1 1b. of coal. Taking the amount of 
refuse destroyed in round figures as 26,000 tons, the coal equivalent 
of the refuse is 2363 tons. The amount of coal purchased was 
7133 tons. This amount is arrived at by using the figures given in 
the borough accounts, so that the equivalent amount of coal used 
to generate 2,257,009 units sold was 9496 tons, or at the rate of | 
“.4]b. of best Welsh coal per unit sold. Again, we have Mr. 
Alliott’s statement that in 1899 the monetary value of the refuse 
per unit sold was -68d., and also that the great saving effected by 
the dust destructor is where it always was. We have also the 
engineer's statement that in the same year the refuse accounted | 
for 708,788 units sold. Applying these results to the year under | 
discussion, we find that 1,548,221 units have to be produced by 
7133 tons of coal, or at the rate of 10-3 lb. of best Welsh coal per 
unit sold, which is a still worse result, when compared with other 
stations in the metropolis which generate and sell a unit on from | 
5lb. to 6 lb. of the same coal. 

Your correspondent gives a table showing the cost of fuel per 
unit sold for each year. It will be noticed that there is a steady 
rise in this unit cost, and he accounts for it by stating that the 
evaporative capacity of the destructor is limited, and I gather that 
he means to convey that as the quantity of electricity supplied 
increases so must the cost of fuel per unit increase, and then draws 
the conclusion that this appears to be a very clear indication that 
the destructor furnaces have been valuable at Shoreditch. This 
phraseology is rather loose. Are we to conclude that the furnaces 
are valuable, as well as have been valuable! Now, is this cost of 
fuel per unit to go on increasing jndefinitely, or is there to be a 
limit I should have thought that as the quantity of current sup- | 
plied increased, although the cost of fuel would naturally increase, 
the cost of fuel per unit would as naturally decrease, and unless 
there is a disturbing influence at work somewhere such would have 
been the case. If this increase of fuel cost per unit is a charac- 
teristic of acombined dust destructor and electricity works, it is a | 
very excellent proof of the argument I advanced in a previous | 
letter, viz., that as the output increases so the beneficial effect of 
th: dust destructor decreases, until eventually, with very large | 
output, it is of no use. } 

Now it is an acknowledged fact that in an electricity works, as 
in all other works, an increase of output, other things being equal, 
generally means a reduction in cost of production, and again, as the | 
vutput on a station increases, the value of the light load, or what 
one might term the constant load, which is a function of the out- 
put, increases ; consequently the calorific value of a dust destructor, 
which is essentially, if worked economically. a constant heat pro- 
ducer, would increase, and if the destructor is to be of any value 
in the combination, then as the output increases, other things being 
equal, it ought to tend to reduce the cost of fuel per unit, not 
increase it, as implied by your correspondent, That it has increased 
it in the case of Shoreditch works shows most distinctly that some 
disturbing influence is at work, 

I can hardly expect your correspondent to agree with this 
reasoning, because he says that I am ignorant of the peculiar con 
ditions under which Shoreditch works. Well, will he enlighten me, 
have these peculiar disadvantageous conditions to do with the dust 
destructor! Speaking generally, Shoreditch works under most 
favourable conditions, under conditions, indeed, from which one 
would expect most economical working. The district supplied is 
most compact, not straggling, and the generating station is 
erceted near the centre of the area of largest consumption ; conse- 
quently the C?R loss ought to be comparatively small; the load 
factor is high, and includes a large percentage of motor load, which 
is essentially an economical load, as indicated by the low charge for 
current supplied for power purposes. The only unfavourable one 
I know of is that quoted by your correspondent, viz., that the 
station is overloaded ; but I would point out that this fact does not of 
necessity mean increased fuel cost per unit in a coal-fired station, 
though it may do in a dust destructor combination, unless the 
mains also are in a condition of being worked above their economi- 
cal capacity, which might be inferred from the enormous increase, 
nearly 100 per cent., in the loss and distribution, though evidently 
from the published report, this is not all due to ohmic loss, 

Your correspondent quotes the Charing Cross Company with a 
load factor of 18-71 per cent., and a fuel cost of 1-24d. per unit. He 
could not have quoted a worse example for his purpose, as it must 
be common knowledge to all Londoners that it has for some time 
heen working under most uneconomical conditions. During the 
time in question it commenced its invasion of the city area, laid 
many miles of mains, to the discomfort of the inhabitants, built new 
generating and sub-stations, and connected on consumers few and 
far apart. It may interest your correspondent to know that now, 
having reduced chaos to something like order, it is working at -8d. 
per unit. ey the city of London, which in the year under 
discussion worked with a fuel cost of 1-50d. per unit, was then rapidly 
building its new extension, and transferring from 8.P. alternating 
current to continuous current. It is now working at a fuel cost of 
ld. per unit, notwithstanding the fact that it is paying more per 
ton for its coal than it was when the fuel cost was 1:50d. 

One might also refer to St. Pancras, which your correspondent, 
| notice, leaves severely alone, although it is the happy possessor 
of a dust destructor, “Here we have a load factor of 15-09 per 
cent., and a fuel cost of 1-06d. per unit sold, and the district 
supplied is not nearly so economical a district to supply as that of 
Shoreditch, It might interest Mr. Alliott to find out whether the | 
dust destructor is a help or an unmitigated nuisance. This | 
system is also working under the condition of overload, not only 
of generating stations, but of mains as well. In fact, Sir, it 
a to me that the majority of systems that have been esta- | 
blished for some years are working under this condition of overload 
at time of peak load. 

6 The apparent anomaly in the fuel costs of the two stations of the 
fot ae London I cannot account for, unless it be due to the 
se that during the period in question one station was being re- 
gaa old plant being taken out, and new plant being laid 
itn correspondent twits me with haying fallen into a pitfall he 
* indly set forme. Allow me to advise him not to emulate the 

ise men of Gotham, but to be certain his pitfall is sound before 

@ ts of it. The fuel purchased by the electricity works from 











| absence of any doubts as to the result of the experiment. 





-_ dust destructor—an entirely separate business with separate 
uceounts, although under the same management—is just as much 


fuel as coal is. In order to present it in the form of heat, rent, 
rates, wages, &c., have to be paid by the seller, but they have nothing 
to do with the buyer, any more than the expenses incurred by a 
colliery proprietor has to do with the purchaser of his coal. — 

It is absurd to say that the electricity works is benefiting by 
the outlay of the dust destructor ; the electricity works is simply 
purchasing a certain amount of fuel as fuel, for which it pays its 
equivalent in money. It is by means of such specious arguments 
as these that the result of such an arrangement as that under 


| discussion is befogged and made to appear good to the un- 


thinking. 3 

That the Shoreditch works total costs are so low is to their 
credit, and shows that their management is good, and merely 
emphasises the fact that there must be something radically wrong 
with their method of steam generation. 

It appears to me that there is an item of expenditure on the 

art of the dust destructor which does not show in the accounts. 

he electricity works supplies the dust destructor annually with 
about 131,000 units to work the motors lifting the refuse to the 
platform, this at lid. per unit equals £818 15s. The only two 
items in the account large enough to include such a sum are 
wages £3420 18s., and cartage of clinker £1212 2s. 7d. Is it in- 
cluded in either of these; perhaps your correspondent will inform 
me! It should be noted that the costs of generation are 2-07d. 
per unit, so that this 131,000 units actually cost £1129 17s. 6d. 
to generate. 

Mr. Alliott states that doubts and difficulties have presented 
themselves to my mind, that I am ignorant of the whole subject, 
and that I am not man enough either to investigate for myself 
or confess my own ignorance. In the first place, this is not 
argument, and will not advance his case. In the second place, 
I never had any doubts on the point from tbe inception of the 
Shoreditch works, which I often visited during construction, and 
whose history I have followed most closely, because of = very 
t was 
foredoomed to failure as a coal-saving combination, as are all other 
works of similar construction under present conditions. Of 
course if that mythical heat storage system had ever been per- 
fected I should have had doubts, as under such conditions there 
would be far more chances of success, 

You, Sir, in your leader in the current number touch lightly on 
several points, some of which I had intended to deal with in this 
resent letter, which has unfortunately been delayed by my illness. 
| entirely agree with your views except on one point. 

You say, ‘‘ If we read between the lines we find that the point 
at issue is whether the combustion of refuse in boiler furnaces is 
commonly a successful proceeding. To dispassionate persons like 
ourselves it would seem that the question admits of being easily 
answered, We dc not expect either Mr. Alliott or Mr. Turner to 
admit this.” 

Idoadmitit. If those boilers are working under conditions of 
stress, as the Shoreditch system is at the present time, then, 
undoubtedly, it is not successful. If, on the other hand, the 
boilers are working under very light load, as would be the case 
during the earlier years of working, when there would be ample 
boiler power and plenty of refuse, then it would be successful, and 
that accounts for the early experience at Shoreditch, which Mr. 
Alliott says is contrary to general experience. 

You, Sir, put the whole matter in a nutshell. It is entirely a 
matter of boiler power, and the proper application of the heat from 
the destructor furnaces. And if a dust destructor is to be of any 
use to an electric installation, it must not be in the form of a com- 
bination, as at present understood. The destructor and boilers 
must be entirely independent, and supply not heat but steam to 
the electric installation. 

That town refuse has calorific value no one will deny, but it has 
nothing like the calorific value of coal, and to attempt tocombine the 
two, particularly as in the case under discussion, where the calorific 
values are as 1 to 11--I should imagine they would achieve a 


| better result with a cheaper quality of coal—is to court failure. 
| It is impossible to work a dust destructor so that the flue gases 
| shall have as even or as high a temperature as those of a coal 


furnace. As stated in my letter of February 8th, town refuse is a 
heterogeneous mass, and even with the most careful firing, it is 
impossible to prevent the fire burning thin in places, so admitting 
cold air, and consequently lowering the temperature of the issuing 
gases. This must cause a drop in steam pressure, or a waste of 
coal in the coal-fired furnaces to make up for it. 

If, however, the dust destructor is arranged with an indepen- 
dent bank of boilers, which, as you truly say, must be of larger 
size than would be necessary for coal-fired boilers, then the varia- 
tion of temperature in the dust destructor would not affect the 
system as a whole, but only the rate of evaporation of its own 
boilers. On the other hand, under present conditions, the dust 
destructor at times of light load may give help to the coal-fired 
boilers ; but at times of heavy load it is, for the reasons given 
above, an absolute drag upon the system. But look at the capital 
cost and extra maintenance of such an arrangement as the one I 
propose, Would it pay’ I don’t think so, It remains for some 
enterprising Town Council to make the experiment. 

Lewisham, March 22nd. Jno. H. TURNER. 





Sir,—I trust you will pardon my reverting to this subject after 
the able and interesting leading article which you published on 
March 21st. 

The question of the efficiency or otherwise of the Shoreditch 
combined plant is interesting so far as it throws light upon the 
general question of the desirability of such combinations. 

Into the actual tigures from which Mr. Alliott and Mr. Turner 
are able to draw such diametrically opposite deductions I do not 
propose to enter, but I may permitted to say that the con- 
troversy could hardly have arisen except for the cardinal mistake 
in the design of the Shoreditch plant, by which the same boilers 
are used for coal tiring and refuse firing at the same time. Had 
the a been adhered to, which has been consistently advo- 
cated from this address for years, of coal firing in separate boilers 
from those into which the destructor gases are isd, haw would 
then be no room for argument as to whether the destructor was 
giving steam to the electric light station or taking steam away 
from it. At Fulham, for example, the destructor gases can be led 
into any of the six large boilers provided. but the flues are so 
arranged that the boilers heated by the destructor are always 
distinct from those heated by the coal. Therefore, whatever 
steam the destructor produces—and it produces a large quantity— 
is readily ascertained, and goes to the credit of the destructor. 

Similarly at Accrington—some results of which you published in 
a note last week—-the destructor gases are led into one boiler, and on 
the hitherto rare occasions when coal is required, the coal is burned 
in a separate boiler, so that there is no room for any doubt. 

In your leading article you appear to assume that with destructor 
gases a boiler cannot be worked up to its rated capacity, and that, 
therefore, larger boilers are required. This is not necessarily so, 
as with a high temperature destructor I have found it possible to 
obtain the full rated capacity from water-tube boilers, though not 
from Lancashire boilers. 

It is not possible to obtain its full rated capacity from a Lan- 
cashire boiler with destructor gases, for the reason that the internal 
flues of the boiler do not provide sufficient area to convey the 
gases from a large enough grate area. You will notice that the 
quantity of refuse required to give the full capacity of the boiler is 
about eight times the quantity of coal which would be required, 
and the flue area furnished by a Lancashire boiler is not sufficientl 
large for this. But itis always preferable to provide, even with 
water-tube boilers, somewhat more heating surface than the simple 
proportion indicated above, 

hile deprecating as heartily as yourself the absurd claims put 


forward by some of the inventors of so-called refuse utilisers—to | 


distinguish them from the humble destructor_of every-day life—I 


| think no practical man ean look into the blazing flue of a high- | in the Canopus. 





temperature destructor and dispute the wisdom of utilising the 
available heat if a suitable use can be found for it without interfer- 
ing with the primary object of the plant, which, as you justly point 
out, is a sanitary one. 

On the subject of temperature obtainable in a destructor, may I 
add that I have recently had occasion to alter a destructor provided 
with forced draught by a fan, and to substitute a steam jet forced 
draught. The result been that the temperature in the flues is 
about twice as high with the steam jet as it could ever be got with 
the fan, and that a larger quantity of refuse is burned with half 
the blast pressure in the achpite. This was to me a very striking 
object lesson on the advantages of a steam jet over a dry air forced 
draught, in dealing with low-class fuels. 

F. L. Watson, Assoc. M. Inst. C.E. 

19, Old Queen-street, Westminster, 8.W., April 4th. 





AUTOMATIC COUPLERS ON AMERICAN RAILWAYS. 


S1r,—The reports of the Interstate Commerce Commission, 1893 
to 1901, show that within that period the number of men annually 
killed and injured when engaged in coupling and uncoupling 
vehicles, has fallen by 63 per cent. in killed and 80 per 
cent. in injured, and the last advance report, dated January 17th, 
1902, states that whilst the average of the employés so killed 
during 1899-1900—the latest year then fully reported—was 234 per 
month, the number recorded for July, 1901, was only 4. 

These reports further show that if the 1893 totals had been 
maintained, then by this date no less than 44,118 more accidents 
whilst coupling and uncoupling cars would have been recorded, and 
likewise indicate that had this Appliances Act been rigidly enforced 
on January Ist, 1898, as specified in that Act, at least 10,000 more 
employés, who thus have since become victims to their bad con- 
ditions of work, would have been added to this army of 44,118 
industrial toilers saved. 

This latest report is decisive on this point, for it explicitly states 
that:—‘‘This decrease is primarily, if not entirely, due to the 
Safety Appliances Act,” and goes on to point out that “‘ the reports 
for July and subsequent months warrant the expectation that 
casualties due to coupling and uncoupling cars will be less for 
1902 than for 1901,” and “‘that the great improvement in con- 
ditions which was experienced under the first year’s operations of 
the law will be still more marked in the second year.” 

The following table, compiled from figures given in various 
reports issued by the Commission on the working of this Act, will 
show at a glance that the increasing safety of the employés has 
progressed almost side by side with the advance of the railroads 
in the equipment of automatic couplers :— 


Proportion 
Year. of rolling stock Number of trainmen employed 
fitted. to one :— 
Per cent. Killed. Injured. 
1893. xe ‘ a .. 349 oo ae 
1894 22 523 19 
1895 31 449 16 
BOP 6c 6d ee . & ee 16 
In 1897 decision was come to to rigidly enforce the Act in 
August, 1900. 
1897 59 649 22 
1898 69 518 21 
1899 . . 7 : » -. 563 22 
1900-1.. Automatic couplers universal .. 837 .. . 65° 


* This advance report completes returns of eighty-seven railroads with 
this result. 

The experience of a single railroad, which was amongst the first 
to adopt automatic couplers, is instructive. On that road during 
1891 the accidents to employés in coupling and uncoupling cars 
was 28-6 per cent. of all the personal injuries on that system. 

As automatic couplers were brought into use, it was found that 
better despatch, greater punctuality, and many attendant money 
advantages resulted, with increased safety of employés, as shown :— 





1891 .. Rate of accidents 28-6 per cent. 
1608 as re Po me 
1394 si So ei te 
1895 By se 17-4 M 
1896 11-1 


In 1896 one-third of their own cars still remained to be altered, 
and, as will be seen from above table, this single railway was 
working in with foreign stock, of which two out of every three were 
not so fitted, but even under such conditions its own accidents 
had drop’ by 60 per cent. That 60 per cent. of 1896 has now, 
for 1901, become 95 per cent. 

In the matter of financial benefits to the railroads themselves. 
the Commissioners give convincing testimony, especially concern 
ing time saved in despatch of traffic by use of automatic couplers 
and efficient brakes, and add that ‘railway officers have testified 
to a large saving in the cost. of doing work in yards,” that yards 
which five years ago were taxed to their utmost capacity have 
been able by automatic couplers and better brakes to accommv- 
date a large increase of trafic without extending them. 

35, Queen Victoria-street, E.C., . A. BROCKELBANK. 

April 9th. 





THE NAVY AND INVENTORS, 

Sir,—I have read with very great interest Mr. Laird Clowes’ 
paper read before the Institution of Naval Architects, and your 
summary of the criticisms—chiefly unfavourable—to which Mr. 
Clowes was exposed by the naval officers present. I think that 
the criticisms hardly did Mr. Clowes justice, nor did they, as a 
rule, touch the main points at issue. 

The naval officer according to Admiral Sir John Hopkins 
courts criticism. This may be so, but if so it seems to be rather 
in the same way that a pugilist may be said to court getting hit by 
someone in the street. It is bad alike for the hitter and the 
critic. 

The gist of Mr. Laird Clowes’ contention was that the Navy due 
not sufficiently avail itself of science. Some of his illustration~= 
undoubtedly tended to be out of date, but, however legitimate it 
might be to attack the lecturer on this point, I cannot see what 
object was served by deducing that he advocated the open-armed 
reception of every hair-brained inventor. Mr. Clowes’ contention, 
as I read his paper, was nothing of this nature. It was rather 
that in our Navy we create a fetish out of the word “ practical,” 
and we turn practice into meaning not what can be done but what 
can be done by men untrained in handling the particular invention 
concerned. 

Now this, as every accepted inventor must well know, is very 
close to the truth. Ido not know to what particular range-finder 
experiments Mr. Laird Clowes referred in his paper, but I do 
know the naval attitude towards the official instrument—the Barr 
and Stroud, which the Admiralty has served out to all important 
ships for some years past. The Barr and Stroud is mounted in a 
very unsafe place for battle—on the tops of chart-houses that the 
first shell will blow to perdition. There is no necessity for this par- 
ticular position, still, it is the one selected. The average naval 
officer argues, rightly enough, that a range-finder thus mounted 
will not live long in action. From this, too often, he proceeds to 
the absurd, ego, that a range-finder has no practical utility. 

Again, the Barr and Stroud, with a 4ft. 6in. base, was designed 
for work at 3000 yards. Since then 8000 yards has become a 
possible fighting range. At this excessive and unanticipated 
range the instrument is naturally not so trustworthy as within 
the scope for which it was designed. But at any error at extreme 
range—due in part very possibly to the carelessness of the 
operator and lack of practice —the instrument is at once condemned 
as ‘of no practical utility.” 

Then there is the transmitter, at present experimentally fitted 
The average naval officer has never seen this 
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instrument, yet he is convinced that it ‘ has no practical utility,” 
because if the wires are cut it will not work. The wires run under 
the armour deck where nothing but a l2in. A.P. could reach 
them, and telephones are liable to the same identical destruction 
but this is a detail. It is not the Admiralty that is so excessively 
conservative ; it is the ordinary naval officer, who is firmly con- 
vineed that nothing new of practical utility is likely to be intro- 
duced. For nearly all naval officers the world stops moving about 
the time that they don the lieutenants extra stripe—on the day 
when ‘schooling ” ceases and “real practical seawork ” comes 
on, ‘* Real practical seawork” mostly consists of getting up 
anchor swiftly, keeping station with military precision, keeping 
the ship clean and smartly painted, following routine with un- 
swerviag precision, and seeing that no bluejacket commits the 
unpardonable offence of making a speck on the deck or having a 
collar a fraction of an inch above or below the uniform size. 
Farcical, I know, this must sound, but it is deplorably true. It is 
true not only for the executive but also for the engineers, and 
luckily for us —is more or less true for every navy in the world. 
The error and the crude conservatism can always be traced to one 
source, that of making men think by routine. The officer who 
thinks for himself is by no means appreciated, and the holding of 
decided or original views is the surest bar to promotion that can 
exist. Purely unintentionally the system tends not merely to crush 
individuality, but to promote the mediocre man at the expense of 
the brilliant one. In all professions the mass of members is 
mediocre—but in the naval service only is mediocrity a virtue. 
Specialist officers are, to a certain extent, outside the ban, but 
only very partially. As Mr. Laird Clowes observed, their oppor- 
tunities are limited. The same thing applies, to a great extent, to 
engineer officers, all of whom may be regarded as specialists. 
There is a brilliant engineer officer here and there, but, as a rule, 
he does not get very far—he has no opportunities, or next to none. 
The specialist in gunnery or terpedo is, in all but name, an “ engi- 
neer ” in the real meaning of the word—a man with scientitic train- 
ing, as opposed to one who has none. The ordinary ‘salt horse” 
executive officer in no way merits the designation *‘‘ engineer ”— 
there is nothing of the engineer about him. He represents the 
average naval officer, and, by virtue of his numerical superiority, 
he it is that creates ‘“‘naval opinion” in nine cases out of ten. 
And with grief | must emphatically state that he does not realise 
that war is the main object of his existence. Being of the pains- 
taking but mediocre order, he grasps at those things that seem 
most important to his personal well-being, and these have nothing 














' official information whatever. For my own information, however, tinue to haul the load, which, however, is already «tor near its ty 
I have furnished myself with the patents under the names given, speed, and will find no difficulty with careful handling, though 


but I do not set myself up as a judge of any other man’s work 


» Single, not only in maintaining, but, according to ground and 


but am, at best, doing the best work I can for the general gradients, in accelerating this speed. 


advancement. 


Tat once accepted from experience your assertion that there is | systems, suite 


And so bya mens combination of the compound and simple 
to the gradients which represent the “ variations" 


but about 5 per cent. to be got out of any new valve gear beyond | originally quoted as given by the dissentients to the compound 
those you name—the time-honoured link, my own, and the system, as unfitting conditions for its adoption, the power required 
Walschaert-—but for any further refinements one must pay the may be balanced to the work as it varies, in such proportions as { 
extra cost of manufacture and repair, which will not leave much to approximate most nearly to those resulting in economy, still 


the credit of fuel saved. Time was, in the early railway days 


when there was room for improvements which effected substantial 
savings in fuel, as when John Gray’s expansion gear came out, and 


, securing efficiency, 


; Davin doy, 
Hampstead, April 8th. 





was tried on the Hull and Selby Railway, by two of the new 


engines against four of the standard engines with the gab gear 


The trials lasted a week, with all under exactly similar conditions 
as to loads, speeds, and times. The consumptions resulting were— 
the Gray engines, 14-91b. of fuel per train mile; the ordinary 


engines with gab gear, 33-61b. per train mile. This was a gooc 
but complicated expansion gear, against none, and was a result s« 


far worth working for. But now all engines have expansion gears 
of one sort or another, and many very good and simple ones, with 


the good old link still holding its own for simplicity both on rail 


ways—its birthplace -and at sea, where it has grown to gigantic 


proportions, 
But looking in other directions, and with the same end in view 


another tendency has been making itself very evident—in fact, has 
been forced into existence by the exigencies of the traffic of our 
main lines, The great cncrease in the size and power of the locomotive, 


to meet the weights of the trains and the speeds required, and ir 


this direction I think lies the reduction of the cost of haulage, and 


so relief to failing dividends, li se li ! ics i 
nv io Sailing civadende, ana te Chase lings the ra em board-room, where I should be pleased to show them to “ R. B, Pp,” 


long preceded us, especially with their goods traffic. 


not look for this improvement to be jumped at by millions. 
Success will result from careful and judicious designing of engines 
and rolling stock, and then by intelligent and able handling of it, 
by the highest type of drivers that can be employed, even if they 
are to be specially trained. So I have watched with deep interest 


° THE LATE MR. BRYAN DONKIN, 


Sin,—-In reference to the letter under above title in your 
issue of March 28th, I beg to inform ‘* R. B. P.” that the “ Br “8 
i Donkin the younger, of Bermondsey,” referred to, was a sonof Vr 
Bryan Donkin who started these works at Bermondsey in 1803, | 

The Mr. Bryan Donkin lately deceased was nephew of the latter. 
grandson of the former Mr. Donkin, and a co-equal partner of 
mine ; the statement in his obituary notice in the Times. that he Was 
‘‘ head of his firm,” was not quite accurate therefore. Mr. Barnard 
William Farey was a partner in the firm during the sixties and 
early seventies, and was nephew of Mr. John Farey the gentleman 
referred to, who had considerable negotiations at various times with 
my grandfather, the first Mr. Bryan Donkin, 

It may interest ‘‘ R. B. P.” to know that Mr. John Farey drey 
out Mr. Donkin’s first printing machine for him, and I still haye 
these drawings which he dated and signed in 1814. They are w 
beautifully executed that I keep them hanging up framed, in our 


’ 


2 


if it would interest bim. E. BRYAN Donkty, 
Southwark Park-road, Bermondsey, 8.E., April 7th. 





VIBRATION IN TUBE RAILWAYs. 


all the papers appearing on the subject of larger engines, examined Sir,--l have had some slight opportunity, in an unscientific way, 
carefully all the published designs, and often, by the courtesy of of noticing the “chance,” and ‘as likely as not,” vibrations from 


superintendents—the designers—also the general drawings of the 
engines. 


: > tunnel traffic. 
From all these sources, from my own fairly wide 


The house which I occupy at present is about forty yards from 4 


experience among locomotives in the States, as well as here and on station and tunnel of the Isle of Wight Central Railway, as per the 
the Continent, from my own scheming brain, always at work for rough sketch enclosed. 
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to de with war or real etficiency, thanks to the system. Naturally, 
therefore, new inventions, good or bad, mean to him, if adopted, 
merely so much more study at matters that will not assist his pro- 
motion to anything like the same extent as a clean ship, or blue- 
jackets with collars in conformity with the regulations. Therefore 
all progress is a nuisance. 

All this may be read into Mr. Clowes’ paper, and is, indeed, the 
spirit and substance of it. But the spirit of the criticism, I am 
afraid, was rather that the matter was not Mr. Clowes’ business, 
and that since he had not invented a gun for shooting submarines, 
a perfect periscope for them to see with, a range-finder accurate 
and automatic at all ranges, his speaking his mind verged on an 
— 

his is scarcely welcoming criticism. With all that Mr. Laird 
Clowes said | by no means agree, but he is a competent expert with, 
| faney, as much or more real knowledge of naval essentials than 
‘ome of his professional critics, and he was certainly entitled to be 
met upon his own ground. Instead, he was treated with a species 
ef patronising condescension—as a well-meaning ignoramus 
whose minor fallacies put large questions out of court. This, 
cannot but feel, augurs none too well for the worth of naval judg- 
ment, and indicates a deal too much self-satisfaction and com- 
placency. A man who, like Mr. Laird Clowes, has made a lifelong 
study of things naval, is not to be brushed aside and ignored over 
minor quibbles. It is with extreme inquietude, therefore, that I 
observe the spirit in which his paper was taken ; and this uneasiness 
is entirely outside the question as to whether his views were right or 
wrong. Water WITCH. 

Chatham, April 7th. 





LOCOMOTIVE IMPROVEMENT. 


Sir,—I suppose all those interested in locomotive matters must 
have been a good deal surprised by the paragraph which appeared in 
a daily paperof February 13th—the startling statement in which was 
made, ‘ Millions Saved.” This passed the round of many of the 
papers in one form or another, and was followed the next day in 
the same paper by further details, and the information that all was 
to be accomplished by a new valve gear. Then it was at once 
patent to all practically conversant with locomotives and their valve 
gears, and what can be effected by them, what a very large 
promise was held out. But to save millions by valve gears is a 
very extensive order. No doubt many, with myself, waited to see 
what would be said by the leading engineering papers on such an 
important question, as they are generally accepted by the public 
as an authority on such matters, so I was very glad to read your 
very practical and temperate article on the subject in the issue of 
THE ENGINEER of March 20th, and now to ask permission to say a 
few words, not so much on that article—I n hardly say that I 
was in entire accord with it—but on this and allied questions 
connected with railways, and bearing on the all-important one 
of saving, which has been receiving so much of the public atten- 
tion lately. 

Nor do I propose to criticise, by a word, any of the general 
statements made in the daily and other papers, though [ would 
be glad to learn that they all come trae, I have, however, no 


JOY’'S PROPOSED LOCOMOTIVE 


the sheer pleasure of it, putting on paper my carefully worked out 
designs, and always for a big engine, I have come, i think, to a 
result, which I give in the form of a mere sketch, but. to scale, and 
so consistent in itself. In this I have not gone to the extreme 
limits the design is capable of, still it is a tig engine, and able to 
take anything quite the maximum in trains, and the top in speeds, 
with plenty of spare hill-climbing power to maintain the speeds 
well up. x 

Now, in speaking of compound engines for railway work, of 
which I have long been an advocate, one is always told that the 
compound system will not suit the very various and varying con- 
ditions always met with on railways, owing to the gradients rising 
and falling, with all the irregularity of the country passed through. 
So, for the compound system to be successful —that is, economical 

it must bear always a uniform load, 
and that well towards the full, as the 
marine engine does mostly at sea. Now, 
as we cannot have these conditions of 
uniformity of demand on the powers of 
our engine, | propose to make our engine 
capable of being assimilated in its con- 
ditions to its work, so as to be always 
kept approximately near the condition 
of highest efficiency with greatest 
economy. | 

To do this I propose to make our 
engine capable of running either com- 
pound, when required to exert her fullest 
efficiency—so near her most economical 2 
condition —as on rising gradients; or —k 2 
simple when on falling gradients or 
levels, when speed rather than power is ’ 
required—still a satisfactory exertion of 
power, registering a fairly full indicator 
card, favourable to economy. 

The engine I suggest Igive above as only a sketch, but, as named, 
to scale. But it is consistent in its proportions, and in it I have not 
gone to the utmost limits the design is capable of, nor is ita mere 
fancy or dream, as some of the special features out of the common 
run might suggest, but the whole has been worked out at oneinchand 
at inch and half-inch scales. 

As named, it is compound, but with two distinct sets of cylinders 
and wheels, the four coupled driven by a pair of outside cylinders 
at boiler pressure, passing the steam forward into a pair of low- 
pressure cylinders between the frames, driving the large pair of 
single drivers. In this combination the engine is capable of the 
exertion of its greatest power, and at the same time its most 
economical employment of the steam, as in starting a heavy train 
facing a long rise, as many of the London stations are situated. 
The summit being reached, and with the great power at command, 











a fine speed having been attained notwithstanding the rise, steam 
is shut off from the high-pressure cylinders, which immediately 
cease action, like the feet on a free-wheel bicycle ; as that set of 
wheels are mounted on the free-wheel principle, they then roll on 
only, but continue to carry weight, while live steam is passed to 
the large cylinders, which alone drive their pair of wheels, and con- 


Swain 


A train entering the tunnel at the station end causes no per 
ceptible vibration to the house, while it sometimes does and some- 
times dves not set up perceptible vibration as it nears the far end 
of the tunnel some 300 yards distant. On the other hand, a train 
entering the far end invariably causes perceptible vibration to the 
house, at times so considerable and weird, and “chance” in 
locality, as to have gained the house the reputation of “ being 
haunted.’ 

For some years I occupied a house about 100 yards distant 
from the present one, where there was similar but Jess vibration 
generally at the north-east corner only, but as summer advanced 
this would locate itself in any other ‘ chance” position. This 
was only noticeable at all as arising from an advancing train. 
Why there should be any difference in the vibration from the 






_o 18 


a 


A. House in present occupation 
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C. Steam Roller 
Area susceptible ro Vibration 
contained between dotted lings 
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direction of the train I do not attempt to conjecture ; bu‘ I have 
concluded that a train in passing through the tunnel runs by @ 
vibratory medium which spreads its disturbance, as I have endea 
voured to indicate in my sketch, and that the vibrations certainly 
greatly increase after prolonged dry weather. To further my 
| conviction | have noticed that when a steam roller passes over the 

positions approximately indicated in the sketch the greatest rattle 
is felt in the respective houses. 

As far as I am aware the whole subsoil is clay—blue slipper. 

CHARLES HybDE BEADLE. 
Cowes, Isle of Wight, March 17th. 








| ‘lux work of constructing the Portsmouth Corporatio! 
| 'Felephone Exchange, for which a loan of £25,000 has been sanc- 
| tioned by the Local Government Board, was commenced last 
| Saturday. Under the licence granted by the Postmaster-General 
| the Exchange will serve several contiguous towns and villages, the 
district covered consisting of an area of 100 square miles, 
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BRITISH, BELGIAN, AND AMERICAN 
LOCOMOTIVES IN EGYPT. 
(Contin ned From peg 343) 


yEMORANDUM BY MR. TREVITHICK — RESPECTING 
“BRITISH AND AMERICAN LOCOMOTIVES, 


Mechanical Department of the Egyptian State Railways has 
ecently made some may Sap aga trials between British 
: 4 American locomotives of the same weight and power. 
i These comparisons have been eerried out under exceptionally 
able circumstances, i h as the locomotives employed 
ical of their respective countries in design and manufac- 
ture, and the trials were personally conducted, and the results 
conjointly signed, by a representative sent out by the American 
builders, and a locomotive inspector of the Egyptian Railway 
Administration. , ‘ ssa d 

The first set of trials—see Table A—-consisting of eight runs 
extending over 1034 miles, was between goods engines, and, in 
order to secure similar loads and to be able to gradually increase | 
the weight of trains to the maximum that the respective engines 
could satisfactorily draw, the material transported consisted chiefly | 
Ce tl amount of coal consumed in the eight trips by the | 
British engines was 22-84 tons, which works out at an average of | 
\9.41b, per mile, whilst the American engines consumed 28-69 | 
tons, an average of 621b. per mile ; in other words, for every 100 | 
tons of coal consumed by the British engines, the American burnt | 
125-4 tons, 4.6, 4m excess of 25-4 per cent. is economy was 
effected by the British engines, although they drew a heavier 
average load, tu the extent of 14-2 per cent. than the American, 
the average train taken by the British engines being 57 trucks or 
488 tons, as against 54 trucks or 760 tons, the average train taken | 
by the American. The maximum load taken by each make of 
engine was 61 trucks, 

These trials were followed by others—-see Table B—between 
passenger types of engines, extending over 1345 miles ; each make 
ran an equal number of trips with practically similar formation of 
trains, with the result that the British engines consumed a total 
of 18-47 tons of coal or an average of 30-7 Ib. per mile, as _— a 
total of 277-8 tons or an average of 46-3lb, per mile in the case 
of the American engines, which means that where the British 
engine consumed 100 tons the American engine consumed 150 tons 
or 0 per cent. more. Such a difference at £1 14s. 2d. per ton, the 
average price paid last year by the Railway Adminivtration, 
represents an additional yearly cost per engine of £400; which is 
to say that these ten American engines would cost in coal in one 
year £4000 more than the ten British engines, an amount almost 
sufficient to buy two new ones, 

It may be well to mention that in these trials the coal was 
weighed and put on the tender in the presence of the two repre- 
sentatives, and that what remained after the journey was also 
veighed in their presence ; whilst in support of the favourable 
opinion | formed of the American representative, it is a satisfac- 
tion to be able to report that, before his departure, a second 
representative arrived from Baldwin's, and that after the two had 
travelled together on the engines to see if further trials were 
desirable, they expressed their conviction that there was nothing 
more to be done. In my opinion experts, after riding on the two 
makes of engines, would agree that weight for weight the British 
engine surpasses the American in all working points, and it is but 
necessary to compare the diagrams and principal dimensions of 
the respective makes to contirm such an opinion. 

As touching on the question of first cost and time of delivery, 
in which the American firms have an undoubted advantage over 
the British, the following table shows the results from the time 
that American firms were invited to tender for our locomotive 
work :— 
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Baldwin offers to | 

supply engines, | 
in their opinion, of 

equal power and 


Offers to our standard designs 
and specification. 
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Lowest price, 














Average 


Indents. English firm. | Baldwin. equally suitable. 
. |Delivery,| p,. | Delivery, »,.. Delivery, | 
Price. weeks. *| Price. weeks, ”| Price. weeks. | 
ee - | _ — — - | 
& £ | 
Ist 48 2700 18 1,855 12 
tnd 85 No qu otation 1,930 35 
trd .. 76 | No quotation 1,935 35 
sth .. 3,250 cD) 3575 35 2,475 30 | 
ith .. 4,165 bo No quotation 8,880 35 | 
éth .. 4,085 65 No qu otation 35 
, ee 3,245 60 No qu otation 30 
Total 21,885 | 489 18,305 | 212 | 
3,126 my } 2.615 30 


This table shows that out of seven invitations to firms to tender | 
for locomotives to our standard drawings and specification, | 
Baldwin's only twice offered a price, which in each case was higher 
than the British firms, whereas, on their own initiative, they | 
offered prices for engines, in their opinion as powerful and equally 
suitable for the work, at an average price of 19 per cent. lower 
than the British firms, and undertook to deliver the work in less | 
than half the time. 

In drawing any comparison between Baldwin's engines and | 
those of British tirms, it must be understood that with the former | 
the design and standard .of material and workmanship was | 
Baldwin's, and thus they’ were able to introduce their stock 
standards and to advance the work continuously without being | 
hampered by, to them, unknown and unnecessary conditions, an 
advantage which, in my opinion, quite accounts for the difference 
in the cost and time of delivery between the two makes of engines. 

Such comparative figures emphasixe the benefit that would 
‘werue to British manufacturers if standards were fixed, and had | 
to be followed by engineers, thus affording manufacturers, 
especially those supplying the raw material, the advantage of | 
being able to work continuously, in the certainty that they would | 
hot be subjected to the whims and fancies of each engineer who | 
had to draw out specifications. There seems to be no reason why | 
standard mechanical and chemical tests should not be fixed for the 
raw materials for every part of the engine, and much might also 
be done to standardise the shapes and sizes of the different portions 
forming it, thus allowing the manufacturer to have the locomotive 
partly built, so to speak, before the receipt of the order. 
Kaldwin delivered at Alexandria twenty goods engines in twelve 
weeks after the receipt of the order ; one cannot help thinking 
that even more than the raw material was already at hand, 

As regards the consumption of oil and the cost of maintenance, 

refrain, as yet, from giving an opinion or comparing results 
beyond saying that the British passenger engine runs more easily 
and demands less attention on the part of the driver and fireman 
than the American, which augurs that the latter will engage the 
workshops more than the former and will not last so long. 

As one of the American passenger engines competing was of the 
compound type, these special trials were also productive of a com- 
parison between the simple engine and the compound engine— 
Vauclain 8 system—and the favourable conditions under which it 
Was carried out cannot fail to make it of interest to railway engi- 
heers and locomotive builders, the engines being: identical, with 
the exception that the one of Baldwin’s to which the compound 
cy: inders were fitted, was, in consequence of this change, about a 
ton heavier, and its safety valves were weighted to 1801b. The 


for a working pressure of 180 lb., instead of 1601b., as provided 
by the contract, and this without extra charge to the Railway 
Administration. This change of conditions was communicated to 
the British firm, who did not, however, desire to introduce it to 
the ten engines of similar weight and power that they were 
building. 

The result of these trials shows that the rate of coal consump- 
tion and the weight of train drawn was practically the same in 
the two systems-see Table D. 

(Signed) F, H, TRevirHick. 
December 18th, 1901. 


TABLE (A ). Summary Runn ing of thoods Locomotives. 


























Bririsa. 
a a as ees ys 
+ afl a 3 se Ses 
es | > or =e Ze — se 
; | 2S | Total za ee pe, | a2e 
Date. | 'g & | weight. Be oz g 5 Soe = 
ee 3 & | as | dee 
z 5 x” 5 & 
| Kilos, Kilos. Kilos, 
| 46 | 604,614 208 2,960 14-2 7,237 
51 | = 712,075 208 2,670 12-8 5,971 
| 60 968,810 208 2,610 | 12-5 7,18 
5 964,272 208 3,535 17-0 7,418 
} 61 1,001,730 208 2,885 13-8 6,853 
57 936,204 |+ 208 2,77 13-3 6,790 
1) 934,855 208 3,130 | 15-0 7,551 
60 938,027 208 2,670 12-8 6,917 
Totals... .| 454 | 7,060,587 | 1664 | 23,230 | 13-y | 55,x06 
AMERIUAN, 
15-6-01 46 698,220 208 2,795 | 
18-6-01 WO 588,158 208 3,790 
19-6-01 46 677,138 208 2,940 
25-6-01 i4 671,474 208 4,200 
27-6-01 4 751,799 208 3,390 
1-7-01 io 931,653 208 3,715 
10-7-01 61 1,027,073 208 4,080 
10-7-O1 uo 838,620 208 4,270 
Totals .. 431 6,184,135 1604 29,180 7 





Corresponding British Weights and Measures. 
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Tons « 4. lTons Tonse. gq. | Lb. 

British 7 | O42 16 3 | 868 | 1034 | 22 1G 3 | 49-4 | 46,561 9-1 
American 54 | 6080 19 OU | 760 | 10384 | 28 13 3 | 62-0 | 49,994) 7-7s 
TABLE (B).- Summary Runn ing of Passenger Locomotives. 
BriTisu. 

Number Kilo- | Rate : 
Date. of metres - oe | per kilo- Dhar L 
carriages run. baie ‘ih weelies) fee 
U.S. gallons 
12-38-01 14 208 4,004 
13-8- 14 208 
28-8-01 14 340 
50-01 12 248 
6-90-01 12 2438 
7-001 12 248 
8-001 lv 248 
13-4-01 4 208 
14-09-01 14 208 
Totals .. 116 2164 } 18,790 8-7 
AMERICAN, 
14 340 4,820 14-1 | 
ll 248 2,565 10-3 
12 248 3,145 12-6 | 
11 248 2,688 (| 10-8 | 
12 248 2,652 } 10-6 
16 208 2914 | 14-0 
14 208 3,062 14-7 } 
nn 3,048 14-6 
14 6] (208 3,378 16-2 | 
lis | ne 28,267 | 
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| Tons c. q. Lb. 
British 13 1345 Is 9 2 30-7 33,968 8-2 
American .. 13 1345 27 Wb 0 46-3 39,628 6-36 





TABLE (C),—Comparative Description of the Two Makes of Engines. 


| Taste (D).—Summary Running of American Compound Engine 


for Comparison with Non-compound Engines. 


Kilo- Rate Water 























Number Coal 

Date of metres con- per kilo- evapo- 
carriages. run. sumed. metre. rated, 

Kilos. Kilos. U.S. gallons 
14 340 12-2 7,160 
i i 208 12-9 3,931 
5 10 20% 13-4 4,119 
“b+ rT 248 12-0 4,555 
+O 12 245 13-2 5,420 
“3 12 248 1-4 5,117 
“De 10 248 9-7 4,495 
-6- 3 208 3-3 4,493 
56-01 3 208 12-2 4,119 
5-6-01 16 208 14-7 5,117 
6-6-01 16 208 14-0 4,867 
9-6-01 14 208 14-1 4,805 
10-6-01 iz 208 12-8 4,306 
9-38-01 15 208 15-0 4,680 
10-8-01 13 208 11-5 3,494 
Totals 192 3412 12-8 | 70,685 

Corresponding British Weights and Measures. 

Average : | Lb. of water 

number of | yi. ran Coa. Rate per =. of evaporated 
carriages ‘ consumed.| mile. || ¥® a per Ib. 
per trip. evaporated. of coal. 

Tons c. 4. Lb. 
12-3 2171 42 17 0 45-2 58,530 6-1 


Summary Running of American Von-compound Passenger Engines 
Jor Comparison with Compound . Engine. 











Number Kilo- Coal Rate Water 
Date. of metres con- per kilo- evapo- 
carriages. run, sumed. metre. rated, 

Kilos. Kilos 

14 4,820 14-1 

10 2,400 11-5 

1” 2,300 0 

11 2,565 10-3 

12 | 3,145 12-6 

il 2,347 13-6 

s | 12-7 

i | 10-8 

12 | 10-6 

il | 8-2 

12 10-6 

15 | 17-0 

4 | 14-7 

15 | 14-2 

4 | 14-6 

14 14-3 

4 | 13-8 

14 16-2 

13 14-2 

235 12-8 








Corresponding British Weights and Measures. 








f | Lb. of water 








pea | Gallons o! 
number of [ya Coal Rate per sate >vaporated 
carriages |Milesrun. consumed. ae os ben . = 
per trip. | | aaah 
Tons c¢. q. Lb. 
12-4 2687 54 13 2 45-5 76,639 6-25 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


Two steam tugs: built by, Edward Hayes, of Stony Stratford : 
to the order of, Forwood, Bros. and Co., London ; dimensions, 
5lft. by 11ft.; engines, compound, 8in. and l6in. by 10in.; speeds 
of 11 and 11-65 miles ; trial trip, March 19th and 2th. 

SzELL KaLMAN; built by, Wigham Richardson and Co., Limited, 
Newcastle ; to the order of, Royal Hungarian Steam Navigation 
Company ‘‘ Adria,” Limited ; dimensions, 375ft. by 48ft.; engines, 
triple-expansion } constructed by, Wigham Richardson and Co., 
— the trial trip was quite satisfactory ; trial trip, March 
24th. 

DILKERA, steel-screw steamer ; built hy, Tyne Iron Shipbuilding 
Company, Limited ; to the order of, Adelaide Steamship Company, 
Limited, Australia ; dimensions, 326ft. by 45ft. by 23ft.; to carry, 
cargo ; engines, triple-expansion, 23in., 38in., and 6lin. by 42in., 

ressure 180 Ib.; constructed by, Wallsend Slipway and Engineer- 
ing Company, Limited ; launch, March 25th. 

STAHLEEK, steel screw steamer ; built by, Wigham Richardson 
and Co., Limited ; dimensions, 235ft. by 334$ft ; engines, triple- 
expansion ; constructed by, builders of vessel ; launch, March 25th. 

QrN, cargo steamer ; built by, Laxevaago Engineering and Ship 
building Company, Bergen; to the order of, Mr. P. Hanne, of 
Bergen ; dimensions, 256ft., 36ft., by 19ft. 3in.; engines, 174in. by 
29in. by 48in. by 33in., pressure 1751b.; launch, March 25th. 

THISTLEROY, steel screw steamer ; built by, Irvines Shipbuilding 
and Dry Docks Company, Limited ; to the order of, the Albyn 
Line, Limited ; dimensions, 360ft., 47ft. 9in., by 30ft. 2hin ; to 
carry, cargo ; engines, triple-expansion, 25in., 4lin., and 67in. by 
45in., pressure 165 1b.; constructed by, Richardsons, Westgarth 
and Co., Limited ; launch, March 25th. 

No. 7, barge-loading dredger ; built by, Wm. Simons and Co., 
Limited, Renfrew ; to the order of, the Tyne Improvement Com- 
missioners ; built undersurvey of Mr. James Walker, M. Inst. C E., 
and is classed at Lloyd's ; launch, March 27th. 





| 
| 











Goods. Passengers. 
English (Type A). | American (Type B). English (Type C). American (Type D). 

Boiler pressure... .. .. A 140 Ib. | 160 1b. 160 1b, 160 1b. 
Diameter of driving wheels oft. oft. éft. 2}in. 6ft. 2}in. 
COS on ae de ov sin. xX 24in. lsin. x 24in. lsin. x 24in. lsin. x 24in. 
Total weight (working order) 87} tons 40} tons 457, tons 45! tons 
Weight on driving wheels... .. 14 tons 11 tons 16,4, tons 15 tons 

trailing wheels .. 10} tons 11 tons 14 tons 14 tons 

leading wheels .. 12} tons 12 tons — _ 

* bogie or pony _ 6} tons 15 tons 164 tons 
Votel wheel WENO: 4x ne < 60. 28s see ss 16ft. Gin. 22ft. Zin. 2eft. 3in. 22ft. 3in. 
Distance between driving and trailing . sft. Gin. sft. éin. 9ft. 3in. Sft. Gin. 

in 9s ” » leading .. sft. oft. 3in. - -—- 

oi Fs +». bogie ceutre - _ 10ft. 10ft. 44in. 

‘ss ». leading and pony trucks. . _ | Tft. Sin. _ _ 
Total heating surface .. .. 1... 6. 6 1125 sq. ft. | 1168 sq. ft. 1234 sy. ft. 1251 sq. ft. 
Number of tubes 217 | 192 238 250 


217 
lgin. < 10ft. 11}in. 
1011 sq. ft. 


Diameter and length of tubes |. 
Heating surface of tubes 





boilers were the same in all the ten American passenger loco- 
Pap Soy in order that the competition might not be unfavour- 
able to the 


s rs “ | Length and breadth of fire-box 
compound system, Baldwin's, at their own suggestion, | Heating surface of fire-box 
undertook that al) the boilers of these engines should be arranged | Gratearea.. w. we, 


Diameter and length of barrel .. 4ft. 3in. x 10ft. Sin. 


114 sq. ft. 


IS-77 sq. ft. 


oft. Sim, x 3ft. Sfim. |! 


2in. X 10ft. 5jin. 


1046 sq. ft. 
4ft. 6jin. x 
Ojsin. 





10ft. 4jin. 
2ft. Win. | 


ljin. x 10ft. 11}in. 
1108 sq. ft. 

4ft. Gin. x 

éft. 2in. x 
126 sq. ft 
21-35 sq. ft. 


10ft. Sin. 
3ft. 5gin. 


1 


4ft. 


Tit. 


in. x ft. Y}in. 
1106 aq. ft. 
Tin, x Mft. 8 P.20. 
Tjin x 2ft. Yin. 
145 sq. ft. 
21 sq. ft. 
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AUTOMATIC GEAR-CUTTING MACHINE. 


TH accompanying illustration shows an automatic gear- 
cutting machine made by G. Birch and Co., Islington Tool 
Works, Salford, Manchester. This machine, which has been 
designed for cutting spur gears only, is entirely automatic in 
action, no attention whatever being required after the work 
has been set and the machine started, until the wheel is 
completed. The machine is made in six sizes, the smallest 
being capable of cutting blanks up to 2ft. diameter and Tin. 
wide, and the largest up to Sft. diameter and 10in. wide. 
Ample power is provided for driving cutters of large size, and 
feeding them through the metal at a good rate of speed. 
The bed is mounted on two standards, the one under the 
cutter head being of cabinet form, and making a rigid sup- 
port for the blanks and the cutter head. In some of the 
larger machines the two standards are both of cabinet form, 
and serve as convenient cupboards for tools. The head 
carrying the blanks is traversed along the bed by a screw, 
which is fitted with a micrometer, reading to one-thousandths, 
for setting the exact depth of tool at first cut. The dividing 
mechanism is positively driven by a clutch, and the dividing 
plate always makes one complete revolution, thus avoiding 
mistakes or imperfect dividing. The dividing wheel is of 
large diameter. The automatic arrangement can be 
readily set to work at any registered stroke, and is 
very quick in action. The worm can be dropped out of 
gear to allow the blank to be revolved by hand, without 
throwing the change wheels out of gear, thus ensuring its 
being returned to its correct place. A support for the outer 
end of the work mandril is provided, it allows the blanks 
to be readily changed. A stay is provided to support the 
rim of the blank against the pressure of the cut. 
The cutter head and slides are carried on an exten- 
sion of the bed, the slide having large flat bearing surfaces 
well supported to prevent any springing under a heavy 
cut. The cutter, which is hollow, to take mandrils of various 
sizes, has long bearings of large size on both sides of the 
cutter, which give it great rigidity. Both bearings are ad- 
justable for wear, and the lower one can be very easily 
removed when the cutters are being changed. The spindle 
is driven by spiral gearing, and the thrust is taken by ball 
bearings to give a smooth drive and prevent chattering. The 
spiral wheel is of large diameter, and the drive is very power- 
ful. Six changes of cutter speed can be obtained, and means 
are provided for readily centering the cutters with respect to 
the blank, without the use of packing. Any required feed 
is obtainable by means of change wheels. The return of the 
cutter head is very rapid, and if desired can be operated by 
hand. As an instance of the wide range of work that can be 
dealt with, it may be mentioned that the 8ft. machine will 
cut from 4in. to 8ft. diameter. The machine illustrated is the 
dft. size. 





SELF-PROPELLED WAR CAR. 


THe accompanying illustration represents the latest 
departure in automobilism, and as will be seen, consists of the 
combination of offensive weapons with an armoured motor 
wagon, the whole forming a novel appliance, the scope and 
utility of which may prove of far-reaching character. The 
machine is the invention of Mr. F. R. Simms, and has been 
built to the order of Vickers, Sons and Maxim, Limited. Its 
principal object is to act on the defensive on the coast roads of 
this country, but if successful in this departure there are many 
other obvious uses in warfare to which the car can be applied. 
For instance, it is suggested that for quelling street mobs it 
might be adopted. It weighs complete about 54 tons, and the 
6 mm. Vickers’ steel armour completely encircles the car 
frame. The wheels are of wood with iron tires. 
is of crinoline shape, flattened longitudinally and having a ram 
fore and aft. 
and the height 10ft. 





The armour | 


The extreme length is 28ft., the beam 8ft., | 
One of the chief difficulties which was | 





encountered in the armour-plating was the method of securing 
it to the frame of the car, as it was found that the constant 
vibration due to running over ordinary road surfaces loosened 
the riveting. This has, however, been remedied by attaching 
the armour to the frame by means of semi-elliptical springs, 
on to which it is hung by means of brackets. The four semi- 
elliptical springs are mounted on steel trestles, suitably 
braced and stayed to the main frame. By this it Will be seen 
that the armour is not rigidly fixed to the frame. It 
claimed, moreover, that this system of mounting increases 
the impenetrability of the armour, by allowing a certain 
amount of lateral movement when hit by projectiles. This 
movement is limited) by7distance links. The armament on 
the car shown at the Crystal Palace last FridayJincludes two 
automatic quick-firing Maxim*guns and a pom-pom, with their 


is 
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speeds, either forward or backward, which is attained py 
means of a shifting double-bevel pinion. The transmigg} Y 
of power to the driving wheels is by means of a counter, 
shaft, on which is fitted the differential gear; at cithoy a 
of this shaft is fixed a sprocket wheel, and these sprocke 
wheels drive, by means of chains, the road wheels, “ 
The steering gear is designed on the well-known Ack 
mann principle, and is controlled by hand-wheel ang ae 
gearing, which renders the manoeuvring easy and gafo for 
heavy vehicles of this type. Ample brake power is provided. 
There is one foot brake, throwing the friction cone out of 
gear simultaneously with acting on a powerful double-actin, 
brake clutch, mounted on the first gear wheel shaft, Ther 
is also a very powerful hand wheel brake, putting into action 
first, two powerful hand-brakes on the hubs of the two 


| driving wheels, and, if turned still further, engaging two 


powerful circumferential brakes on the driving wheels, 
Four persons are said to be sufficient to man the machino 
but there is ample platform area for a further number of 


riflemen. 








IRON AND STEEL INSTITUTE, 





THE annual meeting of the Iron and Steel Institute will be held, 
by kind permission, at the Institution of Civil Engineers, Great 
George-street, Westminster, on Wednesday and Thursday, tho 
7th and 8th of May, 1902, commencing each day at 10.30 o'clock 
a.m. The programme of proceedings is as follows : 

Wednesday, May 7th,—-10.30 a.m.: General meeting of members, 


The council will present their report for the year 1901. The hon, 
treasurer will present the statement of account for 199]. 


Scrutineers will be appointed for the examination of the voting 
papers. Election of officers and council. The Bessemer Goji 
Medal for 1902 will be presented to his Excellency, F. A. Krupp, 
of Essen. A selection of papers will be read and discussed. 


| 7.0 p.m.: Annual dinner of the Institute in the Grand Hall of the 


Hotel Cecil. 

Thursday, May 8th.—10,30 a.m.: General meeting of the mem 
bers at the Institution of Civil Engineers. A selection of pape « 
will be read and discussed. The following is a list of the paper 
that are expected to be submitted :— 

1. Report by the Committee appointed to Investigate th: 
Nomenclature of Metallography. 

2. “On a New Vacuum Tuyere for Blast Furnaces,” by Horace 
Allen, London, 

3. ‘On the Microstructure of Hardened Steel,” by 
J. 0, Arnold and A. McWilliam, Sheffield. 

4. ‘On the Compression of Fuel before Coking,” by J. 11, 
Darby, Brymbo 

5. ‘On Gas from Wood for Use in the Manufacture of Steel, 
by James Douglas, LL.D., New York. 

6. “On a Combined Blast Furnace and Open-hearth Process 
by P. Eyermann, Benrath, near Diisseldorf. 

7. ‘*On the Physical and Chemical Properties of Carbon in th 
Hearth of the Blast Furnace,” by W. J. Foster, Darlaston. 

8. ‘On the Sulphur Contents of Slags and other Metallurgica 
Products,” by Baron H. von Jiiptner, Donawitz, Austria, 

9, “On the Elimination of Silicon in the Acid Open-hearth 
by A. MeWilliam, Sheffield, and W. H. Hatfield, 


Prof 


Furnace,” 
Sheftield. 

10. “Report on Research Work Carried Out during the Past 
Year,” by J. A. Mathews, Ph.D., New York (Andrew Carnegie 
Research Scholar). 














MOTOR WAR CAR 


turret mountings. 


The frame of the vehicle is rectangular, and is built up of 
heavy steel channels of U section—tied, stayed, and braced 
so as to be perfectly rigid. The motive power is supplied by 
a 16 horse-power four-cylinder hydro-carbon engine of the 
Daimler type, with Simms-Bosch magneto-electric ignition. 
The cylinders are 90 mm. diameter and 130 mm. stroke. 
The transmission of power is effected by friction cone direct 
through a short length of shafting to the speed-changing 
gear, the male part being movable, and operated by meaus of 
a foot lever throwing the engine in and out of gear. The 
speed gear is on the Cannstatt principle, and has four definite 
speeds, i.e., 14, 3,5, 9 miles perhour. With the accelerator, 
however, the speed of the car may be increased by 25 per 
cent. By means of the speed gear, which is controlled 


b 
two levers, each commanding two speeds, the friction uted 
| is automatically released before the change of speed is | 


effected. The third lever controls the forward or backward 
movement, the gear being so arranged as to give all four 





The ammunition is carried in boxed-in 
| Stores situated at the extreme ends of the armour. 


| superfluous, owing to the erection of the main generating 


11. ‘On the Iron Ore of Brazil,” by H. Kilburn Scott, Rio de 
Janeiro, 

12. ‘On the Recovery of By-products in Coking,’ 
London, a 

13. On Brinell’s Researches on the Influence of Chemical 
Composition on the Soundness of Steel Ingots,” by Axel W ahlberg, 
Stockholm, 

The autumn meeting of the Institute will be held in Diissele 
on September 2nd and foliowing days. 


’ by J. Thiry, 


lorf 








Power Pant ror SALE.—The Dublin United Tramways 
Company proposes to sell by private treaty the generating plan 
erected at the depdts, Clontarf and Ballsbridge, and beow we 

stathe 
le of the tramway 
1897, and 
closed 


Ringsend, from: which is now worked the whol 
system. The Clontarf station was opened in November, 
the Ballsbridge station in May, 1896, and both stations were 
in January, 1900, 
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FOR UNITED STATES 
BATTLESHIPS. 


(Continued from page 322.) 


(1s Crank shafts.—There will be two sections of crank shaft for 
each propelling engine, made of ‘‘Class A, No. 1,” machinery 
forgings. Each section will have two cranks and coupling discs, 
ehown. The radius of cranks will be 24in., and the coupling 
‘ses will be 3fin. thick and 32in. in diameter, located as shown. 
The journals will be 174in. in diameter, and the crank pins 
will be 18in. in diameter and 21}in. long. ‘The crank webs will be 
opin, wide and 114in. thick. 1 he webs will be chamfered as 
shown, and there wil be raised seatings on each section of shaft- 
ing for the excentrics. There will be a hole 10}in. in diameter 
pored axially through each shaft, and a 104in, hole through each 
crank pin of engines, — When bolted together the sequence of 
cranks will be as specified in section 1, aA 

The crank pins will be accurately parallel to the main journals. 
All journals will be smoothly and accurately turned, and when 
finished will be tested and their accuracy proved. In order that 
the central holes of the crank pins may be utilised for extra lubri- 
cation, the ends of the hole in each crank pin will be closed bya brass 
plate fastened on with countersunk screws, and two radial 4in. holes 
will be drilled in each crank pin from the outside of the bore. 
The sections of each shaft will be coupled to each other by eight 
steel bolts made of ** Class A No. 1” machinery forgings. ‘I'he 
polts will be 3Sin. in diameter at the face of the couplings. All 
holes for coupling bolts will be drilled and reamed to templet. 
The bolts will be tinished to fit the holes snugly, and each fitted 
with a case-hardened wrought iron nut and a split pin. 

A worm wheel for turning the shaft will be titted over the after 
coupling, and there will be marks where approved to indicate 
the position of the propeler blades. Duplicate sections and 
coupling bolts will be furnished as per section 179. 

(19) Thrust shafts.—They will be made of ‘Class A, No. 1,” 
machinery forgings, 164in. and 16¥in. in diameter, where shown, 
about 15ft. long over all, and with 10}in. axial holes. Each shaft 
will have thirteen thrust collars 2in. wide and 26in. in diameter, 
with spaces between of 4in. There will be coupling discs forged 
on the forward and after ends 3#in. thick and 32in. in diameter. 
The bolt holes in the couplings will be drilled and reamed to 
templet, and will be spaced the same as those in the crank shaft 
couplings. 

(20) Line shafts.—There will be one section of line shafting for 
each engine, supported on two spring bearings as shown. They 
will be made ot ‘* Class A, No. 1,” machinery forgings, 164in. in 
diameter, about 29ft. long, and with 10}in. axial holes. The 
coupling dises and bolts will be the same as those of the thrust and 
crank shafts, 

(21) Stern tube shafts.—There will be one section of stern tube 
shafting for each engine, supported on two stern tube bearings, as 
shown. They will be made of ‘‘Class A, No. 1,” machinery forg- 
ings, 174in. in diameter, about 36ft. Yin. long, and with 10jin. 
axial holes reduced in the after couplings to 7in. as shown. ‘I'he 
forward coupling will consist of a cdllar 12in. long and 32in. in 
diameter secured by four keys. Back of this collar there will be 
fitted another collar of the same diameter, made in halves and 
secured to the forward collar and to the coupling disc on the line 
shaft by eight 34in. fitted bolts. The after or outboard coupling 
will consist of a sleeve 23in. in diameter and 6ft. long, bored with 
a double taper to fit the stern tube and propeller shafts, and 
secured to each by two keys and a tapered cotter, as shown. The 
body of each shaft will be covered with a composition water-tight 
casing, made in sections, shrunk, and pinned on. The thickness 
of the casing will be lin, in the bearings, in. at the joints, and 
tin, elsewhere. The change in diameter at the joints will be by an 
easy taper, At each joint there will be a lap of lin., and the joint 
itself will be sealed on the outside with soft solder. The casing 
will extend from about 2ft. 6in. of the forward end of the shaft to 
about 3ft. of the after end. 

(22) Propeller shafts. —There will be one section of propeller 
shafting for each engine, supported as shown. They will be made 
of “Class A, No. 1,” machinery forgings, 174in. in diameter, 
about 25ft. 7in. long—the exact length will be taken from the ship 
—and with 10}in. axial holes tapered down to 7in. at the forward 
end, and to 4in. in the propeller hub, as shown. The holes will 
be fitted with water-tight plugs, where necessary, to prevent 
water entering ship when shafts are disconnected or broken. 
Each shaft will be covered with a composition water-tight casing, 
like those specitied for stern tube shafts. The casing will extend 
from about 3ft. of the forward end of the shaft to lin. inside of 
the propeller hub, and will make an absolutely water-tight joint 
with the propeller hub. Each outboard coupling will be covered 
by a composition casing made in halves, as shown, the intermediate 
space being filled with melted pitch. Zincs for protecting the after 
end of the propeller shaft will be fitted as directed. 

(28) Shafts through bulkheads. —All shafts passing through water- 
tight bulkheads will be fitted with stuffing-boxes, each in two 
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parts, 

(24) Jack for coupling bolts.—A hydraulic jack of approved 
pattern will be fitted for withdrawing the bolts of the shaft coup- 
lings, 

(25) Bed-plates.—They will be made of cast steel, ‘‘ Class A, No. 2,” 
each in three sections, with flanges for bolting together, as shown. 
Each bed-plate will consist of two longitudinal girders of I section 
and six cross girders of I section, all well stiffened by ribs, as 
shown, They will be properly faced and finished for crank-shaft 
brasses and caps, and the flanges of supporting columns, The 
bed-plates will be secured "to the engine a ar by body-bound 
forged steel bolts. Forged steel washers or horseshoes will be fitted 
at each holding-down bolt, and between said horseshoes will be 
fitted strips of yellow pine or other approved material. 

(26) Engine frames.—The cylinders for each engine will be sup- 
ported by six front and six back columns, 5Zin. in diameter, with 
swellings and facings where shown. The foot of each column will 
be flanged and faced, and secured to the bed-plate by four 2}in. 
fitted bolts. The top of each column will be flanged and faced, 
and secured to the cylinder casing by four 2hin. fitted bolts, For 
each athwart-ship pair of columns there will be two symmetrically 
arranged diagonal braces, 2in. by 34in. rectangular section at the 
top and 3hin. square at the bottom. Each end will be secured to 
‘column by tongue, groove, and bolt, and the two rods will be 
secured to each other at their centres by keys, grooves, and bolt, as 
shown, At each pair of columns there will be a 2}in. horizontal 
athwart-ship tie rod with a sleeve distance piece, as shown, render- 
ing It easily removable. ‘There will be fore and aft horizontal and 
diagonal tie rods secured to the columns of each engine, as shown. 
All of the above columns and tie rods will be of “Class B” 
machinery forgings. There will be two strong backs or supporting 
bars for holding the crosshead guides at top and bottom. 
will be made of cast steel, ‘Class A, No 1,” of I section, 6in. by 5in., 
and secured to the back columns, as shown. All bolts in the fram- 
ing will be made of ‘Class A, No. 1,” machinery forgings. 

(27) Crosshead guides.—They will be of the slipper type, of cast 
m, and will be hollow for the circulation of water to keep them 
cool At top and bottom they will be bolted to the cast steel 
bes backs, as shown. ‘The backing guides, also of cast iron, will 
ve bolted to flanges provided for that purpose on the go-ahead 
guides, with tin liners between to take up wear. The guides will 

smoothly and accurately finished, and will be fitted in place to 
Proper alignment. The bearing surfaces will be grooved, as 
4pproved, and brass oil-boxes will be provided for supplying oil to 
the guides, 

(28) Crank-shaft bearings.—There will be six bearings for each 
ype .The next to the after bearing will be 29in. long, and 
a Me ner bearings will be 214in. long. Each bearing will consist of 

Shoe, a round brass, two distance pieces, and a cap. The cap 


in 





| and the rod will be kept from turning by a stop pin. 
They | 





and shoe will be made of cast steel, ‘‘Class A, No. 1,” and the 
other parts of composition. The cap and the round brass, coming 
next to the shaft, will be lined with white metal, and provided 
with ample oil channels and means for circulating water through 
them, as shown. The white metal will be fitted into dove-tailed 
recesses and hammered into place, and the only bearing of the 
journal will be on white metal surface. To prevent the round 
brass from nipping the shaft when heated, it will be shouldered 
against the distance pieces, these in turn being shouldered against 
the cap, as shown. Kach cap will have an oval hand-hole for the 
purpose of feeling the journa'. The hand-hole will have a box- 
shaped cover for holding tallow, the bottom being perforated, and 
extending to within jin. of the journal. Each cap will be secured 
by four 3in, steel collar bolts, made of ‘‘Class A, No. 1,” machinery 
forgings, fitted as shown, approved provision being made to 
prevent the nuts from backing off and the bolts from turning. 
After the engines are secured in the vessel, the bearings will be 
trued on their shafts, and any defects made good by scraping to a 
proper bearing. Tin liners will be fitted between the caps and 
distance pieces, as shown, for taking up wear. The caps and 
brasses will be tapped and fitted with eyebolts for handling. 
Duplicate parts will be furnished as per section 179. 

(29) Thrust bearings.—They will be of the horseshoe pattern. 
The pedestals will be of cast iron, the end and side walls of each 
forming a trough. The horseshoes, thirteen in number, will be 
I7in. inside diameter. They will be made of cast steel, ‘‘ Class A, 
No. 1,” and will be lined with white metal, properly channelled for 
oil, and adjustable by wrought iron nuts on 3¥in. side rods of 
‘Class A, No, 1,” machinery steel. Provision will be made for 
circulation of cooling water through each horseshoe, the entrance 
and exit connections being made at the lowest -points on opposite 
sides of the horseshoe. ‘here will be an oil cup in the top of each 
horseshoe, from which oil holes will lead to both collars. At each 
end of each thrust bearing there will be a divided stuffing-box and 
gland, of brass, to prevent the escape of oil. Drains will be fitted 
for draining off the oil, also hand-holes on each side of the trough 
for cleaning out. The oil trough will have a circulating pipe for 
cooling water, and approved provision will be made to prevent the 
oil from being drawn from the trough and thrown out by the 
centrifugal action of the collars. There will be hinged covers over 
the bearings to protect them from dirt. The pedestal will be 
bolted to a cast iron sole plate fitted with forged steel wedges at 
each end of the pedestal for adjusting the bearing fore and aft. 
A duplicate set of horseshoes for one thrust bearing will be 
furnished. 

(30) Stern-tube bearings.—There will be a bearing fitted in each 
end of each stern tube. The stern tubes will be bored in place 
concentric with the centre line of shafting for the seating of the 
bearings. Each bearing will consist of a composition bushing, 
made in halves, the joints to be in a horizontal plane except for 
a slight inclination fore and aft, such as will facilitate the with- 
drawal of the lower half of the bearing. These bushings will be 
fitted with sections of lignum vitw, put in so as to wear on end of 
grain, and smoothly and accurately bored to suit the shaft casings. 
All the lignum vitw# will be well water-soaked, and bored out to 
perfect alignment and to a loose fit on the shaft casing. Approved 
zine protecting rings will be fitted, and duplicate rings will be 
furnished as per section 179. 

(31) Propetler-bracket bearings.—The propeller brackets will be 
bored in place concentric with the centre lme of shafting for the 
seating of the bearings. The bearings will consist of neatly-fitted 
composition linings, made in halves, the joints to have a slight 
inclination fore and aft, and to be otherwise fitted as specitied for 
the bushings of stern-tube bearings. The linings will be secured 
at their forward ends to the brackets by flanges provided for the 
purpose, and they will have lignum-vite bearing surfaces, fitted 
as in the stern tube. The lignum vite will be held in place by 
flat rings. Approved zine protecting rings will be fitted, and 
duplicate rings will be furnished as per section 179. 

(32) Fair water sleeces.—They will be of composition, made in 
halves, one on each shaft, and secured to the sleeve of the pro- 
peller-bracket bearing. 

(33) Stern-tube stupfing-boves.—At the forward end of each stern 
tube there will be a composition stuffing-box, made in halves, 
divided longitudinally. It will be bolted to the flange on the 
forward end of the stern-tube bushing. The two parts will be 
bolted together along the longitudinal division by proper flanges. 
The follower will be of composition, in two parts, with a space of 
ljin. between the parts on each side. The packing space will be 
about 7in. deep, and lin. wide, and will have four longitudinal 
scores to prevent the rotation of the packing. The follower bolts 
will be of rolled manganese or ‘Tobin bronze, of sufficient length to 
support the follower when the latter is withdrawn to not less than 
lin. clear of the stuffing-box. To each stuffiing-box, abaft the 
packing, a l4in. drain-pipe will be attached, leading to the engine- 
room bilge. The drain-pipes will have suitable connections with 
valves for flushing the stern-tube bearings with water from the fire 
main. 

(34) Pistons.—The pistons will be of cast steel ‘‘ Class A, No. 1,” 
except the high-pressure pistons, which will be of cast iron. They 
will be conical in shape, and finished all over. The followers will 
be of wrought steel of approved size and section, and held in place 
by ljin. steel studs screwed into the pistons. The bodies of the 
studs will be square, passing through square holes in the followers. 
The nuts will be of wrought iron, finished and case-hardened, and 
each nut will be secured in place by a brass split pin of ample size. 
Each piston will have two packing rings of hard cast iron, lin. 
thick and l}in. wide on the bearing surface, cut obliquely and 
tongued, The play of the rings will be limited by tonguing them 
into the piston and follower, as shown. The packing rings will be 
set out by steel springs of approved pattern, all set to an equal 
and proper tension. ‘I'he springs will be of best spring steel, 
properly tempered, and they will be so secured to the piston as to 
be tirmly held in place and easily inserted or removed. Each 
piston and cylinder will be carefully gauged, to see that there is 
sufficient clearance for difference of expansion, to see that the 
rings override the counterbore as specitied in section 7, and to 
ensure the clearance between piston and cylinder ends as specified 
in section 9. When completed the pistons will be carefully 
weighed, and no excess of weight will be allowed cver that due to 
the dimensions shown on the drawings. The following duplicate 
parts will be furnished: One-half set of follower bolts and nuts 
and one-half set of springs for each piston. 

(35) Piston-rods.—The piston-rods will be made of ‘‘high-grade” 
machinery forgings. The outside diameter of all rods will be 8in., 
accurately ground and polished. The inside diameter of the low- 
pressure rods will be 5in., of the intermediate-pressure rods 32in., 
both being reduced to lin, at the crosshead ends. The inside 
diameter of the high-pressure rod will be 14in. throughout. The 
lower end of each rod will be secured to the crosshead by a 
shoulder and steel nut. The nut will be secured by a split key 
The upper 
end of each rod will be fitted to the piston, as shown, and secured 
by a composition nut with a stop pin to keep the rod from turning 
in the piston. A copper washer ,';in. thick will be placed between 
the nut and piston, and the nut will be secured by a locking ring, 
as shown, There will be ample fillets at the re-entrant angles of 
all shoulders. 

(36) Crossheads.—The crossheads will be made of forged steel 
Class A, No. 1.” The pin will be 10in. diameter and 1U4in. long 
on each side of the crosshead. The intermediate and low-pressure 
pins will have holes tapering from 6in. to 2in., as shown. The 
high-pressure pins will have a 14in. hole throughout. The slipper 
will be of forged steel ‘‘ Class A, No. 1,” shaped as shown, and 
bolted to the outboard side of the crosshead. The sliding surface 
will be faced with white metal fitted in dovetailed recesses and 
hammered in place. The sliding surface for the ahead guide will 
be 23in. by 30in., and for the backing guide it will be twice 8}in. 
by 30in. The crosshead pins will be flattened gin. on each side. 
These flats will stop short at about ljin. from the ends of the 





bearing surface to prevent the escape of the lubricating oil. ‘Two 
spare slippers will be furnished. 

(37) Connecting-rods.—The connecting-rods, with their caps and 
bolts, will be of “high grade” machinery forgings, finished all 
over. They will be Y6in. long between centres, turned to 7}in. 
in diameter at neck of crosshead end and Yin. at neck of crank 
end. The holes through the intermediate and low-pressure rods 
will be respectively 44in. and 5in. in diameter, reduced to 2in. at 
the crosshead end. The high-pressure rod will have a 14in. hole 
throughout. The crosshead end will be forked to span tue cross- 
head, and the fork will be faced off to a uniform thickness of 84in. 
The crank-pin end of each rod will be increased in thickness to 
18in., and this, together with the ends of the fork, will be faced on 
both sides and squared for the reception of the brasses. For the 
bearing at the crank end and for each bearing at the crosshead end 
there will be two brasses, two distance pieces with tin liners, one 
steel cap, and two through bolts. The bolts will be 4}in. diameter 
at the crank end and jin. at the crosshead end, and each bolt 
will have a collar nut, a set screw for locking the nut, and a set 
screw for holding the bolt in place while backing off the nut, and 
in the upper or nut end of each bolt an eyebolt hole will be tapped. 
Each cap will have two eyebolts, and eyebolt holes will be tapped 
elsewhere where necessary for convenience in handling. 

(38) Crank-pin brasses.—They will have finished holes for the 
cap bolts, and the butt brass will have a centering dowel accu- 
rately fitted to the connecting-rod end. The brasses will be lined 
in an approved manner with white metal accurately fitted to the 
crank pins, and properly channelled for distribution of oil. They 
will be faced with sufficient clearance between crank webs to 
prevent nipping when heated. Composition distance pieces and tin 
liners will be fitted between the brasses so as to be removable 
without taking out the cap bolts. The following duplicate 
parts will be furnished :—Two crown brasses, two butt brasses, and 
four cap bolts. 

(39) Crosshead brasses.—They will be accurately fitted to the 
connecting-rod ends, and will have finished holes for the cap bolts. 
They will be lined in an approved manner with white metal 
accurately fitted to the crosshead pins, and properly channelled fur 
the distribution of oil. Composition distance pieces and tin liners 
will be removable without withdrawing the bolts. The following 
duplicate parts will be furnished :—Four crown brasses, four butt 
brasses, and eight cap bolts. 


(To be continued.) 








DISTORTION IN BOILERS DUE TO OVER- 
HEATING! 
By Mr. C. E. Srromeyer, Chief Engineer of the Manchester 
Steam Users’ Association, Member of Council. 


(Concluded from page 344) 


REFERENCE has already been made to grease in boilers, but the 
subject is known to be one of so much difticulty, and even mystery, 
that it requires special attention. ‘here can be no doubt tuat the 
introduction of grease into boilers may cause furnaces to bulge or 
to groove, water tubes to bulge and burst, and stay and s:noke- 
tube ends to leak, yet when these injured parts are examined, 
grease may be said to be conspicuous by its absence, although 
present in other parts of the boiler. 

It also seems to have been noticed that grease has a more 
marked effect in clean boilers than in boilers covered with scale, 
and it is quite certain that grease is far more injurious with forced 
than with natural draught. ‘Lhere are also many experiences 
which show that collapses due to grease are very gradual, éxtend- 
ing sometimes over months, and, not unnaturally, uot only one but 
several furnaces then collapse together. Thus, in my owu experi- 
ence, all nine furnaces in three boi.ers of one steamer bulged 
during a prolonged trial trip, and had all to be renewed, while in 
a recent water-tube case two to six tubes were generally tound 
bulged at a time, renewals being necessary at the rate of 114 in 
fourteen months in tive boilers. 

The thermal conductivity of paraffin-is 0-41, and of gutta-percha 
it is 1-4, and of plaster of Fars it 1s 4-8, measured 1n pritish 
thermal units. The latter substance has the same chemical com- 
position as hard boiler scale, whereas grease is of the nature of the 
two hydrocarbons named, and may roughly be stated to be a ten 
times better non-conductor of heat than hard scale. An estimate 
has already been given of the mean temperature of a furnace 
plate covered with a scale jin. thick, which was found, including 
the steam temperature, to be about 700 deg. Fah. when there was 
a reasonably strong fire, evaporating 20 lb. of water per square 
foot of heating surface. With a heat as intense as that ina 
smith’s fire, the mean temperature would be about 3200 deg. Fah. 
But furnace scale of j,in. in thickness is not a very serious 
matter, and no practical engineer would point to it as being the 
cause of a furnace collapse. This means that the heat transmission 
through the plates of our furnaces is generally less than 20 
evaporative units per square foot per hour, vtherwise, with 
slightly thicker scale, the mean plate temperature would be above 

000 deg. Fah. 

If for the scale we substitute a grease of ten times greater non- 
conducting power, but of about one-hundredth of aa inch in thick- 
ness, then we may expect such a plate temperature not tu be ex- 
ceeded ; yet furnaces in a greasy boiler collapse when there is 
practically no grease on them. 1, at least, who have seen many 
bulged and collapsed furnaces in greasy boilers, although | have 
then found much grease on the stays, on the shells, especial'y near 
the water line and on the under side of the furnaces, have never 
yet found even a film of grease on the furnaces where bulged, nor 
even on the furnace parts above the fire-bars, and we are, there- 
fore, driven to the conclusion that grease when in a boiler under- 
goes a chemical change whereby it is made to be perhaps a thousand 
times worse conductor of heat than it was; or—and this is more 
probably correct—the action of grease when preventing the passage 
of heat is of a totally different nature to that of scale. 

One explanation offered is that a thin film of grease, if heated 
as in a boiler, rises off the plate in the form of blisters, which 
blisters are filled either with oil, vapour, or superheated steam, 
and act as did the detached scale patches referred to in Fig. 1, 
and that the skins of these blisters are then floated away. Mr. 
Austin, of Lloyd’s Register,® even goes so far as to express the 
opinion that furnace collapses are due to large bubbles even when 
no grease is present. 

Another view is that furnace collapses are due to a compound 
substance consisting of finely divided scale and iron rust and 
grease, which having accidentally acquired the same specitic gravity 
as water, floats about in the boiler and adheres to the hotter plates, 
and then falls off again when collapse has taken place. 

Others, again, maintain that some collapses at least are due to 
scum, consisting of grease and light sediment which floats on the 
surface but settles on the furnaces when the boilers are emptied 
and then refilled without cleaning. 1 have been through thousands 
of boilers, many of them unscaled, and though I have looked for 
the two substances just mentioned, I have never seen then. 

It is also maintained that collapses are due to floury deposit 
said to be oxide of magnesia, which is precipitated from sea water 
in the presence of caustic soda. 1 have not come across this 
substance in marine boilers. 

One serious objection against all these theories is the one already 
stated, that collapses due to grease are gradual, and can under 
favourable conditions be watched growing for months, and they 
therefore differ essentially from collapses due to scale or to short- 
nes3 of water, for in these two cases, when the plate has become 
so much overheated as to commence bulging, its change of shape 
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causes such an amount of additional weakness tkat complete 
collapse takes place. 

I regret to say that I cannot bring forward a satisfactory explana- 
tion of ane in greasy boilers, but seeing that the action is a 
very gradual one, it would seem as if the amount of overheating 
were not necessarily very great, otherwise the furnace would be 
too weak and could not recover itself, and for the same reason the 
force producing the deformation cannot well be a permanent nor 
widespread one, and would appear to be local and more intense 
than the steam pressure. These limitations of choice seem to point 
to bulges in greasy boilers as being due to some sort of hammering 
action connected with ebullition. 

The view that hammering goes on in boilers when worked very 
hard will probably be new to many marine engineers ; but in France, 
the home of water-tube boilers, the matter is treated as being 
common knowledge. Thus M. C, H. Bellens? mentions these blows 
as occurring in water-tube boilers. It should also be remembered 
that in the Belleville boiler this hammering is made use of to assist 
or, as some maintain, to create circulation, a non-return valve being 
fitted at the foot of each element of tubes. 

The Board of Trade Commissioners, in their summing up in the 
previously mentioned case,’ remark that it was stated in evidence 
that rumbling noises were heard in these boilers, and on making 
inquiries I learnt that not only rumblings but loud reports as of 
water in steam pipes were frequent, and that these sounds came, 
not from the steam pipes, but from the boilers. Sharp blows could 
also be distinctly felt when standing on the boilerdrums. It may, 
therefore, be taken for granted that under certain circumstances 
severe hammering does occur in a boiler, but what those circum- 
stances are is not so easy to say. 

Two explanations suggest themselves, and I can at present offer 
no other ; these are retarded ebullition and water-hammer action. 

In order to grasp at least the possibility of retarded ebullition 
one has to consider the question of ebullition generally. If one 
had never seen water boiling, and if one were asked to describe 
what one would exp.ct to occur if water of a boiling temperature 
were placed in contact witha hotter plate, one would be tempted 
to say that, at first, iunumerable smal] bubbles would form all over 
the surface, like dampness on a window pane ; that these bubbles, 
like the water drops on the glass, would increase in size, and would 
join together, and when an individual bubble had acquired a 
sufficiently large size, it would break away and rise to the surface, 
the space thus left bare being at once re-covered with minute 
habile. It is, however, well known that water does not boil like 
this ; on the contrary, when only little heat is applied to the plate, 
one may have to wait for long periods between the appearances of 
bubbles, and, when they do show, they grow so suddenly, and tear 
themselves away so quickly, that the process cannot be followed 
by eye. It will, however, be noticed that, on its upward journey, 
each bubble increases in size, especially at first. This cannot be 
due to the decreasing head of water over the bubble, for it would 
have to rise 30ft. before its diameter is increased 30 per cent. The 
increased size cannot be due to the inertia of the water ; for, 
assuming that the bubble is formed with such rapidity as toimpart 
an appreciable velocity to the mass of water above it, and that, in 
coming to rest, the water exerts a suction on the bubble, and thus 
increases its size, then, clearly, after the first increase the bubble 
would decrease again. This does not seem to be the case ; besides, 
a suction which would double the volume of the bubble would have 
to be about 7 lb. per square inch, and for however short a period 
this reduced pressure might exist, it would cause the whole body 
of the nearly boiling water to burst into steam. 

Only one further explanation suggests itself, and that is, 
retarded ebullition ; which means, that the water is superheated. 
If water be heated in a glass beaker, one will notice thread-like 
transparent swells moving about near the heating surface, which 
are due clearly to differences of temperature, density, and optical 
properties of hot and cold water. These swirls are, of course, less 
marked when the boiling point is reached, and when the whole 
mass of water is of a nearly uniform temperature ; but they re- 
appear during the period of formation of steam bubbles, and can 
be seen if, relatively, very little heat be applied. These new swirls 
are, to my mind, superheated water, whose density, or at least 
whose optical property, differs markedly from non-superheated 
water. 

Suppose the bottom of a beaker, full of hot water, to be covered 


with a layer of superheated water, and suppose that, for some 


ease. Therefore I see no alternative at present but to accept the 
provisional assumption, which has already been characterised as 
somewhat improbable, that the beaker held together as long, or 
nearly as long, as the water was still in it, but then cracked, and 
that the explosion phenomenon was due to only a few degrees 
of superheating. But as soon as we refuse to admit the possibility 
of intense, though local superheating, we are face to face with the 
difficulty that mild superheating cannot account for the powerful 
concussions heard in water-tube boilers, and then there seems to 
be no alternative theory than that of water-hammer action. 

Before, however, going into this matter, I would like to suggest 
that it is not the grease coating on the heating surfaces which 
causes retarded ebullition, or, more correctly, the very violent 
local ebullition, but that this is more probably due to some fine pre- 
cipitate produced by the interaction of the grease dissolved—not 
suspended—in the water on the iron, or on the rust of the iron of 
the heating surfaces, in such a manner as to form a precipitate 
which, similar to oxide of manganese, oxalate of lime, and others, 
causes retarded ebullition. Should this view be found to be 
correct, and should it be possible to discover the conditions for 
producing this injurious deposit, then possibly we may also find 
means to remove those conditions, and be relieved of the danger 
of the action of grease. 

Let us assume the inside of a water tube to be coated with a 
substance which retards ebullition, also that the water circulation 
is sufficiently sluggish to allow of a reasonable degree of superheat, 
say, 10 deg. Fah., and suppose that in a 4in. pipe we have a film of 
this superheated water measuring jin. in thickness, and covering 
lft. of the length of the pipe, or, say, one square foot in area. 
Then, when ebullition does take place, we have suddenly a volume 
of about 10 cubic inches of steam. Ten degrees superheat corre- 
sponds to a pressure of about 17 1b. extra pressure—the ordinary 
boiler pressure being assumed at 150 lb.—and although this pressure 
must rapidly diminish while the bubble is being formed, and will 
finally become negative, yet we see that there is here sufficient 
force to drive the columns of water in the tube in both directions. 
Their motions will not be arrested, as one would on first thoughts 
imagine, when the volume exceeds 10 cubic inches, for a local 
diminution of pressure of only 5 1b. below the general pressure of 
150 1b. would lead to the generation of a volume of steam equal to 
one-half the volume of the water which was subjected to this 
diminution. Experiments on glass-tubed models seem to support 
this view, for the volume of the bubbles sometimes formed in such 
tubes is greater than simple retarded ebullition could be made to 
explain, and there seems to be no serious objection to suppose that 
for short intervals of time steam spaces, one or more feet in length, 
are formed in water tubes of boilers. That is certainly a belief held 
by many engineers, even without examining the question from the 
above points of view. 

Assuming, then, that a fairly large volume of steam has been 
suddenly brought into existence in one of the lower tubes of a 
water-tube boiler, there will most certainly be considerable com- 
motion in the two columns of water which have just been torn 
asunder. Now, the water in the lower part of the lowest tube will 
occasionally contain an excess of comparatively cold feed-water, 
which excess will be the less the more rapid the circulation, but 
which excess will also have had the less time to be warmed up if 
the circulation is rapid. On account of this excess of relatively 
cold feed, which for argument’s sake will be assumed to amount to 
one-twentieth of the water in the water-tube boiler, a lowering of 
the temperature of the steam in the bubble amounting to 15 deg. 
Fah. would at once be effected. This steam bubble would at once 
commence to condense against the colder water column, and a 
further lowering of pressure would take place, resulting both 
in closing up of the steam space formed, and in a tear- 
ing of the upper or hotter column of water the inter- 
vening plug of water would be accelerated towards the cooler 
column under a difference of pressure of 25 lb. per square inch, 
corresponding to the above-mentioned reduction of temperature of 
15 deg. Fah. If we assume the steam bubble to be, say, 24in. long, 
and the plug of water to be 12in. long, then the latter will strike 
against the lower and cooler column with a velocity of 700ft. per 
second, and according to the method of estimating the intensity of 
the resultant blow as previously mentioned, the local pressure 
would be :— 





reason or other, this superheated water gives up its steam at a | 


particular point, perhaps because of the glass being thinner or | 


rougher there; then suddenly a fairly large bubble would be 
formed, which, while it rises, creates an upward current, and 
further bubbles are likely to appear at the same spot. Now, a 
bubble, 7;in. in diameter, which is fairly large under these condi- 
tions of boiling, could be formed by the partial evaporation of a 
volume of water the size of a shilling, and superheated to 
only 4, deg. Fah. 

Rough surfaces, as is well known, prevent, or at least reduce, 
retarded ebullition ; grease is believed to increase it, though I con- 
fess that my experiments have only partially confirmed this view ; 
on the other hand, certain chemical precipitates, especially those 
which quickly settle, are such well-known retarders of ebullition, 
that chemists are most careful, when boiling waters containing 
them, to constantly stir them. Quite recently this matter was 
brought to my notice by what might almost be called an explosion 
in the chemical laboratory of the Manchester Steam Users’ Associa- 
tion. Our chemist was boiling some water containing a precipitate 
of oxalate of lime, when suddenly the contents of the beaker were 
shot upwards to the ceiling through a height of 8ft. above the 
table, the beaker being shattered. It seems that this behaviour 
of the precipitate isa fairly certain one, and almost equally sudden 
ebullition occurs on boiling after precipitating albumen by the 
addition of permanganate of potash and caustic potash. 

The question of interest was the amount of superheat and the 
pressure exerted. Assuming that the beaker did not break until 
after the fluid had left it, then the pressure of steam, which was 
suddenly generated from the layer of supposed superheated water, 
would be equal to the depth of fluid multiplied into the ratio of 
the height of 8ft., to which it was lifted, to the height through 
which it moved while still in the beaker. This estimated pressure 
height was found to be 4ft. to 6ft., corresponding to 2 lb. or 3 Ib. 
per square inch, and to from 6 deg. to 9 deg. Fah. superheat. 
These estimates are quite independent of the volume of super- 
heated water, except that, to produce the upheaval, the layer of 
superheated water must have been deeper than ,};in., a not un- 
reasonable supposition. The same result could not have been 
obtained with a lower degree of superheat, no matter how large the 
volume of superheated water may oe been. 

One difficulty stands in the way of unreservedly accepting this 
explanation, and that is, that the sudden ebullition shattered the 
beaker. Now, it is difficult to believe that this breakage will have 
taken place after the water had left the beaker, that is, after the 
pressure had been relieved, and therefore the propulsion must 
have taken place during the very short interval of time that it took 
to break the glass bottom. This interval can be estimated with 
the help of the explanation which I recently gave as to how to 
calculate the pressure exerted in steam pipes subjected to water- 
hammer action.® The time and pressure would depend on the 
elasticity of the fluid and of the glass, and also on the respective 
velocities of sound in either material. My lowest estimate of the 
pressure exerted in this accident is 400 1b. to 600 lb. per square 
inch, and the time during which it acted must have been so short 
that only the top layer of the water in the beaker could have been 
shot up. But 400 + 15lb. per square inch corresponds to about 
240 deg. Fah. superheat, which it is quite unreasonable to expect 
to have existed, not only in this experiment, but in any conceivable 
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p= .. = 160,000. = 34,000 Ib, = 154 tons per 
square inch, 
Here— 


E = 160,000 Ib. is the elastic modulus of water at 150 Ib. pressure 

with a temperature of 358 deg. Fah. 

W = 3200ft. per second is the velocity with which sound in pres- 

sure waves travels in water when at a temperature of 
358 deg. Fah. 

It is not suggested that this pressure of 154 tons is the actual 
pressure which may frequently be exerted ina water tube in which 
retarded ebullition may have led to two columns of water meeting 
with a shock, but the assumptions on which this calculation is 
based are not so unreasonable as to suggest that 154 tons per square 
inch is an impossible pressure. These assumptions are :—10 deg. 
Fah. superheat, a sudden steam bubble expanding to one about 
24in. long, and that there is sometimes 5 per cent. of cold feed- 
water in the downtake. 

Supposing that only ,~,deg. Fah. of superheat were possible, 
even then the resulting pressure would be 14 tons per square 
inch, which would suffice to produce slight bulging, more par- 
ticularly as the tube is supposed to be exposed to an intense fire, 
and frequently denuded of water, and may be — from 
parting with its heat due to the same deposit which is supposed tc 
produce or accentuate retarded ebullition. 

In spite of these arguments, they cannot, I fear, be accepted as 
fully justified, for they leave much to be desired when applied to 
the collapsing of furnaces of greasy boilers. With such collapses 
the strongest argument in favour of the above explanation is that 
they occur gradually, and are, therefore, likely to be caused, not 
by uniform overheating and weakening of the plates, which would 
result in rapid and complete collapses, but by local excesses of 

ressure, which, according to the above views, would be severe 
nema but inaudible, or at least unnoticed, when the engines are 
working hard, the only time when the fires would be at their 
maximum intensity. 

One very serious objection to this view is that the temperature 
of the water in a marine boiler, more especially above the fire-bar 
line of the side furnace, when there are three in a boiler, is hardly 
likely to be colder than the rest of the water, so that the suction 
which has to cause the water-hammer cannot occur, or must be 
very slight, unless—and this possibility should not be lost sight 
of—there is a chance of the cold feed-water descending on to the 
furnaces, The superheated water is most probably lighter than 
the colder water, and would tend to move upwards either on the 








furnace plate or separate from it. This objection would be met if 
it can be shown that superheated water bursts into steam if 
moved, or that it tends to cling to the spot where it was formed. 
It can be urged that a furnace is a very much weaker structure 
than a water tube, more particularly as regards resisting local 
blows, and that, on account of the much greater thickness of its 
metal, very severe stresses already exist in it, due to trans- 
mission of an assumed large quantity of heat; and, lastly, the 
pressure produced when a bubble disappears by the closing in of 
surrounding water is very much grezter than when two plugs of 
water meet ina tube. In the one case the blow is, as it were, 
met at a point, the centre of a hemisphere, whereas in a tube it is 
met by a surface, so that very much smaller causes than those 
which were assumed in the case of the water tube, either as 
regards superheat, volume, or cooling, may produce local pressures 
which are as intense, if not intenser, than those just dealt with. 
This means that numerous very minute but exceedingly intense 
blows may constantly be striking the furnace side of boilers fed 
with greasy water. A soap bubble bursts practically without 





noise, yet one can hear water proce therefore this noise m 
have its seat in the water, or possibly on the heating pth sin 
and, further, when water commences to boil, and when, therefor’ 
the bubbles formed re-condense at once on reaching a somewhe, 
cooler layer of water, we either hear the well-known singing noj . 
indicating that certainly a few hundred bubbles are formed a 
collapse every second, or else we hear sharper knocks indicatin 
the formation and annihilation of fewer but larger bubbles, "6 

It will be seen that, although the bulging of tubes and furnace 
plates in greasy boilers may possibly be explained as being due rs 
innumerable blows of considerable intensity, it cannot be said 
that this view is free from serious objection, and I would not only 
welcome any other suggestion, but am sure that the Institution 
could desire nothing better than that experiments dealing vith 
this subject might be made. Years ago marine engineers had 
gained a point when it was discovered that grease in boilers was 
one cause of collapses ; but seeing that grease still tinds its wa 
into boilers, and seems to disappear from those plates which it 2 
believed to have injured, we ought, I think, not to be satisfied 
with a vague statement, but should search after the true nature 
of the action of grease, 








THE IRON, COAL, AND GENERAL TRADgEg 
OF BIRMINGHAM, WOLVERHAMPTON, anp 


OTHER DISTRICTS. 

(From our own Correspondent.) 
THE quarterly meeting which was held on 'Change to-day - 
Thursday—in Birmingham, was tolerably well attended, and there 
seemed to be rather more disposition than has for some time been 
the case on the part of buyers to give out orders. 

The opinion was generally voiced that a fairly steady condition 
of things may be looked for during the next three months, 

Steel was quoted as follows :—Bessemer billets, £5 to £5 2s, 6¢,: 
best Siemens, ditto, £5 5s. to £5 7s. 6d.; bars, £6 10s. to 47: 
plates, £6 15s. to £7 5s.; girders, £6 to £6 5s.; and angles, £5 15s; 
to £6 5s. 

Local steel producers made no secret of the satisfaction they felt 
at the prospect of being relieved from American competition for 
probably a considerable time ahead. For this is how they interpret 
the news that the American Steel Trust is so hard pressed for 
deliveries that it has been compelled to contract for no Jess q 
quantity than 300,000 tons of pig iron from outside sources, at the 
relatively high price of 164 dols.—say, £3 5s.—per ton, for delivery 
at the company’s furnaces, over a period extending from October 
to March next. This is believed to be the biggest pig iron 
contract, and for the longest period ahead, ever placed in the 
United States. The significance of the step is further emphasised 
by the fact that the Trust itself makes 60 per cent. of all the pig 
iron produced in the United States, and it is remarkable, therefore, 
that it has occasion to go into the open market in search of raw 
material. The exigency must certainly be great that leads the 
company to contract for supplies of pig iron on so large a scale in 
a rising market, and for such remote delivery ; and the fact should, 
it is thought, postpone serious American competition for, at all 
events, another twelve months, 

With regard to manufactured iron, a good deal of business was 
done this afternoon, and the improvement in unmarked bars, 
which has been to the extent of several shillings during the quarter, 
appears to be maintained. 

Manufactured iron quotations this afternoon were as follows :— 
Marked bars, £8 10s.; Earl Dudley's brand, £9 2s. 6d.; second 
grade, £7 10s.; common unmarked bars, £6 7s. 6d. to £6 10s; 
North Staffordshire bars, £6 10s. to £6 15s.; angles, £6 15s. to 
£7 ; sheets, singles, £7 17s. 6d. to £8; doubles, £8 to £8 2s. 6d.; 
trebles, £8 12s, 6d. to £8 15s.; galvanised corrugated sheets, f.o.b, 
Liverpool, £11 12s. 6d. to £11 1ds.; hoop iron, £7 5s. to £7 10s,; 
nail-rod and rivet iron, £7 5s. to £7 10s.; gas strip, £6 15s. 

Members of the Galvanised Iron Trade Association were able 
to-day to report an encouraging state of the foreign demand, the 
quantity of galvanised sheets shipped so far this year having 
reached 76,000 tons, valued at £936,000, this being an improve- 
ment upon a year ago of 17,000 tons and £139,000. ‘Trade with 
South Africa has been especially good, having been quadrupled 
during the year, the improvement for the first three months having 
been from 4000 tons last year te 16,000 tons this year. The 
Australian trade is also considerably better thana year ago. Much 
interest was taken on 'Change in the announcement that arrange- 
ments had been completed for the amalgamation, under the title 
of Baldwins, Limited, of five important firms connected with the 
production of coal, sheet iron, and steel—viz., E. P. and W. Bald- 
win, Limited, Wright and Butler and Co., Limited, the Bryn 
Navigation Colliery, Alfred Baldwin and Co., Limited, and the 
Blackwell Galvanised Iron Company. It is understood that the 

vapers for the registration of the new company were lodged in 

ndon on the 8th inst , and that the signatories were as under, 
viz.: Alfred Baldwin, M.P., 25,000 shares ; Colonel J. Roper Wright, 
20,000 ; Isaac Butler, 25,000 ; Roger Beek, 20,000; Stanley Bald- 
win, 5000; Samuel L. Dore, 5000 ; and H. A. Saunders, 100, It is 
proposed to issue to the public only 44 per cent. debentures and 
54 per cent. preference shares, at. 

In the pig iron trade considerable firmness is manifesting itself, 
owing to the smallness of the output and the continued high 
prices of coke and of other raw materials, Relatively to other 
departments of the market, the pig iron trade at the present time 
enjoys an exceptionally favourable position. Some of the agents 
of Midland descriptions reported things better than for some time 
past, and Lincolns were being quoted up to 54s. 1d. for No.4 
forge, with other sorts in proportion. Other quotations this 
afternoon were as follows:—Staffordshire cinder forge, 48s, to 
48s. 6d.; part mine, 53s. to 55s.; all mine, 57s. 6d. to 60s. for 
ordinary, and 77s. 6d. to 80s. for best ; cold blast, 95s. to 100s.; 
Northamptons, 52s. to 53s.; Derbyshires, 52s. 6d. to 54s, It 
is understood that America will have to come to England for part 
of the enormous quantity of 300,000 tons of pig iron mentioned 
above, and Midland producers are hoping to get a share of this 
transatlantic business. In this connection it is significant that 
British shipments of pig iron to America for the first three months 
of each year have advanced in value from £35,000 in 1901 to 
£104,000 in 1902, and in quantity from about 5000 to over 24,000, 
In other words, the trade has more than quadrupled. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents, 


Muauchester.—Business continues to move on but slowly, consumers 
apparently being not at all anxious about covering more than their 
current requir ts, and as co =) purchased fairly well a 
month or so back, these are not very large. The position, however, 
remains strong so far as prices are concerned. Last week I referred 
to the probable hardening effect on this market of the exceptional 
activity just now prevailing in the United States, and during the 

st week there have been some considerable American inquiries 
a pig iron at prices very close upon those at which English makers 
would be prepared to ship to the United States. On the market 
here there is a growing conviction that any materially lower Laer 
are not at present probable. On the other hand, an considerable 
upward move is not regarded as likely. ‘The result 1s that users 0 
iron show no anxiety to purchase at all largely forward, and for 
the most part seem rather disposed to wait the turn of events, 
and in the meantime go on covering from hand tomouth at current 
rates, 

The Manchester Iron ’Change meeting on Tuesday brought 
together an average attendance, but there was again not more than 
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THE ENGINEER 





Se ON 
being given out; these could not be placed with 
orders vr onder thetr full quoted rates, and although here and 
akers erchants were still prepared to undersell, they would not 
i? the same extent as a short time back. Quotations for 
dom prands remain about 57s. 6d., less 25, Lancashire ; 51s, 6d. 
foundry rnshire ; and 55s, 94. to 563, 6d. Derbyshire, delivered 
net alae, Forge qualities are still about 52s. 6d., less 24, 
poor and 51s. 2d. net Lincolnshire, delivered Warrington. 
le fuctuations in warrants during the past week have had no 
bad upon prices for Middlesbrough and Scotch iron in this 
et, these remaining practically much the same as last week. 
i nary foundry Middlesbrough remains at 55s. 4d., with makers 
0 ting ‘about 55s. 10d. for special brands, net, by rail Manchester. 
inton delivered Manchester docks, can still be bought about 
a ; 57s, 6d., with Glengarnock quoted 61s. net, but being to a 
5/8. 10 91m. replaced by other brands, such as Gartsherrie and 
lai e extent replace y , , SUCD as a! 1e anc 
No, 1 Eglinton, which can be bought on more favourable terms. 
"Finished iron makers, although not sold at all heavily forward, 
ntinue generally well sup lied with orders to keep them fully 
woing for the present, and they remain firm at recent quotations. 
felivered Manchester district, Lancashire bars are not quoted 
under £6 10s. and North Staffordshire £6 10s. to £6 15s., with 
sheets £8 2s. 6d. to £8 5s., and hoops £7 2s. 6d. random to 
$7 7s, 6d. special cut lengths delivered here, and 2s. 6d. less for 

i t. 

a steel trade a strong position is still maintained generall y> 
and in some sections of finished material makers are heavily book 
for some time to come. Hematites are firm at 68s. to 69s, net for 
No, 3 foundry, delivered here, and local-made billets £4 17s. 6d. 
net Warrington, and £4 18s. 9d. Manchester. Quotations for bars 
remain at about @ minimum of £6 10s. to £6 12s, 6d.; with common 
plates £6 2s. 6d., and the Association rates for boiler plates £7 10s., 
Jess 24, delivered Manchester district. Merchants, however, 
report they are able to pare orders for boiler plates in some 
quarters at considerably below the Association basis. 

Generally throughout the engineering trades the situation 
remains practically unchanged. Complaints continue prevalent in 
some quarters as to a slackening down in the amount of new work 
offering, but for the most part establishments are being kept fairly 
well engaged, and there is no appreciable increase in the number of 
unemployed workmen. That there is, however, a lessened weight 
of new orders coming forward, although activity is being well main- 
tained in some important branches, may be gathered from the 
unsatisfactory position of founders who supply engineers’ castings, 
many of whom are just now but very indifferently employed. 

A matter which is just now causing some anxiety amongst local 
engineering employers is the possibility of a considerable number 
of their apprentices being drawn away to the extensive new works 
at Trafford Park that have been built by the British Westinghouse 
Company, Limited, which, it is stated, is offering special induce- 
ments to secure young men who have undergone a partial training 
to pass through the various departments of the works. 

G. Birch and Co., Islington Tool Works, Salford, are introducing 
anew patent apparatus in connection.with wire mattress-weaving 
machines, which enables two wires to be woven simultaneously. 
In this arrangement a special device is adopted to give to the wires 
the tension requisite to hold them together during weaving, and it 
can be readily adapted to any power machine, without necessitat- 
ing any increased skill in the operator. 

Now that a note of warning has again been sounded with 
regard to the water supply of Manchester, it will perhaps be 
interesting to recall what was very generally talked of when the 
water famine was felt so severely last year. At the time it was 
repeatedly pointed out that abundant water supplies were avail- 
able in the strata of the Manchester district, and it was strongly 
urged that these should be utilised. In confirmation of the 
opinions then expressed, I may mention an instance where these 
underground supplies have been made available with the most 
satisfactory results. A local firm, who had been paying for years 
to the Corporation £120 per annum for their water, decided to 
test the supplies in the strata immediately below their works. 
A boring was put down by Thomas Matthews, hydraulic 
engineer, Salford, and at a cost of £90 for boring, tubes, and 
pump, an adequate supply of water was secured, amply suffi- 
cient to replace what had been previously obtained from the 
Corporation. 

In the coal trade a fairly steady tone is still being generally 
maintained, collieries in many cases having scarcely yet got 

quite straight again with their orders after the recent protracted 
holiday stoppages. For house-fire descriptions a tolerably good 
inquiry is kept up, which is faking away all that pits are raising, 
and prices are firm at the list basis rates. Common round coals 
are becoming rather more plentiful on the market ; prices remain 
without actually quoted change, but the tendency is rather in a 
weakening direction, For steam and forge purposes inquiry is not 
more than moderate, owing to lessening activity in some branches 
of the iron and engineering trades,-but it is only in very excep- 
tional cases that under 8s. 6d. to 9s. is being quoted at the pit for 
good ordinary qualities. 

Negotiations are now commencing in connection with the large 
locomotive fuel contracts for the ensuing twelve months, In- 
quiries have already been sent out to several of the Lancashire 
collieries, and the matter was under consideration at a meeting of 
Lancashire coalowners held in Liverpool on Monday. Pending, 
however, the usual inquiries being sent out to other Lancashire 
collieries, it was not considered pe Paced to come to any definite 
resolution, and the meeting was adjourned for a fortnight. One 
or two large gas coal contracts are also coming on the market 
shortly, and these will also afford a further test as to how prices 
are likely to rule, Although no decision of any definite character 
has yet been arrived at by the Lancashire coalowners, it is generally 
understood there will have to be some reduction upon last year’s 
rates in connection with the locomotive fuel and gas coal contracts ; 
but so far as can be gathered from 6d. to 1s. per ton would seem 
— the maximum concession that is likely to be enter- 

ained, 

The position with regard to the engine fuel trade remains very 
much the same as reported for some time past. The best qualities 
of slack still met with a ready sale, many of the Lancashire 
collieries being short of supplies to meet the requirements of their 
regular customers, and prices are firm at recent quotations, averag- 
ing 6s. 6d. medium and 7s, best descriptions, at the pit. The 
comnion sorts of slack remain more or less a drug, owing to the 
large surplus supplies which other districts are pushing on_ the 
market, and for these prices are irregular, ranging from about 
= 6d. to 3s. 6d. as the quoted prices for slack at the pit, in the 
erbyshire district, to 4s, 6d. and 5s, for common Lancashire slack 
at the pit mouth, 

Shipping business continues quiet, and this no doubt is tending 
to throw a good deal of common round coal on the inland market, 
owing to the low prices which have just now to be taken where 
collieries are at all anxious to secure cargoes to take away surplus 
heh The ae quoted rates, however, remain about 10s. to 

» Gd. for good ordinary steam coal, delivered Mersey ports. 

Fe In the coke trade a good demand continues to be reported both 
for foundry and furnace qualities, with prices steady at recent 
Fertations, averaging 22s, to 24s. best Lancashire foundry ; 
= 6d. to 14s. best washed furnace cokes 3 about 13s. 6d. York- 

Ire washed furnace cokes ; and 11s. 6d. to 12s. common Yorkshire 
furnace cokes at the ovens, 

z During the past week reports have been current of a projected 

— of Lancashire collieries, but from inquiries I have 
ma le it would not appear that any of the important collieries are 
ae in this movement. @ supposition is that it may 
pare refer to a group of pits practically owned by one concern, 
ities ta total output of which is, however, not a very important 
item in the production of the district. 

Pb are also rumours of notices being sent out for a reduction 
niners’ wages in the Lancashire district. These, however, are 





of much the same unreliable character, as no definite movement of 
this kind could be taken by the Lancashire coalowners without 
first bringing the matter before the Board of Conciliation, a special 
meeting of which would have to be called for the purpose. Any 
—— reduction would then have to be referred to the Miners’ 

eration, and their decision reported to the Board ; and, in the 
event of no agreement being possible, the question would have to 
go before the arbitrator for settlement. 

Barrow.—The position of the hematite pig iron trade is un- 
changed. The market is, however, dull, but the business doing is 
quite as great as the output of the furnaces justifies. Another 
furnace has been blown in during the week, making 36 in blast, 
compared with 34 in the corresponding week of last year. Prices 
are very steady ; indeed, the nominal value of mixed Bessemer 
numbers is still at 60s. per ton net f.o.b., while warrant iron, in 
which very little business has been done lately, is at 59s. 9d. net 
cash sellers, buyers 14d. less. Stocks have been reduced during 
the week by only 10 tons, and they now represent 18,025 tons, or 
an increase since the beginning of the year of 3079 tons. 

Iron ore is in fairly good demand, and prices are steady at 12s. 
per ton for L pee average sorts net at mines. Best sorts are at 16s, 
per ton, and ordinary low grades at 9s. Spanish ores are firm at 
15s. per ton net at West Coast ports. 

Steel makers are busy, and all branches are full of work. 
Indeed, the demand is very considerable for all classes of metal, 
and the plate mills are now as busy as the rail mills. Tram 
sections are in good inquiry, and billets, hoops, tin bars, slabs, and 
general steel merchandise is in good demand. There is promise 
of a good run of business throughout the year, but prices are ver 
low, and makers cannot get any advance consequent on the brisk 
German competition experienced. 

During last week the iron ship from West Coast ports only 
reached 4747 tons, and steel 7991 tons. This compares with 6535 
tons of iron and 8735 tons of steel, a decline in iron of 1788 tons, 
and in steel a decrease of 744 tons. The total shipments of iron 
this year represents 107,155 tons, and steel 127,419 tons, as com- 
pared with 95,495 tons of iron and 123,050 tons of steel, an 
increase on the year in iron of 11,660 tons, and in steel an increase 
of 4369 tons. 

Coal and coke quiet at low prices, and cheaper prices still are 
expected. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE pits in the South Yorkshire district are again working 
fairly well, though not to their full capacity, the men in several 
instances having one or two “play” days per week. The colder 
weather, though it cannot be said to have affected the demand for 
house coal, has no doubt deferred any reduction in price, and 
business continues to be done on about the same basis, the best 
kinds meeting with a satisfactory sale, though inferior qualities 
are rather dull. Best Silkstones are quoted 14s. to 15s. per ton ; 
Barnsley house, from 12s, 6d. to 13s. 6d.; nuts and secondary 
qualities, 9s, 6d. to 11s. per ton. The call for steam coal is main- 
tained, on the whole. ere is an average demand for supplies 
for shipment, and this has enabled coalowners to clear accumulated 
stocks, and a good market is now available for almost all that can 
be brought to bank. Prices generally remain unchanged, 8s. 9d. 
to 9s. being the price under contract, 6d. per ton more being 
obtained in the open market. Coke shows a weakening tendency, 
and there is less doing in manufacturing fuel. 

The Hull Incorporated Chamber of Commerce and Shipping 
have now issued their report for March, showing the quantity of 
coal taken to that port and exported during the month. The 
total weight sent to Hull was 245,872 tons, against 211,488 tons in 
Marvh of 1901. For the first three months of this year the total 
was 700,496, against 611,328 for the first quarter of last year. The 
amount despatched to foreign countries last month was 73,088 tons, 
against 61,816 tons in March, 1901, and for the first quarter of 
1902 the total was 218,362 tons, against 191,428 tons for the corres- 
ponding period of 1901. Increasing markets last month, as com- 
pared with March of 1901, were:—Austria, 1789 tons, against 
859 tons ; Denmark, 7406 tons against 1638 tons; France, 4050 tons 
against 2422 tons ; Holland, 6765 tons against 4540 tons ; Norway, 
2768 tons against 1866 tons ; Sweden, 15,187 tons against 10,907 
tons; and Turkey, 3309 tons against 1502 tons. Markets with 
which no trade was done during March of 1901 show the following 
totals last month :—California, 1000 tons ; United States ; 547 tons ; 
Egypt, 497 tons; Malta, 1678 tons ; Roumania, 3050 tons ; South 
Russia, 404 tons. Decreases were shown by South America, 
6500 tons against 10,101 tons; Belgium, 2257 tons against 
5918 tons ; Germany, 9293 tons against 15,115 tons; and Italy, 
749 tons against 1381 tons. In the tonnage forwarded to Hull 
from the collieries Denaby and Cadeby Main keep their place at 
the head of the list with 36,648 tons against 22,168 tons. 

The iron and steel trades continue in an unsatisfactory state. 
They were dull when the holidays began ; they have not improved 
since. The orders given out by the British Admiralty for new war 
craft will, of course, stimulate business somewhat, but other 
circumstances do not point to very early improvement in the 
heavy industries. Everything depends upon the speedy termina- 
tion of the war, when a change for the better will at once be 
apparent all round. In iron prices rule pretty much as follows :— 
West Coast hematites, 67s. 6d. to 68s. 6d. per ton; East Coast 
ditto, 63s. to 64s.; Lincolnshire No. 3 foundry, 48s. 6d. to 49s.; 
forge ditto, 48s. 6d.; Derbyshire No. 3 foundry, 52s. to 53s.; forge 
ditto, 48s. to 48s, 6d. per ton ; bars, £6 15s, to £7 per ton ; sheets, 
£8 12s. 6d. to £8 17s. ba. 

Several of the steel manufacturers are slightiy better off than 
they were, but business on the whole continues anything but 
satisfactory, and much more work could be turned out than there 
is any prospect at present of obtaining. The holidays came at a 
proper time for employers, who had no difficulty in — 
the men all the ‘ mo ” they required, and, indeed, could easily 
have given them a good deal more than they did require. 

In railway material considerable inquiries have been made 
during the last few weeks, but they do not appear to have been 
followed by anything like satisfactory orders. The principal 
demand at present comes from the Colonies, and from India and 
the Far Eastern markets. It is impossible, however, for the home 
companies to continue holding off much longer, and the greater the 
delay in placing work the more severe the pressure when it comes. 

With regard to the orders given out by the British Admiralty, 
it is stated in the London and leading provincial papers that 
‘* Sheffield firms might almost have undertaken the whole of the 
programme,” that is, in respect of the production of the armour. 
As a matter of fact, any one of the Sheffield firms could have 
turned out the whole of the plates, 13,000 tons, required for the 
battleships and cruisers now given out in fifteen months. 

Mr, Sydney Jessop Robinson, managing director of William 
Jessop and Sons, Limited, Brightside Works, Sheffield, has returned 
from the United States, where he has been superintending the 
commencement of the company’s new steel works. He has stated 
that the works will start with a capacity of 5000 tons, and would 
eventually, it was hoped, cover forty acres. The branch of busi- 
ness in which they were starting was sheet steel. The operations 
will be conducted by natural gas instead of coal. The gas, of 
which there is an abundant supply, will cost them no more than 
4s. a ton, which, as Sheffield people know, contrasts most favour- 
ably with the price of coal. He had no doubt of the success of the 
enterprise. e Americans would always come to Jessop’s for steel 
if they could procure it on equal terms. 

The death is announced of Mr. Henry Rossel], son of Mr. Henry 
Rossell, of Messrs. H. Rossell and Co., steel manufacturers, 
Furnival Works, Sheffield. Mr. Rossell, who was born in 1843, 
was a member of his father’s firm, and for many years repre- 
sented it in Sheffield and on the Continent. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuIs month is turning out a remarkably good time for the 
ironmasters of this district, far better than they had any reason 
to expect. There is quite a rush of exports, so much so that it 
has been difficult to satisfy it, and if shipments continue for the 
rest of the month on the same scale as has been reported during 
the first third, they will be the best on record. The current make 
has this week been short of requirements, and producers have not 
been able to fall back upon their stocks to any large extent, for 
very few had any iron in stock. Owing to this there have been 
very heavy withdrawals from the stock in the public stores, an 
average of 530 tons per day having been taken out, so that on the 
9th inst. the quantity held in Connal’s was 140,498 tons, a decrease 
of 4273 tons. And shipments of pig iron from the Cleveland 
district have averaged ps oer 5000 tons per working day this month, 
this comparing with 3000 tons per day Jast month, which was con- 
sidered a satisfactory period. Up to 9th inst. 39,268 tons were 
shipped, as com oak with 22,275 tons last month, and 31,131 tons 
in April, 1901. The figures for this month, bothas regards shipments 
and stocks, are remarkable, and the market is considerably 
strengthened thereby. 

The excellence of the shipments was unexpected, as so little 
is being done with the Continent, much below what has been 
reported in April in the past five or six years, more icularly to 
Germany. Several of our merchants have been cn business tours 
to Germany, but have not succeeded in doing any important busi- 
ness, because the German consumers can get most of what they 
need at home, and on more advantageous terms than the Cleveland 
makers and merchants can offer. But though business with 
Germany is likely to be quiet this spring, traders speak more hope- 
fully about the prospects for the second half of the year. More 
inquiries for Cleveland iron are being received from the United 
States, and it is not unlikely that some of these will result in 
business, as only a few pence per ton separate the prices of makers 
and those offered by the consumers. 

The prices of Cleveland iron have been very steady all the week, 
No. 3 having stood at 47s. 3d. per ton for early f.o.b. delivery. 
Not less has been taken by the makers, and only in a few cases 
have second hands sold below the above-named figure, and that in 
the early part of the week. With increasing shipments and 
falling stocks, sellers naturally look for a higher range of prices, 
and are not keen about committing themselves ahead. No, 1 has 
been firm at 48s. 9d.; No. 4 foundry at 46s. 9d.; and grey forge at 
46s. 3d. The last-named quality is not so scarce as it was before 
the holidays. 

Some sales of mixed numbers of East Coast hematite pig iron 
have been made this week at 56s. 3d. per ton, but 56s. 6d. per ton 
has been and is the general quotation, with 54s. 6d. for No. 4 forge. 
Considerable quantities of East Coast hematite pig iron have lately 
been sent to Scotland. Rubio ore is quoted at 16s. per ton, 
delivered at wharf in this district. 

It has been officially ascertained that the average price realised 
for the Cleveland No. 3 pig iron delivered by the makers during 
the first quarter of the current year was 44s. 0-13d. per ton, this 
being 10-44d. per ton less than in the previous quarter, and 
25s. 6d. less than the recent maximum which was reported for the 
third quarter of 1900. The average quoted rate for the quarter 
was considerably in excess of the realised price which is usual 
when an upward movement has set in. The average quoted rate 
for the quarter was 45s. 8d. per ton ; in January it was 43s. 10d.; 
in February, 46s. 3d.; and in March, 46s. 1ld. Makers have 
evidently sold rather heavily at the January prices, and have not 
yet benefited much by the higher rates which ruled in February 
and March. The lowest quotation of the quarter was only 43s. 6d., 
so that the average realised figure for the quarter is little above 
the lowest. Wages at the blast furnaces in the North of England 
are regulated by a sliding scale based upon the realised prices of 

ig iron, and this ascertainment has brought the wages down 

} per cent. for the current quarter. Railway rates for the 
carriage of ironmaking materials on the North- rm Railway 
fluctuate with the average realised price of No. 3 Cleveland pig 
iron, but they will not be altered for the current quarter, as the 
price is just a decimal of a penny above what would have given 
1 per cent. 

The statistics of the Middlesbrough Chamber of Commerce for the 
past quarter of the year afford evidence that trade has improved ; it 
certainly was not as bad asin thefirst quarter of 1901. Thus the ship- 
ments during the first quarter of this year have reached 204,360 tons, 
and are 4 per cent. better than in the corresponding period of last 
year; the shipments of manufactured iron and steel—102,612 
tons—showed an improvement of 15 per cent.; the output of pig 
iron was estimated at 490,000 tons, increase 6 per cent.; the 
imports of ore—231,227 tons—were 13 per cent. better than last 
year ; salt exports—31,095 tons—were 10 per cent. better. At 
the close of March fifty-three furnaces were at work, against fifty- 
one at the corresponding date last year. 

Though there has not for some years been a sliding scale for 
regulating the wages of the men in the Cleveland ironstone mines, 
yet practically they have been governed by the ascertained 
realised price of No. 3 Cleveland pig iron, in the same way as 
those of the blast furnacemen. A further reduction in the realised 

rice of No. 3 having been reported, the Cleveland mineowners 
love claimed 1} per cent. reduction from the miners, and the 
officials of the men’s organisation are now consulting their con- 
stituents with regard to the acceptance of the reduction. The 
employers acknowledge that a better price is now being quoted for 
No. 3; this will have its influence on the ascertainment at the end 
of June. The Miners’ Association are agitating for an eight hours’ 
day for the boiler firemen employed at the mines. 

The situation in the manufactured iron and steel trades shows 
satisfactory improvement in some branches, and in no branch is 
any worse ; indeed, there is a better feeling all round, and prices 
are well maintained. Steel ship plates are at £5 15s.; iron ship 
plates, £6 2s. 6d.; steel boiler plates, £7 12s. 6d.; steel ship angles, 
£5 12s. 6d.; iron ship angles, £5 17s. 6d.; and common iron bars, 
£6, all less 24 per cent. Heavy steel rails are at £5 10s. net. 
Chain and pipe founders are doing fairly well, and keep up their 

rices. 

What is practically an official announcement has been made as 
to the removal of the steel works of the Weardale Steel, Coal, and 
Coke Company, Limited, from Tudhoe to Cargo Fleet, near 
Middlesbrough. It bears out the reports that have been in cir- 
culation for the last four or five months, in fact ever since the 
Tudhoe Steel Works were closed in November. Of late years, 
owing to the inland position of Tudhoe, its has been very difficult 
to compete with more favourably situated works nearer the coast, 
and thus the important step of moving the works has been decided 
upon. The new site was acquired in the early part of 1900 from 
the Cargo Fleet Iron Company, whose blast furnaces and ironstone 
mines it also bought. The new site is close to the river and rail- 
way, and is within easy distance of the shipyards, so that it is an 
admirable one for ophneshing establishment. The Weardale 
Company will without delay erect a steel-melting shop with two 
160-ton tilting furnaces for working the Talbot continuous steel pro- 
cess, and will remove the cogging and large plate mills from 
Tudhoe. The cost of removing the plant, erecting new plant—to 
include an electric power installation—will probably reach £250,000, 
which sum the company has in the reserve fund, so that it will 
not need to call up more capital or to borrow any money. 

Pickerings, Limited, Stockton, have found it necessary to 
enlarge their works, and plans have been passed by the urban 
district council for a new foundry, smithy, and fitting shops. The 
firm manufactures electric lifts. 

Swan and Hunter, Limited, shipbuilders, Wallsend-on-Tyne, 
are about to alter the western portion of their yard, so as to 
admit of their constructing and launching vessels up to 900ft. 
long. Berths measuring t. by 95ft. wide will be laid down. 





Up to the present the firm have not been able to deal with vessels 
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over 650ft. long. Two of the new berths will be covered in, like 
those in the eastern section of the yard. Heretofore the firm 
have devoted the western section to the construction of floating 
dry docks, and they have now three of these “‘craft” building, with 
one—the new Bermuda Dock—in the water. Accommodation for 
= class of work will be found between the two sections of the 
yard. 

For several weeks negotiations have been in progress with respect 
to a proposal of the shipbuilding employers of the North-east Coast 
to reduce the wages of the boilermakers and shipbuilders 5 per 
cent. both on piece and time work, and the masters have now given 
formal notice that the reduction shall take effect on the first full 
pay commencing on or about the 16th inst. The men are asked by 
their executive to vote on the question of accepting this reduction 
or otherwise. The men contend that the decline in trade is not 
sufficient to warrant the reduction, and consider the employers 
hasty in seeking a reduction. 

The coal trade is improving, a good many export orders having 
been secured for steam and gas coal, and the prospects of full work 
for the pit this and next month are very satisfactory. Best steam 
coals are realising lls. to lls. 3d. per ton ; seconds, 10s. 3d.; and 
smalls, which are rather scarce, 5s. 6d. to 5s. 9d.; while gas coals 
are 9s. 3d. to 9s. 6d., all f.o.b. Deliveries of steam coal to Baltic 
ports are good for the season. Wages of Northumberland miners 
are to be reduced 24 per cent. from the pays commencing 7th and 
14th inst. The employers asked for 3} per cent. and the men 
offered 1} per cent., and the president of the Conciliation Board, 
Judge Greenwell, decided upon 24 per cent. Coke is somewhat 
easier, and there is less pressure for supplies than was the case 
prior to the holidays. Foundry coke can be bought at 17s. f.o.b., 
and medium furnace coke, 15s. per ton delivered on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been quiet this week, the demand being 
comparatively poor. Consumers have been taking very little iron, 
and speculative business has been reduced toa minimum. At the 
same time prices have kept fairly steady, and the expectation 
appears to be that fair business may be done in the near future. 

Scotch warrants have sold at 53s. 6}d. cash, and 53s, 44d. to 
53s. 7d. one month. Business has been done in Cleveland iron 
from 46s. 11d. to 47s. 2d. cash, at 47s. 24d. for delivery in fourteen 
days, and 47s. 4d. for one month. Very little is doing in Cumber- 
land hematite warrants. One or two lots have changed hands at 
59s. 7d. cash. 

The prices of Scotch makers’ pig iron have been fairly steady. 
Quarter No. 1 is selling ex store, 55s.; No. 3; 53s.; Carnbroe, at 
Glasgow, No. 1, 56s. 6d.; No. 3, 53s. 6d.; Clyde, No. 1, 65s. 9d ; 
No. 3, 55s. 9d.; Calder, No. 1, 66s.; No. 3, 56s.; Gartsherrie, 


No. 1, 66s. 3d.; No 3, 56s. 3d.; Summerlee, No. 1, 70s.; No. 3, 
57s. 6d.; Langloan, No. 1, 70s.; No. 3, 59s; Coltness, No. 1, 


. 6d; No. 3, 58s.; Glengarnock at Ardrossan, No. 1, 66s. 6d.; 
. 3, 54s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 56s. 3d.; 


No. 3, 53s. 3d ; Dalmellington at Ayr, No. 1, 56s. 9d.; No. 3, 
53s. 9d.; Shotts at Leith, No. 1, 70s.; No. 3, 58s.; Carron at 


Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

There are 83 furnaces in blast in Scotland, compared with 
60 at this time last year. Of the total, 45 are making hematite, 
35 ordinary, and 3 basic iron. 

The shipping demand for Scotch pig iron is fair, taking into 
account the quantities that have recently been despatched. 
The past week’s shipments amounted to 7816 tons, against 6238 
in the corresponding week of last year. The arrival of Middles- 
brough pigs at Grangemouth were heavy, amounting to 11,731 
tons, and showing the increase of 1254 over those of the corre- 
sponding week of last year. 

There is very little change in the stocks, the quantity of pig iron 
in Connal and Co.’s Glasgow stores shows only the small fin de 
for the week of 62 tons. 

The finished iron and steel trades are quiet. New orders are in 
many cases somewhat difficult to obtain. As far as the steel 
trade is concerned, makers are looking forward to good orders from 
the shipbuilders in connection chiefly with Government work. 
The orders placed lately for vessels for the Navy form the chief 
dependence of the trade for the future. Business in the shipping 
trade has been so poor of late, that there has not been much 
inducement for owners of merchant vessels to place new tonnage, 
and the amount of this kind of work in hand is gradually decreas- 
ing. No doubt, however, there will by-and-bye be an improvement 
in this respect. 

The coal trade has been fairly active in the course of the week, 
although the volume of business does not seem to be quite so good 
as in the preceding week. The shipments from the Scottish ports, 
which were very good last week, show a falling off this week to the 
extent of 13,000 tons. The inland demand, both for household and 
manufacturing purposes, is well maintained, and prices are 
steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE serious ‘‘ drop” in wages, and poor outlook, do not appear 
to have alarmed the colliers, for they took a great share of holidays 
last week, and the output has been so affected that some qualities 
in particular have stiffened in price. This applies to small steam, 
and in degree to the semi-bituminous coals of Monmouthshire, 
which have further been hardened in price by friction at one of 
the large collieries. 

A fair demand exists for anthracite coal. In the Western 
district prospects are by no means satisfactory, and several of the 
Swansea Valley collieries are most irregular in output. I stated 
last week that in one the rails are being taken up. This week the 
accounts respecting the Birchgrove, Velindre, and Llanerch are 
unsatisfactory. It remains to be seen whether lower wages will 
not in some cases enable ewners to make headway. 

The important point reserved by Mr. Justice Walton at the 
Glamorganshire assizes in the trade union case, which was expected 
to have far-reaching issues, was given on Tuesday in favour of the 
union. The judge ruled that the official had no authority to do 
the acts alleged ; that, in fact, in so doing he was not acting with 
the knowledge of the union, but upon his own authority, and that, 
consequently, he alone was liable. The local comment is that the 
result of the trial will be to prompt union officials to the exercise 
of extreme care, knowing the dangers attending any but well- 
defined legal action. 

The exact state of the coal outlook was clearly defined by the 
directors of the Bwllfa Colliery this week, in recommending the 
dividend of 12 per cent. They added, that “‘ for some months 
the coal market has continued to weaken, and the prices obtain- 
able are now much lower than for a considerable time past.” This 
supports the prevailing opinion that spurts may occur as at pre- 
sent, but downward tendency is marked. 

On Change, Cardiff, business has been resumed this week with 
some degree of vigour, and in the opinion of leading members steam 
coal prospects, prompt, were more reassuring than had been 
anticipated. In fact, in the opening days of the week there was a 
buoyancy that was encouraging, and best steam, in one or two 
cases, again touched closely upon 1lds., though 14s. 6d. to 14s. 9d. 
were the ordinary quotations. 

France is buying freely at Swansea and Cardiff. At the latter 
port seven cargoes were despatched to Havre on Monday. 

One of the pioneer companies, Lockett’s, has declared a dividend 
for the year of 20 per cent. 

Pitwood has evidently been spurred into activity by the expecta- 
tion of an import duty. France, Spain, and Ireland have been 








despatching freely, and prices have gone up out of the old dead 
level. An impression prevails at the time of my despatch that the 
importations of iron ore may also be subject to tax. 

Mid-week there was increased firmness shown at Cardiff in 
respect of best steam, and also of best seconds and small best, 
while the improvement shown in Monmouthshire coals was con- 
tinued. Latest coal prices are:—Best steam, 14s. 9d. to 15s.; 
seconds, 18s. 9d. to 14s. 8d.; dry, 11s. 6d. to 12s. 6d.; best small, 
&s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; inferior, from 7s. 3d.; 
best Monmouthshire semi-bituminous, 13s. to 13s, 3d.; seconds, 
lls. 6d. to 11s. 9d.; best house coal, 15s. to 16s.; seconds, 13s, to 
14s.; No. 3 Rhondda, 14s. 6d.; brush, 12s. to 12s. 6d.; small, 9s. 
to 9s. 6d.; No. 2 Rhondda, 11s. to 11s. 3d.; through, 9s. to 9s. 6d.; 
small, 6s. 3d. to 6s. 6d. Patent fuel, 12s. 9d. to 13s. 9d. Coke: 
Furnace, 16s. 6d. to 17s. 6d.; foundry, 18s. 6d. to 19s.; special 
foundry, 21s. 6d. to 22s. 6d. Pitwood, 18s, to 18s, 3d. 

Swansea prices are :—Anthracite, 20s. to 21s.; seconds, 16s. to 
17s.; best large, 14s. 6d. to 15s.; red vein, 12s. to 12s. 6d.; rubbly 
culm, 5s. 6d, to 5s. 7d.; machine-made cobbles, 20s. 6d.; nuts, 21s. ; 
rough peas, 1ls.; fine peas, 1ls.; duff, 3s. 6d. Steam coal: Best 
large, 14s.; seconds, 12s.: bunker, 9s.; small, 7s. House coal : No. 3 
Rhondda. 14s. 6d.; No. 2 Rhondda, 12s. Patent fuel, 13s. 3d. 
Coke unchanged. Pitwood, 17s. to 17s. 6d. 

The steel works generally are in full action, and after the holidays 
briskness has been observed in all departments. The buoyancy in 
tin-plate tells favourably upon the tin bar mills throughout the 
district, and home and colonial requirements for rails ensure 
regular working to maintain supplies. Great Western rail require- 
ments are very steady. The opening spring is to witness a see 
deal of furnace alteration and extension. Ironmasters have been 
more than usually busy with ore importations from Bilbao, Salto 
Capello, and Castro. Good supplies came in this week to Ebbw 
Vale, Briton Ferry, Scrivener and Co., and Guest, Keen and Co. 
Pig iron from Middlesbrough and Barrow. 

Antwerp continues its consignments of billets and bars, and lead 
ore has been received for the Swansea district from Conway and 
from Douglas, Lincolnshire. 

The nearness of quarter-day at Birmingham bas given some 
degree of quietness to the iron and steel and tin-plate market, 
though it is admitted in the most trustworthy quarters that pro- 
spects are encouraging. In pig iron, Scotch is 4d. better, and 
Middlesbrough 3d.; hematite unchanged. Latest prices on 
‘Change, Swansea, are:—Glasgow warrants, 53s. 3d.; Middles- 
brough, No. 3, 47s. 1}d., 47s. 104d., other numbers in proportion ; 
hematite warrants, 59s. 3d. for mixed numbers; Welsh bars, 
£6 2s, 6d. to £6 5s.; angles at usual extras. Sheet iron and steel, 
£8 5s. to £8 lis. 

Steel rails, heavy, £5 5s. to £5 7s. 6d.; light, £6 7s. 6d. to 
£7 7s. 6d.; Bessemer steel bars, £5 2s. 6d. to £5 5s.; Siemens, 

25 5s. to £5 7s. 6d., all delivered in district. Iron ore, Newport, 
14s. to 15s.; Cardiff, 14s. 3d. to 15s. 6d. Tin-plates: Bessemer 
steel cokes, 14s. to 14s. 3d.; Siemens coke finish, 14s. 3d. to 
14s. 6d.; ternes, per double box, 28 by 20 C., 26s., 27s., 28s., to 
31s.; best charcoal, 15s. 6d., to 16s. 6d. Big sheets for galvanising, 
6ft. by 3ft. by 30 g. per ton f.o.t., £11 5s. to £11 10s.; finished 
black plate, £11 10s. to £11 12s. 6d. per ton. Block tin, £124 
to £122 5s. This shows an improvement to the extent of £6 10s. 
upon the week. Spelter, £17 15s., or an advance of 2s. 6d.; 
lead, £11 1fs., or an advance of 2s. 6d. Copper, Chili bars, 
£52 lis. 6d. 

Newport is shipping tin-plate and sheets pretty freely to 
Bristol, and black plates and steel rails to Liverpool. 

New third-class carriages of an improved type have been intro- 
duced by the Taff Vale Railway. 

The Copper House Foundry, Landore, was put up for sale by 
auction on Tuesday at Swansea. The bidding started at £1000, 
and was advanced by hundreds to £1800, and by fifties to £1900, 
and then bought in at £1950 by the trustees of the estate. 

In the Llanelly district the Caepontbren Colliery Company has 
just been registered, with a capital of £10,000 in £10 shares. The 
electrical extension at Swansea has been advanced another step. 
This week the committee decided to accept the dynamo tender of 
the Westinghouse Company for £14,000. This includes the 
Maclaren engines. Three firms were very close: Schuckert and 
Co.'s price was £13,610 ; Dick Kerr and Co., £13,590. 

Brown, Lennox and Co, have this week opened a new depart- 
ment at their Pontypridd works for light plating, angle iron, 
bridge work, &c., fitted up with the latest machinery for this class 
of work. Amongst the first orders for this department is a con- 
siderable quantity of light plate work for the Lords of the 
Admiralty. This department will supply a great need in South 
Wales, where there is very little of this class of work undertaken 
at present. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE tendency generally is upwards in most of the iron-producing 
districts over here, although, of course, a very limited business 
only was transacted during this week and the last. But there are 
symptoms of a further improvement noticeable in many depart- 
ments. Silesian ironmasters have been booking a fair amount of 
export orders lately, Denmark and Norway being good customers, 
also to Austria a pretty active export trade is done from Silesia, 
whereas Russia buys much less than formerly. The business to 
Turkey and Roumania has likewise improved, and makers have 
even been able to realise slightly better prices in a few instances. 
For the present, however, very little is gained by these foreign 
orders, as the prices quoted—M. 100 to M. 105 p.t. for merchant bars 
—are still too low when compared to the costs of production. 
Billets and blooms are rather briskly called for from America and 
from England. The Friedenshiitte, in Upper Silesia, is going to 
blow in a fourth blast furnace in July of present year. 

It appears, from an official statement recently given, that only 
iron ore, noble ores, and pyrites show a decrease in output for 
1901, both in Germany po in Luxemburg ; the production in pit 
coal shows but a very slight falling off. 





1901. 1900, 1898, 

Tons. Tons, Tons. 
Pit coal .. 108,417,029 109,290,237 101,639,753 
Brown coal 44,211,902 40,498,019 32,204,666 
Rock salt 3,910 926,563 861,123 
Iron ore .. 16,570,258 34,204 17,989,635 
Zinc ore .. 647,496 664,536 
Lead ore .. : 153,340 7 144,370 
Copperore .. .. 777,339 747,749 733,619 
Silver and gold ore 11,576 12,593 13,506 
Pyrites .. .. .. 157,420 169,447 144,623 


The production in pit coal, which from 1890 to 1900 rose from 
70 to 109 million tons, last year decreased 870,000 tons. The value 
of pit coal increased, being 1015 million marks for 1901, against 
966 in 1900 and 498 in 1893. The average value per ton was 
M. 9-36 last year, against M. 8-84 in 1900, M. 7-77 in 1899, M. 7-57 
in 1898, and M. 7-13 in 1897. A remarkably strong increase was 
shown in the output of brown coal, which rose 3} million tons, 
while the value increased 11 million marks. The production of 
pig iron last year shows a falling off of no less than 660,000 t., 
or 7-8 per cent., when compared to 1900, but is still higher than 
during the preceding years. Ten years ago the make in pig iron 
was only 4-64 million tons, or 41 per cent. less than at present. 
Value of output in pig iron has decreased perceptibly, being 488-7 
million marks last year, against 549-1 million marks in 1900. 
Average value of pig iron was M. 62-38 per ton last year, against 
ao in 1900, M. 55-95 in 1899, M. 51-76 in 1898, and M, 43-04 
in s 

The accounts from the Siegerland concerning the position of 
the iron business are less satisfactory; the Siegerland’ pig 
iron convention has, at a recent meeting, resolved further to reduce 
their output, the reduction now amounting to 30 per cent. 





————— 
ls 


Owing to a want of orders the Siegener Hiitte has, on the 27th 
of last month, stopped working altogether ; the blast furnace has 
been damped down, and the men, with the exception of a few ha 
been dismissed. In the Saar district the ironworks are reported 
in improving activity. m 

The iron business on the Austro-Hungarian market remaii 
limited, only in bars, and in plates and sheets a slight improvement 
in demand could be noticed. The machine factories thane 
— themselves in better employment. ~ 

*rices have not altered in Belgium, but the tone of the 
steel trade is hopeful. Even in the Hainault, where an absence of 
inquiry was disagreeably felt for a long time, the shops pt 
factories are now fairly well supplied with orders, and there hans 
talk of raising the output here and there. As the Belgian “a 
lieries refuse to grant concessions in price, several works of the 
Hainault and Litge district have bought supplies from the Rhenish. 


iron and 


Westphalian pits. Still, the costs of production in the 


l iror 
steel industry are too high when compared to the prices piers 
and so very little is gained ; the ironworks, as a rule, refuse to 


accept orders for forward delivery, because 
better prices after a few weeks. 

German export from the consular district of Berlin to the United 
States of America during the first quarter of present year show. 
increase of 36 per cent. against the same period last 
M. 6,999,249 for this year, and M. 5,143,289 for 1901. 


they expect to get 


8 an 


year, being 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 19th, 

THE demand for structural steel has reached such proportions 
that nothing but a very great enlargement of capacity will meet the 
demands. Most of the bridge-building concerns are now refysj 
orders, having sold all they can make for six to eight months, 4 
number of new bridge-building concerns that have recently come 
into market are already filled up with business. The American 
_— Company is now studying plans to enlarge its capacity as 
rapidly as possible. New plants are being projected—onc to be 
built near Pittsburg at a cost of 800,000 dols.; another twenty miles 
from Pittsburg, which will employ 1200 men and produce 6000 tons 
per month, the works to cost 1,000,000 dols. Three large works 
are projected in New York, one of which will have an annual 
capacity of 5000 tons. Bridge iron-making is now becoming second 
only to steel-making as an industry. The railroad builders are 
short of rails, and quite a number of important enterprises are now 
held up because of the impossibility of placing orders. ‘Ihe rail 
mill capacity of the country is practically sold up for the current 
year, and it is understood that several companies are on the point 
of placing orders for next year, if one or two have not already done 
so. Prices from Chicago and Pittsburg to-day by wire state that 
some very large orders have been placed within afew days for mer. 
chant steel for use in the foundries, factories, and engineering plants 
throughout the central west. The plate mills are also being forced 
to take orders, promising to do the best they can as to deliveries, 
Furnace capacity both north and south is badly oversold, and a 
large number of buyers have been hanging around the market within 
the past few days endeavouring to make the best terms they can, 
The possibilities of a general advance in prices are more threaten- 
ing than a week ago. Pig iron production for the month of February 
was 330,710 tons, 

The production of copper in the United States for February is 
put at 20,331 tons, an increase of 1376 tons over the pri duction in 
January. Production is going on at the highest rate possible. It 
is now believed that the telegram from this country to Kurope tothe 
effect that the Calumet and Hecla had voluntarily reduccd the 
output of copper 10 per cent. temporarily, and that the United 
Verde mine of Arizona had reduced to the extent of one-third, and 
that the other Arizona producers were also limiting their output 
with a view of maintaining values, was substantially correct. ‘The 
metal and steel industries are now facing an enormous spring 
demand, and all indications point to permanency of values and to 
an enormous demand. The railroads are still having a good deal 
of trouble in making deliveries. Cars are scarce and locomotives 
are wanted badly. A vast number of orders is being placed for 
engines and cars. The hardware industry is crowded with orders, 
and jobbers are anticipating fall and summer requirements. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market firm, and for prompt shipment prices have 
an upward tendency. House coal, fair demand and_ prices 
unaltered. Exports for week ending 5th:—Coal: Foreign, 31,835 
tons; coastwise, 22,525 tons. Imports for the week ending 
April 8th :—Iron ore, 4940 tons; pig iron, 620 tons ; scrap, 138 
tons ; cement, 350 tons ; pitwood, 3443 loads. 

Coal: Best steam, 12s. 6d. to 13s.; seconds, 11s. 3d. to 11s. 6d.; 
house coal, best, 15s.; dock screenings, 8s.: colliery small, 
7s. 3d. to 7s. 6d. Pig iron: Scotch warrants, 53s, 4d.; hematite 
warrants, 59s. 3d., f.o.b. Cumberland prompt ; Middlesbrough, 
No. 3, 47s. ¢ Iron ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 
lds. 6d. Steel: Rails, heavy sections, £5 5s. to £5 7s. 6d.; light 
ditto, £6 7s. 6d. to £7 7s. 6d., f.o.b. ; Bessemer steel tin-plate 
bars, £5 2s. 6d. to £5 5s.; Siemens steel tin-plate bars, 
5 5s. to £5 7s. 6d., all delivered in the district, cash.  Tin- 
plates: Bessemer steel, coke, 14s. to 14s. 3d.; Siemens, coke 
tinish, 14s, 3d. to 14s. 6d. Pitwood: 18s. to 18s. 3d. ex ship. 
London Exchange telegrams: Copper, £52 17s. 6d.; Straits tin, 
£125 5s, Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. FRANcIs ELGAR has changed his address to 34, Leadenhall- 
street. 

Mackigs, Limited, of Reading have placed their London and 
district representation in the hands of Mr. J. E. Lawler, of 39, 
Lime-street, E.C. 

Mk. JAMES SWINBURNE, 82, Victoria-street, wishes to state that 
he has entered into partnership with Mr. W. R. Cooper and Mr. 
G. H. Baillie, who in ftttue will be associated with him in his 
practice as consulting engineer. 








DERBY SOCIETY OF ENGINEERS.—The last meeting of the present 
session of the Derby Society of Engineers was held on Thursday, 
the 3rd inst., with Mr. F. R. J. Carulla, F.R.G.S., vice-president 
of the Society, in the chair. At the conclusion of the ordinary 
business of the meeting Mr. F. Eveleigh, of the Midland Railway 
locomotive department, read a paper on the “ Status of a Continen- 
tal Engineer as Compared with our own.” The author referred 
at some length to the continental methods of primary and 
secondary education, and the gradual building up of the mind to 
that point where the higher specific technical training could be 
successfully commenced. In so doing he compared the somewhat 
laisser faire system of shop pupilage in England—where the 
individual is left very much to his own resources and the vagaries of 
foreman and others—with the carefully thought out and systematic 
curriculum which is practised in the traininz of the young 
engineer in the higher continental schools and colleges. ‘The author 
adversely criticised the method of “cramming ” in order to enable 
individuals to certain examinations for scholarships, &c., a8 
being productive of very little lasting good, and at the same time 


incidentally referred to the value of the army service abroad asa 
beneficial factor in educational reform in enforcing discipline, and 
Ts the better qualities of manhood. An interesting dis- 
ollowed the reading of the paper. 
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i from “The Illustrated Oficial Journal of 
Condensed f ae 
Application for Letters Patent. 

+ * When inventions have been ‘‘communicated ” the 
*name and address of the communicating party are 

printed in italics. 
24th March, 1902, 
Bac for ContarNING Casi, E. G. Sargent and E, 
ij A. Robinson, Limited, Bristol. 
Ripine Sappies, P. A. Martin, Bir- 


E. Nixon, 


7097. 
8. anc 
7008 MULITARY 
mingham. 
709. Frame for 
Sheffield. 
ne ApToMAriC Corn-FREEING Devic, J. B. Johnston, 
7 Manchester. 
7101. JongEs’ 
iditch. ays 
come’ Moor Bicycies, C. Binks, Nottingham. 

7103, Construction of Tip Trucks, R, Surtees, Stoke- 
mn-Trent. ; 
r104. Gas Evornes, R. and K, A. Rowbotham, Bir- 

ingham. : 
7105. METHOD of Wasuina, G. W. Riley and J. 58. 
wn, Keighley. ‘ 

righ, CooNTING MecuanisM, G. H. Denison and M, 
Blake, Leeds. 

7107, CENTRIFUGAL Dressinc MACHINES, J. McDonell, 
Limerick. . 

7108, POLISHING Millar, 
Dundee. E 

7109. Apparatus for Bakina Warers, H. W. Mac- 
kenzie, Glasg »w. ’ 

7110. KiLn for Burnie Cement, C. R. Gostling, Lyme 
Regis, Dorset. 

7111. DoupLe-poLk ELecrricat Joi Box, J. G. Roy, 
Glasgow. 

7112. COLLAR-IRONING MACHINE, F. Taylor, Hudders- 
field. 

r113. Excavators for Trencnks, J. Glover, Man- 


Hotpina Carps, C. 


Ecuipsk Sprnninc Fry, W. Jones, 


Brusues for Cycizs, J. 


chester. : 

7114. SappLes for VELOCIPEDES, Xc., G. Paley, Man- 
chester. : 
7115. Friction Covupiines, &c., H. Db. Loria, 

Glasgow. 


z116. Lawn Mower Knives, W. Cocker and J. 8. Jack- 
son, Accrington. 

717. Brace for SUPPORTING Tasies, J. Sharp, Bourne- 
mouth West. 

118. Wrincinc Macuines, W. Whittaker, R. Tatter- 
sall, and J. Booth, Accrington. 

7119. CaRBoNISATION of Woop, &e., C. A. Halse, 
Paris. 

7120. AIR-VALVE for Motor Enoings, H. A. Slade, Col- 
chester, 

7121. Lire-savinc Guarp for Extgctric Motors, J. 
Carr, Hull. 

7122. CLornes Pra, G. 
Stroud. 

7123. ApparatTUs for Cootinc Hor Water, C. V. A. 
Eley, London. 

7194. TexTiLe MATERIALS, R. Brandts, Berlin. 

7125. CIRCUIT-BREAKING Apparatus, P. K, Stern, New 
York. 

7125, BLACKLEAD Pencits, T. G, Richards, London. 

7127. Moctiece Toaster, E. H. Millard, London. 

7128. Mysrerious Hanp, C. Brunner, London. 

7120. SpreD GEAR for TRANSMITTING Powsr, T. Bal, 
London. 

7130. CycLe Brakes, E. W. Walker, Lutterworth, 
Leicestershire. 

7131. Game, J. Hamley, London. 

7132. Power TRANSMISSION PuLLEY, L. W. 
London. 

7133, VenrrLaTiInG UnperGrounD Ral tways, R. J. 
Russell, Londen. 

7134. Boor Srretcuers, 8. Miller, London. 


Mills, Chalford Hill, near 


Pugh, 


7135. MeruHop of ORNAMENTING Papgr, E. 
London. 

7136. Manuracture of Prat Coat, J. B. Bessey, 
London, 


7137. Nau. Brusues E. Buckle, London. 

7138, Corsets, M. Wedlake, London. 

7139. Borrte, E. Wareham, Chelmsford. 

7140. Woop Pcir Presses, J. 8. Hughes, London. 

7141. Forminc Woop Pup into Sugets, J. 8. Hughes, 
London. 

7142. Divino Dresses, A. E. Rouse, London. 

7143. Recortinc Guns, K. Haussner, London. 

7144. Guy Carriaces, K. Haussner, London. 


7145. Brakes for Gun Carriaces, K. Haussner, 
London. 

7146. Sounp-RecorDING CyLINDERS, A. N. Petit, 
London. 

7147. Fires, A. B. Harrison, London. 

7148. WasHinc Yarns, T. Eck and W. Becker, 


London. 

7149. Wart-Hourn Meters, The 
Houston Company, Limited, 
London. 

7150. Coits for Etectricat Apparatus, The British 
Thomson-Houston Company, Limited. — (VJ. W. 
Lundskog, United States.) 

7151. Etecrric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(W. C. Fish, United 
States.) 

7152. ELecrric Strerine Grar, The British Thomson- 
Houston Company, Limited.(M. W. Day, United 
States.) 

7153, MANUFACTURING Azo CoLouRING Martrer, J. Y. 
Johnson.(The Badische Anilin and Soda Fabric, 
Germany.) 

TA, Spectinc Apparatus, W. A. Proctor and A. P. 

_ Gcinnel!, Kingston-on-Thames. 

7155, CaILD’s Waist Support, F, A. Platz, Kingston- 
on-Thames. 

7156, WiInDow-sash FasTENina, J. A. Kemp, Kingston- 

__on-Thames, 

7157. Ianitina Matcnes, E. W. Bovee, Kingston-on- 
Thames, 

7158. Guiprs for Sewinc Macuings, W. H. Carey, 

_ Nottingham, : 

7159, COMMERCIAL TRAVELLERS’ SHow Carps, W. H. 

_ Garey, Nottingham. 

7160, Machine for MakInG Wire Sprrazs, J. Watkins, 

‘ Birmingham, 

7161, CircULAR KNITTING Macuines, E. A. Hirner, 

P London. 

7162, Makinac Ficurep Knit Faprics, E. A. Hirner, 

a London, 

7163, Sprayinc Liguip Furi, E. H. Power.—(J. D. 

__, Swensson, Russia.) 

7164. Ho~pErs for PaorogRaPHIc Piatrs, O. Imray.— 
(The Rochester Optical and Camera Company, United 

__. States.) q 
7165, MANUFACTURING ARTIFICIAL Stone, W. R. Or- 

_,mandy, Liverpool. 

7166, NON-REFILLABLE Botties, C. C. Guernsey and 

ty N. B. Shyer, London. 

7167, Finpina Components of a Compounp F.vip, 

é J. A. Larsen, London. 

7168. WasHING and CLEANSING Casks, H. C. Russell, 


British Thomson- 
and F. Holden, 


= London. 
“a C. A. Allison.—(W. C. Banks, United 
7170. Cuimngy 
Re _ on. 
7171. Fury. 

0. aces, H. E. Kent and D. Campbell, 
7172, Makina Sw 

“Londen. EETMEATS, M, Djavad and A. Josof, 
7178. VaLves, H. W. Waite and W. H. Cox, London. 
v4, Buorrers, W. C. Lyne, London. : 
‘175, ReauLation of Fiash BoiLers, E. Thomson 
,,, London, . ? 
7176. Privtina and Dupuicatina Apparatus, A. D. 


Klaber, London. 


Tops or VENTILATORS, A. Noue, 


| 7227. Steam Borters, W. Fairweather.—(La Compagnie 
Slade, 5 


7178. Syrinogs, A. R. Gordon, London. 

7179. Cameras, G. C. Marks.—(@. B. Hutchings, United 
States.) 

7180. O1L Can, J. Devantery, London. 

7181. Pavina Tiies, A. Picha, London. 

7182. Furnace Door, H. H. Lake.—(Aktieselskabet 
Moller and Jochumsen, Denmark.) 

7183, Pips Currers, R. J. O'Neill and T. Byrne, 
London, 

7184. Fasteners for Hevicat Pins, A. Schaeffer, 
London. 

7185 Sream Roap Rouwer, T. Wright, London. 

7186. Fountain or Reservoir Pens, B. Zimmer, 
London. 

7187. Pincusnions, W. H. Lewers, London. 

7188. ELECTRICALLY-DRIVEN ROLLER MILLS, C, Ilgner, 
London. 

7189. Packine Cuegss, H. E. L. Prinz, London. 

7190. Fixina Lapets to Borries, W. Higgins, W. G. 
Edmonds, and J. J. O'Neill, London. 

7191. Taps, W. G. Edmonds, London. 

7192. Wasuine Macuines, A. A. Casler, London. 

71938. WasHinc Macuines, A. A. Casler, London. 
7194, Evevets and Paper Fasteners, H.G. Werbezahl, 
London. 

7195. Arc Lamps, C. Oliver, London. 

7196. Co.tiars, G. E. Houghton, London. 

7197. Sanp Box, F, E. de Guerrier, London. 

7198. Furnaces for Borters, J. C. A. Markmann, 
London. 

a 3 mertonaens Enorne Ionitine Device, A. Wydts, 
sondon. 

7200. JointinG [ron PLates, J. Couston and W. Porritt, 
London. 


25th March, 1902. 


7201. Timerizck, Mappin and Webb, Limited, and W. 

E. Saunders, London. 

7202. Rack for Gotr Batis, W. 

Suffolk. 

7203. TurRnNinG Tramway Pornts, J. McKernan, Hor- 

wich, near Bolton. 

7204. Brakes, A. A. Wade, Leeds, 

7205. Cinper Basket Ripp.e, 8. Glover, Burton-on- 

Trent. 

7206. Cricket and Foorsai 

Alexander, Warwick. 

7207. Workinc Tramway Pornts, W. J. J. Stewart, 
Glasgow. 

7208. VARIABLE Gear for VeLocipEpEs, G. Dennant, 
Coventry. 

7209. Screw Nait Heaps, R. and W. Mark, Cumber- 


Ayrton, Beccles, 


Appliances, F. G. 


land. 

7210. Water Tap, A. F. Mason and J. B. Parry, Stuke- 
on-Trent. 

7211. Rocxine Cuarrs, M. Mawson, Keighley 

7212. CLornes StreTcHeR and Press, F. H. White- 
house, Sheffield. 

7213. Mottrep Iron, J. F. Crowley and W. H. Hatfield, 
Sheffield. 

7214. Scurries for Decknousgs, T. A. Savery, Bir- 
mingham, 

7215. Prorectinc UNDERGROUND CaBLgs, G. C. Hurrell, 
London. 

7216, Pipes for ELecrricat Conpuctors, G. C. Hurrell, 
London. 

7217. Hrxokrs for Scregns, J. Collins, Birmingham. 

7218. Puzzie, R. Dutton, Birmingham. 

7219. Makina ArtiFiciaL Stone, T. Kendrick, Bir- 
mingham, 

7220. Sewinc Macuines, J. K. Macdonald.—({ The Singer 
Company Nihmaschinen Act, Ges., Germany.) 

7221. Enve.opgs, J. Mather, Glasgow. 

7222. Strups, T. Noble, Glasgow. 

7223. Taste Tennis, A. 8. d Humy, Liverpool. 

7224. Makinc Fo.pas_e Bepstgaps, A. A. Brown, 
Glasgow. 

7225. Puotocrapuic Lenses, H. D. Taylor, Bishophill, 
York. 

7226. Dovus_e Stream Dravucut Tvupss, F. D. Green, 
Manchester. 





Francaise Babcock et Wilcoc, France.) 

7228. Lasts, C. B. Kosters, London. 

7229, CruciBLe Cast STERL, P. Miiller, Charlottenburg, 
near Berlin. 

7230. Opgratina FLaps and Swine Doors, G. Lloyd, 
London. 

7231. Mecuanicat Device, G. H. Ellis, Fleet, Hants. 

7232. Apparatus for K1Lns, J. P. B. Fiske, London. 

7233. Loom Mecuanism, A. G. Brookes.—( Northrop 
Loom Company, United States.) 

7234. Penciis, J. P. Shuttleworth and A. 8. McLaren, 
London. 

7235. STOCKINETTE-J ACKETS and JERsEys, F. O. Donner, 
London. 

7236. ADVERTISING 
London. 

7237. Cycies, C. Merington, London. 

7238. Tanks, E. R. Candy, London. 

7239. Brake, G. E. and T. A. Palmer, and L. G. 
Edmund, Swansea. 

7240. Cyc_e Sappue, J. Millar, Dundee. 

7241. Apparatus for EMpossino Grass, M. A. Crawford, 
London. 

7242. Manuracture of Furtture Castors, H. Cash, 
London. 

7243. CorraRinG Pry, E. W. Gardiner, London. 

7244. Sares, The Ratner Safe Company, Limited, and 
D. R. Ratcliff, London. 

7245. Curtain Ho_pgr, G. Baumann, London. 

7246. Automatic CuT-orF ATTACHMENT, E. C. Hillyer, 
London. 

7247. Cuatns, H. H. Lake.—(Duishurger Maschinenbau 
Actien-Gesellachast vorm. Bechem and Keetinan, Ger- 
many.) 

7248. CARBURETTED Arr, H. H. Lake.—(Pressgas-Gesell- 
schajt Merkur zu Berlin G. m. b. H., Germany.) 

7249, StippinG Device for FLoors, H. H. Lake.—(J/. 
Brooks, United States.) 

7250. Motor Roap 

sondon. 

. NON-REFILLABLE Botries, P. Avery, London. 

f Gas Enatne, T. 8S. James and W. H. Slinn, 

London. 

7253, Foe Stanas, H. J. F. Crosby, London. 

7254. Suupprinc Device for FLoors, H. H. Lake.—(J. 
Brooks, United States.) 

7255. Merruop of Weipina, H. H. Lake.—(Duisburger 
Maschinenbau Actien-Gesellschaft vorm. Bechem and 
Keetman, Germany.) 

7256. Nicket Pratine, 8. Cowper-Coles and the 
Cowper-‘‘oles Inventions Development Company. 
Limited, London. 

7257. Conpuctors, 8. Cowper-Coles and the Cowper- 
Coles Inventions Development Company, Limited, 
London. * 

7258. Ho.pers for E-ectric GLow Lamps, A. A. Bence, 
London. 

7259, Apparatus for AERATING Liquips, 8. H. Crocker, 
London. 

7260. Evrectric INCANDESCENT Lamps, H. J. Leeves- 
Johnson, London. 

7261. Eoa Storine Apparatus, F, H. Briggs, Liver- 


AtracuMeEnts, G. C. Drechsler, 





Veuicies, R. M. Hunter, 





1. 
7282. Emutsions, R. 8., J. H., and F. R. Carmichael, 
Liverpool. 
7263. FounTAIN Pens, C. W. Hayne, London. 
7264. PLanes, H. Richards, London. 
7265. Fituina Borr.gs, L. Strebel and C, W. Williams, 
London. 
7266. Eprpie Contarners, J. E, Edwards, J. O. and W. 
Dobson, London. 
7267. Exptosive Enorngs, H. C. Waite, London. 
7268. Sew1na Macuinsgs, J. C. Fell.—( The International 
Blind Stitch Company, United States.) 
7269. Wincues for Fisnina Lines, J. A. 
mdon. 
7270. Horsr Hopsies, M. Klien, London. 
7271. — Macuing, O, Wiederhold and G. E. Morse, 
mdon. 


Long, 


7274. Rims for Venicte Wneets, A. T. Collier, 
mdon. 

7275. Stroprinc Trains, J. V. André and P. Hess, 

London. 

7276. Faucets, N. Curtis, London. 

7277. AvTOMATIC BoILER Freepinc Device, N. Curtis, 

London. 

7278. Process of VaporisaTion, V. Taboulevitch, 

London. 

7279. Fire-pars, 8. C. Davidson, London. 

7280. ManoLinc Macuings, H. Kostorz, London. 

7281. Lirr Pumps, J. Ashworth, London. 

7282. ConverTIBLE VeHicies, H. H. Lake.—(H. W. 

Covert, United States.) 

7283. Vortinc Macuines, F, A. Bardwell, London. 

7284. Linotypr Macuines, H. Lake.—(General 

Typing Machine Company, United States.) 

7285. GasirviInc Hyprocarsons, H. Schtinemann, 

London. 

7286. VEHICLE WHEELS, W. F. Masters, London. 

7287. Cutrinc THreaps of Worms, M. T. Medway, 

London, 

7288. Fittinc Reservoirs, A. J. Boult.—(/. F. Hardy, 

United States.) 

7289, Typewriters, A. Hoch and G. X. Wendling, 

London. 

7290. Recorpinc Macuings, A. Hoch and G. X. Wend- 

ling, London. 

7291. Surps’ Prope.tiers, E. H. Andrews, London. 

7292. Brakes for RatLway Wacons, A. Spencer, 

London. 

7293. PRESSURE - REGULATING VALVES, 

London. 

7294. MANUFACTURE of 

London. 

7295. Apparatus for Testina the Sicut, C. Wray, 

London. 

7296. CoMBINED Poncnoand TENT-HALF, W.S. Faulkner, 

London. 

7297. Pistons, J. Hind, London. 

7298. Suips, F. Ishéy, London. 

7299. CanisTERS for Hoipine Tra, R. A. McQuitty, 

London. 

7300. Device for CHaLKinG BILLIARD Cugs, R. Usher, 

ndon 

7301. Swath Turner, E. C. Blackstone and R. E. 

Watts, London. 

7302. Exposive, A. Block, London. 

7303. Stergoscoprs, A. Hildesheimer, London. 


A. Spencer, 


SweeTmeats, E. Shaw, 


26th March, 1902. 


7304. ApmitTinc Water in Hypraciic Works, C. E. 

Livesay, Lond. n. 

7305. Rims and Tires for CycLe WHEELS, J. H. Clark, 

Glasgow. 

7306. Sipe Nets for Pinc-Pone, H. C. W. Beeching, 

Maidstone. 

7307. Dry Seat Cover, F. Holland, Chorlton-cum- 

Hardy, near Manchester. 

7308. RockER and MERRY-Go-RoUND, R. Thompson, 

Keighley. 

7309. MANUFACTURING Nitric Acip, D. Donnachie, 

Glasgow. 

7310. WirE Brush Harrow and Rake, H. Hailey, 

Hitchin. 

7311. Supporting VELocIPEDE Mupouarps, H. G. 

Turner, Coventry. 

7312. Torcn Lame Construction, J. H. H. Forward, 

Great Grimsby. 

7313. Or Stoves, J. H. Ross, Birmingham. 

7314. Etecrric Moron Armatur«s, J. W. Haeussler, 

Manchester. 

7315. Steam Enarngs, W. C. Wilson, Birmingham. 

7316. TrRamcar Seats, A. G. Brown and F. Sellers, 
Manchester. 

7317. BANDAGE-FOLDING AppLIANcE, G. A. Marshall, 
Nottingham. 

7318. SvEaM SUPERHEATERS, M, Marquardt and E. 
Hoffner, Manchester. 

7319. Apparatus for Distiztine Tar, F. G. Holmes, 
Liverpool. 

7320. HaymMAKER, Cocker, and Caruier, R. H. Frank, 
Stockton-on-Tees. 

7321. ELectric INCANDESCENT Lamps, G. Hookham, 
London. 

7322. Testina TeLecRAPH Lives, A. Eckstein and A. 
Brooker, Manchester. 

7323. Erneric TeLecrapuy, The Scottish Wireless 
Electric Syndicate, Limited, and W. Jamieson, Glas- 
gow. 

7324. Erneric TELEGRAPHY, The Scottish Wireless 
Electric Syndicate, Limited, and W. Jamieson, Glas- 

gow. 

7325. Motor Cycie, L. T. Hamal, Liége, Belgium. 

7326. CLEANING Mtners’ Lamps, W. Schroeder and A. 
von Koénigsliw, Glasgow. 





7327. INTERCHANGEABLE Ticket, J. C. P. Webber, 
Plymouth. 
7328. PREVENTING ACCIDENTS to Trains, G. Schreiber, 


Glasgow. 

7329. DiscovERING SuNKEN Su1ps, J. D. Jones, Ruabon, 
North Wales. 

7330. Motor Bicycies, R. W. Smith and J. L. J. 
Gobiet, Birmingham. 

7331. Ciips for CycLe Brakes, R. W. Smith, Birming- 


m. 

7332. Pinc-Pona Batu Retriever, E. E. Wetherell, 
Thornaby-on-Tees. 

7333 KINDERGARTEN TREE, E, A. W. Jones, Bingham, 
Nottinghamshire. 

7334. Motor VenicLes, W. E. Rowlands and W. G. 
Hay, Liverpool. 

7335. AUTOMATICALLY BurILpine uP Cops, W. P. Smith, 
Oldham. 

7336. PicrurE Frames, M. A. Crawford, London. 

7337. PainLess PouLtry GUILLOTINE, L. Rothstein, 
London. 

7338. Lamp Stoves, A. E. Hancock and H. Cole, 
Birmingham. 

7339. Cuarns for Hot Coxe Conveyors, M. Graham, 
London. 

7340. Ow Lamps, H. E. Bottlewd'l4, Manchester. 

7341. Skirt Eperne, F. Bartels, Manchester. 

7342. Brakes for Rattway Enaines, B. H. Mallinson, 
Huddersfield. 

7343. Boot Fastentnc, G. Symes, London. 

7344. Srencit Printinc Macuine, C. L. 
London. 

7345. Macuinery for Puriryinc Cuarr, J. Dibbs, 
London. 

7346. LeaTHEeR Hest for Boots and Sxors, T. Spencer, 
Cardiff. 

7347. CaLcuLaTiIne Apparatus, C. A. N. Wallich, 
London, 

7348. CoIn-FREED Meters, G. B. and E. W. Smith, 
London. 

7349. Suears for Cuttinc SHeet Metat, T. Atkinson, 
London. 

7350. Music Lear Turner, P. G. Young and A. Burch, 


Burdick, 


mdon. 
7351. ELectric Time Switcues, W. J. Carter, Kings- 
ton-on-Thames 
7352. MANUFACTURING IRON and Steet, R. W. Wallace, 
London. 
7353. Srgam Generators, H Reynolds, London. 
7354. Process for Dryinc MATERIALS, C. F. Zeller, 
London. 
7355. JacquarRpD Looms, J. Humphries and Sons, 
Limited, and C. Baulk, London. 
7356. OpERATING Woop, &c., Screws, G. C. Smith, 
London. 
7357. a Ecas, G. Kent and A. G. M. Tangermann, 
mdon. 
7358. Wixpow Frames, F. G. Oldenburg, London. 
7359. Srram Enorne Inpicators, O, Tuch, London. 
7360. RecuLatine Device for Ain Compressors, H. H. 
Lake.—({The Ingersoll-Sergeant Drill Company, United 
States.) 
7361. ConnecTiING Motors, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien-Gesellschast, 
Germany. 
7362, ELectric Lockina GEar, Siemens Bros, and Co., 


7363. ELECTRICAL Resistance, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien-Gesellachaft, 
Germany.) 

7364. WasHine Gases, P. F. and E. D. Holmes and E. 
G. Cameron, London. 

7365. Sream Dryers, Galloways, Limited, and W. 
Bayliss, London. 

7366. Brinpinc Books, W. H. Lock, London. 

7367. FLUID-DISTRIBUTING AppaRaATUS, H. A. Hoy, 
London. 

7368. FLUIb-pIsTRIBUTING AppaRATus, H. A. Hoy, 
London. 

7369. Bortiinc and Corkinc Macuine, F. O. Jerram, 
London. 

7370. Evecrric Casies, J. H. West, London. 

7371. Sream Generator, P. G. A. Peugeot, London. 
7372. Fryers, J. J. McOsker, London. 

7373. SMOKE PrevenTeER, J. Wilson and J. S. Kemp- 
Welch, London. 

7374. Toy Enoines, A. L. Simon, London. 

7375. Letrer-BoxEs, G. Nobes, London. 

7376. VEHICLE DIFFERENTIAL Gear, M. G. de Simone, 
London. 

7377. Cueck Boxgs, H. Maeusel, London. 

7378. INTERNAL ComBusTION Encines, F. Strickland, 
London. 

7379. Draucat Boarps, T. Fenwick, London. 

7380. ELecrric Arc Lamps, F, Proctor, London. 

7381. TreaTine Fire-ciay, H. and H. J. Warrington, 
London. 

7382. Steam Traps, A. Silk and P. Light, London. 
7383. ELectrric Arc Lamps, P. Hégner, London. 

7384. Sounp Boxgs, H. C. Taylor and E. H. J.C. Gillett, 
London. 

7385. Ecectricity Meters, C. O. Bastian, London. 
7386. TREATING Corton, W. H. Perkin, jun., and Whipp 
Bros. and Tod, Limited, London. 

7387. CoLourtnc Matters, J. Y. Johnson. —(The 
Badische Anilin and Soda Fabrik, Germany.) 

7£83. New Propucr for Maxine Comps, A. Marx, 
London. 

7389. Pygeumatic Tires for WHEELs, G. E. Heyl-Dia, 
Liverpool. 

7390. GARMENT, A. M. Reveley and J. M. Haggart, 
London. 

7391. Apparatus for Makino Cuarn, J. Holloway, 
London. 

7392. POWER-TRANSMITTING CHarINs, A. J. Boult.— 
(Perrot-Dural and Co. and Comptoir Industriel de 
Berne A. Schopfer, Siritzerland.) 

7393. Drivinc Gear for Venicies, G. C. Walker, 
London. 
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7394. INK ABSORBENT Pen CLEANSER, A. P. Sharp, 
Dublin. 


7395. Makinc Incot Iron, W. Hutchinson, jun., 
Wolverhampton. 

7396. TaBLE Tennis Racquet or Bat, P. Wilkinson, 
Ipswich. 


7397. Dry Seat, J. H. Stott and A. 8S. G. Biggs, 

Manchester. 

7398. Co_umns, &c., for Gas Hotpers, G. L. Lambert, 

Nottingham. 

7399. Bossrins for Carpinc Enoryegs, C. E. Wilkinson, 

Manchester. 

7400. Coupinac Macuines, C. F. Ainsworth and 8. 

Anderton, Keighley. 

7401. TuMBLER Switcues, H. Hirst and H. Bevis, 

London. 

7402. TeLescopic Paper Tuses, W. H. Boyd and T. 

Wallace, Manchester. 

7403. Stee. Corners for Tanks, G. H. Lloyd, Bir- 

mingham. 

7404. BALL-LIFTING APPLIANCE, R. and C. H. Wallwork, 

Manchester. 

7405. Ececrric Case Conpuits, J. Place and Sons, 

Limited, and W. H. Place, Halifax. 

7406. Grinpine Pans, J. Place and Sons, Limited, and 

W. H. Place, Halifax. 

7407. Arr Va.ves for Lamps, W. C. Waddington, Man- 

chester. 

7408. Boarp Game, H. Windrath and E. Tobler, 

Glasgow. 

7409. FRICTION BRAKE and Sun SurE.p, E. Hutchins, 

Newport, Mon. 

7410. Measurine Device, R. Parkinson and J. Scholes, 

Manchester. 

7411. Weicupripces, W. Duke and W. E. Hipkins, 

Birmingham. 

7412. CoIN-RECORDING APPARATUS, J. W. Dawson, 
Halifax. 

7413. Potrery Pressinc Macuing, W. Illingworth, 
Longton, Staffs. 

7414. MakinG Frre-LicuTers, R. A. K. Behrend and 
A. Druiff, Dublin. 

7415. Corrers, E. 8. Brett, Birmingham. 

7416. REFRIGERATOR CHAMBERS, P. and H. Cameron, 
Manchester. 

7417. Recuiatine Suppiy of Arr, J. Catterall, Man- 

chester. 

7418. Huss for Carriscxk WuHeets, G. H. C. Hughes, 

Birmingham. 

7419. Protector for Boots and Suogs, W. E. Diment, 

Liverpool 

7420. Swircnes, G. Sperryn and W. H. Wood, Bir- 

mingham. 

7421. Srencixs, A. C. Thomson, Glasgow. 

7422. Wire Rope Haviine Cups, U. Holland, 
Nuneaton. 

7423. Pocket, C. W. Ponting, Bristol. 

7424. Borrie Stoppsrs, W. J. Dilley, Glasgow. 

7425. MILK-STERILISING APPARATUS, A. B. Graham, jun., 


Glasgow. 

7426. SHEEP - SHEARING Macuines, T. Meacock, 
London. 

7427. RELEASING ANIMALS from SraBies, W. Reid, 
Glasgow. 

7428. Pistons of FLUID-PRESSURE ENGINeE?, R. Wragg, 
Derby. 

7429. Water Heaters or Cooiers, H. Hocking, 
Liverpool. 

7430. Bor~p1ne Cops on Sprnninc Frames, A. Hitchon, 
Accrington. 

7431. Fruit PRESERVATION, J. W. Bain and C. Hannay, 


G ow. 

7432. Wrxpow Sasues, W. Taylor, Glasgow. 

7433. Winpow Fittines, W. Taylor, Glasgow. 

7434. Motor, U. Kohlloffel, Glasgow. 

7435. Irontnc Macuarne, G. Guttchen, Charlottenburg, 
near Berlin. 

7436. LIME-PRECIPITATING ApPaRaATus, C. E. Challis, 
London. 

7437. Fastentnc for Lips of Boxss, A. E. Schmidt, 


London. 
7438. Stop Vatves, T. Bowler and E. Taylor, 
London. 
7439. Srop Vatves, T. Bowler and E. Taylor, 
London. 


7440. FuLi-BoreE Vatves, T. Bowler and E. Taylor, 


mdon. 

7441. Sprnninc Macurygs, J. Davidson and J. Farrar, 
London. 

7442. VENTILATOR for Hats, C. Brown, London, 

7443. STEAM-GENERATING Apparatus, N. J. A. Boex, 
London. 

7444. Strippers, H. Thiemann, London. 

7445. Non-corROsIVE FLowER-pot STanp, W. H. Chap- 
man, Banbury, Oxon. 

7446. CARBURATOR, L. Kamm, London. 

7447. Extectric Powrr Transmission, Otis Elevator 
Company, Limited.—(Otis Elevator Company (Incor- 
porated), United States.) 

7448. Pockets for Laprgs’ Dresses, A. W. Edmond, 
London. 

7449. Skirt Houipgrs, 8. Trodd, London. 

7450. AppaRATus for Testina Eaas, C. E. Hearson, 

mdon. 

7451. CrucrBies, L. Rousseau, London. 

7452. FREE-ARM DRAWING APPARATUS, J. H. Hawthorn, 


mdon. 
7458. Brakes, B. Froggatt, W. Cook, and T. Bayley, 











7177, Repucine Vatves, L. Brennan, London, 


7272, AuTroMaTIc CALENDARS, J. I. Peatfield, London. 
7273. Pince-nez Device, L. Courlander, London. 


Limited, and L. M. G, Ferreira, London. 


London, 
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7454. Cauiprrs, W. C. Pitter and W. Stone, Plumstead, 
Kent. 


7455. Truck, E..Gauhe, London, 

7456. Crank Fixtna, H. F. Bromhead and F. Dolman, 
London, 

7457. Carp for Enrerine Rent Payment, D. Burnard, 
London. 

7458. Boox, M. Burnard, London. 

7459, UPHOLSTERER’s Button and Srup, J. Groome, 


on, 
7460, Apparatus for Curtinc Materuats, J. S. Levy, 
mdon. 
7461, KNgr Prorscror, W. T. Black, London. 
7462, Nips, G. Graham and T. Booth, London. 
7463. Process for Optainina SULPHATES, O. Meurer, 
London. 
7464. Press-root, C. J. W. Hanson and C. H. Watkins, 


London. 
7465, : ogee Bars for VeLocirepes, A. R. H. Bland, 
ndon. 
7466, Receastnc Gear for Tie Carts, J. T. Bower, 


London. 

7467. Frame for Taste Tennis Nets, G. H. James, 
London. 

7468. Howprasts &e., H. 
London. 

7469. Apparatus for DreprLatina Skins, A. Billaud, 
London. 

7470. Distnrection of CLotuine, &e., J. C. Thresh, 
London. 

7471. Furnace VENTILATION, G. and F. L. Watson, 
London. 

7472. SrzaM GENERATORS and Furnaces, S. M. Cockburn, 
London, 

7473. Appliances for Foop Preservation, C. Beale, 
London. 

7474. Enorngs, A. G. Melhuish, London. 

7475, Evectric INcaNDESCENT Lamps, G. Hookham, 
London. 

7476, Frrrinas for Phonocrapu Recorpers, F. Schacher, 

ndon. 

7477. Conveyine Pips through Towns, I. A. Timmis, 
London. 

7478. Batreries, P. Delafon, London. 

7479. RarLway SIGNALLING Apparatvs, R. Broadbridge, 
London. 

7480. Exorvss, J. W. Hornsby, D. Roberts, and J. W. 
Young, London. 

7481. Suipprrs, H. W. Trickett, Limited, and 8, A. Ash- 
worth, London. 

7482. Supper, H. W. Trickett, Limited, and J. H. 
Nuttall, London. 

7483. TorntnG Apparatus, C. G. Redfern.—{ Werkstiitte 
Jiir Maschinbau cormals Ducommun, Germany, and G. 
Nardin, Switzerland.) 

7484. TRANSMITTING ELEcTRICAL SiGNa.s, G. J. Hicks, 
London. 

7485. APPLIANCES 

ndon. 

7486. SPEED-LIMITING Devices, The British Thomson- 
Houston Company, Limited.—(H. F. T. Erben, United 
States.) 

7487. Evectric Rsitway Systems, The British Thom- 
son Houston Company, Limited, and H. 8S. Meyer, 
London. 

7488. Movtps, P. Blaubach, London. 

7489. Putiey, T. H. Breckin, London. 

7490. Pweumatic Trre and Riu, A. E. Corfield, 
London. 

7491. Tare Howpgers, C. H. Stevenson and J. T. 
Hetherington, London. 

7492. Tapie for PING - pona, 
London. 

7493. Inruser for Maxine Tea, E. G. V. Brown, 
London. 


for StockrNas, Greeff, 


for AaGrRicuLTuRE, J. Scarlett, 


J. Stewart, jun., 


7494. Kerries, P. Eckford, London. 

7495. Reruse Destructors, G. 8S. Baker, London. 

7496. Liqguip Hyprocarpon Burners, T. Clarksen, 
London. 

7497. AuTomaTic Fire-arm, H. Stamm, London. 

7498. ExpLosivk Enotnes, A. Hayes, Liverpool. 

7499. Apparatus for Tgacuinc Music, L. Everett, 
Liverpool. 

7500. Brooms and Brusues, W. H. Edwards, Liver- 


pool. 

7501. Brituiarp and other Curs, W. B. Anderson, 
Liverpool. 

7502. CooLttne Pistons of Enocrnes, J. E. McMullen, 
London. 

7503. Reerinc Gear, L. C. Hope, London. 

7504. Cuatns, J. Girlot and La Société Générale du 
Laminage Annulaire pour la Fabrication de Chaines 
sans Soudure, London. 

7505. Mertats of the ALkatiges, G. W. Johnson.— 
(The Chemische Fabrik Griesheim - Elektron, Ger- 
many.) 

7506. Apparatus for Dispensine Liquips, W. Hucks, 
jun., London. 

7507. APPARATUS for Grow1na Crops, W. N. Priaulx 
and R. Maurice, London. 

7508. Appliance for Pickinc Ur Batis, G. Veall, 
London. 

7509. GRAMOPHONE DRivinc Mecuanisy, T. Birnbaum, 
London. 
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7510 Exectric Swine Top, T. E. and T. Price, Bir- 


—_———- 

7511. Powper Recepracies, P. R. J. Willis.—(R. B. 
Wilson, United States.) 

7512. NON-REFILLABLE Bort ss, J. J. Brown, Kingston- 
on- mes. 

7518. SEED-PLANTING IMPLEMENTS, D. and O. Somers 
and C. Powers, Kingston-on-Thames. 

7514. Joints, W. Bennett, H. J. Rooke, and H. V. 
Woolecock, Birmingham. 

7515. Cigantnc Knives and Forks, E. J. Christie, 
Halifax. 

7516. Hotsts, C. O'Connell, Cork. 

7517. Hawaxs, R. W. Hindhaugh and E. A. Page, 
London. 

7518. Cana Prpz Couptines, W. G. Trethewey, Mont- 
rea 

7519. Envevopsrs, R. F. Price and L. Coen, London. 

7520. Moror Car Gear, F. W. Heaton and H. Smith, 
Manchester. 

7521. Borriss, A. J. Steele, Birmingham. 

7522. Stgam and other Wincues, C. T. Ramsay, Liver- 


pool. 

7528. Fastentnes for Boot Buttons, W. A. Walton, 
Gloucester. 

7524. Packine Casgs or Boxes, T. Marshall, Roch- 


dale. 

7525. Enve.oprs, E. R. Barnett, Birmingham. 

7526. OurER Covers of Tires, G. W. Dawes, Man- 
chester. 

7527. ARTIFICIAL Furi, A. E. Tucker and C. Cory, 
London. 
7528, Switcnes, J. Tomlinson, H. and R. Lomax, 
Manchester. 
7529. GROUNDING 
chester. 

7530. REFRIGERATING CHAMBERS, E. Bradbury, Man- 
el r. 

7531. Seats with Reversiste Backs, W. Howard, 
Manchester. 

= CarriaGE Lamps, P. Watson, Selby, York- 
shire. 

7533. Boot and SHor Scraper, H. Hailey, Hitchin, 
Herts 





Macuing, A. B. Carlisle, Man- 


7534. ATTACHING Bopy of BirpcacE to its Bass, C. J. 
Davis, Birmingham. 

7535. ANTI-FRICTION Metat, C. H. Berry and W. T. 
Hill, Manchester. 

7536, REVOLVING Brusu, A. E. Thomas and J. Buckley, 
Birmingham. 

7537. TRamcaR Guarps, R. 8S. Burn, Stockton-on- 


Tees. 
7538. Wixpow Sasues, H. Kerr, Glasgow. 
7589. Motors, R. Lucas, London. 
7540. RoLters and Mow1ne Macuiygs, J. E. Ransome, 


London. 
7541. Bricks and Bui_pino MarTerit, J. H. Pickles, 
Bradford, 


7542. CLEANING Miners’ Lamps, T. H. Morgan, 
Bristol. 

— Cycie Pyeumatic Tires, H. Jackson, Birming- 
am. 

7544, INTERNALLY-STOPPERED Botr.es, J. Mallinson, 
London. 

7545. Taps, R. and F. Cole, Bristol. : 

7546. Prorgctineg Meta Roors, J; Lindenberg, 
London. 

7547. Fittine Cartons with F our, G. H, Kirtley, 

mdon. 

7548. Lock Nuts, A. Louman, London. 

7549. Hoxtpine FLexisite Spiines, W. E. 
London. 

7550. Burtprnc Marterriat, C. Marson, New Wands- 
worth, Surrey. 

7551. Pickinc Up Batts, C. B. 8. Webb, Colchester, 


Wort, 


SEX. 
7552. DRaweR HanpiLks and Coat Hooks, W. Bell, 


Glasgow. 
7553. FLoor Scrusppers, J. L. Thomas, Norwich, 
Norfolk. 


_ anaes J. W. Hey and H. B. Braithwaite, Hudders- 
eid, 

7555, Sawinc Macuines, C. H. Clifton, Johnstone, 
Renfrewshire. 

7556. Borters, G. J. Gibbs, York. 

+ ATTENDANCE RecisterR, J. Dickinson, Keighley. 
7558. Brakes, A. T. Metcalf and R. Benson, Keighley. 
7559. Counter and Inpicator, P. B. Mallett, Notting- 






m. 

7560. Woopwork Joints, J. A. Wilson.—({The North 
American Bed Chair Company, Canada.) 

7561. Seats for Ovrpoor Ussr, R. Morrow, Glas- 


gow. 
7562. Hotstinc Roprgs, W. Schroeder and A. von 
Konigsliw, Glasgow. 
7563. Macuinery for Brenpina Piates, D. Smith, 
Wolverhampton. 
7564, Manvuracturina Mo asses Foop, H. Vaupel 
London. 
565. Taps, E. Krauss, London. 
i. Stoves, O. Ries, London. 
7567. Locomotive BorLerR Water Gavar, R. Kohnert, 
London. 
7568. Dress SuspenpeR, W. Sachs and R. Horstmann, 
London. 
7569, Air Pomps, W. Berrenberg, London. 
7570. SuppoRTING Panes of Grass, J. Degenhardt, 
London. 
7571. CaLevLaTine ScaLe or Supe, R. 
mdon. 
7572. Coat Hanogrs, A. Schwedler, London. 
7573. Nartinc Macuinery, A. G. Brookes.—({The Peer- 
less Machinery Company, United Statea.) 
7574. ATTACHMENTs for Tacs, W. Wallbridge, Birming- 
am. 
7575. Suirt Epaina, E. T. Whitelow. — (Bartels, 
Dierichs and Co., Germany.) 
7576. NAVIGABLE VRssELs, C. A. Bustin and O. P. Lewis, 
London. 
7577. Lock Nuts, J. A. Wilding, London. 
7578. TRANSPORTING GRANULAR SUBSTANCES, A. Me- 
Dougall, London. 
7579. Harvester Cuttina Apparatus, B. F. Boydston, 
ndon. 
7580, Water Caurtes, C. A. Rollason, E. Mann, and L. 
Morgan, London. 
7581. Exastic CHatn Braceets, A. Kiehnle, London. 
7582. Hatr-ptins, G. H. Bigelow, London. 
Rattway Carriace Covpiineas, J. Willison, 
mdon. 
7584. Exrractina Metats from their Orgs, F. Irvine, 
London. 
7585. Urriisine Firaments for Etecrric Licatre, J. 
F. Wakelin, London. 
7586. Ick Spurs, L. Winterhalder, London. 
7587. Metuop of ATTACHING INDIA-RUBBRR, F. Delpoux 
and H. J. la Force, London. 
7588. Furnaces, C. Wegener, London. 
7589. Macnine for SHELLING Pzas, 
London. 
7590. Erectric Heap WueEts, W. . Thompson.—({la 
Compagnie des Mines de Bruay, France.) 
7591. Drawers for SHops, T. Tirebuck and J. Tirebuck, 
Limited, Liverpool. 
7592. TELEGRAPH TRANSMITTERS, P. F. V. Pederson 
and J. Timm, London. 
7598. Gamer, 8S. A. Buck, London. 
7594, ACETYLENE GAS-GENERATING Piant, J. Ledru, 
London. 
7595. Saint Stups, C. Goater, London. 
7596. Appliance for Carryinc Rir.es, J. H. Patterson, 
London. 
7597. Coronation Souventr, F. A. Q. van Gelder, 
London. 
7598, Stgam Conpensers, L. R. Alberger, London. 
7599, —e Juicer from Lemons, C, Larue, sen., 
ndon. 
7600. Horse Tart Hoxipers, H. E. Gavitt, London. 
7601. CLInicaAL THERMOMETERS, F. Cossor, London. 
7602. AppaRaTus for Cuttina Tcrnips, J. Walker, 
London. 
7603, AUTOMATICALLY LOWERING Goops, R. Keyte, 
London. 
7604. Bicycte Pumps, J. P. Browning, R. H. Reville, 
and W. F. Paterson, London. 
7605. Banpoutiers, T. G. Wilson, jun., London. 
7606. TRANSPORTING PassENGERS, E. G. Woollerton, 
London. 
7607. Hats, 8. R. Squires and E. Morehen, London. 
7608. HicH-PREsSURE Gas, M. T. Sale and A. W. Onslow, 
London. 
7609, Sianatiine, H. H. Lake.—(A. J. Mundy, United 
States, 
7610. Breecu MecuantsM of OrpNANCE, C. Holmstrom 
and A. E. Mascall, London. 
7611. Brusues, J. M. bers, London. 
7612. Battoon, G. R. Fichefet, London. 
76138. Gas Propvucers, J. 8S, and F. L. Daniels, 
London. 
7614, AIR-CONTROLLING ApPpaRaTus, J. E. L. Ogden, 
London. 
7615. Water Cycizs, 8S. R. Perry, London. 
7616. Maxine Ripinc Stirrvps, W. H. Tildesley, Bir- 
mingham, 
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7619, Topacco Piers, W. Burns, Glasgow. 

7618. PRopuction of ACETYLENE Gas, J. and J. Law, 
Arbroa' 

7619. INksTANDs, 8S. W. Suffield, Birmingham. 

7620. HyprocarBon Burners, C. Scouller, Glasgow. 

7621, Stop-motTion Device, D. Smith, Wolverhampton. 

7622. Borine Toots, J. T. Williams and H. Tee, Liver- 


pool. 
7623. Dritt, J. T. Williamsand H. Tee, Liverpool. 
7624. Cramps, J. T. Williams and H. Tee, Liverpool. 
7625. Can Openers, J. T. Williams and H. Tee, 
Liverpool. 
7626. Siemens’ Furnace, G. Parker, Co. Durham. 
7627. Fisnina Baits, ©. Wyres, jun., and O. Wyres, 
Birmingham. 3 
7628. Punkaus, J. Hughes and H. W. Treleaven, Liver- 


poo! 
7629. Ciora Cuttine Device, P. P. Craven, Manches- 
ter. 
7630. pane Srorrrrs, A. Eckford and W. C. Pearson, 
Leit 


7631. Continvous CuRRENT Dynamos, J. Atkinson, 
dle. 

7682, Bar, W. R. Smith Edinburgh. 

7633, ARTIFICIAL Foster Motuer, J. Budd, Caxton, 
Cambridge. 

7634, Gas Gioses, E. Souter and W. Souter and Sons, 
Limited, Birmingham. 

7635. Firrines for Septic Tanxs, M. J. Adams, 


Leeds. 
7636, PERCOLATING FILTER DistRIBUTOR, M. J. Adams, 
8. 
7637. Picnic Baskets, R. W. Rodgers, Faversham, 
t. 


ent. 
7638, ADJUSTABLE CaM, E, W. Williams and J. Hicks, 





Newport, Mon, 





7639. Sropprnc Winpine Enorngs, C. Hickton and W. 
Wragg, Long Eaton, Derbyshire. 

“ Surps’ Sipe Scurtyes, L. Deny and A. Porterfield, 
a ow. 

7641, Reparrina PNgumatic Tupgs, L. A, Squire, Col- 
chester, 

7642. Brusnes for Commutators, W. Kirk, Leeds. 

7643. SkaLina Mepicinat Capsuss, A. J. Palethorpe, 
Nottingham. 

7644. cares for ConTROLLING Pumps, G. J. Gibbs, 


Yor 
7645. Wriauinc Macnines, T. 8S. Chayney, Rams- 
gate. 
a WEIGHING Macuines, J. and T, Greenwood, 
ord, 


7647. Makino Buitpina Biocks, J. C. Sellars, Birken- 
ead, 

7648. ADVERTISING Desians, C. Burch, London. 

7649. Pumeina INstRUMENT, R. Shearn, Cwmbran, near 
Newport, Mon. 

7650. NVERTING PLates to CyLinpErRs, G. Hassall, 
Hanley, Staffs. 

7651, AgRIAL Evecrric FLasuiient, J. E. Doughty, 
London. 

7652. Coms Deuivery Device, C. A. Allison.—(M. 7. 
Johnson, United States.) 

7658. SoLaR ATTACHMENT for TRANSIT INSTRUMENTS, O. 
F. Shattuck, London. - 

7654, Loosg Lear Books, H. C. Miller, London. 

7655, CHarr SILencer, H. Tas, London. 

7656. AGRICULTURAL Winp EwNoings, R. Andrade, 
London. 

7657. MacuinEs for SEALING Bortt.es, E. D. Schmitt, 
London. 

7658. Hottow Grate Bars, M. Sherman, London. 

7659, Lever Jack, W. Trewhella, London. 

7660, Stert, H. H. Lake.—(Eleetrie Furnace Company, 
United States.) 

7661, Evectrotytic Rerinina of Leap, A. G. Betts, 
London. 

7662. StramM Separators, W. L. Jameson, London. 

7663, Metaciic CARDBOARD, G. Monat, London. 

7664, Sewina Macuines, C. Guy, London. 

7665. Dynamo ELEectric Macuines, Siemens Bros, and 
Co., Limited, and J. G. Wilson, London. 

7666. ImprRovED Rotary Ewvcing, J. Bradshaw, 
London. 

7667. Hat-encacrne Device, B. R. Carley.—(— Hum- 
phrey, New South Wales.) 

7668. Printine Presses, W. E. Evans.—(The Cox-Dupler 
Company, United States.) 

7669, Feep-water Heater, H. Jensen and E. Gries, 


ndon. 
7670. Means for GENERATING Ecxcreicity, R.Wichand, 
ndon. 
7671. Sanp Moutps for Stee: Castinas, H. B, Atha, 


ndon, 
7672. Sanp Mou.ps for Erget Castinos, H. B. Atha, 
ndon, 
7673. Beit Eveets, F. J. Leland, London, 
7674. Wrencues, F. W. Brown, London. 
7675, FasTeNERS for Gioves, &c., J. L. Dinkelspiel, 
mdon. 
7676. Satmrs for Marine Vessets, R. Lundquist, 


ndon. 

7677. Sroprprva Devices for Borries, R. Gross, 

ndo: 

7678. DentaL ApPLIANcEs, W. M. Sharp, London. 

79. DentaL AppLiances, W. M. Sharp, London. 

7680, INVISIBLE - IMPRESSION Printina, E. W. Hall, 
London. 

7681. Brusugs, F. G. Farnham, Lordcn. 

7682. MANUFACTURE of PLaTE GLass, W. De P. Keyes, 
London. 

7683. Hyprocarnon Burner, I. C, 

London. 

7684, Evectrric Licut Mecuanism, A. H. Bonnella, D. 
H. Bonnella and Son, Limited, and E. E. R., C. H 
and E, W. Bryant, London. 

7685. AppLiance for Pickina ve Batis, H. Sell, 
London. 

7686. Borters, J. Brown and Co., Limited, and 8. A. 
Graham, London. 

7687. Apparatus for Rouuina Tea Lear, W. Jackson, 
London. 

7688, LABELLING Macurngs, G. F. Grotz, London. 

7689, Srianatirne, J. B. Struble, London. 

7690. THERMometeRs, E. 8. Arrighi, London. 

7691. Linotype Macuiygs, A. J. Boult.—(J. B. Bell, 
United States.) 

7692. VEHICLE WHEELS 
London. 

7693, Fitters for Juices and other Liguips, J. Kostalek, 
London. 

7694, APPARATUS for CaLcrninG Purpossgs, J. R. Horton, 
London. 

7695. Macuines for TREATING MATERIAL, J. D. Morel, 
London. : 

7696. Ceramic Vesskis, P. Aigner, London. 

7697. Game, D. Foulis, London. 

7698, APPARATUS for UTILIsine Waste Heat, J. 1. Didier, 
London, 

7699. CycLe GLoves, W. G. Belt and F. R. Norton, 
London. 

7700. PREPARING 
London. 





Graessle, 


and Sprinos, J. Brown, 


Coatep Papers, L. Lebateux, 


2nd April, 1902. 

7701. Recoverina Metats from Sats, A. Gutensohn, 
Southend-on-Sea. 

7702. Iontt1Ion Apparatus, H. T. and H. A. Dawson, 

ventry. 

7703. PrReparinc Paper, H. A. Bentley, Kingston-on- 
T es, 

7704. Corron Spoots, W. 8. Marsh, Kingston-on- 


18, 

7705. Moto Cyctgs and Cars, H. Harford, South 
Shields, 

7706. Lockinc ARRANGEMENTS for CarRiAGEs, G. W. 
Mohrstiidt and A, J. Featherstone, Erdington, near 
Birmingham. 

7707. Suips’ Steere Gear, R. Risk, Glasgow. 

7708. WueE s, J. Blaine, Glasgow. 

7709. Wixpow Buinps, E. Gee and Gee and Co., 


Halifax. 

7710, TABLE TENNIS APPARATUS, C. E. Corbitt, Chorley, 
Lancs. 

7711. Dryina Tea, W. Lamont and D. K. Michie, 
Glasgow. 


7712, CIGAR-SUPPLYING ARRANGEMENT, G. Fenwick, 
South Shields, 

7713. Tupe Piuc, A, Johnson and R. Walters, Pont- 
newynydd, near Pontypool, Mon. 

7714. Apparatus for Stopprnc Looms, J. Cowburn, 
Manchester. 

7715. Levers for Brakes, A. A. Shepherd, Eastleigh, 
Hants. 

7716, APPARATUS for TREATING MATERIALS, R. Cohnen, 
Manchester. 

7717. ARrestine the Fiicut of Gotr Batts, H. 8. 
Hele-Shaw, Liverpool. 

7718. Evectric Punka-motors, A. Zellweger, Man- 
chester. 

7719. CLOTHES-WASHING Boarps, P.-C. Barton, Man- 
chester. 

7720. Botr.e-skaALinac Devices, A. H. Francfort, 

Iw, 


7721, AMBULANCE Bearer, J. T. Brownnutt, East- 
leigh, Hants. 

7722. Lirg-saver for Locomotives, H. Isitt, Brad- 
ford. 


01 

7723, Straw Compressor for Trussers, E. Maxwell, 
Bedford. 

UMBRELLAS T. M. Ellis, 
London. 

7725. Manvracture of Soves and Hexxs, A. E. Hall, 
London, 

7726. Device for TkacnineG the Gotr Swina, 8. Clifford, 

mdon. 

7727. **Picker- up” of Baits, &c., F. W. Russell, 
Birmingham. 

7728. Pursgs, J. Dolton, jun., London. 

se Cups for Cycies, W, N. Liversidgs, Brent- 
01 


and SUNSHADES, 


7730, Motors, C. F. C. Lohmann, Berlin, 

7731, MACHINERY for MAKING Paper Baas, J 

and Sons, Limited, ¢. H. and A. Day, London, 

7732. AXLE-BEARINGS for Hanp Trucks a 
London. Sea Se Weiler, 

7733, CLosine Borries and Jars, J. A. 

London, nem Sturton, 

7734. MANUFACTURING Boo M 

ge oy Ts and SHogs, J, Finch, 


Day 








SELECTED AMERICAN PATENTS, 


From the United States Patent-ofice Oficial Gazette, 





684,477. Excavatina Toor ror PowEr Suovets, F 
") ry a — . 
i: Mount Union, Pa.—Filed Muy 3st, 
Claim.—(1) A tooth for power shovels comprising ; 

elongated aye / provided with a foot, the heen | 
lower faces of said foot extended from the elongated 
body at an obtuse angle thereto, and a detachable 
point connected to said body and embracing said foot 
(2) A tooth for power shovels comprising an elongated 
hody provided at one of its ends with a foot extending 





at an obtuse angle thereto, the said body and foot pro. 
vided with a series of openings angularly disposed in 
relation to each other, the upper and lower faces of 
said foot lying in parallel planes and the forward end 
bevelled and lying in a plane parallel with the under 
side of said body, and a detachable point having 
openings therein to register with the openings in said 
tooth. 
684,658. UniversaL Roiiine MILL, P.M. Webvi, 
Homestead, Pa,— Filed November 21st, 1900. 
Claim.—(Q1) In a universal rolling mill, the combina- 
tion of horizontal adjustable rolls, vertical adjustable 
rolls, cog wheels arranged to one of said horizontal 
adjustable rolls, cogsarranged upon one end of each of the 
said vertical adjustable rolls to communicate a rotary 
movement to the said vertical rolls, irrespective of the 


65 4. 65F) 












































adjustment of the latter. (2) In a universal rolling 
mill, the combination of horizontal adjustable rolls, 
cog wheels arranged to the lower horizontal adjustable 
roll, vertical adjustable rolls, cogs arranged on the 
lower end of each of the vertical adjustable rolls to 
communicate a rotary movement to the said vertical 
rolls, irrespective of the adjustment of the latter. 


684,798, Compinep Mow1Nc Macuine AnD Hay Rake, 
S. K. Dennis, Chicago, Ill,—Filed June 20th, 1900. 

Clain.—In a device of the class described, the com- 
bination with the mowing machine, of a rake and its 
operating mechanism, a support for said rake carried 
by the mowing machine and consisting of the arms 22 
and 23 pivotally-secured at their front ends to the 
machine and carrying the rake at their rear ends, and 
adjusting mechanism located intermediate of said ends 
whereby the position of the rake relative to the machine 











may be varied greatly, said mechanism consisting of 
the rock-shaft 28 carrying the cams 32.and 33 co-operat- 
ing with the arms 22 and 23, and means for securing 
said shaft in any desired position of adjustment com- 
prising the gear-segment 35 concentric with the on t 
and the lever 29 secured to the shaft 28 and having the 





locking-dog 86 thereon co-operating with the segment. 





APRIL 


18, 1902 


THE ENGINEER 


375 





<< 


THE STRENGTHENING OF EARLY TRON 
BRIDGES. 


(Continued from page 352) 


Cast ivon girders with side rods—Another type is 
that of the cast iron girders with side rods, which were 
frequently used for railway under-bridges fifty years ago, 
and a few of which remain to this day. These girders 
were usually made in six distinct castings for each girder— 


see Fig. 4a—all the castings being well connected together | 


by numerous bolts throughout the whole length of the 
joints. Some of these built up cast iron girders are over 
75ft. in length, more than 7ft. in depth, and weigh as much 
as 34 tonseach. The floor between the girders usually 
consists of timber cross beams, longitudinals, and plank- 
ing, with possibly a few cast iron cross girders, which 
<eem to have been intended to act as cross ties or stiffeners 
more than for the purpose of carrying any load. The 
condition of these girders is generally found to be fairly 
cood, although there are noteworthy exceptions. For 
example, trussed cast iron girders on the Blackwall Rail- 
way were found to be cracked, the ties carrying the whole 
load. All parts are accessible, and cast iron does 
not rust so quickly or widely as wrought iron, but is 
generally corroded in pits. Some of the inclined 
and horizontal side rods may be found to be 
bent, perhaps from the effect of a blow, which has pro- 
bably been unrecorded, and now cannot be traced; but 
even these wrought iron side rods are not usually in bad 
condition, and the joints are generally very rigid, with 
no sign of any incipient failure. The top flange of the 
girders is usually very narrow in proportion to its length, 
and will probably not be more than lft. in width to the 
length of, perhaps, 75ft. It appears, therefore, that this 
top flange is in danger of buckling under the compressive 
stress. The point of danger, however, in this type of 
girder appears to be at the vertical joints and their 
horizontal cover, at points C C on Fig. 4a. The probability 
appears to be that the failure will be at this point, and 
that the horizontal cover would then tear away a corner 
portion of the main casting, and thus cause failure and 
lisaster. 

It is not quite clear what effective work the wrought 
iron side rods have performed. It seems that they can 
sustain but little of the stress until the cast iron web of 
the girder has extended sufficiently to allow the side rods 


pjouts 


_——_———_f- 








| horizontal, but will 





, castings possessing considerable strength, bolted to the 


side of the arched ribs and bracing the ribs in two or 
three directions. 

In some cases there is a system of wrought iron tie 
rods at equal distances along the rib, through its centre, 
and on plan parallel to the line of the springing of the 
ribs ; in this case, of course, the tie rods will be straight, 
and will also be horizontal throughout their length, since 


| they never deviate from the condition of being parallel to 


the line of the springing. In the same bridge it will also 
probably be found that there is a system of cast iron 
bracings fastened also to the middle of the ribs, but not 
made to be parallel to the springing. These bracings will 


| be practically at right angles to the plan of the ribs, and, 


of course, in this case, where the bridge is on the skew, 
the bracings will not be in one straight line, or be 
work down from the crown of 
the arch in constantly increasing inclination to the 
horizontal, until the lowest point on the farthest 
rib is reached. In this case, of course, the ribs may be 
said to be braced in two directions, and if in addition to 
this bracing there is a solid plate floor which will absorb 
any sideways vibration, it must be said that the bridge 
is of satisfactory design. But at the same time, no 
amount of bracing the arched ribs will prevent the 
bridge from requiring immediate reconstruction if the 
compressive stress on the metal in the rib is too great, or 
of too great an intensity per square inch. 

There are, however, numbers of these old cast iron 
arched-rib bridges that have never been satisfactorily 
braced or had floors of the requisite rigidity. In this 
case it will be necessary to place on the bridge a new 
type of floor, either of floor-plates well bolted together, or 
rolled steel joints thoroughly braced together by wind 
ties, which should be firmly anchored to the main 
ribs at, or close to, the abutments of the ribs. If the 
ribs are not so well braced as they should be, it will be 
essential to add bracings of tee and angle steels, cast iron 
bracings now being out of the question, and these steel 
bracings should be firmly attached to the ribs at several 
points. It will be necessary to provide for the bracing 
of the structure both horizontally at the floor level and 
also in the curved plane of the arched ribs themselves, 
from the springing, around the arch, and down again to 
the springing on the other side. 

These new bracings should never, if possible, be 
attached to the old ribs by bolts through the ribs—that 
is to say, holes should never be 
drilled in the ribs for the fastening 
of the new work. As in the case 
of the ordinary cast iron girders, 
it is unknown what initial stresses 
or unknown elements of possible 
fracture there may be in the old 





ce ©. horirontal 
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Fig. 4a 


to come into play, and as the modulus of elasticity of 
the two metals is so different, one can almost prophesy 
that fracture of the cast iron part must take place before 
the side rods can do any work atall. Under this cireum- 
stance of the fracture of the cast iron, of course, the side 
rods even then would, in many cases, be of no use, as 
they do not possess the strength required to carry the 
loads; and in the case of the fracture of the castings, the 
bearing or abutments of the side rods would fail also, 
and the whole structure would collapse. It is, fortunately, 
very rarely now that this type of girder is to be found in 
our railways. 


ee castings, and cases have been given 
; in these pages where the drilling of 
‘ one hole through an old casting 
has led immediately to the des- 
truction of the whole structure, 
and this, of course, in the case of an arched rib bridge 
under a railway line carrying much traffic would be a 
very serious matter indeed. 

As regards the strengthening of such a type of bridge, 
as distinguished from the stiffening of the ribs, many 
difficulties at once arise. If it is advisable to place addi- 
tional arched ribs on the bridge, these must, of course, be 


| placed between the old ribs, and in this case the old 


Cast iron arched ribs.— A very successful class of | 
| to support the entire moving load upon such trestles and 


bridge, that of the sixty-year-old cast iron arched ribs, 
has even survived the latest Board of Trade regulations. 
These regulations admit of cast iron being used “in com- 
pression only” in the case of arched rib bridges that 
carry railways. It is not quite clear, however, that such 
cast iron arched ribs will never under any condition be 
under tension stresses, and, in fact, under some possible 
positions of the moving load it seems that there must be 
tension in certain parts of the rib) Many of these cast 
iron arched ribs are very slender laterally. Many of 
them, perhaps of a span of 140ft., have a depth of rib of 
not more than 3ft., and perhaps a width of rib of from 
Sin. to 14in. The thickness of metal is usually about 2in., 
and the length of rib is divided into, say, nine portions, 


with the joints of the voussoirs firmly bolted together. | 
| Springing of the new rib. 


In the consideration of these joints there need not be any 


| 


bracings and ties will all have to be removed in order to 
get the new rib into its position. This cutting of the 
whole of the bracings and ties will at once involve the 
building of considerable and complicated timber trestling 
under the bridge ; in fact, it may very likely be necessary 


timbers until the work of placing and bracing the addi- 
tional ribs can be accomplished. 

It will probably be found that the arched ribs will have 
to be erected on the site in three or more pieces, and 
the joints riveted or bolted up in situ, while the different 
parts of the rib are held in position on the trestling 
already referred to. A difficulty which may-or may not 
be of even greater complexity will be the proper provision 
of bearings for the springing of the additional arched ribs. 

In most under-bridges of this class the old ribs are 
spaced about 5ft. centres throughout the bridge, and as 
the springing of these old ribs will probably consist of a 


| skewback plate of 2ft. to 3ft. in width, it will be seen that 


great fear of failure through the joints not being able to | 


Withstand the opening tendency that must occur if either | 


the intrados or extrados of the rib was to be in tension. 
Generally it may be taken that the tension due to 
unequally distributed moving loads will be far more than 
balanced or negatived by the compressive stress that is 
due to the uniformly distributed dead load of the structure. 

Everything, however, in a bridge of this class depends 
upon the way that the arched ribs are braced together, 
and upon the type of floor that is carried by the arched 
ribs. In many instances, and perhaps in the greater 
proportion of such bridges, the floor is composed of solid 
cast iron plates throughout, stiffened at the joints and at 
intervals by ribs cast on the plates. If these cast iron 
floor plates are strong enough and if they are well bolted 
together, the type of floor cannot very well be improved 
upon. It will be necessary, however, carefully to examine 
such plates to see that the corrosion, which after more 


than half a century will be almost certain to have taken | 


place, has not weakened the castings, and it will also be 
aivinebes to take care that the ballast that will probably 
be re-laid on the bridge shall not be of a nature to prove 
injurious to the metal. The cross bracing of the ribs, 
however, is possibly even more important than the 
solidit, of the floor. In many good examples of sixty- 
bearer bridges of cast iron arched ribs the bracing is 
* that can be desired. Most of these bridges are on 

e skew, and in that case the bracing becomes a com- 


plicated matter, Probably it will be found that there are 


there is not much room for the new skew-back for the 
Another difficulty will be that 
of the cutting away for the bolts that are to fix the new 
skew-back in its position—work that must be done with- 
out disturbing in any way the springing or skew-back 
of the old ribs. These difficulties appear almost insur- 
mountable, and it will usually be found far better to re- 


/construct the bridge entirely and use steel girders of 


| ordinary modern type. 





The difficulty now will be to 
provide for the carrying of the traffic over the bridge 
whilst the reconstruction is being carried on, and this in 
the case of a crowded city thoroughfare, and much rail- 
way traffic, will be exceedingly formidable. Probably 
there would be no difficulty in the building of new steel 
girders outside, one at each side of the bridge, but it will 
be impossible to get in cross girders and the floor with- 
out removing the old structure first. If the case is one 
where three or four lines cross the bridge, the difficulty 
is yet further increased, as the cross girders would have 


| to be of so great a length. Probably the solution of the 


question will be that a deviation of the lines will have to 
be made if it is not possible to keep one of the lines open 
whilst work is being done on the others. 

Slender cast iron columns.—Many of our old railway 
bridges have slender cast iron columns to support them, 
and frequently these columns are not more that 1ft. or 
lft. 6in. in outside diameter. This method of construct- 
ing the pier or abutments of a railway bridge is now very 
distinctly disallowed by the Board of Trade regulations, 
and is at the present time never adopted for new work 
in this country. In instances where such piers do occur 





in old lines it is difficult to ascertain what the actual 
condition of the metal may be, especially if a portion of 
the length of the column is under water, which is the 
case of many of such old bridges when they have been 
built over rivers or arms of the sea. A small hole drilled 
in the column will most probably allow a measurement 
to be taken of the thickness of metal, and it may 
perhaps be assumed that the condition of the outside of 
the column if corroded will be worse than the state of 
the inside, considering that the outside will probably 
have been more subject to atmospheric influences and 
damp than the inside of the column could have been. 
It is also possible that some old drawings may be attain- 
able that may give the depth to which the columns are 
sunk in the river, and it is not a difficult thing to make 
a couple of borings, one at each side of the stream, in 
order to find out what the nature and depth is of the 
soil into which the column or pile is sunk, 

When all these particulars have been ascertained it is 
not difficult to make a calculation of the strength of the 
column, it being, of course, assumed that a large margin 
of safety is to be allowed. All the bolts that attach the 
different lengths of the columns and the bracings should 
be carefully examined, and anything found deficient 
should be made good. 

All that can be done in the way of strengthening these 
cast iron columns of small diameter is either to place 
additional columns under the superstructure or to stiffen 
more effectually the old columns. It was the custom 
half a century ago to attach all the stiffening and bracing 
parts, such as bolts, other castings, or angle and tee irons, 
to the columns by means of lugs that were cast on the 
columns, but since that time it has been found -that this 
is a source of weakness in the bridge, and that all attach- 
ments of this sort should be by means of wrought iron or 
steel bands entirely circling the column, and which cannot 
come away except by the failure of the whole column. 
All new work, therefore, that is attached to the columns 
should be fastened in this fashion, and it would be as well 
in railway work if cross ties, and, in fact, all description of 
bracing, were made of angle or tee sections, or some section 
that will withstand both a tensile and compressive stress, 
under the very different conditions of loading and of 
wind, vibration, and other stresses. In all cases of 
slender cast iron columns that carry railways over rivers, 
and especially if the current of the river is at all rapid, a 
careful examination should be made to see whether there is 
any scour at the bottom of the river that has taken away 
any of the bearing or protection of the piers. Ifsuch scour 
is found, probably cement bags piled around the base of 
the pier will stop the scour, or at least divert it to another 
channel where it is less dangerous. An examination of 
the head or cross girder at the top of the columns will be 
necessary in order to ascertain whether it is doing its 
work in distributing the load effectively, or if all the load 
is being carried on one or two of the piles or columns 
only. Raking struts outside the bridge may sometimes 
be fixed with advantage, and will tend greatly to steady 
the structure under gales of wind and the vibrations and 
shocks due to the moving loads, and will meet the stresses 
induced by centrifugal force when the bridge is placed 
under a curved portion of the railway, in an effective 
manner. 

(To be continued.) 








TUBE RAILWAYS AND VIBRATION. 


On the 21st February and 14th of last month we com- 
mented upon the Board of Trade report upon this important 
subject, and expressed the hope that the appendix contain- 
ing details of Mr. A. Mallock’s experimental investigations 
would be published at an early date. This appendix has 
now appeared and forms extremely interesting reading 
to all concerned in the matter, either from the scientific 
and technical or from the trade point of view. The 
subject of complex earth tremors is one requiring difficult 
mathematics fully to elucidate it, while Mr. Mallock has 
to write so as to endeavour to make himself intelligible 
to members of Parliament. This restriction must be 
remembered, and while we find here and there in his 
exposition some elementary and homely differentiation 
calculated to raise pleasant reminiscences of Cambridge 
days, we must not expect any elaborated scientific 
analysis of the various problems involved. Mr. Mallock 
does not hold the same responsible position as do the 
members of the Committee, Lord Rayleigh, Prof. Ewing, 
and Sir J. Wolfe Barry, so that we naturally find him 
expressing in this appendix much more decided and 
convinced opinions than those in the chief report, the 
colourless character of which was rather disappointing. 

Mr. Malloch tells us that these vibrations “are caused 
by a heavy load moving quickly over a rough surface.” 
Throughout he insists on the roughness of the surface as 
the primary cause of the tremor-energy development. 
He measured the irregularities of the rail surface by 
sliding along it a 6ft. long deal straight-edge carrying a 
cylindrical brass “ feeler,” which was free to rest in close 
contact with the rail, and whose motion relative to the 
straight-edge was multiplied tenfold by a light wooden 
lever. The measurements were autographically recorded 
by a pencil on a paper strip moved by a roller running on 
the rail. In the sample autograph given in the Appendix 
lin. isthe deepest unevenness from crest to hollow, and 
it is steted that they averaged ;4in. spaced from 2}ft. to 
33ft. apart on bull-headed rails, and somewhat closer on 
bridge rails. The unevennesses shown in the autographs 
from rails used on the Great Western Railway and on the 
City and Waterloo are not so large as those of the 
Central London. What the instrument shows is the 
depression of each rail point below the line joining the 
two highest points, one within a yard in front, and the 
other within a yard behind, the point measured—or, 
rather, the variation of this depression. A somewhat 
similar but more accurate apparatus we autographic 
records of the deviations from circularity of. various 
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sections of the tread of the wheel tire. Here the devia- 
tion seems rarely to exceed jin., although Mr. Mallock 
does not state what the general result of these measure- 
ments has been, and we can only judge by the pair of 
specimen diagrams printed. 

We may here remark that it is certain that both loco- 
motive and carriage wheels are continuously oscillating 
from side to side so as to ride upon the lower and then 
on the higher parts of the conical tread, and very often 
also on the flange fillet, and that the differences of the 
radii to these different portions of the tread are greater 
than the irregularities of surface measured by the above- 
mentioned apparatus. The difference of radii at the two 
ends of the conical tread is from din. to over ;'yin., and, 
of course, when the fillet rides on the rail, as it often 
does, the effective difference is much greater. We are 
forced, therefore, even without entering upon any calcu- 
lations, to be sceptical about the practical importance of 
these “roughnesses” which the reporters and Mr. 
Mallock believe to be the root cause of all the trouble. 
With conical treads to the tires, this side to side sinuous 
running is inevitable. The object of the coning is to 
keep the vehicle in an average central position, and to 
avoid excessive grinding between the flanges and the 
rails. The wheels which such deviation from central 
position causes to approach the rail run on the larger 
diameter, and therefore tend to run ahead of the opposite 
wheels, thus steering the vehicle towards the central 
position again. But such steering carries it beyond this 
position, with the result that there is alternate swaying 
from side to side continuously maintained, even on the 
straightest lines. This fact is, of course, familiar to all 
railway men, who have devoted generations of time and 
labour to efforts to obviate it; but we fear that the 
scientific experts asked to investigate this vibration 
problem have not been given sufficient preliminary 
coaching with regard to such practical facts of railway 
running. Cylindrical tires have often been used, but 
without producing much change in the resulting pheno. 
menon; the throw-off from the rail only becomes more 
sudden and violent, owing to the more rapid change of 
diameter when the flange fillet begins to ride. 

In considering the main report a few weeks ago, we 
expressed doubts about the soundness of the opinion that 
these unevennesses of the rail surfaces could have the 
effective importance attributed to them. This main 
report did not give us the figures of the experimental 
evidence upon which this opinion was based, and we 
therefore at that time contented ourselves by illustrating 
the subject by a simple calculation of our own. The 
result of this calculation was “that if the convex rail 
curvature give a drop from the tangent at any point of as 
much as jin. in Tin. length, then a load rolling at 
25 miles per hour on this part of the rail, and acted on 
by its own weight only, would bear on the rail 
with zero pressure at this place.” We at the same 
time explained the modification of this result due to 
variation of dip, to variation of speed, and to the loading 
of the mass with a greater acceleration force than its own 
weight as by a spring-borne extra load. Now, this j;in. 
dip in Tin. length evidently corresponds to a wave of jin. 
depth from crest to trough, and of 28in. length from 
crest to crest, assuming the wave to be of symmetric 
form. The form of the curve is here taken as parabolic. 
A speed of twenty-five miles per hour means 440in. per 
second, or sixteen of such waves per second. Mr. 
Mallock states the average rail unevenness to be one-half 
of this, and the average spacing to be from 80in. to 42in. 
He does not state what he considers to be the actual 
result of these measured irregularities in respect of varia- 
tion of pressure on the rail; but he has made a series of 
calculations of the amplitudes of sine-wave depressions, 
which at various numbers of repetitions per second would 
relieve the rail of all pressure, and has put these in the 
form of a curve on a squared paper diagram, Fig. 12, 
Appendix IV. The title of the diagram is “ Curve show- 
ing Amplitudes of Vibrations which give a Maximum 
Acceleration equal to Gravity, or 32ft. per second per 
second.” The co-ordinates of the curve are vibrations 
per second and thousandths of an inch. Against sixteen 
vibrations per second we find on the curve 0°008lin. 
Now, this result is sostrangely different from the above 
O-lin. that, although the sine-curve gives a sharper 
maximum acceleration than does the parabolic—which 
latter gives uniform acceleration—this variation of 
form could account for only a fraction of the change 
in the result. We were thus led to criticise Mr. Mal- 
loch’s curve more narrowly, and we regret to say 
that in his sine formula—page 11—he mistakes the semi- 
amplitude for the amplitude, and in working out from 
the formula his curve ordinates, he forgets to multiply 
by 12, in order to reduce from feet to inches. The form 
of the curve in Fig. 12 is perfectly correct, being an 
ordinary curve of reciprocal squares ; but in the title one 
should read “ Semi-amplitude ” in place of “ Amplitude,” 
and on the vertical scale one should read “ thousandths 
of a foot” in place of “thousandths of an inch.” In 
other words, he has taken the constant of the curve at 
about 800, whereas its correct value is 19,555 or twenty- 
four times as much. Thus he credits a sin. depression 
in the rail with as much vibration-producing capacity as 
24 
20 


== ltin., would actually have. As nowhere in either 


the report or the appendices do we find any specific 
figured statement of their evaluation of this hammer- 
blow on the rails, we can only speculate upon how far the 
extreme nervousness of the members of this Commission 
in regard to microscopic rail depressions is due to con- 
templation of this remarkable diagram, Fig. 12. Of 
course, we can well understand this nervousness if che 
members of the Committee, who are practical men, were 
persuaded to believe that Mr. Mallock had discovered 
the effects to be the same as would actually occur were 
the train driven at from twenty to thirty miles per hour 
over rails pitted from lin. to 3in. deep every yard of 
length. We do not hear of the Committee riding in any 
of these trains in order to obtain personal experience of 


the vibration as communicated to the train, and under 
the above suppositious circumstances we do not wonder 
at this; it seems to us very natural. We ourselves 
would avoid doing so under the same circumstances. 

Mr. Mallock states that the vibrations in the ground 
close to the line had an average frequency of fifteen per 
second. Of the seven sample diagrams he gives on sheet 
No. 1 we count a frequency of 16 in three of them, 17 and 
18 in two others, and 25 and 30 in the remaining two. 
The train speeds recorded were from 20 to 21 miles per 
hour. Now we believe that the tunnel tube plates are 
about 22in. wide, so that this is the spacing of the flanges 
which give rigid support to the sleepers and rails. The 
speed of 20 miles per hour is 352in. per second, so that 
these flanges would be passed at the rate of os —— 
per second. The exactitude of the coincidence between 
this quotient and the frequency of the vibrations recorded 
on Sheet No. 1 is almost surprising. But to our mind 
it is still more surprising that neither the report nor the 
appendices show anywhere an indication that this 
coincidence has been noticed or that any inferences have 
been drawn from it. We think the natural inference is 
plain and easy. 

Mary parts of Mr. Mallock’s appendices provide 
abundant proofs of the proposition which we set forth in 
our last article on this subject, to the effect that the 
vibrations at some little distance from the railway, 
although assuredly drawing their energy supply from 
the passage of the trains along the line, yet so far as 
form, amplitude, and frequency are concerned, are, in the 
main, the vibrations of the houses and other masses 
themselves—that is, at each place they depend almost 
entirely upon the local characteristics of that one spot. 
Thus, in the cellars, the vibratory movements are so 
minute that they can hardly be measured, while in the 
higher parts of the house they are of much larger 
amplitude and of the natural frequency inherent to the 
walls and floors of each particular étage. In his calcula- 
tion referring to this matter at foot of page 13, Mr. Mal- 
lock appears again to confuse between amplitude and 
semi-amplitude. He dwells upon his having found 
in several floors a natural period of vibration of 
jis second, and comments upon the coincidences between 
this and that of the true tunnel vibration. We think he 
makes too much of this coincidence We decline to be 
otherwise than very sceptical as to the suggestion that 
the majority of floors in all houses, and at all heights 
from the ground, have about the same natural frequency 
of vibration. We can at the moment offer no experi- 
mental disproof of this suggestion; but we confess it 
would appear to us passing strange if it turned out to be 
approximately true. 

The appendix repeats somewhat emphatically the 
statement made in the report that if the rails were 
exactly straight and did not bend under the passing 
axle loads, and if the wheel treads were truly circular, 
no vibration would result. We have already expressed 
our entire disbelief in this proposition. We do not doubt 
that if the existence of these irregularities and of the 
conicity of the tires were done away with, the harshness 
of the tremors created would be smoothed away to a 
more melodious hum, and that the intensity of the 
annoying effects would be reduced if the rail did not 
depress so much under the load. But the remaining hum 
would still be a source of energy amply sufficient to 
stimulate into vibration surrounding structures, each 
according to its own particular elastic characteristics. 
However minute the amplitude of the tremor be, if the 
frequency of its beat upon the structure be sufficiently 
rapid in proportion to that of the natura) swing of the 
structure, such swing of the structure is an inevitable 
consequence if it be elastically constructed so as readily 
to absorb the energy of the tremor, while it will not start 
into disagreeable vibrationif it have the quality of damping 
out the beats. The tunnel itself is an elastic mass, with its 
own structural peculiarities. It requires essentially to 
be made very stiff and rigid, and it must of necessity 
vibrate in obedience to its own elastic properties when 
the pressure of the contact of aheavy load passes rapidly 
along it. Some damping effect may be obtained by 
inelastic padding between the rail and the cast iron 
shell; but it is evident that the efficiency of such 
damping cannot be high initially, and must rapidly dis- 
appear under the compression of the continuous heavy 
traffic. 

Very numerous observations were made to endeavour 
to detect a difference between the tremor-producing power 
of different trains. These failed to bring any such differ- 
ence to light, and it may be safely assumed that none 
exists. But the records of these observations show very 
markedly one difference to which the reporters make no 
reference. In all cases a very much larger number of 
up trains than of down trains caused disturbance in 
neighbouring houses. This phenomenon seems to have 
practical importance, as well as great scientific interest. 
An instance of the same kind is recorded in a particularly 
instructive letter appearing in our issue of 11th inst. from 
a correspondent in the Isle of Wight. It is also recorded, 
both along the Central London line and in this case in 
the Isle of Wight, that the tremors are transmitted at 
some times and not at others. Our correspondent seems 
to suggest that the clay soil and the change from wet 
and cold to dry and hot weather is influential in these 
mysteriouschanges, and we know of other cases in which 
such changes appear when the medium is mainly 
clay. Every one knows how clay soil fissures and 
closes up again in the dry and wet conditions, and 
possibly this may give some clue to a rational 
explanation. But as regards the effect of changing the 
direction of travel, the evidence for this seems more 
decided, and the explanation more difficult. The enor- 
mously different results caused by the passes of the locomo- 
tive and by those of the train of carriages it draws, taken 
in conjunction with this, gives ground for at least a 
speculative explanation. This latter difference seems 








too great to be due altogether to the difference of load 











axle. There is another kind of difference between the 
passes of the two kinds of wheel load. The locomotive 
wheel grips and drags the rail horizontally ; the carriage 
wheel does not do so. The driving grip of the locomotive 
wheel throws the rail immediately in front of it into 
tension, and the rail immediately behind it into com. 
pression, As the wheel passes over each part of the rail, 
this part is thrown quite suddenly over from horizonta| 
tension into horizontal compression at the same moment 
that it receives its maximum vertical compressive and 
bending stress; at the same moment also as the shear 
on its vertical section changes over by a sudden big leap 
from positive to negative. In these actions the sudden 
change of sign of the stresses is in one or the opposite 
direction, according to the direction of travel of the loco. 
motive, and this may, especially as regards the hori- 
zontal driving drag, have an influence on the transmission 
along each most facile channel of transmission to each 
particular building. 

In Appendix IX. sketches are given of Mr. Mallock’s 
instrument, which gave the photographic records of the 
vertical components of motion in the tremors investigated. 
The instrument is an extremely pretty and ingenious one, 
and should be studied by those technically concerned jn 
seismology. The steady mass is a flat rectangular plate, and 
it is guided to move onby in a vertical translatory motion 
by five horizontal sharp-pointed hard steel rods, the 
sharp points at the two ends of each rod resting in conical 
cup bearings. In normal position these rods exert no 
vertical component of pressure either on the steady mass 
or upon the frame, so that a vertical kick given to the 
frame end of a rod does not produce a corresponding 
kick on the steady mass. These five guiding rods leave 
the plate free to revolve in one of the two opposite direc. 
tions round each of four axes, two horizontal and two 
inclined. The weight is suspended by a spring whose 
point of attachment and line of action are excentric from 
the centre of gravity, and the two horizontal components 
of excentricity furnish the leverages of two turning 
moments which tend to rotate the mass oppositely 
to the rotary motions which the rod guidance per. 
mits. Thus the plate is held up against the rod 
points with pressures proportional to the excentricity 
of the attachment of the suspending spring, and this ex. 
centricity can be adjusted by means of a screw. If, now, 
an earth tremor lifts the frame a small distance, the 
spring is elongated and pulls upwards with aslightly greater 
force, but at the same time the frame ends of the guide 
rods are raised so that these rods push the steady mass 
with a small downward component of force. This down- 
ward push is proportional to the lift of the frame so Icng 
as the motion is very small, and the increase of upward 
spring tension is proportional to the same lift. By proper 
adjustment the two variations can be made to balance 
within any desired degree of closeness, leaving only 
that want of astaticism needed to maintain a constant 
neutral position, and giving a slow period of natural 
vertical vibration. The steady plate carries a micro- 
scopic objective lens which photographs the image of a 
wire fixed to the frame on a travelling photographic 
plate placed at such a distance that the motions are 
magnified seventy-five times. The instrument is said to 
work well: the autographs reproduced in the report are 
clear and sharp. The objections to the instrument are 
that the ten cup bearings of the fine rods must introduce 
some appreciable frictional resistance to free motion, and 
that the same result could probably be reached by 
simpler means. The theory of the instrument, as stated 
by Mr. Mallock, does not seem quite correct, because it 
suggests that, when the plate swings upwards from 
normal, the frame remaining steady, the deficiency of 
work done by the spring in consequence of its slackened 
tension is compensated for by work done by the upward 
components of the thrusts of the guide rods. It is, how- 
ever, clear that these rods do no work, their bearing 
points moving always exactly at right angles to the 
direction of their thrust. The real compensation 
comes from the slight tilting motion given to the 
plate in such a swing. This tilting makes the 
working point of attachment of the spring rise through 
a greater height than the centre of gravity of the weight. 
and this greater movement compensates for the diminish«d 
working pull. The calculation is quite simple, but this is 
not a suitable place to set it forth. The compensation 
may be made exact for a small range of motion. This 
small tilting movement, which is essential to the astatic 
action, is not mentioned by Mr. Mallock, but we will not 
conclude that he has overlooked it. Both the mechanical 
and the optical features of the design are theoretically 
beautiful, and, if a simpler one were not available, this 
should be the instrument that ought always to be used in 
such investigations. : 

The report says that the instrument was placed in a 
stout wooden box, and that this “was rested on three 
short strong legs which stood on the paved floor, &c. Kc. 
We are much inclined to doubt the efficiency of this mode 
of attachment to the vibrating earth. Here are evidently 
two loose joints in this attachment, loose except for the 
bearing pressure due to the slight weight of the instru- 
ment. Now avaluable feature of the report is its pointing 
out how each attachment to the earth develops the 
vibration characteristic of its own mass and elastic 
structure. This is evidently the more readily developed 
at the expense of the forced vibration the slacker are the 
joints of attachment. It is permissible to raise the 
question how much of some of the more minute tremors 
recorded were due to the natural and particular vibrations 
of this box, superadded to, or independent of, but 
stimulated by, the forced vibration transmitted to 
the box from the earth. We think it would have been 
better to fasten the box down as tight as bolts and 
screws, or very heavy anchor weights, could fix it. 








Tue greatest steel and coal industries of Canada, 
known as the Dominion Properties, have been amalgamated, the 


former leasing the coal company on a. basis of 8 per cent. 


dividend. 
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DIAGRAMS OF DIFFERENT SYSTEMS OF PAYING WAGES 
PiECE-WORK SYSTEM. 


TIME SYSTEM. 


ONCOST AT 100% OF WAGE 
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PREMium System (ROWAN) 
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PREMIUM 30% OF TIME OR WAGES SAVED 
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THE PREMIUM SYSTEM 
No. VII. 

In our last article we included an instructive diagram 
showing the difference between the Halsey and the 
Rowan system, and illustrating graphically the advantage 
of the latter for the greater number of cases. 


By the kindness of Professor Barr we are able to-day | 


to put before our readers an interesting series of diagrams 
which exhibit very forcibly the difference between time, 
piece, and the Rowan, Weir, and Halsey system of pay- 
ment. A few words of explanation will probably be 
welcome, 

In the first place, the word “ oncost” is unfamiliar to 
southern ears. It means all the expenses in connection 
with a job other than actual manufacturing wages or 
materials, or, in other words, “ general establishment 
charges.” For the sake of uniformity and simplicity it 
1s taken in preparing the diagrams as being equal to 
the net manufacturing wages. 

Referring now to the diagrams themselves, the line 
marked “ Rate” stands for the wage per hour which the 
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man receives. Under the time system this is, of course, 
a constant, that is to say, whether a man does little or 
much, he still gets the same wage per hour. Under the 
piecework system the rate rises very rapidly, for the 
more pieces the workman produces per hour the higher 
is his wage. This curve shows where the temptation to 
cut the rates comes in. In the Rowan premium system 
the rate rises, of course, but it rises more slowly, and 
quite regularly. It will be observed that by piecework, 
if two pieces are done in the time allowed for one—see 
top horizontal line—the rate per hour has doubled; 
| whereas by the Rowan system the rate is not doubled 
| until all the time has been saved—an obviously impos- 
sible condition. 

Take now the next line, “ Wage Cost per Piece.” On 
| the timework system this falls, of course, as the produc- 
| tiveness rises. If two pieces are done in the time 
| allowed for one evidently the cost is halved. Under the 
piecework system, from the nature of the contract, the 
| wage cost per piece is constant. Under the Rowan sys- 
|tem it falls rapidly, as the number of pieces done per 

unit of time increases, but it is always higher than under 
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the time system, the amount by which it is higher repre- 
senting the inducement in money which the employer 
offers to the workman for his extra skill, intelligence, or 
exertion—it is, in fact, the premium. 

The last line shows the total cost per piece. The cost, 
exclusive of labour—that is, the oncost—is calculated as 
equal to the labour cost for timework, and as equal to 
the labour cost minus the premium, for the premium 
system. The line, therefore, is double as high as the 
wage cost line at any point in the time system. Any 
other rate of oncost calculated upon time can readily be 
substituted for the 100 per cent. taken for the diagrams. 
If oncost is calculated upon “time and material,” the 
curves would, of course, vary for each article depending 
on the relative value of material and wages. 

On the piecework system the oncost per piece decreases 
as the productiveness increases, being taken as equal to 
the normal wage for the time taken. 

Under piecework, although the wage cost per piece is 
constant, the oncost per piece must fall, as a greater number 
of pieces are done within a given time; if an infinitely 
large number were done in the time allowed for one, the 
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oncost for each piece would; of course, be infinitely small. 
This explains why the line falls instead of being parallel 
to the wage cost line. The point to be observed is that 
the total cost per piece, no matter how many pieces may 
be made, can never be less than the fixed price allowed 
to the workman per piece; or, put in another way, the 
only gain to the master due to a large number of pieces 
being made in a given time is the reduction in “ oncost.” 
Turning now to the premium system, it will be noticed, 
in the first place, as contrasted with the system of piece- 
work payment, that the total cost tends towards zero as 
the productiveness is increased; and, secondly, that 
although the line showing total cost is curved by the 
amount of premium paid, it does not depart very greatly 
from the straight line of the time system, while the 
workman is given a strong inducement to reduce the 
cost, and a direct benefit from his exertions. It would 
be impossible to offer a more conclusive argument in 
favour of the Rowan system as against piecework than 
this. It shows most forcibly where the advantage comes 
in to the employer, and also that, as compared with the 
piecework system, there is much less inducement to cut 
prices, and therefore less liability to cause the workman 
to limit his output in the fear that prices wi!l be cut if 
he increases his productiveness. 


BARBETTE 


In connection with his diagrams, Professor Barr | 


writes to us as follows :—‘*Comparing the Weir 
system with the Rowan system, it will be observed 
that if the time allowed should, from any miscal- 
culation, have been fixed much higher than the time 
in which the work can actually be done, the work- 
man’s remuneration rises to a very high figure. If, for 
example, he does three pieces in the time allowed for 
one, he gets double pay on the Weir system; while on 
the Rowan system he gets one and a-half times his normal 
pay. On the other hand, if he does five pieces in the 
time allowed for four, he gets, on the Weir system, one 
and one-eighth times his normal pay; while on the 
Rowan system he gets one and one-fifth times his pay. 
The Rowan system, therefore, gives a larger premium 
than the Weir system for small savings in time, and a 
smaller premium for very large savings. But if a man 
can do, say, four pieces in the time allowed for one, that 
must be put down to a wrong estimate of the reasonable 


times as hard, or as effectively, as he would be expected 
to do if on timework. The Rowan system would appear, 
therefore, to be much more rational since, while giving 
the workman greater inducement to increase his pro- 
ductiveness on a reasonable estimate of the time in 
which he may be expected to do the work, it provides 
against an unreasonable remuneration being given on 
account of an erroneous estimate having been made by 
the rate-fixing department of the time a piece of work 
should take. It is, I think, reasonable to assume that a 
workman will not be entitled, on account of extra 
exertion, to receive more than double the wage he is 
Prepared to accept, and has agreed to accept, on time- 
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| which a certain melancholy interest attaches. 
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{closes the rearward parts of both guns. 
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work. The inducement to cut rates is, therefore, almost 
eliminated under Rowan’s system, even if a very liberal 
time estimate has been made. 

Similar remarks apply to the Halsey system, which 
differs from Weir's only in the proportion of premium, 
giving even less inducement to the workman.” 

We have already in previous articles dwelt on 
these points, but Professor Bar's remarks will add 
not a little weight to our argument as coming from | 
an actual employer of labour who uses the Rowan | 
plan. We may remark that the distinction between 
Halsey and Weir is used only for convenience. Mr. 
Halsey advocates paying the men only one-third 
of the saving, whereas Mr. Weir gives them half— | 
as do several other employers in this country. But the 
plan is exactly the same, and Mr. Halsey fixed no definite 
proportion in formulating his scheme. The two are con- 
trasted in our last diagram. The dangerously rapid rise 
of rate by Weir’s plan will be noted. It has resulted in 
cutting in more than one works. That trouble has not | 
thereby ensued shows that the management has been 
prudent, and that the system has taken a firm hold. But | 
we cannot help regarding it as a dangerous course. 








THE ACCIDENT ON BOARD H.M.8. MARS. | 





As our readers are well aware, a terrible accident occurred 
on board H.M.S. Mars during practice with her big guns on 
Monday last, off Berehaven. It is reported that asthe breech 
of the port forward 12in. gun was being opened, consequent 
upon a miss-fire—which had apparently occurred in both 
guns—the breech block was blown violently backwards, wreck- 
ing the turret, killing two officers and nine men, and wound- 
ing one midshipman and six men. In the absence of any 
official data, and with only vague and contradictory reports 
to guide us, it is impossible to form any trustworthy opinion 
of the immediate cause of the accident. We have commented | 
briefly on it on another page. 

We believe the re-appearance of two engravings which 
were published many months ago in these columns will not | 
be without great interest to our readers at the present 
moment. Probably comparatively few of those who have | 


1 C ; | read of the lamentable accident on board H.M.S. Mars have | 
allowance of time, and not to the workman working four | 


clear notions of what a naval mounting for big guns is like. | 
We endeavour by the engraving above and the drawing on | 
the opposite page to convey some notion of the appearance of | 
the barbettes of the ships composing the class to which the | 
Mars belongs. The pictorial view was drawn in the Prince | 
George, a sister ship. It shows the breeches of the two | 
12in. guns and parts of their accessories. By the help | 
of the drawing we can indicate several other points to 
The sight- | 
ing and firing of the guns takes place from the armoured | 
hood g g perched on top of the great shield which en- | 
The gunner 


| in the all-round platform. 


| Technical College, Professor 


| j 


E GEORGE CLASS 





In action, this sighting hood is 


horizontal wheel ih. 
covered by a domed roof, which can be swung back out of the 


way. There are two similar stations—one for each gun—and 
it is probable that they were both occupied at the time of 
firing. The domed roof being thrown back, the great 
pressure produced inside the shield by the explosion may 
have blown the two unfortunate men out through these 
passages. Possibly they were standing at the open doors of 
the shield. 

The rest of the crews of the two guns would be sta- 
tioned on the two loading platforms, round the rammers 
Mand F. The upper platform is attached to the shield, and 
retains at all angles of training its position directly to the rear 
of the guns. The lower platform contained within the barbette 
proper forms part of the ship, and is stationary. The loading 
gear init can only be employed when the guns are pointing due 
fore and aft and elevated to an angle of 15 deg. It iscalled the 
fixed loading station, in contradistinction to the upper, or all- 
round loading platform. The levers by which the rammers 
for charging the guns are worked are marked N, P, B, and G. 
The breech mechanism is shown at R and Q. At all these 
positions men were probably placed, besides others who have 
charge of the shot and ammunition hoists C and O. It will 
be understood that the position is quite confined, particularly 
If the guns were trained on the 
beam at the time of the accident it is possible that some men 
in the lower station may not have suffered, but it is unlikely 


| that any in the upper station, immediately behind the guns, 
| can have escaped without injury. 


A careful examination of 
the gun on Wednesday is said to have resulted in the detec- 
tion of no injury to either the gun itself or the thread of the 
breech block. 





PROFESSOR ROWDEN OF GLascow.—T'o mark the completion of 
his twenty-five years’ occupancy of the chair of applied mechanics 
in Anderson's College and the Glasgow and West of Scotland 
W. T. Rowden, B.Sc. (Lond.), 
A.R.S.M., was entertained to dinner by a number of his former 
students in St. Enoch Station Hotel, Glasgow, on the 12th inst., 
Mr. E. Hall Brown presiding. Warm tribute was paid by a 
number of speakers to Professor Rowden’s abilities, and he was 
presented with a split seconds chronograph watch, chain, and 
appendage. -In acknowledging the gift, Professor Rowden observed 
that he never aimed at popularity. He had his own ideasof what was 
right, and he went for them inspite ofeverybody and everything. He 
never thought about the Science and Art Department; he made 
up his mind that a certain line was proper, and he followed that 
line to the best of his ability. As to the compliment they had 
»aid him, he humorously remarked that if they still retained any 
sindly feelings for him after the ‘‘hammerings” he must have 
given them, they must be made of deuced good metal. He was 
glad they appreciated his method of teaching. To develop the 
——o in pupils was, in his opinion, the function of education. 

rom the beginning he made up his mind that if progress was to 
be made the students must work themselves. The less he did 
himself and the more he made them do the better for them. He 
characterised it as nonsense for students to go. to popular lectures 
and fine experiments, and sit gaping at them without attempti 
to do anything themselves. The Professor recalled that he ha 
occupied his present position since 1876, but he was nearer his 
jubilee than his semi-jubilee as a teacher of mechanics, In 1859 


| stands on a platform with his head in gg looking out over 
| the back sight ec and the fore-sight ff. He controls the 
elevation of the piece by the lever Z, and its direction by a 


he formed classes for engineering students at Bristol. Since 1861 
up to the present time there had never been a year in which he 
had not been teaching evening classes for engineers. 
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THE CROSS-CHANNEL PASSENGER STEAM- 
SHIP SERVICES. 
No. XIII. 

BEForE proceeding to note the further additions made 
to the fleet of the London and South-Western Railway 
Company, subsequent to the purchase in 1870 of the 
steamers Alice and Fannie, which, by the way, were two 
of the finest paddle boats that have ever been employed 
in the Channel service, we must pause to mention one or 
two incidents in connection with some of the earlier 


boats engaged in that service, which serve to show the | 


want of knowledge then prevailing in the management 
and handling of the engines of steamboats and the delays 
occasioned by not keeping them up to their professed 
capabilities. 

The first incident has reference to what, in the Press 
notices of the time—January, 1845—was recorded as 
“An Accident of a Singular Nature,” which occurred in 
the Southampton Docks to the old paddle steamer 
Transit—commanded by the Captain Goodridge men- 
tioned in our last article—on her arrival from the 
Channel Islands. She had entered the dock and was taking 
up her berth, when, in order to place her properly alongside 
the quay, the order was given from the bridge to back her. 
Apparently no notice was taken of this order, as the 
paddle-wheels still moved in the ahead direction, and, in 
spite of the continued calls to stop her, she was driven 
against the North Quay wall, and her bowsprit, figure- 
head, and cutwater were smashed to splinters. On 
inquiry being made, it appeared that, the chief engineer 
being ill when the vessel left on her trip, the charge of the 
engines had been given to the second engineer, who, as it 
proved, actually did not know how to reverse the engines 
or stop them promptly, and through want of this know- 
ledge had caused the damage to the vessel, which, 
fortunately, was done in dock. Under the circum- 
stances, it was, as remarked at the time, providential 
that the Transit did not on her passage come into direct 
proximity with any other vessel, or most serious conse- 
quences might have resulted. 

From the foregoing recorded incident it is evident that 
no enforced or other examination of sea-going engineers 
had in the days of the Transit been even thought of, or 
such a “second engineer’ would never have been 
allowed to go to sea. 

In our last article we mentioned that the transfer of 
the Channel Islands mail service from the Weymouth to 


AND BERTHS, 8.8. 
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the South-Western Steam Packet Company took place 


on April Ist, 1845. It was, however, found early in the 
following month that the new arrangement worked very 
| unsatisfactorily, as the old packet just mentioned—the 
| Transit—which ought to have arrived at Guernsey from 

Southampton at 7 a.m. on a Friday, did not reach there 
| until 12.30 p.m., being 17} hours in making a passage of 
| 97 miles, a rate of about 5} miles an hour, or as the 
| record puts it “something between the pace of a broad- 
| wheeied wagon and a hackney coach,” a boat evidently 
| not of the “ greyhound ” type. 
Another provoking disappointment and delay in the 
| passage of what—like the Transit—were then denomi- 
| nated “splendid and powerful steamships ” was experi- 
| enced in the case of the steamer Wonder, then credited 
| with being the fastest boat in the Channel. As this 
| vessel figured later on in the year—1845—in a competitive 
trial of speed with a then famous Royal steam yacht, we 
may here give a few particulars of her. The Wonder 
was an iron paddle steamer built by Ditchburn and Mare 
in 1844 to run between Southampton and Havre. She 
was 158ft. long, 20ft. 6in. beam, and 10ft. deep in the 
hold, and was fitted by Seaward with three cylinder 
atmospheric engines, the cylinders being 53in. diameter, 
with a 3ft. 6in. piston stroke. These engines drove a pair 
of paddle-wheels 19ft. diameter at tips of floats, which 
| were of the Morgan feathering type. The boiler supplying 
steam was a tubular one with five furnaces, and was only 
7ft. 6in. long. On her trial trip, with the engines making 
88 strokes a minute, the Wonder ran the mile in 
4 min. 17 sec. against the tide, equal to 14 miles an hour. 

Now this vessel, which had shown herself so speedy on 


—May 9th, 1845—when it was understood that she would 
bring the mail from Southampton, all parties were on foot 
before sunrise in the expectation that the boat would 
make the passage in the time stated. But the fates 
decreed it otherwise, as she did not arrive until 6.30 p.m. 
on the following day; the delay in this case being caused 
by the steamer when outside the Needles at 10 o’clock 
at night coming in contact with some floating wreckage, 
which so much damaged one of her paddle-wheels as to 
oblige her to anchor, she eventually getting under way at 
noon on the following day with one wheel, and arriving 





in great measure to bad management. 





her trial, was supposed to perform the passage from | 
Southampton to Guernsey in seven hours, and on the day | 


| pany. 


The competitive speed trial in which the Wonder took 
part, occurred on December 10th, 1845, her opponent 
being no other than the Royal screw steam yacht Fairy— 
the favourite yacht of her late Majesty Queen Victoria 
constructed by the same firm as the Wonder, but engined 
by Penn of Greenwich. On the day just mentioned, co 
sudden had been the arrival of the ministerial party at 
Southampton—where the Fairy awaited it—and urgent 
their desire to proceed to Osborne, that the vacht left 
without her commander, he happening to be absent. On 
returning to the harbour he immediately engaged the 
Wonder to take him to Cowes, thus giving him an oppor- 
tunity on the return passage of testing the relative 
speeds of the then “crack” vessels. Atabout ten minutes to 
3 p.m., the distinguished party having returned to the Fairy, 
the race commenced. A fair start was made from the 
Brambles, off Cowes, and, after a rapid run to the docks 
at Southampton, the Wonder beat her competitor by four 
minutes in time, or about a mile and a-half in distance, 
thus showing a superior speed of nearly three miles an 
hour, the time occupied by the Wonder from the Brambles 
being thirty-nine minutes, and the distance run about 
eleven miles. 

In 1854 the merchants of the Channel Islands floated 
an opposition company called the Weymouth and Channel 
Islands Steam Packet Conypany, and put on the steamers 
Cygnus and Aquila, and, later on, the Brighton. This 
action was met by the South-Western Company taking 
the Wonder to Weymouth and fighting the opposition on 
its own ground, and continuing it until 1860, when the 
Weymouth service was given up by the London and 
South-Western Railway Company, all its energies being 
then concentrated upon the Southampton route; the 
steamers of the old South-Western Steam Packet Com- 
pany being in that year taken over by the railway com- 
A French company, the owners of a steamer 
called the Comet, which had kept up a regular connec- 
tion between Jersey and France, was also bought out by 
the South-Western Railway Company in 1867, when a 
steamer owned by it commenced running regularly from 
Jersey to Granville and St. Malo in connection with their 
Southampton and Channel Islands service. 

Before adverting to the more modern type of vessels 
that displaced the earlier boats employed in that service 
a word or two may be said as to the sailings and rates of 


at the time mentioned. The detention was very annoy- | fare by these old craft, that a comparison may be drawn 
ing, and, although caused by accident, was to be attributed | by the modern voyager using the routes traversed by 


them. Taking the season of 1845, boats alternately left 
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the Southampton Docks for Guernsey and Jersey 
carrying the mails—every Tuesday, Thursday, and Satur- 
day at 7 pan., returning on Tuesday, Thursday, and 
Sunday evenings; the fares being—main cabin, 25s. ; 
second cabin, 18s. For St. Malo, every Saturday at 
7 p.m., returning on Monday; fares—main cabin, 35s. ; 
fore cabin, 25s. For MHavre-de-Grace, calling off 
Portsmouth with mails, every Monday, Wednesday, 
Thursday, and Saturday, returning Tuesday, Thursday, 
Friday, and Monday; fares—main cabin, 21s.; fore 
cabin, 14s. 

As the time in covering the distances between the 
above-mentioned places and Southampton was in the 
carly days of the service a varying quantity, we reserve 
till later on, a record of the average in hours now occupied 
by steamers in making the passages, giving at the same 
time the distances—in miles and knots—of the various 
destinations from the port of departure. 

Adverting now to the new vessels put into service 
about the time of the taking over of the boats then lately 
forming the fleet of the South-Western Steam Packet Com- 
pany, the railway company finding that screw-propelled 
boats were gradually getting into favour for passenger 
tratlic, a vessel of this type—the first to be employed in the 
Channe! Islands mail and passenger service—named the 
Griffin, was purchased in 1865 from a Mr. Beard, a Scotch 
lronmaster, whose yacht she had been. In order to 
increase her passenger accommodation, a poop deck was 
added to her, but being outclassed by the newer type of 
steamers then coming into use, she was transferred to 
the Cherbourg service, on which she was employed till | 
sold, The Griffin was a single-screw vessel, but coming | 
into the service in the way stated, no record has been | 
kept as to her size or engine power. 

In 1875 the railway company began to have screw | 
steamers built for the Channel Islands trade, commencing 
With the Diana in 1877, the Ella in 1881, and the Hilda 
in 1882, all of which were built by Messrs. Aitken and | 
Mansel, of Whiteinch, and fitted with compound single- | 
Screw engines of 220 nominal horse-power by J. and J. 
Thomson, of the Finnieston Works, Glasgow. 

In 1891 the company began to adopt twin-screw 
steamers in its fleet, and added the Fredrica, Lydia, and 
Stella, which replaced the single-screw boats last men- 
tioned, and the old paddle-wheelers Brittany and South- 
ampton on the Channel Islands station; the two latter 
vessels being put on the Southampton-Havre route. 

} Of the first of the new twin-screw steamers, we give 
in Fig. 1, page 885, a view of the Lydia as she appears 
afloat. She is a steel vessel, built and engined in 1890 by 
J. and G. Thomson, of Clydebank, and is 253ft. long, 
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35ft. lin. beam, and 14ft. Sin. deep. Iler propelling 
machinery consists of two sets of three inverted-cylinder 
triple-expansion engines, each set having a 24in. diameter 
high-pressure, 37in. diameter intermediate-pressure, and 
a 56in. diameter low-pressure cylinder, all having a piston 
stroke of 2ft. 9in. All shafting—including propeller shafts 

is of solid steel; the engine bed-plates and back 
cylinder supporting columns being of cast iron, and the 
front columns of forged steel. Steam at 160 1b. pressure 
per square inch is supplied by two double-ended cylindri- 
cal steel builers, worked under air pressure, which enable 
the engines to develop at full speed 5700 indicated horse- 
power. These drive a pair of three-bladed manganese 
bronze screw propellers of 11ft. diameter—running out- 
wards—which in ordinary working give the ship a speed 
of 193 knots an hour. 


As the interior arrangements of the Lydia of 1890 differ | 


materially from those of the company’s steamers of a 
decade later, we give on the previous page a view 
This 
as a whole, was provided on the lower deck forward and 


aft, main and forecastle decks forward, on the quarter | 


deck aft, and on the bridge deck. 


On the lower deck aft is situated the first-class dining | 


saloon. This isaspacious apartment, 50ft. in length, lighted 


by day by large side-lights, and from overhead by a spa- | 


cious well. Init accommodation is provided at the tables 


| for forty-six, and sleeping space for forty-eight passengers. | 
It is beautifully furnished in mahogany, relieved by | 


decorative satin wood panels. Immediately forward of 


this saloon are two apartments, in which berthingaccom- | 


modation is 
passengers. 


On the quarter deck aft there is a finely finished deck- 


provided for twenty - four gentlemen 


house with sleeping accommodation for forty-four ladies, | 
|and in the same deck-house four special state-rooms, | 


each for three passengers, are provided, the quarter deck 
itself forming a splendid covered promenade for the 
saloon passengers. 

The bridge deck extends for 150ft., and forms the open 
promenade for the first-class; the smoking room being 
upon this deck, adjoining which is a special cabin for six 
passengers. The view on the previous page shows the 
gentlemen’s sleeping berths, which extend to two-thirds 
the length of the cabin on either side of the grand 
staircase. 

Sleeping accommodation for second-class passengers is 
provided on the lower deck forward, in a compartment 


50ft. long, with berths for 39 gentlemen, a separate room | 
On the main deck forward, | 


accommodating 30 ladies. 
sheltered by the forecastle deck, the steerage passengers 


Altogether the Lydia provides accommoda- 


are carried. 
tion for 158 first-class and 69 second-class passengers. 
She is lighted throughout by electricity, the electric plant 
consisting of a Crompton dynamo, having an output of 
100 ampéres at 80 volts, supplying 140 lamps, some of 16 


and others of 8 candle-power. ( DUBHS 

In 1894 the Columbia and Alma, sister ships, were added 
tothe South-Western Railway Company’s fleet to replace 
the old paddle boats Southampton and Brittany on the 
Havre station. These were twin-screw steamers built by 
J. and G. Thomson, of Clydebank. In Fig. 2—page 385 
—we give an illustration of the Columbia afloat. Both 
vessels were constructed of steel, and were 270ft. long, 
34ft. beam, and 14ft. 6in. deep, and were fitted by their 
builders with two complete sets of four-cylinder triple- 
expansion engines, the cylinders being 19in., 29in., 31}in., 
and 314in. diameter, with a 2ft. 6in. stroke, steam being 
supplied in each vessel by two double-ended cylindrical steel 
boilers at 160 ]b. pressure per square inch. At full speed 
the aggregate horse-power developed by the engines in 
each ship is 3300 indicated, which realise a speed of 
19 knots an hour. 

In 1896 the twin-screw steamer Victoria, built and 
engined by the same firm as Columbia, was added, re- 
| placing the old paddle boat Alliance, working the service 
between Jersey and St. Malo, and Jersey and Granville. 
The Victoria, a view of which we give in Fig. 3, page 385, 
is a much smaller vessel than Columbia, but built of 
steel, 220ft. long, 28ft. beam, and 16ft. 3in. deep, fitted 
with two sets of three-cylinder triple-expansion engines, 
the cylinders being 13}in., 2lin., and 33in. diameter, with 
| a 2ft. piston stroke, steam being generated in two single- 
ended cylindrical steel boilers at 160 lb. pressure per 
square inch, the engines developing 1500 indicated horse- 
power, and giving the vessel a speed of 163 knots an hour. 

In 1898 the Vera, a steel twin-screw vessel of nearly 
| 1600 tons displacement, built and engined by the Clyde- 
| bank Shipbuilding and Engineering Company, was added 

to the railway company’s fieet as a spare ship for use 
| either on the Channel Islands or Havre stations. She is 
| 2708. long, 35ft. lin. beam, and 14ft. din. deep; fitted 
with two sets of four-cylinder triple-expansion engines, 
the cylinders being 19}in., 3lin., 35in., and 35in. in 
diameter, with a 2ft. 3in. piston stroke. Steam at 200 lb. 
pressure per square inch is generated in four cylindrical 
steam boilers, with which the engines unitedly develop 
4500 indicated horse-power, driving the vessel at a speed 
of 193 knots an hour. 

The last new vessel added to the fleet of the South- 
Western Railway Company, to replace the Stella, lost on 
| the Casquets in March, 1899, is the fine twin-screw steamer 
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the Alberta, built in 1900 by John Brown and Co., of the 
Clydebank Engineering and Shipbuilding Works, an 
illustration of which we give in Fig. 4, page 385, 
as she appears afloat. She is practically of the 
same dimensions as the Vera, but is of 20 tons 
more displacement, and her engines develop about 
500 more horse-power indicated. From our illus- 
tration it will at once be seen that the vessel has a very 
smart appearance, having fine lines; and being built under 
survey of the Board of Trade, she has been made specially 
strong for the service in which she is engaged, she being 
divided up internally by water-tight bulkheads into twelve 
separate compartments, and to reduce any tendency to 
excessive rolling she is fitted with deep bilge keels. 

As at the mid-length of aship there is the least motion 
tending to produce mal de mer, the first-class cabins in 
this vessel are all arranged amidships—and not aft as 
used to be the general practice—accommodation being 
here provide 1 for 130 passengers, the upper deck having 
two and four-berth state-rooms sufficient for 40 pas- 
sengers. The chief feature in the arrangement of the 
accommodation is, however, centred on the promenade 
deck, where the state rooms and dining saloon are un- 
equalled in any of the ordinary Channel boats. 

On page 381 we give an illustration of the princi- 
pal or first-class dining saloon, which is a very handsome 
apartment, and of novel design and arrangement. On 
entering it, its great height attracts immediate attention, 
it being no less than 14ft. under the large dome skylight, 
and 11ft. under the beams to its floor. In addition 
to the long central dining table, there are small 
folding tables along the sides, each accommodating two 
persons, but so made that, when folded down, sleeping 
berths can be arranged in their places, other folding 
berths, of the Pullman car type, being also capable of 
being lowered from above. The panelling of this saloon 
is in dark mahogany fitted with mirrors, its upper part 
being fitted with a soft crimson-tinted frieze, richly 
decorated, and on which handsome electric light brackets 
are fixed. The large centre table shown in our illustration 
is capable of seating 18 persons, independently of the 
small side tables. 

The accommodation for the second-class passengers is 
provided aft in the poop and on the after part of the main 
deck, a fine open room on the port side being appropriated 
to the ladies, while the gentlemen have two rooms, with 
berths for 50 passengers. Third-class passengers have a 
compartment appropriated to their use on the main deck 
amidships, suitably warmed and lighted, and a sheltered 
promenade on the upper deck. The captain has a large 
cabin on the boat deck; the officers and engineers are 
berthed on the upper deck; the firemen on the main deck 
forward of the boiler-room ; and the crew occupy part of 
the forecastle and of the main deck forward. The ship 
is licensed to carry 710 passengers all told. 

The propelling machinery of the Alberta, of which 
we give an illustration on page 384, consists of two 
complete sets of inverted four-cylinder triple-expansion 
engines of 5000 indicated horse-power, the cylinder 
diameters being 194in., and 314in. for high and inter- 
mediate-pressure, and 36}in. for the two low-pressure 
ones, the piston stroke of all being 2ft. 6in. All the 
cylinders have cast iron working liners, and are steam 
jacketed, the steam distribution valves of all being of the 
piston type, actuated by twin bar link-motion and double 
excentrics. The cylinders are all of cast iron, as are 
also the main bearing brackets and back cylinder sup- 
porting columns. All shafting is of steel and hollow, 
with the exception of the propeller shafts, which are 
solid. Separate surface condensers—placed in the wings 


—the bodies of which are made of sheet brass plates | 


riveted together, with cast brass doors, are supplied for 
each set of engines, the cooling surface of each being 
2858 square feet, with the cooling water supplied by 
independently-driven centrifugal pumps. 

Steam for the engines is generated in two double-ended 
cylindrical boilers fitted with Serve tubes, and having 
combustion chambers common to each pair of opposite 
furnaces. They are worked at a pressure of 200 |b. on 
the square inch, on the closed stokehold system, the 
air pressure being maintained by fans driven by electric 
motors to prevent vibration and noise, now almost 
imperative in modern passenger steamships. The 
boilers are fed by two of Weir's feed pumps, the water 
being previously passed through a filter of the Harris 
type, and through one of Weir's feed heaters before 
injection into the boiler. 

On the speed and engine trials of the Alberta when 
first brought out, practically 20 knots an hour was 
easily maintained in spite of a heavy sea and strong head 
wind, the machinery throughout working very smoothly 
and satisfactorily. 








THE FASTEST-TIMED RAILWAY RUN 
IN EUROPE. 
By CHarvLes Rovs-MarrTeEn. 


Since the compilation of my review of British and 
French services in 1901, which appeared in THe Enct- 
NEER on February 14th and February 21st, a remarkable 
fresh departure has been taken by the Northern Railway 
of France, which gives it now the fastest-timed railway 
run ever yet seen in European time-tables, the British 
Isles included. 

For several years a train has run from Paris to Calais 
Pier to convey thither passengers bound for London who 
have arrived at Paris by the Luxe express from Italy and 
the Mediterranean Coast, and who prefer to travel direct 
to the point of embarkation for England without change 
of carriage. The train runs only during the Riviera 
season, that is to say, during the winter and spring 
months. It has sometimes been facultatif or optional, 


running only when the train de luxe from Italy and the 
Mediterranean reached Paris too late to catch the midday 
express, which now starts at 11.20 a.m., and has been 





quickened, but formerly left at 11.50. Latterly the fast 
train has run on fixed days in each week, usually four. 
This season the Paris departure time is 11.49 instead of 
12.35 as before, but the ordinary timing is as then, viz., 
Paris to Amiens, 81} miles, in 81 minutes, or at 60°5 
miles an hour; Paris to Calais Pier, 185} miles, in 
3h.15 min. One minute has been taken off the Amiens 
stop, reducing it to 4 min., and has been added to the 
Amiens-Calais run, making it 110 min. instead of 109, 
and reducing the average speed from just over to just 
under 57 miles an hour. So far there is virtually no 
change. 

But the new departure consists in providing a special 
time-table booking for this train, should it be unable to 
get away from Paris at 11.49 owing to late arrival of the 
P.L.M. connection, It may be kept back as long as 
needed up to 12.30, and the boat will still await it at 
Calais, but no longer. If, however, it starts after 11.49 it 
is to run to an accelerated timing, viz., Paris-Amiens, 
813 miles, in 79 min. = 62:1 miles an hour. Amiens- 
Calais Pier, 1033 miles, in 107 min. = 58°1 miles an hour. 
The official booking is given on the supposition that it 
waits to the latest possible moment, and is as follows :— 


Paris, dep. 12.30 
81}? Amiens, arr. ... 1.49 
Amiens, dep. ... —_ 


co RE a ee ee ree 
Inclusive speed 58-6 miles an hour, 

This, it will be observed, is exactly one hour quicker 
than the solitary best train from Euston to Manchester, 
the 8.30 a.m., which makes the journey in 4h. 10 min., 
as against the French train’s 3h. 10 min. The booked 
speed to Amiens, 62°1 miles an hour, is the fastest ever 
seen outside the United States of America. It is true 
that the Sud Express on the Midi line appeared to have 
a similar speed, viz., Dax-Bayonne, 31 miles 5 chains, in 
30 min. each way, but that, as I explained in these 
columns, proved to be a mere erratum in the time-tables, 
the correct time being 33 min. instead of 30 min. The 
Midi’s best timing in the palmy days of the Sud 
Express, before its retardation after the disaster near 
Dax, was Morceux to Bordeaux-Controle, 674 miles, in 
66 min. = 61°6 miles an hour, which was more than 
once improved upon in my own experience. But this is 
now surpassed by the new Nord timing, and the latter is 
made over a road by no means easy, consisting mainly, 
in fact, of two huge gables, one having an ascent of 1 in 
200 for 13 miles on end, and a corresponding descent to 
Creil; the other a climb at 1 in 250 to 1 in 333 for 25 
miles on end, and a corresponding down grade to Amiens. 
The former is at the same rate as Hornsey to Potter's 
Bar on the Great Northern, or Bedford to Leagrave on 
the Midland. The latter is considerably steeper than 
Willesden to Tring on the London and North-Western. 
I learn that excellent time is made with this train by M. 
du Bousquet’s newest four-cylinder compound engines 
of the “ Exhibition,” or “ Atlantic,” or 2°641 class, which 
I have described and illustrated in THe EnGInerER; and, 
I may add that, trying the run experimentally, I found 
that there was no difficulty whatever in making the time 
with loads up to 305 tons behind the tender. 








THE LONDON END OF THE NEW GREAT 
WESTERN LINES. 

Nort much is heard of the ‘‘ new line to London,”’ for such 
it virtually is, now. being constructed by the Great Western 
between Acton and High Wycombe; yet great progress has 
been made—at any rate, at the London end. 

Commencing really at the West London Sidings, and 
having nothing to do with Acton, it crosses Old Oak-lane by 
a girder bridge made for two running roads and two others 
carrying a curve round to the north side of the sidings. At 
present a temporary wooden bridge carries the curve, and is 
used for the removal of soil from a large area between the 
sidings and the Paddington Canal, on which the new engine- 
sheds, to replace those at Westbourne Park, are to be erected. 
Dipping down by a short steep bit, the new line goes under 
the North and South-Western Junction Railway at Acton 
Wells Junction, and immediately rises again, coming to 
ground level in half a mile and crossing the Acton and 
Willesden road. An over-bridge, with long, sloping ap- 
proaches, has been made here, both these over-bridges being 
girder constructions, with built-up steel supports in the 
6ft. way. On this half-mile will be a bridge carrying 
Victoria-road over the cutting. The foundations for this, of 
five blue brick piers on each side, are in. Meanwhile, a tem- 
porary wooden bridge carries the traffic. Till lately this was 
a mere bridle-way, but works of all sorts are springing 
up, and Victoria-road will be much the nearest way between 
Acton and Willesden. A steam navvy is at work in the clay 
cutti.y. Another temporary over-bridge brings the line to 
Acton Cemetery, from which it is parted by asunk fence with 
park palings at the bottom. From the Acton and Willesden 
road, before mentioned, where a level crossing is for the time 
in use, the line goes on through the fields, at about ground level 
and very straight, in a direction a little north of west. In 
three-quarters of a mile it reaches the eastern slope of 
Hanger Hill, where it goes under the still unopened Ealing 
and South Harrow Railway, and then under Hanger-lane. 
Here is to be astation, and close by the permanent show-field 
of the Royal Agricultural Society is being enclosed. A -foot- 
bridge of wood, with steps up at each side, goes over the 
cutting here, just east of the Harrow line, and really carries 
the traffic of two by-paths, one of which, coming from Willes- 
den way, has been diverted; the piers for the latter are 
being built. A steam navvy is here, the cutting being about 
half a mile long, and averaging, perhaps, 25ft. deep, in very 
solid clay. Some repairing shops and an engine-shed are at 
Hanger-lane, on the Ealing side of the bridge, which latter 
has been completed and brought into use some time. 

From this point the line runs out into the valley of the 
Brent upon a high bank, barely half a mile bringing it to a 
viaduct of seven arches of blue brick. Each pier has two 
small arches in its thickness. There are three recesses in 
the parapet on each side, for the platelayers to stand in. 
The work seems quite finished. After crossing over the 
Alperton and Perivale road by a girder skew bridge of 40ft. 
span, the line goes through another short cutting, and is then 





carried on an embankment some 20ft. high for another mile 
and a-half, till it reaches the road from Hanwell to Harrow 

near Greenford. This section is practically completed gave 
for the laying of the permanent way. Along part of iit to 
the north of Perivale, a contractor’s line runs at the foot of 
the bank, climbing to the top near the short cutting just 
mentioned, whence there are two lines of rail in use go far as 
Hanger Hill. The trains run on the right-hand road alone 
here and over the viaduct. At Greenford the bank is now being 
tipped west of a very fine blue brick arch spanning the road 

This is wide enough for four lines of rail, a branch from the 
Great Western main line at West Ealing coming up with 
the railway to «# station, preparations for which are 
now beginning on the Wycombe side of the Greenford road 

Some navvy huts are here, and a temporary level crossing. 
Further than this point, which is 44 miles from the West 
London Sidings at Wormwood Scrubbs, our inspection did 
not extend upon this occasion; but the West Kaling line 
runs off on an embankment of about the same height as the 
other, passing by an easy curve a little west of the village of 
Perivale. In about 1} miles from Greenford it reaches the 
river Brent, just before which tipping is actively in progress 

two lines being worked alternately by one engine. A fine 
occupation bridge or cattle arch stands up prominently in 
the flat meadows, and is of blue Staffordshire bricks. Of the 
same material is a viaduct of five arches spanning the Brent 
and the Perivale and Greenford road, which there runs 
alongside it. Doubtless the river uses two arches in flood 
time; but it has lately been cleaned out and deepened, 
There are two recesses ‘for the men on each side of the 
viaduct, but not opposite each other, thus adding somewhat 
to their accessibility. From here southwards a bank about 
half a mile long is completely finished, trimmed, and sown 
with grass seeds. Skirting the Central London District 
School grounds, the line enters a widely-splayed cutting 
in the short ridge of hills which here divides the Brent 
valley from that of the Thames. This is in the dark red clay 
found all about this neighbourhood, and 40ft. or 50ft. deep 
for a short distance. Coming out on the level by the Ealing 
football fields, it encounters the gravel capping, through which 
the Great Western runs for some three miles about here. A 
footbridge will have to be built at the point where ground 
level is reached, or just before it, carrying a path connecting 
two districts now being rapidly covered with houses. A con- 
tractor’s single line, laid with old bridge rails, exists all along 
this section, but the ballast and permanent way are not yet 
down. Some repairing shops, an engine-shed, a good deal of 
contractor’s plant, and the resident engineer's office, are set 
up here. A few chains further on the line curves round to 
the Great Western at a point about a quarter of a mile below 
West Ealing Station, better known, perhaps, under its old 
name of Castle Hill. 

All the girder bridges are by E. Finch and Co., engineers 
and ironfounders, of Chepstow, and have plate parapets. They 
are painted a yellowish colour. 

The Acton and Wycombe line will open up a large tract of 
pretty country, much of it very suitable for residential pur- 
poses, but kept back hitherto by lack of travelling facilities. 
It will probably surprise most of the passengers, when it is 
open, to find that directly they come to ground level at the 
Acton and Willesden road, only four miles from Paddington, 
the scenery is absolutely rural. The construction of the above 
lines, with others by the Metropolitan and Great Central Com- 
panies in the same district, cannot fail, however, to produce 
a great change before many years have passed. 








SIBERIAN COAL. 


It was an extremely fortunate fact for the projectors of the 
Trans-Siberian Railway, that with the beginning of the work of 
construction there was discovered on the spot a quantity of coal- 
tields. The discovery was all the more opportune, as, owing to the 
wanton destruction of the forests along the route of the railway, it 
became necessary to use coal as fuel for the locomotives, and there 
seemned to be a good prospect of opening up an important coal 
industry in Siberia. Last year the Siberian railways used 
285,715 tons of coal, and it is estimated that 400,000 tons will be 
required during 1902. Unfortunately, the outlook is not favour- 
able. The Society for Developing Russian Trade appointed 
recently a Commission to consider the coal trade, and the Com- 
mission has brought to light the drawbacks which in its opinion 
stand in the way of the due development of the coal industry in 
the near future. It appears that not all the coal mines are 
situated in the immediate neighbourhood of the Siberian Railway, 
and the outlying mines have to convey their coal by cart to the 
nearest railway station. Under conditions that are otherwise 
equal the power of production possessed by the mines situated near 
to the line is six times as great as it is in the case of the more dis- 
tant mines ; therefore, the cost of transport increases the cost of 
the coal by one farthing or by two farthings per pood of 36 lb. 
The three principal mines are distant 670 miles from each other. 
In consequence of their great output over-production is already 
threatening to come about, and competition has even now led to a 
reduction in price from 2d. to 54 farthings and 6 farthings per 
pood. Against this rate the more distant works have to pay 
nearly 64d. per pood. The great distances that have to be 
traversed are the cause of the cost of freight being five and six 
times as t as the actual value of the coal. This drawback 
could be overcome by the discovery of coalfields lying nearer to 
the centres of consumption. Even in spite of the admirable river 
system of Siberia the sale of coal in places that are well situated 
on the rivers is rendered extremely difficult owing to the complete 
absence both of means of river transport and of quay accom- 
modation, for the loading and unloading of the coal are carried 
out in the most primitive manner. Moreover, the rate of freight 
upon the Siberian rivers is still very high ; thus, coal which is sold 
locally at one penny the pood costs threepence by the time it 
reaches Omsk, 1800 miles east of Moscow. 








Tue Care TO Catro Raitway.—According to advices just to 
hand, the Cape to Cairo Railway has been surveyed as far as the 
Zambesi, where a great steel bridge, having one span of 500ft., will 
carry the line across the river at the Victoria Falls, The whole sec- 
tion from Bulawayo to the Zambesi—275 miles in length, or nearly 
1700 miles from Cape Town—is expected to be opened next year: 
Locomotives for contractors’ pu are now running on it for 4 
short distance north of the present terminus, and a railway explora: 
tion party has been despatched over the railway route beyond 
Victoria Falls as far as Tanganyika. For forty miles north of 
Bulawayo the earthworks are more or less complete, bridging work 
on the Victoria Falls section is in progress, can about five miles of 
lineare finished. The work of connecting the Bulawayo and Salis- 
bury sections is also progressing rapidly, and rails are already laid 
from Salisbury to Sebakwe, =< dene of sixty miles. From the 
Bulawayo end of this line the railhead has reached the Arguza 
River, so that when this gap is filled in and the line completed 
trains will be able to run from Cape Town to Delagoa Bay vid 
Bulawayo, Salisbury, and Umtali.— Reuter. 
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MR. C. Y. O'CONNOR. 





On March 10th last, at half-past seven a.m.,a boy, walking 
along the sea shore just south of Fremantle, found a riderless 
horse. A little farther on, and.only a few yards from what 
is known as Robb’s Jetty, was the dead body of a man. It 
was partly submerged in the sea, and by its side lay a 
revolver. On examination it was found that death had not 
been due to drowning, but to a self-inflicted shot through the 
brain. ‘The remains were those of Mr. C. Y. O’Connor, 


(.M.G., M. Inst. C.E., and engineer-in-chief to the Western | 


Australian Government. 

To those who have followed engineering developments in 
Australasia, the name of Mr. O’Connor has long been familiar, 
and it is not too much to say that no engineer has ever done 
more than he for an individual Colony. His death will be 


deplored, not only by his friends in Australia and New | 


Zealand, but by all who knew him personally, or who have 
been in communication with him in this country. 

Mr. O’Connor is better known to the world at large in 

connection with those two great undertakings, the Fremantle 
harbour works and the Coolgardie water supply. Yet these 
are only two items in a lengthy, practical, and brilliant 
programme, which is the reco:d of his busy life. 
Born at Gravelmount in Ireland in 1843, and educated at 
Waterford, Charles Yelverton O’Connor was apprenticed to 
Mr. J. Chaloner Smith, M. Inst. C.E., 
in 1859, with whom he gained his 
first experience in railway work on 
the Waterford and Limerick Railway. 
On the completion of his apprentice- 
ship, he continued railway engincer- 
ing in Ireland until 1865. He then 
left for New Zealand, where he was 
first employed in road building in 
Canterbury. He was promoted to 
the position of assistant engineer for 
the province of Canterbury in 1866, 
and held that appointment until 
1870, when, on the splitting up of 
the province into two sections, he 
became engineer to one of them. 
After that, always on the upward 
grade, he held the successive ap- 
pointments of district engineer for 
the county of Westland, the Canter- 
bury provincial district, the Nelson 
and Westland districts, and consult- 
ing engineer for the county of West- 
land and the Hokitika Harbour 
Board. In 1880 he became inspect- 
ing engineer for the whole of the 
Middle Island, aud in 1883 Under- 
Secretary of Public Works. In 1890 
he was appointed marine engineer for 
the whole of the Colony. In New 
Zealand he distinguished himself by 
the carrying out of a great deal of 
difficult harbour work, where he 
gained much useful experience in 
dock construction in conjunction 
with swift and complicated currents. 
In 1891 the post of engineer-in-chief 
for Western Australia was offered to 
him. He accepted it, and from that 
time until the day of his death, filled 
it with a zeal and a capacity for werk 
which are beyond praise. 

He was fortunate in having as his 
immediately superior officer, or, to be 
more accurate, his intimate colleague, 
Sir John Forrest, who was Premier 
of that Colony all through Mr. 
O’Connor’s term of office until the 
formation of the Australian Federa- 
tion last year. There existed between 
these two men a powerful and practi- 
cal sympathy, which has enabled 
them to work wonders for the benefit 
of their Colony. Sir John Forrest, 
the man of power, of influence, and 
of large ideas, and Mr. O’Connor, the 
engineering expert, with unflagging 
energy, the necessary capacity for 
organising and carrying out great 
enterprises with equally large ideas, 
formed an excellent working alliance. 
The one or the other could originate a 
scheme, together they could carry it 
out. Between them these two men 
have held in their hand the destinies 
of Western Australia from the time 
When that land ceased to be a Crown 
Colony until it became one of the 
incorporated States of the Australian Federation—that is to 
a ne the whole of its existence as an independent 

The history of Western Australia goes to show what those 
two men, aided by the powerful assistance afforded by the 
discovery of gold, have done for its advancement. There are 
those who have maintained that Sir John Forrest was an 
anti-progressive, because during his long premiership he 
never forsook the interests of the agricultural community 
over which he was in the first instance called upon to preside, 
but the record of his régime shows that he and Mr. O’Connor 
have between them carried through more elaborate engineer- 
ing and costly enterprises for the benefit primarily of the 
gold-diggers, but incidentally for that of the Colony at large, 
i ag ee a oy in so small, though rapidly 

sing, ¢ nity. J > ises hav 
already been porraeten | wit dokctn Gn pow ye 

: , em the 
jonverting of Fremantle, 1 
ae awe a suburb, one might almost say, of Perth, 
a an icable harbour, with a depth of 30ft. So great 
bird ie local opposition to this work, owing to the adverse 
through d et engineers in London, that to carry it 
Foenea son — e whole of the moral weight of Sir John 
Mistebes e energetic individuality of Mr. O’Connor. 
Stakes may have been made, but the result has been 


the great ocean 


pa bees — at atime when the man whose brain had con- 
re building of ‘Australia’s Golden Gate,” and 
ose energy had carried it through, lay dead within sight 
18 great achievement. The port of Fremantle, as 


a coast town at the mouth of a | 


designed by Mr. O’Connor, is not yet complete, though its 
success is assured. What remains to be done is merely 
routine work, however ; a question of dredging for purposes 
of enlarging the present available dock area. 

The other great scheme, the Coolgardie water supply, 
involving the pumping of vast quantities of water up hill for 
a length of nearly 400 miles, to the goldfields in the interior, 
though well on the way, is not so far advanced as are the 
harbour works. As predicted in THe ENGINEER, the joints 
of the pipes have turned out to be the weak point in the 
scheme ; but while these have given some trouble, and will 
doubtless occasion considerable unanticipated expense, there 
is no reason on this, or any other account, to suggest that in 
the end the scheme will not be a practical success. 


That Mr. O’Connor had been greatly worried by this and | 


other matters just before his death is clear from the pathetic 
letter found on his desk and written just before the event :— 
‘¢ The position has become intolerable. 
work to do, and three commissions of inquiry to attend to. 
We may not have done as well as possible in the past, and we 
will necessarily be too hampered to do well in the imme- 
diate future. I feel that my brain is suffering, and I am in 
great fear of what effect all this worry may have upon me. 
I have lost control of my thoughts. The Coolgardie scheme 
is all right, and I could finish it if I got the chance and pro- 
tection from misrepresentation ; but there is no hope for that 
now, and it is better that it should be given to some entirely 





Cc. Y. O'CONNOR 


new man to do, who will be untrammelled by prior responsi- 


bilities. 
once.”’ 
Thus, his last words had reference to the furtherance of 
the great work he had in hand, and go to show how near his 
heart lay the advancement of the interests of his Colony. 
Under the strain his highly strung nerves and his brain gave 
way, as has too often been the fate of men before him who 
have had the carrying out of world-famed enterprises. It is 
| a regrettable fact, however, that the petty but continual 
| goading that he has been subjected to recently by party 
| politicians has hastened his end—an end which might not 
| have been for many years hence, had he still been backed by 
| the powerful support of Sir John Forrest, whose local 
| influence, at all events on matters of detail, had been 
| withdrawn from Western Australia when he 
| Minister for Defences and Communications in the Federal 
| Government. 
| Mr. O’Connor was fifty-eight years of age at the time of 
| his death, and leaves a widow and seven children. 
family are grown up and most of themare married. He was 


10.3.'02. Put the wing wall to Helena weir at 


a tall, active man, and there was nothing in his demeanour | 
| oractions up to the last to indicate that he contemplated the | 


| act which terminated his life. 


Successful, and the cost not unduly high. The port is made, 
thei steamers of the trading world have diverted | 
eir course, and Fremantle is already reaping the benefit of 4 








AccorpING to an official return, eight vessels belonging 


to the navies of the world were lost during 1901.) Great Britain | 


lost the protected cruiser Sybille, the torpedo destroyers Viper 
and Cobra, and the sailing cutter Active. Germany lost the cruiser 
Wacht ; and France the torpedo boat No. 123. Japan lost the 
gunboat Tschukuschima ; and Columbia the steam schooner La Topa. 


Anxious important | 


became | 


His | 


SOUTH AFRICAN COAL. 





With the gradual resumption of gold mining on the 
Witwatersrand, the collieries which depend mainly for their 
prosperity upon that industry are also improving their 
position. They have not been allowed full play, even in the 
supply of fuel to the mines, because of the scarcity of railway 
trucks, owing to the requirements of the military; but to 
compensate in part for this disability they have received 
about double the normal price for such as they are in a 
position to market; and the very handsome dividends which 
the local companies are paying are a sufficient guarantee that 

| for those that are producing business is good. Some mines 
| in the Middelburg district have not yet resumed operations, 
| because of the restricted demand; and being about 100 miles 
| from Johannesburg, they are not so well situated for a 
restricted trade as are the mines of the East Rand, which 
are only 30 miles from the gold-producing centre. Middel- 
burg coal is far superior to East Rand, two bags having 
a calorific value equal to about three bags of the other 
sort. Much of the increase in cost in laying it down 
at the gold mines is neutralised in this way. New mines are 
to be opened upon the resumption of peace, and it is pro- 
posed also to readjust the charges for conveyance, so that 
Middelburg’s disadvantage may be still further reduced. 
Before very long, however, the Rand will have to depend 
chiefly upon the Middelburg district 
for its coal—of course, failing the 
discovery of other mines yielding 
good fuel nearer than that locality. 
East Rand, never very rich in point 
of duration of its coal measures, has 
suffered greatly from the laxness 
which marked the Boer rule in the 
country. The mines of Boksburg 
were put out of count years ago 
through underground fires, caused 
principally by negligent management. 
Where the burning wasteheaps were 
not undermined, and the fire allowed 
to penetrate the mines, the collapsed 
portions of the surface were levelled 
up with small coal, which in time 
fired spontaneously, and communi- 
cated with the underground work- 
ings, causing their ultimate abandon- 
ment; and later on the main line of 
the Netherlands Railway had to be 
deviated on account of the coal 
under the railway taking fire. These 
practices were direct violations of 
the Transvaal mining regulations; 
but, as everyone knows, breaches of 
the Act were matters of everyday 
occurrence. In Springs also the un- 
derground fires have proved a serious 
loss by causing the output of coal to 
be reduced; while at several of the 
working collieries large sums cf 
money have had to be spent to 
combat these fires whcn once they 
have shown themselves. The Trans- 
vaal collieries are so shallow, and 
the seams of coal so thick, that the 
least neglect to leave ample pillars 
for the support of the surface soon 


causes the roof to break and the 
overlaying strata to collapse. In the 


Springs district, where, as a rule, the 
overlying strata are tender, these 
collapses are of frequent occurrence, 
and the thin seam of coal overlying 
the seam worked being crushed to 
powder, in time causes a spontaneous 
combustion, and once having taken 
good hold, the shallowness of the 
mines and the readiness with which 
the seat of fire obtains an ample 
supply of air make the extinction of 
the fire a matter of considerable diffi- 
culty. Owing to these underground 
fires, and the fact that the supply of 
coal of ordinary quality in the 
Springs district is limited, a few more 
years’ working is likely to find several 
of the existing coal mines in diffi- 
culties; and it is certain that if the 
Springs line of railway is not ex- 
tended into the Middelburg district 
the coal for the gold mines will have 
to be brought from the latter district 
vid Pretoria, failing the opening up 
of the areas of inferior céal in the 
neighbourhood. But under Britich 
rule it is more than probable that the necessity will 
| be realised of increasing the transit facilities between 
|the Middelburg collieries and the chief centre of con- 
sumption in the country. The actual extremities of the 
coal-bearing locality may be taken as Balmoral on the 
west, about 55 miles from Pretoria, to Belfast, one of the 
highest points in the Transvaal, on the east. The proved 
east and west limitation of the field is about 65 miles, and 
the width varies considerably and erratically. By far the 
most development has taken place on the west—or Pretoria 
—side of Middelburg, and doubtless this state of things is 
| partly explained by the fact that the further east one goes 
the further one gets from the Rand market. Besides that, 
the coal is of better quality westwards of the town than east 
| of it. 

Natal has an abundance of coal, which may come ulti- 
| mately to be the mainstay of the Rand industry, unless all 
| the available gold shall have been extracted before the more 
| contiguous coal measures are used up. At present not much 
Natal coal goes into either of the conquered Republics, 
although the colony enjoys a good trade in other directions, 
especially for bunkering purposes. In 1900, 241,330 tons 
were obtained—a decrease of 87,363 tons on 1899, consequent 
upon the stoppage of the mines until May—and of this only 
9984 tons were sent to the Orange River Colony and the 
| Transvaal, while 118,740 tons were taken for ships’ bunkers. 
| The mines are increasing their output month by month, but 
| with the prevailing scarcity of trucks, due to the military re- 


| quirements, it is found impossible to keep pace with the orders. 
| But as soon as all the rollingstock is liberated for ordinary use, 
| it is thought that the mines will not only be in a position to 
execute contracts promptly, but that the markets will b 
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flooded with their fuel; and this will, of course, mean a 
sharp drop in the prices when existing contracts have run 
out. An official report before us speaks of the adoption of 
coal-cutting machinery as facilitating and economising the 
cost of production, and this is a point to offset the coming de- 
cline. Natal coal is evidently not too well adapted for railway 
consumption, for the Natal Government lines used only 
51,905 tons, and filled up with 53,129 tons of imported coal. 
Those good folks who have talked of the coming expulsion of 
English coal from South Africa should bear this in mind. 
In a valuable paper on the resources of the high plateaus of 
Natal, read recently by Mr. Emile McMaster at a meeting 
of the Royal Colonial Institute, that gentleman reminded his 


hearers that all the enormous shipping—six ocean steamship | 


lines along the west and two down the east coast—making 
their terminus at Durban, use Nata! coal for their return. 
Natal is in full possession of this, the bunker trade, and is 
fast developing her export trade to the Cape and up to east 
coast ports. In close proximity to the Natal coal mines 
(added Mr. McMaster) there ‘‘ were endless quantities of 
iron ore of good quality, and capitalists were grouping just 


before the war to start foundries and an iron industry. | 


Blacksmiths throughout Natal declared the native weapons 
were the finest metal that they knew. He thought there 
were more small and moderate fortunes to be made in Natal 
than anywhere he knew of; but no large fortunes, except in 
coal and iron.’’ These are interesting details, but one may 
be pardoned for being dubious about the fortunes in iron 
manufacture, remembering the class from which workmen 
will have to be recruited. 


DOCKYARD NOTES. 


Tue Italian warship Italia, which was to have been given 
water-tube boilers, is not now to be fitted with them. She 


used to have eight cylindrical and sixteen locomotive ; her | }, 


new boilers will be one-third locomotive and two-thirds 
cylindrical. The old 100-ton guns are to be retained, pro- 
bably a wise step. 
have entailed very great expense, and, after all, there is a 
certain trend of feeling towards the big gun just now. 
Wherever a ton shell gets inside a ship it must do incal- 
culable mischief ; it is likely to be a knock-out blow. Given 
four great guns, one of them may be expected to hit before 
the lot are out of action, and one hit will suffice. An old ship, 
no matter how modern her artillery, is not going to last long. 
There is a good deal, therefore, to be said for giving her a 


To replace them by 10in. gims would | 


weapon that must render her value doubtful, and that may 

make her terribly dangerous. The moral effect of a 100-ton 

gun that may not hit, but will annihilate if it does hit, is 

probably much greater than that of a smaller piece certain to 

hit, but equally certain not to annihilate. So much is said 

against the big gun now-a-days that it is well to remember 
| that all the arguments in favour of it are not yet dead. 





Tue French submarine Silure has recently been submerged 
ata depth of about 140ft. At this depth the pressure, according 
to reports, only compressed the boat J;in. There is jubilation 
across the Channel accordingly ; but what particular object 
is served by being at such a depth is not very clear. It is 
about 110ft. below the bottom of the average battleship. 





THE old masts of the Téméraire and Agincourt are to be 
used as derricks in Devonport Dockyard. 





Tue Centurion and Barfleur are to be ready for service by 
March next. The estimated cost is about £83,000 per ship, 
of which £27,000 odd is for armour. 





EXPERIMENTS are being conducted at Pembroke in connec- 
tion with destroyer material. It is announced—as though it 
were a piece of news—that ‘‘the strength of the material 
was equal to that claimed by the manufacturers.’’ As 

| though anyone, save a few penny-a-liners hard up for a 
sensation, had ever believed otherwise! There are Yarrow, 
Laird, and Thornycroft destroyers all over the world. 


it. Thereis not, sofar as we are aware, a single instance 
of a boat ‘‘ buckling,’’ save such as have been ‘“ strengthened 
and improved ’’ by Admiralty officials. The best and most 
| practical experiment possible would be to try an unimproved 
oat. Mr. Yarrow, the other day, explained the principle of 
‘‘ elastic destroyers’’ plainly enough for even an official to 
understand ; but he might just as well have remained silent, 


captains of merchant tramps able and ready to prove that he 
The most 


|is not qualified to know anything about it. 


for there are a good twenty penny-a-liners and retired | 


These | 
have crossed the ocean and never been a rivet the worse for 


Toulon to Brest, made a mean speed of 16°4 knots, which 
was certainly nothing out of the way. There was a certain 
amount of bad weather. She appears to have been doing a 
nominal 18 knots, that speed being recorded for each day of 
mer belle. 


Tue Condé, at Lorient, is having her belt put on. There are 
110 plates altogether for the two belts, 28 aside for the main 
belt and 27 for the upper one. They are 16ft. long each, and 
some 64ft. high. The thickness varies from 6in. to 2$in. 
Fifty men are expected to get the lot in place in three weeks. 
Four hundred and fifty other men are busy about the ship. 





Hartanp and Woolf have secured the contract for the 
machinery of the new battleship King Edward. This Belfast 
firm has a great reputation for standing out against the 
‘‘something cheap’’ for which the Admiralty periodically 
hankers. Ever since they engined the Hannibal at a cost of 
something like 25 per cent. over the normal, with a coal 
economy of several thousand tons to date, the thinking cap is 
said to have been put on at headquarters. 





THE AERONAUTICAL INSTITUTE AND CLUB.—At the monthly 
general meeting held at St. Bride’s Institute, Ludgate-circus, Mr. 
Wm. Dick in the chair, papers were read by Dr. Barton, of 
Beckenham, and Mr, P. L. Senecal. Dr. Barton said that he had 
been engaged some twenty years in balloon designing, and his pre- 
sent model was the outcome of many experiments, The prominent 
features of this—the three sets of triple aéroplanes—he explained 
would obviate the loss of gas and ballast, as 976 Ib. lifting or depress- 
ing force could be exerted at will. The propelling arrangements 
consisted of six sets of double-bladed screws—the blades being fur- 
ther tripled one behind the other, Venetian blind fashion—arranged 
three on each side in different planes. They are to be driven by 
three ‘‘ Bucket” motors, each of 45 horse-power, which it was 
estimated would drive the airship 25 miles per hour in a calm. 
Petrol would be carried for a 48-hour run, wg the balloon would 


| be manned by a crew of five. The length of balloon will be 180ft., 


| dangerous thing a man can say now-a-days is to suggest that | 


the Navy, or anything supplied to it by British firms, is all 
| right. Everyone who has never seen a ship knows better. 





Tue French armoured cruiser Montcalm, in her trip from 


and the car 104ft. The latter is fitted with an automatic balancing 
device actuated by a pendulum. Mr. Senecal prefaced his paper 
with a short account of some early attempts to solve the problem of 
flight. He had paid a great deal of attention to the problem of the 
stability of bodies in air or water, and gave the meeting much data. 
He described the balancing devices with which flies are provided 
by Nature. Mr, Senecal claims to be the first to draw attention to 


| the latter, which he did some years back in a paper read before the 


Aéronautical Society of Great Britain, 
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RAILWAY MATTERS. 


THERE are at present just under 100 locomotives in use 
0. the railways in Orange River Colony. 

Ir is reported from Ottawa that the Canadian 
Northern Railway Charter has passed the Commons. By it the 
company is authorised to extend its line through the North-West 
Verritory to British Columbia, north of the Canadian Pacific Rail- 
way line, vi@ Pine River Pass, with bonding powers of 25,000 dols. 
per mile, and also to build eastwards to Quebec. 


TE tunnel entrance to New York City projected by 
the Pennsylvania Railroad has received sanction in a Bill passed by 
the New York Legislature. The Bill permits the authorities of 
New York city to grant a perpetual franchise to the company for 
the construction of its proposed tunnel, but provides that the 
compensation to be paid for the franchise shall be re-adjusted 
every twenty-five years. 

Tur dividend of the Northern of France Railway for 
1901 has been officially proposed at the rate of £16 15s, per cent. 
‘he dividend for 1900 was at the rate of £18 10s. per cent. per 
annum; the revenue for that year was, of course, materially 
augmented by the Great Exhibition at Paris. The dividend of 
the Eastern of France for 1901 is to be at the rate of £7 2s. per 
cent. per annum ; a similar distribution was made for 1900. 


Tuer Taff Vale Railway Bill, which has been deposited, 
is to empower the company to make a railway at soniye, Se 
join their No. 1 line, and to gain extension of time, &c. e 
Krynaman and Neath Railway Bill seeks powers for constructing 
x line, eighteen miles in length, between the two places. The Great 
Western Railway Bill is to authorise the company to purchase 
imines in the neighbourhood of the Crumlin viaduct for its safe- 
guard. 

AccorpInG to a Laffan telegram from Bloemfontein, 
the chief of the locomotive works states that experience has shown 
that the American engines used on his lines cannot be compared 
with English ones. They are carelessly put together, and the cost 
ol repairs being far greater than in the case of English engines, 
makes them more expensive to work. Any British firm is, he says, 
ahead of the makers of the American locomotives that have been 
tried here. 

Ir is reported from Tokio that the Japanese Parliament 
has resolved to begin work at cnce in constructing two new lines 
of railway. One of these will be a line from Kioto, known also as 
Saikio, to Maidsuru, on the coast and north-west of Kioto ; the other 
line will be from Hakodate, a treaty port on the island of Yesso, 
to Otrusake. Both these lines will be of immense strategical 
importance, and the sum of six million yen has been voted to 
defray the cost of their construction. 


A tive of railway from Millisle to Garliestown, in Wig- 
townshire, and owned jointly by the —- and South-Western, 
Midland, London and North-Western, and the Caledonian Railway 
Companies, is likely to be abandoned owing to lack of patronage. 
The line is not by any meansa gold mine. On an average the 
week’s receipts total about 20s., and this has to maintain an 
engine, with driver and fireman, and one carriage witha guard. 
A total of 3d. is sometimes made on one journey. 


A MEsSAGE from the Odessa correspondent of the 
Standard states that the new Alexandropol-Erivan Railway will be 
completed about midsummer. This line has a total length of 141 
versts, and consists of two sections—the first running from the 
fortress centre of Alexandropol to the frontier river of Arpatchai, 
and the second from the little village of Uluchany, on the same 
stream, to Erivan, thus connecting in a closely-linked chain the 
three chief Caucasian fortresses of Kars, Alexandropol, and Erivan. 


TuE Light Railway Commissioners sat last Friday at 
the Crystal Palace to hear the application of the Crystal Palace 
Light Railways and Tramways Company, Limited, for an order 
authorising the construction of a light railway from Lordship-lane 
to the Crystal Palace, a distance of two and a-half miles. On the 
opposition of the London County Council, the South-Eastern and 
Chatham Railway Companies, the Estates Governors of Dulwich 
College, and of various local authorities, the application was with- 
drawn. 


THE French Colonial Minister has brought a Bill before 
the Chamber of Deputies for approving the convention made 
between the Colony of Somauli and the Ethiopian Railway Com- 
pany, with the object of ensuring the completion of the Jilbutil 
line in Ethiopia. This convention ensures the company for fifty 
years a revenue of 500,000f. (£20,000), guaranteed by the French 
Government, so that it will be able, by issuing preference shares 
or bonds, to raise a capital of about 12,000,000f. (£480,000), suffi- 
cient to complete the line and pay off foreign creditors, so as to 
keep the line in French hands. 


A RaILWay accident, involving the death of one 
passenger and injuries of a more or less serious character to ten 
others, occurred at Sutton Coldfield, on the London and North- 
Western Railway, on Saturday night. The 9.35 p.m. from 
Sutton was run into by a train which left Birmingham at 9.15 and 
was due at Sutton about the same time. The train from Sutton, 
on leaving the station, was crossing the track of the metals on 
which the train from Birmingham was travelling, and it was at 
this point that the collision took place. The two front carriages 
of each train were partially telescoped. 


THE distance between Leeds and Manchester is about 
50 miles, and there are only about 10 miles of road without tram 
facilities, a large portion of which is in Todmorden. A Bill was 
recently promoted by the Todmorden Corporation for the laying of 
tram lines throughout their district, and the Halifax Corporation 
consented to bring their trams to the Yorkshire side of the Tod- 
morden borough, so that there was every prospect of a through 
communication from Leeds to Manchester by tram at no distant 
date. Owing to the objection of frontagers, however, on the 
ground that portions of the main road in Todmorden are too narrow 
for trams, the Todmorden Corporation have withdrawn their Bill 
for the present. 


A LOCOMOTIVE with an oil-burning marine boiler has 
been put in service on the North Pacific Coast Railway. The 
boiler is 19ft. 6in. long, including the smoke-box, and contains a 
Morison corrugated furnace 42in. diameter, with forty-nine water 
tubes, 3in. diameter, extending through the furnace. The dome 
is a horizontal drum over the fire-box end of the boiler, connected 
to the boiler by three flanged openings or legs, and the feed-water 
is delivered into this drum, which has a scale-collecting device, 
with blow-off. The boiler is set higher at the fire-box end than 
at the smoke-box end, in order to facilitate circulation in the water 
tubes. The oil fuel is heated by the exhaust steam and is sprayed 
into the fire-box by a burner, and no brickwork is used. 


THE recently-built secondary line of railway between 
Walk and Marienburg, in West Prussia, was to have been thrown 
open to regular traffic during the present spring, but the opening 
has had to be postponed until the autumn in consequence of the 
unexpected difficulties encountered in building a railway bridge 
over the Schwarzbach, near Lannametz. However, the line is open 
to traffic on a small scale in the following manner:—Every Monday 
a goods train leaves Walk for Marienburg, and it makes the return 
journey on the Tuesday. Having made three journeys in either 
direction during the week, the train takes a rest on the Sunday at 
Walk. This train is really a goods train, and passengers are con- 
veyed by it only if they accompany luggage weighing at least 
» stone. 





NOTES AND MEMORANDA. 


So far the gold obtained at Klondike has been entirely 
won by washing the gravels ; no crushing has yet been carried on. 


Tur German estimates for the financial year 1902 are 
anything but promising. They. place the total revenues of the 
German Protectorates at £422,045, and the total expenditure at 
£1,953,825, thus leaving a deficit of £1,531,780 to be covered by 
an Imperial grant in aid. 


Tue area of the United States, according to the twelfth 
census is 3,690,822 square miles, including the ‘‘ outlying districts” 
of Alaska, Hawii, Porto Rico, the Philippine Islands, Guam, and 
Samoa. Of the total area just given, 3 070,230 square miles lies 
within ‘‘ Continental United States ” and the balance in the sections 
named. 


THE latest inventor of perpetual motion hails from 
Chicago. His idea, briefly stated, is that there isa natural draught 
in every tall chimney, independent of any furnace or other source 
of heat at its base, and this the inventor utilises to drive a wind- 
mill. He proposes to build a steel stack 1050ft. high, and estimates 
the power obtainable from it at 50 horse-power. 


Statistics of the deaths and injuries by lightning in 
the United States have recently been made public by the United 
States Weather Bureau. According to these, the total number of 
persons killed by lightning in the United States in 1900 was 713, 
while 973 were injured. It is interesting to note that during the 
same period only 250 passengers were killed in railway accidents. 


Tue Toulon correspondent of the Matin telegraphs 
that the big cruiser Jeanne d’Arc, which recently left that port for its 
firing trials and to test the working of its turrets, returned to port 
after a series of trials which gave very bad results, These results 
are due to the vibration of the hull of the vessel, which are such 
that it will be impossible to sight the heavy artillery on board this 
long cruiser. 


Two men at Manchester were recently sent for trial 
on acharge of obtaining money by false pretences. It was alleged 
that the prisoners disposed of watch chains made of a composition 
metal, plated with gold, on the representation that they were good 
gold, and in one case the chain was marked ‘‘18-c.” An expert 
jeweller said the peculiarity of the chains was that unless tiled they 
would stand the usual acid tests made by jewellers. 


THE drawings of the steel bridge for carrying the Paris 
Metropolitan Railway over the Seine a little above the Pont 
d’Austerlitz have been definitely passed by the Ingénieur-en-Chef 
ajoint for the railway. This bridge, in a single span and of re- 
markable lightness, forms an immense arc, the two ends of which 
abut against the shores, and above which the platform, in a 
straight line, will carry the rails of the Metropolitan. ‘The span is 
459ft., and the maximum height above water level 104ft. 


Waite there are ten private yards in Great Britain all 
engaged in building first-class warships there are only ten yards in 
Germany, nine in France, and six in Russia, including the Govern- 
ment establishments, while several of the British private yards 
could without difficulty duplicate their orders. Again, in France 
and Russia the cost of armoured ships works out at £100 a ton, 
against £76 to £80 in Great Britain, while in Germany, where 
labour is cheap and the skill is of a high order, the cost is about £70. 


THE cotton milling industry of the Southern States of 
North America generally continues to progress, the official figures 
of the United States Census Bureau for the last decade showing 
that the total number of spindles had increased from 1,554,000 in 
the year 1890 to 5,001,487 in 1900, an increase of 3,447,487 spindles, 
or 221 per cent. During the same period the number of mills 
increased from 239 to 500, an increase of 261 mills, or more than 
100 per cent. Besides this gain, however, 105 mills werecompleted 
during 1900. 


Unper the present methods of treating cotton-seed it 
is estimated that only about 40 per cent. of the oil is extracted from 
the cake, but by a new process reported from Washington to have 
been recently invented for hulling and delinting cotton-seed, it is 
claimed that practically all of the oil will be secured, and that there 
will also be a great reductiomin the cost, time, and labour required 
under the new process. -Crude oil, it is expected, will be pro- 
duced for 50 per cent. of its present cost, and a considerable gain 
in preparing the hulls for paper manufacture are among its other 
advantages. 

A TRIAL took place at Whale Island on the 9th inst. 
of heavy armour submitted by Sir W. G. Armstrong, Whitworth 
and Co., Limited, from their Openshaw Works, Manchester. The 
plate measured 10ft. by 7ft. by 9in., or what is known as 360 lb. 
plate. The quality was the Openshaw cemented or hard-face 
armour. The standard test for this class of plate consists of 
firing three rounds from the 9-2in. gun at a velocity of 1850 foot- 
seconds to 1900 foot-seconds with 380 lb. Holtzer armour-piercing 
shell. At the conclusion of the trial the plate was absolutely free 
from any cracks, and completely fulfilled the requirements of the 
Admiralty. 


THE census returns for the county of Lancashire, which 
have just been issued as a Blue-book, show that the population of 
the ancient or geographical county in 1901 was 4,406,409. In 1801 
the population was 673,486, so that it has increased during the 
century nearly seven-fold. The administrative county contains a 
population of 1,827,436, and the fifteen county boroughs contain a 
population of 2,559,607, the aggregate population thus amount- 
ing to 4,387,043. The increase in the administrative county since 
1891, apart from the county boroughs, is 262,740, or 16-8 per cent.; 
in the county boroughs 216,933, or 9-3 per cent.; and in the total 
population 479,673, or 12-3 per cent. The population of urban 
districts, including county and municipal boroughs, amounts to 
4,154,571, and that of rural districts to 232,472. 


A process for the manufacture of open-hearth steel, 
to increase production without the necessity of using furnaces of 
inconveniently large capacity, is reported from Philadelphia. 
This it is proposed to attain by pre-melting, outside of the fur- 
nace, oxide of iron mixed with lime to form a highly oxidising 
basic slag, and bringing the slag into contact with the molten iron 
on the hearth of the furnace. To work furnaces to their maxi- 
mum capacity, and render unnecessary the use of large and 
expensive furnaces, the inventor expects to avoid the waste of 
time heretofore required for heating the basic additions by pre- 
melting the oxide of iron and lime in a separate furnace, accom- 
plishing the removal of silicon and phosphorus without risk of 
injury to the hearth or lining, such as is likely to result when the 
oxide of iron and lime are melted in the furnace. 


A NEw form of electric resistance laboratory furnace 
has been invented by Professor Holborn, of Berlin, which permits 
temperatures up to 1500 deg. Cent. being attained with ease by 
use of the ordinary 110-volt electric supply. The furnaces are 
made in two forms, the first being adapted for heating crucibles, 
and the second for heating tubes 44 centimetres in length. In both 
forms of furnace the electric current is conducted through a resist- 
ance coil of platinum or nickel wire, wound round a thin porcelain 
tube or cylinder. The crucible or substance to be heated is placed 
within this latter, and the space between the outer side of the coil 
and the containing vessel is packed with asbestos or powdered 
quartz. Using nickel, the temperature of the furnace cannot be 
raised above 1000 deg. Cent. without damage to the coil, but with 
platinum it is possible to attain a temperature of 1500 deg, Cent. 
with a current of 14 ampéres and 110 volts, 





MISCELLANEA. 


DurtnG the first three months of the present year the 
imports of motor cars and parts were declared at a total value of 
£167,000. 

A Buenos Ayres telegram states that the Argentine 
Government have accepted the tender of the Creusot Company to 
build a harbour at Rosario, at a cost of 53,000,000f. 7 


THE death is reported of Mr. John Whitehead, eldest 
son of Mr. Robert Whitehead, the inventor of the Whitehead 
torpedo. The deceased was head of the torpedo manufactory at 
Fiume. He was in his forty-ninth year. , 


Tue Admiralty have accepted the tender of Harland 
and Wolff, Belfast, for the construction of the engines and boilers 
for the battleship King Edward VII., building at Devonport. The 
same firm is making engines and boilers for the battleship Queen, 
recently launched at Devonport. 


A MOTOR car service between the West End of Lon ‘on 
and Windsor and Kingston will shortly be started by the manage- 
ment of a West End hotel, who will put on the route six motor 
brakes of 10 horse-power, each carrying twelve passngers. These 
vehicles are to run six times daily. 


In two years the ocean tonnage entering and clearing 
the port of New Orleans has increased 35 per cent. The ocean 
traffic of the port will, it is thought, increase more rapidly in the 
future owing to lower wharfage dues, and to the prospect of the 
South-West Pass being provided with deeper water. 


THE new Bermuda floating dock, built by Swan and 
Hunter, Limited, of Wallsend, is ordered to leave the ‘Tyne on 
May 15th for Sheerness, where the Sans Pareil battleship, Cay tain 
A. J. Pocklington, port guardship, will be docked to test the 
working of the structure before it is towed across the Atlantic to 
Bermuda, 


Ir is reported that an Austrian firm of electrical 
engineers is seeking to establish works in this country, and 
Huddersfield having been mentioned as one of three’ towns 
selected, a meeting of local men has been held, with the purpose 
of taking steps to Hoat acompany. A further meeting will be held 
shortly to meet a representative of the firm. 


On October 31st last New Orleans witnessed the 
clearance through her custom house of as many as eighteen vessels, 
fifteen of which were steamers destined for countries across the 
Atlantic. Their aggregate cargoes undoubtedly made up the 
largest day’s business the port has ever known. The cotton 
exports were the largest for a single day on record, 


THE text of the agreement between the Marconi Wire. 
less Telegraph Company and the Canadian Government has been 
issued. The companies agree to erect stations in the United 
Kingdom and Canada ; the Government agrees to pay 80,000 dols, 
to the companies for the erection of the station in Nova Scotia, and 
the companies agree, if their operations prove successful, to 
transmitgeneral messages at fully 60 per cent. less than the rates now 
charged for cablegrams, that is to say, the companies will not charge 
more than ten cents a word, 


A NEw large floating dock has been established at New 
Orleans. It has a capacity of 18,000 tons, is 525ft. long, and 125ft. 
wide. The entire height of the sides from their bottoms, which 
are submerged to the top, is 55ft. The designs of the dock were 
originally made by Messrs. Clark and Standfield, of London, but 
were afterwards modified at Sparrcw’s Point to conform to 
American practice. The dock is expected to raise a 15,000-ton 
battleship, and have the floor of the dock 2ft. above the water. 
The cost of the dock is placed at £162,000. 


Tue Glasgow University Engineering Society visit 
Manchester this week. This is the sixth visit organised by the 
engineering students, the previous trips being to Newcastle, 
Liverpool, Belfast, Sheffield, and London. In the past these 
visits have been very successful, the average attendance being 
about fifty. It is believed that these visits are unique in this 
country. This year a number of the engineering students of 
University College, London, have joined the excursion. The visit, 
which commencedon Monday last, occupies the whole week. 


Wir reference to the water-powers of the south of 
North America and their development, in connection with cotton 
and other forms of manufacturing, the British Consul at Charleston 
states that it has been shown that nowhere is water-power more 
potentially useful than in this section, between the line of the Blue 
Ridge Mountains and the belt of yellow pine that abounds in the 
lowlands, towards the sea. The climate, where most of the best 
water-powers are situated, is such that power may be developed 
throughout the year, with little or no interruption from ice and 
snow, 


Some tests were made at Ridsdale on the 8th inst. of 
wet gun-cotton shells fired by a new safety exploder, made by the 
New Explosives Company, Limited. The composition of the 
exploder is kept secret, but it is stated that it will not detonate 
under a temperature of 360 deg. Cent., and cannot be ignited by 
friction or shock, but at the same time is brought instantly into 
action by an ordinary detonating pellet. The experiments con- 
sisted of firing shells from a 6 pounder through plates, and explod- 
ing larger shells electrically. The shells were charged by the 
company’s new method, as well as fired by their new composition. 


EXTREME deposits of ironsand are said to exist at 
Taranaki, New Zealand. The sand is chiefly magnetic oxide of 
iron, and contains about 60 per cent. iron, 4 per cent. silica, only 
traces of sulphur and phosphorus, with 8 per cent. of titanic 
oxide, which is probably the smallest proportion of titanium, 
together with the largest proportion of iron, in any ironsand in 
the world. It is made into briquettes with clay from the dis- 
trict, and in the result a soft grey pig of good quality containing 
1 per cent. of titanium is produced at a cost of 50s. per ton. From 
this is produced bar iron at a @ost of £7 per ton, containing 0-21 
per cent. of titanium. 


Aw electrical installation has been put down by the 
Normandy lronworks Company at its Cargo Fleet Ironworks, near 
Middlesbrough, for operating the pig iron bed crane, the pig- 
breaker, and the blast furnace hoist ; and also for lighting the 
shops and offices. It is said that this is the first instance in the 
North of England of electricity being used for working a blast 
furnace hoist. The hoist motor is arranged to develop from 120 to 
150 brake horse-power when running at a speed approximating 
450 revolutions per minute. An automatic brake is fitted to the 
motor to bring the hoist to rest in the event of the current being 
cut off, either intentionally or otherwise. 


Tue threatened epidemic of small-pox has led autho- 
rities to consider the adoption of improved sanitary appliances. 
Some years ago a Merryweather vacuum apparatus fur emptying 
cesspools was supplied to Pokesdown, near Bournemouth, and 
being found satisfactory, both as to time and labour required for 
a and the abatement of nuisance, the city of Rochester also 
adopted this new apparatus, Bournemouth has just ordered an 
equipment. The vacuum apparatus referred to consists of an air- 
tight van, a strong pump, and a portable stove. In use a suction 
pipe is led from the van cistern into the cesspool, the suction 
pipe of the pump is connected also to the cistern and the delivery 
pipe to the stove. Pumping results in a vacuum being created in 
the cistern, and the sewage is drawn up, the discharged air passing 
through the fire in the stove to eliminate the foul gases, 
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fOREIGN AGENTS FOR SALE OF THE ENGINEER. 


4USTRIA.—F. A. Brockuaus, 7, Kumpfyasse, Vienna 1. 
cHINA.—KELLY AND Watsu, Limitrep, Shanghai and Hong Kong. 
PRANCE.—Boyveau AND CueviLuet, Rue de la Banque, Paris, 
QgRMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
F. A. Brocxuavs, Leipzic ; A. TWEITMEYER, Leipzic. 
[NDIA.—A- J. ComBripcE anv Co., Railway Bookstalls, Bombay. 
{TALY.—LOESCHER AND Co., 307, Corso, Rame ; Bocca Frerxs, Turin. 
JAPAN.—KELLY AND Waren, Liurrep, Yokohama. 
Z. P. MaRvYA anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
gussia.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 
8. AFRICA.—GoRDoN anv Gorcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon AND GotcH, Melbourne, Sydney, and Brisbane, 
R. A. THomPson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 886 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRNaTIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
TRAITS SETTLEMENTS.—Kxiy anp Watsu, Limirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tuk ExoINERR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 lds. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 

Crore ReapinG Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

[feredit occur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGingER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tak EnoinrkR, and 
accompanied by letter of advice to the Publisher. 

Tun Paper Copies. Tuick Paper Copies, 
0s. 


£0 18s, Od. | Half-yearly £1 8d. 


Half-yearly le > 
Yearly .. £1 16s, Od.| Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven wo When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
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Advertisements cannot be inserted unless delivered before 
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edition, ALTBRATIONS to standing advertisements should 
arrive not later than Ten o'clock on Wednesday morning in 
each week. 
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PUBLISHER’S NOTICES. 


* * With this week's number is issued as a Supplement, a Two-page 
Dearing of Details of a Large Boring Machine. Every copy 
as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should they 


not receive it, 








*,” THe JAPANESE LINE-OF-BATTLE SHIP HaTsusk.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 18., by post 1s. 1d. 


*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained, Such inconvenience, 
fiero can be scala by obtaining the paper direct from 
tas office. 
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TO CORRESPONDENTS. 


£8 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4a” All letters intended for insertionin Tae Enoinesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be talon of Yy icati 

42 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


T. 8. (Longrigg).—We have nothing more than was published last week. 


F. H. M.—The loads on the wheels depend on the lengths of the lever 
arms of the compensating beams. 


W. S. H. (Kidderminster).—Ask some of the machine tool makers in 
Birmingham or Coventry to do the work for you. You might write to 
Alfred Herbert’s and Webster and Bennett at the latter place, and J. 
Archdale and Co, and the Wolsey Sheep-shearing Machine Company 
at the former, 

J. G.—Automatic signals do not appear to make headway on any rail- 
ways in the world. Scores of patents have been taken out for them ; 
thousands of pounds have been spent in experiments. Difficulties 
always seem to crop up in practice. The respunsibility of introducing 
mechanism of the kind is very heavy, as its failure might have most 
disastrous results. It is by no means easy to carry out the night 
signalling arrangements. Altogether we do not think that automatic 
signalling on railways is likely to prove of pecunisry advantage to 
inventors. 

J. K. H. (Brighouse).—The forms you inquire about cannot be purchased 
in this country. To answer the remainder of your questions would 
take much more space than we can afford. It would appear that you 
are under the impression that the United States had joined the Inter- 
national Convention, whereas this is not the case. We would strongly 
suggest that you should consult a first-class patent agent, for he would 
not only be able to put you right as to an application for a patent in 
the United States, but also as to the remainder of the subjects about 
which you are in doubt. 

J. W. P. (Ontario).—While we recognise with you the direful character 
of the consequences which will ensue when there is no longer any 
water left near the surface of the globe, and while we are prepared to 
admit that the construction of a ship canal which would tend to drain 
a great American lake might tend to accelerate the arrival of the evil 
day, we are disposed to take the rather selfish view that as the present 

eneration, and even mankind in general for some years to come, wiil 
1ave all the water needed, the questions raised in your long letter may 
be left for the consideration of the engineers of the remote future with- 
out detriment to any existing interest. 


INQUIRIES. 
EXTRACTION OF JUICE FROM POTATO RESIDUE. 
Sir,—Can any reader inform me who are the makers of machinery for 
the above purpose ’ 


April 16th. W. D. F. 





° THE COST OF CASTINGS. 

Sir,—Can any reader kindly inform me what is the actual—not theo” 
retical—average cost per ton of melting, casting, dressing, and handling 
castings in modern foundry practice, assuming the usual run of work in 
an ordinary jobbing foundry? The cost to include a proper proportion 
for patternmaking and moulders. The price to begin with the pig, Xc., 
already found at the cupola mouth, with the exceptions above, and to 
end with properly fettled castings in the dressing shop. No establish- 
ment charges to be allowed for. Inquiry shows a wide diversity of 
opinion. 


Newcastle-on-Tyne, April 16th. FounpRy. 











| MEETINGS NEXT WEEK. 


Tae InstiruTion oF JuNIOR ENGINEERS.—Saturday, April 26th, at 
3 p.m. Visit the Blackwall Workshops, &c., of Trinity House. 

| Tux InstiTvTE or Marine Enoineers.—Monday, April 21st, at 8 p.m. 
| Lecture on “The Internal Structure of Iron and Steel,” by Mr. Sidney A. 
Houghton. 

Society or ArTts.—Monday, April 2lst, at 8 p.m. Cantor Lectures. 
Lecture II. on ‘‘Glass for Optical Instruments,” by Richard T. Glaze- 
brook.—Wednesday, April 23rd, at 8 p.m. Ordinary meeting. Paper, 
** Opto-technies,” by Prof. Silvanus P, Thompson. 

Tse Institution oF CiviL ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF StuDENTS.—Thursday, April 24th, at 7.30 p.m., in the Chemical 
Lecture-room of the Durham College of Science. Paper, ‘‘ The Premium 
Plan and other Methods of the Payment of Men,” by Mr. Chas. G. 
Henzell. 

Royat Institution or Great Britatn.—Friday, April 25th, at 
9p.m. Discourse on ‘‘ X-Rays and Localisation,” by James Mackenzie 
Davidson.—Afternoon Lectures at 3 p.m.: Tuesday, April 22nd, ‘‘ Recent 
Methods and Results in Biological Inquiry,” by Allan Macfadyen ; 
Thursday, April 24th, “‘The Oxygen Group of Elements,” by f. 
Dewar ; Saturday, April 26th, ‘‘ British National Song,” by William H. 
Cummings. 

Tue Institution oF Civit ENGINEERS.—Tuesday, April 22nd, at 8 p.m. 
Ordinary meeting. Paper to be discussed, ‘‘On Locomotive Fire-box 
Stays,” by Francis William Webb, M. Inst. C.E.—Wednesday, April 23rd, 
at 8 p.m. Special meeting. Tenth “James Forrest” Lecture on 
“Metallurgy in Relation to Engineering,” by Sir William Chandler 
Roberts-Austen.— Wednesday, April 23rd, at 2.30 p.m. Students’ visit to 
the works of the Great Northern and City Railway. 

Tue InstiTuTion or ELectricaL ENnoingers.—Thursday, April 24th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8. W. per, ‘‘ Problems of Electric Railways,” by James 
Swinburne and W. R. Cooper. Adjourned discussion.—‘‘ Form of Model 
General Conditions, for use in connection with Contracts for Plant, 
Mains, and Ap; tus for Electricity Works,” as drafted by a Committee, 
and presented to the Council for adoption as the model general condi- 
tions recommended by the Institution of Electrical Engineers. 
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THE ACCIDENT IN H.M.S. MARS, 


THE occurrence of three very similar accidents to 
British guns within less than a year cannot fail to 
produce an uneasy feeling—not only amongst the 
public, but amongst experts as well—that there is 
room for improvement in the mechanisms of our 
ordnance. Three patterns and sizes of guns have 
now shown that under certain conditions they 
become a menace to their crews. In June last the 
breech of a 12-pounder mounted in a battery in the 
Isle of Wight blew out, killing and wounding several 
men; in November a similar accident occurred with 
a 6in. gun on board the Royal Sovereign; and now, 
following an ascending scale, the biggest modern 
gun in our service has acquitted itself in a like 
manner on board H.M.S. Mars. We suppose 
that by this time no one of our readers 








but -will have read all the facts that it is 
possible to gather in the daily papers. We have 
nothing to add to them, nor to the various theories 
which have been ventilated as to the cause of the 
mishap. It will be time enough to discuss why’s 
and wherefore’s when—if ever—we are in posses- 
sion of more facts to guide us. All that we 
have now to consider is the deplorable fact that 
with all the safeguards our experts can provide, and 
with the exercise of all the caution which experience 
dictates, accidents with guns are still notonly possible, 
but almost of frequent occurrence. That is, we 
submit, the fact above all others which demands 
attention. We are not to consider how, by a 
“fortuitous concatenation of circumstances,” acci- 
dents occur, and endeavour to shield ourselves 
behind the assumption that a similar chain of events 
will never again be strung together; we are not to 
evade the lesson by showing how, by omitting some 
act or by performing another, the accident might 
have been avoided; we are not to bolster up 
defective design by exhibiting its provision for all 
cases that could probably occur; but we are to face 
the uncomfortable fact that these accidents have 
happened, in spite of all our precautions. Then, 
when we have acknowledged that our safety devices 
or our regulations are inadequate, we shall be in the 
frame of mind to consider the steps to be taken to 
render them perfect. We refuse to believe that 
occasional accidents are unavoidable. 

We may justly be asked what further steps to 
secure safety could be taken. Experts will not ask 
that question, for they know ; and we do not speak 
nor pose as of their confraternity in the following 
remarks, which are made merely to show that the 
whole gamut of possible means is not employed. 
It will not be difficult to any mechanical engineer 
to imagine a breech which, once closed, cannot be 
opened again until the explosion of the charge has 
taken place, save by special means only to be employed 
with proper precautions. Nor will it be difficult for 
the executive officer to formulate a regulation which 
would absolutely prohibit the opening of a breech after 
a miss-fire in the presence of the whole gun’s crew. 
Such precaution might be inapplicable in war time, 
but in war men must go with their lives in their 
hands, whereas it is of the highest importance that 
in peaceful manceuvres no unnecessary risks shall 
be run. The use of mechanism which, when the 
breech had once been closed, would not permit of 
its being re-opened until the recoil had taken place, 
has been strongly advocated on the Continent, and 
as strongly opposed in this country. The reasons 
advanced against its use turn primarily on the 
supposed excellence of cordite as an explosive and 
the perfection of modern firing gear. Thus, Lloyd 
and Hadcock wrote a few years ago :—‘ With cor- 
dite charges, loaded in the manner adopted in the 
English service, ‘hang fires’ may be looked upon 
as impossible.’ They show also that by the in- 
genious sounder devised at Elswick, which proclaims 
by humming that the electric circuit and primer is 
complete before firing, and indicates by silence 
that the circuit or primer is defective or that it has 
been broken by the explosion of the latter, should 
be ample to prevent accidents from “hang fires.” 
Conclusive as these arguments appear upon paper, 
they are annihilated by a single accident; and we 
have had now three similar disasters which bear all 
the appearance of being due to “hang fires.” 
Surely, under the circumstances, it will be wise to 
reconsider either or both the firing gear and the regu- 
lations provided for cases of miss or hang fires. We 
may remember that difficulty has been added 
to the task of obtaining stokers by even the 
petty accidents of a boiler-room. It is in the 
highest degree desirable that nothing of the sort 
should occur in the recruiting of our sailors, and, if 
on no other grounds than this, immediate measures 
should be taken to avoid the chance of recurrence 
of such accidents as those on board the Royal 
Sovereign and Mars. 


THE EFFICIENCY OF LOCOMOTIVE ENGINES. 


For our present purpose, we mean by the word 
efficiency the way in which a locomotive does its 
work ; that is to say, we have nothing to do with 
more or less recondite questions as to the thermal 
efficiency of the engine. We shall speak of the 
locomotive as a machine intended to haul trains at 
a minimum expenditure of money. To make the 
value of this explanation of our purpose clear, it 
may be enough to say that while a locomotive might 
be worked under conditions which would secure the 
highest measure of economy in fuel, as expressed in 
terms of horse-power, those conditions might be, for 
various reasons, the worst that could be secured 
from the commercial point of view. Thus, the 
loads hauled might be far too small, or the speeds 
too slow or too fast. The most usual and satis- 
factory way of estimating the efficiency of a 
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locomotive engine is in terms of pounds of coal 
burned per mile run. This basis really includes 
much more than appears on the surface. Thus, it 
is clear that the smailer the consumption of fuel, the 
less will be the wear and tear on the fire-box, the 
smaller the expenditure in getting coal on the 
tender, and probably the less the lubrication. It is 
on this basis that the efficiency of British and 
American locomotives in Egypt has been estimated 
by Lord Cromer, Major Johnstone, R.E., and Mr. 
Trevithick in the noteworthy correspondence which 
we have published, and on one portion of which we 
commented last week. 

It will be remembered that the American engines 
use more fuel than the British engines. An inquiry 
into the reason why will be found interesting and 
instructive. Indeed, we may say here incidentally 
that the entire correspondence is full of matter of 
the utmost interest to all who build or use loco- 
motives. On no subject is more vain talk heard ; 
about nothing in engineering that we can name is it 
more difficult to obtain a knowledge of facts. Now, 
in this correspondence we have the record of the 
steady practical working of a number of locomotives 
from what we may term the footplate standpoint ; 
but we have the figures excluded from the area of 
doubt by the unusual circumstance that both the 
American and the Englishman who collected the 
information are agreed that the figures really do 
represent precisely what happened. We have no 
ground for dispute. It is beyond all question that 
locomotives built by one of the leading firms in the 
United States, a firm with an enormous experience, 
turns out locomotives which required 25 per cent. 
more coal to do a given amount of haulage than 
sufficed for the British engines for more work. 
The case of passenger engines is still more striking. 
The American engines required 50 per cent. more 
coal than the British engines. We may, for the 
time being, drop all reference to nationality, and 
endeavour to ascertain what is the cause of the 
difference. It is not to be supposed that all British- 
built engines have the same consumption per mile. 
The lessons to be gathered from a consideration of 
the peculiarities of the American engines may very 
well prove of value in designing locomotives in this 
country. 

We commend to the careful attention of our 
readers Major Johnstone’s analysis of the ostensible 
reasons why the American engines were less econo- 
mical than the British engines. It will be seen 
that the goods engines were really nearly as bad as 
the passenger engines, for they could not draw 
loads as heavy as those taken by their competitors, 
and so the consumption of fuel worked out nearer to 
an excess of 42 per cent. than 25 per cent. Leaving 
out the reference to engine friction, we find that the 
most important difference lies in the evaporative 
efficiency of the boilers. Taking the goods engines 
first, we find that a pound of coal produced 9:1 lb. 
of steam in the British boiler, and 7:78 lb. in the 
American boiler, a difference of 1°32 lb. The total 
heating surface in the American boiler is 1168 square 
feet, in the British engine 1125 square feet, or practi- 
cally the same. The British boiler has 217 tubes, 13in. 
diameter, and the American engine 192 tubes 2in. 
in diameter. The length in both engines is nearly 
the same, a little less than 11ft. The great differ- 
ence is in the fire-boxes. Those of the British 
engine are 5ft. 5in. long by 3ft. 5zin. wide, while 
the American grates are d5ft. 10}in. by 2ft. 10in. 
We find that the blast pipes of the British engines 
were 41in. in diameter, and those of the American 
engines 4}in. The British grates appear to have 
had always Hn. air spaces between the bars, while 
the American engines were tried with various 
widths, from Hin. up to fin. The American engines 
have steel fire-boxes and tubes. We believe, but 
are not certain, that the British engines have copper 
fire-boxes and brass tubes. But this will not ex- 
plain the disparity in the performance of the two 
types of boiler. The American engines in this 
country on the Midland Railway have copper boxes 
and brass tubes, and their performance is about the 
same as that of the Egyptian boilers. Major John- 
stone is disposed to attribute this difference to the 
narrow grate and the difficulty of keeping it pro- 
perly covered with coal, while Mr. Trevithick holds 
that the very small depth of the box below the fire- 
door is in some way to blame. The fact remains 
that the design of a locomotive boiler seems to exert 
a greater effect on its efficiency than appears likely 
to be the case at first sight. It is not so mucha 
question of proportion as of form. That is to say, 
for example, a nearly square grate may be superior 
to along rectangular grate of about the same area. 
We shall not refer further to the performance of the 
American passenger engines than to direct our 
readers’ attention to what Major Johnstone has said 
on the subject. 

Leaving locomotive efficiency as measured by the 
evaporative qualities of the boiler, we now come to an 





interesting comparison of the actual efficiency of two 
heavy types of engine which has been made in the 
United States. Following the American lead, locomo- 
tive superintendents in this country have been design- 
ing and putting to work some very large engines 
indeed. Curiously enough, doubts begin to be felt 
at the other side of the Atlantic as to whether very 
big engines are, after all, so desirable as some per- 
sons have held. Many of our readers are, no doubt, 
familiar with the fact that certain locomotive super- 
intendents in this country who have been voted 
old-fashioned continue to maintain that engines 
may very readily be made too big, and that enor- 
mous amounts of heating surface are only justified 
under circumstances which certainly do not occur 
every day. The results of an extended experience 
in the United States have just been made 
public in the pages of our United States con- 
temporary [tailway and Locomotive Engineering. 


The engines tested were four in number. We 
take the performance of two which support 
the view just expressed. The first of these 


isa ten-wheeled Rogers with six coupled wheels, 
oft. 3in. diameter, and two cylinders, 20in. 
diameter by 28in. stroke. The engine weighs a 
little over 70 tons. It was rated as hauling loads of 
1050 tons ; it really hauled 1076 tons at 20-24 miles 
an hour. The total cost for 96 trips was 2077 dols. 
Engine 639, a consolidated by Rogers, has two 
cylinders, 23in. by 30in. There are eight coupled 
driving wheels, 4ft. 9in. diameter, and the weight is 
not far short of 90 tons. The rated load for this 
engine is 1800 tons, but it could only haul 1518 tons. 
Its speed was only 17:71 miles an hour, and the 
total cost of doing its work was 2817 dols. The 
smaller engine of the two hauled 102°5 per cent. of 
its rating, while the larger engine hauled only 76 
per cent. The facts thus stated are, to say the 
least of them, very suggestive. Many reasons may 
be adduced to explain the inferior performance of the 
bigger engine. A good deal more will probably be 
said on the subject at the other side of the Atlantic. 
For ourselves, we record the facts. We await 
developments. : 


ARMOURED CRUISERS, 


THE announcement that the Good Hope will be 
flagship of the cruiser squadron, and the commis- 
sioning of the Aboukir, serve to turn attention to 
this class of ship. A good deal of uncertainty exists 
as to the raison d’étre of such vessels. They 
were designed apparently because the French 
were building some. The French, who have always 
had a weakness for armour-plated cruisers, did so, it 
would seem, because, having relatively few ships, 
they wanted something that would not be sunk by 
the first 6in. shell that hit her. They recognised, in 
fine, that it is as logically essential to protect a 
cruiser as a battleship. 

It must not, however, be supposed that we have 
been blind to the spirit of this, even if we have till 
lately ignored the letter of it. We were not very 
long in grasping the Italian idea that bulk may give 
protection as surely as armour, when that armour 
is of necessity thin. The Powerful, for instance, is 
by no means to be capsized by one or two shells, 
and her 14,000 odd tons of displacement are as sure 
a protection to her, perhaps, as the 4%in. coat of 
armour on the 6300-ton Dupuy de Lome—to take 
the finest cruiser for her size ever evolved by 
man. In addition to the bulk-given protection, 
the Powerful, of course, gains in  sea-speed 
owing to her enormous length. The same thing 
applies to the Italian Lepanto— the Power- 
ful’s prototype—which the Italians, in their first 
enthusiasm for the discovery that bulk might 
serve the same purposes as armour, christened a 
“battleship.” Now-a-days, of course, she is regarded 
as a cruiser—cruiser being the generic term for any 
fast vessel without heavy armour protection. When 
lack of armour is accompanied by lack of speed also, 
“ battleship ’’ becomes the correct phrase, if we may 
accept the egregious Admiral class as a criterion. 
The possession of a big gun or two does not seem 
to mark the line, because the Lepanto has—or had 
—four 100-tonners, while the little Matsushima 
class sport a. 12°5in.; and Denmark once built a 
vessel, the Tordenskjold, of only about the size of 
our little Pelorus class, with a 50-ton gun aboard 
her. Cruisers with 10in. guns are quite plentiful, 
while in most German battleships the heaviest piece 
is a 9-4in. It would, therefore, puzzle anyone, 
save, perhaps, a very verdant amateur, to bit upon 
a definition of a cruiser much more satisfying than 
that of Nuttall’s Dictionary—“ a person or ship that 
cruises.” ‘To cruise” is defined as “to sail up 
and down in quest of an enemy’s ship or for 
pleasure.” Captious critics may aver that this 
“pleasure” clause suggests a reason for the con- 
tinued existence of cruisers like the Mersey or 
Pylades in the British Navy. 





To return, however, to the Good Hope and Other 
vessels of the Drake class, which are practical] 
Powerfuls with 6in. belts. What are these y 

se mon- 
strous vessels to be called? Cruisers, apparently 
is the only term that the wit of man can conceiyy’ 
but it is one of a very misleading nature to the 
public, especially in view of that ridiculous dogma 
‘armoured cruisers cannot fight battleships.” 4 
Drake or Gambetta would, of course, blow pm 
Admiral class ship to perdition in a very few 
minutes, and probably serve a so-called first-class 
battleship like the Royal Sovereign in much the 
same way. Obviously, therefore, for fighting pur. 
poses, a Drake is equivalent to a second-class 
battleship. Similarly, an Essex must range some. 
where near a third-class one. Beyond that, however 
it is not very easy to go, since “able to lie in the 
line” depends on other things than guns and 
armour. The “ agile cruiser” is anything but agile 
in a battleship line, her turning circle being so much 
greater. In addition, her speed is in such case 
entirely wasted, a 23-knot Drake in a line of 18-knot 
Londons being, for all practical purposes, turned 
into an 18-knot ship. On the other hand, if she be 
turned loose on the ocean to hunt down commerce 
destroyers, we are in danger of something after the 
‘steam hammer to crush a beetle” order. 

The absolute wisdom of building Drakes may thus 
be questioned. In theory they were needed as 
“replies” to the Jeanne d’Arc ; but in a big place like 
the ocean Drakes and Jeanne d’Ares might roam foy 
weeks or months without seeing each other, 
especially if one of them did not wish to be seen. 
On such lines the wisdom of constructing these 
huge fine cruiser-battleships has been questioned, 
and—since no more are projected—the idea would 
seem to have been accepted. However, the present 
Admiralty has the ships, and has to find a use for 
them. If the putting the Good Hope as flagship of 
the cruiser squadron is any criterion, then we think 
that the Admiralty has achieved a best possible. 
The decision indicates the use of these big, swift, 
powerful ships as rallying points, and a very mobile 
protection to the smaller fry of cruisers, which may 
be thus able to do their work without having to fight 
others of their kind. For it cannot be too clearly 
understood that an ordinary second-class cruiser 
like the Eclipse will be able to protect com- 
merce by fighting duels with similar hostile vessels, 
Mutual destruction is the only possible end to that 
sort of thing. As scouts and jackals to a Drake 
they will be able to cover very large areas, and 
nothing under a first-class battleship is likely to 
meet a Drake without regretting the encounter. 

As we have said, this is the sort of thing that is 
indicated. The Admiralty, apparently, are feeling their 
way. We trust that they will proceed boldly, since 
circumstances seem to point to a practical solution 
of that too long neglected problem, the efficient pro- 
tection of commerce in war. 


$9 


UNDERGROUND ELECTRIC RAILWAYS. 

A comMITTEE of the House of Lords is at the present 
time considering no less than fourteen separate pro- 
posals for underground electric lines for the metropolis. 
Colonel Yorke, of the Board of Trade, in his evidence 
on Wednesday did not bring forward any specially new 
point. He advocated the doing away with woodwork as 
far as possible from the neighbourhood of the motors, 
cables, &c., and that the woodwork of the trains should 
be protected by some non-combustible material. He 
thought that it might even be necessary to abandon the 
use of wooden sleepers in such railways and to substitute 
steel sleepers for them. It was possible that there 
might be electrical difficulties in using the latter, but if 
the use of wooden sleepers was still continued, he 
thought that the employment of creosote should 
be stopped, since even if creosoted sleepers were 
only scorched they emitted suffocating vapours. He 
further advised the abolition of flexible conductors and 
the employment of bare bars or bars covered with some 
incombustible paint. Other points raised were the size 
of the tunnels and the ventilation and lighting of these. 
Colonel Yorke drew attention to the suggestion that there 
should be on each side, or, at least, on one side, of the 
carriages sufficient space for passengers to pass between 
the carriages and the side of the tunnel. He also urged 
that provision should be made for lighting the tunnel! in 
case of emergency. All these suggestions have been 
heard before. Most of them were included in the report 
on the fire at the Dingle Station of the Liverpool Over- 
head Railway, which we discussed at the time it appeared. 
They are recommendations which are nearly certain to 
be universally adopted. Indeed, the Central London 
Railway is voluntarily taking steps to install some of them 
on its system. 


BESSEMER STEEL PRODUCTION. 


THE enormous increase in the production of pig iron in 
the United States last year made it a foregone conclusion 
that the output of Bessemer steel would also show 4 
very marked expansion. The statistics of the American 
Iron and Steel Association show that the total make of 
Bessemer steel ingots in 1901 was 8,713,802 tons, against 
6,684,770 tons in 1900, an increase of 2,028,582 tons. 
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Last year’s figure constitutes a record, the previous best 
being the 7,586,854 tons of 1899. Of the production 
6764 tons were steel castings, against 6467 tons in 1900. 
The production of all kinds of Bessemer steel rails by 
the producers of Bessemer steel ingots was 2,836,273 
cross tons, against 2,361,921 tons in 1900, 2,240,767 tons 
in 1899, and 1,614,399 tons in 1897. The Bessemer output 
does not constitute the entire steel production of the 
United States. Open-hearth steel is making great head- 
way. Between April, 1898, and November, 1901, the output 
of the Bessemer steel works rose from 10,633,000 tons to 
1,908,700 tons, while that of the open-hearth works rose 
from 8,522,250 tons to 8,289,750 tons. Itisearly to speak of 
what 1902 will show, but it is known that the orders for 
rails and other work for the season are on a scale quite 
unparalleled, and it seems likely, therefore, that another 
record will be established. The production of pig iron on 
March 1st was 380,710 gross tons per week, against 
340,612 tons on February 1st. Even at the reduction, 
however, the output is extraordinarily large, being, in 
fact, with the exception of that recorded for February Ist, 
the very largest ever reached. Furthermore, as the 
decrease is chiefly the result of the adverse weather con- 
ditions which prevailed, intensifying the difficulty of 
getting a sufficient supply of coke and of furnishing 
adequate transportation facilities for the tonnage offered. 
the contraction has very little significance. The same 
causes Which reduced production also operated, it is 
stated, to reduce consumption; and yet there has been « 
further diminution in furnace stocks, sold and unsold 
during the month. These stocks for March Ist are 
reported as only 125,348 tons, as against 154,200 ton: 
February Ist, 218,084 tons January Ist, and 361,59: 
tons October Ist of last year. 








THE RATING OF MACHINERY. 
By A LeGat CorrESPONDENT, 


Once more the important question of rating machinery 
has come before Parliainent. On Wednesday, April 9th, 
the second reading of a Bill dealing with this subject was 
moved by Mr. Chapman in a maiden speech, and the fact 
that the motion was carried by a substantial majority 
shows that his treatment of the subject met with the 
approval of the House. Before proceeding to discuss the 
terms of the proposed measure, which has frequently 
come before the House in previous sessions, I shall 
endeavour to explain, for the benefit of those who are not 
faniliar with the subtleties of rating law, the present 
aptitude of rating authorities towards machinery. 

In making this explanation, I shall endeavour to avoid 
legal technicalities as far as possible ; but some references 
to statutes and cases is essential. 

The whole principle of rating is founded upon the 
Parochial Assessments Act, 1836, the first section of which 
provides that “no rate for the relief of the poor in 
England and Wales shall be allowed by any justices, or 
be of any force which shall] not be made upon anestimate 
of the net annual value of the several hereditaments 
rated thereunto ; that is to say, of the rent at which the 
same might reasonably be expected to let from year to 
year, free of all usual tenant's rates and taxes, and tithe 
commutation rent charge, if any, and deducting therefrom 
the probable average annual cost of the repairs, insurance 
and other expenses, if any, necessary to maintain them 
in a state to command such rent. Provided always that 
nothing herein contained shall be construed to alter or 
affect the principles or different relative liabilities, 
if any, according to which different kinds of heredita- 
ments are now by law rateable.” 

Although the above provision has been subjected to some 
slight modification in its application to the metropolis, it 
may be broadly stated that “the net annual value,” or 
“the rent at which premises may be reasonably expected 
to let from year to year ’—sometimes called the “ hypo- 
thetical rent’’"—is the groundwork of every rate. How, 
then, is this hypothetical rent determined? That is the 
problem with which every Assessment Committee has to 
deal, and which presents unusual difficulties in connection 
with buildings having valuable machinery upon them. 

It is another elémentary principle of rating that 
chattels are not rateable per se. Hence it is not un- 
natural to find that occupiers of factories have contended 
from early times that the machinery upon their premises 
must not be taken into consideration by those who have 
to determine the rateable value. Machinery, it has been 
urged, resembles furniture and other movable chattels ; 
nothing but the hereditament alone, which comprises the 
four walls of the factory, is to be regarded. Now it is 
obvious that, if “factory and machinery” are to be 
included in the term “hereditament,” the hypothetical 
rent is enormously increased; and the rateable value of 
property at the disposal of the Assessment Committee is 
enlarged pari passu. In these circumstances it is not 
surprising that the wider construction has been adopted 
by Assessment Committees, Courts of Quarter Sessions, 
and the higher Courts of Justice, upon which the duty of 
interpreting the above statute has very properly 
devolved. : 

It is not necessary to travel along the tortuous path 
which has led to the existing condition of the rating law 
as applied to factories. It will be sufficient for our pre- 
sent purpose to refer to the leading case upon the subject, 
¢g., the Tyne Boiler Works Co. v. Overseers of Long- 
tenton.* 

The facts of this case, which may well be termed a 
leading authority, were shortly these :—The appellants— 
against a rate—were the occupiers of premises known as 
the Tyne Boiler Works. Certain machinery and plant of 


& heavy nature, including an engine, boiler, shafting, | 


travelling cranes, and other machinery—the property of 
the appellants—had been placed upon the premises, and 
were required by the appellants for the purpose of boiler- 
a — a ——_—___ — - 
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making. They came under the same category as mill- 
stones ina mill which would pass by a demise of the 
mill. The machinery in question could be moved and 
re-arranged as desired. Some of the machines were not 
attached either to the soil or to the building; others were 
what are known as fixed machines. The Assessment 
Committee ascertained the rateable value of the premises 
by taking the gross estimated rental which a tenant from 
year to year might reasonably be expected to give for the 
use of them—inclusive of the machinery and plant—and 
by making the usual statutory deductions. The appel- 
lants contended that the machinery and plant were not 
any of them part of the freehold or hereditament, but 
were chattels, and that they were not, nor were any of 
them rateable, or to be taken into consideration as 
enhancing the rateable value of the premises. The 
Court of Appeal, however, refused to adopt this argu- 
ment. The late Lord Esher thus expressed himself in 
giving judgment :— 

I believe the rule really to be that things which are on the pre- 
mises to be rated, and which are there for the purpose of making, 
and which make the premises fit as premises for the particular 
purpose for which they are used, are to be taken into account in 
ascertaining the rateable value of such premises. Of course, it is 
not all things on the premises, or that are used on the premises, 
which are to be taken into account, but things which are there for 
the purpose of making, and which do make them fit as premises 
for the particular purposes for which they are used. It seems to 
me that when things are brought into that category they would 
pass by a demise of the premises, as such, between landlord and 
tenant. . . Taking that to be the proper test, and applying it to 
the question in this case, I should say with regard to each of the 
irticles in question, that it is immaterial to inquire whether they 
ire or are not physically annexed to the freehold, and that they 
ill of them come within the rule as I have expressed it. They are 
ill on the premises for the purpose of making, and they do make 
them fit as premises for the purpose for which they are used, and 
therefore, in arriving at the rateable value of such premises, they 
must be taken into account. 


The rule above enunciated has been recognised in 
courts of justice ever since 1886; but although the rule 
itself is universally adopted, methods of applying it are 
not always identical. The reason for this lack of 
uniformity is not far to seek, if the rule itself is carefully 
examined. What does it amount to? It says :— 
“Machinery is to be taken into consideration for the 
purpose of enhancing the value of premises;” but there 
it stops. No criterion is given whereby the enhancing 
value of machinery is to be determined; and it is 
definitely laid down that machinery cannot be separately 
rated. Thus the late Lord Justice Lopes, another 
member of the Court which decided the above case, 
said:—“It is clear that personal property, such as 
nachinery, is not per se rateable.” A rule is laid down, 
but the method of applying it is not described. The 
result is that there is no uniformity in the application of 
the law of rating to factories which contain valuable 
machinery. The state of things now existing is described 
in the phrase, Tot homines tot sententie—where 
““homines” represents Union Assessment Committees, 
and “ sententie@”’ the various methods which they have 
adopted in order to render the owners of machinery rate- 
able in respect of that property for the relief of the poor. 
It is a paradox that machinery should be declared not 
rateable, and that it should at the same time come into 
rating! But this is not the only anomaly in respect of 
which the present law requires amendment. It seems 
thatif the Asessment Committee or other rating authority 
discloses the fact that, in arriving at the rateable value of 
a factory, they have valued the machinery separately, the 
rate will be declared invalid. Such is the result of the 
recent case of Crockett and Jones v. Northampton Union 
Assesment Committee.* In that case the appellants, who 
are proprietors of a boot manufactory, were rated at £825 
as the gross estimated rental, and £550 as the net annual 
value. The machinery upon the premises was of two 
kinds. Of these the first was fixed to the premises, and 
belonged—apparently—to the landlord. No question 
arose as to the right of the Assessment Committee to have 
regard to its enhancing value. The second class com- 
prised machines which were the property of the tenant. 
The value of this machinery was £205, and the 
learned Recorder of Northampton eventually assessed the 
rateable value of the entire premises at £399, at which 
figure he arrived by the following method :—Value of 
land, as agreed, £31; No. 1 machinery, as agreed, £39; 
buildings, without taking machinery into consideration, 
£202; value of No. 2 machinery, £127; total values, 
£399. The method at which he arrived at the figure 
“ £127” is not clearly disclosed in the report, but it seems 
to have been 5 per cent. on the actual value. When the 
case came before the Divisional Court on appeal, the 
Court decided that the machinery had been properly 
taken into consideration for the purpose of estimating the 
rateable value, but exception was taken to the method by 
which the value of machinery No. 2 had been separately 
estimated. In the opinion of the Lord Chief Justice 
“the valuation of the machinery ought not to be separate 
in its ultimate result. The case must go back to the 
Recorder, that he may assess the amount of the 
enhanced rateable value, if any, in accordance with the 
Tyne boiler case, and amend the valuation list accord- 
ingly.” It is probable that if the gross figure had been 
stated without reference to the method by which it had 
been calculated the judgment of the Recorder would have 
been allowed to stand. 

I have now briefly described the nebulous state of 
the present law of rating as it pertains to machinery. 
Lack of uniformity is one of the chief objections which 
can be raised to the existing law. We are in a position 
to comprehend the changes embodied in the Bill under 
discussion. Shortly, the suggestion is to exclude the value 
of machinery altogether. It is proposed to effect this 
change by the following clause. 

From and after January Ist, 1903, in estimating for the purpose 
of any valuation list, or poor or other local rate, the gross estimated 
rental and rateable value of any hereditament occupied for any 
trade, business, or manufacturing purposes, any increased value 
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arising from machines, tools, or appliances which are not fixed or 
are only so fixed that they can be removed from their place with- 
out necessitating the removal of any part of the said hereditament, 
shall be excluded. 

Provided that the gross estimated rental of any such heredita- 
ment shall be estimated at not less than the sum at which it might 
reasonably be expected to let for the purpose for which it is used 
on a tenancy from year to year, void of the machines, tools, and 
appliances which it might reasonably be expected would be supplied 
by the tenant, if the tenant paid all the usual tenant’s rates and 
taxes, and if the landlord undertook to bear the cost of the repairs 
and insurance and the other expenses—if any—necessary to main- 
tain the said hereditament in a state to command such rent. 

Provided also that the terms machines, tools, and appliances for 
the purposes of this Act shall not apply toany machinery, machine, 
or plant used in or on the hereditament for producing or trans- 
mitting first motive power, or for heating or lighting the said 
hereditament. 

The Act is not to apply to Scotland or Ireland. 

We notice that, when introducing the measure, Mr. 
Chapman stated that “there was no desire to alter the 
law, but simply to bring about uniformity in decisions.” 
To deal in the first place with the question whether 
“uniformity of decision will result,” it is not easy to see 
how the new hypothetical rent of a factory is to be 
estimated. What is the sum at which an empty mill 
may reasonably be expected to let for the purpose for 
which it is used on a tenancy from year to year? The 
difficulty one feels in supplying a proper answer to this 
question tends to justify the application of a wider mean- 
ing to the term “ hereditament” as used in the old Act, 
which has resulted, as we have seen, in the effective 
rating of machinery. Again, take the case of a factory as 
a going concern, all the machinery belonging to the land- 
lord. It would then be necessary to single out those 
portions of the machinery which the tenant might 
reasonably be expected to supply. The remainder would 
go into rating. If difficulty of interpretation and con- 
sequent lack of uniformity is the chief complaint against 
the existing law of rating, it seems that in trying to 
amend it the legislators who framed the above clause 
shun Scylla to fall into Charybdis. 

Passing on to consider the economic changes involved, 
it is clear that the exemption of machinery must lower 
the rateable value of factories, and so send up rates on 
other property. In other words, the incidence of local 
taxation will be considerably altered ; but the fact that the 
second reading has been passed shows that Parliament 
is content to let rating authorities deal with this diffi- 
culty. The chief points in favour of the measure seem 
to be these :—(1) It will tend to prevent small industries 
from being burdened with high rates ; (2) it will establish 
one system of rating machinery ; (3) it will abolish the 
anomaly that although chattels are declared not rateable, 
certain persons, i.c. manufacturers, are rated in respect 
of their chattels. The House of Commons was reminded 
that a Royal Commission had reported in favour of the 
measure. 

If, by some alteration of the language of the Bill, 
“uniformity ” can really be obtained, one would be glad to 
see the measure placed upon thé statute-book, not only 
because uniformity spells fewer rating appeals to quarter 
sessions, but because the release of machinery from rates 
means lessening of cost of production. Reduce cost of 
production, and foreign competition becomes less for- 
midable. 








PROGRESS OF WHEEL GEARING. 





Very satisfactory is the manner in which engineers are 
keeping pace with the continually increasing demand for 
wheel gearing of improved design and of even greater 
efficiency. The percentage of power lost in friction and 
backlash has been steadily cut down; and as the modern 
engineer seldom admits in matters of this sort that he has 
yet reached an irreducible limit, still further progress may 
doubtless yet be looked for. There was a time when 
toothed gearing was universal in the textile factories 
of Lancashire and Yorkshire, and although this has been 
largely superseded by wide belts, and more recently by 
cotton ropes, yet some of the most modern Lancashire 
mills at the present time are relying once more upon 
toothed gearing, believing that with the best-designed steel- 
toothed wheels there is less loss of power than by any other 
form of power transmission. As a matter of fact, the demand 
for transmission facilities is so great, and so constantly 
extending, that there appears to be plenty of room in modern 
practice both for rope driving and also for wheel gearing. 
Meanwhile, in rolling mills for iron and steel, and also for 
brass and copper, toothed wheels continue to be largely used, 
nor can their advantages be denied in cases where regularity 
and exactitude of motion are important. That some of our 
principal engineering firms are paying increased attention to 
wheel-gearing production at the present time is clear from 
numerous interesting, up-to-date examples of such gearing, 
and of machinery for producing it, brought, since our last 
issue, before the notice of the Staffordshire Iron and Steel 
Institute by Mr. W. H. Thornbery, M.I. Mech. E. These 
examples comprised Whittaker’s wheel-moulding machine 
—floor and table respectively; Whitmore’s single-stand 
moulding machine ; several special automatic wheel-cutting 
and bevel-gear planing machines by Smith and Coventry, 
Limited, Salford, Manchester ; patent table and arm wheel- 
moulding machines by Buckley and Taylor, of Oldham; 
together with patent steel rims for pinion wheels, and patent 
spring bevel wheels by the same firm; a group of machine- 
moulded wheels by P. R. Jackson and Co., of Manchester ; 
a 17ft. diameter cast steel spur wheel, with cut teeth and 
forged steel pinion—weighing together 44 tons—by Scott and 
Hodgson, Guide Bridge, near Manchester; machine-cut 
wheels by the Buffoline Noiseless Gear Company, of Levens- 
hulme, Manchester; and examples of work by various 
American firms. The author commended the following rule 
by Musgraves, of Bolton, for deciding the strength of toothed 
wheels necessary for transmitting given amounts of power :— 
«Square the circular pitch in inches, and multiply by the 
width of the wheel in inches, and by the speed in feet per 
minute at the pitch line, and then divide by one thousand 
for cast iron and by six hundred and twenty-five for steel.”* 
This interesting paper affords ample evidence that British 





engineers are making good headway in this department. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





TRAVEL IN AIR. 


S1r,—The wish for some artiticial device that would imitate the 
soaring birds, as expressed by Mr. Bliss, has been entertained by 
myself for the past twenty years ; but only in the last two years 
have I known how to contrive one, and my time has been employed 
in working out the mechanism of a feather since the discovery of 
bird methods. 

I was fortunate in getting the wind and still air features of bird 
flight settled vento | all doubt whatever the first year of work, 
and the most natural thing to expect and desire was an artificial 
bird that would move on rigid wings in dead calm air as the living 
ones were doing all about the country. With paper, sticks, shot, 
and paste, I manufactured multitudes of different sizes and shapes, 
fashioned in imitation of the birds. I worked with them about 
five years, with what I thought to be success at the time, but they 
were not reliable. If one would float creditably one day, the next 
day, in the same sort of wind, so far as the anemometer could 
decide, it would not go at all. The results were encouraging but 
unsatisfactory, and the whole matter came to a sudden end about 
as follows :— 

I had erected a platform on a mesa of the flat top mountains of 
Colorado to experiment in wind, and had certainly a score of those 
effigies on hand, but was nearly tired out with their totally erratic 
habits, when one was held to the breeze of nearly twenty miles an 
hour, and it went off beautifully, another followed, and still 
another, until half a dozen were in the air at once. Some dilapi- 
dated ones went as well as any. I never before had such success, 
With a purely accidental impulse, a bag of refuse pieces of paper, 
string, and sticks, was hurtled into the air, and they soared as well 
as any of it. In the long run they went with the wind, bat some 
of them got up 1000ft. while still in sight, and many of them 
moved directly against the general direction of the current. On 
looking about, the air was seen to be full of spears of grass, dried 
leaves, twigs, dirt of many kinds, all gyrating about. ‘I'he anemo- 
meter seemed to have gone crazy. It registered all the way from 
calm to a hurricane in two minutes, and often rotated backwards. 
Not a bird was in sight, although on other days a dozen could be 
seen in the air all about. 

I had been entertaining a pure delusion. In certain winds the 
flow is made up of eddies, whirls, cross currents, and various 
indefinite spurts that clutched at whatever light stuff was in it, 
and propelled it here, there, and everywhere. 

I had supposed a certain virtue resided in the shape or size or 
position of the devices, and just before the refuse went into the 
air I was convinced that bird flight was explained ; when, in fact, 
a bird could not fly in such a wind. Twice since I have ex- 
perienced such winds, and each time in the month of October. No 
more time was wasted in that sort of work. 

The entire problem of bird flight is hedged about by delusions 
on every hand. Error is entertained from beginning toend. The 
mathematical statement of Mr. Bliss in your issue of February 
14th is a case in point. There is a misconception of the problem. 
It is worked out before it is stated. The mathematics is flawless, 
but does not apply. There is no clear idea of what is to be done. 
Inertia wt oe are used where there is no inertia. The forces 
are indefinite. There is no starting point and no conclusion. 
How can an artificial floating device help such a case in a better 
way than a natural one? 

I presume that Mr. Bliss was giving the soaring problem. How 
does a bird move on a level line indefinitely on fixed wings in still 
air ? 

If he says that no bird moves in that way, the same thing at 
once comes up in another form. Can mando it! That question 
is now before the experts in mechanical science, even if no bird 
ever existed. 

The question, when put in its lowest terms, supposes a plane to 
be used, since it can be mathematically treated from complete 
data now known. This plane is then acted on by forces definitely 
applied so as to produce a level line of motion, under the necessary 
condition that gravity must be one of the applied forces, since the 
device must be heavier than air. 

But to uncover the errors of the case, we may suppose the plane 
to be of the same specific gravity as the air, and placed on an 
inclination of 5 deg. to 15 deg. from its line of motion, and to be 
moved in the most economical way by the application of forces at 
a velocity of uniformity. How can it be done? It is obvious that 








no single force willdo it. Its motion must bea resultant, from the 
necessary mechanical attributes of a plane. 

If the force a acted alone the plane would rise. If / acted alone 
it would fall. The two must act together. The direction of each 
is determined beforehand by the fact that there are but two 
possible reactions, one parallel, the other perpendicular. 

The quantity of the forces must be such that they will each 
move the plane the same distance in the same time, measured 
vertically, and the plane soars. A small force, a, applied to the 
lower edge drives the plane up on the slant against friction. A 
larger force, }, drives it down on the normal line against pressure. 
Then, by introducing the feather structure, the waste product of 
4 supplies a, and one force moves the plane. 

And now a delusion takes possession of the case. As the soaring 
problem came up from gravity considerations where the time and 
space relations of inertia apply, it is assumed that the plane must 
be treated in the same way that a stone or other heavy mass of 
matter would be. The action of a, as wellas/, would be on the mass 
of the plane. But in this case « moves against friction, not mass ; 
+ moves against pressure, not mass. Starting from rest, motion of 
both would be against inertia. But we have nothing to do with 
that, since other forces get up uniformity. There is no relation be- 
tween a and b, excepting a relationof motion. There is no relation 
of work done ; / may do 100 times the work of « ; ,93, of b’s works 
may be wasted, and still leave enough to supply a. ‘The forces are 
90 deg. apart, and independent of each other. Distance has 
nothing to do with it. 

Suppose 1 Ib. of friction is developed by « in 100ft. of motion, 
and in the same time 1001b. of pressure is developed by / in 10ft. 
of motion, 1lb. of pressure is utilised, and 991b. goes to waste. 
Suppose 1]b. of friction is developed in 1000ft. of motion, what 
difference would it make? One pound of force could move the 
plane against 1lb. of friction 1000ft. as easily as 1ft., in uniform 
motion. 

But the crowning delusion is making weight a component of 
pressure. It is not seen that a stress confined to a single straight 
line can have no component. When the plane is made heavy the 
vertical force is oblique, not in a straight line with either reaction, 
and it must be resolved before it can be applied. When resolved 
there is a factor down the plane, which is neither a nor 4, that 
must be cancelled by throwing against it an additional amount of 
escaping pressures of the normal factor. Cancelling out the sine 
factor makes the case the same as before the plane is made 
heavy ; but how it makes perpetual motion of it is hard to see. 

I accept fully all the necessary implications of the case. If the 


ponents, or perpetual motion, I prefer the latter, as the more 
familiar of two absurdities, 

When a vertical force is used to produce pressure it becomes, by 
the conditions of the case, a cosine factor, and after the cancella- 
tion of the sine factor, the only applied force. While moving on 
the level resultant the heavy plane is not acted on by a vertical 
force. I, LANCASTER, 
6351, Star-avenue, Chicago, March 3rd. 





THE TEACHING OF MATHEMATICS. 


Sir,—The subject of mathematical education appears to me to 
be of the very greatest importance to engineers, for whilst it cannot 
be denied that many of our greatest engineers have been deticient 
in mathematical training, yet engineering, whether mechanical, 
civil, or electrical, is founded on mathematical reasoning and 
mathematical deductions. ‘An Engineer,” writing in your issue 
of 2lst inst., rather sneers at the importance of mathematics 
because the mechanical engineer rarely needs to use them, and he 
suggests that ‘‘a tame mathematician can do all that is required 
by the civil and electrical engineer.” It is perfectly true that any- 
thing but the most elementary matbematics is seldom required in 
practice, and therefore from this point of view the non-mathematical 
may look down upon the mathematical engineer and inquire ‘‘ where 
do your mathematics come in, what use are they toyou!” Yet he 
uses, day by day and hour by hour, formule which express mathe- 
matical laws as deduced from the experimental labours of his 
predecessors, and sometimes formule deduced purely by mathe- 
matical reasoning. 

But it is not the knowledge of mathematical formulw or the 
ability to prove the truth of Taylor’s theorem which I think are 
the principal factors involved in the discussion, it is the mental 
training that has imperceptibly gone on during a mathematical 
education which is of greatest utility to the engineer. I think it 
cannot be denied that the ultimate goal of such mathematics as 
are involved in this discussion is the solution of problems, and an 
engineer’s work consists largely of the solution of problems. 

Consider a portion of mechanical engineering—the design of a 
machine to produce as efficiently and cheaply as possible a given 
piece of mechanism—and consider the mental processes involved 
in the solution of this problem, and see how far they differ from 
those involved in the solution of a mixed or pure mathematical 
problem. Certain data are given—the drawing or model of the 
piece to be produced ; certain methods of machining, such as 
milling, planing, turning, drilling, &c. The first point appears to 
be to select from these known methods the one or more applicable 
to the piece in hand, and to arrange the order in which her can 
most conveniently be applied ; and having done this, to determine 
the time occupied, and so the cost. In the mathematical problem 
certain data are given, and certain previously proved mathe- 
matical laws and relations are available for use. 

The solution of the problem consists in this case also of a selec- 
tion of such of these laws and relations as are useful in the par- 
ticular problem, and a determination of the correct order of their 
application. 

Mathematical training undoubtedly tends to produce a mind 
which can duly appreciate the relative weight of the various data 
at disposal, and can reason correctly from such data ; even if this 
were its only result, is it not a sufficient reason for its inclusion as 
a part of an engineer’s equipment ? 

But there is another important point which cannot be over- 
looked. I refer to the calculating habit which it induces, and 
which enables the engineer to acquire experience at a rate seldom 
dreamed of, and certainly never believed possible by the non-mathe- 
matical. Consider how much experience will have been acquired 
in six months by an engineer without this habit in a shop where 
shafting is turned ; will he be able to tell you how long it will take 
to turn 6ft. of 3in. shaft., will he be able to compare the relative 
values of two workmen! In all probability not. How very 
different will be the case of the man with the calculating habit, 
for he will almost unconsciously reduce his observations to numbers 
per square foot, and he will be able to answer both these questions 
without trouble ; in other words, he will in a week, or a couple of 
days even, bave acquired more experience than the non-calculator 
can get in six months, 

Again, mathematical training coupled with sound knowledge of 
fundamental principles enables the experience of others to be more 
readily assimilated and used as one’s own. 

A great deal more might be said in answer to the questions 
raised in the article of 21st inst., but it is hardly needful. Turn- 
ing to another side of the question, you will notice that I have 
spoken of mathematical training and mathematical education. I 
do not mean a certain amount of acquired facility in juggling with 
x, y, and z, which appears to be all that most of our schools and 
colleges aim at. 

Look for one moment at the usual school method of teaching, 
where pure geometry, algebra, and trigonometry are taught «s three 
separate subjects, and even then as little interest as possible created 
in them, and later on the pupil is introduced to the first elements 
of analytical geometry, with the result that he wanders blindly on 
for some time before he really grasps any clear idea of what he is 
doing ; and remember what a revelation comes to him when he 
does grasp the fact that a simple equation represents a straight 
line, and a pair of simultaneous simple equations the intersection 
of two straight lines, and he sees so simply and clearly that such 
a pair of equations can, of course, only have one solution. 

The mathematical training to which I refer is acquired under a 
teacher who regards principles as more important than correct 
solutions, and who teaches his pupil, for hare yet how to choose a 
suitable substitution for an integration instead of allowing him to 
grope about substituting all sorts of absurd things till he happens 
to hit on one which will work out. 

Professor Perry, if I understand him aright, goes very far in 
what I think is the right a BB ay in some points too far 
—yet anything that will gain and retain the pupil’s interest in his 
work is worth many sacrifices, 

There is one great drawback in connection with the study of 
mathematics, and that is the inferior quality of mathematical 
text-books. Until their quality is very much improved it is hardly 
likely that we shall see any marked improvement in teaching ; but 
let us hope that the spread of new ideas will bear fruit, and that 
before long we shall have a series of books which will be creditable 
alike to the writers and the publishers. 


Bolton, April 2nd, A. B, CHaTwoob. 





THE MOTOR CAR OF THE FUTURE. 


Srr,—It was with much pleasure that I read the interesting 
article under the above title which appeared in your issue of the 
11th instant. 

In it you strongly support my oft-repeated assertion that, though 
the internal combustion engine is by far the most suitable form of 
motive power, the use of gearing, ¢.¢., toothed wheels, &c., will 
have to be got rid of before the explosion engine-driven vehicle 
can in any way be considered to be the satisfactory and reliable 
machine its advozates assert it is. 

Amongst the various disadvantages you refer to, two at least 
stand out prominently, viz., the excessively rapid wear, and the 
enormous waste of power incidental to the use of gearing ; more 
especially as not only are toothed wheels used for the speed- 
changing gear, but in nearly all cars—with but few exceptions— 
bevel wheels are also used to change the direction of motion. 

Now, Sir, is it reasonable to expect any such system as this, 
which depends for its accuracy of working on the perfect alignment 
of two or more shafts, to remain in good order for any length of 
time, when it is known that the various parts have to be secured 
to, not a rigid bed-plate, as in stationary machinery, but the frame 





your reference to the condition of public service vehicles after 
short period of hard work is quite sufficient answer to thie 
ee. . . 
t does not much matter whether the speed-changing 
mechanism acts by sliding of wheels nar oat poner ai . a 
sliding keys or clutches on the shafts, the results in either case ai y 
almost equally unmechanical and bad. ie 

On the question of the great waste of power in gear-driven cars 
I think a slight misunderstanding very generally exists, that jc 
that the whole of the loss is by friction and wear in the transmissioy, 
gear alone. This, however, is only partly true. , 

As is well known, the internal combustion engine can only work 
at its maximum —ow when running at its one most suitable 
and fixed speed, and with a practically unchanging load, and as the 
(usually) four-speed step gear now fitted gives variations of approxi. 
mately 25 per cent. between each speed, and asit is only very rare} 
that the road resistances suit the particular speed in use, it follows 
that the engine is considerably overloaded, and therefore slowed 
down, or else it is underloaded and running light on the governor 
Now, either of these conditions, as is well known, results in a con. 
siderable waste of fuel, and though this is quite separate from the 
question of the mechanical efficiency of the transmission gear—ax 
measured by the difference between the power put into it, and 
that given to the road wheels—the two go a long way towards pro- 
viding a very unsatisfactory performance, and one that cannot be 
much improved while the present conditions exist. It is idle to talk 
of the efficiency of the transmission gear, if the gear itself is the 
cause of a waste of fuel in the motor. The cost of fuel per mile. 
ton is the true measure of efficiency, if efficiency is the sole object 
aimed at. 

In your issue of January 13th, 1899, you favourably reviewed 
my patent hydraulic variable speed transmission gear, and in that 
article you laid down certain conditions which would have to by 
fulfilled in order to produce a really satisfactory system of trans. 
mission, Those conditions were :-~‘‘ Not too heavy, not too com. 
plicated, not noisy, not expensive, neither wasteful of power nor 
difficult of control, must transmit most power at slowest speed, and 
should give between its extremes an infinite variety of changes,” 

The last two qualitications you conceded me at the time, together 
with simplicity of control. Since that period I have been constantly 
experimenting with the view of meeting all other conditions, and | 
now feel justified in stating that I have quite succeeded jn 
doing so. The points you raised were those.of — 

(1) Weght.—In this connection weight can only be considered 
so far as the total weight of the car is concerned, and as my gear 
when titted in the proper manner, viz., with the engine and gear 
placed transversely in the frame with only a chain to connect them, 
and another chain to connect the gear to the driving-wheel axle, 
dispenses with a great deal of the accessory parts, the total result in 
weight compares favourably with that of any other vehicle of 
similar size and power. 

(2) Complication —This is a term much misunderstvod, and is 
only t» be used in condemnation when machinery is exposed, liable 
to damage in ordinary use, and requires much attention and care 
during its working. Now, my hydraulic gear is most em- 
phatically not complicated in this sense. All its working parts are 
packed away beyond the reach of damage. It is absolutely proof 
against carelessness or neglect on the part of the driver. It can 
be left untouched internally for a year or two, and as it will not 
work unless it has its oil supply in it, the lubrication is automati- 
cally provided for, as all the working parts are in the oil under bigh 
pressure. 

(3) Notse.—In this matter the machine is absolutely silent, and 
when properly fitted in the car, the engine is the only part that 
can be heard. 

(4) Expense.—Cost can only be considered as the cost of the 
entire car, and when the car is built on the correct system pre- 
viously mentioned, the fact that the gear is self-contained and 
does away with such a quantity of fitting work about the vehicle, 
causes the total cost to SS within that of other cars. 

(5) Waste of power.—In a test made some time ago at Vickers, 
Sons and Maxim, at Sheffield, a maximum efficiency of $14 per 
cent. was obtained out of an early type of the gear—the original 
one in the car you tested. In some designs I am getting out for 
lorries and omnibuses to be soon put on the road, & per cent. of 
the brake horse-power is designed to reach the road wheels, | 
think your query as to whether the petrol-fired ‘steam car is not 
cheaper per mile run must be answered in the negative, especially 
when the actual weights moved are considered. On this last point 
I shall endeavour to look up some facts and send them to you later. 
An exhibition gear, with testing arrangements and engine com- 
plete, is now building, and I hope to have the pleasure of offering 
you an opportunity of inspecting the same in about a couple of 
months. 
The importance of the issues involved in your able article must 
be my excuse for writing you at such great length. I have no wish 
to claim that I alone am able to furnish a solution to the difficulties 
you enunciate in your article, but as far as I can ascertain no 
other equally successful attempt at their solution has been trought 
before the motor car world. Further, I may say I am fully pre- 
pared to answer any questions which this letter may possibly 
raise. The important point to note is that my hydraulic system 
gives the flexibility of a steam engine to the explosion engine. 
J. W. Hatt, 

Care of Boult, Wade, and Kilburn, 

111, Hatton-garden, London, E.C., April 14th. 





THE LAWS OF STEAMSHIP PROPULSION, 


Sin,—Your correspondent Mr. Robert Mansel has, for upwards 
of twenty-five years, been writing articles, letters, and papers on 
the ‘‘ Laws of Steamship Propulsion,” most of which have appeared 
in your columns. I have read nearly all these articles, and admire 
the writer's perseverance in attacking an important subject, and 
endeavouring to supersede the absurdly inaccurate Admiralty 
formule. But he needs better weapons if his zeal is to be rewarded 
by success. No-amount of quotations from poets or ancient and 
modern philosophers will ever conceal the paucity of the practical 
results arrived at by Mr. Mansel. 

He has shown, with an unnecessary amount of repetition, that 
the results of experiments in physical science can be studied by 
logarithmic methods with great advantage, when it is a question 
of interpolating points on a turve, or finding the equation to the 
curve. “This, however, is well known, and y a not go very far. 
It is true that Mr. Mansel has given equations representing the 
results of trials with individual ships with great accuracy, but the 
experimental coefficients appearing in these equations are not 
‘‘constants,” but differ largely for various ships, and he has not, 
so far as I know, prepared a formula which will enable the equation 
for a particular ship to be arrived at before the progressive trials are 
made. it is easy enough to prophesy after the event. 

One of Mr. Mansel’s favourite problems has been to work out 
what he calls Morin’s ‘‘constant,” which is a figure expressed in 
pounds per square inch on the low-pressure piston of the engine, 
and supposed to represent the “‘initial friction” of the engine, or 
the pressure necessary to start the engine without doing any 
external work. The value of this “constant,” however, showed 
remarkable fluctuations, and it turned out that it depended very 
much on the speeds at which the trials were made ; so much sv 
that when a case occurred of the progressive speed trials showing 
a reverse curve diagram, Morin’s ‘‘ constant” suddenly jumped 
from one value to a totally different one. , 
This absurd excentricity completely upset the arguments which 
had been put forward for many years by Mr. Mansel, and might 
have been expected to damp his enthusiasm. No such thing— 
he continued to call this jerky figure Morin’s ‘‘ constant,” and to 
invoke the poets and shiccahers on behalf of his cause, It may 
be near enough for the poets, but how about Aristotle and Herbert 





of the carriage, which is constantly twisting and springing in ever 





alternative is to make a resultant of pressure by giving it com- 


direction owing to the varying nature of the road surface? 1 thin 








Spencer ! ; 
Another favourite theory championed by Mr. Mansel is Ponce- 
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ea of the return current past a vessel being an equivalent 
flow through an imaginary enclosed channel described by 
the term “‘ parois fictives,” and he ascribes some of the peculiarities 
of steamship trials to the behaviour of “‘Poncelet’s currents.” 

wrefer to abandon the term ‘“ Poncelet’s current, and merely call 
I “the return current,” firstly because I am convinced that the 
movement of the water is not such as would occur in a defined 
channel, and, secondly, because Poncelet was not acquainted with 
triking features of the laws governing the movement. 
time, I wish to give credit where credit is due, and it is 
Mansel to acknowledges that he has shown that under 
certain circumstances the resistance of a —_ cannot be expressed in 
terms of V", but can be very well expressed in terms of 10 (V— Xa, 

This neat way of Lapeay es the velocity factor, at the critical 
speeds, is to my mind the best thing Mr. Mansel has done in this 
connection. “It expresses accurately a peculiar feature in the 
hydraulics of ship resistance, which is the equivalent of what Kutter 
hasattempted to indicate in river hydraulics, by his well-known and 
rather cumbrous formula, which is not accurate use he was 
unaware of the limit of the feature as the velocity decreases. If 
Mr. Mansel weuld devote his energy to an examination of his 
wllection of data with a view to locating the region of application 
of the factor 10 (V— Xe he would be doing far more to advance the 
science than by perpetually going over the same ground of framing 
equations of ships’ performances after their trials. ‘ 

In a paper on the ‘Hydraulics of the Resistance of Ships,” which 
[read at the Engineering Congress at Glasgow, | indicated the 
bearing of my own experiments on the border line between 
“stream-line motion” and ‘‘eddying motion” upon the question 
of ship resistance. Mr. Mansel will find that there is something in 
my discoveries which throws a new light on this question, It has 
been commonly held that water flows past a ship in what is called 
“stream-line motion.” This theory appears in every important 
text-book on the subject. On the other hand, it has been laid 
down by Prof. Osborne Reynolds that the critical velocity at which 
stream-line motion ceases is far below any of the speeds of ship 
trials. The two views are absolutely inconsistent and are both 
wrong, for the critical region is met with in most progressive trials. 
The so-called orthodox theories of stream-line motion will have to 
be abandoned, and the real facts studied and accepted before any 
appreciable advance can be made in the problem of framing a 
correct substitute for the Admiralty formula. 

One of the elements of resistance to all movements of water is 
the inertia of the water itself, which involves an expenditure of 
power proportional to the square of the velocity which is imparted 
tuit. It seems to be one of the articles of the ‘‘ stream-line”’ creed 
that when water is moved in ‘‘stream-lines” the energy spent in 
overcoming the inertia is regained when the water comes to rest ; 
but it is a fallacy to suppose that there can be any appreciable 
recovery of the energy in the case of ship propulsion. It isdifficult 
enough to recover a portion cf the kinetic energy by accurately 
shaped diverging mouthpieces in the case of turbines or centrifugal 
pumps. One of the most glaring inconsistencies in the stream-line 
theory and Admiralty formula is that the latter represents the 
frictional resistance as varying in proportion to V?, whilst, as a 
matter of fact, with true stream-line motion the resistance varies in 
simple proportion to V, or even in the lower ratio of V°~’. 

Ship trials are very rarely carried out at sufficiently low speeds 
clearly to indicate this point, and the matter is somewhat obscured 
by the total resistance including the two elements (a) inertia resist- 
ance varying as V*, and (4) frictional resistance varying as V 
or Ves, 

Mr. Manse! has worked hard to destroy existing ideas, and in so 
doing | sympathise with him, but I should like to see him give up 
the Aristotle-Poncelet-Morin combination and stick to his 
10 (V — Xia, EpGar C. Tarvurp, A.M. Inst. C.E. 

39, Victoria-street, Westminster, 

March 24th. 


let’s id 
to the 


the most 8 
Atthe same 
due to Mr. 





THE PREMIUM SYSTEM. 

Sin,—Our experience of the premium system is comparatively 
short, but we are already thoroughly convinced of the advantages 
which it possesses over piecework in increasing output and reducing 
cost. 

The Amalgamated Society of Engineers appears to resent the 
introduction of the system into London—although many of its 
members are working under it in Scotland—for it has refused to 
allow its members in our employment to work under it, as we 
explained in a letter to the Times of December 25th, 1901. 

Another trades union—the London United Brass Finishers—also 
refused to allow its members in our works to try the system, and 
after some correspondence between the secretary of the union and 
ourselves, they were ordered to hand in their notices and leave our 
employment. We have had little difficulty in filling their places, 
and many of the new men are now working under the premium 
system. 

We enclose one of the léaflets which we have circulated among 
our men, explaining the system, and we give below some examples 
of the saving which it has effected over both piecework and 
daywork, 

Daywork. Piecework. wr agua 
. 8. a. 


Ss. a. Ss. 
(1) Drilling, tapping, and studding — 1 6 1 0 
G) Tormey cw tee ts Peg 4 1 
OP SEE ce, Soo devon sere aah a. we, 48 3 3 
Po a ee ae ee OG. _ 22 
(5) Assembling and fitting .. .. — << 29 a 


“THE PREMIUM SYSTEM, 


“It is claimed for this system that it benetits both employer 
and employed, enabling the former to produce work more 
cheaply—and thus to obtain more orders than he would other- 
wise do—and the latter to get higher wages than under any 
other system. The working of the premium system is as 
follows :— 

An operation has to be done ; the employer-agrees with the 

workman who will do it that a certain time is fair and reason- 
able for doing the work. This time is called the ‘‘ Standard 
Time,” and is never altered, unless the method of doing the 
work is entirely changed. There is thus no fear of rate- 
cutting, and of the friction which it causes. If the operation 
is done more quickly than the ‘‘standard time,” a saving is 
made, due to special diligence on the part of the workman, 
or to machinery or tools provided by the employer, or to both 
causes, 
_ The employer is entitled to the best work of the workman 
in return for the wages he pays, but under the premium 
system the workman receives half the saving made, the 
ans taking the other half. It is to the advantage of 
both to have the very best tools and appliances obtainable, 
and these the employer has to provide, often at considerable 
cost. The workman on his part uses the tools and appliances 
to the best advantage, and suggests improvements wherever 
he thinks them possible. 

The premium system is not, and cannot be, compulsory. 

It enables the best workman to earn the highest wages. 

It unites the interests of employer and employed in favour 
of efficiency, helping the employer to secure more work and 
the workman to earn higher wages. 

It removes all desire or necessity for rate-cutting.” 

J. Trtom AND Sons, Limited. 


F We have found our piecework rates of great service in fixing 
standard times” under the premium system; we never fix 
them below the piecework.rates, but usually somewhat higher, so 
that the men may have an inducement to put forth their best efforts, 
and the result he invariably been a reduction in cost, and an 
Ancrease in the wages earned. 
We agree with Mr, Rowan’s statement that a large proportion of 





the work of introducing the system must necessarily be done by 
principals, and not by managers or foremen. It is essential to gain 
the confidence of the men—whoare naturally inclined to look upon 
new methods with suspicion—and this can only be done by prin- 
cipals, whose policy is in no danger of being reversed. 

One of your correspondents has mentioned a case within his 
knowledge of the introduction and failure of the premium system 
in some works in London, and we believe that if this case were 
investigated it would be found that the management had not taken 
the men into its confidence, or that the ‘‘ standard times” had 
been fixed so low, that men of average ability could not earn 
premiums. It has been very truly said by Mr. Rowan that the pre- 
mium system puts a severe test upon the capacity of the manage- 
ment of works, 

It is our practice to pay our men for any suggestions which they 
make to us, and which we consider worthy of adoption, and since 
we introduced the premium system we have received a large 
number of suggestions of improvements in patterns and tools, which 
we have been very glad to adopt. It is most gratifying to us to 
receive these suggestions, particularly as under the piecework 
system, improvements were neither suggested nor, whenintroduced, 
welcomed. 

In conclusion, we would say that it is our opinion, after nearly a 
year’s trial, that the premium system, if fairly and justly adminis- 
tered, cannot fail to prove of immense advantage to both employer 
and employed, and we intend to extend it, as opportunities offer, 
to every department of our works. 

J. TYLOR AND Sons, Limited, 
PuiLip Bricut, Joint Managing Director. 
Belle Isle Works, King’s Cross, London, N., April 7th. 





UNIVERSITY COLLEGE, LONDON.—FUND FOR THE ENDOWMENT 
OF UNIVERSITY EDUCATION AND RESEARCH. 


Sin,—May | ask for space in your columns to call public atten- 
tion to the appeal now issued by University College for funds in 
aid of higher education and research in London ? 

By the new statutes of the University of London a teaching 
university has been created. It is impossible, however, for the 
University to exercise its proper functions with regard to teaching 
and research until it has capital funds and adequate buildings at 
its disposal. The part of the Imperial Institute allocated to the 
University does not more than suffice for the purposes of examina- 
tion and secretariat. 

University College, London, has from its foundation, seventy- 
tive years ago, been a seat of university education and research. 
Its yearly output of original work is not exceeded by that of any 
university in the land. Its buildings, freehold land, and endow- 
ments represent a capital value of at least £809,000, and its pre- 
sent accommodation could be trebled by the extension of the 
buildings in its own grounds. It is evident, therefore, that the 

licy of incorporati the College in the University is an 
important step in building up the greater London University on 
existing institutions. 

In order to aid the policy of incorporation, the Drapers’ Com- 
pany have offered £30,000 to the University ; and for the same 
a a former student has offered ani equal sum to University 
College. 

But these sums are quite insufficient. A further sum of 
£110,000 is required in order to free the whole of the existing 
College buildings for university purposes, and render incorpora- 
tion possible. 

Much larger sums, amounting in all—including the £110,000 
already mentioned—to over a million, are necessary in order to 
perfect and complete the College, and to render incorporation 
fruitful by placing at the disposal of the University funds sufficient 
to complete the College equipment for higher teaching and 
research. 

The estimated sums may be divided as follows :— 

(a) £250,000 for completing the College buildings, thus providing 
adequate accommodation for teaching and research in such import- 
ant departments as modern languages, chemistry in all its 
branches, geology, physiology, botany, engineering in all its 
branches, advanced medical studies, &c. 

(4) An annual income of £6000 a year, or a capital sum of 
£200,000, for departmental expenses, including maintenance of 
laboratories, libraries, &c. 

(c) A yearly sum of £20,000, or a capital sum of £700,000, for the 
endowment of existing unendowed chairs, and for the foundation 
of additional professorships and lectureships. 

The great need of our country at the present time is an increase 
in the supply of men with trained brains, men who will act as 
leaders in the world of thought and of affairs, and in the struggle 
for mastery over the forces of Nature. The recent industrial 
development of Germany, the growing ascendency of America, 
are largely due to the recognition of this fact, and to the provision 
by the State, or by private individuals, of the necessary means, of 
universities well equipped with laboratories, and well supplied 
with endowments. 

I earnestly appeal, therefore, to everyone who has the interests 
of his city and country at heart, to help in thus developing the 
University of London, so that it may be worthy of the capital, and 
a fruitful source of power to the Empire. 

A public meeting has been arranged to take place in support of 
the scheme at the Mansion House on May 9th, and the Lord 
Mayor has kindly consented to preside. 

A detailed statement of the needs of University College, London, 
with some account of its previous history, and the part it has 
already played in the increase of knowledge, has been peal up in 
support of the appeal, and may be had on application to the 
secretary, at the College, with a list of the Appeal Committee. 
Donations and subscriptions should be sent to the treasurer, Sir R. 
Farrant, at the College. (Signed) Reay, President. 

University College, London, 

Gower-street, W.C., April 11th. 





THE COMPULSORY WORKING OF PATENTS. 


Sir, —One of the objects of the Patents Bill now before Parlia- 
ment is to substitute for the compulsory licence clause of the 
Patent Acts now in force a provision which will better protect the 
interests of British manufacturers against ae patentees, and 
as it is by no means easy to devise a law which will satisfy the 
interests of the public, while affording sufficient security to 
the patentee, I hope you will allow me to add a suggestion to 
those which have already been made by others. 

The compulsory working of patents is a principle contained in 
the patent laws of nearly all countries, but the specific require- 
ments embodying this principle differ in nearly every instance. 
The laws most generally known are those of France, Germany, and 
Belgium ; but every patent agent who, like myself, has had many 
years’ experience with foreign patents, knows also that these laws 
are frequently very onerous to the patentee, and render his position 
uncertain. 

The defects adhering to the older patent laws have been duly 
considered by the promoters of the more recent laws, and especially 
of the new patent law of Hungary, which, from an industrial 
point of view, is one of the most enlightened and progressive 
countries. According to the Hungarian law, a patent may be 
revoked after three years from the grant if the owner does not 
work the patent to an extent adequate-to the requirements of the 
country, and refuses to grant to trustworthy manufacturers a licence 
on reasonable terms, which, in case of disagreement between the 
parties, are determined by the Patent-office. 

In exceptional cases such revocation may take place at an 
earlier date, if the patentee fails to work the Epos or to grant 
licences, although the invention is being worked abroad. 

Before a patent can be ed, however, notice must be given 


‘ 





to the patentee, and a reasonable term allowed for complying with 
the requirements. 

This last clause is an important safeguard to the patentee, which 
might with advantage be introduced in the laws of other countries. 
I will not go so far as to say that the Hungarian law as regards 
the working of patents is the best that can be devised, and that it 
should be adopted in Great Britain. A compulsory licence clause, 
as proposed by the new Bill, would probably be sufficient, provided 
that the ey machinery for settling disputes between patentees 
and would-be licencees be rendered cheaper and more expeditious 
than at present, and that no doubt be left as to the exact meaning 
of the legal working of patents, which should mean the manufac- 
ture of the patented article or the performance of the patented 
process on a commercial scale. But if the principle of compulsory 
working within a given time is adopted at all, it should be applied 
so as not to impose any unnecessary hardship on the patentee, 
and so that he knows exactly in every case what he has to do. 

J. WETTER. 

37 and 39, Essex-street, Strand, London, 

April 9th. 
HIGH-SPEED ENGINES. 


Sir,—I have read with interest the leading article on above 
which appeared in your issue of April 4th. May I venture to call 
your attention to a class of high-speed engine you do not mention, 
that is, the modern high-speed launch engine? You state that 
“high rotary speed in steam engines run from 300 up to at most 
800 revolutions per minute.” Again, “‘ A very high rotary speed 
is 600 revolutions per minute, and we never find this associated 
with a greater stroke than 8in., and very rarely with so long a 
stroke.” Why, Sir, even the 200 horse-power compound surface- 
condensing engines for the Admiralty vedette boats, having 9in. 
stroke, run at 550 revolutions, and appear to satisfy Admiralty 
requirements, judging by the number ordered every year. 

To refer to the practice of my owncompany. Ourstandard triple 
engines have cylinders 5jin., 8in., and 12in. by 6in., giving 115 
indicated horse-power, runs all the year round at 750 revolutions 
without trouble of any kind. A four-crank quadruple-expansion 
engine, having cylinders 5jin., 7-25in., 10-625in., and 1éin. by 
7in., giving 420 indicated horse-power, runs at 900 revolutions. A 
four-crank quadruple engine, as exhibited at the Glasgow Ex- 
hibition, having cylinders 3-5in., 5in., 7-5in., and llin. by 4-5in., 
giving 140 indicated horse-power, will run all day long at 1200 
revolutions ; and we have some similar engines of smaller size now 
in hand to run at 1600 and 1460 revolutions respectively. Aguin, 
a little electric light plant we exhibited also at Glasgow Exhibition 
runs at 3000 revolutions. 

I have only given examples from my own practice, and have no 
doubt that other builders of high-class launch machinery can pro- 
duce other very similar data, but I think I have said enough to 
show that rotary speeds far in excess of such as you contemplate 
are run with perfect safety, and without undue wear and tear, pro- 
vided always that due care is given to the design and workman- 
ship. Wma. Cross, M. Inst. C.E., 

Managing Director Simpson, Strickland and Co, 

Dartmouth, South Devon, April 9th. 





CHIMNEY ERECTION. 


Sir,—We are erecting five steel chimneys '25ft. high by 5ft. din. 
diameter for the British Westinghouse Company at Trafford Park. 
We have just about finished the fourth stack, and as the method of 
erection is on somewhat new lines for this class of work, I venture 
to send you a brief account of the operations. On the top of the 
cast iron bed-plate prepared to receive the chimney we put up a 
square frame of scaffold poles and braced them horizontally and 
diagonally. The two niain poles would average about Qin. 
diameter, and were 5ft. high; at the top of each of these poles 
we hung a set of tackle leading on to two crabs. Then we put 
the top ring of plates over the flue under the frame ; after riveting 
the vertical seam we put a sling round the ring and hooked the 
tackle on and hois the ring up 5ft.; then we put No. 2 ring 
into its place and riveted the horizontal seam, and soon until the 
top of the stack reached the top tackle blocks on the framing. 
We then had to lower the slings and attach temporary guy ropes to 
the top of the stack to keep it vertical while we were lifting for 
each ring ; at the last hft for the bottom ring we had 70ft. of the 
chimney above the sling, and only 50ft. below. 

The advantages of the method are that the assembling and 
riveting is done on the ground, and you can see that the work is 
done properly ; it also does away with the need for scaffolding,’ 
except such as was required on the framing, which answered the 
double purpose of bracing and scaffolding. 

As far as I know this is the first time that steel chimneys 125ft. 
high have been put up in this manner. We were told many a 
time about the risk of having the stack down when we were almost 
finished ; but while admitting the risk, I am inclined to think 
success justifies the means. 

If any of your readers know of any stacks that have been fixed 
in a similar fashion we would like to hear of them. 

WM. STANTON. 

Newton Heath, Manchester, April 14th. 





THE BRITISH WESTINGHOUSE COMPANY'S POLICY. 

Srr,—Inthe ‘‘ Notes from Lancashire,” in your last week’s issue, I 
notice a paragraph where the possibility is mentioned of the British 
Westinghouse Company drawing away the apprentices who have 
undergone a partial training in other works by offering them 
special inducements—this, by the way, not being the first intimation 
of such a contingency. If, as it is rumoured, the British Westing- 
house Company is going to pay journeyman’s wages to boys of 
eighteen or so, it must be a matter of conjecture as to the amount 
of the profits on its work which could make such an extravagant 
policy at all possible, and also a matter of wonder as to how long 
even the company in question can maintain it. 

I have also heard that it is its intention to pay tradesmen higher 
wages than are current in this district, and also to offer special in- 
ducements to machine men. 

If such a course is adopted by the company in question, the 
engineers of this district ought at once to take some combined 
definite steps to defend themselves against such a policy, and to 
prevent its continuance. A LANCASHIRE ENGINEER. 

April 14th. 








INSTITUTION OF MECHANICAL ENGINEERS.—On Monday evening, 
April 14th, a meeting of the graduates of the Institution was held. 
The chair was taken by Mr. Walter Hunter, Member, and a paper 
was read by Mr. H. H. Mogg, Graduate, of Bath. The title of the 
paper was ‘“‘The Weston and Tiverton Bridge Undertaking.” The 
author described the construction of a foot-bridge, es the 
river Avon, near Bath, between the suburbs of Weston and 
The bridge is 125ft. clear span, and carries a footway 
The floor consists of 3in. timber decking, carried by 
two steel lattice girders. The approach to the bridge at either 
end is by means of an embankment. A masonry abutment and 
two wing walls are erected on the Weston side behiud the tow- 
path, and an abutment and one wing wall on the Tiverton 
side. The latter was constructed inside a strong timber coffer- 
dam, which was described very fully by the author. A toll-- 
house is erected on the Tiverton side, and a charge of one 
halfpenny is levied from all foot passengers. The cost of the 
undertaking was about £1200, and the investment has secured a 
most excellent return. An interesting discussion followed, in 
which the chairman and Messrs. Duncan, Fryer, Rootham, and 
others took part. 


Tiverton. 
6ft. wide. 
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NEW AIR SHIP. 


(From a Correspondent.) 


A 


Dr. Barton, who has been carrying on experiments in | 


aérial navigation for about twenty years, constructed his first 
model about 10ft. long, consisting of a cigar-shaped balloon 


mechanically driven by means of stretched rubber bands | 
| by arrows. 


working a propeller about 6in. diameter. The second attempt 
was made with a machine 4ft. 6in. long, which consisted 
entirely of aéroplanes, having two vertical planes for steering 


and two horizontal planes for supporting the machine and | 


raising and lowering it as required. Although this machine 
was a failure like the first, the results of his experiments 


prompted him to try 4 combination of the two; accordingly | 


he set about making the third air ship, employing movable 
aéroplanes interposed between the balloon and a suitably 
constructed frame for carrying the clockwork train driving 
the fan. This model was 21ft. long; it was shown in the 
Public Hali at Beckenham in 1899, when it proved not only 
its ability to steer, but to be capable of going up or coming 
down as required; but it must be remembered this was indoors, 
where there was no wind. The inventor now constructed his 
fourth air ship on a larger scale, the object aimed at being 
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the production of an air ship capable of rising and falling 
without the expenditure of either gas or ballast. This ship 
was 35ft. long, and its general design is shown in Fig. 1, by 
which it will be seen that the balloon part was cylindrical, 
with tapered ends. The upper portion was covered with net- 
work, from which was suspended a framework carrying the aéro- 
planes, aéroplane sectors, and rudder. The car, provided with 
wheels, and containing the clockwork and propeller, was sus- 
pended under all. The aéroplanes extend from the front of 


the frame, where they pivot, to the sectors, which sectors, it will | 


be observed, are struck from a point some distance from the 
pivot, the object being to expose a curved surface to the air, 
experiments having shown that much better results are thus 
attained. Theaéroplane in Fig. 1 is set for rising, and is shown 
by a curved line. Should, however, the balloon be required to 
move horizontally, the aéro- 
plane end is moved to the 
centre of thesector, in which 
position it will be stretched 
flat, and thereby offers no 
resistance to theair. How- 
ever, this method of curving 
the aéroplanes was found in 
practice to be clumsy and 
difficult to work, hence the 
system as shown in Fig. 2 
was adopted. 
with and links substituted ; the links are pivoted atthe point 
where the sectors were struck, and thus described the arc 





Fig. 2 


shown by dotted line. The clockwork train was not nearly the ascension of the air ship or from the heat of the sun’s 
powerful enough, only weighing 4 1b. This balloon was tried | rays causes the gas to expand, the air is drive 


It will be seen that the sector is dispensed | 


| feet: it is divided into compartments, the centre compartment 


| medium, 


| cigar-shaped balloon, as has been practically demonstrated 


was a gentle breeze blowing, but too strong for the clockwork. 
The first experiment was as a captive balloon, for the purpose 
of testing the lifting capacity, &c., in the direction of the 
wind, its course being shown by a dotted line in Fig. 3— 
sketched from an Ordnance map—the starting point being 
denoted by a black disc, and the landing point by a black 
disc enclosed in a circle. The direction of the wind is shown | 
In the second experiment the clockwork was 
wound up to the fullest extent, the aéroplane was then set so | 
as to cause the balloon to ascend, and the rudder was put to 
‘* port,’’ so as to steer the balloon across the wind. Having 
opened a small hole in the top, in order to allow the balloon 
only a short run, it was cut adrift. Although there was but 
little lifting power in the balloon, the action of the 
aéroplane caused it to ascend as it gathered way, and in ten 
minutes it had reached an altitude estimated by onlookers at 
800ft. to 1000ft.; it kept perfectly level and steered well, 
sailing straight away across the wind, the course being shown 
on the map by a fine line, nearly at right angles to the wind. 
In about fifteen minutes the propeller ceased to revolve, when 
& most noticeable change took place, and the balloon, after 
having passed over Bromley Station, began to turn round and 
round on its axis like an ordinary balloon, and drifted away 
down the wind, finally descending at Bickley Park, a distance 
of about 34 miles, after a flight of twenty-three minutes. 

















Fig. 3 


On the principles herein described, and with the assistance 
of the best experts obtainable, an air ship on the Barton 
system is now being built, the general design of which is 
shown above. The balloon, or sustaining part, is made in 
the form of a cigar, pointed at both ends, its largest diameter 
being about 2 from the front end, is 180ft. long and 41ft. 
maximum diameter, giving a total capacity of 156,000 cubic 


containing a subsidiary balloon having a capacity of 12,000 
cubic feet, reducing the lifting capacity proportionally. 
This will give a total lifting capacity—for 144,000 cubic feet 
—of 10,0801b. Ordinary balloons filled with very carefully 
made hydrogen gas will lift 1200 grammes per cubic 
metre, but it is not safe’ to calculate upon more than 
1000, as the quality of gas varies so much. With coal gas 
the lift is 730 grammes for a good quality and 700 for 
It is found in practice that there exists a great 
necessity for preserving the external shape, especially of a 


lately. In the balloon now described this difficulty will be 
greatly reduced, as no gas is expended for descending pur- 
poses, and it may, therefore, reasonably be expected to remain 
in the air for a very long period. The subsidiary balloon is 
filled with air, so that when the reduction of pressure from 





n out; and on 


in the open on the 12th May, 1899, at Beckenham. There ' the gas again contracting, air is pumped in. This plan has 


been, of course, used by many experimenters, the latest of 
whom is M. Santos Dumont. The entire upper surface of 
the balloon proper is enveloped in an extra casing or chemise 
provided with cane stiffeners ; from this chemise the car and 
its superstructure are suspended—the suspending cords are 
not shown. The superstructure is made of steel, mostly of 
tubular section, and is constructed to carry the propellers, 
aéroplanes, and rudder. The ship is to be propelled by six 
two-bladed triple fans, three on each side of thesuperstructure. 
It will be observed each pair of fans is centred on a different 
plane to the others, in order that each shall revolve and pass 
through different air. The balloon is protected from the fans 
by network screens. Each pair of fans will be driven by an 
oil motor, with electric ignition, each motor exerting 45 brake 
horse-power. Experiments recently carried out at Mr. 
Alexander’s experimental works at Bath show that a thrust 
of 25lb. per brake horse-power can be obtained without 
excessive weight. However, in this instance, the thrust is 
taken as 20, giving a total of 27001b. for the six fans. There 
are three sets of aéroplanes, each set consisting of three, one 
over the other, each aéroplane having a rod in front for the 
pivot and a rod in the rear for raising and lowering the end by 
means of the links—as shown in the diagram Fig. 2. y 
means of these aéroplanes the ship will be raised to any 
desired altitude above the point to which it would naturally 
rise by means of the lifting power of the balloon, and failure 


| of the mechanism can result in nothing more than its re- 


turning to its original point, which will be 1000ft. above the 
ground. The deck, on which the crew can freely walk about, 


| is floored with a light matting, and is provided with a hand- 


rail and netting ; the fan motors are fixed to this deck, and 
in order that the deck shall remain always in a horizontal 


| position a water tank is placed at each end, each tank con- 
| taining about 50 gallons of water, which is kept, by means of 
| a pump and connecting pipes, in a constant state of circula- 


tion. There is also a pendulum-operated valve arranged so 
that, should one end of the deck drop, the pendulum shuts 
off the water from the lower end and pumps it to the upper 
tank till the level of the deck is restored. 
The total weight to be lifted is estimated as follows :— 
Ib. 


Envelope with chemise and attachments 1900 
Subsidiary balloon .. .. .. .. .. .. 140 
i. See aa 800 
Motor spirit 216 gallons .. 1460 
gS ee oP eee eee HW) 
Three 45 brake horse-power engines . . 1150 
Deck, superstructure, and aéroplanes # 3500 
Instruments, goods, clothing, and sundries .. 150 

600 


Total .. : ge at ke 
The maximum area of the balloon is 1820 square feet. 


| According to Rouse and Qmeaton’s experiments, the air 


resistance of a flat surface, at 13 miles per hour, is just under 
1lb. per square foot. Professor Langley’s more recent 
experiments, which’ have been verified by others, show that 
this amount is excessive. The pressure is largely reduced if 
the object piercing the wind is in the form of a cone, and the 
resistance is variously given as from one-third to one-fifth of 
a flat surface. Now if these data are taken, and only one- 
third is allowed for the reduction in resistance through the 
shape of the body of the balloon, the resistance is under 4501b. 
To this has to be added the resistance of the aéroplanes, 
superstructure, car, and its contents, and the surface friction 
of the sides of the balloon, &c., say 250 Ib., giving a total 
resistance of under 7001b. Now as the thrust available is 
estimated at 2700 Ib., it is not unreasonable to expect a speed 
exceeding 20 miles per hour. It has been stated by those 
present when Dr. Schwarz’s aluminium balloon was tried, 
that until the first driving belt came off it advanced against 
a breeze blowing at a steady rate of 19 miles per hour. This 
air ship had only 12 horse-power and two 6ft. 6in. propellers, 
whilst its size was nearly as great as that just described 
herein, namely, 147ft. long and 46ft. by 39ft. diameter, its 
shape being elliptical, with a capaclty of 130,500 cubic feet. 
It is understood that should this air ship prove successful it 
is to be purchased by the Government, 
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BORING MACHINE. 


Tue fine boring machine which forms the subject of a 
Supplement and engravings above, has been specially 
designed and made by the Tangye Tool and Electric Company, 
Limited, for use in the workshops of Tangyes Limited, for 


large pumping engines, and similar work. 

The bed, which weighs 65 tons, ismade in several sections for 
Convenience in planing and putting into position, and is 26ft. 
long by 19ft. wide. It is 18in. deep in body, carefully planed 
and bolted together, so that it is quite rigid under any work 
that can be puton it, The four headstocks have independent 





driving motions, and are so arranged that they can be worked 
in pairs for boring holes at right angles without re-adjusting 
the work, or for very large pieces they can all four be at work 
at once. 

Each headstock has a forged steel spindle 5}in. diameter, 
with a clear traverse of 5ft. The outer end of the feed screw 


: | is supported by a strong steel tube, which is light, andat the 
boring large engine beds, Corliss engine cylinders, frames for | abet », S . 


same time rigid enough to avoid the use of an outer support. 
The feed traverses are three in number, instantly adjustable 
and reversible by handles on the saddle, and there is also a 
quick power traverse in either direction, and a convenient hand 
traverse for adjustment by hand wheel near the front of the 
saddle. The headstocks are adjustable along the bed by hand 
and power. The saddles are adjustable vertically by hand or 


TPO GHG LEP” 


power to a height varying from 2ft. 6in. to a maximum of 

6ft. Gin. above the bed, and when fixed at this latter height 

the headstocks and saddles can be bolted down to ensure 

rigidity. The driving motions are on the headstocks, so thet 
| each head can be stopped or started, and also run at any 
| speed or feed independently of the other three. 

The machine weighs complete over 100 tons, and it has 
already proved itself a convenient and exceptionally powerful 
tool. It is to be used, we understand, in connection with the 
large pumping plants Tangyes Limited have in hand at the 
present time, and which include, we are informed, eight sets of 
large centrifugal pumps for dock work alone, driven by steam 
or gas engines, in addition to several triple-expansion water- 
works pumping engines. The drawings, which we are enabled 
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by the courtesy of the makers to reproduce, will be regarded | Private Bills to be either accepted or rejected, but those 
by all engineers, and particularly by toolmakers, with great of the Erdington and Middlesex County Council Tram- 


interest. It is doubtful if such a full set of dimensioned details 
has ever before been published. That Tangyes Tool and Elec- 
tric Company, Limited, has much to gain and nothing to fear 
from the close inspection which can thus be given to their 
design goes without saying, and we also believe that they lose 
nothing in any other respect by giving full publicity to the 
details of their work. 








PRIVATE BILLS IN PARLIAMENT. 





Ix the present session the number of Bills which 
relate to tramways shows an increase over those 


ways have both been read a third time. 

It must be admitted that the Gas Bills compare but 
very poorly with those for last year, both in number and 
capital. The former item is represented by 23 instead of 
43, and the latter by £2,799,537 in the place of £7,877,260. 
The sparse and unimportant list is headed by the petition 
of the West Ham Gas Company for the sum of £800,000 
to provide for the conversion of its existing share capital 
into consolidated stock bearing a uniform rate of divi- 
dend, and to authorise it to raise more éapital. A sum 
of half a million is required for very similar purposes by 
the Commercial Gas Bill, and £240,000 is to be expended 
in the same manner by the Reading Company. The Bills 


scheduled for the previous year. The mileage remains for the construction of bond fide new works are few, and 


almost at the same figures, being 337, as against 335. 
But the respective numbers are as 44 to 36, and the 
capital to be raised is £7,793,360, as compared with 
£4,533,527. A reference to Table IT. will illustrate one 
rather suggestive fact. It is the excessive disproportion 
existing between the amounts of the capital to be pro- 
vided by shares and by loan. The ratio is rather more 
than five to one on the borrowing side. It will be seen 
from Table I., accompanying our first article of 11th 
inst., that the separate sums required for Railway and 
Canal Bills are just the other way about, the relation 
between them holding as three to one in favour of the 
share list. As in 1901, the majority of the Tramway 
Bills are promoted by corporations, urban councils, and 
other local authorities. In the present instance twenty- 
tive of the Bills are ushered into the Lords and Commons 
under such favourable auspices. 

Under the title of “Tramways and Improvements,” 
the London Council introduces a Bill to empower it to 
construct and work electrically new tramways in the 
county of London. It may be noted that the promoters 
have put a clause in their Bill authorising them to work 
omnibus services. There are twenty-eight miles of 


the amounts asked for comparatively small. There are 
but a couple of proposals for the incorporation of new 
companies, and the maximum capital sought is by the 
Wadhurst Gas Company, and reaches only to £33,000. 
The Water Bills follow in the wake of those for Gas. 
For last session the number was 40, and the capital 
£6,572,328. Table IV. shows what the figures are for 
the present year. Foremost among the Bills is that of 
the Newcastle and Gateshead Company, which desires to 
raise £640,000 for the construction of new reservoirs and 
other works. Half a million will suffice for the wants 
of the Devonport Water Company, and £450,000 for the 
additional works and capital of the Consett, and the same 
sum for the Weardale and Shildon District. The Bristol 
Company asks for £350,000, and the Kent Water- 
works for £300,000, the whole of which is to be 
acquired by loan. When the Kent and the Grand 
Junction Water Bills were before the Committee a 
report from the Local Government Board relative to the 
Bills was referred to them for consideration. The Com- 
mittee took evidence as to the purposes for which the 
capital expenditure by the company was required, and as 
to the moneys in hand available for those purposes, and 
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: Number Length Proposed capital. 
Where situated. of of ————<—. 
Bills, line, By shares. By loan. Total. 
Miles ae ee cx 
England and Wales ins ii ks : a 43 337 1,205,000 6,544,360 7,749,360 
Scotland... ... : i ehh “Ghe- Gud) ate we 490 - - — 
SMAI 05 ise ewe Spe Sep. ccww ante 0c: ene ‘pee ee 1 33,000 11,000 14,000 
Total for tramways ; ea sesh . a 7 337 7 1,238,000 6,555,360 7,793,360 
Table ILL. —Ges. 
England and Wales . ; ; i ae al 22 1,512,510 1,287,027 2,799,537 
RI crc tat Sse ced hee, ts, “ats sees, eae - — - 
I oT cee ac «abe Sigs est jae : go he 1 _ 
Total for gas... 2 ‘a ~~ 4,512,510 1,287,027" 2,790,537 











* Including £610,700 proposed to be authorised for gas expenditure by Bills classed among Tramway Bills, and £5000 by a 
Water Bill. 
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General total for railways, canals, tramways, elec-) | 185 
tricity, gas. and water ... are) | 


double track is this metropolitan extension, and rather 
more than 24 millions are asked for it. The Leicester 
Corporation, inter alia, in its general Bill, so far as the 
amount of capital needed, ranks next. It petitions for 
£537,000 to make an additional twenty miles of double 


line, and for permission to run omnibuses and motor | cost of future mains and other similar works. 


cars. Similarly to all corporations and local authorities, 
it has the privilege of borrowing such further sums as 


+ Including £169,100 proposed to be authorised for water expenditure by Bills classed among Tramway Bills. 


{ Railway 409 | 
| Tramway 337 { 


2,116,000 | 2,574,565 4,690,565 
REN Unset nn eRe Ny | Sein 
— | 2,116,000 | 2574,565+ 4,690,565 
| 





66,315,610 31,362,480 97,678,090 





they took such moneys into account in determining the 
amount of the capital to be authorised by the Bills. With 
reference to the amount to be borrowed, the Committee 
considered that in addition to the cost of the works 
actually contracted for, provision should be made cove 

ese 
works must necessarily be executed from time to time 
within the period which will elapse between the passing 


the Board of Trade may sanction. ‘lramway companies | of the Bills and the time at which the undertakings of the 


apparently do not share in this act of grace. At any 


rate, no application is made for a participation in it in | the London Water Bill, if that Bill should pass. 


any of their Bills. The Salford Corporation has made 
fair progress towards obtaining the £408,000 it wants for 


company will be transferred to the Water Board under 
As to 
all further expenditure, the Committee adopted the sug- 
gestion of the Report that such expenditure should be 


its seven miles of track, as the Bill has passed its second | sanctioned by the Local Government Board. In the case 
reading and been reported. The Corporation of New- | of the Wolverhampton Corporation Bill, which proposes 


castle-upon-Tyne follows with eleven miles, for which it 
requires just £10,000 less than the above amount. 


to spend £250,000, the preamble was declared to be not 
proved. The Grand Junction Company, which is in the un- 
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BRITISH, BELGIAN, AND AMERICAN 
LOCOMOTIVES IN EGYPT, 
(Concluded from page 367) 


MEMORANDUM BY MAJOR JOHNSTONE, PRESIDENT OF 
THE RAILWAY BOARD, RESPECTING ENGLISH, AMER 
CAN, AND BELGIAN LOCOMOTIVES, aie 


THE annexed report from Mr. Trevithick gives the result of , 
number of trials carried out under conditions as nearly identical Py 
the exigencies of a railway ptesegg me between engines des} nto 
and made by Messrs, Burnham, Williams and Co., in the United 
States of America, on the one hand, and engines designed by My 
Trevithick, and constructed, some by Messrs. Neilson, Reid and ( . 
of Glasgow, and others by Messrs. Marcinelle and Couillet jn Bel 
gium, on the other hand, aaa 

I would recommend a careful study of the figures in detajj te 
any person who desires to draw conclusions from den ; and while | 
personally share Mr. Trevithick’s views almost entirely, I woulq 
emphatically warn all concerned against basing their conclusions 
solely on the totals and averages arrived at. , 

The only comments I have to make on the text of Mr. Trevithick’s 
report are :— 

(1) The compositions of the goods trains and the selection of the 
engines was arranged as far as possible to meet the wishes of the 
representative of the American firm in the case of the American 
engines ; it is fair to assume, therefore, that the lighter average 
load was no disadvantage to the engines, and there is other 
evidence to support this view, 

(2) The conditions in the trial of the passenger engines were 
accidentally, slightly in favour of the English engines ; the differ. 
ence is obvious in the details annexed, and it is, I think, equally 
obvious that the effect on the result was very small. : 

(3) The price of coal given, 34s. 2d. per ton, was an exceptionally 
high average; the price is usually from 20s, to 23s., the latter 
being roughly what we are paying at present; but even so, it js 
true—for the particular classes of passenger engines compared- 
that the difference in price would be covered by the difference in 
coal consumption within two years ; while in about fifteen years 
say half the average life of an engine, the extra coal burnt by the 
American type would cover not only the difference in price but the 
cost of a new English engine as well. 

I regret that Mr. Trevithick-can give us no figures as yet as to 
consumption of oil and cost of repairs ; as regards oil, the lubri- 
cating arrangements were to a great extent of a kind which our 
men did not understand and could not use properly, and many 
alterations have been made in them here, so even if tigures were 
available they would not necessarily prove anything. As regards 
repairs, so far no marked difference has been noticed between the 
English and American engines, and the latter appear to require 
considerably less repairs than the — of Belgian manufacture ; 
| but further experience may modify this opinion. 
| The consumption of oil in the American engines is said to be 

large ; but, as implied above, this can not necessarily be attributed 
to defective workmanship. 

As regards standardisation, to which Mr, Trevithick refers, 
while fully endorsing all he says, I would point out that the 
American types are an object lesson as to the disadvantages of 
standardisation where it prevents the introduction of improvements 
in design. 

Finally, as to the compound American eanere, agl locomotive, | 
would observe that Mr. Trevithick has deliberately refrained from 
referring to the slight advantage in coal economy shown by the 
trials of this engine, first, because the difference is so small that it 
is within the limits of error of such experiments ; and, secondly, 
because even if the difference exists, as we think it does, it is 
more than counterbalanced by the additional complication and 

| expense of this type of engine. 

I annex two memoranda :—(1) To explain the history of these 
orders being placed in America and Belgium. (2) To put in a less 

| technical form the explanation as to difference in type, &c., given 
by Mr. Trevithick. The information in the latter, as well as the 
notes given above, is based almost entirely on explanations given 
me by Mr. Trevithick ; but I am indebted to Mr. Johnson of the 
Midland Railway, and Mr. Drummond of the London and South- 
Western Railway, also to Mr. MacPherson, Deputy Accountant- 
General of the Railway Department in India, for much informa- 
tion which they have kindly placed at my disposal. Any technical 
errors in the notes may be put down to my misunderstanding their 
explanations. (Signed) J. H. L'E, JoHNsTONE. 

ecember 30th, 1901. 





| MEMORANDUM BY MAJOR JOHNSTONE AS 'TO REASONS 
| FOR PLACING ORDERS IN LELGIUM AND AMERICA, 


| THE majority of our locomotives are paid for out of funds cun- 

| trolled by the International Commission of the Egyptian Public 
Debt. 

| The Commissioners insist, I think quite rightly, on all such 

| orders being put out to competition amongst firms selected, irre- 

spective of nationality. : ae , 

It is, however, very difficult to obtain sufficient information 
about all the firms applying to compete to make a judicious selec- 
tion, and when nothing is known against a firm, and it presents 
fairly good certificates of competency, it is, as a rule, allowed to 
compete. 

Every effort is made to obtain information, and inspectors are 
frequently sent to examine the firm’s works, but in spite of this, 
second-rate firms do occasionally get on the list, and once on. the 
list their tender, if lowest, cannot be declined unless the Com- 
missioners of the Debt can be satisfied that there are strong 
reasons for doing so. . ; 

Consequently, when labour and material were cheap in Belgium, 
many orders went to that country, and probably—at least, in some 
cases—not to the best Belgian firms. : 

The early records of the railways are not complete, but it 
appears from a list furnished to me that from 1852 to 1858, 27 
engines in all were supplied, all by English makers; from 1859 to 
1864, 79 were ordered, of which 56 were supplied by English firms, 
and 23 by French firms; from 1865 to 1869, 116 engines were 
obtained, all from British makers. I have no record of any new 
| engines being ordered from 4869 to 1887; probably the decrease 





There is another Tramway Bill emanating from the | opposed group, asks for £200,000 to extend the limits of | of traffic from Alexandria to Suez, due to the increasing use of the 


London Council which has some special features, being | its 


the first of its kind. It proposes to construct a subway 
and a tramway from Theobald’s-road to the Victoria 
Embankment, and to work the tramway. The cost is 
estimated at £320,000. It should be mentioned that 


supply, and to acquire additional land. This 
Bill was read a third time last Tuesday. A new 
undertaking is proposed in the Ystradfellte Water Bill. 
It seeks to empower the Neath Rural District Council to 
obtain a supply of water from the river Tringarth, in the 


petitions against this Bil! in the names of the Duke of | county of Brecknock, and to construct waterworks at a 


Westminster and of Lord Fitzhardinge have been with- 
drawn, and the Bill has passed its second reading. Sums 


from £300,000 to £220,000 are sought for in the Bills of | over £100,000 in extensions and improvements. 


total cost of £162,300. The Huddersfield, Buxton, Bed- 
ford, and Margate Corporations propose to spend each 


the Rhondda District Council, the South Shields and | analysis of the Harbour Bills, Bills affecting tidal waters, 
Preston Corporations, and smaller amounts by other local | and Bills for the supply of electrical energy will be given 
authorities, not possessing any general interest for our | in another article. 


readers. The largest company’s undertaking is that of 
the Rossendale Valley Tramway, in which seven miles 
are to-cost £250,000.. After the North Metropolitan | 
Tramways Bill had been read. a second time and com- 


mitted; the following question was put and agreed to :— | London Geological Field Class, conducted by Professor H. G. | material and workmanship seem to 
Seeley, F.R.S., will commence on the 26th inst., when a visit 
will be paid to Erith, and the excursions will be continued on 
each succeeding Saturday—except on Saturday 
tide and in Coronation week—until the 12th of July. 
C : particulars can be obtained from the hon. general secretary, 
It is very early in the session for any | R. Herbert Bentley, 43, Gloucester-road, Brownswood Park, N. 


That it be an instruction to the Committee on the Bill 
to inquire, if they see fit, as to the present service of cars 
of the company during the night, and in respect of the 
hours at which such cars should be run, and to provide 
accordingly. 








before Whitsun- 
Further 





| still doing good service ; of the remaining eighteen, 
Tue series of Saturday afternoon excursions of the | work up to two or three years ago, and a few are still in use. 


| Suez Canal and the financial difficulties of the country, made it 
| unnecessary and undesirable. a 
In 1888, 18 engines were ordered from British firms 3 from 1889 
| to 1897, 132 engines were ordered, 127 from the Société Franco- 
| Belge, and 5 from MM. Marcinelle and Couillet ; the latter is . 
| purely Belgian firm, the former has works both in France ane¢ 

Belgium ; 89 of the engines were made in Belgium, and 38 in 
| France. I should, however, class this firm as Belgian, as I believ 6 
| the greater part of its profits are derived from its Belgian works, 

d the French works are maintained mainly to supply Frene 


: an FE 
A brief railways without paying excessive Customs dues on the engines. 


In 1888, and in six cases from 1889 to 1894, French firms 
tendered, but in every case the price was higher and the time for 
delivery longer than in the case of the tender accepted. Since 
1894 no French offers have been received, although—except in one 
case—French firms have been invited to tender. 

Five of the old French engines were rebuilt in 1890-91, and are 
all were at 
The 
have been excellent, and the 
design not unsatisfactory. . it of 

The orders for engines since 1887 were given on the resu ve 
competitive tenders under the conditions laid down by the Inter- 
national Commission of the Public Debt, which was instituted in 


Mr, | 1876; from 1876 to 1887—as explained above—I have no record 0 
any orders haying been given, 
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piThe s stem of international competition seems to have had the 
effect of excluding French makers altogether, with the pe og 
of the French works of the Franco-Belge Company ; while on MN 18 
locomotives were ordered from Great Britain in fifteen years from 
1882 to 1897, as against 132 from Belgian firms, including the 
Franco-Belge Company. r ; p 

From 1895 to 1897, for financial reasons, no locomotives were 
ordered; while during the same period large extensions were 
opened, and the traffic increased nearly 20 per cent., with the 
result that it became very urgently necessary to order some seventy 
engines. Tenders for tifty were received from various firms, 
including one American firm, Burnham, Williams and C Day who 
offered twenty engines in twelve weeks, The shortest time offered 
by a European firm was forty-eight weeks. Mr. Trevithick, on 
this, reported that while he did not consider the American design 
suitable, he could not undertake to work the traffic for eleven 
months more without additional engines. Consequently the 
American tender was accepted, as well as tenders for fifty from 
one British and four Belgian firms. 

In 1899 a further order for twenty engines was placed in 
Belgium, while two experimental engines, one passenger and one 
wods, were ordered in Great Britain, and a similar order was 
Jaced in the United States in order to make a thorough com- 
ytitive trial of the most recent British and American designs. 
This trial is not yet complete. 

An order for six narrow-gauge engines was also placed in 
America for the Luxor-Assuan Railway. They are very urgently 
required, and have done satisfactory work. Their coal consump- 
tion appears high, but we have ro standard of comparison for this 
class. 

At the end of 1899 we were still alarmingly short of locomotives, 
and invitations to tender for passenger, goods, and shunting 
engines were issued. We were then aware that American loco- 
motives in England had been found to compare unfavourably with 
English engines as regards consumption of coal and oil, but Mr. 
Trevithick had not noticed any excessive coal consumption on the 
part of the twenty goods engines supplied in 1898, while the 
Traffic Department and the District Superintendent in charge of 
them were very well satisfied with their performances. 

For various reasons no goods engines were ordered. For the 
shunting engines the American tender was lowest, and the time 
much the shortest ; while the design, though entirely different to 
ours, appeared satisfactory to Mr. Trevithick. The order, there- 
fore, went to Burnham, Williams and Co. Ten engines were very 
promptly delivered, and greatly relieved the situation. They 
continued to ‘work satisfactorily, and as regards their coal con- 
sumption, as we have no similar type of British design, we cannot 
say how they compare with English engines. 

As to passenger engines, Neilson, Reid and Co.’s tender was the 
lowest on our design, but Burnham, Williams and Co.—of the 
United States—offered an engine of their own design, but of 
similar power and general dimensions in half the time at about 
five-sixths of the price. As we were not in a position to wait, we 
accepted both tenders. The American engines were in service six 
months before the English, and as they did not give so much 
trouble at first they were drawing express trains eight months 
before the English engines could be used for that purpose. It 
would have been im ible to work the heavy passenger traffic of 
last February and March with any approach to punctuality with- 
out them, and for the whole eight months they were frequently 
doing the work of two of our ordinary engines each, which, of 
course, meant a very material saving in expense. I think, there- 
fore, that our action in ordering them is amply justified. As 
regards the future, Mr. Trevithick considers, if I rightly understand 
him, and has given me very good reasons in support of his opinion, 
that we may hope to find employment for these American engines 
on which their coal consumption will not compare at all so un- 
favourably with the British engines as it has in the conditions 
which obtained in these particular trials, and although we shall 


certainly avoid this particular type of passenger engine for the | p ‘ 
future, I think we may learn much by experimenting with the | the usual American fire-boxes and tubes ; ‘ 
| suppose that a considerable part of the difference in the evaporative 


(Signed) 


other American types referred to above, 
J. H. LE, JOHNSTONE. 


December 30th, 1901. 


GENERAL NOTES BY MAJOR JOHNSTONE AS TO DIFFER- 





given me many reports and explanations on the subject. The 
greater part of this report was published last year. 

I regret that I cannot give accurate figures as to the difference in 
cost of repairs, From statements received from Mr. Trevithick 
and from the Accounts Department, I think that the difference in 
cost for the first five or ten years at least cannot be less than £50 
per engine per year, and there is no reason to suppose that it can 
be more than £80. After ten or fifteen years, probably, all the 
defective parts of a Belgian engine would be replaced, and the 
two engines would be virtually equal ; allowing for interest on the 
outlay, one would probably be well within the mark in saying that 
it would be cheaper to pay £500 more for an engine built by a 
first-rate British firm than for one built by a second-rate Belgian 
firm, leaving out of account the expense indirectly caused by 
accidents and delays. 

The American engines differ comparatively little from the British 
as regards quality of material and workmanship; as regards the 
former, there are considerable differences of practice as to the 
materials used, but they appear equally good of their respective 
kinds ; as regards the latter there is a notable want of finish in 
the American engines, and some of the less essential work is very 
rough indeed, but the principal working parts are said to be as 
well made as the British equivalents. 

The great differences, however, are in design :— 

(a) Of the boiler, the fire-box is of steel in American, of copper 
in British designs ; the flue-tubes are of wrought iron or steel in 
the American, of brass—or rather of a special alloy of copper—in 
the British; and the width of grate in the American designs chiefly 
in use here and in England is restricted to less than 3ft. owing to 
the design of the engine frame, whereas the width available with 
the English senatael Gena of frame is nearly 3ft. 6in. 

There are also minor but not unimportant differences in the 
arrangement of the fire-grate, steam-blast, &c., of which, I think, 
the very small depth between the fire-grate and the fire-door in 
the American type of passenger engine is probably the most 
important. 

()) Of the engine, the cylinders and driving parts are outside 
the frames in the American types; in the British types in use 
here, and in the majority of those in use in Great Britain, they 
are between the frames. There are also noticeable but minor 
differences in the valves and valve-gear. 

(c) Of the engine as a vehicle ; the American designer, probably 
owing to the roughness of many American roads, places rather a 
large proportion of the weight on a swivelling bogie or pony truck 
in front ; the result is that a smaller proportion of the weights rest 
on the driving wheels, and these cannot exert so strong a pull upon 
the rails without slipping, as in the case of an English engine of the 
same weight ; also in the British design the frames are rigid girders 
carrying the weight of the boiler, which is free to slide on them as 
its temperature varies, and does not add to their strength ; in the 
American design the frames are of rectangular bars, welded 
together to form a slightly flexible engine frame ; this is tied and 
braced to the boiler, which becomes thus part of the framing of 
the vehicle, but not of the engine proper. The flexibility of the 


| engine frame allows of the expansion and contraction of the boiler, 


ENCES BETWEEN AMERICAN, BELGIAN, AND BRITISH | 


LOCOMOTIVES EMPLOYED IN EGYPT. 


The efficiency of a locomotive engine depends on three factors : 


fuel which it can impart to the steam, called its ‘‘ evaporative effici- 
eM and its safety, durability, and freedom from various minor 
defects. 

(2) The engine proper or motor—the proportion of the available 
power in the steam which it can convert into work in its cylinders 
—cailed its ‘‘ thermal efficiency,” and the proportion of the work 
in the cylinders which is imparted to the rims of the driving wheels, 
called its ‘‘mechanical efficiency,” also its durability, and various 
minor features, 

(3) The combination of the above with the framing and acces- 
sories to produce a locomotive—the proportion of the work at the 
rims of the driving wheels which can be converted into a useful 
pull on the train, which again may be termed “mechanical 
efficiency,” the ease with which it can be worked and controlled, 
the distanee it can run without stopping for fuel and water, 
durability, effect on the railroad, &c. 

Each of these factors depends for its efficiency on :—(a) Good 
design ; (4) sound material of suitable strength and hardness ; (c) 
good workmanship. 

In thecase of the Belgian and British-made engines employed here 
the design is identical, and the differences consist in material and 
workmanship, 

There is very little to be said against the Belgian workmanship, 
except against that part of the workmanship which is expended on 
making the materials harder and more durable. 

_ As regards coal consumption—which depends upon the evapora- 
tive efficiency of the boiler, and the thermal and mechanical 
efficiency of the locomotive—there is practically no difference ; the 
small differences I have noticed have been in favour of the Belgian 
as against the English, but they are so small as to be within the 
limits of probable error of the experiments. 

_ There is no reason to suppose that thereis any marked difference 
in the consumption of oil. 

The failures of the Belgian engines—and they have been very 

frequent—have been in most cases due to (1) (J) the materials of 
the boiler; but the materials of the engine also compare 
unfavourably in some cases with those of the English engines, 
The defects are mainly in the various alloys of copper used ; 
occasionally in the cast iron ; a few cases of failure in steel work 
have been reported, but the steel and wrought iron secm as a rule 
satisfactory, 

The defects show themselves in an undue sroportion of minor 
breakdowns when the engines are worked al and not very care- 
fully tended, and consequent extra cost for repairs. 

he engines as a rule give less trouble for the first few months 
than those made by British firms, which seems to su gest that the 
Workmanship is if anythi superior, but the material softer. 
ere are considerable differences between the engines niade by 
the different Belgian firms which have supplied us ; one or two of 
hese firms can unhesitatingly be c as second rate, one or two 
=— might perhaps compete on equal terms with any but the 
st Britis firms, hut none of the engines have given as good 
results as those built for us by two or three English and Scottish 
manufacturers, 
; fe annex an extract from a report by Mr. Trevithick on which the 
“ove remarks are mainly based. He has, of course, in addition, 





Wonurnham, Williams and Co.'s works are known'as ‘the ‘“ Baldwin 
i Baldwin the firm is referred to in other parts of this report as 


due to changes of temperature, and is also said to assist the 
locomotive in accommodating itself to a rough road. 

There are also noticeable but minor differences in the arrangement 
of springs, and in other particulars to which I have not thought it 
necessary to allude. 

As regards the effect of these differences, the figures show that 
the evaporative etliciency of the boiler of the American goods engine 
is some 15 per cent. below that of the British type ;* while the 
efficiency of the engine itself + is some 18 per cent. below that of 
the British engine. On the Midland Railway in England, the 
American goods engines built by the same firm of nearly the same 
type, consumed apparently about 20 per cent. more coal than the 
corresponding English type as against 25 per cent. here, and the 
chief difference between the types was that the Midland American 
engines had copper fire-boxes and brass tubes, while ours have 
it is reasonable to 


efficiency of the boilers may perhaps be due to the material of the 
tubes and fire-boxes. At the same time it may be pointed out 
that in the engines tried here, the American boilers have 2} square 
feet—or over 12 per cent.—less grate area than the British type, 
which perhaps has something to do with their drawing a smaller 


| average load ; and the long narrow grate, which certainly makes 
| it difficult to spread the coal evenly on the fire, may account for 





(1) The boiler—the proportion of the available heat from the | part of the great difference in the fuel consumed per ton hauled 


which—as the average weight hauled in the trials must be taken 
into account—is more like 42 than 25 per cent. 

In the case of the passenger engines, the grate areas of the 
British and American types are almost exactly the same, and the 
average loads hauled are the same; but while the thermal and 
mechanical efficiency of the American engines seems to approach 
a little more nearly that of the British engine, the evaporative 
efficiency of the boiler is still lower in comparison, that of the 
British engine being about 29 per cent. above the American. 

In this case the proportion of width to length of fire-grate, 
which in the goods engines is as 1 : 1-56 for the British and 1 : 2-07 
for the American, is 1;1-7 for the English and 1: 2-78 for the 
American ; so that the American proportion, which was about 
33 per cent. greater in the former case, is about 59 per cent. 
greater in the latter. Also, the length, 7ft. 7jin., is so great that 
few firemen can throw coal to the end with precision ; while with 
the 6ft. 2in. length of the English grate, coal can be fairly well 
distributed. 

There are other features in the special design of this American 
engine which make the difficulty of distributing coal on the fire 
greater. 

I think, therefore, that the great difference in evaporative 
efficiency of these two types of engine is, probably, mainly due to 
the design of the grate, which is itself partly due to the American 
practice as to frames, but is obviated in various ways in many 
other American designs ; and that it is fairer to condemn this par- 
ticular design than to put down the whole difference to standard 
American practice. 

As regards thermal and mechanical efficiency of the engines the 
points likely to affect the American designs unfavourably are :— 

(1) Greater cylinder condensation, owing to a much greater 
surface being exposed to the air. This would affect a slow-running 
goods engine rather more than a fast-running passenger engine. 
The outside cylinders probably also lead to more waste of power in 
twisting strains on the engine and rails ; this is quite noticeable on 
the footplate. 

(2) Transverse strains on the coupling and connecting-rods 
causing increased friction, due to the flexibility of the engine 
frame. This also would affect the six-wheel angie’ goods engine 
more than the four-wheel coupled passenger engine ; but the effect 
can hardly be large. 

(3) Increased friction and less perfect distribution of steam due 
to the comparatively short excentric rods, and to the fact that 
they work the slide-valves through rocking: levers, while in the 
= type the valve rod is directly attached to the expansion 
ink. 

These three causes are consistent with the lower efficiency shown 
by the American engine, and especially by the goods engine ; but 
I am surprised to find that they are not counterbalanced to a 
greater extent by the following advantages possessed by the 
American over the English type, viz. :— 

(1) Balanced slide valves, which must greatly reduce the loss of 
power in valve friction. (2) More perfect regulation of steam, 
owing to the elaborate rack-sectors provided: for’ the regulator 





* I have left out of account the difference in steam pressure for reasons 
explained later on. 

+ The experiments give no data as to the relations of the thermal 
efficiency, mechanical efficiency of the bee proper, and mechanical 
efficiency of the locomotive as a whole, which are all includéd “it’the 
ex ion ‘efficiency of the engine itself.” 


+ 








handle and the reversing lever—which latter, owing to the balanced 
valves, is very easily adjusted at any time. 4 
As regards the general designs of the locomotives, the American 
er engines have 29 tons resting on the driving wheels, while 
the British engines have 307, tons, although the American is the 
heavier engine of the two ; the difference in the case of the goods 
engines is still more marked, and will be discussed later on. It 
follows that not only will the British engines start with a heavier 
load, but also there is probably less slipping of the wheels on the 
rails during the run, and this may account for a considerable part 
of the difference in the mechanical efficiency of the locomotives, 

It would appear from the above that on purely theoretical 
grounds Mr. Trevithick's designs have material advantages over 
Burnham, Williams and Co,’s, and this more especially in the case 
of the passenger engines used in the trials ; at the same time I do 
not think any engineer would have anticipated so great a difference 
as the results shown. 

The distribution of credit and the reverse between engine and 
boiler would be affected by any priming which occurred during the 
trials ; more or less priming is sure to have occurred, and I have 
no means of estimating the amount, but the figures do not appear 
to suggest that there was much more in any one class than in any 
other. 

I would point out that Mr. Trevithick’s latest design of passenger 
engine seems an peg cg | economical one as regards fuel 
consumption ; in some trials which were made witb an earlier class 
of passenger engine the inferiority of the American design was 
less marked, and in certain cases almost disappeared. While 
giving all due credit to the designer, it must be admitted that 
there is a certain amount of luck in locomotive designs, and this 
particular American one seems to have been singularly un- 
fortunate. 

The contrast between about 20 1b. of coal per mile in the best 
runs of the British engine and over 60 lb. in the hardest runs of the 
American is quite extraordinary. 

On the whole, the superiority of the British type is fully esta- 
blished ; but it is clear that the passenger engine is a bad example 
of American practice. 

The goeds engine is, I think, a fair example of a standard 
American type. From Table Cand the diagram annexed it will be 
seen that though it weighs 40? tons as against 37} for the corre- 
sponding English type, only 34 tons rest on the driving wheels, 
while the whole weight of the English engine rests on its driving 
wheels. The grate area of the American is only 163 square feet as 
compared with 18% for the English. These two facts account toa 
great extent for the bad results of the trials ; it is a heavy engine 
for its power, but has the advantage of running well on a bad road 
with sharp curves, and under these conditions might compare 
favourably with a lighter class of English engine. During three 
years of ordinary work, chiefly on slow goodsand branch passenger 
trains, the coal consumption of these engines attracted no attention 
as compared with light goods engines of British design, and I think 
it is safe to assume that a difference of anything like 25 per cent. 
must have been noticed. 

I have not alluded above to the difference in steam pressure in 
the boilers of the respective types, mainly because I think it very 
doubtful whether the mean pressure maintained in the boilers of 
the American engines during the trials was actually any higher 
than in the British types. No records appear to have been kept 
on this point. The compound passenger engine was, I understand, 
worked at a maximum pressure of 180 Ib., and the other passenger 
engines at 1601b., the extra 20lb., for which they are adapted, 
being considered of no advantage owing to the tendency of the 
driving wheels to slip at this pressure. I am told, and I have 
verified the statement, that it is very difficult to maintain the full 
pressure in the American engines, and by no means difficult to do 
so with the British types with which they were compared. I 
think the results are consistent with the theory that the mean 
pressure in the American boilers was not very high, but nothing is 

proved. 

: Another point of great interest to the expert is the proportion 
between spacing of fire-bars, size and position of steam exhaust 
nozzle, and cylinder capacity ; I would only invite attention to the 
figures given, observing that the practice in America is very 
different to the British practice, largely owing te the different 
quality of coal used, but partly owing to the different means 
adopted for arresting sparks. Before the trials the American 
engines were carefully adjusted after preliminary experiment to 
suit the conditions here, under the advice of the manufacturers’ 
representative ; but further trials may show that the efficiency of 
the boiler can be increased by slight modifications in these respects. 
Perhaps it is fair to mention that various alterations had to be 
made in the fire-box and smoke-box arrangements of these engines 
to enable our men—who are, of course, not accustomed to American 
practices, and are not as muscular and intelligent as the average 
American as a rule—to work them satistactorily. 

All these points go to show that it is unsafe to generalise from 
these experiments, and especially to condemn American practice 
because these particular engines have done badly in these par- 
ticular trials; all one can safely say is that they are not, as 
alleged by Burnham, Williams and Co. when tendering, of equal 
power and equally suitable for the work with the designs put out to 
competition. I know of no case in which American engines have 

roved superior to British engines as regards coal consumption ; 
ut I have confidential reports from other railways which show 
that in some cases the difference has been very small, where a 
really suitable American design has been selected. 

Finally, as to the relative value of the engines, it has been 
pointed out that after fifteen years the Belgian-made engines will 
have cost, say, £500 with gee tig than Pg ae 
engine of the same type, perhaps £750 in all, i.e., including 
jelestel alee poet the difference in first cost—£46— 
and both may be equally serviceable ; meanwhile the American 
will have consumed as much more coal as would pay for a new 
engine, and may still be consuming coal at the same rate. The 
obvious conclusion is that supposing each engine to last thirty years 
—a not uncommon figure—it would have been better worth our while 
to pay the Belgian maker double the price for an engine of Mr. 
Trevithick’s design than to accept the American type, had we not 
been in such urgent need of locomotives. ; 

In practice, | think we shall find work for these engines on 
which they will not waste so much coal, but the result shows 
strikingly how much more important good design is than great 
perfection of workmanship and material, and how costly was the 
policy—in this case unavoidable—of postponing purchase of loco- 
motives until we were obliged to take what we could get in place 
of waiting for what we wanted. f : 

The above notes have been rather huxriedly compiled after a brief 
study of Mr. Trevithick’s report, and are intended rather to indi- 
cate the points to be studied and further experimented on than as 
conclusions, but I trust that they will not be found misleading if 
read in conjunction with the report itself, and may be of assistance 
to readers who are not versed in the technicalities of the subject. 

December 30th, 1901. (Signed) J. H. LE JOHNSTONE, 


FURTHER MEMORANDUM BY MR. TREVITHICK, 


The utility of stock depends upon the simplicity of its design 
suiting the capacity of those who have to use it, its hauling and 
speed capacity, and the quality of its material and workmanship. 

The first of these conditions—simplicity of design—has been 
carefully studied and successfully carried out in this department 
hitherto. But recently we were obliged, owing to urgent traffic 
demands, to accept the manufacturers’ designs for forty locomo- 
tives, 

The third—quality of material and workmanship—is answerable 
to a considerable extent for temporary engine breakdowns and 
subsequent traffic derangements, and for over-engaging the work- 


sho Be . . . 
The standard quality of material and workmanship is so much a 
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matter of opinion and custom that, under the most favourable 
conditions, it becomes a delicate one when working to contract 
price ; but when firms of different nationality tender, and com- 
petition is acute, and when the lowest offer is invariably accepted, 
the only hope left is in the inspection. Under such conditions 
success is hardly to be expected, unless only firms of the very 
highest reputation are invited to tender. As directly touching on 
this all-important question, we have had some interesting experi- 
ences in the comparative utility of the English, American, and 
Belgian make of material. 

The English make of rolling stock and machine tools has been 
largely and successfully used in Egypt since the commencement of 
its railways, and the working staff is thoroughly conversant with 
it. The English stock that been introduced since 1885 consists 
of thirty-three locomotives, forty-eight sets of boilers, cylinders, 
and gear work, used in re-modelling an equal number of loco- 
motives of the original stock. 

Besides this ten passenger engines, slightly exceeding in weight 
and power our standard type, have recently arrived. 

The equipment of American make that has been received is 
forty-two locomotives ; twenty are of the freight type of similar 
weight and power to the engine we are in the habit of using on 
these railways ; they have been manned by drivers and firemen of 
Ezyptian nationality only, and, inasmuch as they have already run 
an average of nearly 112,630 kiloms. without having ente: the 
workshops for general repairs, they have earned for themselves a 
satisfactory reputation as regards quality of material. 

The workmanship of these locomotives, with the exception of 
the working parts, 1s rough and far short of the finish that is con- 
sidered desirable by European engineers, and it would be a satis- 
faction if a mutual standard of finish could be fixed in order that 
firms might compete on the same basis. The expense incurred in 
neatly finishing portions, other than working portions, is very con- 
siderable, and goes far to account for the difference of cost between 
the American and English make of locomotive, while it is difficult 
to gauge to what extent a high standard of finish is fruitful of 
good through the greater interest and care the working staff is 
likely to take in attending to a well-appointed machine. 

The make of American and English locomotives differs so widely 
that it does not follow that two engines, one American and one 
English of similar weight and power, and equally good in design 
and quality of material, should give the same good result in a 
strange land where for many years the working staff has been 
accustomed to the use of the latter type. 

In introducing a new type intricate details have to be simplified 
to suit the capacity of the mechanic and the latter trained to the 
new conditions, and thus it was that time and attention had to be 
bestowed on these twenty engines before they settled down satis- 
factorily to their work. These two conditions in a country like 
this where a mechanic adapts himself slowly and unwillingly to 
changes, and where coal is expensive averaging £ E. 1-667 per ton 
for the last year— 1900—must ever be important factors when com- 
ga the utility of the American and English locomotive for use 
ia Egypt. 

The stock that has been supplied to this Administration by 
Belgium since 1886 consists of 202 locomotives, 36 sets of boilers, 
cylinders, and gear work used in re-modelling an equal number of 
locomotives of the original stock. 

The 202 locomotives of Belgian make, although—with the excep- 
tion of 24—constructed to the same drawings and specification and 
exactly similar so far as the eye can judge to 28 others of English 
make, have given very different results. The difference has been 
most marked in the case of the boiler tubes, a lange percentage of the 
temporary disablements of engines which have been reported 
lately having been due to burst boiler tubes. 

Boiler tubes which are made to the same drawings and specifica- 
tion and worked under similar conditions should, if made of equally 
good quality of material, give equally good results, but instead of 
this we find that the average life of the boiler tubes of the six 
express engines constructed by Kitson in 1889 was nine years and 
eight months, during which time they ran an average of 
403,529 kiloms., as against an average of but five years and five 
months, and 235,500 kiloms. in the case of four similar engines 
constructed by the Franco-Belge Company in 1893. These ten 
engines—identical so far as the eye can judge—have all been 
stationed at the same depét and engaged on the same class of 
traffic ; they have been washed and otherwise attended to by the 
same men, and have used the same class of coal and water, and as 
the position of boiler tubes places them beyond climatic and other 
external conditions, one is at a loss to attribute the difference in 
result to any other cause but that of a difference in the quality of 
material. 

Again, the life of the boiler tubes of the twelve passenger engines 
that were constructed by Neilson in 1899 was ten years and two 
months, during which time they ran an average of 442,411 kiloms., 
whilst fifty-two engines of identically the same class, but of 
Belgian make—Franco-Belge Company—gave an average of only 
seven years and eight months and 393,795 kiloms. These sixty- 
four passenger engines have all been stationed at the same depdt 
—Boulac, Cairo—and engaged in similar traffic, and they, like 
the ten express engines, have been washed out and otherwise 
attended to by the same men. 

In summing up the comparison of the boiler tubes of these 
seventy-four passenger engines, which are apparently identical, 
we tind that the life of the tubes of the eighteen engines of the 
English make have averaged nine years and eleven months, and 
425,348 kiloms , as against six years and six months and 295,642 
kiloms. in the case of the fifty-eight engines of Belgian—Franco- 
Belge Company—make. 

The average Franco-Belge Company price for these seventy-four 
engines was £2206 as against £225] in the case of Neilson, one of 
the foremost of locomotive manufacturers, and considering that 
during the last three years the Administration has purchased 
33,075 boiler tubes, costing £24,777, and has also had to defray 
the cost of labour in retubing, it will be readily understood how 
shortsighted has been the policy of accepting the lowest offer. Of 
the 132 new goods engines that have been constructed to our 
standard drawings and conditions, the forty-eight which were 
supplied in 1892 and 1893 by the Franco-Belge Company are the 
only ones which have as yet had their boilers retubed, and thus 
we are unable to speak comparatively on their merits. The tubes 
of these forty-eight engines gave an average life of six years and 
five months and 248,448 kiloms. 


(Signed) F. H. TrReviTHICK. 








LAUNCHES AND TRIAL TRIPS. 


ATTIKI, steel single-deck steamer ; built by, R. Craggs and Sons, 
papery ; to the order of, Mr. D. G. Moraitis, of Andros ; 
to carry, 5100 tons deadweight ; engines, triple-expansion, 24in., 
38in., 64in., by 42in., pressure 160 Ib. 

LorD KITCHENER, screw ‘o steamer; built by, Sir Raylton 
Dixon and Co., Limited ; to the order of, London owners ; dimen- 
sions, 335ft., 47ft., by 26ft. 10in.; to carry, 5500 tons deadweight ; 
engines, triple-expansion, 24in., 39in., 65in., by 42in., pressure 
180 lb.; constructed by, Richardsons, Westgarth andCo., Limited. 

SVEALAND, side tank steamer; built by, Wm. Gray and Cv., 
Limited, West Hartlepool; to the order of, Axel Brostrom and 
Sons, Gothenburg ; dimensions, 336ft., 47ft., by 24ft. 10in.; engines, 
triple-expansion, 24in., 38in., and 64in., by 42in., pressure 160 Ib.; 
constructed by, Central Marine Engine Works; average speed, 
104 knots; trial trip, April 2nd. 

AKABO, mail and passenger steamer ; built by, Sir Raylton Dixon 
and Co., Limited ; to the order of, Messrs Elder, Dempster and 
Co.; dimensions, 364ft., 44ft., by 26ft. deep ; to carry, 90 first-class 

and 60 second-class passengers; engines, triple-expansion, 27in., 


43in., 72in., by 48in., pressure 1801b.; constructed by, Richard- 
sons, Westgarth and Co., Limited ; trial trip, April 3rd. 

HARBART, spar-deck steamship; built by, Craig, Taylor and 
Co., Stockton-on-Tees ; to the order of, Harland and Bartlett, 
London ; dimensions, 341ft. 6in., 45ft., by 28ft. 6in.; to carry, 
about 5500 tons deadweight; engines, triple-expansion, 24in., 
38-64in., by 42in., pressure 180 lb.; constructed by, Richardsons, 
Westgarth and Co., Limited ; a speed of 11} knots was attained 
on a run of three hours ; trial trip, April 7th. 

Novo, two-deck type of steamer; built by, R. Stephenson and 
Co., Limited, Hebburn ; to the order of, Thos, Wilson, Sons and 
Co., Limited, Hull; dimensions, 280ft., 37ft., by 20ft.; engines, 
triple-expansion, pressure 200 1b.; constructed by, Richardsons, 
Westgarth and Co., Limited ; launch, April 8th. 

Hypra, steel screw steamer ; built by, Ropner and Son, Stock- 
ton-on-Tees ; to the order of, Mr. A. Gladstone, West Hartlepool ; 
dimensions, 363ft., 49ft., by 29ft. 9in.; engines, triple-expansion, 
26in., 42}in., 694in., by 45in., pressure 180 lb.; constructed by, 
Blair and Co., Stockton-on-Tees ; launch, April 8th. 

MANCHESTER INVENTOR, spar-deck steamer; built by, North- 
umberland Shipbuilding Company, Limited ; to the order of, The 
Manchester Liners, Limited; dimensions, 373ft., 48ft., by 30ft. 
10in.; to carry, cargo, cattle, or troops ; engines, triple-expansion, 
25in., 4lin., and 69in., by 48in., pressure 180 Ib.; constructed by, 
Richardsons, Westgarth and Co., Limited ; the vessel will carry 
fully 7000 tons deadweight ; launch, April Sth. 

Ranza, steel screw steamer; built by, Wm. Gray and Co., 
Limited, West Hartlepool ; to the order of, W. Christie and Co., 
London and Ardrossan ; dimensions, 312ft., 43ft., by 22ft. 3in.; 
engines, triple-expansion, 22in., 35in., 59in. by 39in., pressure 
180 lb.; constructed by, Central Marine Engine Works of builder ; 
average speed of 104 knots attained ; trial trip, April 8th. 

CoRINTHIC ; twin-screw passenger steamer ; built by, Harland 
and Wolff, Belfast; to the order of, Ismay, Imrie and Co.; 
dimensions, 500ft., 63ft., by 41ft. deep; to carry, 12,500 tons ; 
launch, April 10th. 

TAMAR ; spar deck steamer ; built by, - Taylor and Co., 
Thornaby-on-Tees ; to the order of, the Royal Mail Steam Packet 
Company, Limited; dimensions, 342ft., 46ft., by 27ft. 6in.; 
engines, triple expansion, 25in., 42in., 68in. by 45in., pressure 
1801b.; launch, April 10th. 

RHODANTHE ; steel screw steamer ; built by, Wm. Gray and Co., 
Limited ; to the order of, the London Marine Steamship Company, 
Limited, London; dimensions, 336ft., 47ft., by 24ft. 10in.; 
engines, triple-expansion, 24in., 38in., and 64in. by 42in., pressure 
180 1b.; constructed by, Central Marine Engine Works of builders ; 
trial trip, April 12th. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 26th. 

THE steel situation is in a more unsettled condition than a week 
ago. The unexpected is happening. Orders for very large quan- 
tities of Bessemer pig, billets, structural material and plates are 
bidding against each other, and premiums are increasing. 
Virginia consumers are scouting around everywhere for material. 
A 3000-ton lot arrived at Philadelphia this week from abroad. 
Cablegrams went yesterday for more, also for billets. Alabama 
irons are practically out of the market. Western Pennsylvania 
furnace managers have gone out of the market. A numberof large 
and small buyers are now awaiting an gy eng to order, 
Foundries generally are well taken care of, but there are enough 
buyers, big and little, who want iron, to cause no small amount of 
anxiety. 

In some instances premiums were paid for early deliveries. The 
general tendency in prices is toward a higher level. It is believed 
that these advances will not prove to be great enough to settle 
trade. The under current is still strongly in the direction of anti- 
cipating needs for the summer and autumn months. The demand 
is not at all of a —— character. The main cause of the 
extraordinary condition is the enormous requirements of railroads. 
All manner of railroad equipment, from locomotives down to 
spikes, is being contracted for as fast as makers and manufac- 
turers are willing to accept orders. Some manufacturers say there 
are symptoms of a weakening in demand, but if so it is of too 
diminutive proportions to attract attention. The present produc- 
tion of pig iron is upward of 330,000 tons per week, and within 
four months this capacity will be considerably increased by the 
addition of new furnaces. The weakest point in the entire situa- 
tion is the covering of prospective requirements so long in the 
future, coupled with the great increase in capacity in all directions 
that is now going on. This must come to an end some time and 
somewhere. It is almost impossible to conceive of the expansion 
of demand to absorb the entire production of contemplated 
capacity. New steel mills are being projected, it would seem, 
almost every week. Those who are high in authority in this city 
have been consulted by your correspondent on this point, 
and while they do not talk very freely they evidently manifest an 
apprehension that there is some danger from this quarter. Two 
or three high authorities have said that they look for an enlarging 
export trade in steel products, and that this source of demand will 
become a necessity. The net earnings of the United States rail- 
roads for the month of January, according to fi just published, 
show an increase of over 8 percent. Steel billets have advanced 
again, Bessemer pig and Bessemer billets are hardly quotable, so 
scarce are they. Puddle bars have gone up to 32.00 dols, at 
Pittsburg ; supplies of coke iron are much larger now than a month 
ago. Regarding pig tin, large arrivals have depressed prices lc. a 
pound. Concerning Texas oil, estimates are being made far ahead 
of steamers to ply between Sabine Pass and New Orleans. Steam- 
ships will have pumping machinery for loading and unloading. 
Owners of Pacific Ocean steamships are preparing to use Texas oil 
and California oil. Railroad traffic is more abundant than a month 
ago, owing to the coming of spring ; manufacturing output is some- 
what larger, owing to more liberal supplies of fuel and of cars for 
carrying freight. All conditions are decidedly better, and an 
enormous demand is facing manufacturers and jobbers in all 


directions. 
New York, April 3rd, 

The New York Metal Exchange has adopted a new form of 
copper contract with the object of centralising the copper trade of 
the world at this city. Just at present speculative interest in 
copper is lacking, and the consuming demand is unimportant, 
though some concessions from present asking prices are asked. 
Holders are not inclined to accept less than 12} cents for either 
lake or electrolithic. The arrival of 950 tons of tin within a week 
has caused a somewhat easier feeling in this market. Prices at 
latest quotation 26 cents. The market is otherwise dull. The 
arrivals of tin at Atlantic ports for the month of March aggregated 
2650 tons, while there are afloat 3330 tons. A most conservative 
view of the iron and steel markets in the United States may be 
given in these words, 
Two years ago at about this season there was a sudden cessation 
of busi and collapse of prices. It is not surprising, therefore, 
that cautious observers on both sides of the market should have 
akong about continuance of the great demand, Nor is it 
strange that makers should dread to see rapid price advances grow 
out of eagerness to get material. It must be said, however, that 
up to this time those who have looked for overstocking, slacking of 
inquiry, re-selling of contracts, or other indications of an artificial 
market, have failed to find them. New business continues to come 
out in surprising volume. Architects and engineers see no 
evidence of postponing new work because of increase of cost of 
construction. As an electrical engineer puts it, ‘‘If my clients 








undertake to wait until the big shops get slack of work and could 


es, 


make low figures, they might have to wait years.” Furnaces and 
mills deal with the industries as best they can. Pig iron is ney 
taken up to the end of the year, and negotiations are commengj ul 
for the first half of 1903. As soon as crop prospects are reasonab} 
assured, it is believed that 1903 business will be placed in large 
quantity. Prices of material are slowly advancing, but two 
influences tend to put a cheek on the upward movement, One jg 
the general sentiment of makers in favour of steady prices, 'The 
wisdom of the United States Steel Corporation is conceded on all 
hands. The other influence is importations. German and English 
markets continue low: it is therefore possible to bring in all kinds 
of material at but slight advance on domestic figures, Engage. 
ments are being made almost daily for pig iron, spiegel, steel jn 
various forms, and old material. It is believed that buyers repre. 
senting several large consuming interests are quietly placing orders 
in Europe for tonnage of large magnitude. 

The general situation in steel rails, plates, structural materia] 
merchant steel, is about the same as heretofore reported, new 
requirements constantly being presented from all quarters. Prices 
remain high for all kinds of finished material, and in view of thy 
determination of the controlling interests to prevent any panicky 
advance there is an easier feeling among buyers. The railroad 
companies are all anxious for additional equipment, and in view of 
the obvious inability of equipment manufacturers to meet require. 
ments, new plants are projected and wil! probably be started 
within thirty days, although it will take upwards of a year to 
equip them as they are to be equipped. Premiums are being paid 
upon a good deal of material, crude and finished now being sold, 
Prosperous agricultural conditions last year, and the encouraging 
conditions this year, are stimulating an enormous demand for stee| 
for consumption in the manufacture of all agricultural equipment, 
Mining equipment is also in extraordinary demand, and most of 
the large engineering plants turning out mining machinery are 
oversold for the next four or six months. Alaskan requirements 
will be extraordinary, because of the opening up of so many mines, 
both along the coast and at far interior points. Considerable rail. 
road building will be done, and telegraph lines will be erected to 
bring remote localities into communication with coast points, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE peace negotiations formed the chief topic of discussion on 
‘Change this afternoon in Birmingham. Some of the leadi 
members of the Galvanised Iron Trade Association are unders 
to have received inquiries of an urgent character as to their 
position with regard to manufacturing facilities and as to stocks 
from merchants doing a South African trade, and considerable 
orders are expected to result for early execution should the peace 
negotiations turn out satisfactorily. There was, in fact, in all 
departments where a South African trade is usually done, a per- 
ceptible stir among both buyers and sellers. There can be no doubt 
that as soon as peace is formally concluded South African trade 
will begin to look up, and in this connection engineers who build 
mining machinery and plant are anticipating an early revival of 
demand, and are making no secret of their expectations. 

The latest official figures available show that so far this year 
British exports of mining machinery to South Africa have 
already—to the end of March—reached nearly £53,000 in value, 
and although this is itself more than double the corresponding 
figure of a year ago, yet further progress is anticipated when 
the war is really over. Midland engineers have had a large 
share in supplying this machinery ; and they have also contributed 
a large proportion of the following total values of various other 
kinds of exports which have gone to South Africa since the present 
year opened ;: — Agricultural machinery, £12,000 — nearly three 
times better than a year ago; miscellaneous machinery, £101,778 
—nearly twice as much as a year ago; locomotive engines, 
£42,000—£6000 better than last year; agricultural engines, £4000 
—twice as good as last year; and other descriptions of engines, 
£43,000—an improvement of £10,000. In fact, in og of the war, 
the leading Midland engineering trades have lately been doing a 
fairly good business with South Africa, considering the disturbed 
position out there, but there can beno doubt that trade will be further 
improved when hostilities come to an end. Similar opinions find 
expression also in local branches of the iron and steel trade. I 
have, I believe, already pointed out that the South African 
shipments of galvanised sheets, which have reached 16,000 
tons and £94,000 value so far this year, were four times 
as heavy as a year ago, and I gather from an_ inter- 
view with one of the principal Midland makers since last 
letter that very satisfactory indications of still further irmprove- 
ment are manifesting themselves. £11 15s. is about the current 
quotation for 24 gauge, with a decided tendency towards addi- 
tional hardening. It may be added—as the South African position 
is now the question of the hour—that during the quarter just 
closed the trade with that country in bar, angle, bolt, and rod tron 
reached £25,000 ; iron and steel wire, £37,000; and ‘‘ manufac- 
tures of steel or of steel and iron combined "—a wonderfully elastic 
term, truly—£94,000. In all these cases there was substantial 
po, Song aye upon a year ago. In fact, the only falling off seems 
to be in railroad iron, where the quarter's total of £47,883 com- 
pares with £123,552. Additional railway construction will, how- 
ever, probably be the outcome of extended British influence. 

ers given verbally at the quarterly meetings have during 
the week been confirmed by letter, and a fair amount of new busi- 
ness has been placed. This is particularly the case in regard to 
steel. Billets were quoted this afternoon £4 17s, 6d. to £8, or 


several shillings’ improvement over a few months ago. About six 
months ago German and American steel billets were being delivered 
into Staffordshire at £4 7s. 6d. to £4 10s., but this competition has 
considerably lessened since then. Alfred Hickman, Limited, of 
the Staffordshire Steel and Ingot Ironworks, Bilston, quoted angles 
to-day £6; bars, £6 5s span 9 squares, £6 10s, to £7 ; and tees, 
£6 10s. 
The Gas Stri 


Association have re-declared their basis ye at 
£6 15s. Marked bars were to-day quoted £8 10s., which figure 
they have maintained now for about eighteen months ; but makers 
are loud in their complaints pf the high cost of production, owing 
to the upward movement in“pig iron and other raw materials. In 
fact, some of the oldest ‘‘list ” houses state they have never known 
a time when the relations between raw material and the finished 
product were more abnormal than at present. 

A good deal of business is being done just now in the sheet trade, 
black sheets being quoted £8 to £8 5s. for doubles. Ordinary 





Staffordshire steel sheets are quoted £10 at works for singles, and 
superior quality £10 10s, to £11, with 10s. additional for doubles. 
Best Welsh steel sheets are quoted £11, delivered Stafford- 
shire stations, for small sizes. Tinned sheets are in good demand, 
and are quoted firmly at £26 to £28 per ton for singles, with the 
usual extras. 

Large American inquiries are reported for pig iron. Offers of 
50,000 tons in one line have been made in this district to be put 
on truck within three months; but most of the blast furnace 
owners are so busy that they are not able to accept this fresh 
work, and the inquiries are believed to have gone to the North of 
England Under these circumstances, local prices are rising. 
They have gained about 3s. since the year opened, and are still 
going up. Staffordshire cinder pig is quoted 48s. to 52s.; part- 
mine forge, 50s. to 55s.; and foundry, 55s. to 60s. Best all-mine 
is 77s. 6d. to 80s. Northampton forge is in good demand at 52s. 
to 54s. Alfred Hickman, Limited, of the Spring Vale Blast 
Furnaces, quote as follows :—S.H. hydrate, No. 1, 67s. 6d.; No. 2, 
66s, 6d.; No. 3, 65s, 6d.; and forge, 64s. The same company ask 
58s. for No. 1 B.F.M., all-mine; No. 2, 57s.; No. 3, .; and 
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down more than 6d. per ton. A reduction of 1s. per ton on last | of the latest pattern. At the Cyclops Works Sir Alexander 
NOTES FROM LANCASHIRE. year’s contract prices would represent about 8s. at the pit, and in } Wilson, chairman of the company, conducted Lord Selborne 
(From our own ) most quarters it is considered very doubtful whether coalowners | over the various departments. The party were shown the process 
Correspondents, would be prepared to entertain contracts on this basis, which, it is | of crucible steel melting, the rolling of a 9in. armour plate, and 


Manchester.—The steadily improving situation in the iron and 
steel trades of this district is being maintained, and during the 
ast week has been further stimulated by the more favourable 
South African outlook. For pig iron, prices have shown a decided 
upward tendency, and all round the position is stronger. 
Although there is still no really large buying, less hesitation is 
shown about covering requirements, the general conviction being 
that the lowest point has been seen in prices, for the present at 
jeast. That there will be any further considerable advance is not 
regarded as probable, as actual trade conditions are not such as to 
warrant high prices, but indications point to a stronger and more 
healthy tone area 

The Manchester ’Change meeting on Tuesday brought together 
a full average attendance of iron and steel trade representatives, 
and there was a fairly active inquiry reported generally on the 
market. The actual buying was, perhaps, not of any great 
weight, but there was less hanging back from placing out orders. 
In pig iron a strong hardening tendency all through was notice- 
able, most brands heing advanced quite 6d. per ton on the rates 
ruling last week. This no doubt tended to brisker inquiry, and 
brought forward rather more business. Lancashire makers were 
still quoting 57s. 6d., less 24, for No, 3 foundry delivered Man- 
chester. Both Lincolnshire and Derbyshire makers, however, had 
stiffened up their prices, No, 3 foundry Lincolnshire is not now 

yoted under 52s. to 52s, 6d. net; and Derbyshire averages 
56s, 3d. to 56s. 9d. net, delivered here. Forge qualities have also 
hardened to a similar extent. Delivered Warrington, Lancashire 
makers are now asking about 53s., less 24, and Lincolnshire 
hls, 8d. to 52s. 2d. net. In Middlesbrough iron there is a very 
strong hardening. Delivered by rail Manchester, open brands are 
scarcely to be bought under 56s. 10d., with makers quoting for 
special brands 57s. 4d. net, by rail Manchester. Scotch iron also 
follows to some extent the general upward move. Prices, how- 
ever, vary a good deal ; delivered Manchester docks, Glengarnock 
is now quoted 61s. 6d., with Eglinton 57s. 6d. to 58s. net, but 
lower sellers might still be found. 

Finished iron makers remain generally ina fairly strong position, 
and a point would seem to have been reached that for the present 
prices are not er to be any lower. Bar makers are mostly 
pretty fully engaged, but it is exceptional where they have any 
considerable weight ahead. Delivered Manchester district, £6 10s. 
remains the minimum for Lancashire and £6 10s. to £6 15s. North 
Staffordshire bars. Sheets are steady at about £8 2s. 6d. to £8 5s. 
Hoop makers are in a better position than for some time past. 
German competition is relaxing, and enabling continental orders 
to be secured which last year were unobtainable, whilst one or two 
makers are fairly busy with American orders for cotton ties. For 
the home trade prices are firm on the basis of £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths, delivered here, and 2s. 6d. less for 
shipment. 

In some sections of the steel trade a tolerably large weight of 
business is still reported as giving out, chiefly for structural 
requirements. No. 3 foundry hematites are steady at about 68s. 
to 69s, net, delivered Manchester. J.ocal makers of billets, who 
have now little or no foreign competition to meet, are booking 
freely at their full rates of £4 17s. 6d. Warrington, and £4 18s, 9d. 
Manchester, net. Steel bars are steady at £6 10s. to £6 12s. 6d. 
Incommon plates prices are stiffening slightly, but it is excep- 
tional where more than £6 2s. 6d. is being got. The associated 
boiler-plate makers remain very firm at £7 10s., less 24, delivered 
here, and report they are booking as much as they want at this 


Although far from approaching actual depression, the position 
generally in the engineering trades is by no means altogether 
satisfactory. Activity is only being fully maintained in those 
branches more or less directly connected with electrical engineer- 
ing. A fair amount of work is being given out amongst electric 
crane builders, as the result of numerous reorganisations and 
extensions of works just now in progress; and in structural 
engineering a tolerable weight of orders is being booked. In 
practically all other sections the tendency continues in the direction 
of a decreasing weight of business, and lower prices to secure 
new orders, Locomotive and railway carriage builders and boiler- 
makers are still mostly well off for work for some time ahead, but 
new orders are not coming forward just now in any great weight. 
Some of the special toolmakers are being kept fully going, but in 
the ordinary run of machine tools new work is not at all plentiful, 
and many establishments are getting decidedly slack. There is 
still no material improvement to notice as regards the textile 
machine making trades, which for the most part remain in a very 
depressed condition. 

2 returns as to employment issued by the leading trade unions 
vary somewhat, but on the whole the tendency is towards an in- 
creasing number of out-of-work members. In the Amalgamated 
Society of Engineers the unemployed list has risen to about 33 per 
cent. of the total membership, with about the same proportion 
on benefit locally, whilst the Machine Workers’ Association has 
now about 4? per cent. on donation throughout the society, and 
44 per cent. locally. The Steam Engine Makers’ Society, on the 
other hand, reports a tendency towards a slight decrease, with 
about 2 per cent. of the total mentbership on benefit, and only 
about 1 per cent. in receipt of donation in the Manchester district. 

The organising delegate of the Amalgamated Society of Engineers 
for this immediate district reports that various matters affecting 
the interests of the members, including the introduction of the 
premium or bonus system, the payment for overtime on night-shift 
work, the one-break system, ps | the supplanting of members by 
unskilled workmen on machine tools, are under discussion, but as 
these are ‘mn an unfinished state,” he considers that it would be 
unwise at this juncture to comnient on them. Trade, he adds, 
remains in much the same state as for some months past. 

A steady business continues to be reported generally throughout 
the coal trade of this district, but there is an increasing pressure 
of competition from outside quarters, which is gradually tending to 
weaken the position. Lancashire colliers do not give way in their 
quoted rates, but they have to meet buyers with some concessions 
where their regular trade is being endangered by cheaper supplies 
offering from other districts. So far, the cutting in prices, owing 
to outside competition, has gone on only to a comparatively small 
extent, but buyers are becoming unsettled, and there is a growing 
disposition _to hang back as long as possible from placing 
out orders, in the expectation that prices before long will have to 
come lower. At present there is no talk of any general official 
reduction with the close of the month, and if there is any such 
lowering of prices it will be simply because the hands of Lancashire 
colliery owners are being forced by competition from other districts. 
Supplies of all classes of fuel are becoming more plentiful, but prac- 
tically no stocks of any moment are held at Lancashire collieries, 
and it is very exceptional where coalowners are at all troubled with 
surplus output of any quantity. 

b or house-fire — there is still a fairly good demand, and 
ere and there collieries are short of supplies in some of the better 
€scriptions of round coal. For the most part, however, the out- 

put is ample to meet requirements, and although —s is as 

a going into stock, many collieries are finding it rather difficult 

keep pits on full time. Prices remain without quotable change, 
and generally are firm at the rates last given. 

In the lower classes of round coal business is only moderate, 
and supplies are in excess of requirements. The extent to which 
Large may have to come below those ruling last year in connection 
with the locomotive and gas coal contracts that will shortly come 
Upon the market for settlement, continues to be discussed, but so 
— there is nothing to indicate any material change from what I 

ve reported recently. With regard to gas coals, 6d. to 1s. would 

Pen to be very likely revluctions. As to locomotive fuel, it would 

Seom questionable whether collieries will be in a position to come 





asserted, would mean an actual loss on the cost of output. For 
ordinary steam and forge coals the demand is much the same as 
reported recently, with prices averaging about 8s. 6d, to 9s. per 
ton at the pit. 

Engine fuel, in the medium and lower qualities, is becoming 
more plentiful on the market, with a good deal of cutting in prices 
in some of the outside markets, whilst Lancashire collieries report 
that even their regular trade is being cut for at very considerably 
below the prices they are prepared to accept. The best qualities 
of slack still meet with a ready sale, and for these prices are well 
maintained on the basis of 6s. 6d. to 7s. at the pit. For inferior 
sorts of slack the market is very irregular, but 4s. 6d. to 5s. may 
still be given as representing the minimum quotations for Lanca- 
shire slack, with common slack from other districts to be bought 
at 2s. 6d. to 3s. 6d. at the pit. 

In the shipping trade business continues slow, with lower prices 
ruling, ordinary steam coal delivered Mersey ports only in excep- 
tional cases averaging more than 10s. per ton. 

For coke a steady demand comes forward generally, and prices 
are well maintained at about 22s. to 24s. best Lancashire foundry, 
and 13s. 6d. to 14s. best washed furnace cokes ; 13s, 6d. Yorkshire 
washed, and 11s. 6d. to 12s, common furnace cokes, at the ovens. 

Barrow.—The hematite market remains steady, and a fairly brisk 
business is being done in mixed Bessemer numbers, orders for 
which have been largely placed for forward delivery. Another 
furnace has been blown in this week at Whitehaven, and now there 
are 37 furnaces in blast, compared with 34 in the corresponding 
week of last year. Makers still quote the old figure of 60s. per ton 
net f.o.b. for mixed Bessemer numbers, and warrant iron is at 
60s. 14d. net cash sellers, 60s. buyers. Stocks of warrant iron have 
been further depleted during the week by 578 tons, and they now 
represent 17,447 tons, or an increase since the beginning of the 
year of 2501 tons. There are prospects of a very good season’s 
trade in hematite pig iron. 

Iron ore is steady at 12s. per ton net at mines for good average 
sorts, and there is a good business doing in foreign ores, which are 
quoted at 15s. per ton net at West Coast ports. 

Steel makers remain very busily employed, and they report a 
brisk inquiry for plates and rails, while orders are very fully held, 
and there is every prospect of a large increase in business on home, 
colonial, and foreign account. Germany is still competing very 
much with British makers in all departments of the steel trade, 
but America is too busy at home to trouble much with British 
markets at present. In other branches of the steel trade there is 
all-round activity, but prices are low. 

Shipbuilders are busy, There does not seem to be any truth in 
the rumour that the Chilian Government have withdrawn their 
order for warships placed with the Barrow and Elswick firms, as 
the work of construction is proceeding, and it is unlikely any efforts 
on the part of the Argentine Republic will result in the withdrawal 
of these orders. Other branches of the shipbuilding trades are 
very busy. 

During the past week the shipping trade has been busy. The 
shipments of iron represent 12,815 tons and steel 13,206 tons, as 
compared with 9163 tons of iron and 9996 tons of steel, an increase 
in iron of 3652 tons and in steel an increase of 8210 tons. The 
shipments this year stand at 119,970 tons of iron and 145,625 tons 
of steel, as compared with 104,658 tons of iron and 133,046 tons of 
steel, an increase in iron of 15,312 tons and in steel an increase on 
the current year of 12,579 tons. 

Coal and coke are quieter, and although a fuller demand is 
reported for coke, prices are weak. The supply is full. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TRADE in the South Yorkshire colliery districts has now returned 
to its usual condition. The majority of the pits are working full 
time, and a very heavy output is repo: in nearly all districts, 
With the exception of one class of fuel—that for manufacturing 
purposes—all that is brought to bank finds ready market at, on the 
whole, satisfactory prices. Attempts to reduce values on house- 
hold coal have up to this time entirely failed, the stoppage during 
the holidays having enabled coalowners to adopt a firm attitude 
against any lowering of prices. Here and there, in secondary 
qualities, there is talk of easier terms, but even in this quality there 
has been no weakening of any account. Consignments for London 
and the Eastern Counties have been large, and the local demand is 
fully maintained. Best Silkstones are still freely sold at 14s. to 
14s. 6d. per ton ; Barnsley softs at from 12s. to 12s. 6d.; secondary 
qualities are quoted at 11s. to 11s. 3d. per ton in owners’ wagons at 
the pits. 

In steam coal the inquiry is brisk. The difficulty at present is 
on export account, the principal markets in the Baltic a still 
closed. This makes the chief export trade nearly a fortnight later 
than usual, and causes a good dealof congestionatthe pitsand on the 
lines. The contract price of 8s. 9d. to 9s. per ton may be taken as 
general, but for smaller weights there is no difficulty in obtaining 
from 3d. to 6d. per ton more. Heavy deliveries are at present 
being made to the railway companies under their contracts. In 
manufacturing fuel the unsatisfactory condition of affairs pre- 
viously reported still continues. The outputis far in excess of the 
demand, with the inevitable result of a fall in prices. Slack and 
smudge are about 4s, 3d. to 4s. 6d. per ton at the pits, but inferior 
sorts can be had on much easier terms. Better reports come from 
the coke ovens. North Lincolnshire and Derbyshire are now 
receiving heavy tonnages owing to additional furnaces having been 
recently put in blast. Furnace coke of good quality fetches from 
lls. 3d. to 11s. 9d. per ton, the latest contracts being at 11s. 6d. 
per ton in owners’ wagons at the ovens. 

In the iron trade there is, if anything, rather more doing, but 
there is no change in quotations from what ruled before the 
holidays. Swedish irons are very firm, the diminished output pre- 
venting anything like easier rates for buyers. In the common 
brands there has been a little weakening, but it was only temporary, 
and quotations are firmer now than they have been for some 
months. Bar iron is not quite so brisk, and the orders for general 
steel contrast unfavourably with what ought to be the rule at this 
time of the year. At the Parkgate Iron and Steel Company’s 
Works, the other day, was rolled one of the largest plates ever pro- 
duced there. It measured 30ft. long by 10ft. 6in. wide by jin. 
thick. The plate is for a ‘arge marine boiler for a Scotch firm, 

Boilermakers have been doing very well of late in work for 
nearly all markets. Generally, the iron and steel industries are 
much in need of stimulus. Considerable inquiries for railway 
material were made about a month ago, but so far little business 
has resulted from them. The home railways still continue to order 
from hand to mouth, the chief work coming at present from India 
and from South Africa. 

The First Lord of the Admiralty, the Earl of Selborne, visited 
the three armour-making firms of Sheffield on the 14th inst. 
Lord Selborne was the principal guest of the Sheffield and District 
Press Club on the previous Saturday, and stayed over Monday for 
the purpose of inspecting the East End works, Early in the morn- 
ing he visited Vickers, Sons and Maxim, River Don Works, and 
John Brown and Co., Atlas Steel and Ironworks, from which he 

roceeded to Charles Cammell and Co., Limited, Cyclops Steel and 

ronworks. At the River Don Works his Lordship witnessed the 
rolling of an armour plate, the casting of a 40-ton ingot, and the 
hardening of plates and gun forgings, afterwards inspecting the 
armour-plate and gun shops. In the course of i ting the 
armour-plate departments at the Atlas Works, Lord Selborne was 
shown a original iron plate first produced about 1867, the com- 
pound armour which succeeded iron, and, lastly, the all-steel plate 





went through the finishing shops. A visit was afterwards paid to 
the Grimesthorpe Works, where Lord Selborne witnessed the 
casting of a steel ingot, the operation of gun forging, the produc- 
tion of shot and shell, the moulding of steel castings, the rolling 
of steel tires, and other processes. Lord Selborne showed great 
interest in all he saw, and, before leaving, expressed to Sir 
Alexander Wilson the pleasure which his visit had given him. 

At the Press Club dinner, on the Saturday evening, Lord 
Selborne had many very plain hints given to him as to the lack 
of work in the armour and general military material departments. 
It was pointed out to him by several speakers, including the 
Lord Mayor of Sheffield, that enormous expenditure had been 

tailed in extending the works for the production of plates and 
important specialities connected with the fleet, and that these 
were now practically idle; while it was further stated that the 
manner of giving the work out, great pressure at one time, 
followed by protracted depression at another, was very much to 
be deplored. It was scarcely necessary at a social gathering to 
say all this ; but Lord Selborne, on Monday, had abundant proofs 
in the long range of unemployed machinery—machinery of the 
most valuable character—that the speakers did not exaggerate 
the condition of affairs at the East End. The orders cannot be 
much longer delayed now, as the ships have been given out, and 
there is every prospect of the staffs ine re-engaged, and once 
more exhibiting activity in the military material departments. 
The visit to the three armour-making establishments was quite 
sufficient, as the Lord Mayor said in his speech, to let Lord 
Selborne ‘‘see the nakedness of the land.” 

In the lighter staple trades of the city there is no change to 
ro see the chief feature in plate and cutlery at present being the 
Admiralty tenders for knives, spoons, forks, razors, &c. A little 
more is doing in specialities for the Coronation festivities. 

The Britannia metal smiths are out on strike. On their side 
the dispute is represented as one of wages; on the employers’ 
side as one of right to take apprentices. An advance of wages was 
offered by the employers on condition that they were permitted 
to have twenty-four apprentices. This request wasrefused. About 
250 men are affected. 





Three deaths have resulted from the accident at the Don 
ee al Attercliffe, Sheffield, noticed in our columns last 
week, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A STRONG upward movement has been in progress in the Cleve- 
land pig iron trade during the last few days, demand has become 
brisk, shipments are extraordinarily heavy, stocks are being rapidly 
reduced, and a substantial advance in prices has to be recorded ; in 
fact, almost everything is in favour of the sellers, and they are 
taking full advantage of the improvement. They are in no hurry 
to sell, because they believe they will lose nothing by waiting, but 
will, on the contrary, be considerable gainers. hus they are not 
prepared to commit themselves heavily ahead in the fall of a rising 
market. It is the buyers now whoare the more anxious to operate, 
and a general ‘‘burst’” of confidence has on | up, for traders are of 
opinion that there is a good foundation + the improvement that 
is taking place. It is due to the more satisfactory situation and 
prospects, and speculative operations have had very little to do 
with it so far, so that the advances in prices have gone on steadily. 
Speculators, however, seeing that there is a probability of making 
some money in the iron market, are coming in more freely than for 
a long time, and business promises to be more lively. 

That the improvement in pig iron is more genuine than 
speculative is indicated by the ‘tape shipments and the rapid 
decrease in the stock of Cleveland pig iron in the public stores. 
This month’s shipments of pig iron from the Cleveland district, up 
to 16th, reached no less than 67,487 tons, as compared with 
56,763 tons last month, and 57,735 tons in April, 1901. There is 
not much improvement in deliveries to the Continent, but the ship- 
ments to Scotland are quite unprecedented, as Cleveland iron, 
though it has become dearer, is still cheaper than Scotch. 

It has been said that the production of Cleveland pig iron is 
short of the requirements, pe that the stocks held by the makers 
are of very small extent. This is borne out by the extraordinary 
decreases in the stocks of Cleveland pig iron in the public stores 
which have been reported on several days this month. Thus, 
on the Ist inst. there was a decrease in Connal’s stores of 2889 
tons; on the 4th, one of 1060 tons; on 8th, 1036 tons; on 
9th, 1436 tons ; on 10th, 2412 tons; and on 16th, 2858 tons, the 
stock on the last-named date being 135,995 tons, and the decrease 
for the month 8776 tons. For a long period heretofore every 
month an increase of stock in the public stores has been reported. 
It is evident from the figures given above that the makers of Cleve- 
land pig iron have not themselves been able to satisfy the require- 
ments, and it has become necessary to draw heavily from the stock 
in the public stores. During the past fortnight more iron has been 
withdrawn from the public stores than was put in during the 
previous two months. It is not often that there is a scarcity of 
pig iron at this early period of the spring shipping season. 

Under such circumstances it was only to be expected that prices 
would move upwards, and there have been substantial advances 
this week. Thus, since Tuesday of last week Cleveland warrants 
have been raised 1s. 7d., making the total rise this month 2s., and 
the improvement since the commencement of the year, when the 
minimum was ruling, has been 5s. 7d. per ton. A higher price has 
been paid this week than has been known since the middle of 
January last year. This upward movement, as it is brought about 
in the ordinary course of trade and not by speculation, has led to 
a considerable amount of business this week, and producers who 
last week were accepting 47s. 3d. per ton for early f.o.b. deliveries 
of No. 3 Cleveland G.M.B. pig iron, have this week been getting 
48s, 6d., and they would not sell for forward delivery at this, as 
more is expected to be realised ; in fact, 50s. is looked for within 
the next few days. No. 1 is strong at 50s., No. 4 foundry at 
47s. 9d., grey forge at 47s. 3d., mottled at 47s., and white at 
46s. 6d., and producers have no difficulty in securing these prices. 

Some improvement is also to be reported in the hematite pig iron 
trade, though it is much less marked than is the case with respect 
to Cleveland ordinary pig iron. About the middle of this week, 
however, some good orders were booked by producers in this 
district, prowae# = from Sheffield, and the prices have stiffened. 
Mixed numbers have generally been sold at 56s 6d. per ton, but 
some sellers have raised their quotations to 57s., but even at that 
hematite is relatively considerably lower than ordinary Cleveland 
pig iron. With No, 3 Cleveland pig at 48s, 6d., mixed numbers 
hematite should be realising 58s. 6d. instead of 56s. 6d., a figure 
which cannot-cover the cost of production when producers of 
hematite have to pay 16s. per ton for their Rubio ore, delivered at 
wharf on this side. 

Out of 121 blast furnaces erected in the North-east of England, 
only 77 are in operation now, as against 97 two years ago. The 
Cargo Fleet Iron Company have blown out the last of their five 
furnaces within the last few days, and have ceased the production 
of pig iron until their furnaces are remodelled. The new electric 
hoist at the Normanby Ironworks, Middlesbrough, has been 
started this week, and is working very satisfactorily. It is the 
second that has been put up in the Cleveland district, both of them 
having been designed by Mr. Joseph Harrison, of Exchange-place, 
Middlesbrough. 

A rumour e very general in this district that the Chancellor 
of the Exchequer would put an import duty of 1s, per ton on iron 
ore, but that did not stre en the — of hematite pig iron, 
though it would have added 2s. per ton to the cost of production 
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and that at a time when the price of hematite was too low to 
admit of profits. This district last year imported one-third of the 
5,546,845 tons of iron ore received in Great Britain from abroad, 
and the producers of pig iron were gratified to find on Monday 
that this means of increasing the revenue was not included in the 
Budget proposals. If it had been, an immediate advance of the 
orice of hematite pig iron to the extent of the duty would have 
hecome necessary. 

The manufactured iron and steel industries are showing improve- 
ment, and a more hopeful feeling is gerierally reported by pro- 
ducers, who have booked orders more freely during the last few 
days than for some time past. Foreign competition is much less 
troublesome than it has been for months, and producers will not 
make any concessions from their quotations, for these, in fact, are 
tending upwards. Steel ship plates are at £5 15s.; iron ship 
plates, £6 2s. 6d.; steel boiler plates, £7 12s. 6d.; steel ship angles, 
£5 12s. 6d.; iron ship angles, £5 17s. 6d.; and common iron bars, 
£6; all less 24 per cent. discount. Heavy steel rails are at 
£5 10s. per ton; and an improving demand is reported. A good 
business is done in tramway rails. Within the last few days a 
steamer has arrived in the Tees from Woolwich with 530 tons of 
obsolete cannon, which have been purchased from the Admiralty 
by the Darlington Forge Company, Darlington, who will break 
them up and use them as scrap. The South Durham Steel and 
Iron Company, Stockton, have also bought 1000 tons of similar 
obsolete guns from the same source. 

The North-Eastern Railway Company is about to undertake ex- 
tensive dock improvements at the Hartlepools, which it is calcu- 
lated will take two and a-half years to execute. The division 
between the tidal harbour at Hartlepool and the Victoria Dock 
will be removed, and a large tidal basin constructed with a depth 
of 24ft. at low water, which will allow vessels to move about 
irrespective of the tide. On the north side of the new tidal harbour 
two additional hoists will be erected, each capable of lifting 40 
tons of coal. For the accommodation of the timber trade a new 
branch dock will be constructed at the southern end of the Central 
Dock, with quays on the south and west sides. The length of the 
south quay will be 1550ft., and the width 150ft. The west quay 
will be 250ft. long, and berths will be provided for at least five 
timber vessels, and the dock and quays will be able to deal with 
80,000 loads per annum. 

Messrs, Craig, Taylor, and Co., of Thornaby, are laying down at 
their shipyard a considerable quantity of new machinery, including 
new rolls and punching machinery. One of the new sets of rolls is 
of very large dimensions, the top roll weighing about 22 tons, and 
on this account was not allowed to go over the Victoria Bridge 
across the Tees, but had to be sent from Stockton to Thornaby by 
rail. 

The coal trade is showing improvement, though business in coke 
is anything but satisfactory, and prices of the latter have not 
followed up the advances in pig iron as they usually do, as there is 
considerable pressure to sell. With twenty fewer blast furnaces at 
work in the district than was the case less than a year and a-half 
ago, and with reduced shipments, the consumption has become a 
good deal less than it was, and prices are relatively lower than 
those of pig iron. Medium qualities can now be got readily at 15s. 
per ton delivered at the furnaces on Teesside, and even 14s. 9c, 
is being accepted, whereas with No. 3 Cleveland pig iron at 48s. 6d., 
coke manufacturers should be able to get over 16s. Best steam 
coals are at 11s, per ton, and gas coals at 9s. td., both f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a fairly good tone in the pig iron market 
this week, which is generally attributed to peace prospects, along 
with rumours that considerable quantities of raw iron may possibly 
be wanted in the course of the coming season for shipment to the 
United States. The amount of business done, however, has been 
limited. 

Seotch warrants have been in comparatively poor demand, 
buyers quoting 53s. 64d., while transactions have taken place at 
54s. 6d. for delivery in seventeen days, and 54s. 104d. to 54s. 74d. 
one month. Cleveland iron has sold at 48s, 14d. to 48s. 6d. cash, 
48s, 6d. for delivery in six days, and 48s, 2d. to 48s. 9d. one month, 
Cumberland hematite has been done at 60s. 14d. cash. 

There are 83 furnaces in blast in Scotland, compared with 54 
at this time last year, and of the total 45 are making hematite, 
35 ordinary, and 3 basic iron, 

The prices of Scotch makers’ pig iron are steady. Quarter No. 1 
is selling ex store at 55s.; No. 3, 53s. 6d.; Carnbroe, f.o.b, at 
Glasgow, No. 1, 56s. 6d.; No. 3, 53s. 6d.; Clyde and Calder, 
Nos. 1, 66s.; Nos. 3, 56s.; Gartsherrie, No. 1, 66s. 6d.; No. 3. 
56s. 6d.; Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Langloan, No. 1, 
70s.; No. 3, 59s.; Coltness, No. 1, 70s. 6d.; No. 3, 58s.; Glengarnock 
at Ardrossan, No. 1, 66s. 6d.; No. 3, 54s. 6d.; Eglinton at 
Ardrossan or Troon, No. 1, 56s. 3d.; No. 3, 53s. 3d.; Dalmellington 
at Ayr, No. 1, 56s. 9d.; No. 3, 53s, 9d.; Shotts at Leith, No. 1, 
70s.; No, 3, 58s.; Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. 
per ton. 

There is a slightly firmer feeling in the market for Scotch 
hematite, the demand being good and the consumption large, and 
— are now quoting 61s, 6d. per ton for delivery at the steel 
WOrkKS. 

The shipments of Scotch pig iron abroad and coastwise are 
comparatively smali ; those of the past week amounted to 5333 tons, 
compared with 6584 in the corresponding week of last year. The 
arrivals of Middlesbrough pigs at Grangemouth, on the other hand, 
continue large, the total for the week being 14,818 tons, showing 
an increase of 8571 over those of the corresponding week of last 
year. The activity in many branches of the foundry trades, and 
the comparative cheapness of Cleveland iron, account for the large 
business that is now being done. 

The finished iron and steel trades are, as a rule, well employed. 
There is a great deal of structural work in course of execution at 
the steel works, and the prospects are fairly good as to the future. 
The large amount of Government work coming forward will help the 
district verymuch. There isalsoa rather better feeling in the freight 
market. Steam vessels which had been laid up for a considerable 
time are now being pressed into the service, and it is expected that 
this state of matters will result in owners by-and-bye placing orders 
for new vessels with the shipbuilders. : 

There has been a moderate business doing in the coal trade. 
The shipments are a very good average, although not quite so large 
as in the preceding week. The tone of the market is steady, but 
supplies are very full, and it is probable that some kinds of coal 
may ere long have to be sold at rather. easier rates. The demand 
for — purposes is well maintained, and household coals 
have also been selling very well. The prices both for shipment and 
inland consumption are nominally unaltered, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

PROSPECTS of peace, in conjunction with local causes, such as 
lessened a have maintained a greater degree of firmness in 
the coal trade than was expected. Some days last week best steam 
at Cardiff touched 15s. 6d., and this week 15s. to 15s. 3d. have 
been ordinary quotations. Mid-week, on ’Change, best and second 
best steam coal were in strong request, and a healthy character 
denoted other coals, such as Monmouthshire, large dry coals, and 
even house coals, though the season for these is passing. Smalls 
remain very firm, and with this may be coupled very encouraging 
indications with regard to patent fuel. Some big shipments of fuel 
from Cardiff have taken place of late, This week one of 3000 tons 





for Austrian destinations left Cardiff, another of 5000 ‘tons for 
Kurrachee, ‘and one of 1000 tons for Calicut. 

Trade in this commodity is fairly divided, Newport, Port 
Talbot, Swansea, figuring well. Last week there was a fair ship- 
ment from: Swansea, and his week opened well with a cargo of 
1000 tons to Tunis. In coal Newport maintains a good position. 
Last week the coal shipments exceeded 71,000 tons. This week a 
fine cargo-of 5000 tons was despatched to Spezzia. 

Cardiff this week has been sending off several large cargoes to 
Monte Video, Port Said, Colombo, and other destinations. Slack- 
ness prevails in the Western districts, though one or two collieries, 
such as the well-known Graigola, are doing fairly well. 

In the Llanelly district the Belgian tan are beginning to 
take active measures, though, as may be imagined, there is a 
diversity of opinion about the diversion of so fine a tract of 
mineral property to ‘‘ the foreigner.” This, however, is a narrow 
view. The port can but be materially benefited by the develop- 
ment, and this is the opinion of the majority. The harbour 
entrance work is going on well. 

Closing coal prices at Cardiff this week were as follows :—Best 
steam, 15s. to 15s. 3d-—I may note that one quotation was at 
lds. 9d.; seconds, 18s. 9d. to 14s. 8d.; dry, 12s. to 12s. 6d.; best 
small, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; inferior kinds, 
from 7s. 3d.; best Monmouthshire, 13s. to 13s. 3d.; seconds, 
lls. 6d. to 11s. 9d.; best house coal, 15s. to 16s.; seconds, 13s. to 
ld4s.; No. 3 Rhondda, 14s. 6d.; brush, 12s. to 12s, 6d.; small, 9s. 
to 9s. 6d.; No. 2 Rhondda, 11s, to 11s. 3d.; through and through, 
Qs. to 9s. 6d.; small, 6s. 8d. to 6s. 9d. Coke is showing increased 
activity: Furnace, 16s, 6d. to 17s. 6d.; good foundry, 18s. 6d. to 
19s.; and best, 21s. 6d. to 22s. 6d. Patent fuel, 12s. 9d. to 13s, 9d. 
Pitwood, after touching 20s., is quieter, at 19s. ex ship. 

Colliery stems reported congested, and great dissatisfaction 
existing at the conduct of the colliers, who have left work ex masse 
in search for a missing boy. 

‘* Mabon” is visiting all the large towns as the praiseworthy 
apostle of machinery, and is everywhere welcomed ; and this week 
Mr. W. Brace has come to the front, maintaining that in the 
revision of the wage arrangement no new scale is contemplated. 
‘<The principle is to be a Conciliation Board only.” 

The opinions of Mr. Brace, who has obtained such a leading 
power in the government of the workmen, are of such importance 
to the general public, as well as the trading circles, that I am 
tempted to give asummary. First, the sliding scale, he states, is 
to be abolished as a regulator of wages for the miners of South 
Wales. Secondly, that a six months’ notice for its abolition is to 
be given on the Ist of July next, terminating the scale agreement 
on the 3lst day of December, 1902. This will give—and it is well 
to note this—nine months in which to negotiate matters of vital 
importance, not only to mineowners and workmen, but to the great 
public interested in a peaceful solution. Mr. Brace comments 
upon the trade union case, hinting that employers evidently 
thought to capture the trade funds, and suggesting that in future 
disputes only nominal penalties should be sought. He further 
points out the inexpediency of employing foreigners in mines 
5000 are now in Scottish mines unable to speak English—and in 
conclusion advocates the wisdom of establishing a national federa- 
tion of mining students, 

Welsh ironmasters are evidently preparing for a good deal of 
business. Increased importations of iron ore have been coming in to 
leading works from Bilbao, Santander, Portolangue, and Daddon, 
and the imports of pig iron have been unusually large. A fine 
cargo was received at the close of last week—1200 tons—from 
Amsterdam by Baldwin and Co., Newport ; 2000 tons from Millom 
by Wilkes and Co., Newport ; 500 tons from Mostyn; 500 Harring- 
ton; and 760 tons from Ulverstone to the same destination. 
Barrow despatched last week 500 tons pig to Cwmfelin, and a 
quantity of ingot moulds to Briton Ferry, with scrap steel. New- 
port has been very active in large and varied imports, amongst 
them being 1175 tons of steel billets from Antwerp, and 265 tons 
iron plates from Preston. Swansea, as usual, has been very busy 
with imports. Over 2000 tons pig iron were received last week, and 
600 tons from Grimsby this week, while one cargo of ore from 
Whitehaven revived the memories of old ironworks officials, to 
whom the receipt of ore from that quarter is now a novelty. 

In addition to ore, Whitehaven also contributed a cargo of pig 
iron, and 195 tons old steel rails. Richard Thomas and Co. 
figured this week as the importer of 1287 sheet bars, Burgess as 
importing black plates from Dantzig, and Wright, Butler and Co. 
for 1480 tons ore from Bilbao. I note these matters in detail as 
indicating the prevailing activity here, in which Northern and 
foreign producers share. 

It is satisfactory to record a tranquil labour market for the 
opening of spring. At Llanelly steel works there has been a dis- 
pute of some continuance. This on Saturday was adjusted by a 
few timely concessions to the workmen. The tin-plate outlook 
there, and in the Swansea, Briton Ferry, and Monmouthshire dis- 
tricts is very satisfactory. As regards the latter, business is much 
brighter, and good results are being shown, at Pontnewydd in 
particular. In the Swansea district the demand is improving for 
ternes and black plates. Beaufort light mills are working steadily. 
At the — Forest the intention to revert from eight hours to 
twelve per day has been postponed by desire of Mr. Hodge, the 
general secretary of the workmen. The rebuilding of the tin- 
stamping works at Landore has been finished, and work will be soon 
resumed. March tin-plate exports from Swansea show an improve- 
ment of 50 per cent. over March last year. Last week there was a 
good deal of work done, but shipments were not large. Total 
— was near 61,000 boxes, despatch 46,740. Present stock, 111,013 

xes. 

As stated last week, extension and reconstruction are the orders 
of the day at most works, and the practical adoption of the idea— 
increased make with lessened proportion of cost—visible in many 
places. At Dowlais, No. 19 blast furnace has been restarted, and 
many important changes made. Order books are very encouraging, 
and rails, sheets, billete, and bars in good evidence. Mid-week on 
*Change, Swansea, a good advance in pig was reported, with prices 
firm, and orders fair for all finished iron and steel. Pig better 
by ls. 6d. Latest quotations are as follows :—Glasgow pig 
iron warrants; 54s. 9d. to 54s. 10d. for cash. Welsh bars, 
£6 2s. 6d. to £6 5s.; sheets, steel, £8 2s. 6d. to £8 7s. 6d.; 
sheets, iron, £8 2s. 6d. to £8 10s.; steel rails, heavy, £5 5s. to 
£5 7s. 6d.; Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens best, 
£5 5s. Tin-plates: Bessemer steel coke, 14s. to 14s. 3d.; Siemens, 
14s. 3d. to 14s, 6d.; ternes,'per double box, 28 by 20 C., 26s., 27s., 
to 28s, 6d.; best charcoal, 15s. 6d. to 16s, 6d.; big sheets for gal- 
vanising, 6ft. by 3ft. by 30 g., per ton, £11 to £11 2s. 6d.; finished 
black plate, £11 5s. to £11 7s. 6d. 

Tin-plate makers are very firm in their quotations, especially as 
“wd —— are advancing. South African market still more 

opeful, 
lock tin is now at £126 15s. to £124 15s.; spelter, £17 15s. 
Trade good, Lead, £1115s. Copper: Chili bars, £53 2s. 6d. to 
£53 5s. Tron ore, 14s, to 15s. 

The latest report of the Swansea coal market is better, demand 
for anthracite stronger. Prices improving ; steam coal more brisk. 
Latest figures are :—Anthracite, 19s. to 20s.; seconds, 17s. to 18s.; 
big vein, 14s. 6d. to 15s.; red vein, lls. 6d.; machine-made 
cobbles, 21s.; nuts, 21s, to 22s.; rough peas, 11s. 3d. to Ils, 9d.; 
fine peas, lls. 3d. to 11s, 9d.; rubbly culm, 6s.; duff, 3s. 3d. to 
3s. 6d. Steam coal, 14s, 6d.; seconds, 12s.; bunkers, 9s. 6d. to 
9s. 9d.; small, 7s. to 7s. 3d. House coals: No. 8 Rhondda, 15s.; 
No. 2 Rhondda, 12s. to 12s. 6d. Patent fuel, 13s. 3d. to 18s. 6d.; 
coke, furnace, 17s. 6d. to 18s.; foundry, 19s, Pitwood, 19s. to 
19s, 6d. net. 

The Monmouthshire and South Wales Association of Engineers, 
Stokers, &c., have decided to start a labour representative fund, 
with small quarterly payments. 

An alarming accident occurred at Aberbeeg Colliery a few days 
ago when 250 men were down in the workings. It appears that an 





explosion took place in the blast pipes near the top of the shaft, 


rendering the winding engine useless, Fortunately, the men were 
rescued through an adjoining level. 
The Board of Trade has decided against the Aberdare Tramway: 
portion of road too narrow. wy 
The electric light at Cardiff shows increased support, Thi. 
week the selection of contractors for switch-board for central sub. 
station was made, It was given to the Thomson-Houston (oy. 
vany, £1482 10s. ‘The other competitors were :—Dorman and 
mith, Manchester, £2225; General Electric Company, Limite 
London, £1877; Edison, Swan and Co., Limited, £2099 Ferrant} 
Limited, £2800. 
The Cardiff Corporation Buildings are making excellent progres 
with the large number of men employed, : 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

GENERALLY speaking, an improving tone has characterised the 
principal departments of the iron industry over here. Only the 
pig iron trade in Rheinland- Westphalia continues in a weak and 
depressed state, and several works in the Essen district will be 
compelled, most likely, to damp down their blast furnaces for some 
weeks. From the Upper Silesian district, however, good accounts 
are given, the activity in the crude iron business being satisfactory 
as the output of the twenty-six blast furnaces which are in blow 
now meets with ready consumption. There is even talk of two 
additional blast furnaces being blown in shortly, the tone all round 
in the pig iron trade being hopeful. Stocks in forge pig are very 
small at the blast furnace- works as well as at the rolling mills, 
The inquiry for foundry pig has perceptibly increased, export jn 
this sort of iron’ being specially good, and the prices secured are 
more paying, as a rule, than in previous months. Forge pig js 
quoted M. 59°50 to M. 60 and M. 61 p.t.; Bessemer, M. 58 to 
M. 59 p.t.; basic, M. 57°30 to M. 58 p.t.; foundry pig, M. 63 to 
M. 64 p.t.; hematite, M. 78 p.t.; and spiegeleisen, M. 89 to M, 90 
p.t., free at works, 

A steadily improving condition is reported from the 1nalleable 
ironand steel market, most of the largerdealers wishing to retill their 
stores as soon as possible, and consumers likewise purchase freely, 
The contracts placed are, as a rule, fairly large, as quotations are 
expected to rise after a short time, and so the majority of the mills 
are well employed up to the end of the present quarter. The 
Union of Silesian rolling mills quote M. 105 to M. 112°50 p.t. for 
bars for export. To Denmark, Scandinavia, the Danubian districts, 
and to the East, exports have been satisfactory and improving, and 
there was more business done to China and to South America 
lately. A falling off, however, in the export to Russia could be 
noticed for some time past. The Russian rolling mills quote 1-40 
roubles per pood for common bars, free at works, a price which 
renders a successful foreign competition impossible. The large 
wire mills of Germany have joined in a convention, and have fixed 
their basis prices as follows:—For South Germany, M. 13°75 per 
100 kilos., free Neunkirchen ; for Stettin, Dantzig, Kinigsberg, 
M. 15°28; and for the other parts of Germany, M. 14 per 100 kilos,, 
free Barmen. 

The coal market in Germany is going from bad to worse, it seems ; 
prices continue to decrease, and stocks in all the coal-producing 
districts increase from week to week. The collieries that belong 
to the Coal Convention yielded just 1,350,000 t. less during the first 
quarter of present year than during the corresponding period the 
year before. English competition in coal is extremely successful in 
the German coast districts, and causes a good deal of trouble to the 
Silesian coalowners. Consumers living near the sea, who can take 
large quantities of coal at a time, find English coal cheaper than 
Silesian coal. Attempts that were made to bring American coal on 
the German market have not been successful, owing chiefly to the 
fact that American coal was not fit for German stoves. 

There is absolutely nothing to report of the Austro-Hungarian 
iron market, business having almost come to a standstill now, In 
some branches even less was done than in previous weeks, though 
one would think that hardly possible, 

Favourable accounts are given of the business in iron and steel 
on the French iron market. Quotations show firmness, with an 
inclination to rise both for raw and for manufactured iron, 

The coal market in France has not improved; in the Centre 
German competition is very keen and in the South English firms 
sell fairly large lots. The colliers’ wages have been reduced in 
many districts. 

A feeling of uncertainty and reserve prevailed on the Belgian 
iron market last week, and though more orders are given out than 
in last quarter, the employment at the malleable ironworks is still 
but moderate. Only the girder mills are in brisk occupation and 
have good prospects, and the same may be reported of the railway 
and locomotive shops. Pig iron is inclined to rise in ‘ome for all 
other sorts of iron quotations have remained unaltered. : 

In Belgium the coalowners had been trying to maintain the 
prices for coal which had been granted by the State Railways, but 
now all the coalowners of the Borinage have been obliged to 
reduce house coal 8f. p.t. It is a fact that some Belgian works 
have not consumed coal from the Mons districts since two years and 
more. There is talk of a union for the purchase of English and 
American coal being organised shortly for the iron and glassworks 
in and near Charleroi. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and shippers are well off for orders. 
House coal remains unaltered. Exports for week ending 12th:— 
Coal: Foreign, 57,924 tons ; coastwise, 14,018 tons. Imports for 
week ending 15th:—Iron ore,*1850 tons; pig iron, 56/6 tons; 
steel bars, billets, &c., 3990 tons; scrap, 240 tons ; pitwood, 5249 
loads ; 2 cargoes boards, &c. 

Coal: Best steam, 12s. 9d. to 13s.; seconds, 11s, 3d. to 11s. 64.; 
house coal, best, 15s.; dock screenings, 8s. 3d.; colliery small, 
7s. 6d. to 7s. 9d. Pig iron: Scotch warrants, 54s, 34d.; hematite 
warrants, 60s., f.o.b. Cumberland prompt; iddlesbrough 
No. 3, 48s. 29 Iron ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 
15s. 6d. Steel: Rails, heavy sections, £5 5s. to £5 7s. 6d.; light 
ditto, £6 7s. 6d. to £7 75. 6d., f.0.b. ; Bessemer steel tin-plate 
bars, £5 2s. 6d. to £5 5s.; Siemens steel tin-plate bars, 
£5 5s. to £5 7s. 6d., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 14s. to 14s, 3d.; Siemens, coke 
finish, 14s, 3d, to 14s, 6d., firm. Pitwood: 19s., ex ship. London 
Exchange telegrams: Copper, £52 12s. 6d.; Straits tin, £127 6s. 
Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


NaLDER BROS. AND Co, are removing to 12, Carteret-street, Queen 
Anne’s Gate, Westminster. 

C. A. Parsons AnD Co. inform us that they have recently 
opened offices at 99, Great Clyde-street, Glasgow, and have 
appointed Mr. A. A. W. Wynne, M.A., to represent them In 
Scotland, for steam turbines for driving dynamos, alternators, 
pumps,compressors, &c, 

THE executive of the British Fire Prevention Committee announce 
that Mr. Ellis Marsland, District Surveyor of Camberwell, has con- 
sented to act as honorary secretary. he working executive has 
also been strengthened by the following additional members, 
namely, Mr. J. W. Shepherd, North British and Mercantile Insur- 
ance Company ; Mr, Langridge, A.M. Inst. E.E., Royal Insurance 
Company ; and Mr, Hamilton, A.R.I.B,A., District Surveyor fo 
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THE PATENT JOURNAL. 


lensed from “The Illustrated Oficial Journal of 
Patents,” 


Application for Letters Patent. 


*.* When inventions have been ‘‘ communicated ” the 
“name and address of the communicating party are 
printed in italics, 


Qnd April, 1962, 


7735, Mera Caps for Fusrs, A. 

’ Krupp, Gevmany.) 

4736, EXTINGUISHING Evectric Arcs, R. H. Read, 
ndon. 

ve Macuines for INSERTING FastTentnas, A. J. 

“Boult.—(United Shoe Machinery Company, United 
States.) 

7738, SECURING GLASS in Winpow Frames, E. Fabry, 
London. 

7739. MaKinG CoveRINGs for FLoors, W, F. Graham, 
ndon, 

a CARRIAGE WinpDows, F. W. Schroeder, London. 

7i41. Equatisinc Enorng Forces, W. Engelking, 
Diisseldorf, Germany. 

7742. Pipinc for Cerrtines, T. Franke, Dtisseldorf, 
Germany. 

7748. Rorany Printinc Macuing, J. Funcke, Diissel- 
dorf, Germany. 

744. Extract of Tea, J. Roger and M. K. Bamber, 
London, 

7745. FILTERING Fiurps, M. K, Bamber and J. Roger, 
London, 

7746, VEHICLE Tires, C. Stein, London. 

“747. InserTING Corton in CicaRretre Tupes, P. A. 
Newton.—{A. L. Patterson, United States.) 

7748. ExposuRE Merer, F.C. Lambert and J. W. T. 
Cadett, London. 

7749. Winpow Burnpba, J. D. Angel, London. 

7700. AUTOMATIC CoIN-FREED Gas Meters, H. Aron, 
Liverpool. 

7751. TROLLEY Retractors, A, J. Johnson, Liverpool. 

Puteys, G. Fischer, Liverpool. 

7753. Putieys, G. Fischer, Liverpool. 

7751. MerHop of TAPERING Casinos, A. Mauser, Liver- 
wool. 

7 . Borr.e Stoppsrs, A. Stern, Liverpool. 

7736. APPARATUS for ScaRinG Birps, J. Hall, Liver- 


Cone 





Reichwald.—(F. 














pool. 

7757. SupPORTING TrestLes, A. Cara and F. Dopfer, 
Liverpool. 

7758. SHOE-HOLDING Devices, A. J. Skinner, Liver- 
pool. 


775% Manuractore of Artiriciat Stoxg, E. Kreft, 
London. 

7760. PREVENTING BREAKAGE Of TROLLEY Wikgs, R 
E. Raven, London. 

. Moustacue Trainer, J. G. Stephens, London, 

», INFANT's Feepine Borris, J. Kilis, London. 

. MEDICINE Spoons, M. C. Day, London, 

Ti. Tarcet for Rir_e Pracrice, T. 
London. 
7765. Fotpina Macuing, H. H. Lake 
and Sons Company, United States.) 
Trape Coupon for ADVERTISING, J. 
London. 

7767. APPARATUS for CARBONISING Woop, O. Halten- 
hoff, London. 

7768, Screw Dowgs, H. Bauer, London. 

7769. Pocket-BooK, F.C. Lambert andJ. W. T. Cadett, 
London. 

7770. Fite-cutTTine Process, M. Haack, London. 

7771. Apparatus for Cuttina Cases, W. Kellner and 
A. Kitiser, London. 

7772. PAPER-FOLDING 
London. 

77738. Oxrpation of Exrecrric Currents, A. Nodon 
and J, Piettre, London. 
7774. Repvcinc Mareriars to Purp, H. H. Lake.— 
(€. T. Lee, United States.) 
7775. Fastentna ARTICLES 
London, 

T77H, Nosepaa, G. P. Nightingale, London. 

Ti7. ATTACHMENTS for Doors, &c., F. S. Murray, 
London. . 

7778. TREATMENT of Stee, R. A. Hadfield, London. 

7779. Firtrncs for Drawixa Boarps, 8S, Stannard, 
London, 

7780. FactLitatine the Appiication of Dyg, W. P. 
Kirwan, London. 

7751. Merav Brnver Prercina, J. E. Joseph and Tubes, 
Limited, London. 

7782, ELECTRICALLY-OPERATED Locks, O. Konitzer, 
London, 

7783, Crrcvirers for ELectric Wires, 0. Kénitzer, 
London. 

7734, Cottars, W. 8. Bradburn, Liverpool. 








Goucher, 
(C. B. Cottrell 


Thomas, 


Tb. 





Macuine, H. H. Cummings, 


Tocetugr, R. Wales, 


3rd April, 1902. 


». Winpows, A. Cunningham, Glasgow. 
6. MeasuRING WHEEL for Skwacr, J. Anstee, 
Guildford. 





Hull. 

. STEAM GENERATORS, J. 

IS AnC8, 

en WEIGHING Macuings, W. Kenyon, 

7790. Soras, J. Shields, Glasgow. 

7791. APPLIANCES for Domestic Usk, J. Parkinson, 

__Manchester. 

1792, Evecrric Cookina Apparatus, L. Lutz, Man- 
chester. 

7793. Lirecuakps for VewicEs, A. Hardy and D. Voss, 
ie ie 

7794. Hames for Horsk Couiars, T. W. Parkes, 

_. Wolverhampton. 

i795, CARDBOARD Scorinc Macuines, C. Butterfield, 

__Nottingham. 

7796, TaARRING Siac and Macapam, E. P. Hooley, 

__Nottingham. 

7797. CANDLE Hovper, H. A. Wright, Birmingham. 

7798. Tink Covers, J. Butler, W. Bell, W. A. Jones, 

_.and J. Bate, Manchester. 

7799, Makina Incor Iron, W. 

__ Wolverhampton. 

7800, ConstructING Macninery, E. 8. Toomer, Sand- 

_ Wich, Kent. 

msOl, Maxine Corp Ciorn, Bagslate Manufacturing 

_ Company, Limited, and J. 8. Porter, Manchester. 

(802. Winvow Firtinas, J, Walker, Glasgow. 

7803. Motors, E, B. Badcock, G 

7804, Ain Inter VALvEs, A. E. 

4 Dorset. 

a Manto Carpets, G. W. Grosvenor, Birming- 

mn. 

7806, DRAIN Pips, R. Brierley, Preston, Lancs. 

7807. MuLgs for Sprnnino, J. Duff, Manchester. 

7808, TRamcar Seats, W. T. Ellison, Manchester. 

‘809. Etectric Arc Lamp, H. 8. Scott, H. F. ‘lyzack, 

_ and T. J. Wright, Gateshead-on-Tyne. 

7810. Scoop for CLEANSING Dratns, D. and S. Heaton, 

__ Burnley, 

ioe | et Tractors, H. Baines, London. 

(9i2, PHOTOGRAPHIC NEGATIVE CLIP, W. 

: ‘Birming , IP, Brampton, 

7813, TROUSERS PREssER and STRETCHER, R. Clarke, 


Birmingham. 
A. Critchley-Salmonson, South 


7814, Topacco Pipss, 
7815. INpicatinG RIFLE PRACTICE Tarcets, J. Mason, 


Gresty, Levenshulme, 


Hutchinson, jun., 


‘ow. 
jeekie, Wimborne, 


Devon, 
i. London. 
7816, Biouse Retainer, A. B, Brackenbury, London. 
ce 7. Warcn Protector, H. Matthews, London. 
7818. Horsk M&raAsURE APPLIANCE, E. Newman, 


_ London, 
7819. Scorers for Gases, A. J. Wooldridge, London. 


i reine Drains, b. W. Matthews and G. M, 
a ? on. 
7821. CompingD IncupaTor, 8, A. Broam, Brentwood. 





7822. SuLpHuRIsED CoLouRING Matrer, A. G. Bloxam. 
—(Chemische Werke vorin. Dr. Heinrich Byk, Germany.) 

7823. Crapies, R. H. McCombe, London. 

7824. Coupiinas for Rar.way Waaons, F. Andrews, 
London, 

7825. Macnines for Hay, W. Groves, 
London. 

7826. Coxs, T. S. C. Lowe, London. 

7827. Sarina Device for Borr.es, 
London. 

7828, Cuaraina Botries with Ligquip, R. G. Nash, 
London. 


Loapina 


W. Brown, 


7829. Horstina Apparatus, A. G. Brookes.—( Rawson 
and Morrison Manufacturing Company, United 
States.) 


7830. ScREW PrRopr.iiErs, E. H. Hamilton, London. 

7831. PROPELLING Yacuts and VessEs, E, H. Hamilton, 
London, 

7832. Spent [ron Pickin, F. B. Crossley, London. 

7833, Sarety Lappers, C. J. Vleck, sen., J. H. Gilde- 
meester and G, Waaiger, Liverpool. 

7834. Lamp Support, A. Romainand J. d'Ayguesvives, 
Liverpool. 

7835. Licut Propuctne Apraratos, H. Trant, Liver- 


pool, 

7836. Liwe CoLourine Process, W. Schulthess, Liver- 
wool, 

7837. SCREW-THREADING Macuine, A. Behling and E. 
Mengel, London. 

7338. Evecrric Switcues, J. A. Wright and W. F. 
O'Neill, London. 

7839. BotrLe Closures, F. Recht and C. L. Curtis, 
London. 

7840. Cyc_e Brake, H. W. Hickley, London. 

7841. SepaRatinac Gotp from Suiies, J. 
London. 

7842. AciTaTors, J. Penhale, London, 

7843. Liguip Recepracies, H. H. Lake.—(L. D. Giroux 
and L. k. Seddon, United States.) 

7544. AxL_Ee Support of Troiieys, C. C. French and 8. 
J. Gentle, London, 

7845. ACETYLENE GENERATORS, Husson's Safety Acety- 

{ 


Penhale, 


lene Syndicate, Limited, and W. Weston, 
London. 
7846. COUNTER-CURRENT CONDENSERS, H. Balcke, 


London. 

7847, Evectric Traction for VEHICLEs, E. Matthys, 
London, 

7548, Lirtinc Apparatus for Suips, G. L. Bengtsson, 
London. 

7349. SutpHur Dyess, H. H. Lake.—(Chemische Fabrik 
vorm. Sandoz, Siwritzerland.) 

7850. Jacquarp Carp Macuring, J. T. 
London. 

7851. ELecrricat STERILISING Macuing, H. H. Lake. 

{L. D. Givovs and L. B, Seddon, United States.) 

Corton Grys, J. T. Fuller, London. 

853. FasTenine Device fr Hars, Lady J. A. Furness 
and C. T. Schofield, London. 

7854, Apparatus for Scortnc Prxc-Pone, F. J. Prince, 
London. 

7555. THREAD-WINDING Macuine, H. B. Arundel and 
J. Higginson, jun., London. 

7356, CONTROLLING Device for Gas Enaines, R. N. 
Baylis, London. 

7857. Motor Trucks, G. C. Marks, 
Motor Company, United States.) 

7858, Evectric-vacuum DiscHARGE TupEs, M. Krouch- 
koll, London. 

7859, COIN-FREED Macuines, The New Polyphon 
Supply Company, Limited, and C. Herzog, London. 

7860, COIN-CONTROLLED MacHiNnE, The New Polyphon 
Supply Company, Limited, and K. Schmidt, London. 

7861, TypewrRITINe Macuings, J. C. Fell.—(The Unioa 
Tupewriter Company, United States.) 

7862. Typewritinac Macuines, J. C. Fell.—(The 
Union Typewriter Company, United States.) 

7863, TyPEWRITING Macuings, J. C. Fell.—({The Union 
Typewriter Company, United States.) 

7864. Batrerizs, H. Korten, London. 

7865, SMOKE-CATCHING Devicr, B. Barnett, London. 


Bolton, 
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7866, SeLr-actinc Sarety TrRoiiey, V. W. Sworn, 
Southampton. 

7867. Deep Seat Trap, H. C. Court, Leamington. 

7868. The ‘‘Expansk” Stream Trap, H. A. Purnell, 
Glasgow. 

7869. FoLtpinc Marrress, M. Herman, Sunderland. 

7870, BLEACHING TexTILE Goops, F. C. Theis, Man- 
chester. 

7871. CoLourninc Marrer, |. and H. Levinstein and 
Levinstein, Limited, Manchester. 

7872. Camp Beps, L. Hoffmann, F. Elgetz, and B. Albl, 
Manchester. 

7873. CLEARING TRaAMway Rails, R. B. Smith and J. 
M. Hamilton, Dundee. 

7874. Firrertne Device for Taps, G. Glossop and W. 
Ashworth, Manchester. 

7875. Weers for Rotter Skates, H. Watson, Bir- 
mingham, 

3. Puzzix, J. Morton, Glasgow. 

7877. Lirg-cuarps for Motor Cars, W. Read, Birming- 
ham. 

7878. Fitiine Borries, G. T. Fue-y.—(J/. H. Irvin, New 
South Wates.) 

7879. WasHING Borr.es, I. Haworth and J. Whewell, 
Burnley. 

7880. Excavatina Rocks, H. J. Morton.—(R. A. &. 
Murray, Cape Colony. 

7881. Time Recorpers, W. M. Liewellin, Bristol. 

7882. CanDING Macutngs, Dobson and Barlow, Limited, 
and T. H. Rushton, Manchester. 

7883. Gas Enaryg, A. W. Storey, Manchester. 

7884, ARTIFICIAL FukL, 8. G. Coulson, Sheffield. 

7885. Game, C. E. Chandler, Birmingham. 

7886. BorLer Tuses, W. McG. Greaves, Birkdale, 
Lancs. 

7887. Fretp Grass Cases, H. W. L., J. J., and W. J. 
Steward, London. 

7888, Destructors, H. N. Leask, Manchester. 

7889. MECHANICAL MusIcaL INSTRUMENT, A. Koenigs- 
berg, Manchester. 

7890. Looms for Wravine, W. H. and H. H. Hacking, 
Bury. 

7891. Brick Pressgs, C. 
Denbigh. 

7892. PrintinG Macuinks, T. Cossar, Glasgow. 
Jaws of Stone Breakers, W. H. 

weeds, 

7894, Latugs, A. J, Astbury, Smethwick Foundry, near 
Birmingham. 

7895, Pince-nEez, W. G. Dobson, Bolton. 

96. Explosion Enaings, C. Schiifferkétter, Berlin. 

7897. Revotvine Dry Seat or Cuair, H. Mackintosh, 
Inverness. 

7898. Conpurts, C. D. Budd, St. Louis, Mo., U.S.A. 

7899. Cameras, P. K. Stern, Mengattan, New York. 

7900. Stopper for BorriEs, T. Wilcox, Birmingham. 

7901. ZrTHER Bansogs, E. R. K. Money and A. E. 
Parkes, London. 

7902. PHotoarapH Frames, B. Bloom, London. 

7903. Batt. Hoipers, J. W. Lea and J. H. Perrins, 
Birmingham. 

7904. REFRIGERATION, W. H. Webb, W. G. Brettell, 
and A, J. Adamson, Liv 1. 

7905. Apparatus for Hanoine CioruEs on, R. Parkin- 
son and W. Cookson, London, 

7906. naga &e., for ButLpines, W. Ratcliffe, 

mdon. 

7907. Borrom-Hoor for Try, &c., Cans, W. Cooper, 
Oldham, 

7908, TIME-REGISTERING APPARATUS, B, and E. Thomas, 
Manchester, 

7909. Borr.E-cLosine Devices, C. Holt, London. 

7910. ATTACHMENT for FirE-GRaTEs, F. R. Baker, Bir- 
mingham. 

7911. Trousrr Pressers, F. R. Baker, Birmingham. 

7912. Gonos for Domestic Usr, F. R. Baker, Bir- 





Pryce, Rhosllanerchrugog. 





Baxter, 

















——— 
7918. Pivots for Looxine-aiasses, F, R, Baker, Bir- 
mingham. 





7914. Brake Mecuanism for Cycres, R. W. Smith, | 3005. Tires, T. Houben, London. 


Birmingham. 

7915. Trouser Pressers, A. Myers and F. R. Baker, 
Birmingham. . 

7916. Reriectors for Artrrictar Liaut, C. 8. Snell, | 
London. 

= Covertna Friexiste Conpuits, J. T. Dickey, | 


mdon. 

7918. StrenctuENers for Denta. PLates, J. Mumford, 
London. j 

7919. CoNcENTRATED ARTICLE of Foop, M. Woolf, 
London. 

7920. Potato Steamers, L. Steadman, London. | 

7921. ELEcTROLYTIC ConpEnseRs, A. Nodon, London. 

7922. Distrisutinc Evecrricat Eneray, J. Renous 
and A. C. L. Turpain, London. 

7923, Coatina IRon with Zinc, E. Goldberg, London. 

7924, Rotary F.Lurp-pressure Enorne, J. A. Torrens, 
London. 

7925, Furnaces, Sir W.G. Armstrong, Whitworth and 
Co., Limited, and E. L. Orde, London. 

7926. CONTROLLING Steam Suppiy to Enoinegs, E. W. 
Gover.—{E. C. Buck, Cape Colony.) 

7927. Hat for Firemen, J. L. Maitland, London. 

28, Knickers, W. Brown, London. 

7929. Macuinery for Makino Tin Boxes, R. Ansell, 
London. 

7930. Makinc Grass CyLinpers, W. W. Pilkington, 
Liverpool. 

7931. Toy Ratiway, W. P. Thompson.—(J. A. Jssinayer, 
Germany.) 

be GAS-ADMINISTERING APPARATUS, A. McDonald, | 
uive 

7933. Securinc GauGE Marks on Casks, H. Heyd, 
Liverpool. 

7984. Sarety Fastenrnes for Mait-pacs, L. Lemer, 
Liverpool. 

7935. Manuractore of PLayinc Batis, E. Kempshall, 
London. 

7936. TRANSPORTING FRaGILE Opsects, R. Haddan.— 
(August Klumpp, Germany.) 

7937. Propucinc Strap Fasteners of SHEET METAL, 
J. Saemann, London. 
7938. SpLicinc ELxcTRic 

London. 
7939. Enornes, W. Langdon-Davies and A. Soames, 
London. | 
| 
| 










Capes, A. D. Shuter, | 


7940. MANUFACTURE of WELDED Tuses, W. F. Mann, 
London. 

7941. Macuine for Cu.tivatine the Sor, E. Nichol, | 
London. 

7942. Sewinc Heavy Mareriats, H. Newlands, | 
London. | 

7943. Hanpixs for Hanp Bacs, H. Schooling, London. | 

7944. Borne Braces, J. Birchall, London. 

7945. PREVENTING VEHICLES Siippinc Sipeways, E. | 
T. L. Williams, London. | 

7946. Toy for Propuctne Optica. ILiusion, E. Zappert, | 
London, 

7947. CLearers for the Drawina 
Macuinery, J. Thomson, London. 

7948. Moustacue GUARD or SHIELD, H. Cox, London. 

7949. Printinc Macutyes, W. M. Rockstroh, London. 

7950. FLly-caTtcHING Apparatus, J. M. and G. Bier, 
London. 

7951. Gun Mountrnas, C. Holmstrom and A. Bremberg, 
London. 
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7952. ELectricaL ConnecTinc Corps, H. Oppen- | 
heimer.—{ Actiengesellschast Mix and Genest, Germany.) | 

7953. Borers, J. Nelson, Wolverhampton. 

54. ELectric W\TeR Heaters, J. W. Ewart, London. | 

7955. ELECTRICAL MEASURING INSTRUMENTS, S. Ever- | 
shed, London. | 

7956. Gas for Heatinc Purposss, H. G. Hills, Broad- | 
bottom, Cheshire. | 

7957. ELectricaL Switcues, The Electricand Ordnance 
Accessories Company, Limited, and R. F. Hall, 
Birmingham. 

7958. OvERHFAD Tramway Wires, J. T. Pearson, 
Burnley. 

7959. Locks, D. Ainley, Manchester. 

7960. Spinninc of ORSTED Yarns, S. 
Huddersfield. 





Sykes, 


7961, Securtna Wacons, V. C. 8. W. Corbett, C. J. | § 


Seaman, and R. Linday, Manchester. 


7962. CoIn-FREED MecuanisM, P. J. Jackson, Bir- | 
mingham. | § 


7963. Sptnnrinc Macuines for Fryers, J. Fairclough 
and T. Coates, Manchester. 

7964. Macuines for Sincernc Tureaps, 8. Fildes, | 
Manchester. 

7965. FgepiInc Parer into PRINTING MACHINES, 
Grassick, Glasgow. 

7966. Tings, F. Westwood, Birmingham. | 

7967. VAPORISER and TusgE Heater, J. D. Roberts, 
Gloucestershire. | 

7968. Burninc O11, J. Farmerand C. Stewart, Glasgow. | 

7969. PHoToGRAPHIC PRINTING Frames, J. E. Hender- | 
son, Aberdeen. | 

7970. Guarp for Usk on Tramcars, I. Boul, Grimsby. 

7971. LigHTiInc INCANDESCENT BurRNERS, W. G. Gibbins, 


J. | 


mdon. 
7972 Bau Bearrnos, R. B. Helliwell, Waterloo, near 
Liverpool. 
7973. Tippersfor DiscHARGING MINERALS, D, Campbell, 
B. J. Binnie, and W. Reid, Gi: Ww. 
7974. Excentrics, PD. Campbell, R. B. J. Binnie, and 
° , Glasgow. 
7975. Non-Siippinc CyLinperR for PxHonocrapus, F. 
Duncan and H. White, Bradford Moor, Yorks. 
7976. VEHICLE Frame, W. Fairweather.—(Bloomer 
Vehicle Company, United States.) 
7977. BotrLE- WASHING AppaRaATus, W. Hackett, 


—. 
7978. PowER TRANSMISSION MEcHANISM, R. C. Mitchell, 


Ww 

7979. CLosets, A. C. Jones, Manchester. 

7980. Macuinery for Currinc MinerRats, H. C. Peake 
and J. R. English, London. 

7981. Biixps, H. Gray, London. 

7982. Rotary Enarngs, W. H. Dougherty, New York 


ity. 

7983. a Brakg, J. Morgan, Barry, 8. Wales. 

7984. Pies, A. E. Williams, London. 

7985. DRAWING off QUANTITIES of Liquips, A. Musciacco, 
London. 

7986. Percussion Fuses for ExpLopinc SHELLS, A. 
Reichwald.—(F. Krupp, Germany.) 

7987. Ro.tiine Metats, T. Doughty, Sheffield. 

7988, CLEANSING LAWN TeNNIS Bais, F. H. Ayres, 
London. 

7989. DistrispuTIoN Boarps for ELectricaL INSTALLA- 
tions, Veritys, Limited, and W. Pipkin, London. 

7990. Pinc-Pona Apparatus, R. H. Smith and R. 


| $008. INCANDESCENT Gas 


| 8031. 





Stanley, London. 
7991. Corset, L. D. Gordon, London. 


7992. Wacon Brakes, F. W. Bidder and E. Parry, | 


London. 

7993, New PHARMACEUTICAL Compound, H. E. Newton. 
(The Farbenfabriken vormals Friedrich Bayer and 
Co., Germany.) 

7994. Door Cuecks, F. W. Adams, London. 


7995. Mrra.uic Deposits, P. Jensen.—(Dr. @. Langbein | 


and Co,, Germany.) 


7996, Hratine SteaM Boiters By ALCOHOL, J. Busek, | 


London. 

7997. Camp Iron for Scarroitpiva, A. J. Rehahn, 

mdon. 

7998, TaBLE Tennis Nets, O. F. Westrup, Liverpool. 

7999. TaBLE Tennis Nets, J. Salmon, Live 1. 

8000. Exrractina Worts in Brewrne, E. de Meule- 
meester, London. 

8001. Connectionsof Automatic CoupLErs, J. Willison, 
London. 

8002. CaLcuLaTING Macuings, W. Schooling, London. 

8008. ReaisTERING Apparatus, A. J. Boult.—({la 
Compagnie pour la Fabrication des Compteurs et 
Matérial d'Usines & Gaz, France.) 

8004. Gas Reservoirs, A. J. Boult.—(La Compagnie 
pour la Fabrication des Compteurs et Matérial 

ad Usines & Gaz, France.) 


8006. MetaL Rartway Tims, H. K. J, Manger, London. 
8007. Pumps, H. S. Jones, London. 
Licutinc, E. A. Wood, 

London. 

8009. SusMaRine Vessets, G. G. M. Hardingham.— 
(The Electric Boat Company, United States.) 

8010. ANTI-FRICTION ROLLER Movuntines, G. R. Hughes, 
London. 

801]. BreaD-makina Macutng, G. A. Liggitt and W. 
J. Roberts, London. 


| $012. Looms for Weavinec Faprics, H. and M. South- 


well, Limited, and J. Lowrie, London. 

8013. MaLiets, J. W. Thatcher, London. 

8014. GaLvanic Cet, G. Schauli and D, Loewenstein, 

mdon. 

8015. Ficter Presses, G. G. M. Hardingham.— 
(1. Johnson, Belgium.) 

8016. Arrsuip, L. Rothstein, London. 

8017. Ciugs for Usk in Piaytna Poio, A. Altman, 
London. 

8018, MANUFACTURE 
London. 

8019. Musica, Com;zosition RecorpEr, A. J. Gantier, 
London. 

8020. CONTROLLING SIGNALS by 
Needlemans, London. 

8021. Rorary Converters, The British Thomson- 
Houston Company, Limited, and H. 8. Meyer, 
London. 

8022. Brrtonc Tapiers, C. H. Belfast, 
Transvaal. 


of Hose Pires, A. Calmon, 


Evectrricity, A. 


Thomas, 
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| 8023. ExpLostion Enornes, R. F. Hall, Birmingham. 


8024. GALVANISED Iron Susstitute, H. R. B. Pixell, 
London. 

8025. Mirrors, P. K. H. Coke, H. W. L., J. J., and W. 
J. Steward, London. 

8026. DISTRIBUTING SEED, G. Beale and W. T. Rounsivell, 
London. 

80927. CrusHING Macutyes, R. Selley and P. Dawson, 
Birmingham. 


| $028. SaniraRy Pipg-mMakInG Macuines, T. Sabine, 


Derby. 
8029. BLow1nc Enoines, J. H. Hamilton, Notting- 


ham. 
| $030. Driving MecuanismM, C. Walmsley and Co., 


Limited, and C. Walmsley, Manchester. 
Drivinc Mecuanism, C. Walmsley and Co., 
Limited, and C. Walmsley, Manchester. 


| $032. Ececrric Lamps, A. L. Reinmann, Liverpool. 


8033. Rait-soint HouipeErs, B. Howdle, Liverpool. 

8034. Automatic Lac Carrier, A. Cairns, Inner- 
leithen, N.B. 

8035. MOTOR-DRIVEN VEHICLEs, R. J. Urquhart, Liver- 
pool. 

8086. Movutpine Apparatvs, J. Butler and J. Evans, 
Manchester. 

8037. VARIABLE-SPEED Gear, H. F. Moor, Plumstead, 


8038. TrousER StretcHeErs, N. M. Vallance, Barrhead, 
Scotland. 

8039. CarLpREN’s Cots, T. E. Wale, Birmingham. 

8040. FasTeninc RatLs to Soie-pLates, F, W. Lacey, 
Bournemouth, 

8041. Sprnnrinc Macuine, D. Alexander and J. L. 
Napier, Glasgow. 


| $042, Ratrtway Trecks, A. E. Ballan, Stockton-on- 


ees, 

8043. Frre-REsISTING Bricks, J. T. Curry, Grays, 
Essex. 

8044, Trx-openeR, E. G. Cotton, Pontypridd. 

8945, PROJECTILE-GROOVING LaTHE, A. J. Astbury, 
Birmingham. 

8046, VEHICLE ATTACHMENT, J. Rickerby, Carlisle. 

8047. DupLex Fan Cuimngy Cow, W. Williams, 
Llanelly. 

8048. Brakes, A. J. Charlton and T. Foster, Man- 
chester. 

8049, Szats, A. H. Smith, Wallasey, Cheshire. 

8050, Means for Ratstnc Liqgurps, W. M. Duverin, 
London. 

8051. Boots, W. A., G. H., and A. O. Groome, Man- 

chester. 

8052. Corkscrews, F. W. Schroeder, London. 

. CoupLine Livks, F, Carter, London. 

. CoupLine Links, F. Carter, London. 

. CouPLine Liyxs, F. Carter, London. 

8056. Botries, C. E. Bryant, London. 

8057. Om Burners, T. 8S. Hughes, J. and E. Wilkins, 
Londen. 






| 8058. Bats for PLayinc TaBLEe Tennis, G. H. Powell, 


London. 


| 8059, A Game for YounG CHILDREN, M. K. Birch, 


London. 


| $060. Connector for Exrecrric Cases, J. C. Gill, 


London. 

8061. Pozzi, J. R. Johnson, London. 

8062, Cramp for Hotprine Pipes, W. Harris, London. 

8063. Matcusox, J. Blackhall, London. 

8064. DgvELoprine PHoroGRapPnic Frias, J. E. Barnard, 
London. 

8065. Door Switcu for Exectric Lieut, B. L. Lang- 
man, Sideup, Kent. 

8066. RarLway Sicnats, A. J. Boult.—(A. €. and H. V. 
Miller, J. D. Price, G. Failing, and W. H. Council, 
United States.) 

8067. BepsTgap, H. Tas, London. 

8068. CurTinc Press, W. Jackson, H. N. Pochin, and 
A. H, Jayes, London. 

8069. Pipe WrRENcHEs, A. P. McBride, London. 

8070. LessEnInG the Rout of Surps, J. W. Whinyates, 

mdon. 

8071. InsuLATING MATERIAL, F. Basenau, London. 

8072. MatcuEs and other Ittumrnants, R. Kenneth, 
London. 

8073. ConTROLLING SuppLy of Om, W. B. Adams, 
London. 


8074. Cur Driver for Cycte Worx, M. Gnap, 
London. 

8075. ADVERTISING, P. Rosé, London. 

8076. MANUFACTURE of PLant Joices, M. Ritter, 


London. 

8077. RotieR Beartnos, A. G. Brookes. — (Moffett 
Bearing Company, United States.) 

8078. FRUIT-GATHERING IMPLEMENTS, J. 
Kingston-on-Thames. 

8079. SELF-OILING SPINDLE, B. F. Fowler, Kingston-on- 
Thames. 

8080, CLamp, J. O. Jeffres, Kingston-on-Thames. 

8081. Pixs, R. N. Elliot, London. 

8082. Furnacss, G. P. Herrick, London. 

8083. MAKING FILAMENTS from So.utions, E. Thiele, 
London. 

8084. TREATING Gums, P. H. J. Chautard and H. Kessler, 
London. 


D. Carter, 


| $085. GrinpstonEs, O. Imray.—(Vereinigte Schmirgel- 


und Maschinen Fabriken A.-G. [vormals 8S, Oppenheiu 
und Co. und Schlesinger und Co,,\ Germany.) 


| $086, WATER-CIRCULATING Systems, J. E. Cavanagh, 





London. : 

8087. Wrencn, N. Browne.—(/J. H. Williams and Co., 
United States.) 

8088. Ro.ieR for Wrincinc Macuryes, G. A. Kistner, 
London. 

3089. SpaRK ARRESTER, S. C. and D. W. Harwood, 
London. : 

8090. CLEANING Pipes of Rertorts, J. R. Hilton, 
London. 

8091. EmpLoyine Jets of Motive Ftv, 8, C. Davidson, 
London. 

3092, VeHicLes for CarryiInG Water, Bristol Wagon 
and Carriage Works Company, Limited, and J. 8. 
McDonald, London. 

8093. PRopeLLers, E. Roheim, London. 

$094. SELF-winpIna Ciocks, A. B. Webber 
the Standard Time Company Limited, London. 

$095. AppaRATUs for CuttinG Tea Lear, H. M. Alleyn, 
London. 

8096. VENETIAN Buinps, C. Gardiner and F. T. Lucas, 


and 


London. 
8097. Locks, E. Toth, London, 
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8098. AUTOMATIC WEIGHING MacHings, R. Simon, 
London, 

8099. PsorocrapnHic Apparatus, L. C. Login, 
London. 

$100. TeLEscopEs, A. A. Common, London. 

$101. Frioats for Fisnine Hooks, F. Ziegenspeck, 
Liverpool. 

8192. Sprrroons for Rarrway CARRIAGES, J. McGreevy, 
Liverpool. 

8198. Srorace Barrery Exvgerropes, M. Schneider, 
London. 

8104. So_x or Heret for Bcors or SHors, M. Lorenz, 
London. 

8105. Arr or Gas Carnuretters, H. L. Bermann, 
London. 

8106, StreRina Suips, I. Hopton and J. Callow, 
London. 


$107. Mrrry-co-rounbs, J. D. Wade, London, 


$108. Mounts for PHorograpus, J. W. Hobday, 
London. 
8109. Motor Koap Veuicies, A. E. Winckler, 
London. 
8110. Trrs for Raits, J. Doyle and G. H. Kimball, 
Londo: 


n. 
S111. TypEwritinac Macuines, J. C. Fell.—(J/. Felbel, 
United States.) 
8112. Exectricat Inpicators, R. 
London, 
8113. Jvas or Botries for Cootrne Liguips, A. Nagel, 
London. 
8li4. Manuracture of Derivatives of InpoxyL, J. 
Y. Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 


T. B. Brougham, 


$115. SPmRaALLy-corLep CHANNELS, L. P. Larsen, 
London. 

8116. ALTERING the Trim of Suips, W. A. Dodge, 
London. 

8117. Currinc Strong, H. J. Haddan.—(The Soci‘t 
Anonyme des Ateliers de Construction et Fonderie 


Thomar Dejaiffe, Bel givin.) 
8118. Drawinc off Viscip Sunstances, A. P. Mynders, 
London. 
8119, PHonoorapns, V. P. Berger, London. 
$120. Prore.iine Vessgxs, P. Pieri, London. 
8121. Ligutmne of Rartway Carriacss, M. Biittner, 
London. 
8122. Metsop of Appiyinc Brakes, W. L.. Wise.—(The 
Bowman Continuovs Automatic Brake Company, 
Limited, South Australia.) 
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$123. Druminc Stanp for the Lack Trapr, C. Hick- 
ton and W. Wragg, Long Eaton, Derbyshire. 
$124. Guarp for Trams, J. L. Cartwright, Birming- 


“ 
8125. SELF-apsusTiNG Bett, W. F. Woodward, Bir- 


mingham. 
$126. CaBLE Connecrion, C. H. Pearson, Manchester. 
= OsTaINInc MotivE Power, W. Anyon, Man- 
ches’ 


iter. 
aus Macutyery for Curtine Coat, F. W. Hurd, 
Ww, 


8129 HeaTInc BorLer FEED-waTER, A. D. Wedgwood, 
‘ow. 

8130. WinpmILt, A. R. Doddrell, Glasgow. 

8131. Curtain Rops, J. J. James, Birmingham. 

8182. Fastenrnas for Casgments, W. H. Edwards, 
Birmingham. 

8133. ReversinLE Tram Seat Device, J. Thompson, 

ord, 

8134. Fire-sox, L. and C. Glover, and D. Crowther, 
Leeds. 

8135. PuHotocRapHic RoLLER Biinp Sauter, J. Seed, 
Blackburn. 

8136. Fittines for OVERHEAD TROLLEY WIRES, G. Hill, 
Manchester. 

8137. Percussive Coat Currinc Macuinss, J. G. Pat- 
terson, Manchester. 

8138. TaBLe BiLtiarps, G. H. White, Cricklewood. 

8139. Coin AcTUATED AMUSEMENT MaAcurINg, A. Forbes, 
Glasgow. 

8140. Protection Pap for TRAM Fenpers, J. Chapman, 
Preston. 

8141. Wacons for Carryinc Borties, A. Gladstone 
and F. W. Brampton, Birmingham. 

8142. Sear Backs, S. McDougall, Sale, Cheshire. 

8143, Firk-LicHTERS, A. Wood and C. Rothery, Halifax, 

8144. WRINGING Macuings, W. B. Robertson, Kirkcaldy, 
Fifeshire. 

8145. Tires, A. J. Astbury, Barnt Green, Worcester- 


shire. 

8146. Hoop TrunpiER, G. H. Allison, East Boldon, 
Durham. 

8147 Seats, J. A. Rock, Manchester. 

8148. InstrumENT for Measvurinc, T. E. Robertson, 


Liverpool. 

8149. Tinc-ronc Game Apparatus, J. Farnsworth, 
Sheffield. 

8150. PROJECTILE-GROOVING LaTHEs, A. J. Astbury, 
Birmingham. 


8151. DRawiInG-Boarps, F. C. Calvert, Glasgow. 

8152. Low-waTeR ALARM for BorLers, R. Richardson 
and F, Matheson, Glasgow. 

8153. Spoutinc for Hovsrs, J. Vailancey, Burton-on- 


Trent. 
= FeepinG Steam Boers with Water, S. Basch, 
lve! . 
8155, FLUID-PRESSURE ACTUATED TOOLs, J. F. Clement, 
Manchester. 
8156. Harr Wavers, S. Beaumont, Manchester. 
8157. Kirk Cleaner, J. T. Pickles, Bradford. 
8158. Expansion Bgarinos for Girpers, E. W. Butler, 
London. 
8159. Pickinc-up TaBLE TENNIS Batts, C. Williamson, 
London. | 
8160. Curr-Links, J. Jolley, London. 
$161. HorsesHoks, J. Riley, London. 
3162. SLop-waTER CLosets, W. R. Pickup, London. 
$163. INCANDESCENT Burners, A. Hopkin and E. G. 
Leonard, London. 
8164. WaTER WasTE PREVENTING APPARATUS, W. Briggs, 
London. 
8165. GaucE Grass 
Nowland, London. 
8166. STEM-ROOTING HorTIcULTURAL Por, A. C. Elliott, 
London. 
£167. CoveRED Lawn TENNis Batis, F. H. Ayres, 
London. 
8168. ImproveD PostaL Wrappers, Kenrick and Jeffer- 
son, Limited, and F. Jefferson, London. 
8169. SELF-LOCKING SasH Fastener, H. A. Pook, 
London. 
8170. Rest for Nosgnacs for Horses, E. Hutchins, 
Ne rt, Mon. 
8171, Wuiste, 8. A. Hugh, London. 
8172. Etectric OsciLLaTion APPARATUS, H. Manders 
and A. W. Sharman, London. 
8173. Gas-FIRED Boi.ers, A. Sahlin, London. 
$174. Starr-rop Fasteninas, J. C. Hall and J. G. 
Riethmiiller, New Malden, Surrey. 
8175, Coverine for the Bopy, A. Dunhill, London. 
8176. Drivinc Apron, A. Dunhill, London. 
8177, Movina Taraets, P. Risley, London. 
8178. Switcuinc Apparatus, J. D. F. Andrews and 
Electrical Productions, Limited, London. 
8179. Suips’ PrRopEtters, G. J. Stevens and W. E. 
Richards, London, 
8180. Rotatinc a Suaip’s Boom, 
London. 
8181. ConTRoLLING PoL_ypHAsE Morors, W. Spielter 
and F. Dunker, London. 
8182, Cornicrk PoLes, W. A. Rees, London. 
8188. Casinc of GrinpING Macuines, T. Parker, 
London. 
8184. Bariom CoHLoring, J. Waldbauer, London. 
8185, CoMPRESSED AIR Enoines, G. C. Marks.—(The 
Chicago Pneumatic Tool Company, United States.) 
8186, RaILway Dancer SIGNAL ALARM, R. A. White, 
on. 
8187. Steam Generators, W. C. Lockwood, London. 
8188, ELEctro Motors, P. Coote, London. 
8189. Exectric Circuit RecuLatina Device, G. P. 


Protectors, G. Green and T. 


G. M. Masters, 





819. Exrcrric Morors, Otis Elevator ‘Company, 
Limited.—(0tis Elevator Company, Incorporated, 
United States.) 

8191. Typewriters, W. L. Wise —(The Pittsburg Writ- 
ing Machine Company, United States.) 

8192. Cream Separators, I. P. B. Knudsen, London. 

81938. Kgyep INstruMENTs, E. Laemmerhirt, London. 

$194, Traction Enaryes, B. J. Diplock, London. 


8195. Propuction of Mono-rormyL, &c., F. Gaess, 
London 
$1%. AvuTomatic PranororTEs, H. H. Lake, — (The 


Kolian Company, United States.) 

8197. AuToMaTIc CoIN-FREED Apparatus, H. H. Lake. 
—({Advance Machine Company, United States.) 

8198. Startine and Sroprinc Devices, H. H. Lake.— 
(Flagg Manufacturing Company, United States.) 

8199, FurNacgs, C. Grobet and C. Bernasconi, London. 

8200. Macutves for BULGING SHEET METAL VEssRELs, G. 
W. Knap 

8201. SHOE 
London. 

8202. RoNTGEN-RAY 
London. 

8203. LINE-THROWING 
London. 

8204. Pitt-Boxss, T. H. Percival, London. 

8205. A Brp Barta, F. Jaques, London. 

8206. ANTI-vIBRATION Devices, J. J. Lane, London. 

8207. ELEcTROZONE PuysicaL EXERCISERS, 
Molloy, London. 

$208. CrrcuLaR Saws, J Wilson, London. 

8209. SHapgs for Lamps and CanpiEs, E. Hughes, 


B London. 
JEALERS’ MEASURING Device, J. T, Bradley, 


Apparatus, J. M. Davidson, 


Apparatus, W. Schermuly, 


London. 

$210. Hoiprers for Rotts of Tickets, C. Grundig, 
London. 

$211. Corrins, O. R. Hahn, London. 

8212. Propuctna Latent ImprREssions, W. Friese- 


Greene, London. 
8213. Musicat Instruments, R. J. Clark and M. E. 
Leprohon, London. 
8214. Drawine Rots of Sprnntna Macuings, F. M. 
Marcy, London. 
8215. SPRED-REDUCING GkEaR, E. Buzzi and G. Durank, 
London. 

$216. Carn PUSHERs, 
Liverpool. 

$217. ELecrric Curt-outs, O. T. Griffith and T. H. 
Kerr, Liverpool. 

8218. Ram Jornts for Rattways, J. J. Kirk, 
001, 

8219. Toy Boat, W. P. Thompson.—( Niiraberger Metall- 
und Lackierwaarenfabrik vorm, Gebr, Bing A.-G., 
Germany.) 

8220. Printine Press, W. M. Rockstroth, London. 

$221. ManuractTuRE of PictuRE Frames, M. Wiskott, 
London. 

$222. Puzzir, T. G. Proud, Plaistow, Essex. 


E. C. Boyer and F, Radford, 


Liver- 
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$223. CLEANING the InreRIors of Casks, T. Stone, 

London. 

8224. Toy, C. Grayson, Liverpool. 

8225, Distripcrinc Apparatus for Srwaas, 8. 
Adams, Harrogate. 

226. Stcices, 8. H. Adams, Harrogate. 

. INDICATING SCNKEN VESSELS, F. Mitchell and W. 
s, Nottingham. 

8228. FRICTION CLUTCHES, 

chester. 

8229. Seats for Tramcars, W. Boon and W. Bell, 

Manchester. 

$230. Manuracturg of Corres Exrract, G. 8. Bratby, 

Manchester. 

8231. WirE Rorpk Hav.ace Cup, 

Nuneaton. 

8232. TRamcarR WueEt Guarp, J. A. Royle and J. W. 

Parker, Hull. 

8233. Srenctts for Giazinc Bricks, F. Mountford, 

Stoke-on-Trent. 

8234. Capiners for PiaNorortsEs, T. W. 

Burnley. 

$235. Rorary Pumps, C. W, Carter and B. Draper, 

Liverpool. 

8236. PrRopucinc PHotocrapxs, J. M. Young, Cooks- 

town, Co. Tyrone. 

8237. Roors of Rartway CarRriaces, T. 

Warwickshire. 

8238. Printinc Yarns, W. Rodger and R. O. Tweedie, 

Manchester. 

$239, MARINE SIGNALLING, J. D. Dunlop, Liverpool. 

8240. GuaRps for TRamcars, A. B. Buist, G. Low, and 

D. Hunter, Dundee. 

8241. Borer for HEaTING Purposgs, E. M. Augustus, 

Manchester. 

8242. SHow Carps, Winpow Tickets, &c., F. Grainger, 

Bradford. 

8243. Writinc Desks, A. G. Matthews and H. Jolliffe, 

Bristol. 

8244. CrrcvLaR KyiTrinc Macuings, J. Scott, Man- 

chester. 

8245. Construction of Razor Srrops, J. A. Figorski, 

Sheffield. 

$246. AppiTIONs to Step Lappers, J. H. Heathman, 
London. 

8247. INTERNAL-COMBUSTION ENGINES, C. Bir- 

mingham. 

8248. ApsusTING SwinGc LooKING-GLassE3, E. Tubbs 

and A. Farey, London. 

8249. LIFE-PROTECTING APPARATUS for TRaMcaRs, E. 

Bairstow, Morecambe, 

8250. Spgep Recutators, C. H. Brigg, Huddersfield. 

8251. CyLinpRicaL Tape Howper, E. D. de Hamel, 

Tamworth. 

8252. ARTIFICIAL Limes, G. Bulmer, 


H. 






R. and J. Bridge, Man- 


J. W. Smallman, 


Hargreaves, 


J. Mortin, 


Lee, 


Gateshead-on- 


'yne. 
8253. BrusH Size Boxss, T. F. and J. H. Braime, 
Leeds. 

8254. Comptnep CARRIER and Stanp for Cyc.es, J. 
Green, Worthing. 

8255. AuTomaTic CoupLeR, F. McF. and H C. Harvey, 
Penzance. 

8256. RaiLway Timk-TaBLEs, D. B. McConechy and E. 
G. Peyton, Glasgow. 

8257. DrRawinc Stanps and Tapies, W. C. Lindsay, 
Glasgow. 

8258. Suip’s PRopELLER, J. Wulletopp, Germany. 
8250. STRINGING MusIcaL InsTRUMENTS, C. H. and J. A. 
Midgley, Keighley. 

8260. Potato Setter, J. Smith, Worlaby, Lincolnshire. 
8261. Door Bouts, W. M. Trousdale, Harrogate. 

8262. BANDAGE for DamaGED Hose Pip1na, H. Fischer, 
Glasgow. 

8263. ComBrinaTIoNn TooLs, P. K. Stern, New York. 
8264. Mintnc Macuiyery, R. Wilcox. London. 

8265, WasHers and Rives used for Packi1no, Lockerbie 
and Wilkinson, Limited, and J. M. Lockerbie, 
Birmingham. 

8266. TrarLinc Cars and RicksHaws, E, A. Stretton, 
Biriningham. & 

8267. OpgERaTiInG the Pornts of Tramways, R. Lee, 
London. 

8268. WasHING Macuines, A. Marsden, London. 

8269, Lire PRESERVER, G. T. Piggott and E. E. Lewis, 
Birmingham. ; 
8270. FIREGRATESand MANTLEPIECES, R. W. H. Rodney, 
Birmingham. 

8271. MeLTINc Wax, J. W. Robinson and E. Riley, 
London. 

272. Horns for Motor Venicies, T. J. Berryman, 
London. 

8273. Puzzie, F. D. Currie, London, 

8274. Apparatus for ConNEcTING Taps, T. Evans, 
London. 

8275. Topacco Pires, J. Andrew, London. 

8276. WarRmMInG Apparatus for Rooms, W. Winter, 
London. 

8277. Writ1nc Pens, G. Bower, St. Neots, Huntingdon- 


8} 


re. 
3. Maxine “Fuses,” G. Bower.—(A. Ferandez, 
Sweden.) 
8279. Yarn Dyzine, R. Shuttlewood and F, W. Fan- 
shawe, London. 


8281. Sprina Jacks for TELEGRAPHS, The Telegraph 
Manufacturing Company, Limited, and W. Bartlett, 
London. 

$282. Compassss, F. Weidenmiillee, London. 

8283. CHEcKING the Output of Macurings, L. Lenot, 
London. 

$284. VALVkE GEAR for Enarnegs, R. F. Knight, King's 
Lynn, Norfolkshire. 

$285. Mrans for Propucina Prcturks, J. H. Corthesy, 
London. 

286. Boxers, H. L. Symonds, London, 

TurF CokIne Ovens, G. Bamme, London. 

288. ELECTRICAL SMELTING of Orgs, E. Stassano, 

London, 
8289, VengrERING Cramp, O. Hocking, Leytonstone, 







Essex. 

$290. Device for SNARING Rassirs, E. and E, Howard, 
London. 

8291. INcANDESCENT Gas BurRNeER, J. H. Sheldrake, 
London. 


2. TaBies, F. J. Notley, London. 

$293. Process for RECOVERING GoLp, E. 
Praceiq, London. 

8204, MANUFACTURE of CyanrpEs, E. C. 
G. 8. Albright, London. 

8295. Dinina TABLE, E. Beauchamp and C. Dalboni, 
London. 

$206. Rupprrs of Racine J. H. 
London. 

8297. Steam Traps, G. E. Arnold, London. 

8298. EartH Ciosets, J. Donkin, London. 

8299. Gas Burner, H. H. Lake.—(Hanseatische Acety- 
len Gas Industrie Aktien-Gesellachast, Germany.) 


Bouchaud- 





Rossiter and 


Boats, Clasper, 


8300. MaNnuracture of Nitric Acip, W. Ostwald, 
London. 
8301. SreriLisinc Process, H. H. Lake.—{l. B&. 


Seddon and L, D. Giroux, United States.) 

$302. TREATMENT of Aum, U. Alvisi and F. Millose- 
vich, London. 

8303. Manvuracturg of Boots, &c., G, 
London. 

8304. Repucina 
France.) 

8305. Pneumatic Trres, C. Davies, Liverpool. 

8306. Putteys, C. Hartness and A. W. Wilson, Liver- 


F. Haynes, 


Zinc, G. Hughes.—(L. 


Deseampa, 


pool. 
8807. TREATMENT of the Eve.ips, R. Donald, London. 
8808. TREATMENT of SKIN Diskases, &c., R. Otto, 


London. 

8300. Manuracturr of Fasrics, P. and E, Leroux, 
London. 

8310. Boot Prorrcrors, J. Schroeder and B. Neupert, 
London. 


8311. CoupLinos for Ramway Veuicies, W. Liwen- 
stern, London. 

$312. Recorpino the Position of Sienats, J. P. de 
Braam, London. 

8313. HackLiIna Macnines, J. Mackie and G. Shaw, 
Belfast. 
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8314. Batt Bearino, D. Roper and J. Whitehouse, West 

Bromwich. 

8315. CoupLina for TABLE Decoration, E, M. Chapman, 

London. 

= etal Loom, E. J. and W. Scott, Hudders- 
eld. 

8317. Prna-Pona Net, C. E. and A. K. Clarke, Man- 

chester. 

8318. Sevr-Eyectinc Cigar Howper, H. F. Woodgate, 

London, 

8319. Turbines, J. Dickie, Glasgow. 


8320. Pinc - Pong Batt Retriever, J. Quick, 
Torquay. 

8321. Cycierre, A. H. Malcolm, Bath. 

8322. Turninc over Leaves of Music, J. Davies, 
Liverpool. 

8323. Swincinc Brackets, E. Townshend, Bir- 
mingham. 

8324. CONTINUOUSLY-TRAVELLING TABLES, J. Ingleby, 
Leeds, 


8325. BacHELor’s Burton, J. Ingles, jun., Glasgow. 


8326. ARRANGEMENT for Hotpinc Curtains, W. 0. 
Chisholm, Glasgow. 
8327. Driving Mrcuanism of Fans, E. W. Bache, 


Birmingham. 
8328. Apparatus for Re-settineo Hat Briws, H. Wood, 
Manchester. 


8329. Printinc Macuines, R. B., H., S., and F. 8. 
Furnival, Manchester. 

8330. Rina Sprnninc Frames, H. A. Smethurst, 
Oloham. 

8331. Roorinc, J. H. Smith and A. E. Guest, Bir- 
mingham. 

8332. PuriryInc ALconoiic Ligutps, F. R. Japp, 
Aberdeen. 


8333. METALLIC PackinG, The United Kingdom Self- 
Adjusting Anti-friction Metallic Packing Syndicate, 
Limited, and H. J. Gold, Liverpool. 

8334. ELtecrric Arc Lamps, M. J. L. Weston.—(A. ce 
Puydt, Belgium.) 

$335.. Ties, V. Poulet and the Tile and Ceramic Pro- 
ducts Manufacturing Company, Limited, Glasgow. 

8336. BREAKING CompreEsseD Hay, 8S. H. Kettle and D. 
Belcher, Manchester. 

8337. SHapE Houper for Lamps, J. E. Smith, Man- 
chester. 

8338. Exectric Licatine Switcs, J. E. Smith, Man- 
chester. 


8339. INCANDESCENT ELectriv LicuTine, J. E. Smith, 
Manchester. 

8340. INCANDESCENT ELectric Licatine, J. E. Smith, 
Manchester. 

8341, INCANDESCENT ExLectric Lamps, J. E. Smith, 
Manchester. 

8342. ‘Sun and Weraruer Buinps, E. A. Spiers, 


London. 

8343. JEWELLERY Snap for Brace.ets, W. A. Hilyard, 
London. 

8344. MILITARY VALIsEs, T. C. Lawes, London. 

8345. ELecrric Hanp Lamp, F. J. Turquand and J. F. 
Wakelin, London. 

8346. REFRIGERATING APPARATUS, H. Ammon and K, 
Drechsler, London. 

8347. Time Recorper, A. Beasley and H. H. Harrison, 
London. 

8348. TickET Fastengr, F. A. Pereia, London. 

8349, VEHICLE WHEELS, G. W. D. Scott, London, 

8350. MANUFACTURE of PostaL ENvELorEs, L. D. Duke, 
London. 

8351. Securina Biouses in Position, M. E. Widdi- 
combe, London. 

. PoLisHIne Precious Stones, A. G. Brookes.—(G@. 
”. Gregory, United States.) 

8353. Cigar Cutter, J. Airs, London. 

8354. FacILiITaTiInG Fasteninc of Stups, P. Eckford, 
London. 

MacuixeE for Brusnina Harr, W. D. L. Busby, 
London. 

8356. KettLe, W. Derbyshire, London, 

8357. CANDLE Ho.tper, A. C. Webb, London. 








8358. Cuancr Makers, C. A. Allison.—(M. H. Johnson, 
United States.) 

8359. PHonocraps, T. F. Burgess and A. P. Gr nger, 

London. 

8360. MANUFACTURE Of PARANITRANILINE, A, G, Green, 

London. 

8361. Moror Veuicies, E. J. Pennington, London. 

8362. TRANSMITTING EQuaL MOVEMENTS to a Distance, 

Siemens Bros. and Co., Limited, and F. Hird, 

London. 

8363. IonitING Miners’ Sarety Lamps, H. Davies, 

London. 

8364. Trumprts for PHonocrapus, A. 8. Marten, 

London. 

8365. SpEED-cHANGE Gear, H. H, Lake.—(Luzxsche 

Industriewerke A.-G., Germany.) 

8366. Recorpinc Musica Compositions, H. H. Lake. 

—(B. Preda, Italy.) 

8367. ELECTRICALLY HEATING SeaLina Wax, H. Hel- 

er, London. 

8368. BurNinc off INCANDESCENT MANTLES, F. Fritz, 





oe, Oe Macuings, D, 8. Keith, Toronto, Ontario, 


8370. ConsTRUCTING FIREPROOF FLOORING, A, de Man, 


London. 
8371. Propucine Drsians on Paper, F. R. Schmiede} 
* London, > 
8372, MANUFACTURE of INLAID Lino.Eum, C. H, Scott 
London, . 
8373, MaNuFACTURE of INLAID LinoLeum, C. HH, Scott 
London. ; 
S374. MANUFACTURE of INLAID LINOLEUM, C, H, Scott 
London. : 
8375. MANUFACTURE of INLAID LINOLEUM, C,H, Scott 
London, , 
8376. Pumps for Feepine WATER to Steam Generarogy 
T. H. White, London. fe 
8377. Devick for HoLpinc STanpb-piegs, R. Hany 


London. 

S378. ADVERTISING Device, A. Davies, London, 

337% Dryina Woop, A. Maassen, Liverpool. 

8380. CAN-MAKING MACHINERY, W. 8. Cumming, 
London. ' 

8881. MECHANICALLY CLEANING the Surraces 

NGRAVED PLares, F. E. Blaisdell, London. 

2. Tacs for Lacs, K. D. Stevenson, London, 

3. Tea InrusErRs, J. F. L. Stevenson, London, 

8384. SHackces, J. Byrne, London. 

8385. Hot Water Jug Hanpie, G. and P. Gabre 
London. : 

8386. Copyina Presses, E. E. Koken, London. 

8387. ATTACHMENT for Lapigs’ BEvTs, E. C. 
London. 

8388. Toit. Couptines, McK. F. Bishop, London, 

8389, ELectric Cock WINDING MECHANISM, A. Tuerk, 
London. 

$390, PapER MARBLING Apparatus, H. and H. Anders, 
London. 

8391, Raprators, G. Lawrence, London. 

8392. Fiurer and Extractor Presses, J. G. Crossman, 
London, 

$393. Giazina, S. Deards, London. 

8894. Boxes, J. P. G. Draper, London. 

8395, SareTY Device for Scarr Pins, W. H. Thomas, 










Drage, 


London. 

$396. Trovans for ELectric Cases, W. E. Devonshire, 
London. 

8397, Makina Co.LLapsIBLe Boxes, W.and H. Rose, 
London. 


8398, ComBustTIon Enatngs, W. C. Holloway, H. 1, 
P. Keene, and F, C. Harper, London. 

8399. Ririgs, W. Foggo, London. 

8400. Steam Generators, A. Korge, London. 

8401. Poririers, L. Schumacher, London. 

8402. AvTomoBILEs, P. Roulleau, London. 

8403. CoLLAPsSIBLE TABLEs, E. Williams and T. Heffer. 
nan, London. 

8404. Boxes or Ho_pers for Matcues, 8. E. R. Halle- 
well, London. 

8405. Wacons, W. H. Schofield, London. 

8406. Gotr Batis, E. Kempshall, London. 

8407, MANUFACTURE of PLayine Batts, F. H. Richards, 
London. 

8408, PLayine Bais, F. H. Richards, London, 

$409. PLayine Batis, E. Kempshall, London, 

8410. Gotr Baus, F. H. Richards, London. 


A. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 





684,800. Warer-wueeL, W. A. Doble, San Franc 
Cal.—Filed February 16th, 1901. 

Claim.—A reversible tangential water-wheel having 
a series a oppositely-faced buckets thereon, said faces 
similar pte of double ellipsoidal form, a transverse 
wedge-like bottom common to both, wedge-like parti- 
tions on each face in the central plane of the wheel, in 
combination with a branched nozzle, cach branch 


684 800] 





curved from the normal to discharge tangentially to 
the pitch-line of the centres of the said buckets, 
oppositely tothe other, and a movable spindle-shaped 
core piece in each branch, with stems and balancing 
pistons, each branch having a converging tip surround- 
ing the core-piece, whereby the discharge jets are made 
to impinge on the buckets in unbroken section, sub- 
stantially as specified. 

684,859. CoaL-HAaNnDLING Device, S. B. Peck, Chicago, 

1U,—Filed Auquat 9th, 1900. 

Claim.—In a device for handling material such as 
coal the combination of a suitable carrying mechanism 
or frame, with a material-conveying device carried 
thereby, and omennas a chute or trough-like por- 
tion, an outer substantially vertical end piece and a 
continuous conveyor which travels through said chute 
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rtion and along such outer end, the 
parts of the shone or_trough-like — and outer 
end co-operating with the parts of the continuous con- 
veyor so as to form a series of compartments substan- 
tially uniform throughout the line of travel so that 
the material received at one end is carried along to 
the lower end of the discharge way without any 


or trough-like 





London. 








McDonnell, London, 


8280. KnIFE CLEANERS, G. W. Langley, London. 





sudden drop or fall. 
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LITERATURE. 


Sanitary Engineering: A Practical Manualof Town Drainage 
and Sewage and Refuse Disposal. By Francis Woop, 
A.M. Inst. C.E., F.G.8. London: Charles Griffin and 
Co., Limited. 1902. 


Tux author has set himself the task of producing one 
volume which of itself is to deal with the whole science 
of sanitary engineering in “ a comprehensive, concise, and 
intelligble form.” He himself has felt the need of such 
a book, as who indeed among sanitary engineers has 
not? and he has certainly gone a long way towards 
achieving his object, even if he may not be said to have 
quite done so. He has, at any rate, brought together a 
most useful collection of valuable and interesting matter, 
and has arranged and fashioned it in such a manner that 
it all bears the stamp of personal experience. Such being 
the case, the book will probably be found of much service 
to all students of this branch of engineering. At the 
same time it should be well understood that, though a 
most complete little book in its way, it must be regarded 
as being of necessity to a large extent superficial; and, 
as the author remarks, “ be taken merely as a preliminary 
to those volumes which treat the subjects mentioned in 
this work in a more comprehensive manner.” 

With so much preface, we can proceed to outline 
briefly the subjects dealt with. The first of these is 
hydraulics, and in this branch the methods of obtain- 
ing various recognised formule are described. In his 
preface the author says that only the most elementary 
knowledge of the different branches of mathematics are 
required so as to follow these ; but we find the integral 
calculfis and trigonometry largely used. There is a very 
fairly complete dissertation on the discharge of fluids 
through orifices of various sizes and forms, as well as 
over weirs, and following this there is a chapter on the 
formule for the velocity of water in pipes, &c. Earth 
pressures and retaining walls are then dealt with, and 
here we find the differential calculus employed, as well as 
trigonometry. We do not mention these facts as in any 
way detracting from the value of the book; quite the 
contrary, especially as these higher mathematics are only 
used as a means to arrive at an end, and the equations 
are, generally speaking, fully explained. We draw atten- 
tion to them simply because we do not think the average 
young student, when the time arrives for him to take up 
the study of sanitary engineering—supposing he is to be 
a sanitary engineer—would be old enough to have 
mastered either the integral or the differential calculus, 
though he might, perhaps, have a smattering of trigono- 
metry. From retaining walls we are taken to power. The 
sanitary engineer, says Mr. Wood, although he may not 
be a mechanical engineer, must have such a knowledge 
of machinery or mechanical power as will enable him to 
carry out his schemes to a successful and economical 
issue. We are quite of his opinion. The engineer, what- 
ever branch of the science may be his speciality, should, 
as a preliminary, possess a working mechanical know- 
ledge. It will serve him in good stead throughout his 
career. The sanitary engineer, for example, will almost 
certainly meet with cases where he has to pump sewage. 
He must, therefore, be fully conversant with boilers, 
steam or other engines, dynamos and motors, or other 
means of producing power, as well as with pumps. 
Naturally enough, the present treatise cannot deal with 
all these matters in great detail; but they are touched 
upon, and the relation between electrical and mechanical 
units is explained. Pumping with hydraulic or pneumatic 
power is also alluded to. 

What has gone before may be considered as being 
introductory, as it were, to the book proper. With 
“ House Drainage " the main subject matter may be said 
tocommence. This question is gone into at consider- 
able length, and the text is illustrated by means of 
engravings, which are for the most part well above the 
average. It will not be necessary to go at length into 
the subject matter of this chapter, nor into that of the 
chapter following on land drainage. Sewers next claim 
attention, and we have read the chapter with consider- 
able interest, for without being profuse, it gives a wonder- 
fully complete review of the whole subject. After 
recounting the advantages and disadvantages of the 
separate system, the author says that he is in 
favour of employing it, especially in conjunction 
with bacteriological treatment; but if it be used, 
then he advocates that the sewers proper should 
take the first washings of a storm, not only because 
they are so foul, but also to occasionally flush the sewers 
at small cost. The chapter on sewage pumping discusses 
the horse-power requisite to perform certain work. This 
particular chapter is largely taken up in describing the 
Shone ejector and the Adams sewage lift in greater detail 
and at greater length than appears at all necessary. 
Following this there is an excellent chapter on “ Sewer 
Ventilation.’ The author deals with this subject most 
thoroughly. He is convinced that the erection of venti- 
lating pipes in the ordinary way does not serve the pur- 
pose of remedying “ a noxious and dangerous atmosphere 
which may be located in a sewer” in the least degree. 
The shaft, he says, will not in most cases ventilate itself, 
and often enough the air is merely oscillating in the pipe. 
The movement of the air in the pipe depends on the 
direction of the wind, on its intensity, on the atmospheric 
temperature, and on the temperature of the air in it. 
“ By retaining the air in the sewer itself,’ he adds, “ it 
cannot do the slightest harm to any person. The only 
danger that might arise is when the men employed in 
examining the sewers enter this portion without first see- 
ing that the air is purified.” 

We may pass over without comment the next three 
pee age which deal with drainage areas, sewers, and 
trade refuse and river pollution, not because they are 
wanting in value, but because in them nothing strikingly 
novel is adduced. The next two chapters deal with the 
treatment. of sewage, the first discussing broad irrigation, 
Intermittent downward filtration, and a number—as 





many as twelve—of different systems of chemical treat- 
ment, while the second treats of bacteriolysis. In both 
cases the descriptions are necessarily short; but taken 
broadly, the two chapters give a very fair general idea 
of the various processes in use. In some instances more 
details are given than in others, anc it is all interesting 
reading. Of the remaining chapters, that on refuse 
destructors is the most important, and it contains a 
large amount of useful information. We must not forget to 
mention the index, which appears to have becn very well 
compiled. 

Taken as a whole, the work shows care in preparation. 
The author’s opinions on some points differ from those 
of other authorities; but, as a rule, he gives excellent 
reasons for the conclusions he has come to, and as he 
himself justly remarks, “The onus of accepting or 
declining them must, in our present state of knowledge, 
rest with the reader.” It covers a great deal of ground, 
and the descriptions given are in some cases without 
quite sufficient detail. On the other hand, there are de- 
tails which might well have been omitted. We are of 
opinion, however, that the book may be found of value, 
not only to students, but also to many practising sanitary 
engineers as well. 





Le Béton Armé et ses Applications. Par PauL CHRISTOPHE, 
Ingénieur des Ponts et Chaussées. Deuxiéme édition, 
refondue et augmentée. Paris et Liége: Ch. Béranger. 
1902. 

THE statement that armoured or reinforced concrete has 
been in use for a long time in England can hardly be 
accepted as correct in its entirety. It will only hold 
when the employment of this combined system of con- 
struction is regarded from a very restricted point of view, 
and upon a minor scale. But neither the principle nor the 
application of this intermixture of two different materials, 
widely different in constitution and behaviour, has 
received any encouragement worth noticing from English 
engineers. This is attributed, in the present volume, to 
our lack of appreciation of the really valuable qualities of 
the combination. It may be equally due to our cogni- 
sance of its demerits, and our distrust in its capabilities 
for the execution of important engineering works. No 
one will deny that the system possesses some advantages 
for many ordinary building purposes, and has been 
adopted, especially in cases where the structure must be 
fireproof, with a considerable amount of success. The 
only three instances quoted of the use of armoured 
concrete in England are all situated at Southampton. 

In the first, expanded metal enters into the construc- 
tion of the steps of the winding staircase of the Royal 
York Palace of Varieties erected in 1898. In the second, 
which is rather more pretentious in character, some 
500ft. of quay wall have been built, upon the Hennibique 
method, for the London and South-Western Railway. 
The third instance is that of a wharf, constructed upon 
piles, and carrying a 30-ton crane. While admitting, 
therefore, that the validity of the principle of this mode 
of construction is still under discussion, it is impossible to 
shut one’s eyes tothe actual working examples extant here, 
upon the Continent, and in foreign countries. Among the 
foremost of these are numerous bridges whose dimensions, 
though moderate, fully entitle them to rank as genuine 
engineering structures, and far beyond ordinary builders’ 
work. Allowing that armoured concrete is at present 
upon its trial, passing through that period of transition 
common to all novel constructive methods, no one will 
dissent from the proposition that it should by all means 
have a fair trial. 

After a general exposition of the principles of the 
different systems, which are legionary, they are all classi- 
fied, and detailed descriptions and illustrations of the 
more important and better known among them are 
given. Armoured concrete or armoured cement is 
defined as a heterogeneous material employed for the pur- 
poses of construction, and consisting of a matrix of con- 
crete or cement mortar, in which is embedded a skeleton 
framework of iron or steel. The invention or introduc- 
tion of it is generally attributed to M. Monier, who carried 
out some experimental applications of it thirty years ago. 
In the Monier system the framework consists of a number 
of parallel rods intersecting each other at right angles, 
and disposed lattice-wise. Hyatt employs flat bars 
pierced with holes, through which are threaded small rods 
termed distributing rods. Donnath and Miiller introduced 
diagonal bars, Rabitz used galvanised wire, and Mr. J. F. 
Golding, of America, is to be credited with the invention 
of expanded metal. Among the different systems that of 
Hennibique deserves notice. It consists of a combination 
of straight and curved frames supplemented with 
stirrups, and in the form of the figure eight. 

The great majority of armoured concrete bridges 
hitherto erected are limited to pedestrian and ordinary 
road traffic, and it is rare to find any of the spans exceed- 
ing 100ft. One instance is that of the Waidhofen road 
bridge over the Ybbs, having a span of 145ft., and belong- 
ing to the Monier system, and holding the record for that 
type. Another deserving example, built on the Melan 
pattern, reaches a span of 140ft. It should be noted that 
the largest armoured concrete arch has been constructed 
on the Hennibique system and has a span of 165ft. 
Arches of this description have been erected with 
articulations at the springings only, and also with 
an additional hinge at the crown, similarly to those of 
masonry. The chapter dealing with these matters is 
the longest and best in the book, even if exception 
may be taken by some that the number of examples 
is a little redundant. Passing from the practical to the 
theoretical consideration of the whole subject, the study 
of it becomes exceedingly complicated, tedious, and 
inconclusive. Certain purely empirical formule can be 
deduced, which will furnish different methods of calcula- 
tion, but these are so intermingled with hypotheses and 
assumptions of a character so uncertain, that they cannot 
be regarded as either accurate or reliable. It is not from 
absolute want of experiments that more knowledge is not 
available respecting the exact relation existing between 





the concrete and the metal, and the part played by each 
element of the heterogeneous combined mass. Nearly all 
the systems have been tested, but as the conditions in no 
two of them were the same, the results obtained by the 
trials are incapable of comparison. It is no wonder, 
therefore, that neither the ultimate resistance nor the 
flexibility of armoured concrete has been accurately 
determined. ~The influences affecting deformation are so 
numerous that they are not ear of general appli- 
cation. Consequently, the formule based upon them are 
worthless for any system other than that constituting 
the subject of the experiment. It is observed that 
the accounts of tests of this description, published 
by parties interested, possess but little theoretical value. 

Among the causes which influence the manner in which 
specimens of the different systems fracture, are the com- 
position and preparation of the concrete, the proportion, 
section, and arrangement of the armature in its matrix, 
and the disposition of the load. It has been long 
recognised that both the quantity and the age of the 
concrete used, affect the tensile breaking strength of both 
beams and girders, and so of flags or slabs, but the exact 
relation has not yet been established. Itis not necessary 
to peruse in Chapter IV. the numerous solutions and 
equations offered for the same problems. These are all 
based upon the many and contradictory hypotheses put 
forward at different times. There is a series of practical 
formule deduced from experiments, and a certain number 
of theoretical data, which must be taken for what they are 
worth and are easy of application. The author admits that 
there are two objections to the use of armoured concrete 
advanced by its opponents. The first is that there is no 
method of calculating the strength of structures of this 
material which will ensure the requisite amount of security. 
Secondly, that concrete possesses so many variable quanti- 
ties, that it is impossible to estimate the ultimate resistance 
of the work. It is admitted that no conclusion has yet been 
arrived at for the adoption of a satisfactory and definite 
method of calculation; but it is urged that many existing 
structures have been designed by the aid of purely 
empirical formule, and that, nevertheless, they have 
stood very well. Again, there is no mode of making 
calculations of stability which is altogether exempt from 
hypotheses and assumptions, and it must be admitted 
that this statement is in a great measure true. We 
cannot accept the author's deduction that if, there- 
fore, defects in the.theory of this system of construction 
do affect the safety of it in practice, and even, perhaps, 
render it doubtful in certain cases, that is no reason why 
an approximate solution should not be employed. 

With regard to the second allegation, it is acknow- 
ledged that nothing resembles less one concrete than 
another concrete. It is also known that, in spite of all 
possible care to ensure uniformity in the composition of 
concrete, it is rarely, if ever, attained. It is not 
uncommon, in the same laboratory, for identical test 
pieces to display widely different powers of resistance. 
While this objection is allowed to be incontestable, the 
same line of argument is adopted as in the former 
instance. It is stated, in reply, that it must be borne in 
mind that other ordinary materials behave themselves 
very much in a similar manner. Test specimens of both 
iron and steel frequently, when under trial, present 
analogous discrepancies. We admit that experiment 
and actual experience do not confirm the validity of 
some minor allegations, which are more fanciful than 
real. Of such are the accusation that the metal will 
corrode when in contact with the wet concrete, and that 
the adherence of the two materials to each other will be 
very slight. The most important objection to the steel 
and concrete method of construction is one which is 
inseparable from it, and, moreover, constitutes its very 
raison d’étre. The author hits the nail on the head when 
he remarks that “armoured concrete differs altogether 
from ordinary homogeneous materials. Thence springs, 
without doubt, the instinctive aversion which many 
engineers feel for its peculiar properties.” Its hetero- 
geneity condemns it. There are two serious difficulties 
to be surmounted. One is to make the two distinct 
materials act together as if they were one, and the 
other to determine what portions of the stresses are 
borne by each. 

Some recent experiments carried out by the Société de 
Constructions in armoured concrete at Amsterdam, and 
published in full by our contemporary Le Genie Civil, 
have an important bearing upon the uncertain manner in 
which beams and girders built of this material behave 
under testing operations. Premising that the conditions 
of the resistance of examples of this description are still 
extremely variable and badly defined, it is further stated 
that the observations made during the trials demonstrated 
that specimens of this system of construction, without 
any apparent cause, did not fracture in a uniform manner, 
Sometimes they gave, way by the simple crushing of the 
compressed part, unattended by any cracks or fissures. 
At other times, previously to the fracture, fissures ap- 
peared, and progressively developed until the beam failed. 
In other instances failure occurred owing to the shearing 
stresses which the ‘stirrups placed near the centre of the 
beam should have provided for. An excellent paper by 
W. Kendrick Hatt, on the “Theory of the Strength of 
Beams of Reinforced Concrete,” confirms the conclusion 
we have arrived at. It is therein observed that the ex- 
perimental side of the problem has not been well worked 
out. Further, more extended experiments are needed to 
determine the tensile strength of concrete, both rein- 
forced and not reinforced. In addition, a long series of 
experiments is required to check the reliability of the 
formulas used in designing structures of armoured 
concrete. 

“ Le Béton Armé” is well worth perusal, especially the 
practical portion of it, which informs its readers of every- 
thing of importance that has been accomplished by 
armoured concrete in its numerous applications to almost 
every example, large and small, of building and engineer- 
ing construction. We cannot say quite so much for the 
theoretical part of the contents, which are needlessly 
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diffuse. The formule given moreover do not satisfy the 
doubts of the inquirer. They are not based on sutfticiently 
firm foundations. 


The Deep Level Mines of the Rand, and their Future Develop- 
ment. By G. A. Denny. Large 8vo. 170 pages. with 
illustrations. London: Crosby Lockwood and Son. 1902. 
Price 25s. net. 

Tuts book is mainly devoted to the consideration of the 
future of the Transvaal gold mines as bound up with the 
exploration and :development of the deeper levels of the 
Main Reef series; as although ample room for expansion 
is still available on the outcrop mines where ores of low 
produce hitherto untouched prevail, the yield from such 
material will be of quite secondary importance in com- 
parison from that obtained from deep levels in districts 
below the earlier rich outcrop mines. The object in view 
is the discussion of issues pertaining to deep level mining 
from the commercial and not from the technical side, 
and, therefore, technical details have, as a rule, been 
avoided, except as required for the illustration of special 
points, the chief attention being given to questions of 
yield, cost, works, time required for development, and 
the like. The subject of the machinery equipment of 
deep level mines will be fully dealt with in another work 
now in preparation by the author. 

A principal point insisted upon is the necessity of 
largely increasing the size of the setts in the deeper mines, 
with shafts from 3000ft. to 4000ft. deep. The extent of 
200 claims, or something less than 300 acres, generally 
held to be sufficient to keep 200 stamps at work for 
twenty years, is considered to be too small to bear 
the heavy initial expense of sinking and equipment of the 
shaft, estimated at about £200,000 each, and the area 
should be increased to 336 claims—494 acres—with, 
wherever possible, a dimension along the strike of three 
or four times that along the dip, and the nearer to the 
higher figure the better. The location of the shafts is a 
matter requiring much consideration, and there seems to 
be considerable difference of opinion as to what may be 
the most advantageous arrangement. The author's opinion 
seems to be in favour of sinking as near to the rise boundary 
as possible in preference to a central position, mainly on 
the ground of the chance of the mine coming into pro- 
duction a year earlier. For two contiguous properties, 
2000ft. broad in the direction of the dip, with a joint 
length of 12,000ft. along the strike, three shafts are advo- 
cated—a joint one on the central dividing line, and one 
about 4000ft. distant on either side, which would allow 
the main development levels to reach the boundaries 
simultaneously, while giving an equal tramming distance 
from either side to each of the shafts. It is, of course, 
difficult for anyone not familiar with the circumstances 
of the locality to form an opinion as to the suitability of 
the methods employed, but the number of deep shafts 
between 1300ft. and 4000ft. deep, thirty-one in all, now 
in progress, with an aggregate of 80,000ft., of which 
50,000ft. are still to be finished, seems somewhat excessive 
for the area of the ground commanded—about 12,000 
acres — and consolidation on a scale larger than that 
recommended by the author might be advisable in the 
deeper enterprises. Although much is said about deep 
level mines, the vertical depth sunk in the mines 
of that class actually productive is not very great, rang- 
ing from 840ft. to 1608ft., while the outlay of the nine 
companies, having together 19 shafts and 1160 stamp 
heads, is given on page 106 as £5,312,376, or an average 
of nearly £600,000 for each company. The greatest 
depth reached in any sinking in the deeper series is at 
the Jupiter shaft, something more than 14 miles distant 
from the outcrop, which is down to 3750ft., the probable 
depth to the reef not being given. Some five others are 
expected to reach the reef at depths of 4000ft. to 4100ft. 
The author, however, contemplates mining at much 
greater depths, and considers in detail the cost of develop- 
ment and equipment of the deep-level mines of the future 
in the third row, having shafts 6000ft. deep, requiring 
about five years’ time for sinking, with an additional two 
to three years for laying out workings capable of supply- 
ing a battery of 200 stamnps. The cost of such an under- 
taking is estimated at £997,000, rather more than one- 
half of the sum representing the cost of two vertical 
shafts and their equipment. Such mining is, however, 
still somewhat in the future, but the mechanical and 
other problems involved in the successful opening and 
working of the deep sinkings actually in progress are 
sufficiently complicated to call for the exercise of the 
highest engineering talent and experience in their solution. 

These subjects are to some extent noticed by the 
author, but only in a very general manner, their more 
detailed treatment being, no doubt, reserved for the 
future volume. In the description of deep winding 
systems in Chapter IX., which is taken from our articles 
on the subject published about eighteen months since, 
the source being fully acknowledged, the author speaks 
of the Koepe system as being the method adopted in 
Germany for deep winding. This is putting it rather 
too absolutely, as, although it is more largely used in 
Westphalia than in any other mining district, it has not 
been tried to any greater depth than 2300ft.; and in 
one instance in Belgium where it was applied to a pit 
3084ft. deep it has been replaced by flat ropes wind- 
ing on an increasing diameter. 

A large portion of the volume is devoted to financial 
considerations, which are somewhat beyond the field of 
our work, but much matter of interest will be found in 
them, although the arithmetical methods used do not 
seem to be in all cases irreproachable. One table on 
pages 158-159 seems to require some further explana- 
tion. It refers to the cost of importing machinery and 
plant to the Transvaalirom Europe. The total cost of 

urchase in Europe being £38,156, was increased to 
£59,748 at the mines by freight charges, duty, &c., and 
this is said to be an increase of 6298°45 per cent. over 
the home cost. We should like to know what this latter 


would seem to give about 57 per cent., which is certainly 
not excessive, considering the distance traversed by sea 
and railway. 








WATER SUPPLY AND 


IRRIGATION. 
By W. Grppons Cox. 
No. I. 


Tue story of the rise, progress, and present state of the 
art of well-making is, I submit, not only exceedingly 
interesting, but when the great economic results accruing 
from the exercise of the art are considered, it brings 
us face to face with one of the most practical and impor- 
tant means of combating those scourges to which many 
parts of the British Empire are subject—persistent 
droughts. 

The earth is saturated with water, more or less. 
Under vast areas of semi-tropical and tropical aridity its 
crust is full of it. Water has been proved to exist 
under the driest and most barren sections—even the 
deserts—of the earth. It is being constantly dis- 
covered by advancing exploration, and may be obtained 
by boring at any point in the artesian areas. Irrigation 
in connection therewith may be at the same time carried 
out in the simplest and most effective manner and at the 
least possible cost. 

All rock formations have absorbed water more or less. 
The compact limestones, even granite itself, have 
water in their composition, although it will not pass 
freely through them. Im the limestones, due to 
the solvent action of the rain, charged, as it is, with 
carbonic acid from the atmosphere, this is somewhat 
compensated for; great cavernous spaces are formed, 
which act as receptacles for the accumulation and pas- 
sage of water. Even in the non-artesian—the auriferous 
country—large quantities of water are found conserved 
in ancient fissures, since filled in by porous decomposed 
granite—kaolin, kc.—and other igneous rocks, as in the 
gold regions of Western Australia. In that state most 
of the mining shafts which have been sunk have had to 
contend with large bodies of water, which, though 
strongly saline, is of great value for miniag opera- 
tions, and, after distillation, for human consumption. 
Artesian water is, in fact, obtainable equally in the 
tropical as in the temperate and frigid zones, and the 
fullest utilisations of the water have taken place, as a 
matter of course, where it was most neede‘, as in the 
drought-ridden tropical deserts of Northern Africa, in the 
desert country of Southern California, and in similar 
regions of Australia. 

Very little of the crust of the earth is impermeable to 
water, whether it be by absorption or by hydrostatic 
pressure from above. The rain, when once it has entered 
the ground, is safe. Excepting a small portion lost in 
evaporation, it sinks vertically and moves laterally in all 
directions in which the strata are porous enough to admit 
its passage. Although the surface, or overlying, rock 
may be practically impervious to the passage of water, 
a porous rock may be found below, and its water may be 
utilised by sinking for the supply. However dry the soil 
may be in one locality, or moist in another, the boring- 
rod reveals a striking homogeneous condition in the 
depths of the crust. An oasis is formed in the desert 
wherever there is a passage upward for the impounded 
waters. 

Well-making.—We may now consider what use has 
been made of the water, and in an account of the great 
extent to which it has been utilised within historical 
times, may be found suggestions fora fuller application in 
our own. 

As regards its utilisation in Australia, I shall show later 
on that for the purposes of irrigation, apart from that 
of merely watering stock, the work is only in its initiative 
stage ; and that the potentialities of artesian water in that 
country are very great, and that with proper manage- 
ment—by the Federal Government, if need be—this great 
national asset will become a most important and vital 
factor in the development of the pastoral sections of the 
country. 

Of the antiquity of the art of well-making, of its origin 
and earliest state, as of the architecture of the 
ancients, no records are left. It is probable, however, 
that most, if not all, of the devices of the ancients for 
raising and dealing with water have been uninterruptedly 
handed down to us. Inthe East some of the oldest wells 
known are dug almost entirely through rock, and to what, 
until comparatively recently, were considered great 
depths. Joseph’s Well at Cairo, one of the most remark- 
able wells ever made, is in form an oblong square, 24ft. 
long and 18ft. wide. It is cut through solid rock for 
165ft., at which point it is enlarged into a capacious 
chamber. in the bottom of which a basin or reservoir is 
formed to receive the water from below. On one side of 
this reservoir another shaft is continued 130ft. lower, 
where it emerges through the rock into the water-bearing 
gravel underneath. Although the Temple of Solomon, 
with his golden house, ivory palaces, and gorgeous 
gardens, are wholly gone to decay and obliterated, the 
“Pools of Solomon ”’ are, like this well of Joseph’s, in a 
high state of preservation, and dispensing the “ heavenly 
fluid” as of old. Epiesus, too, isno more, and the Temple 
of Diana, which, according to Pliny, was 220 years in 
building, and upon which was lavished the talent and trea- 
sures of the East, which was the pride of Asia, and one of 
the wonders of the world, has vanished, while the wells 
and fountains that furnished the city with water remain 
as perfect and as “ life-giving’ as ever. 

Besides extensive hydraulic works in ancient Persia 
and Assyria, Egypt, and China, we find traces of equally 
extensive undertakings in the Western Hemisphere—in 
pre-Christian America. At the city of Mexico remains 
still exist of great wells and dykes for the supply of water 
which were constructed by Montezuma; the Incas 
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In ancient Greece wells were very numerous. The 
inhabitants of Attica were supplied with water from 
them. The ancient Egyptians irrigated the borders of 
the desert above the reach of the Nile from wells. In 
India not less than 50,000 wells were counted in one 
district of Hindustan, when taken possession of by the 
British, several of which were of high antiquity. In 
China wells are numerous and often of large dimensions, 
and they are even lined with marble. In Pekin they are 
very common, and some are of considerable depth. In 
this work, as in many others, that nation which we are 
inclined to despise seems to have taken the lead and con. 
structed the earliest and most useful works; when 
we talk of artesian wells, we are apt to forget that they 
were known in China probably thousands of years ago, 
Nearly the whole of the vast continent of Asia depends 
for its supply of water on wells, and the resemblance 
between the Steppes of Tartary and many parts of the 
British Empire is sufficiently close to warrant the belief 
that a system successful in the one case may be equally 
so in the other; and yet in Australia, for instance, in 
spite of the strong advocacy of artesian engineers, 
artesian water was not utilised, either by the Govern. 
ments or by private landholders, until a comparatively 
recent date. 

Although there is evidence of extensive irrigation 
works having been carried out in connection with the 
great rivers in the most remote times in Egypt, India, 
and China, the practice in later, though remote, times 
was to sink wells to supply each locality by means of 
irrigation works in connection with them. This method 
is pursued to this day by the Hindoos, Japanese, Chinese, 
Tartars, Ke. 

Greece and Rome, particularly the former, were great 
well-makers. It was the Romans who introduced well- 
making into Britain, and it would be interesting to know 
what amount of money was expended in shaft sinking, 
by manual labour, the hundreds of thousands of wells 
which were made before the era of the waterworks coni- 
panies set in, many of them mainly dependent, even 
now, on a supply from artesian sources. 

The utilisation of underground water is a leading fact 
in the history of Oriental regions, and its importance can 
be realised by an illustration from one country alone. 
The plateau or high table land which forms the greater 
portion of the peninsula of Arabia is without a single 
perennial stream or body of surface water. A population 
of 12,000,000 resides therein. Large quantities of wheat, 
durra, barley, millet, beans, and tropical fruits are grown 
on this high, apparently dry, sterile plateau. Ninety per 
cent. of the water which produces the present fertility is 
drawn from below the surface, through bored wells. The 
striking fact in all of Central Arabia is that of under- 
ground water supply. Throughout the eastern part of 
Oman, in the Persian Gulf—one of the hottest regions on 
earth—there are forty wells, the flow from which main- 
tains a population of 30,000 persons. 

In British India a system of irrigation by wells is 
carried on most extensively. An official work on the 
finances of India places the area of cultivated land at 
200,000,000 acres, of which 28,000,000 acres are cultivated 
by irrigation. Of this total about 12,000,000 acres are 
served by water drawn from wells. It has been estimated 
that the area covered in the Indian peninsula by well 
irrigation is not less than 20,000,000 acres. From acces- 
sible statistics of eleven districts, including Madras and 
the Punjab, allowing 10 acres for each well, 392,503 wells 
are reported, serving 3,925,030 acres. The Indian Govern- 
ment, since the famine periods, has given great encou- 
ragement and attention to the system of village wells, 
allowing bounties for their protection and providing 
careful regulations for their maintenance. 

In Sind, Beloochistan, Cashmere, Afghanistan, Persia, 
Chinese Turkestan, and in Russian Turkestan, the utilisa- 
tion of underground waters has always played a most 
important part in their economy. A vast system of 
natural underground conduits exists throughout those 
regions, especially in Persia. They carry the drainage 
waters of the foot-hills regions for long distances until 
they debouch upon the less elevated plains below. 
So enormous is this supply that vast populations have 
for many centuries past been supported from the fields 
quickened by the application of such waters. 








ENGINEERING STANDARDS COMMITTEE.—We are requested by 
the Secretary of the Engineering Standards Committee to publish 
the following letter from the Glasgow Chamber of Commerce and 
Manufactures :—‘‘ Dear Sir,—The Directors of this Chamber have 
learned with great interest and pleasure of the formation of your 
Committee to provide a remedy, by the standardisation of iron and 
steel products, for a condition of things which adversely affects the 
trade of the country, and which is becoming of increasingly urgent 
importance. The directors are in fullest sympathy with the 
objects which the Committee has been formed to accomplish ; 
many of the members of the Chamber having practical experience 
of the evils which it is sought to overcome, and I am desired to 
express the sympathy of the directors with the work undertaken by 
the Committee, and to say that it #ill be a pleasure to them if they 
canin any way contribute to its success.—William Jacks, Vice- 
President.” ? 

THE RaTING OF COLLIERIES.—The whole of the collieries in the 
Chesterfield Union appealed to the Derbyshire Quarter Sessions 
against their assessments, the aggregate amount to which objection 
was taken being about £114,000 rateable value. The cause of the 
appeal was the refusal of the Assessment Committee to withdraw 
a large increase they had made in the colliery assessments In 
consequence of the inflated condition of the coal market in the 
year 1900. The appeals came on for hearing at the Derbyshire 
Quarter Sessions on Monday, but the only appeals disposed of were 
those of J. and G. Wells, Limited, the occupiers of the Hornthorpe 
Colliery, the Renishaw Park Collieries, Nos. 1, 2, and 3, and the 
Holbrook Colliery, and of the Staveley Silkstone Cvlliery Company, 
and the occupiers of St. John’s Colliery, Staveley. These appeal» 
were twenty in number, and were by J. and G. Wells, Limited, 
whose aggregate rateable value was £16,095, and by the Staveley 
Silkstone Company, whose aggregate rateable value was £1024. 
Prior to the appeals being called on, a settlement was arrived 
at by Messrs. Wells’s rateable value being reduced to £11,222, and. 
the Staveley Silkstone Company to £705. The Assessment 
Committee agreed to pay the costs of these appeals. The other 








figure really means, The ordinary method of computation 





of Peru were also great adepts in the art of water supply. 


appeals were adjourned to the next sessions. 
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Tre Excixcer 


From the test pieces obtained, as noted above, samples will be | 
prepared lin. wide by Shin. between the shoulders, and the full | 
thickness of the plates. 

as of the test pieces not used for the tensile test wil] 
be used for the bending test. | 

Under no circumstances can the test pieces be annealed on 
receive any special treatment. 

Bending tests.—Test pieces, after the rough sheared edges have 
been removed must stand bending double and hammering down | 
solid without showing any cracks on the outside, when hot and 
cold, and after being heated to a cherry-red and quenched in water 
at 80 deg. Fah. | 

Special req nirements Sor fire -box steel, including dome ange, throat, | 
back head, and front tube plates.—Fire-box plates must be made 
of the best grade of acid or basic open-hearth steel. When sub- | 
jected to a tensile test, fire-box steel must show : 

Tensile strength per square inch 50,000 Ib. to 60,000 Ib. 
Elongation in 8in., not less than ... 26 per cent. 

The chemical analysis of this steel must show :— 

Carbon, not less than 0-12 per cent., nor more than 0-25 per cent. 
Phosphorus, not more than 0-03 per cent. 

Sulphur, not more than 0-03 per cent. 

Silicon, not more than 0-03 per cent. 

Manganese, not more than 0-45 per cent. 

Special requirements Jor boiler-shell steel, except dome flange, throat 
back head and front tube plates.—Boiler-shell steel must be made of 
either acid or basic open-hearth steel. When subjected toa tensile 
test, boiler-shell steel must show :— 

Tensile strength per square inch 55,00) Ib. to 65,000 Ib. 
Elongation in Sin., not less than 24 per cent. | 

Boiler and fire-box plates will be inspected and tested at the | 
works where they are made. The manufacturer must furnish, free 
of cost, test pieces, testing apparatus, and the assistance necessary 
to make satisfactory inspection and tests. When smail quantities 
are ordered, or for any other reason, if the railway company prefers 
to test and inspect the plates after they reach their destinatior, 
the manufacturer will ship them with the understanding that, if 
they fail to meet the requirements of these specifications, the 
will be rejected and returned at the expense of the manufacturer 
Eight-con pled (hoods Engine, Lake Shore and Michigan Southern | 

tarliray, USA, 
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Boiler 
Diameter at smoke-box end 5ft. Zin, 
of dome, inside. ae 3 8 
Longitudinal seams Butt, with double welt and 6 rows of rivets 
Circular seams ... ... . Double riveted 
Thickness of barrel plates i, 2, and 23in. 
dome plates 2in. 


9 smoke-box tube plate fin. 
SS er lin. 
Height of centre line above rail Oft. 43in. 
Working pressure 200 Ib. 


... ft. 5in. 
Deflector and netting 
Shin. to dgin. 

lft. 3in. 
lft. 4in. 
14ft. 114in, 
Soft coal 


Smoke-box, length . 

Spark-arresting device 

Blast nozzle, diameter : 

Funnel, diameter inside, at base 
oy 9 at top 

height of top above rail 





Fuel 
Fire-box— 
Material and type 
Crown stays... . 
Length at grate .. 

Width at grate 
Depth inside, front 
back 


Steel, radial stay 
Radial 
, 10it. lin.: B, 8ft. 4in. 
3ft. 5in.; B, 5ft. 3in. 
, 6ft. 104in.; B, S5ft. lin. 
5ft. 8in.; B, 4ft. 10in. 


rere 


Water spaces, width at bottom, front {hin. 
ss if » back 35in. 
sides A, 4in.; B, 34in. 


Iron, lin. 


= - sy ‘ 
Stay bolts, material, diameter 
sin. hole, 14in, deep 


solid, hollow, or drilled. 





‘Drilled, 3 


Thickness of back plate din. 

‘ tube plate Sin. 

‘ side plates Zin. 

os crown plate ... gin. 
Fire-brick arch Yes 
Style of grate Rocking 


Size of fire door ... A, 14 x Min; B, 13} x 274in. | 





ing back 
Section in front of Main Axle 
(Looking beck.) 


through 
Front Drivers 


Section 


Tubes 
Material 
Number... . 
Diameter, outside 
Thickness 
Spacing, centre to centre 
Length over tube plates 
Heating surface— 


i ae ; A, 
Fire-box and arch tubes 
Total A 
Grate area 
Frames 


Length, over all 

Section of top rail 

Depth (between pedestals) 

Distance apart (centre to centre) 
Cylinders 

Diameter 

Stroke 

Centre to centre . 


| Steam ports, slide valve 


ys piston valve 
Exhaust ports, slide valve 
me yiston valve .. 
Bridges, width, slide valve ... 
os + piston valve 
Valve gear es 
lap, inside ... 
:, outside 
Lead in full gear 
Maximum travel 
Valve stem, diameter 
Excentrics, diameter 
throw ’ 
rods, length, centre of axle to centre 
of excentric 
Radius of link... .. 
Piston-rod, diameter 
Crosshead and guides : : 
Connecting-rod bearing, smal] end 
- larze end 
Wheels— 
Driving 
Diameter over tire 
ie of centre oe ied 
Distance back to back of tires, front and 
back : ies.” ss 
Distance back to back of tires, 
Tires, width 
thickness : 
how secured.. 


2nd and 3rd 


9 
Bogie— 
Diameter over tires 
me of centre 
Tires, width 
;, thickness 
Axles 
Driving 
Material : 
Length, Ist and 4th 
‘3 2nd and 3rd F oe 
Distance between centres of bearing... 
Diameter at middle, Ist and 4th poaeer 
; 3 2nd, 8,;in.; 3rd... 
at wheel seat, Ist, 2nd, and 4th 
“ a ree 
ee at bearings, main, 94in.; others 
Length of wheel seat 
aa bearings.. 
Bogie 
Material 
Length oF oe oy eee 
Distance between centre of bearings 
Diameter at middle __... 
wheel seat ... 
bearing 
wheel seat 
bearing ... 


Length of 


” 


2653. sq. ft.; 
A, 221 ay. ft.; 
, 2874 sq. ft.; B, 2974 sq. ft. 

A, 334 sq. ft.; B, 43 sq. ft. 


A, 36ft. 


er 








Section through “ Section through 
Cylinders ~ ogie 
Swain 
Wheel base 
Iron Driving and rigid lift. din. 


A, 340; B, 544 
2in. 

0-12d5in. 

223in 


, 2?3in. 
A, 15ft. 4in.; B, 15ft. 64in. 


jin.; B, 35ft. 9in. 


44in. fin. 
lft. 114in. 


Sft. Tin. 


2lia. 

30in. 

7ft. 2in. 
lZin. x 19in. 
Zin. x 24hin. 
2jin. x 19in. 
19 sq. in. 
1gin. 

din. 


Link 


” a 
A, none ; B, lin. 


A, 1hin.; B, none 


A, none; B, none 
A, 5gin.; B, 54in. 


Ijin. 
Ijin. 
jin. 


2ft. 92in. 


no 

Alligator, 2-bar 
7jin. jin. 
Sin. x 4hin, 


5ft. 2in. 
4ft. Sin. 


53}in. 


din. 
Shrunk on 


oft. din. 
2ft. 6Jin. 
Shin. 
3tin, 


Steel 

dft. 10hin, 
5ft. 10in. 
3ft. Zin. 
Sfin. 
9tin, 

Min. 

9#in, 
Shin. 
atin 
12in. 


Steel 

5ft. 5fin. 
3ft. 4in. 
53in. 
Ghin. 

6in. 

6jin. 
12in. 


B, 2786 aq. ft. 


3in.; B, 3ft. 6in. 


25ft. Gin, 
ft. Zin. 
6ft. Zin. 


oS Sao a , 
Centre of truck to centre of Ist driver ... 
Ist driver to 2nd 


7 2nd driver to 3rd 5ft. Zin. 
SE 3rd driver to 4th 5ft. Zin. 
Weight on bogie wheels 20,000 Ib. 


37,500 Ib, 

38,500 Ib. 

410,000 Ib. 

38,000 Ib. 
174,000 Ib. (99 English tons) 
) 298,000 Ib. (133 Eng. ton 
65ft. Shin. 
64ft. 6hin. 
Soft. din. 
54ft. 7fin. 


ist drivers 
2nd drivers ... 
3rd drivers ... 
4th drivers ... 

», total, engine ; Ag 

> a and tender (loaded 
Total length of engine and tender (over all), A 
B 


i = tt 3 
,. Wheel base of engine and tender, A 
B 


Tender. 
Style of frames 10in. steel channel bars 
Length of frames . 20ft. 3in. 
Distance between frames, centre channels, Ift. Yin.; over all, Sft. lin. 
Bogie wheel base 5ft. 6in. 


Total wheel base 17ft. 
Wheels, diameter ... 3ft. 
», Width of tread 5hin. 
* material Cast iron, chilled 
Axles, material : Steel 
+» length, overall . 7ft. Abin. 
a » between centres of journals 6ft. Fin, 
», diameter at centre din. 
ae wheel seat 7m. 
‘a journals Shin, 
length at wheel seat vin, 
“t ‘3 journals 10in. 
Tank, length 20ft. din. over angles 
;, Width Mt. 10in. 
» height : ome : ft. 
3, does it extend under coal space! ... Yes 
Water ts eee 6000 gallons 
Coal Sat ea eteest 13 tons 
front bogie ... 62,250 Ih. 


| Weight on 
| 7 62,250 Ib. 
124,500 Ih. 
50,600 My, 


rear bogie 
total, loaded 
empty 








Royal METeoROLOGILAL Sociery.—At the meeting of this 
Society held on Wednesday evening, the 16th inst., at the Institu 
tion of Civil Engineers, Mr. W. H. Dines, the president, in the 
chair, Captain D, Wilson-Bayxer delivered a lecture on ‘‘ (louds. 
After some remarks on thé composition and the height of the 
atmosphere, the lecturer said that until recent years comparatively 
little scientific attention had been paid to the subject of clouds. 
This he largely attributed to the lack of a simple practical classifi- 
cation, The French naturalist Lamarck was probably the first to 


| formulate one, but Luke Howard, a London merchant, about 1802 


introduced the first practical classification which is still in use 
among many observers. Clouds are formed by one of two causes, 
viz., (1) the mixing of two masses of moist air of unequal tempera- 
tures ; or (2) through changes occurring in the atmosphere where 
expansion and consequent loss of heat take place, causing condensa- 
tion of moisture. Captain Wilson-Barker said that a simple primary 
classification is best arrived at by a two-fold division of cloud 
types, viz., (1) ‘‘ Stratus,” or sheet clouds, and (2) ‘‘ Cumulus,” or 
heap clouds. The former may be roughly considered the cloud of 
a settled and the latter of an unsettled state of the atmosphere. 
He showed by means of lantern slides a number of cloud pictures 
illustrating certain varieties of both main types. Under ‘‘ Stratus, 
| or sheet cloud, the lecturer included fog stratus, high stratus, 
| cirrocumulus, cirrus, nimbus, and scud, and under ‘‘ Cumulus,” or 
| heap clouds, he included the ordinary cumulus, the shower cumulus, 
| the squall cumulus and roll cumulus. In conclusion, Captain 
| Wilson-Barker referred to various optical phenomena associated 
| with clouds, such as, coronze, halos, sun pillars, rainbows, and also 
| the colour of the sky. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Ava meeting of the Institution of Mechanical Engi- 
neers, held on Friday, the 18th inst., after the transaction 
of some formal business, a paper by Mr. Robert E. 
Atkinson, on the “ Standardisation of Pipe Flanges and 
Flanged Fittings,” was read. In his opening remarks the 
author said that the lack of universal agreement amongst 
engineers respecting dimensions of flanges for steam- 
vipes, valves, &c., and general over-all measurements 
of flanged fittings and connections, was a source of much 
inconvenience and expense, which could be largely pre- 
vented by the adoption of satisfactory standard dimen- 
sions for these goods. The want of interchangeability 
was, he said, keenly realised in any class of work when 
breakdowns occur. Delays were frequently involved in 
obtaining renewals of valves or fittings, and in the 
case of electrical power installations this might entail 
seriousloss. After detailing the various incidents which had 
led up to the devising of the tentative standard tables 
suggested as those which might perhaps be adopted, the 
author proceeded to explain the tables themselves. In 
preparing the standard the following guiding principles 
had been adopted :—Uniformity of outside diameter of 
flanges for varying conditions ; uniformity in the number 
of bolt holes, and diameter of bolt circle ; the number of 
bolts should in all cases be divisible by four. The 
flanges had been all designed in thickness to withstand a 
working pressure of 250]b. on the square inch. These 
thicknesses were calculated with an allowance for the 
tensile breaking strain of 4 tons per square inch, with 
a minimum factor of safety of 20. ‘This calculation 
took it for granted that the flanges were flat-faced, 
and that the jointing material extends over the 
entire face of the flanges. . The variations in the 
pressure at which the pipe was to be worked could be 
allowed for in the thickness of the flanges, which 
might be reduced if necessary from the figures given, 
so as to render them suitable for lower pressures than the 
maximum. Then as to bolts, the sizes of these as given 
in the paper had been calculated on the assumption of an 
average breaking strain of wrought iron at 22 tons to the 
square inch, with a factor of 6 as a minimum. In the 
smaller bolts the factor of safety is much increased, as an 
altogether disproportionate strain can be placed on the 
bolt by screwing up. The numbers of bolts were appor- 
tioned to the various pipes as follows :—For pipes from 
lin, to 24in. inclusive, four bolts; for 3in. to Jin. pipes, 
eight bolts; for 12in. to 16in. pipes, sixteen bolts; for 
Ijin. to 20in. pipes, twenty bolts; and for 2lin. to 24in. 
pipes, twenty-four bolts. The change from four to eight, 
occurring as it does on the 3in. pipes, necessarily makes 
the number of bolts for this size more than is strictly 
required; but the only alternative is either to adopt a 
nunber not divisible by four, or to use only four bolts, 
which would make the circumferential pitch as much as 
4°71. This would be altogether excessive for a flange 
when working at, say, 250]b. pressure. In determining 
the pressure on the bolts the steam pressure was multi- 
plied by the area of the bore of the pipe and divided by 
the collective cross sectional area of the bolts at the 
bottom of the thread. The largest circumferential pitch 
permitted in the proposed standard is 4°5lin. 

It was also proposed to apply the same system of 
standardisation to the various kinds of fittings. In this 
case the guiding principles observed had been :—A mini- 
mum number of dimensions; interchangeability of the 
various types of fitting for each size of pipe—as, for 
instance, a bend should fit the position occupied by a tee, 
if required, and vice versd, and that the over-all dimen- 
sions should bear a proportionate relation to the size of 
the flange. The paper was accompanied by numerous 
tables and drawings. 

The President proposed that a vote of thanks should 
be given to the author for his interesting and carefully 
prepared paper, and then announced that at the Council 
meeting held earlier in the day the matter of the 
standardisation of flanges, bolts, and fittings had been 
placed in the hands of a small committee, of which the 
author had been made a member. It was proposed 
that the discussion should be taken as far as possible 
that evening, and that then the committec should set 
to work to see how far the making of an international 
standard was possible, reporting to the Institution later 
on the results of their endeavours. 

Mr. Atkinson then made a few explanatory remarks. 
He said that the question of standardising flanges was 
different to the standardising of machine parts. Most 
of the work on pipes was done away from home. 
Cheapness was an essential, but ease of fitting must be 
taken into account. All standards must be more or less 
of a compromise, for, in addition to all other considera- 
tions, it was most difficult to satisfy every trade. As re- 
gards actual dimensions, however, he saw no insuperable 
difficulty in the arrangement of an international standard 
embracing British and metric systems, provided that 
~_ was a certain amount of give and take on each 
side, 

Mr, Stromeyer commenced the discussion. He thought 
that standardisation might be carried too far. Take bolt 
holes for example. These, if all drilled at the works so 
as to be suitable for all pressures, might well be made 
much toc large for particular kinds of work. Then, too, 
the bolt hole circle was fixed regardless of the pressure, 
and, especially for high pressures, it was advisable to get 
the bolts as near the pipe as possible. ‘The author had 
regulated the pitch of the bolts by the outside diameter 
of the flange; personally, he suggested that the inside 
diameter of the pipe should be worked from. If the size 
of the bolts was to be standardised, the area of the 
flanges should be taken into account. He strongly 
advocated the drilling of the bolt holes in place. This 
would prevent the possibility of the bolt holes in the 
flanges at either end not agreeing with one another. As 
to jointing material, he said that the best method was 





simply to finish off the flanges nicely, and then use oxide 
aint. 

Mr. David M. Nesbit said that the matter of standard- 
isation was most urgent. It did not really matter, he 
said, whether it was this particular standard which was 
adopted, but let there be a standard of some kind. He 
had studied the matter for many years and felt the 
necessity keenly, particularly as regarded the keeping of 
stock, as the loss entailed by having to keep so many 
different sizes in stock was very serious. He said that 
the having of six holes in some flanges was indefensible, 
for whatever advantages there might be, they were far 
outweighed by the disadvantage of not having the 
number of holes divisible by four. He agreed with what 
Mr. Stromeyer had said about jointing. 

Mr. W. C. Incledon, of Messrs. Lloyd and Lloyd, ex- 
plained a communication on the subject of standardisa- 
tion which his firm had made, without knowing of the 
present paper, to the Institution, and which was printed 
as an Appendix to the paper. The proposed standard 
did not, he said, represent the average of the practice of 
pipe manufacturers, but the standard of one firm. He 
personally thought that it was hopeless to aim at an 
international standard. He thought that in many 
instances the sizes proposed were too large. Thus, for a 
3in. pipe, a flange of Sin. in diameter. Seven inches were 
quite enough. This difference would be serious enough 
in iron, but much more so in gun-metal. The number of 
holes was open to the same objection. He did not see 
why it was necessary to have the number divisible by 
four. In the 3in. pipe, for example, the very difference 
in cost of drilling eight holes instead of six—which would 
be quite sufficient—should be enough to condemn the 
system. 

Mr. W. T. Hatch, Chief Engineer of the Metropolitan 
Asylums’ Board, spoke from the consumer's point of 
view. The consumers, he said, did not mind what went 
on outside their own particular sphere if the goods they 
ordered suited them. It would be unwise, he thought, 
to have high-pressure and low-pressure fittings inter- 
changeable, for low-pressure fittings might by accident 
be put on high-pressure systems. In his work he used, 
perhaps, more 3in. pipe than any other. The pressures 
used were a little over 100 lb. usually, so that if all 3in. 
pipes were made to stand a pressure of 250]b., as was 
proposed, he would of necessity have to pay for a stronger 
and more expensive pipe than he seats had need for. 
The same argument applied to the number of bolts. He 
thought that, if the work was carried out to standard for 
certain specified conditions, this should be quite suffi- 
cient. He also thought that the holes would not be 
drilled accurately enough if they were not done on the 
spot. 
ys Dewrance remarked that it was all very well to 
lay down a standard, but it was quite another matter to 
get users to adopt it. Taking the Admiralty for an 
example, they had a standard of their own. It was 
not likely that they would countenance any other. There 
was a further difficulty in making one standard serve for 
iron, steel, and copper pipes. He agreed that the best 
practice as regarded jointing was to use no jointing 
materials at all. 

After a few words from Mr. Geo. Addy, the meeting 
adjourned, it being then ten o'clock. 

We understand that the paper on the “ Standardisation 
of Flanges,” &c., will now be printed with a detailed 
report of the discussion and circulated among a large 
number of people interested in the subject, with the 
object of enabling them to send their own ideas and 
criticisms for consideration by the special committee. 

At the conclusion of the meeting, the President 
announced that the date of the conversazione had been 
fixed for Friday, May 16th, and that arrangements for 
the summer meeting in Newcastle, July 29th to August Ist, 
were well advanced. 

The annual dinner of the Institution took place at the 
Hotel Cecil on Thursday evening, the 17th inst. Mr. 
W. H. Maw, the President, occupied the chair, and 
among the principal guests were the Japanese Minister, 
Viscount Hayashi; Lord George Hamilton, M.P.; Sir 
Walter Peace, Agent-General for Natal; Sir F. Bramwell, 
Sir John Durston, Sir J. F. L. Rolleston, Commander R. 
Clover, Naval Attaché, United States Embassy; Mr. 
Christie, Professor A. W. Riicker, Mr. Charles Hawksley, 
Mr. W. J. Pirrie, Mr. H. A. Grainger, Agent-General for 
South Australia; the Hon. A. Dobson, Agent-General for 
Tasmania; the Hon. W. Pember Reeves, Agent-General 
for New Zealand. 

The most interesting speech of the evening to engi- 
neers was that made by Lord George Hamilton, in response 
to the toast of “ Our Guests,” proposed by the President. 
He said that— 

Speaking as Secretary of State for India, there seemed to him to 
be in the future, if they could only work together, an almost un- 
limited development of the orders which should go to the engineer- 
ing industry of this country. He would only mention one branch 
of work—Indian railways. Railways in India were now beginning 
to pay well, and he believed that the development of railways in 
that country would be considerably greater in the future than it 
had been in the past. His desire was that all orders in connection 
with Indian railways should be placed within the limits of the 
British Empire. During the last two or three years certain orders 
had gone abroad because the British manufacturer had not been 
able to comply with the time limit that it had been necessary to 
impose. At his request a conference had been held at Calcutta, at 
which the representatives of the leading Indian railways had been 
present, to discuss the important question of standardisation.* On 
the whole the conference was very satisfactory. The various insti- 
tutions connected with engineering in this country had also taken 
up this matter in the past few months. It had been represented 
to him that, though there might be difficulties as well as objections 
to standardising a locomotive or even its component parts, yet 
these objections did not apply to the standardisation of the 
materials used ; and he had been informed that the different 
specifications which the various railway companies employed were 
a most serious impediment in times of emergency to the acceptance 
by British manufacturers of contracts which they might otherwise 
be able toundertake. He believed that, if a satisfactory conclusion 
could be arrived at on this subject, one of the main obstacles which 
now prevented the locomotive factories of this country from com- 


* See Tue Excryeer of January |7th.- 


plying with requirements in times of emergency would be to a 
e extent mitigated. He had a profound belief in the abilit: 
and capacity of the British manufacturer to hold his own with all 
rivals provided that the conditions of the competition were the 
same. It was complained that the Indian Government did not 
announce in due time what their future requirements and orders 
would be. He was therefore directing his attention to the securing 
of a procedure by which not only should the trade in this country 
know what the orders were likely to be during the ensuing few 

months, but what they would be for a very much longer period. 

The Japanese Minister, who was warmly received, in 
proposing “The Health of the Institution,” observed that 
in the early part of the last century the Emperor of Japan, 
thinking it most important to develop the material 
resources of his country and to educate his people in the 
sciences, applied for the assistance of engineers and 
professors in this country. The progress that had been 
made in these matters by Japan was owing a great deal 
to the advice of gentlemen connected with the Institution 
of Mechanical Engineers and with kindred institutions. 
Not only as a guest, but also as one who took a great 
interest in the Institution, he invited them to drink to its 
success and prosperity. 

The President acknowledged the toast, referring with 
gratification to the continued progress of the Institution 
and to its prospects. 








THE COUNTY COUNCIL 


RAILWAYS. 


Two Committees of the London County Council — the 
Parliamentary Committee and the Highways Committee— 
are taking action with regard to the various Bills before 
Parliament this session in connection with tube railways in 
the metropolis. Both Committees furnished reports on this 
subject to the Council on Tuesday last, and both reports were 
adopted. It may be of interest if we outline the general 
purport of these reports, reflecting, as they do, the action 
which the Council may be expected to take in the matter. 
Taking first of all the report of the Parliamentary Committee, 
this states that there are twenty-six separate Bills before 
Parliament which deal with tube railways in the metropolis, 
and that at the present time fourteen have been referred to a 
Select Committee of the House of Lords. The report then sets 
out that the recommendations of the Select Committee of 
Parliament, which met last session, have received special 
attention. Some of these recommendations are quoted at 
length in the Report, and it is shown what steps the promo- 
ters of several of the proposed railways have taken to comply 
with them. In some cases it had been sought to give 
certain powers to the County Council, but in-the House of 
Lords the Earl of Morley, the Lord Chairman of Committees, 
had stated that, without considering whether it was desirable 
to confer such powers upon the Council, he thought that it 
would not be in accordance with the practice of Parliament 
to allow such powers to be sought in railway Bills without 
the general question having been considered by Parliament in 
the ordinary way. The Committee is giving this decision 
its most careful consideration with a view to determining 
what, if any, action should be taken. 

The Committee had been in communication with and had 
waited on the President of the Board of Trade with a view to 
the formation of a central tribunal to deal specially with the 
question of these tube railways, but had met with the reply 
that no legislation to deal with the matter could be promised 
by the Government this session. 

In considering the various Bills the Committee came to the 
conclusion that all the schemes proposed would not obtain 
parliamentary sanction, and so they first of all considered 
them from the point of view of the routes to be traversed, and 
afterwards of the financial proposals they contained. ‘ This 
enabled us,’’ to use the Committee’s own words, ‘‘ to determine 
as to which of the schemes, in our opinion, it was desirable 
should be sanctioned by Parliament, and which of them were 
altogether undesirable. . . .’’ The results of these 
deliberations are set out at length in a list which deals with 
each railway separately, but which is too long for reproduc- 
tion here. Before coming to definite decisions in connection 
with each particular railway the Committee came to a 
number of conclusions which are set out at length in their 
report. We need only quote those which deal with engineering 
matters. These may be summed up as follows :—That 
confluent junctions should not be permitted; that the 
tunnels should be properly ventilated; that the tunnels 
should be lit electrically ; that a footpath should be provided 
in the tunnels; that the use of inflammable materials in the 
construction of the cables, platform, carriages, &c., should 
be avoided as much as possible; that, if possible, an 
automatic arrangement should be provided so as to render it 
impossible, if one train be stopped in a tunnel, for another 
to run into it; and that the promoters should facilitate the 
construction of interchange stations with existing lines or 
lines to be constructed. Regarding this latter conclusion the 
Council desired to have control over the subways connecting 
the various lines. 

As to vibration, the report sets out the suggestions made 
by Lord Rayleigh’s Committee which recently investigated 
the disturbances caused by the Central London Railway. It 
is further announced that whereas the County Council 
Committee has suggested a clause to deal with vibration in 
connection with subsidence, they understand ‘“‘ that the Board 
of Trade will advise the Select Committee as to the action 
which should be taken in the matter.”’ 

The report of the Highways Committee deals almost 
entirely with the formation of a central body for controlling 
these tube railways. The gist of the report is set out in the 
following passage :—‘‘ We feel very strongly the urgent 
necessity of some specially constituted body being established 
to which new schemes for the provision of means of transit 
in London may be referred, in order to secure uniformity and 
systematic action in this matter; and we desire to express 
our regret that His Majesty’s Government have not seen their 
way to take some action on the line of the suggestion made 
by the Joint Committee. It appears to us that the course 
taken of referring the various schemes for tube railways to 
separate Committees of Parliament will tend to make the 
task of the Council in dealing with, and if necessary opposing, 
the proposals a somewhat difficult one ; but this is a matter 
upon which the Parliamentary Committee will no doubt 
aloha the Council.” 

Both reports were, as we have said, adopted, and the 
Council will oppose certain of the schemes, and will not do 
| so in the case of others, saving for the insertion of certain 
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MOTOR CAR EXHIBITION AT ISLINGTON. 
No. I. 

Ir any doubt still lingered regarding the successful 
future of mechanical road locomotion, either for 
commercial or pleasure purposes, a visit to the show 
which is now being held at the Agricultural Hall, Isling- 
ton, would suffice to dispel it. The vitality of the auto- 
mobile industry*is remarkable, and reminds one forcibly 
of the cycle boom of six or seven years ago. The exhibi- 
tion is the eighth promoted under the auspices of the 
Automobile Club, and is subject to the management of 


| 

| of Cleveland, Ohio. In this vehicle the vertical fire-tube 
boiler of the locomobile has been replaced by a flash 
generator, which consists of helical coils of seamless 
tubing, placed one above the other, and surrounded by a 
casing of insulating material, and at the bottom the heat 
is applied by means of a burner. The coils of tubing are 
so connected that the water, entering at the top, cannot 
pass through the successive coils below by gravity, but is 
held in place entirely subject to the action of the pump. 
The water comes in and is at all times in the top of the 
coils, while the steam is in the lower coils, and goes out 





of the lowest coil next to the fire. The engine is of the 


























Fig. 1—-LANCASHIRE STEAM MOTOR COMPANY’S TIP WAGON 


Mr. Charles Cordingley. Never before in this country 
has such a large number of motor cars and accessories 
been brought together, nor has the development of the 
industry been so well exemplified, for, although a con- 
siderable proportion of the exhibition is made up of 
foreign-built vehicles, it is a matter for congratulation 
that cars by British builders now form the preponderat- 
ing element. The number would have been still larger 
had it not been that some makers were debarred from 
participating in the present show by exhibiting recently 
at the Crystal Palace. So great has been the demand 
for space that the arena hitherto associated with this 
show, and in which cars could be seen in motion, has had 
to be done away with, the space being occupied by 
stands. Although this alteration may cause a diminution 
in the attendance of the general public, those more inti- 
mately interested in the automobile find no cause for 
complaint in the new arrangement, as running under such 
conditions is in no way a test of the capabilities of a 
car. Although most ofthe vehicles shown rely for their 


two-cylinder double-acting type, and calls for no special 
comment. 

A steam-propelled carriage which has not previously 
been shown is the “ Miesse.” In the general design of 
this vehicle the builders have been content to follow the 
general lines of the petrol car. In fact, at first sight, nu 
difference could be detected. The boiler is of the flash 
type, and is placed in front of the dashboard under a 
bonnet. The water is converted into steam in one solid 
cold-drawn steel tube. The engine is horizontal, and has 
three single-acting cylinders of trunk type, driving a 
common crank shaft. The cranks are set at angles of 
120 deg. with each other; consequently there is no dead 
point, and the engines are always ready to start either 
forwards or backwards. They can be linked up for slow 
running or steam economising, and reverse instantly. 
The crank chamber is entirely enclosed, the cranks and 
connecting-rods running in an oil bath, and automatically 
lubricating the pistons. In the engine casing is also 
fitted the differential gear, which is geared down to half 

















Fig. 2—6-TON STEAM WAGON 


propulsion upon the internal combustion engine, the 
“world’s standard power,” steam, shows unmistakeable 
signs of being able to accommodate itself to the new condi- 


tions. Indeed, the increase in the number of steam cars | 


| 


| again in the boiler. The driving is by chains on to the 


shown compared with former exhibitions is quite remark- 
able. In light steam cars the design generally adopted re- 
sembles very closely that of the American “ Locomobile,” 
which we note is now being built on more powerful lines, 
while retaining its own peculiar and pleasing features, 
but there are several distinct departures. For instance, 


another Transatlantic product, the White steam carriage, 
manufactured by the White Sewing Machine Company, 


| from the crank chamber. 
| valves are actuated by sliding cam rods, 


the speed of the engine shaft, and receives its lubrication 
The steam inlet and exhaust 
and the valves 
are of the poppet or petrol engine type. The exhaust 
steam is passed into a condenser, from which the water 
of condensation flows to a water tank and is used over 


back axle. These cars are being built by the Miesse 
Steam Motor Syndicate, Limited, 37, Walbrook, London, 
and Wolverhampton. 

The Gardner-Serpollet steam carriages are shown, and 


|an opportunity is afforded of inspecting the motive 





mechanism and the ingenious system of lubrication 
| which is rendered necessary by the use of superheated 
steam. The boiler is of the flash type, and consists of 
superimposed layers of thick weldless steel tubing bent 
| in the shape of a grid. Each section of the grid before 
being assembled into the complete generator is separate] y 
tested by a hydraulic pump to a pressure of 1500 Ib. per 
square inch. These grids are placed in transverse layers 
one upon another, and are so connected that on water 
being pumped into one section—where it is immediately 
flashed into steam—it passes through the other layers of 
tubes or grids, becoming superheated. The normal 
pressure at which the engine works is 180lb. The 
burners are started by a flame of methylated spirit 
warming the tubes and vaporising the paraffin. A few 
strokes of a hand pump spraying the necessary water into 
the generator develops the steam pressure necessary for 
starting the carriage, after which action becomes automatie, 
The superheated steam passes from the generator 
through a distributing valve, where it becomes impreg. 
nated with oil previous to being admitted into the engine 
cylinders. The engine is of the horizontal single-acting 
type, having four cylinders, the inlet and exhaust valves of 
which are operated by a cam shaft of original design, 
The cams are so stepped that, starting from a non. 
operating point, they gradually widen out till, at their 
broadest span, they keep the inlet valve open during 
virtually the whole stroke of the piston. The same is 
true of the reverse action, and this most ingeniously 
| contrived cam shaft is operated from the steering column 
by the driver. The stepping of this cam shaft is 5) 
nicely graduated that at no point is there a distinct step. 
The cam shaft can therefore be worked backwards and 
forwards without the slightest chance of forcing or of 
jamming. 
| There are numerous other light steam cars, but they 
| nearly all resemble very closely the Locomobile. There 














Fig. 3-FRONT VIEW OF 6-TON STEAM WAGON 


is one important exception. We refer to the exhibits of 
Mr. H. A. House, who shows two carriages and a steam 
van constructed on the well-known Lifu system. Beyond 
saying that these vehicles contain many features which 
are particularly their own, we shall defer further com- 
ment until a later date, when we hope to give an 
illustrated description of a four-seated Lifu carriage. 
The minor hall of the building is chiefly given over to 
the heavy vehicles of commerce, of which there is an ex- 
tremely interesting collection. The exhibitors in this 
section include the Straker Steam Vehicle Company, 
Limited, the Thornycroft Steam Wagon Company, 
Limited, the: Lancashire Steam Motor Company, Ley- 
land, and there is also on view a wagon built by Foden, 
Sons, and Co., Limited, of Sandbach. The two Straker 
wagens are constructed very closely on the same lines as the 
machine which took part in the Aldershot trials last year. 
They are designed to carry a net load of five tons, which 
may be augmented ‘by the employment of a trailing car 
loaded with two tons. Water-tube boilers are used, having 
70 square feet of heating surface and 2°2 square feet of 
grate area. The working pressure is 200]b. These 
boilers are constructed to comply with the requirements 
of the Manchester Steam Users’ Association, and special 
attention has been given to render them easily taken 
| asunder for cleaning and inspection. All the fittings, too, 
are placed within easy reach of the driver. Both 
| superheater for live steam and a re-heater for exhaust 
| steam are enclosed within the fire-box. The engine is of 
| the compound horizontal pattern, fitted with _single 
'excentric reversing gear, which admits of linking-up. 
|The cylinders are 4in. and Tin. by Tin. stroke. The 
| lubrication of working parts is arranged on a complete 
| system providing for continuous oil feed. The crank 
| shaft is 2}in. diameter and 4ft. 6in. long, the throws 
| being set at right angles. Two gear speeds are provided 
at ratios of 92 to 1 and 167 to 1, giving speeds from 
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three to seven miles per hour. © f 
the main steam pipe. The engine crank shaft is extended | 
in square section, upon which is mounted a sliding double 

inion to be thrown in and out of gear by hand-actuating 
device as required, This pinion meshes with gear wheels | 
mounted on the countershaft rotating in long bearings se- | 
cured to the vehicle frame, and upon which asprocket pinion | 
ig fixed, and by means of a specially-designed antifriction | 
roller chain of huge proportions the power is transmitted | 
to the back axle. A radins rod is fixed to each axle-box, 
being connected at the other end to a lug projecting from 





pe: 


the countershaft bearing. Adjustment is effected by a 
screw and nut, there being means provided for obtaining 
the requisite amount of adjustment of one rod with 
regard to the other. The back axle is constructed of 
mild stee!; strong differential gear is secured to the 
sleeve carried at the right side, which is flanged for 
attachment of the road wheel. The compensating gear 
is designed so that a locking pin can be instantaneously 
inserted for connecting up the two parts of axle in order 
that both wheels may become drivers as occasion may 
demand. The steering is effected by worm and segment, 
the leading wheels being turned by screw and worm 
hand gear, which is self-locking in all positions. The 
road wheels are made of two steel flanged spoke plates, 
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A lubricator is attached to to the Liverpool Corporation, and is intended to carry 


6 cubic yards, or 4tons. The boiler is of the fire tube 
type, having 80 square feet of heating surface, and is con- 
structed for a working pressure of 200]b. It is built 
under the National Boiler Company’s inspection, and is 
tested hydraulically to 425lb. The outside shell can be 
readily lifted off for cleaning purposes. The engine is of 
the horizontal compound pattern, having cylinders 34in. 
and 6}in. by 6in. stroke. It has a link motion and 
The low-pressure cylinder 
can be supplied with steam at boiler pressure when 





Fig. 4—STRAKER’S STEAM WAGON WITHOUT BODY 


desired. 
can be changed from the driver’s seat. 
are of steel throughout, having machine cut teeth and 
bolted to turned-up flanges, thus dispensing with keys. 
These wheels run in a dust-proof and oil-tight casing. 
The driving is by chains on to the rear axle. A special 
cushion drive is provided on the ends of the compensating 
gear shaft. This permits the engine to make almost a 
revolution before the full torque is exerted on the rims of 
the road wheels. The water tank has a capacity of 
130 gallons. The body of the wagon is of oak, supported 
by iron corner plates and tie bolts. The wheels are made 
on the gun carriage principle, with oak spokes and ash 
felloes. 
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Two gear speeds are provided, and these | 
The gear wheels | 


The naves are of steel, with hard gun-metal bush- | 





machine is gear-driven throughout, and a universal joint 
is employed between the second motion shaft and the 
compensating gear. The latter is carried on the main 
axle. The engine and all the gearing run in oil. It will 
be noticed that the steering wheels are pitched much 
closer together than is usual, and that shocks due to 
unevenness of the road are absorbed by a stout helical 
spring. The steering is effected through a hand 
| wheel, bevel gear and toothed sector. The wheels are 
|of special construction, and extremely massive. The 
hub and spokes are one steel casting, the felloes are of 





wood, and the tires of steel. There are two gears, 
which, with the engine running at 400 revolutions per 
| minute, give a road speed of 2}-and 5 miles per hour. 
| The engine is designed to run up to 800 revolutions, and 
the water tank has a capacity of 160 gallons, sufficient 
for a run of 15 to 20 miles. The wagon is fitted with a 
steam brake, which is applied by the starting lever when 
the steam has been shut off from the engine. The plat- 
form is 13ft. 6in. long by 6ft. 6in. wide. 

The Foden steam wagon resembles in all its salient 
features that which ran so remarkably at Aldershot in 
December. The fire-box has, however, been enlarged by 
4in. in length, and the boiler diameter has been increased 
by 2in. The boiler, it will be remembered, is of the 
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Figs. 5 and 6—SIMM’'S 12 H.P. PETROL MOTOR WITH MAGNETO-ELECTRIC IGNITION 


riveted to a steel tire on the peripheries, and cast 
into an iron boss. The tires are cut in sections to allow 
for expansion. 

The Thornycroft Steam Wagon Company, Limited, 
exhibits three wagons, one of which is identical with that 
Which competed successfully in the War-office trials in 
December last, and which has already been described in 
these pages. The other wagons are of the standard type 
for carrying loads of 3} and 5 tons. The steam tip 
Wagon built by the Lancashire Steam Motor Company, 
Leyland, is identical with those which are being supplied 





ings, and the tires are weldless steel, those on the driving 
wheels being 5in. wide and those on the steering wheels 
4in wide. 

The 6-ton wagon, of which we give illustrations, con- 
tains one or two departures from the company’s usual 
practice. The boiler is of the fire-tube type, having 102 
square feet of heating surface. The steam is super- 
heated after it leaves the boiler before entering the 
cylinders. The superheater forms part of the fire-box. 
The engine is of the compound horizontal type, having 
cylinders 4in. and Tin, diameter by 6in, stroke, The 


horizontal traction engine type, and contains sixty-seven 
12in. tubes, 3ft. long, and the fire-box is 1ft. 10in. long by 
1ft.9in. wide and 3ft. deep. Traction engine practice has 
been followed in the construction of the road wheels; the 
rims are made of cast iron—a mixture of cold-blast iron, 
aluminium—and hematite being used. In the steering 
gear the wire rope formerly used has been supplanted by 
achain. The feed-water heater, which doubtless con- 
tributed in a large measure to the economy of the wagon, 
has been done away with, and an exhaust steam drier 
has been added in the smoke uptake. 
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Although we have dealt with the steam cars first, they 
by no means provide the greatest attraction at the 
Exhibition. It is almost needless to say that the large 
majority of the light carriages are propelled by internal 
combustion engines using petrol as fuel. 


In this direction | 


Next week we shall continue our notice of the show, 
reference to many important exhibits being impossible in 
the space at our disposal. 








not much has been effected in the way of improvement of | 


the mechanical efficiency. 


The petrol motor on all hands shows undoubted signs 


of improvement. With the aid of electric ignition the 
governing of the engines, by means of the throttle valve, 
has been rendered practicable, and—may we venture to 
hope ?—we are brought a stage nearer to the abolition 
of the change speed gearing. The 12-15 brake horse-power 
motor, exhibited by the Simms Manufacturing Company, 
Limited, of Southwark Park-road, London, S.E., is a well 
designed machine. The two cast iron cylinders and the 
water jackets are all one casting, having no objectionable 
water joints. The pistons are of hard cast iron fitted 


with three rings, and the valves are turned down from | 


solid rods of mild steel. The crank pins are made of 
mild steel forgings, and have malleable iron weights E, 
bolted on. The bearing surfaces are large, as_ will 
be seen from the drawings, and are made of white 
metal. The connecting - rods are steel stampings, 
the bottom end having long white-metalled brasses, the 
top end a long hardened phosphor bronze bush. A 
butterfly valve is fitted in the inlet pipe actuated by a 
centrifugal ball governor F on the half-speed shaft, 
ensuring steady running and preventing the engine 
racing when running free. The Simms-Bosch magneto- 
electric ignition, D, is employed, the whole device being 
entirely self-contained on the bed-plate of the motor. An 
oscillating sleeve is used, so that there is the least 
possible amount of wear on the bearings. The contact 
in the combustion chamber is broken at the exact 





Fig. 7—MOTOR 


instant that the magneto machine is giving its best 
current, so that a powerful spark is given, and as this is 
produced mechanically the ignition of the charge is posi- 
tive at the highest speeds. The regulation of the speed 
is effected by the advancing or retarding of the sparking 
by carrying the lower end of the trip rod across to one 
side or other of the axis of the ignition cam, which gives 
arange from 300 to 1800 revolutions per minute. The 
supply of petrol is regulated by a float-feed carburetter. 
The lubrication of the parts is effected automatically 
from the crank chamber, special troughs being provided 
to catch the oil splashed up by the crank and to distri- 
bute it to the working parts, piston, bearings, half-speed 
shaft, &c. This dispenses with the expensive and 
elaborate service of pipes and lubricators, and ensures 
economy in oil. These motors give their maximum 
power at about 1450 revolutions per minute. 


mower operated by one of these motors of 6 horse- | 


power is shown by Ransomes, Sims and Jefferies, 
Limited, Ipswich. It is a thoroughly practical 
machine, and is constructed so that it can be used 
either as a mower or roller. It consists of a 42in. cutting 
cylinder, with divided knives and single screw adjust- 
ment, which, with the bottom blade, front rollers, and 
box, is carried on a separate frame, hinged to the main 
axle, to allow it to follow the inequalities of the ground. 
This cutting cylinder is driven by the motor, mounted on 
the main frame, to which the driving rollers, seat, «c., 
are also attached. The power is conveyed to the cylinder 
by chain gear through a reducing arrangement which is 
furnished with a simple gear for starting and stopping 
the machine quite independent of the motor. There is 
also a separate clutch for putting the cutting cylinder 
out of gear when it is required to roll the grass only. 
The driver sits on a spring seat behind the machine, his 
weight being carried by a pair of steering rollers. The 
handles and levers for starting, stopping, steering, and 
einptying the grass-box are arranged so as to be easily 
within reach from the seat. 
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PRIVATE BILLS IN PARLIAMENT. 





Tue Bills for the supply of electrical energy, and those 
affecting harbours and tidal waters, remain to be con- 
sidered. There is no necessity for publishing any detailed 
list of those belonging to the former class. Neither for 
Scotland nor Ireland are any scheduled. They all belong 
to England and Wales, are twelve in number, and the 
capital proposed to be raised is £2,950,000 by shares and 
£983,999 by loan, making a total of £3,933,999. For the 
previous session the number of Bills was eleven; but 
the capital asked for was £12,549,332, so that the financial 
defection is very notable. It should be stated that the 
Bill authorising the Newcastle-upon-Tyne Electric Supply 
Company, Limited, to erect generating stations and 
supply electricity within the neighbouring rural districts, 
has been read a third time and passed. This is one of 
the five Bills out of the twelve in which the capital is not 
stated. The petition of the North Metropolitan Electric 
Power Supply has been relegated to that unknown period 
of six months hence. On the other hand, the Bill of the 
Cornwall electric power has passed its third reading. 
Its object, which embraces a wide range, is to acquire 
lands, erect generating stations, and to supply the whole 
county of Cornwall with electricity. Half a million is 
not too much to carry out so extensive a project. The 
Gloucestershire Bill proposes to incorporate a company 
with very similar powers. It is on the unopposed 
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register, and as it has been read a second time, may be 
regarded as safe. 

The two most important Bills of this class are those of 
| Leicestershire and Warwickshire and of Kent. The) 
| both seek for the same general powers and for the same 
| capital of £750,000. The first of these has been read 
| the third time and passed. The other has got through 
| the second stage, and is in a fair way to pass also. To 
| complete our meagre list, the Bill of the Northumberland 
| Electric Power Company may be quoted. Its powers apply 
| toa large portion of the county, and its capital is £666,666. 
|The Kent Electric Bill is one of those included in the 
| class to be now referred to. It proposes to acquire 
| certain tidal lands pertaining to ‘the river Medway at 
| Strood, for the purpose of erecting a generating station 
| and other necessary works. It also asks for leave to 
carry its electric lines over Rochester Bridge. The 
| Northumberland Electric Bill may be placed in the same 
category. It contemplates laying two cables, one on, in, 
over, or under the bed of the river Wansbeck, and the 
other in a similar position with respect to the river Blyth. 

The Bills affecting harbours or tidal waters may be 
divided under a couple of heads. The first includes 
those which do not propose to construct any marine 
works per se, but are compelled to undertake certain 
works of the kind in order to effect the object of their 
petition. These are by far the most numerous, being in 
the proportion of about 39 to 14, in the aggregate of 53 
Bills, as against 54 for last session. Under the second 
head may be classed those Bills which seek for powers 
| to execute bond fide marine works, frequently of consider- 
able magnitude and importance. 

Commencing with the first description of Bills, it will 
be seen that our great metropolitan river is heavily 
threatened. There are no less than a dozen direct 
attacks upon it. One of the subways belonging to the 
contemplated new lines of the Central London Railway 
terminates under its bed at a point opposite Surrey- 
street. A second stops at the same depth a short 
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distance south of Paul's Stairs, Upper Thames-street 
Again, railway No. 5, of the Charing Cross and Hammer. 
smith District Electric, extends as far as a shaft to be 
sunk to the south-west of Cleopatra's Needle, and No, 4 
crosses under the river by a tunnel on the eastern side of 
Hammersmith Bridge. Lower down the stream city. 
wards, the City and Crystal Palace scheme proposes to 
construct a tunnel on the western side of Southwark 
Bridge, and to make temporary shafts or openings from 
the surface of the river. The Putney extension of the 
projected King’s-road line crosses under the Thames on 
the east side of the new stone bridge. A tunnel under 
the river near Hammersmith Bridge and another at 
Chelsea Suspension Bridge are among the clauses of the 
London United Electric Railways Bill. Itis unnecessary 
to give other examples, as there is very little doubt but 
that the Select Committee of the House of Lords, who 
on the 16th inst. commenced the consideration of the 
“tube " railway Bills, of which there are fourteen, wil] 
not pass them all. It may be mentioned the first on the 
list before the Committee is the Charing Cross, Hammer. 
smith and District Electric Railway Bill, one of the five 
competing schemes for the route between Hammersmith 
and the City, via Piccadilly. The rivers Lea and Wandle 
are crossed both by bridge and tunnel by the projected 
tube lines. 

Foremost among harbour and tidal water Bills of the 
second class must be placed that of the Dover Harbour 
Board. Both as a fortified naval position and 4 
continental packet station, it takes precedence over other 
ports. The Bill seeks powers for the construction of a 
railway connecting the railway on the Prince of Wales 
Pier with the London, Chatham, and Dover Railway 
station, and in connection therewith the construction of 
a swing bridge to carry the railway over the lock 
authorised by the Dover Harbour Act, 1901, and the 
widening on either side of the seaward end of the Prince 
of Wales Pier. It also proposes to construct two 
embankments enclosing the area lying between an 
imaginary line 20ft. south-east of the Prince of Wales 
Pier and the lock above mentioned, and to erect all 
necessary quays, wharves, embankments, jetties, moor- 
ings, buoys, and beacons, and to deepen and dredge the 
foreshore and the bed of the sea as may be necessary 
for the purposes of these works. The Bristol Corpora. 
tion Bill provides for some extensive maritime works, 
They comprise the building of a sea wall or embankment 
in the river Severn, commencing at the termination of 
the sea wall or embankment authorised by the Bristol 
Docks and Railways Act, 1901, and terminating about 
22 chains north-east of the outfall of the Shirehampton 
and Kingsweston Rhines ; the construction of a culvert 
sewer, or drain between the outfall of Shirehampton 
Rhine and the outer wall of proposed embankment; the 
filling in or covering over of a portion of the Shirehampton 
and Kingsweston Rhines, together with all necessary 
entrances, channels, graving docks, drains, embankments, 
jetties, landing-places, moorings, buoys, and groynes. 

The communities of Felixstowe and Walton propose to 
build a sea wall 1} miles in length, and to lay down 
a promenade along it. They also intend to erect 
pumping stations, and to place sea-water supply pipes 
upon the seashore and bed of the sea. A word should 
be said about the Medway and Thames Canal Bill, which 
petitions to incorporate a company for making a canal 
5} miles in length, from a point on the Medway, in the 
parish of Frindsbury Extra, to a point on the river 
Thames in the parish of Higham. [It is proposed to 
empower the company to work by electricity, subject to 
the regulations of the Board of Trade. The capital asked 
amounts to £320,000. It may be mentioned that the 
Tyne is to be tunnelled by the North and South Shields 
Electric Railway, and the Don is to be bridged by the 
North-Eastern line. The Thames River Steamboat 
Service Bill, which contemplated the construction of new 
piers and landing places in the river between Teddington 
Lock and Gravesend, has been withdrawn. The with- 
drawal of this Bill is to be regretted, for taking London 
Bridge as the point of departure, the landing places both 
up and down stream, with the exception of those on the 
Victoria Embankment, are deficient in accommodation, 
and very poor in appearance. It should be stated that 
although the negotiations commenced between the 
Thames Steamboat Company, the London County Coun- 
cil, and the City Corporation, have fallen through, the 
river service of the ordinary summer steamers will be 
resumed at a very early date. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.— At the meeting 
on the 17th inst. the chairman, Professor W. F. Barrett, F.R.S., 
announced the following names as nominated as the committee 
for the ensuing session :—Chairman, J. W. Towle; vice-chairman, 
F. Gill; Professor W. F. Barrett, F.R.S., W. Brew, W. Brown, 
A. T. Kinsey, H. Luttrel-Elward, G. F. Pilditch, A. E. Porte, 
P. 8. Sheardown, W. Tattéw, Professor W. E. Thrift.—An 
extra meeting of the Institution of Electrical Engineers will be 
held in the rooms of the Institution of Civil Engineers at 8 p.m. on 
Thursday, May Ist, when Mr. 8. G. Brown’s paper on ‘‘ Automatic 
Relay Translation for Long Submarine Cables ” will be read, and 
a demonstration of the working of the author’s apparatus will be 
given. 

COLLIERY MANAGERS AT WAKEFIELD WorkKs.—On Wednesday, 
April 16th, about sixty members of the National Association of 
Colliery Managers inspected the engineering works of R. H. Long- 
botham and Co., Ings Foundry, and the steel wire rope works of 
George Cradock and Co, They wereconducted through the former 
works by Mr. R. H. Longbotham, and among other things were 
shown the method of constructing the ‘‘ Champion” coal-cutting 
machine. They were afterwards entertained to luncheon by Mr. 
Longbotham, those present including the Mayor of Wakefield, 
Councillor H. 8. Childe ; Councillors Perey 8. Cradock and F. H. 
Wigham ; Mr. J. Gill, President of the Association; Mr. W. H. 
Pickering, H.M. Inspector of Mines; Mr. J. Mellors, H.M. In- 
spector of Mines; Mr. J. Wainwright, secretary of the Yorkshire 
branch N.A.C.M.; Mr. H. Plews, Mr. C. W. Fennell, Mr. A. H. 
Newbald, Mr. R. Hope Bunt, and others. Subsequently, a_ visit 
was paid to the Prose eet works of G. Cradock and Co., where, 
under the direction of Mr. Percy $8. Cradock, they were conducted 
through the various departments. Light refreshments were served, 
and the firm were cotdiolhy thanked. 
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RAILWAY MATTERS. 


A TELEGRAM from Bloemfontein states that the railway 
to Ladybrand has been opened as far as Sannas Post. ‘I'he exten- 
n to Thaba ’Nchu is proceeding. 


[x succession to the late Mr. W. Heygate, Mr. Douglas 
Vickers, of the River Don Works, Sheflield, has been appointed a 
director of the Midland Railway Company. 


By order of the Russian Minister of Finance, the 
echnical High School of Kieff is sending seventy-two students to 
Manchuria for the summer to be employed in practical work on 
the Chinese Railway. The students will start on their journey 
immediately. 

We understand that the American Westinghouse 
Company has under contemplation the building of an electric road 
between Rome and Naples, a distance of about 120 miles. They 
wuarantee to cover the distance in two and a-quarter hours, The 
journey at present requires six hours to make it. 


Tur famous Empire State express on the New York 
Central went through a unique experience in the floods recently. 
On the Hudson River division the train became stalled in the 
swollen Hudson, and the passengers had to be taken off in 
boats. ‘That and several other trains lay soaking in the water for 
nearly a week, 

Tur Pennsylvania Railroad Company has _ recently 
erected on the Panhandle two water tanks which each hold 
300,000 gallons of water. There has been scarcity of water 
during dry seasons in the district where the tanks have been put 
up, and it is expected that the big storage will provide the 
necessary supply between showers. 


Tut North-Eastern Railway Company is introducing 
on several sections of the line a form of railway chair new to that 
system, designed and patented by Mr. William Walker. The rails 
are fixed into the chairs without the employment of wood or other 
keys, the fixing being accomplished by the use of a pair of cast iron 
blocks one block on each side of the rail. 


In reply to a question asked in the House of Commons 
the other day, Lord Cranborne said the total amount of money 
expended on the Uganda Railway - to the 3lst ultimo was 
£4,982,468 3s. 2d.. of which £4,907,259 19s. 4d. was from the 
Imperial grant, and the balance from receipts from traffic accounts 
a few other small miscellaneous receipts. 
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Tux Quebee and Lake Huron Railway has been 
organised, and work will begin at once. The road will start from 
Quebec and end at the mouth of the French River, on Georgian 
Bay, at the north-east angle of Lake Huron. It will be 440 miles 
in length, 335 of which will be in Quebee and 105in Ontario. At 
the mouthof the French River it will connect with navigation on 
lakes Huron, Michigan, and Superior. 


Ax extraordinary accident occurred on Sunday on the 
Midland Railway at Chinley. A girder, weighing 10 tons, was 
being lifted into position by an engine, when the swivel of the 
pulley block broke, and it fell on the main line. <A theatrical 
train containing seventy-five professionals was approaching, but 
was stopped, and was ered nearly two hours before the line 
could be cleared. Fortunately, no one was hurt. 


‘nr Board of Trade have confirmed the Lizard Light 
Railway (Amendment) Order, 1902, amending the Lizard Light 
Railway Order, 1898, and the Southwold Light Railway Order, 
1902, authorising the construction of a light railway in East 
Suffolk, between Southwold and Kessingland, and the conversion 
of the gauge of the existing Southwold Railway, and the working 
thereof as a light railway under the Light Railways Act, 1896. 


THE announcement has been made that the London 
and North-Western Railway Company will reduce by half an hour 
the time occupied in travel by several of their express trains 
between Mansbenes and London from June Ist. ‘The fastest 
train between the two cities has hitherto performed the journey in 
four hours and ten minutes, whereas four of the accelerated 
trains will oceupy only three hours and forty-tive minutes on the 
journey. 


THE “ electrification ” of the Manhattan Elevated Rail- 
way is progressing toward speedy completion. The Second Avenue 
line has been operated by electricity for more than a month, and 
now the first regular electric train is running over the Third 
Avenue line. The west side lines will probably not run electric 
trains for some months to come, as the sub-stations for supplying 
them are still far from completion. It is confidently expected 
that the whole work will be completed and in operation this 
autumn, 


A TRAIN telephone has been installed on the Overland 
Limited train of the Chicago and North-Western Railroad Com- 
pany. This train runs from Chicago to San Francisco in two days, 
twenty-one hours, twenty-five minutes, and is said to be the fastest 
long-distance train in the world. The telephone is connected to 
the central office of any city or town stopped at by means of a 
cable attached to a tripod in the roof of the car carrying the 
instrument. An operator at the station is detailed to make this 
connection as soon as the train stops, and the operator on the car 
is then in connection with the local ‘‘ central.” 


_ Access to Klondike is now practically confined to a 
single route available for the ordinary traveller. It comprises a 
sea voyage of 900 miles, up the quiet waters that lie between 
the islands and the mainland, from Vancouver to the little 
American port of Skagway; a journey of 112 miles across the 
coast range, by the newly-constructed White Pass and Yukon 
Railway, to the little town of White Horse on the Yukon; anda 
voyage of 450 miles down the Yukon from White Horse to Dawson 
City in a stern-wheel steamer—a journey of only 1460 miles in all. 
By this route the sea voyage occupies from three to five days, the 
railway journey about twelve hours, and the river voyage from two 
to three days. 


EXPERIMENTS have been carried out in Newcastle by 
the post-office authorities, to test the method adopted for protect- 
ing the public from falling telegraph and telephone wires, upon the 
overhead tramway wires. Temporary posts and wires had been 
erected, and these wires were cut and permitted to drop on the 
guarded tramway wires, in the way they would fall if broken by a 
storm, The results were most satisfactory, the automatic devices 
at the power station working well, and cutting the current off. 
lhe method in use is known as the Thomson-Houston “cut-out.” 
If a telephone wire falls upon the trolley wire, the excessive 
current eaused by the short circuit acts instantly upon the “‘cut- 
out” at the power station, and the connection with the generator 
is inmediately severed, 


Reportine to the Board of Trade on the circumstances 
attending the collision on February 12th, at Bradford Station, 
between a passenger train from Manchester to Bradford and an 
empty train, Major Druitt, R.E., says the accident was set down 
to the presence of ice in the ball valves of the vacuum brakes of 
the three bogie carriages composing the passenger train ; but he 
considers that the driver of the passenger train might have reduced 
the violence of the collision, even if he could not have prevented it 
entirely, - better management of his brakes. Only one passenger 
complained of injury at the time, but two or three have since done 
: The empty carriages were considerably damaged, but not 
those of the pawes train, and neither engine nor any vehicle of 
the latter left the rails, 





NOTES AND MEMORANDA. 


Tur great electric factory of l’royards, near Nancy, has 
been destroyed by fire, the damage being estimated at one million 
frances, 


CoaL, it is reported, has been discovered near Zim- 
mingen, in Alsace-Lorraine. ‘lhe coal is of the best quality, 3 m. 
thick, with a depth of 740 m. 


Ir is announced that one of the largest plates ever 
rolled was finished last week at the works of the Parkgate Iron 
and Steel Company. The size was 30ft. long by 10ft. 6in. wide by 
din. thick. 

THE number of ships which passed through the Suez 
Canal last re was 3699, of a gross tonnage of 15,163,232. This 
is a considerable increase both in the number of vessels and 
tonnage over the two previous years, 


IMPREGNATING with bone oil is the best preservative 
against white ants for bridge structures, says Mr. Herbert E. 


Bellamy. Kerosene is often used, but is only effective while its 
smell remains. The use of arsenic is sometimes resorted to, but is 
ineffectual. 


THE Royal Meteorological Society intends sending up 
during dense London fogs captive balloons with a view of ascer- 
taining how high an average fog extends, of noting the humidity 
and temperature of the various altitudes, and making other 
observations, 


THE Naval Committee of the United States House of 
Representatives has decided to recommend the building of two 
battleships of 16,000 tons cach, two armoured cruisers of 14,500 
tens, and two gunboats of 1000 tons, The battleships will be the 
largest ever authorised for the American navy. 


Wuat is claimed as the longest and heaviest chain 
cable ever made was recently completed by the Standard Chain 
Company, of Lebanon, Pa. There are two of these cables, made 
for the Eastern Shipbuilding Company, of New London, Conn. 
They are 1980ft. long each, and of the studlink type, 3,‘;in. in 
diameter. 


THE advent of kites into modern science may be said 
to have been in 1883, when Mr. E. D. Archibald, of Tunbridge 
Wells, showed how to secure with them all kinds of meteorological 
data, and actually executed important measurements of wind 
velocity at various elevations by means of anemometers fastened 
to the kite-wire. 


PROBABLY no portion of the United States has attracted 
wider attention or the investment of more outside capital, during 
the past year, than has that section south of the Pennsylvania line 
and east of the Ohio and Rio Grande Rivers. The development 
there of its mineral resources has been large, with greatly increased 
operations in prospect for the future. 


Tue White Star liner Medic, which arrived at Plymouth 
on Saturday from Australia and the Cape, reported having passed 
the British steamer Vienna, bound to the Cape, which signalled 
that the first section of her shaft had smashed. The Vienna was 
seen on the morning of the 15th inst.; the accident occurred at 
noon on the 14th. The steamer declined assistance. 


It is announced that the Norwegian Committee which 
has been appointed to consider the question of submarine defence 
has reported in favour of the purchase of a Holland boat at the 
price of about 560,000 marks. The majority of the members of 
the committee express the opinion that submarine boats should be 
of great value for the protection of the coasts of Norway. 


Accorb1NG to statisties recently published, the produc- 
tion of naphtha in the Baku district in 1901 amounted to 
675,000,000 pouds (about 10,848,060 tons), showing an increase of 
nearly 1,205,000 tons as compared with 1900. To the above figures 
must be added 30,000,000 pouds produced at Grozno, making a 
total production in Russia of 705,000,000 pouds (11,330,000 tons), 


THE production of coal in Hungary, which in 1892 was 
only 3,640,000 tons—of 2240 Ib.—amounted in 1901 to6,350,000 tons. 
During the same period the imports of coal have increased from 
915,000 tons to 1,330,000 tons, whilst the exports have increased 
from 92,000 tons to 444,000 tons. The consumption of coal in 
Hungary in 1892 was estimated at 4,460,000 tons, and in 190] at 
7,236,000 tons. 


SEVERAL new 
the near future, according to Flying. 
well-known automobilist, M. Girardot, whose design embodies at 
least one very reasonable and practical idea. Another is designed 
by an Austrian, Herr Nimfiihr, who is the possessor of a wonder- 
ful, perhaps unique, motor, and who leans towards the theory of 
flight without the balloon. 


AtrHovGH the trials of the British submdrine boat now 
undergoing her final tests at Barrow-in-Furness are not yet com- 
pleted, they have proceeded so far that those in charge of her have 
nothing but the highest praise for her capabilities. On several 
days the little craft has been taken out into the Irish Sea, where, 
under the superintendence of Capt. R. H. S. Bacon, D S.0., sub- 
marine expert, she has undergone most exhaustive tests. 


TE British Consul at Caen, in Normandy, reports 
that the exportation of iron ore has increased from 1900 by 
12,000 tons to 124,000 tons in 1901. Since that time the export 
of this mineral has increased three-fold, and it seems difficult 
to place a limit to its possibilities. Every year fresh quarries are 
opened, and as they are all open, and within a short distance of 
the port, the cost of working must be small in comparison with 
other centres, 


For the manufacture of balloons gold beater’s skin 
possesses many advantages over varnished silk. It retains the gas 
much longer ; it does not get sticky when hot, and it is extremely 
light, it being necessary to have for reconnaissance work a balloon 
of only a little more than half the size if made of the latter material. 
At the same time the reduction in the weight and bulk of the 
balloon equipment is great, it only being necessary to carry about 
half the number of steel tubes of gas. 


WE understand that the next cruiser of the Drake type 


airships are to be launched into space in 
One is the invention of a 


when ready will undergo a series of special steam trials. In 
addition to the ordinary programme this vessel will make four runs 


over the measured mile in Stokes Bay as nearly as possible at high 
tide, the corresponding speed power and revolutions being 
accurately observed. She will then carry out a thirty hours’ trial 
at 22,500 indicated horse-power, and an eight hours’ trial at 30,000 
indicated horse-power. These trials will take place over the long 
sea course off the Cornish coast, and are to be made as nearly as 
possible under conditions corresponding with those of the trials in 
Stokes Bay. 

FotLow1nG the trial of a 9in. Armstrong and Whit- 
worth—Openshaw—cemented plate at Whale Island, already 
reported, further trials took place last week at Shoeburyness with 
a 12in. plate by the same makers. The trials were conducted by 
the gunnery officers of the establishment, and several members of 
the Ordnance Committee and representatives of the Admiralty 
and the manufacturers were present. The usual number of rounds 
for acceptance of a plate of this class were fired under the standard 
conditions, The plate is reported to have successfully resisted the 
attack, and presented the highest qualities of resistance required 
= plate of its kind, which is for the thickest armour of battle- 
ships, 





MISCELLANEA. 


Tue Wolverhampton Exhibition will be opened by the 
Duke of Connaught on May Ist. 


Ir has been decided to complete the equipment of the 
Infantry Volunteers in respect to machine guns by supplying two 
Maxims to each battalion. 


Tue Government has agreed to assist the Munici- 
pality of Bloemfontein in obtaining the services of a water expert, 
and will bear a portion of the expense. 


Tue Board of Trade inspection of the Salford tram 
routes between Weaste and Trafford Bridge took place last Friday. 
The overhead equipment in the Lower Broughton district is nearing 
completion. 


A TELEGRAM from Mexico states that a severe earth. 
quake was experienced in that city last week. It lasted fully 
90 seconds, which is the longest period of any earthquake for years 
past. The city has suffered very little damage. 


AccorbING to the approximate traffic returns for March, 
the Manchester Ship Cana! receipts last month amounted to £25,956, 
as compared with £23,537 for March last year. For the three 
months the receipts have totalled £79,406, or £12,180 more than 
in the corresponding period of 1901. 


A MINERAL oil deposit is said to have been discovered 
near the mouth of the Warren River, in Western Australia. The 
Government has allotted an area of land to the prospectors, and a 
company has been formed to test the ground with a diamond drill. 
Bridgetown, about 60 miles distant, is the nearest railway station 
to the scene of the discovery. 


A DESTRUCTIVE fire occurred on Saturday at Newsum 
and Co.’s great timber mills and yards at Gainsborough. Two 
steamers and several manuals were present, but the brigade was 
powerless, as, fanned by a high wind, the flames swept over acres 
of mills and sheds, and they were in thirty minutes ablaze. 
Nothing was saved. The damage is estimated at nearly £100,000. 


OrpERs have been issued at Aldershot for a strong 
detachment of sappers of the Bridging Battalion, Royal Engineers, 
to proceed from Aldershot to South Africa, 7/4 Southampton, on 
May 8th. It is understood that the men are to be employed in 
repairing or reconstructing the bridges damaged or destroyed 
during the war in various parts of the Transvaal and Orange River 
Colony. 


Tue British Consul at the Morea states that the only 
work of any importance which is being carried out in this district 
is the railway, which will join the Pylos Olympia line to the 
Calamata-Tripolis-Nauplia line. It is confidently expected that 
this will be open for traffic in September, and thus the network 
of railways in the Peloponnesus, so long contemplated, will be 
completed. 

Tue chief difficulties of Klondike mining are due to 
the permanently frozen ground, which has led to certain pecu- 
liarities in the methods adopted. Every yard of grave! which is 
sluiced must first be thawed, either by artiticial means or by 
exposing it to the rays of the summer sun after stripping off the 
overlying mud. A recent innovation consists of thawing with 
water by means of the pulsometer pump, which seems to be 
economical, since the water can be used over and over again. 


Tue War Department has decided to sel! 6000 tons 
shot and shell, which is at present stacked in the Royal Arsenal 
Marshes, Woolwich. The condemned projectiles were made for 
the 110-ton, 100-ton, and &0-ton guns, of which no more are to be 
made. The modern weapon—the 12in. steel and wire gun—weighs 
50 tons, is 41ft. long, and the weight of shell is6cwt. The con- 
demned projectiles will probably be purchased by outside ammuni- 
tion contractors for melting up for conversion into modern shell. 


AT a general meeting of the North German Lloyd 
Steamship Company in Berlin, on Saturday, a motion to increase 
the capital by 10 million marks was adopted. Herr Plate, the 
chairman, stated that the company, in combination with Fredrich 
Krupp, of Essen, had acquired coalfields, which would be at once 
developed. The results of the current year’s operations, he added, 
had up to the present justified expectations of normal working, as 
an unusually good passenger trade had counterbalanced the still 
depressed freight trade. 


Tae Dartmouth Town Council has bound itself for the 
public lighting of the town to the Urban Electric Supply Company 
for the next ten years at a yearly figure of £364. Beyond the 
length of the term the ratepayers have no fault to find with the 
decision. The consensus of opinion is that the Council has acted 
wisely in deciding to have the town lit by electricity, and no fault 
can be found wich the annual charge, quite apart from the fact 
that the candle-power to be supplied is far in advance of the 
present gas illumination. 


Tue Liverpool City Council and the Chamber of Com- 
merce have presented a joint memorial to the directors of the, 
London and North-Western Railway Company on the subject of 
the train service between Liverpool and London. The memorialists 
suggest two additional trains—the one a breakfast car express 
leaving Euston at nine o’clock in the morning and reaching Liver- 
pool at one o'clock, and the other a dining car express leaving 
Liverpool at 5.30 or six o’clock in the afternoon. They also ask for 
acceleration of the expresses, 


Tne 125-ton steam hammer built by the Bethlehem 
Steel Company, and exhibited at the Chicago Exhibition in 1893, 
is being demolished. It is found that in the production of large 
steel forgings the work performed by the hammer cannot compare 
with that done in hydraulic presses, the action of the blow being 
toorapid. The steam cylinder had a bore of 76in., and the piston 
had a normal stroke of about 16ft., which could be increased to 
nearly 20ft. The total weight of the moving mass, piston, piston- 
rod, and ram, was 125 tons. The working steam pressure was 
1201b. per square inch. The hammer stood about 90ft. high above 
the ground, and measured 38ft. across at its base. 


Tue gross profit made by the Manchester Corporation 
Gasworks last year was £146,494. Out of this sum £44,116 was 


paid in interest, and £45,128 as sinking fund, making together 
£89,244. This left the net profit at £57,250. As £50,000 had 


been contributed to the city fund, there was a surplus to be 
carried to next account of £7250. For the present year the com- 
mittee estimates the gross profits at £171,600. Deducting £91,466 
for interest and sinking fund, there will be a net profit of £80,134. 
Under these circumstances the committee propose once more to 
give £50,000 in reduction of the city rates, and to reduce the 
cost of gas for motive purposes from 2s. 9d. to 2s. per 1000 cubic 
feet. 


At the quarterly meeting of the Gloucestershire 
County Council on Monday the question of the a Gloucester 
and District Light Railway was considered. Mr, Colchester 
Wemyss, chairman of the Highways Committee, said that great 
inconvenience would arise if the Gloucester Corporation were 
allowed to work tramways in the county area, and the County 
Council had agreed with Mr. Nevin’s proposals to construct part 
of the railway under discussion. The Highways Committee had 
offered terms to the Gloucester Corporation, which they refused, 
and therefore the matter as between the County Council and the 
City Corporation had fallen through. The action of the Highways 


| Committee was approved by thirty-tive votes to nine, 
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ELECTRICALLY WORKED DOCKYARD CRANES 
THE BENRATHER MASCHINEN FABRIK, DUSSELDORF, ENGINEERS 
(For description see page 114) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna 1. 
CHINA.—KELLY AND Wats, Liuirep, Shanghai and Hong Kong. 
FRANCE.—Bovvgau AND CHEVILLET, Rue de la Banque, Paris. 
QERMANY.—ASHER AnD Co., 5, Unter den Linden, Berlin. 
F, A. Brocxuavs, Leipzic ; A, TWEITMEYER, Leipzir. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LORSCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY aD WALSH, Limitep, Yokohama. 
Z. P. Manuva AnD Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8, AFRICA.—GORDON AND Goren, Long-street, Capetown, 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Blizubeth, and Johannesburg. 
AUSTRALIA.—GoORDON AND Gortcn, Melbourne, Sydney, and Brisbane, 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY AnD WALSH, LiurrED, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tax EnocINgER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Cora Reapine Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tok ENGineer weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz ENGingER, and 
accompanied by letter of advice to the Publisher. 

Tuts Paper Copigs. Tuick Paper Copies. 
Os. 


Half-yearly £0 188, Od. | Half-yearly .. .. £1 8d. 
Yearly £1 lés, Od. | Yearly .. .. .. £2 On 6d. 
(The difference to cover extra postage.) 

ADVERTISEMENTS. 


“7” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven wo When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence cf 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 


Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON."’ 
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PUBLISHER’S NOTICES. 


* * With this week's number is issued, as a Supplement, a Two-page 
Kagraving of a Four-coupled Express Locomotive, Furness Railay. 
Kvery copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it, 





*.* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, ake, and 
Alhatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. ld. 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
Yf suffered, can be aad te obtaining the paper direct from 
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TO CORRESPONDENTS. 


42 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4aF All letters intended for insertion in Tuk ENGINEER, or containing 





questions, should be yp the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 





<ar = Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


A. B. (Liverpool).—See our issues of May 25th and June Sth, 1900, and 
March 15th, July 12th, and October 18th, 1901. 

T. 8. J. (Peckham).—We shall be very pleased to examine your drawings. 
If you can really attain the end stated in the way described, the 
invention ought to be valuable. 

P. F. C.—The best German engineering paper—which, we presume, is 
what you want—is undoubtedly the Z+‘tachrist des Vereines Deutscher 
Ingenieure, published at 43, Charlottenstrasse, Berlin. 

M. (Stanilas).—The best literature on the subject has appeared in the 
* Proceedings” of the Institution of Civil Engineers. You might write 
to the Secretary, Great George-street, Westminster, and ask if he could 
supply you with copies of the principal papers. 

C. (Marseilles).—There is no thoroughly satisfactory work published. 
One is now being compiled, the leading institutions of Europe and 
America collaborating in the work. Probably Karmarsch’s ‘‘ Techno- 
logical Dictionary,” published by Baudry and Cie., of Paris, is as good 
asany. There are three volumes, but they are sold separately. 

A. E. H. (Newcastle-on-Tyne).—As soon as you have made a model and 
got it to work, we shall be glad to hear from you. Indeed, the success 
of the invention would interest the whole scientific and manufacturing 
world, for it would demonstrate that all that has been written about 
the conservation of energy is wrong, and that the doing of work by 
inert matter is quite a feasible operation. 


INQUIRIES. 


EAGLE PACKING. 
Sir,—Can any of your readera give me the name of the makers of 
Eagle ng for locomotives ” 
April 24th. y..% 





THE HOFFMAN KILN. 

Sir,--I should be glad of any information that any of your readers 
could give me about the Hoffman kiln, the address of the makers, the 
cost of use, and so on. 

April 24th. F. A. 








MEETINGS NEXT WEEK. 


Tax Institute OF MARINE Enarneers.—Monday, April 28th, at 8 p.m. 
Discussion. 

Tae Rar.way Cius.—-Thursday, May Ist, at 2.45 p.m. 
Elms Works, London and South-Western Railway. 

Tue InstiTuTion oF Civ. EnorngErs.—Tuesday, April 29th, at 8 p.m. 
Annual general meeting of corporate members only. 

City or Lonpon CoL_Lece Science Socrety.—Wednesday, April 30th, 
at 7.30 p.m. Paper, ‘‘ Narrow Gauge Light Railways of Heavy Traffic 
Capacity,” by Mr. E. R. Calthrop. 

CycLe ENGINgERS' INstITUTE.—Thursday, May Ist, at 7.15 p.m., gt 
the Grand Hotel, Colmore-row, Birmingham. Address by the President, 
Mr. Chas. Marston. Paper, ‘‘ Costs,” by Mr. F. E. Baker. 

Rénxtorn Socrery.—Thursday, May Ist, at 8.30 p.m., at 20, Hanover- 
square. Mr. Ernest Payne will open a discussion upon “ The Relation 
between X-rays and Allied Phenomena in Light and Electricity.” 

CIVIL AND MECHANICAL ENGINEERS’ Soctety.—Thursday, May lst, at 
8 p.m., at St. Ermin’s Hotel, Caxton-street, Westminster, 8S.W. Pa) 

“* Permissible Unit Stresses in Railway Girders,” by Mr. James R. Bell. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, May Ist, at 
8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Paper, ‘“‘Automatic Relay Translation for Long 
Submarine Cables,” by 8S. G. Brown. 

CLEVELAND InsTITUTION OF ENGINEERS. — Tuesday, April 29th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical 
Society, Corporation-road, Middlesbrough. Paper, “A Visit to the 
United States of America,” by Mr. Henry Crowe. 

Society or Arts.—Monday, April 28th, at 8 p.m. Cantor Lectures. 
Lecture III. on ‘Glass for Optical Instruments,” by Richard T. Glaze- 
brook.—Wednesday, April 30th, at 8 p.m. Ordinary meeting. Paper, 
‘The Timber Resources of the Australian Commonwealth,” by Edward 
T. Scammell. 

Roya InstiruTion or Great Britarn.—Thursday, May Ist, at 5 p.m. 
Annual meeting.—Friday, May 2nd, at 9 p.m. Discourse on ‘ Experi- 
mental Researches on the Constitution of Crystals,” by A. E. Tutton.— 
Afternoon Lectures at 3 p.m.; Tuesday, April 29th, ‘“‘ English Kings and 
Kingship,” by Prof. F. York Powell; Thursday, May Ist, ‘Recent 
Geological Discoveries,” by A. Smith Woodward ; Saturday, May 38rd, 
“* Poets and Poetry,” by Prof. Walter Raleigh. 


THE ENGINEER. 


APRIL 2%, 1902. 


Visit to Nine 

















COMBINATION IN THE ATLANTIC TRADE. 


Wiruin the last few days it has been announced 
that a “combine ”’—purists must pardon us for 
using an Americanism to avoid an ellipsis—has been 
formed in the Atlantic shipping trade. Mr. Pierpont 
Morgan appears to play once more the part of deus 
ex machina. Of the details of the arrangement we 
cannot write. Nothing, indeed, has been made 
public. Liverpool and New York are alike full of 
assertions and contradictions. The broad facts tend 
to show that certain of the leading Atlantic steam- 
ship companies, with the exception of the Cunard 
Company, have entered into some form of agreement 
with American capitalists which will give Americans 
the control of the Atlantic trade, although the ships 
will continue to sail under the British flag. At any 
moment, we are assured, the Cunard Company may 
join the combination. The two principal German 
Atlantic companies have entered into mutual 
arrangements; and although their ships will not be 
under American control, they will act in all respects 
as though they had followed the example of the other 
great shipping companies. Liverpool, we are told, 
is seriously threatened, for Southampton is to be 
made the principal port of call. Much more than 
this has been said both in American, German, and 
English papers ; but at the moment nothing is known 





with certainty beyond the few meagre facts we have 
stated. 

The first question—indeed, the only question of 
paramount importance that can be asked—is, what 
will be the effect of the combination in this country ? 
In dealing with the problem it will be advisable to 
leave sentimental considerations on one side; they 
can help not at all, and they may lead to mistakes. 
No doubt it is unpleasant in various ways to learn 
that the control of a magnificent enterprise, wrought 
out through years of toil by Englishmen of super- 
lative ability as engineers, as shipbuilders, as traders, 
should pass into the hands of Americans who have 
contributed in no way to the development of the 
entire splendid system; but hard facts have 
little to do with sentiment. We conceive the posi- 
tion to be very simple. For years past various 
Atlantic shipping companies have been competing ; 
they have been heavily handicapped—rightly or 
wrongly—by British shipping legislation ; the ships 
have not been worked in the most economical way, 
and the profits earned have paid but meagre divi- 
dends. Mr. Morgan, associated with two or three 
others only second to him in influence, appears to 
have the power of obtaining from American capital- 
ists unlimited sums of money. The United States 
is an enormously wealiy country. Mr. Morgan, 
holding that the railway companies in which he and 
his following are interested would be placed in a 
better position if they had more control of the 
Atlantic trade, and holding that the shipping busi- 
ness can be managed in such a way as to earn 
substantial profits, has carried out the arrangement 
meagrely but sufficiently described above. At 
present nothing is known as to the actual amount 
of money expended. Mr. Morgan could not obtain 
the control he desired unless he was in a posi- 
tion to acquire shares; and the probability is 
that he and his syndicate have bought very large 
blocks of shipping companies’ shares at high prices. 
It remains to be seen whether the result will be a 
pecuniary success. It is stated, indeed, at the other 
side of the Atlantic, that Mr. Morgan has greatly 
over-capitalised the Steel Trust. It is not im- 
probable that we shall hear the same thing said 
of the Atlantic Union. Only time can settle 
whether Mr. Morgan has or has not paid too much. 
It is very difficult to say with certainty what the 
effect of competition has been hitherto in reducing 
profits. No doubt, if ships were run with half 
cargoes and many empty state-rooms and emigrant 
berths there would be a loss, which might be avoided 
by reducing the number of boats run in any one 
week or month or year. We fail to see how a loss 
or a very small profit can be turned into something 
fairly remunerative in any way but the one. Such 
sailing arrangements must be made as will ensure 
the ships being full. The system would be like that 
carried on by the owners of the pleasure-boats at 
south coast watering places, who will not sail until 
they have a sufficient number of trippers on board. 
Instead of a steamer or two a day from Liverpool we 
may have but three or four a week. Our readers can 
easily carry out this line of argument for them- 
selves. 

We have next to consider what the operation of 
the monopoly will be. To all intents and purposes 
this consolidation of the interests of lines hitherto 
competitive will constitute a monopoly. We con- 
stantly hear it said that a monopoly must be mis- 
chievous;. that it is ruinous to trade in the long 
run, and very bad indeed for the consumer. Is this 
really the fact? We can name various branches of 
trade which very closely resemble monopolies, but 
it would not be easy, we think, to prove that they 
have done harm. In fact, it admits of proof that, 
unless monopolies are recognised, trade languishes 
and enterprise is killed. A very remarkable example 
of this is supplied by the slow development of the 
electrical industry in this country. There was 
plenty of capital available, and one scheme after 
another for electric lighting was proposed, but they 
all came to nothing, because Parliament, fearing a 
monopoly, insisted on giving municipalities com- 
pulsory purchasing powers, to come into effect 
within a few years. The result was fatal, and 
until a change was made, granting a monopoly to 
each company for a reasonable term of years, 
nothing was done. If Mr. Morgan and his syndi- 
cate can cut down working expenses and the cost 
of transport between this country and the United 
States, the result on the whole ought to be satisfuac- 
tory. We do not for a moment think it is likely 
that the result of the transaction will be to make 
Atlantic transport more expensive, or less facile. It 
is quite possible that speeds may be cut down, but 
even that is doubtful. 

Two other questions suggest themselves, and they 
are important. First, how shall we stand with 
regard to the ships which have been built and fitted 
by arrangement with the Admiralty, so as to be 
available as auxiliary cruisers during time of war? 
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Next, how will the new combination affect the 

Royal Naval Reserve? It may well be that its 
effect will be gradually to substitute American 
seamen for men of our nationality, and so narrow 
very seriously our recruiting area for the Reserve. 
As matters stand now it is difficult enough to keep 
up the Reserve, and any contemplated change 
which would tend to throw obstacles in the way of 
manning the fleet must be carefully watched. We 
hope that satisfactory replies to these questions may 
be forthcoming. 

It may very pertinently be asked how it has 
come to pass that the companies concerned did not 
amalgamate long since in their own interests, with- 
out American aid? The answer must be, we think, 
that the dominant influence of a master mind was 
lacking. All the great work of the world has been 
done by a very few men. The wealth of the United 
States is at the moment due almost entirely to the 
exertions of a comparatively small number of indi- 
viduals. In South Africa we all now know what Cecil 
Rhodes did. Mr. Morgan has been called the Napoleon 
Buonaparte of finance. Whether he will ultimately 
fall as Buonaparte did or not is a question with which 
we need not concern ourselves. It is impossible to 
read about Mr. Morgan’s views and schemes without 
realising that, probably unwittingly, he is the very in- 
carnation of Mr. Rhodes’ ideas of the federation of the 
English and German speaking races of the world. 
The tendency of such operations as the last which 
he has carried out is to obliterate the dividing lines 
between the three nationalities. The combination 
of the three nations to carry on the most wonderful 
trade that the brain of man has ever conceived is, 
no doubt, a most remarkable achievyement——one 
which promises to bring the countries into closer 
and more friendly relations than have hitherto 
existed. It is a pity that promises of the kind are 
not always kept. 


THE FIRE-BOX STAYS OF LOCOMOTIVE BOILERS. 


Ox Tuesday week Mr. Webb read an excellent paper 
on * Fire-box Stays” before the Institution of Civil 
Engineers. Mr. Webb has control of three thousand 
locomotives and two and a-half millions of stays. 
He is entitled to speak with authority. The dis- 
cussion which took place last Tuesday was a very 
perfunctory affair. There was a small attendance, 
and only a few persons said anything. We are 
perforce driven to conclude that nothing remains to 
be said on the subject that can be said with 
advantage. Indeed, we gather from the discussion, 
such as it was, that the questions raised are in- 
capable of solution. The best that can be done has 
been done. No one is able to reconcile the varying 
results obtained. A few points, in a way novel, were, 
however, brought into prominence, and with these 
we propose to deal. 

It has been said over and over again that the use 
of high pressures in the present day entails no diffi- 
culty. We have ere now taken occasion to question 
the soundness of a statement which is the result of 
theory, not of experience. On Tuesday night it was 
made very clear indeed that a rise of pressure from 
150 1b. to 200 lb. on the square inch has made quite 
an enormous difference in practice. Fire-boxes 
which give no trouble at 150 lb. are an endless cause 
of worry at the higher pressures. It is not so much 
the pressures that are to blame as the temperatures. 
It is a noteworthy fact that all the bronzes and 
alloys come very badly out of the fight concerning 
the merits of various materials for fire-boxstays. Many 
alloys which give satisfaction at 150 lb. are treacher- 
ous, and even worthless, at higher temperatures. 
From microscopic sections thrown on the screen by 
Mr. Webb it can only be gathered that any one 
using a copper alloy for fire-box stays is a fool for his 
pains, if the pressure is anywhere near 200 lb. Yet in 
the face of all this one speaker stated that on a couple 
of the principal railways of France bronze had replaced 
copper on engines carrying high pressures, as the 
only material that would stand. Mr. Aspinall 
endorsed Mr. Webb’s views. In his experience he 
had found the riveted heads of stay bolts fly off. 
The best material is a copper softer than that used in 
the fire-box plates. He said that it was a lament- 
able fact that, while a locomotive ran year after 
year without giving the least trouble, whether 
regarded as a vehicle or a machine, the boiler was 
an endless source of worry; and he had come to 
the conclusion, after years of experience, that the 
only solution of the difficulty lay in getting rid of 
the rectangular box altogether, and using a cylin- 
drical box—in other words, a corrugated tube such 
us that fitted to marine boilers. In the United 
States this is being tried, but Mr. Aspinall doubted 
that, with our narrower roadways, it would be 
possible to get in sufficient grate surface. He 
showed how the problem was complicated by the 
duties the engines had to perform. Steel, for 
example, made a good stay in slow running engines; 





but steel stays broke if used in express locomotives, 
apparently because in such engines the lurching 
motions which were set up put heavy stresses on 
the stays, quite independent of the pressure. 

It was pointed out with not a little force by 
Mr. Dobson that a great deal depended on the care 
taken to keep the boiler clean; and he exhibited a 
couple of interesting photographs of fire-boxes 
coated with scale. What he had to say, however, 
mainly applied to sling or crown stays, and Mr. 
Webb was careful, subsequently, to explain that 
with these his paper had had nothing whatever to 
do. Mr. Dobson was positive that if an alloy had 
been used with 9 per cent. only of zine to 91 of 
copper a thoroughly satisfactory result wquld have 
been obtained. In France a copper manganese 
alloy had quite superseded copper, at least for 
pressures of 200 lb. and upwards. That such an 
alloy was a success in France and not in this 
country he could only explain on the assumption 
that boilers were kept cleaner in France than in 
Great Britain. It must not be forgotten that 
when soft copper stays were used the riveting 
upset the whole stay and tended to bring the plates 
together. 

Probably the most interesting episode of the whole 
discussion was the production by Mr. Pilkington of 
two chisels made of a new alloy of aluminium— 
what it was he did not inform the meeting. The 
chisels had been used with success for “ drafting”’ 
hard stone. They were as hard as Bessemer steel, 
and when struck against each other their sonority 
went far to prove the statement. Mr. Webb said 
that he would be very glad to submit samples to 
test, and would ascertain whether the alloy was or 
was not suitable for fire-box stays. It remains to 
be seen whether certain written contributions to the 
discussion which have been promised will or 
will not help the locomotive builder. So far, 
as we have said, the discussion advanced know- 
ledge not at all. When we find an engineer 
of Mr. Aspinall’s experience admitting that modern 
practice with rectangular boxes and high pressures 
is so unsatisfactory that it is desirable to get 
rid of the rectangular box altogether, we may 
begin to despair of a satisfactory solution of the stay 
bolt problem. Oneof the great difficulties encountered 
m dealing with the subject is that the life of stays 
depends on not one or two but a dozen different 
conditions. Thus, the moment a success has been 
obtained a disappointment follows. Steel will do for 
goods engines and fails in expresses; soft copper 
will answer with some fire-box plates and fail with 
others; what will suit one kind of water will not 
suit another. Lowmoor stays will not break, but 
they corrode rapidly ; steel will not corrode, but it 
breaks in the thickness of the plate; and soon. As 
we read or listen we wonder, not that locomotive 
boilers do explode now and then, but why explosions 
are not regular incidents in the working of our 
railways. 


IDIOSYNCRASY AS A FACTOR IN REMEDIAL 


LEGISLATION. 


In the recently issued report of the Departmental 
Committee on the “Use of Preservatives and 
Colouring Matters in Foods” the following expres- 
sion of opinion occurs :—‘“ A factor most subtle in 
its influence upon the question of preservatives in 
foods is idiosyncrasy, and legislation covering all 
possible idiosyncrasies would be tco complicated to 
be practical.” Now this statement, which we have 
given in a somewhat abbreviated form, but which 
contains the gist of the opinions expressed, is at 
once interesting and important, touching as it does 
upon what is a vital point in much of our remedial 
legislation. Quite apart from any paltry questions 
as to precedence or novelty, the source of the words 
we have quoted gives them authority, and inspires 
our confidence to a degree which is not quite possible 
when opinions are expressed by those who stand to 
be injuriously affected from a financial point of view 
by remedial legislation. It is not our present inten- 
tion to discuss in any way the report already men- 
tioned, but merely to use the reference to idiosyncrasy 
as a convenient text on which to base a short homily 
on some features of our factory legislation, the 
general trend. of which, in the opinion of many 
employers of labour, is towards the extinction or 
diversion to foreign countries of certain industries, 
rather than in the direction of their welfare and 
development. 

Undoubtedly great abuses have been in existence 
which are quite opposed to the enlightened senti- 
ment of the present day. But in the somewhat 
sensational articles which have appeared in the daily 
Press, and also in various popular magazines of late 
years, there has been a good deal of exaggeration. 
This, in its natural appeal to the compassion of the 
reader, has in many cases caused untiecessarily 





harsh comments to be made, and has had the effect 
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of rousing the antagonism of the manufacturers to 
proposed legislation, rather than of gaining thejp 
active and sympathetic co-operation as an indig. 
pensable aid to ultimate success. Nevertheless 
making all allowance for the imagination of the 
popular writer on scientific subjects, it would be 
absurd to deny that much of the factory legislation 
of recent years was initiated from just cause, and 
has justified its existence by the improved yita] 
statistics of the workpeople concerned. (ranted 
this, however, there is no disguising the fact that a 
good many employers of labour are perturbed jn 
mind as to whether there are to be any limitations 
to legislation—whether, in short, they are likely to 
have more and more demands made upon them at 
the initiative of philanthropists whose zeal is more 
apparent than is their intimate knowledge of trade 
details. It certainly is not an easy matter to draw 
a sharp dividing line between trades sanitary and 
insanitary ; and it is a moot point how far it is 
desirable to legislate for people against their own 
inclinations, or, at any rate, in face of their passive 
indifference. It is here the question of idiosyncrasy 
may be said to acquire an important footing and to 
invite comment. It would be an unworthy creed to 
lay down that an individual injuriously affected 
by this or that agency or material deserves no 
consideration, because the bulk of his fellows in the 
same surroundings escape with complete immunity, 








Such a doctrine could not, it is obvious, on humani- 
tarian grounds, find advocacy for an instant-at 
| least, not where circumstances compelled the indi- 
| vidual to expose himself to surroundings which had 
|a palpably injurious effect upon his health. As, 
| however, it is acknowledged that idiosyncrasy plays 
|such a large part in the complaints which have 
|emanated from many factories, it becomes a matter 
‘of the first importance for manufacturers to see 
| whether they cannot obtain the necessary labour at 
the hands of individuals who are not at all, or at 
least only to an infinitesimal degree, affected by 
|their environment. If this were possible—and 
| there seems no reason why insuperable difficulties 
| should intervene——a natural consequence would be 
| the cessation of complaints and a dearth of those 
deplorable cases which come up for quotation in the 
| speeches of the philanthropist. We are speaking in 
| entire ignorance as to whether any such scheme of 
| differentiation of labour has already been adopted: 
| but a parallel is to hand in the avowed determina- 
| tion of many employers to take on young and active 
men in preference to those of maturer age, as a safe- 
| guard against claims under the Workmen's Com- 
pensation Act. 


In such an article as the present, where the 
| limitations of space prevent us from touching more 
| than the fringe of any reference, it does not seem 
| desirable to put any particular trade in the pillory, 
| but those who have followed the references in Par- 
_liament of late to the match industry, to the white 
lead manufacture, and to the vexed question of the 
_use of lead glazes in the pottery trade, will lave 
| little difficulty in comprehending to what we refer. 
| With regard to the effect of lead on the human 
system, it is of interest in our present inquiry to 
note that though many people in Sheffield have 
been seriously affected by the contaminated water 
supply, yet the great bulk of the population have not 
apparently suffered at all. Of course, it does not 
follow from this that persons not affected by lead in 
their drinking water could work with immunity in 
white lead works or in potteries employing lead 
glazes, because the conditions are not at all 
on all fours; but the fact can fairly be taken 
as in support of our proposal for the differentia- 
tion of labour in general, though we would not go 
so far as to assert that this could be done where 
lead is present in a different form and to a greater 
extent than is the case with the drinking water 
referred to. The question of idiosynerasy is 
undoubtedly of more prominence in the cases of 
women and girls than in that of men; and in one 
undeniably important piece of legislation referring to 
_india-rubber works there can be no doubt that though 
the evil which it was sought to remedy, and has to 
a large extent remedied, affected both sexes alike, 
yet its consequences were more lasting and disas- 
trous in the case of women and girls. This is 
probably so with all chemical vapours, persons 
of excitable temperament being more susceptible to 
their effects than are those whose minds run in 
more placid grooves. Instances are on record of 
whole factories of girls exposed to naphtha vapours 
developing temporary traits of insanity; but such 
cases are by no means common, and it is difficult to 
imagine how they should have occurred at all, unless 
the usual precautions with regard to efficient venti- 
lation had been neglected. There are, however, 
frequently to be noted individual girls who are 
affected to a marked degree by an amount of vapour 
which has apparently none upon their fellow- 
workers. In the light of what we have advocated, 
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+ js clear that this is a case which calls for discrimi- 
’ ‘ng action on the part of the employer when 
= te hands, otherwise the failings of the few 
i SOE a crop of inquiries vexatious in them- 
oo 4 and really quite unwarranted as far as the 
ear of the workers generally is concerned. It 
: id obviously be quite impossible to ensure that 
bi articular trad: should be conducted so as to 
eg 3 free from harmful effects on all and sundry 
who engaged in it. , 

jf must not be overlooked that businesses, or, 
at any rate, the vast majority of them, are not 
carried on from any Benthamite motives, but solely 
with a view to personal profit ; and those. who are 
continually erying out for innovations which are 
hound to add to the cost of production must not 
ignore this point as one of slight or transient 
jmportance. How often does one hear the manu- 
facturer of to-day express his dissatisfaction at 
diminished profits compared with the return he got 
in former times from his capital expenditure. ef 
ean get as good results by investing in the Funds,” 
he says, “and be at rest from the contingent troubles 
and risk of business.” It behoves those of us, 
therefore, who are in sympathy with the general 
object of remedial legislation to consider how far 
each particular movement is really made in the best 
interests of the workers themselves. Glaring abuses 
should, of course, be swept away; there can be no 
two opinions on this score; but when idiosyncrasy 
in its Protean forms is taken as a substantial proof 
of the necessity for effecting radical changes in 
works procedure, then we venture to think that 
legislation resulting therefrom has over-reached its 
legitimate function, and will be found in the long 
run to induce other evils of even greater intensity 
than those which it sought to eradicate. There is 
then, we think, good reason for putting forward, in 
however inadequate and condensed a form, the view 
that prophylactic measures which weigh oppressively 
on an industry are not calculated to prove an 
unmixed blessing to those whose interests they are 
intended to subserve. 
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ANOTHER TRADE UNION CASE. 


A FORTNIGHT ago we commented in this place upon 
the judgment of Mr. Justice Walton in the Cardiff case. 
Now we have another trial in which the facts were very 
similar. Thomas v. the Amalgamated Society of Car- 
penters and Joiners was tried last week at Manchester 
before Mr. Justice Wills and a special jury. The plaintifi 

a non-union man—had joined strikers in the summer 
of 1900, and had received strike pay for several weeks. 
Some time afterwards he had worked in a union shop, 
and later in a non-union place which had been marked 
as “black.” He applied for admission to the union, but 
was refused. Next we hear of him at work at Warring- 
ton, and here his employers were visted by a deputation 
from the Society, who stated that unless Thomas were 
dismissed the rest of the men would be called out. 
Thomas accordingly had to go, and in the end sued the 
Society for damages. The judge directed the jury on the 
lines of the Cardiff case. If the real motive of the 
Society was to advance its trade interests and not 
vindietively to punish the man, the verdict of the jury 
should be for the defendant. On the other hand, the 
Society had no legal right to punish Thomas merely 
because he had done something of which the Society 
disapproved. The judge left four questions to the jury— 
(1) Did the Society’s delegates give the employers to 
understand that if Thomas were not discharged the men 
would be called out? (2) Did that bring about Thomas’s 
discharge ? (3) In doing so, did they carry out the 
intentions of the Warrington branch of the Society ? 
And (4) Was the guiding motive of the action to promote 
the interests of the Society and its members, or to 
punish Thomas for having taken piecework elsewhere ? 
The jury answered the first three questions in the 
affirmative, and upon the fourth they found that the 
guiding motive was the punishment of Thomas. This 
last was, of course, the crucial question. Had the jury 
found as a fact that it was not punishment but pro- 
motion of the interests of the Society that supplied the 
motive, the Society would have come off the victor. As 
it is, Thomas gets £100 for damages and an injunction to 
prevent interference in the future. The case is interest- 
ing, but not, in our opinion, of vast importance. In the 
majority of operations by trade unions with which we 
are familiar the “guiding motive” could scarcely be 
found to be punishment, but rather the advancement of 
their trade interests. In such cases the Cardiff and 
Manchester precedents will not avail. 


LOCOMOTIVES IN INDIA. 


kw more welcome announcements could be made to 
engineers than that that Lord George Hamilton was able to 
make at the Mechanical Engineers’ dinner last week. The 
necessity of standardising, as far as possible, the design 
of locomotives has long been urged by builders in this 
country, and the disadvantage under which British 
manufacturers labour in their competition with American 
makers has been commented on over and over again. 
— an attempt is to be made by the directors of the 
ndian railways to meet the advice and wishes of home 
i pou in that respect is a matter for sincere congratu- 
ation, Even more, however, may British engineers 
rejoice over the probability of the extension of time 





limits, although the need of longer time will be greatly 
diminished by standardisation ; for, except in the respect 
of time, it has been proved up to the hilt that the British 
locomotive has nothing to fear and much to gain from 
competition with those of Belgium or America. Let 
those who doubt read Lord Cromer’s report. We feel 
particularly glad of the statement that in future an 
endeavour will be made to place the orders earlier, 
because we have consistently urged that no sound reasons 
existed for the delay. All that was needed was the 
exercise of a little more foresight. This is now evidently 
admitted. We trust, however, that foresight will not end 
with locomotives nor in India. Equally happy results 
might be anticipated from its use with regard to bridges, 
and in Egypt and Africa at least as much as in India. 








LONDON UNDERGROUND RAILWAYS. 
Tur competing Piccadilly tube railway schemes were further 
considered on Tuesday by the Select Committee of the House 
of Lords, presided over by Lord Windsor. 

Mr. C. Jenkin placed the total estimate for the electrical 
equipment, power stations, and rolling stock of the line pro- 
posed jointly by the Piccadilly and City, London United 
Electric Railways, North-East London, and City and North- 
East Suburban companies at £2,700,000. 

Major Cardew spoke in favour of the proposed wider 
tunnel. It would reduce the vibration and would be a great 
deal healthier. He did not think that while the wider 
tunnel was better for operating the line, it was worse for the 
safety of the passengers. 

Mr. R. E. Cooper expressed the opinion that the 
scheme was well laid out. Mechanical ventilation would be 
introduced into the tunnels, and he believed that that was 
the only way in which tube railways could be made with due 
regard to the comfort of passengers. 

Mr. C]inton Dawkins, senior partner, in the absence of 
Mr. Pierpont Morgan, in the firm of J. S. Morgan and Co., 
said he could guarantee that the capital would be obtained 
for the whole of this undertaking. ‘I'he orders for material 
for various projects had been placed largely in the United 
States, because the material could not be supplied here. He 
thought the route proposed by the combination would pro- 
vide a fair return on the capital, and a safe and solid invest- 
ment for the investing public. The total estimates for con- 
struction and equipment were £13.759,801, to which must be 
added £825,584 for interest at 3 per cent. paid out of capital 
for two years. 

Mr. G. White, chairman of the London United Tramways, 
said the promoters of the London United Electric Railways 
were, in fact, the London United Electric Tramways Com- 
pany, and he detailed the heads of the agreements arrived at 
between the several companies. 

Mr. J. Clifton Robinson, managing director and engineer 
of the London United Electric Tramways Company, described 
the scheme before the committee in relation to the existing 
and authorised tramways of the company, and expressed the 
opinion that the linking-up of the trams with the railways to 
Charing Cross and the City, as well as to Piccadilly and the 
West, would be a great convenience to the public. He pro- 
posed to operate the whole system, so that from 5 o’clock 
until half-past 7 in the morning there would be a five 
minutes’ service of workmen's trains; from 7.30 a.m. to 
9.30 p.m. a 24 minutes’ service, except between Waltham- 
stow and Epping Forest, where it would be a five minutes’ 
service ; from 9.30 p.m. till 1 a.m. the service would be five 
minutes; and from 1 a.m. till 5 a.m. the trains would run at 
half-hour intervals. He estimated a traffic over the thirty- 
eight miles of railway of 252,750,000 passengers per annum. 
On that basis the earning capacity of the line would be 
£1,505,988 per annum. Taking the working expenses at 
50 per cent., though he had no doubt they would be lower, 
the estimated profit would be £752,944, or 4-7 per cent. on 
the capital outlay of £16,000,000. 

On Wednosiay Mr. Clifton Robinson continued his 
evidence, but he did not add much to what he had said on 
Tuesday. Th: next witness was Mr. Frazer, also engineer 
of the London United Electric Railways, and joint engineer 
for the City and North-East Suburban Railways, who said 
that at Clapham Junction, with very little difficulty, a 
connection might be made with practically the whole railway 
system of the country. He also said, in reply to a question, 
that the centre line of the railway passing the Albert Hall 
would be 150ft. away from that building, and at a point 
about 75ft. under the surface—well into the London clay. 
After evidence had been given by various surveyors, Mr. 
W. T. Bull said that, having regard to the results of the 
amalgamation of the South-Eastern and Chatham Com- 
panies, he was of opinion that there should be competition, 
cather than amalgamation, with the Central London Rail- 
way along this route. Mr. Edwin Fox said he estimated the 
land required to be taken for the London United Section of 
the line at £467,719. This completed the evidence for this 
company. 

Counsel then opened the case of the North-East London 
and the City and North-East Suburban lives. Last year 
these companies were opposing one another, but were now in 
accord. The total length of the City and Suburban line was 
154 miles, only 4 miles of which were in tube, while the 
North-East London line was 133, of which 93 were in tube. 
The remaining length in each case would be in the open. 
Both these lines were dependent, largely, for their success on 
the Central line from Hammersmith to Charing Cross being 
sanctioned. 

The Committee then adjourned. 








TRAMCARS FOR THE LONDON COUNTY 
COUNCIL. 


On the recommendation of Dr. A. B. W. Kennedy, subse- 
quently confirmed by the Highways Committee, the London 
County Council on Tuesday last decided to place the order 
for the first rolling stock, comprising one hundred cars, with 
Dick, Kerr and Co., which firm, it will be remembered, has 
also the contract for the generating plant for the London County 
Council’s tramways. Nine firms tendered for the work, and 
submitted altogether something like twenty-three tenders. 
There was naturally keen competition, the prices ranging 
from £65,000 to something over £80,000; it being note- 
worthy that the German tenders were among the highest 
submitted. 





On account of the system being a conduit one there are 
certain modifications in the car from the trolley type. 
Obviously the chief difference arises in the introduction of 
a plough contact, that adopted being known as the 
J.C. White’s, which is identical with the form of plough 
designed by Mr. Connett for the Paris conduit system. The 
type of car will bear considerable resemblance to what is known 
as the ‘‘ Preston’’ pattern, which has been supplied by Dick, 
Kerr and Co. to many of the tramway systems in this 
country. It will be remembered that this design embraces 
new features in tramcar construction, giving greater space in 
the interior and slightly increasing the seating capacity on 
the outside. The seating capacity of the new London 
County Council cars will be sixty-six passengers—twenty- 
eight inside and thirty-eight outside; the total length over 
all will be 33ft. 6in. The frame of the car will be so arranged 
as to accommodate on each side two large fixed windows in 
the centre, and four end windows arranged to lower. Above 
these there will be a line of narrow, ornamental pivotted 
sashes to allow for ventilation. 

At each end of the car will be route indicator boxes pro- 
vided with revolving linen screens. A new feature in the 
interior of the car will be a glazed partition. The interior 
woodwork of the cars will be made up of quartered oak ; the 
end doors will slide in the usual way and will be fitted with 
the necessary handles, catches, &c. The roof seats will, as 
already staied, carry thirty-eight passengers, and will be of 
the garden type, with angle iron legs. The cars will be 
mounted on maximum traction bogies by Brill, each bogie 
carrying one motor. The electrical equipments will be in 
most respects similar to those usually supplied by Dick, Kerr 
and Co, The cars will be fitted with series parallel con- 
trollers, and there will be the usual equipment of emergency 
switches, lightning arresters, hand brake, &c. 








{XPRESS LOCOMOTIVE, FURNESS 
RAILWAY. 


In our impression for February 21st we published, as a 
supplement, sectional drawings of a very fine locomotive, 
designed by Mr. F. W. Pettigrew, for service on the Furness 
Railway. A full description of this engine was given on 
page 194 of the same issue. We now publishas a supplement 
an elevation from a photograph of the engine. It will be 
enough to say here that the cylinders are 15in. by 26in.; 
the driving wheels are 6ft. 6in. diameter ; the total heating 
surface, 1270-5 square feet; the grate area, 18 square feet ; 
and the weight, 43 tons. 
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THE CaPITAL INVESTED in the 725 active iron and steel 
establishments in the United States in 1900 was £116,008,320, 
employment being given to 226,161 workers. The cost of the 
materials used for conversion was £109,825,000, and the value of 
the manufactured products was £167,151,000. 


CrysTaL PaLacE ENGINEERING ScHOooL. — The ‘‘ Wilson” 
premium for the best paper read before the Crystal Palace Engi- 
neering Society during the present session has been awarded by 
the Council to G. de Havilland for his paper on ‘‘ Motor Cars.” 
Other papers read during the session were ‘‘ Milling Machines,” by 
H. M. Stephenson; ‘‘ Ventilation,” by G. R. de Peyrecave ; 
“Modern Locomotive Practice,” by E.S. Pink; and ‘“ Modern 
English Battleships,” by C. S. Dowell. The premium was presented to 
Mr. de Havilland by the Hon. Sir John Cockburn, K.C.M.G., late 
Agent-General for South Australia, on the occasion of the eighty- 
eighth distribution of certificates at the atove school on 
April 18th, 
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NEW CRANES IN GERMAN DOCKYARDS. 

THE rapid development of the German shipbuilding 
industry, and the tendency to build larger and more powerful 
steamers than have hitherto been built, has necessitated a 
corresponding improvement in the equipment of German 
dockyards, and more especially in their machinery for 
handling large and heavy weights. In 1889 the Benrather 
Maschinenfabrik Actien-Gesellschaft built the crane shown 
in the illustration on page 410, for the then new Kaiser 
dock at Bremerhaven. This was described at that time as 
the largest crane in the world, and in the illustration repro- 
duced from a photograph it is shown with the test load of 
200,000 kilos., or about 197 tons, hanging on. 

As will be seen from theillustration, the crane consists of a 
stationary four-legged tower, supporting a revolving centre 
post to which is attached a horizontal jib, one arm of which 
carries a counterbalance at the extreme end and the other arm 
a crab capable of travelling from its extreme end to the edge 
of the tower. 

The maximum pressure on the foundation imparted 
through the centre pillar is roughly 530 tons, and the maxi- 
mum horizontal force on the top of the tower is roughly 98 
tons. The bearing at the foot of the pillar on which the 
crane revolves consists of a ring of live rollers running between 
two cast steel roller paths. The diameter of the bearing to 
the centre of the rollers is Tft. 3in. There are 35 hardened 





for shipyards, for maximum working loads varying from | 


50 tons to 150 tons ; 
Howaldtswerke at Kiel, is constructed to lift a working load 


| of 150 tons and a test load of 200 tons at a maximum radius 


conical steel rollers about Tin. in diameter at the centre, and | 


10in. long, and they run in an oil bath to minimise friction. 
The main driving wheel, which forms at the same time the 
upper roller path, hasa pitch line diameter of 13ft. 1jin. Like 
the top roller path of the foot bearing, the foot of the centre 
pillar itself consists of a steel casting, and the pressure is im- 
parted to the foot bearing through a cylindrical pin lying 
horizontally between the foot of the centre pillar and the top 
roller path of the foot bearing, both surfaces being slotted, so 
that the pinisalmost halfimbeddedin both. In this way a hinge 
is formed, and this is necessary in order that as the pillar 
bends slightly, in consequence of the horizontal forces it has 
to withstand, the pressure on the foot bearing remains exactly 
central and equally distributed among all the rollers. The 
upper bearing at the top of the tower consists of a double 
wrought steel ring and four pairs of rollers about 3ft. 3in. 
in diameter, running in bearings fixed to the centre pillar. 

The slewing mechanism consists of an enclosed series-wound 
tramway type motor, running at 550 revolutions per minute 
when developing 26 horse-power, coupled direct to a worm gear- 
ing running in an oil bath, and three further reductions of 
spur gearing. The total reduction is as 1 to 4000. 

The crab contains the whole of the mechanism for lifting 
and traversing and is carried on four pairs of travelling 
wheels running on two pairs of rails. The traversing 
mechanism is driven by a series motor. When running at 
550 revolutions per minute it develops 26 horse-power. It 
is coupled to a worm gearing with two further reductions of 
spur gearing, and the total reduction is as 1 to 175. The 
speed of traverse is about 26ft. per minute. 

The lifting mechanism consists of two motors, each develop- 
ing 174 brake horse-power at 450 revolutions per minute, 
coupled to four reductions of spur gearing and two barrels, 
each about 4ft. in diameter, winding jointly one part of an 
eight part rope. The two motorsare connected in parallel, 
and their armature spindles are coupled together with a 
pinion between them, so that they practically from one 
motor. 





of 654ft., 50 tons working load at a maximum radius of 
1344ft., 15 tons at 138}ft., and 1544ft. height of gantry rails 
above ground. 


It is shown on page 410. In spite of its size this crane 


is said to be very easy to manipulate, and to deal with 
It is constructed on very similar 


light loads very rapidly. 


the latest and largest of all, that for the | 








—————— 

The motor develops 75 horse-power, and this Dower j 
transmitted through two sets of gearing to two lift 18 
barrels, so that each set of gearing has only half this po ng 
namely, 374 horse-power, to transmit. Power, 
The general construction of the crane will be clearly 
stood by reference to the illustrations on page 418, 
an auxiliary hoist for 15-ton loads mounted on the trolley 
and it consists of two part wire rope winding, one part ae 
grooved barrel connected by one spur gear and one Wo! ; 
gear reduction to the motor. This worm gear, like that a 


y Under. 
There jg 





Fig. 2—HOISTING AND TRAVERSING MECHANISM 


lines to that of the Bremerhaven crane, but differs from it in 
several essential points. First, it has a greater reach and 
height ; secondly, it is provided with an auxiliary hoist for 
dealing rapidly with light loads; and thirdly, it is ‘driven 
with three-phase alternating current by means of induction 
moters; although continuous current, where obtainable, is 
undeniably preferable for this class of work. 

Tke slewing gear is exactly similar to that of the Bremer- 
haven crane, and is clearly shown on the accompanying 
illustration, Fig. 

The hoisting gear for heavy loads, together with the | 
traversing gear for all loads, are mounted on one frame | 
situated at the extreme end of the back portion of the jib, | 
and fixed there enclosed in a house, thus acting as a counter 


| the heavy hoist, runs in an enclosed case partly filled with 


oil, and is fitted with an automatic brake operated by the 

axial thrust on the worm spindle. : 
The working speeds of the crane are as follows :—Lifting, 

150 tons 3ft. 3in. per minute, 75 tons 6ft. Gin. per minute, 


| 15 tons 31ft. 2in. per minute ; traversing, 150 tons 26ft. 3in 


per minute, 75 tons 52ft. Gin. per minute ; slewing, 1 revolu- 
tion in 10 minutes. The lifting capacities, radii, and heights 


of lift are as follows:—-Working load 150 tons, radius 


| 65ft. 6in., height of lift 150ft.: working load 50 tons, radius 


134ft. 6in., height of lift 150ft.; working load 15. tons, 
radius 138ft. 6in., height of lift 1534ft. The general dimen- 
sions of the crane are as follows :—Total length of jib, 
233ft.; length from centre of rotation to extreme end of jib 


| (front), 147ft. ; length from. centre of rotation to extreme end 





Fig. 1-SLEWING MECHANISM 


There are four changes of gear on the second motion shaft, 
and the rate of lifting varies from 2ft. Tin. per minute with 
150 tons to 23ft. 3in. per minute with18 tons. Two warping 
barrels with parallel grooves are used for hoisting, the end of 
the rope being kept taut and stowed away by attaching it 
in twelve parts to a rising and falling weight inside the 
centre pillar. 

The general dimensions of the crane are as follows :—Total 
length of jib, 164ft.; maximum radius to centre of load, 
72ft. 2in.; height of gantry rails 
114ft. 10in. The total weight of the crane, including the 
counterbalance, is 474% tons. 

The same firm has now built six large cranes of this type 


from the ground, | 
| small force pump being provided which keeps the oil circu- 


balance. The sheave block for the heavy hoist is carried on 
the travelling trolley, which also carries the whole of the 
auxiliary hoisting gear and motor. Like the Bremerhaven 
crane, the heavy hoist of the Howaldtswerke crane also has 
two warping barrels for lifting, the slack rope being kept | 
taut and stowed away by means of a rising and falling | 
weight inside the centre pillar. The whole mechanism can 
be seen in the accompanying illustration—Fig. 2. The 
worm gearings, as well as the intermediate spur gearings, are | 
all enclosed in cast iron cases, and run completely in oil, a 


lating through all the cases and also through a cooling 


_ chamber during the time that the motor is running. 


of jib (back), 86ft. ; height of gantry rails from the ground, 
1544ft. The total weight of this crane, inclusive of 63 tons 
of ballast, is 518 tons. 





PREVENTION ON CLYDE PAS. 


SENGER STEAMERS. 


SMOKE 


| One more of the multitude of essays at abolishing smoke, 


while at the same time maintaining boiler efficiency with the 
same or a reduced consumption of fuel, is being tried at 
present on the Firth of Clyde on board one of the Glasgow 
and South-Western Railway Company's passenger vessels— 
the Mercury. The apparatus by which this newest attempt 
is being made, which the patentees—the British Fuel 
Economiser and Smoke Preventer Company Limited, London 
—call the ‘‘ Bunsen bridge,’’ consists in the conversion of an 
ordinary furnace into one partaking of the Bunsen principle, 
by means of admitting, or rather inducing heated air into 
the furnace through this specially-designed bridge. The 
bridge or bridges are of cast iron, having vertical openings 
or slots at intervals which are narrower at the top than at 
the bottom, and taper backwards to allow embers or ashes to 
pass away to the ashpan. At the back of the air bridge is 
placed a gin. steam pipe with a small perforation opposite 
every alternate slot in the bridge for the purpose of injecting 
a very small amount of steam, previously superheated by 
passing through a specially constructed superheater with 
such force as to draw in sufficient air as to convert the 
furnace into a forced Bunsen. The inside chamber of the 
bridge is so constructed as to ensure the air being heated toa 
high temperature before entering the furnace. Thorough 
intermixture of a minimum air supply with the gases distilled 
from the fuel is the only means of attaining high efficiency 
and prevention of smoke#and this is the point the patentees 
claim to have accomplished. Trials have been going on on 
board the Mercury for about three weeks past, and on the 


| 18th inst., in a run from Greenock to the Cumbraes and back 
the trials weré witnessed by a large number of gentlemen, 


representative of the principal shipbuilding, engineering, and 
shipping firms ofthe country. During the time the apparatrs 
was in operation there was an almost complete absence of 


| smoke, and certainly a most grateful immunity from the 


black smoke, and its concomitant sparks and cinders, which 
only too frequently disfigure the fine Clyde passenger boats and 
the charming scenery amongst which they ply. 








AccorpInG to a report by the French Legation at 


| Copenhagen, there are about thirteen sugar refineries in Denmark, 


nearly all of which belong to an association called ‘De Danske 
Sukkerfabrikker,” whose offices are at Copenhagen. Those re- 
fineries not connected with the syndicate are of little importance. 
The total production in Denmark was 33,157 tons in 1898, 41,140 
tons in 1899, and 50,750 tons in 1900. The statistics for 1901 have 
not yet been published, but it is estimated that the production for 
that year will reach 55,000 tons, 











} 











THE ENGINEER 











—— 


—_— 


H.M.S. LEVIATHAN 


JOHN BROWN AND CO., CLYDEBANK, BU'TLDERS 








H.M.S. FIRST-CLASS ARMOURED CRUISER 
LEVIATHAN. 

Tue Leviathan, one of four of the same class of first- 
class armoured cruisers built by various establishments for 
the British Admiralty—the Drake, at Pembroke Dockyard ; 
the King Alfred, at Barrow; and the Good Hope, at Fair- 
field—was launched in September of last year from the 
shipyard of John Brown and Co., Clydebank, and, having 
recently arrived at Portsmouth, is to be subjected to 
her official contract trials on May Sth. Above we 
give an illustration of this vessel, afloat and under 
steam, on the Firth of Clyde. Apart altogether from the 
high speed to be attained by vessels of this class, the 
trials of the Leviathan are likely to prove of consider- 
able interest, as challenging comparison with the results 
attained in the case of her sister ship the Good Hope. 
The Good Hope, which, like the Leviathan, is of 14,200 tons 
displacement, with a guaranteed speed of 23 knots, went 
through her steam trials in a most satisfactory manner 
in all respects, but it seems that at full power steaming in 
her case the slip of the propeller was considered somewhat 
high. In consequence of this, it is believed, a slight modi- 
fication has been made in the propellers fitted to the Leviathan, 
with the view of ascertaining the effect of coarsening the 
pitch—the diameter in both cases being the same. The pitch 
in the case of the Good Hope was 22ft. 94in., while in the 
case of the Leviathan it is 23ft. 94in. Thus equipped 
the Leviathan, on the thirty-hours trial at one-fifth 
of the full power, will make runs at full tide over the 
measured mile at Stokes Bay. On the subsequent trials, 
with the vessel developing 24,000 and 30,000 horse-power, 
runs will be made over the 23-mile deep-sea course between 
Rame Head and Dodman Point, from which will be ascer- 
tained her precise speed at the two powers mentioned. As 
similar runs were made in the case of the Fairfield Good 
Hope, it is thought that interesting results as to the pro- 


| and then difficulty begins. 


peller slip and other things in the two vessels may be | 


otained. 








DOCKYARD NOTES. 





Tue small Dutch coast defence ship or armoured cruiser 
Koningin Regentes is now completed. We illustrated her 
fully in Tum ENGINEER some while ago, at the time of her 
launch. The only difference effected in her appearance over 
the design is that a striking topmast has been added to the 
foremast. This considerably improves the ship’s appearance, 
and will be, of course, of very great assistance in signalling. 





to the opinion current in the service, or, rather, in certain 
portions of it, as to the cause of an infinitely more terrible 
disaster than that on the Mars which may one day occur. We 
refer to the common practice in many ships of ignoring 
regulations in the turrets. A high rate of fire is held ideal, 
and the rate of fire can be greatly increased by running a 
few risks. And risks are run. It is by no means unusual in 
certain ships for the charge for one gun to be brought up at 
the moment that the other is firing. 
open, and out of that breech usually comes a certain amount 
of flame, in close proximity to which is the bare charge en 
route for the second gun. Strict regulations forbid this, but 
the thing is done, and done fairly frequently. The chance 


The breech is flung | 


ignition of the charge is always possible, and did it happen | 


there is no saying what the limits of disaster would be. So 
long as rapid firing from big guns is regarded as a desideratum, 
the risk is likely to be incurred, and familiarity invariably 
breeds callousness. We may of course qualify all we have said 
by remarking that an efficient navy cannot be obtained without 
risks. There was a good deal more than mere callousness in 
the remark recently made by a well-known admiral. A 
nervous captain pointed out to him that at towing target 


practice some shell had passed perilously near to his ship. | 
= | comments. 


‘*it was alla chance we did not get one into us,’’ said the 
captain. 
replied, ‘‘it would have done as much good as harm. In 
the old sailing days every evolution cost a life or two, and so 
men got inured to risks. Now they have lost it, and when 
war comes we'll have to pay for it.’’ 
brutal logic in this remark, whatever the verdict of a senti- 
mental age may be. Whether we likeit or not, war efficiency 
is the child of danger. Of course, a line has to be drawn, 
There is somewhere in existence 
now an army officer who, having employed his men at building 
shelter trenches, put them to lie behind it, and taking one 
company put them to fire on the trench with ball. It was 


‘And if you had,’’ the admiral is said to have | 


There was a deal of | 





to Elswick, there to be installed with Parsons’ turbines and 
other modifications,”’ 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RAILWAY GOODS TRAFFIC, 


Sir,—Your very pertinent leader in your issue of 11th inst, 
places me*in somewhat ofaquandary. Firstly, because Iam bound 
to say—lest vour readers be misled—that I do not by any means 
consider myself so fully qualified to discuss this important national 
question in detail as your leader might cause your readers to infer ; 
and, secondly, because you fairly enough ask me to depart from the 
easy field of criticism to the difficult one of detailed statements, 
and, further, to indicate remedies. I regard myself as an experienced 
passenger possessed of a little more knowledge of the subject than 
the ordinary man in the street. Now, Sir, you do not like gener- 
alities, but you will perhaps excuse my making one or two general 
I regard it as a serious matter that some of our rail- 
ways do not in some cases make any return on the capital of certain 
classes invested in them. Whothenistoblame! Why, the public, 
for their persistent favouring of over great competition and peculiar 
resistance to terminal charges. I feel bound to ask you whether 
the great cost of construction of our railways should be urged as a 
point in their favour. They are neither level nor straight. This 
suggests that there has been needless expenditure in their construc- 
tion. I do not say that this is a fact, but I do say that the capital 


| of some of them requires reduction. I certainly donot want to be 


absolutely logical training, but to the best of our recollection | 


the authorities refused to be convinced of the merit of the 
system. 





Ir is reported—whether truly or not we cannot say—that 
for the new American ships Sin. guns are decided against, and 


| that instead of eight Sin. and twelve 6in., the New Jersey 
| class will carry twenty Tin. guns. There would be obvious 


| to their navy. 


TH sad disaster on board the Mars will perhaps lead to the | 


adoption into our service of the Elswick ‘‘sounder,’’ which is 
to be found fitted to every gunin the Japanese navy. That 
the sounder will render miss-fires impossible is perhaps claiming 
more than is reasonable, but we would certainly urge ‘that it 
tenders impossible those caused by failure of the electric 
current, such as by no means infrequent in our service. The 
exact percentage of miss-fires is difficult to estimate, no figures 
being available; but speaking from our own experience, we 
may say that there are a great many more than people are 
Wont to suppose, and a great many could be obviated by the 
use of the sounder, the buzz of which is an unfailing indica- 
tion that the current is on. 





We do not wish to pose as alarmists, but the question being 
on the tapis, we feel that some reference may well be made 





advantages in such a change, multiplication of calibres being 
likely to cause endless trouble in war. Our own King 
Edward class, for example, would probably be more efficient 
ships if instead of each 9-2in, a trio of 6in. were mounted. 





Tue Dutch intend adding a submarine of the Holland type 
The proposal has evoked considerable 
opposition. 





Tue old Russian battleship Tchesma has been re-engined 
and re-boilered, so as to undergo another term of service. 
She is about on a par with our Colossus, saving that her belt 
is complete. 





THe German battleships Wittelsbach, Wetten, and 
Zaehringen are to be ready for their trials in the coming 
autumn. The Wittelsbach will, it is hoped, be in commission 
by then, while rumours have even been afloat that an effort 
will be made to send her over to the Coronation Review, 
where she would be about the finest vessel present. 





WE observe in a French contemporary that ‘‘ without doubt 


obstinate, but I fail to know of any case which proves that for 
certain purposes, such as coal haulage, that a reduction of the 
ratio of the tare tothe tret of our wagons would not be of advan- 
tage tothe community. Iam aware that at the despatching and 
recciving termini some capital would have to be expended, and 
that under the English system the railway managers have not the 
power to compel colliery proprietors and others to make those 
alterations. State railways, provided their powers are not abused, 
have the advantage that they can to some extent dictate to their 
customers, instead of being bullied by them, as a result of there 
being an unnecessary number of trunk lines in some parts. 

When one considers the nature of shunting operations, it is 
evident that, apart from weight, there exists a limit to the 
number of wagons of which any train ought to be composed ; 
there exists also a limit to the number of trains per diem safely 


, manageable on a given line ; hence I fail to see how the proper 


limit is to be reached without the employment of big wagons. 
When one turns to the economical aspect of the case, it is re- 
quired to know the relative cost of haulage of loaded and 
unloaded wagons of the large and small types, and the relation 
between the terminal costs and haulage per ton-mile in each case. 
This is a matter in which you are better placed than myself 
to obtain accurate data. Not only that, but your superior 
knowledge and experience would enable you to present such 
data, when obtained, better than myself. However, | will do my 
best to obtain some such accurate data. I do not think that it 
can be said—to use your own parallel—that our railways have 


| advanced in proportion to our steamships, and it is because they 





one of the new third-class cruisers, type Topaz, will be given | 


| are not quite satisfactory that the amateur critic exists. He is 


created by a want—he does not grow spontaneously. When he 
criticises experts in a field of technical intricacy, he is guilty of 
impertinence ; but, all the same, he is not to be disposed of by 
general managers or others laughing at him. It has the bad effect 
of making him more aggressive. : 
Whilst by no means wishing to back out of the trouble of acquir- 
ing details bearing on this most important subject, I have a strong 
feeling that any contributions I can make bearing on the case 
would be better made to you privately, to be retailed in skilled 
and presentable form by you, rather than my taking up further 
space in your valuable correspondence columns. May I also 
respectfully submit that in your strong attack on the amateur 
critics you were more general than detailed in your comments, 
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I should like also to address a general remark to the amateur critic | 


class and some others who ought to know better, and that is that 


the only sign of decadence I have, as a young man, been able to | 


observe is the serious wave of *‘ Americanitis” which is taking hold 
of the generation to which I belong. Why cannot my generation 
do as the preceding generation did-—observe what is done abroad, 
and utilise this knowledge as an aid to the design of suitable plant 
for English requirements ! The wholesale importation of American 
hurriedly-designed ‘‘reach-me-down plant” is a discredit to the 
country. I fancy I shall be not very much older before I see a lot 
of it pulled down again. Pardon this digression. 
Mansion House-chambers, ALLEYNE REYNOLDs, 
11, Queen Victoria-street, London, E.C., 
April 18th. 


spondence on this subject lately going the round of the Press. 

No doubt, from a shareholder's point of view, the reports recently 
of our railway companies are not as satisfactory as they might be, 
but whether the reduction in working expenses by the adoption of 
some of the methods suggested can be brought about is a question 
we cannot tell without a trial. 

Unfortunately, traders generally look upon a railway as a channel 
by which they can make money to their sole benefit, entirely 
forgetting that railways were constructed for the benefit of the 
shareholders, which benefit, in far the majority of cases, has been 
a minus quantity—the investment may be sure, but it gives but a 
very slow return. 

I quite think that the traders as a body are as much to blame 
for the present state of affairs as are the railway managers ; the 
demands of traders, however unreasonable, are met for fear of 
losing traffic, no matter at what cost, and the system of sending 
through goods in small lots without extra payment has grown to 
such proportions, that, to accommodate the traffic, large increases 
in capital have had to be made to meet the demand for stock and 
new lines to enable the additional stock to be dealt with. The 
difticulties of the position appear to be, therefore, not so much 
from the very great increase of traffic in late years, as from the 
greater proportion of stock for dealing with it. 

There is the clamour for reduced rates all round ; on the other 
hand, the shareholder asks for a better return on his investment. 
Many suggestions have been thrown out, and although some con- 
siderable time must necessarily elapse before any results can be 
shown, I believe good results can only be effected by the co-opera- 
tion of the trading community with the railway management, 
either by ordering their requirements in full loads, or where that 
is not feasible, by anticipating their wants by a few — so as to 
allow of more time for transhipment during transit. The general 
rale now of orderingat the last minute and expecting delivery, no 
matter where, of large or small quantities, owing principally 
perhaps to the practice of not providing sufficient storeroom, has 
practically been forcing the railway companies to be common 
warehousemen, it is neither more nor less, 

There is no doubt but that the extension of the transhipping 
system will be found to be much more economical than continuing 
to run wagons with half loads, particularly in regard to foreign 
wagons, fully 80 per cent. of which are returned home empty, the 
mileage of which must total to an enormous figure over the year. 

Indeed, excepting where the running could’be arranged on the 
same lines, as the East and West Coast joint passenger stocks, | 
would suggest a trial of the transhipment at junctions of traffic 
from one company to another even of full wagon loads the cost of 
such transhipment at a properly equipped shed would in many 
eases be covered by the proportion of wagon hire saved, and in all 
cases there would be no light running nor demurrage charge. 

As to the high capacity wagon, owing to the great difference in 
the tare there ought to be a considerable saving in haulage, owing 
to the greater proportion of paying load. Of course, this would 
be the case in trucks weighing 10 to 12 tons to carry 30 tons, but 
there is absolutely no reason to adopt such a vehicle if the tare is 
to be that of the trucks now being tried by a- certain company, 


Si,—In your issue of last week you invite comment on the corre- | still further reduced the workman’s proportion drops off. 


bonus plan in use at the Bethlehem Steelworks. 


to me that two such different plans as the Taylor-Gantt and my 
own should have different names to avoid confusion. Messrs. 
Taylor and Gantt adopted the name bonus plan for their system, 
and it seems desirable from all points of view that this name should 
be retained. 

Permit me also to direct your attention to page where the 
rate of the premium is discussed. If the principle there enunciated 
is sound, it points out a weakness of Mr. Rowan’s method of 
dividing the gains which none of your correspondents has noticed. 
This weakness is that during part of the range of reduction of time 
it pays too much, while in other parts it pays too little. 
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If the | 


used the name ‘‘ Premium Plan” in referring to the Taylor-Gantt | 
There is not | 
much in a name, and I do not object on this account, but it seems | 


production is doubled Mr. Rowan’s plan gives the workmen one- | 


ard as too much, but as the time is 
As the 
time is reduced it becomes more and more difficult to reduce it 
still more, and there is much to be said in favour of increasing the 


half the total gain, which | 


| —— 
deeper cuts. He has several tools at hand, and grinds one whi 
another is at work, so that as soon as one is dull another may - 
slipped into its place without loss of time. In other word; be 
| crowds the machine rather than himself. In the blacksmith ¢ ~ 
or foundry, however, increased output can be secured only 
| actual increased muscular effort by the workman. It is clear t} 7 
| in the first instance a smaller premium will suffice than jn the 
others. I have always considered this feature of the plan, whereby 
| the incentive can be graded according as the work is laborious 
not, to be one of its best features, though it has attracted kan 
attention than it deserves.”-—Ep. THE E,] a 





PALACE BRIDGE, ST. PETERSBURG, 
S1r,—Many of the foreign engineers and architects taking }, 
| in the competition for designs for the permanent Palace Bride. oh 
St. Petersburg, as advertised by the St. Petersburg Munici i" 
Council, have written to the}Municipal Board expressing q dee 
to be acquainted with the character of the locality and of the 
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workman's share as the reduction proceeds. Mr. Rowan’s plan, 
as I understand it, steadily does this until the time his been halved 
and after that it does the opposite thing, and reduces the work- 
man’s share. 

I have, however, no quarrel with this or with other modifications 
which have appeared. I have discussed this on pages 226 and 227 
of the Sibley Journal lecture in what I believe is the proper spirit. 
So long as the principle—the division between employer and 
employé of the gains due to increased production by the latter—is 
observed, the user of the plan cannot go far wrong, and, if the 
proportion of the gain paid to the workman is such as the principle 
given on page 227 calls for, he cannot go wrong at all. 

The attention which is being paid to the plan in Great Britain 
is, | consider, the greatest testimonial to its merits that it has 
received, Here I have personally interested myself in advocating 
it, and for a long time my vo*ce was that of one ‘crying in the 


FOR THE AOMIRALTY QUAY 


architecture of the buildings adjoining the site of this bridge, jy 
means of photographs Deowodnced in the foreign illustrated 
magazines. 

The St. Petersburg Municipal Board therefore begs leave to 
request you to reproduce in your journal the accompanying three 
photographs, ; 

No. lis a view of the locality adjoining the Palace Bridge along 
the Admiralty Quay—left bank of the river, whilst Nos. 2 and 3 
= the Winter Palace and the Admiralty, situated on either 
side of the projected bridge, on the Admiralty Quay. 

J. Krvukow, Member of the Municipal! Board. 

St. Petersburg, NiceETas NeLusorr, Secretary. 
April 2nd, ; 





TUBE RAILWAYS AND VIBRATION, 
Strk,—Your very interesting article on ‘ Tube Railways and 











No. 2—THE WINTER PALACE 


which weighed 15 tons, as nearly as possible, to carry 30 tons. 
Why make any change, then / 

If, however, a truck of 10 or 12 tons can be constructed to carry 
30 to 32 tons, better proportionate loads could be ensured, and 
there is no doubt but that between certain points full through 
loads could be obtained each way, resulting in large economy. 

Our friend the ‘Colliery Owner” asked, the other week, where 
he would come in by the adoption of the large truck? I am inclined 
to think he would ultimately benefit, for these trucks would be 
provided by the companies themselves, in time clearing off the roads 
the privately-owned wagons, and so doing away with a large per- 
centage of light running now necessary on all coal traffic, as for 
every mile the coal itself is hauled the wagon is hauled two, 

Changes must come slowly, but we certainly seem to have arrived 
at a point where some effort must be made to get out of the groove. 

April 16th, AN OBSERVER. 





THE PREMIUM PLAN. 

Srr,—Herewith, under separate cover, I mail you copy of the 
March issue of the Sibley Journal of Engineering, containing a 
lecture of mine before the students of Cornell University on the 
“Premium Plan of Paying for Labour.” The lecture, I think, 
answers some of the objections which have been raised by your 
correspondents. 

Permit me to express a regret that you and Mr, Barnes have 











| wilderness ;” but, without such aid, the plan has apparently obtained 


| the fence or shingling the roof, is a simple gratuity. 


as much of a foothold with you as with us, The scale on 
which it is being tried is such that it is reasonable to assume that 
its merits or demerits will be positively determined. 

New York, April 4th. F, A. HALSsEY. 

[The passage ‘‘on page 227” to which Mr. Halsey refers runs as 
follows: —‘‘ For this there is a perfectly clear principle to guide us, 
and that principleis precisely the one which we use in buying anything 
whatever with money, viz., to pay what is necessary to get what is 
wanted, but to pay no more. ff we havea fence to paint or a roof to 
shingle, the only principle we ever think of following in order to 
get the work done is to pay enough to induce someone to do it. 
If we offer less than that, the work will go undone, while if we pay 
more the surplus is a simple gratuity. So here. A workman has 
been working at the usual pace and has been paid the usual daily 
wages. If we wish to induce him to do more, we should offer 
enough as a premium to induce him to make the extra exertion, 
and no more. If we offer too little he will reject the offer, the | 
offered returns being too small to recompense him for the effort, 
and the desired increase will not be obtained. On the other | 
hand, if we offer too much, the surplus, as in the case of painting 
Looked at | 
from this standpoint, it is clear that there can be no single rate of | 
payment which will apply to all classes of work. In the machine 
shop, for example, increased output is largely a matter of intelli- 
gence. The workman uses coarser feeds, higher speeds, and 








No. 3 ADMIRALTY BUILDING 


Vibration,” and your apparently most logical reasoning ‘“ as regards 
the effects of changing the direction,” suggest to me further scope 
to your argument. 

As long as a train travels over open ground, the tension and 
compression at the point of contact of driving wheels and rails are 
distributed beneath the train, but in a tube these forces would 
also invade the wall. The tension forward and compression back- 
ward would be distributed towards each end of the tube, but while 
the tension forward would advance uniformly as the speed of the 
train, the compression backward would be released in uneven 
zones, 

For instance, the locomotive exercises tension to haul itself, but 
after it has passed your point of maxima the compression will be 
relieved by the amount represented in work of getting the loco- 
motive by, but there still remains compression sufficient to balance 
the tension required to haul the remaining load. Then as eae 
loaded wheel passes the same point—your original point of maxima 
—a portion of the remaining compression is released, until finally 
the last wheel gives its chock, 

The weight of a train would be sufficient to anchor the com- 
pression for its haulage on its base, but as in a tube, this base 
only part of the enveloping structure—the whole structure 
affected by it. A train could never remain at a precise mathe- 
matical length of wheel base throughout, and the shocks may be 
the result of ever varying distances between the wheel bases giv 
up compression at ever varying distances apart. Should this 
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= 
case, then the shocks from the relief of compression of the 

je , would appear to be towards the direction of the train, as the 

tu : wwlar energy would be a sort of expansive effort forward again, 

ie impact would be towards recovery from tension, 

nt would be interesting to know what the effect is when the train 

je pushed with the locomotive in the rear, 


Cowes, Isle of Wight, April 20th. Cuas. Hype BEADLE, 





gin,—In reference to your article on tube railways and 
vibration, published in your issue of April 18th last, I am obliged 
to you for pointing out that there is a mistake in the ordinate 
wate of Fig. 12, in the appendices to the report of Lord Raleigh’s 
Committee, and that foot” should be substituted for ‘inch’ 
on that scale. . : 

This mistake does not, however, affect anything in the text of 
the appendices. ; 2 

With regard to the use of the word “amplitude,” I am not 
aware that it is ever used by mathematicians, except in the sense 
in which I have used it, viz., as half the total excursion of the har- 
monically oscillating point. | For instance, the harmonic wave whose 
depth from crest to hollow is 2, is always considered to have an 
amplitude equal to unity. p : : 

A weight which follows an harmonic path of amplitude .0379— 
total depth from crest to hollow -076 nearly—will, if it passes the 
waves at a rate of 16 per sec. —and the axis of the curve be level 
press downwards with twice its weight in the hollow of the waves, 
and with no weight at all at the crests. j ; 
The apparent cvincidence of some of the vibrations periuds 
measured in the earliest of the photographic records, with the rate 
at which the train passed the flanges of the tube—the distances 
between the flanges is wrongly stated in your article—was one of 
the first things noticed in the investigation ; and it was not until a 
yery considerable series of measures of rai] deflection—in various 
positiuns as re ards the flanges -had been made, that I became 
«atistied that the effect of the tube Hanges was very small compared 
with that caused by the irregularities of the rail. 

April 21st. A. MALLocK. 


|Mr. Mallock says *‘ be is not aware" that the word ‘amplitude’ 
js ever used otherwise than as meaning “half the total excursion " 
of an oscillating point. We are, of course, not concerned to 
question this statement ; but, on the other hand, we are aware, 
without any uncertainty whatever, that during the last half 
century not one mathematician, physicist, or engineer, in a 
hundred has used the word to mean anything else than the ‘ total 
excursion,” while all the others have used the word ‘‘ semi-ampli- 
tude” or some equally unambiguous term to mean the half of this 
total. For the benefit of readers of Mr. Mallock’s letter we may 
point out that the figure -076 given by him above is meant for 
(76in. It is obtained by multiplying the ordinate of his diagram 
by 24. or else by dividing 19555, which in our article we said ought 
to be the constant of his diagram, by the square of 16. Mr. Mallock 
«ays that the mistake in the diagram does not affect anything in 
the text of the appendix. This is so because no numerical calcula- 
tions on this part of the subject are given in the text; 
the only numerical results given are embodied in the diagrams, 
and the text refers to the diagram for such results. But all 
through the appendix and the report runs the emphatic opinion 
that rail depressions of J;in. are very serious things. We 
pointed out that the ordinary bevel given to the tread of the 
wheels certainly produce effects at the very least three times as 
large, while the inevitable riding on the flange fillet produces 
still many times more effect of precisely the same kind as dis- 
cussed in the appendix and the report. If Mr. Mallock’s own 
drawing of the wheel in his Fig. 6, Appendix III., be correct, then 
the bevel of the wheel alone would produce ten times as much 
effect as the much-dreaded ,\,in. depressions, Mr. Mallock says we 
have stated the spacing of the tube flanges wrongly. We do not 
possess any dimensioned drawing of the tube plates, but we do 
know that any error in our statement of this spacing is an 
extremely small one. Regarding the coincidence between the 
freyuency of the vibrations and of the train passage over these 
flanges, why call it “apparent?” It is actual. If this was one of 
the first things noticed in the investigation, why was no reference 
made to it in either report or appendix’ Again why, and how, 
did Mr. Mallock become satisfied that the inherently regular 
frequency of the vibrations was very much more due to the wholly 
irregularly-spaced rail depressions, than to the perfectly regular 
and exactly coincident flange passages ‘—Ep, THE E. | 





TRAVEL IN AIR. 


Sin,-—-Owing to my being stationed at a somewhat distant corner 
of the Empire, I have not been able to write sooner regarding Mr. 
Lancaster's paper on “ Soaring Flight,” but I now venture to offer 
some remarks on the subject. 

Mr. Lancaster has not, I think, given atéronauts in general quite 
sufficient credit for the knowledge they possess of the flight of 
birds. In my opinion the reason why man has not as yet very 
snecessfully accomplished flight is not so much because he does not 
know how to do it, as because he has not up to now very satis- 
factorily overcome the two main difficulties, in getting into the 
air, and keeping his balance when he is there. To start, great 
power is required, just as it is for starting a train or a ship, and 
up to the present time a sufficiently light and powerful motor has 
not been satisfactorily worked out. Again, as regards keeping 
the balance, Lilienthal and others have managed to get into the 
air by jumping off a height, but the difficulty of keeping the 
balance in the particular class of machine used by them has led to 
serious disaster. In connection with this point, I may say that I 
tried Mr. Lilienthal’s machine and pointed out in my lecture before 
the Avronautical Society of Great Britain how crank it was, and 
that considerable skill was required to work it in even a very 
moderate wind, 7 

As regards Mr. Lancaster's actual explanation of soaring, it is 
somewhat difficult to criticise it, as he does not appear to use such 
terms as friction, resistance, &c., in quite the same manner as 
other people. There is, I think, little doubt that friction, viz., the 
rubbing of the air over the surface of the bird, is infinitesimally 
small, and may be neglected ; while, on the other hand, there is 
certainly a considerable resistance offered by the air to the for- 
ward motion of a body passing through it. Again, it is not quite 
clear what Mr, Lancaster means when he says that soaring motion 
is uniform, as a few minutes’ observation of the common gulls 
show that when soaring they frequently vary their velocities. The 
calculation also of the forces in the case of the 300 Ib. weight does 
not seem very clear, as, while the actual calculation is simply a 
resolution of the forces, it does not tell what we want to know, 
v., where the forces come from, 

I sug; est that there is a simpler explanation than Mr. Lancaster's, 
and it briefly amounts to this, that the wind—or air in motion- 
keeps the bird in movement, while the bird by suitable movements 
of its Wings, obtains from the wind, air pressures which, combined 
with his weight, make him travel in the path he desires, 

To explain this more fully, I suggest a study of Fig. 1. This 
shows a most difficult case of soaring, recorded Si Mr. Chanute in 
means “‘ Aéronautical Almanac,” for 1896 and 1897—see also 
table of Lilienthal coefficients, in same periodical for 1897. 
The bird started from the top of a pile about 1Oft. above the level 
. the water, and succeeded in advancing directly against an 
oe an hour wind a distance of 23ft., to a point 6ft. higher 
than its starting point without flapping its wings at all. The two 
difficult questions are:—(1) How did the bird manage to rise’ 
(2) How did he manage to advance against the wind ! 

1 ising is done in two ways, viz., when the bird has no horizontal 
velocity, and when he has such velocity. To commence with, the 

ird stood on the pile at rest facing the wind. He opened his 





wings to an angle of about 20 deg., and was drifted upwards and | is probable that this balancing of resistance and force will only 
backwards for a height of about 2ft.; he then altered his wi take place at 30 miles per hour. We now have a car with sufficient 
angle gradually, still rising a little, drifted back about 5ft., and | power to ascend a hill of 1 in 54 at 30 miles per hour, which works 
finally came to a poise with his wings at an angle of about 34 deg. | out at about 30 brake horse-power. 

The Lilienthal coefficients show that during the first part of the | Of course, this is in no way prohibitive, but the cost would be so 
motion, the vertical component of the air pressure was -638 lb, | considerable that cheap cars would be impossible along these lines. 
greater than the weight of the bird, which, hence, rose, while the | Of course, the whole question depends on the maximum speed at 
horizontal component—- 94 lb.—moved the bird slightly backwards. | which the engineis torun. Thenormal speed is, say, 12miles per hour. 
The second part of the motion was, of course, on similar lines. | If this is taken at what I call a reasonable rate of, say, 400 revolu- 
Hence, we see, that a bird can always rise from rest, though he | tions per minute, this car will be capable of travelling at speeds 
cannot advance by facing the ak and fixing his wings at a! which are simply enormous by letting its engine run as it pleases 
suitable angle, thus getting the required lifting force from the | on the level, and the power which it would develop would Le more 
wind. like 80 than 30 horse-power. On the other hand, if the initial speed 

Next, as regards rising when the bird has horizontal velocity. | were 2000 revolutions, of course the engine would not be capable of 
Suppose the bird moving against the wind as at D, having pre- | a great excess ; but, on the other hand, it won't last long. 
viously obtained energy, as explained further on. In order to rise, It would, therefore, appear that though it is quite possible to 
all he has to do is to raise the inclination of his wings to a suitable | build a car without gearing, its engine power must be so great as 
angle, say, in this case, an average of 8 deg. from D to E, and he | to make the cost prohibitive to all but the few. , 
will then be lifted up by the wind force—vertical component = I fear that you are a little at sea as to the cost in fuel for the 
2-47 lb. or -28 lb, more than the weight—without any further | steam car. I am a builder in embryo, and should only be too 
effort on his part. It is true that the increased angle of his wings | pleased if 1 could make out that the steam car would use no more 
gives a resistance to forward motion = (-212 Ib.), but this can, of | fuel than the internal-combustion car. 
course, be overcome, provided he has previously obtained sufficient | _ From the Automobile Club trials it appears that the consump- 
energy. Hence, in this case also, the bird has merely to fix his | tion of petrol in the internal-combustion car is about -16 pint per 
wings at a suitable angle to be lifted up by the wind, without any | passenger mile, or -4 pint per ton-mile of car and passengers. ‘I'he 
expenditure of energy on his part. water consumption of the American steam car is, roughly, one gallon 

Next, as regards advancing against the wind. At B the bird was | (101b.) per mile, and its outside evaporation is this amount per |b. 
for a very short period poised : he had gained a height of 24ft., as | of gasoline. This amounts to one pint of petrol per two passengers 
g per mile, or -5 per passenger mile--three times the average of the 
internal-combustion car—and the steam car consumption per ton 
mile will not come out at much less than 1-4 pints, or nearly three 
times the other. I have great hopes of being able to reduce this 

‘Ee by 30 per cent. by the use of superheated steam, but still the con- 
-"--. | sumption must greatly exceed the other type. Of course, if we 

i substitute running expenses for petrol consumption, the case is 

P i utterly different. 
i f Mr. Worby Beaumont estimates the cost of running a moderate 
sized car at /d. per mile, of which petrol comes out to about 1d., 
| and in this case the steam car has its chance from its light repair 
| bill. 

No doubt many engineers have wondered at the enormous steam 
ae consumption of these cars, as I did till I undertook the work. The 
al H | difficulty is that the engine is running at about one-tenth of its 

i power normally, and this renders it particularly difficult to get any- 
| thing like reasonable economy. A few calculations will show that 
a consumption of 75 lb. per brake horse-power hour in a small 
| engine, in which the efficiency at this power does not probably ex 
ceed 50 per cent. at the outside, is not so easy to beat as might 
| appear at first, and these cars take about 1-5 to 1-7 brake horse- 
power to run them. Joun 8. V. Bickrorp. 

Camborne, Cornwall, April 4th. 

[We understand that on moderately hilly roads the cost of petrol 
for a steam car carrying two persons works out at about 1d. per 
mile, petrol costing 1s. 2d. per gallon, the average speed about 10 
miles per hour.—-Ep. THE E. } 
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already described, without effort, and he now wished to gain energy 
to enable him to rise to E. The Lilienthal tables show that if he 
increased his wing angle he would be lifted upwards and backwards 
as before, while if he inclined his wings at any negative angle he 
would fall, but would also be drifted backwards, because he had no | 
energy to overcome the resistance of the wind to forward motion. 
Consequently, he could not make a direct advance, and had to try 


Sirn,—lIn the letter entitled ‘The Motor Car of the Future,” in 
your issue of the 18th inst., Mr. Hall apparently wishes to demon- 
another plan. : ‘ P strate that the future of the motor car rests absolutely with the 

Since a small negative angle would have only drifted him back | jnternal combustion engine, transmitting to the driving wheels 
and given him very little vertical velocity, he fixed his wings at a | through his hydraulic transmission gear or some similar appliance. 
steep angle. viz., about 45 deg.—gradually reduced to about| far be it from me to judge this invention, which, if it justifies 
10 deg. at C—and was thus driven downwards, not only by his | the demands of the motor car, is certainly a step in the right 
weight, but by a considerable wind pressure. Hence, when he | direction - but let me inquire of Mr. Hall how it is that during 
reached C, where the wind pressure was small, he had obtained a) the three years and more that his invention has been on the 
large amount of energy. From this point he kept his wing angle | market not one automobile of the better-known makes, either on 
low, so as to get as little wind resistance as possible, and finally | the Continent or, I believe, in England, has been fitted with it ’ 
reached D with very little loss of the energy he had obtained. But whatever developments are in store for the oil engine, it 
The result was that the bird, moved by the combined forces of | yi) be long before the steam engine gives up the struggle, if this 
wind and weight, had at D sufficient energy to overcome the | ever happens. Let defects or disadvantages be pointed out which 
resistance to his formal move from D to E, while, as before | the steam car possesses, and which are not shared in an equal or 
explained, the wind gave him the lifting force to raise him from | ppeater measure by the oil-driven vehicle. Your correspondent 
level D to level E. The whole motion from A to Eis on exactly | polieves the petrol-tired steam car to be as expensive or more so 
the same principle as the movement of the car on a switchback | than an oil-driven carriage, as regards fuel. t me assure him 
railway, when the railway itself—and consequently the car—is | that this is certainly the ‘case, as you yourself clearly state—rid: 
moved backwards and upwards from A to B (car at test), back: | Tae ENciNEER, December 20th, 1901—but the Serpollet car—which 
wards and downwards from B to C (car moving down), up- | | take as typical of this class—is fired with ordinary kerosene lamp 
wards and backwards from C to D (car moving down) and | 9j) ide THe ENGINEER, January 16th, 1902—and I doubt not but 
upwards and backwards from D to E (car moving up), if we | this makes the steam car the cheaper of the two, in England pro- 
imagine A BC D E to be the true path of the car, the only differ- | ably as well as in Holland, where the price of petrol—benzine 
ence in the case of the bird being that the changes in path | j, three times as great as of kerosene ; but if M. Serpollet would 
direction are made by the alteration in the inclination of the | publish the results of fuel consumption trials which he has un- 
wings. se el eh : ? doubtedly made, he would contribute much towards a definite 
As regards soaring in still air, this does not seem anya 48 settlement of this important question. 
there is no force to lift the bird. It should be noted that though The fact that with, I believe, a 12 horse-power car, M. 
an anemometer may register no wind at the earth’s surface, there Serpollet has just covered the kilometer in 293 seconds—having 
may be a very fair breeze at a height of 100ft. or so. | : had, therefore, a speed of about 75 miles an hour—the fastest run 

Vertical currents of air, of course, materially assist a soaring ayer made, sufficiently demonstrates the fact that the oil engine 
bird, and no doubt such currents exist, especially in high moun- has an ugly competitor to drive from the field, and which will 
tainous countries, where many of the soaring birds live. .., | come out victor at the end is more difficult to say than is usually 

As regards the idea of ‘‘ perpetual motion” in connection with | jelieved. . 
soaring flight, since the wind is always in motion and the bird Another matter recently discussed in your paper is the maximum 
moves about in it without expenditure of energy, the bird may, in authorised speed for motor cars. As long as motor car drivers 
a way, be said to have solved the “‘ perpetual motion problem.” It consist, as they mainly do at present, of ladies and gentlemen who 
must, however, always be recollected that the alteration of the | just drive “for the fun of it,” and who, by their utter ignorance of 
wing angles does involve some slight effort on the part of the bird, | engines they are driving, turn their cars into danger clements to 
and that consequently the solution of the problem is not really | the public and themselves, I do not think the penalty too great to 
complete. ; : ‘ - suppress these maniacs. But as soon as the motor car mania has 

It is sometimes said that no soaring can take place in a uniform , as a sport at least, the speed limit may be safely extended 
wind, but it must be noted that although the wind may be uniform | or abolished altogether without constituting a danger element to the 
as regards the earth, it is not so as regards the bird, since the | pyblic. The other day a gentleman, who has passed his chauffeur's 
latter can, by varying his wing angle, make his velocity anything | examination at Paris, told me that the piston-rod of his car was 
he pleases. ‘ . ae .-., | broken, the car having come slowly to a standstill. Now, first of 

‘o. sum up: (1) The action of soaring flight is due to a skilful | gy, | would like to see an oil engine, single-acting of course, witha 
combination by the bird of his weight and the wind forces ; (2) all piston-rod. Next, I would like to place that gentleman close to the 
motive power is supplied by the wind ; (3) the bird expends no | ¢yjinder of an engine running at 1000 revolutions per minute or 
energy whatever, he merely, so to speak, guides himself through | more, when the piston-rod broke. 
the air ; (4) vertical currents assist soaring flight, but a bird can ; 
soar in a uniform horizontal wind. 

J.D, FULLERTON, Lieut.-Col. R.E. 

Singapore, Straits Settlement. 


CHARLES A. BRANTSEN, 
Rhederoord Castle, De Steeg, Holland, April 20th. 





A NEW TOOL HOLDER. 


S1r,—It may be of interest to Messrs. Roberts, of Dukintield, to 
know that a tool holderand curved steel tool, as shown on page 358 

Sir,—In common with yourself and, doubtless, many others, | of your issue, has been in constant use in our shops for about four 
have given much thought to this question, and amongst other | years, the only apparent difference being that their holder can be 
things I have considered the question of the abolition of gearing. used on the angle for facing. THOs. NOAKES AND SONs, 
It was this that decided me to adopt steam, for the following | Spitalfields, London, E., April 21st. 
reasons. 

Suppose we design a car to be driven without gearing. Asevery = — 
designer knows, it is essential to provide enough draw-bar pull, so 
to speak, to ascend a hill of 1 in 4 on decent surface ; for not only : } =e ; ‘ 
do we occasionally meet such a hill, but, what is more to the point, Naval ENGINEER APPOINTMENTS.—The following appointments 
in this district and many others hills of 1 in 6} are not uncommon, | have been made at the Admiralty :—Fleet engineer: W..J. Mabb, 
and those of 1 in 74 abound, and the balance is necessary to meet | to the Vivid, for the Aurora. Chief engineers: A. R. Pattison, to 
bad roads and steep hills combined. the Pembroke, for the Mohawk; H. T. Liversedge, to the 

Now, granting this pull as necessary, let us assume that five miles | Hermione, additional, and on recommissioning ; R. B. Ayers, to 
per hour will do in point of speed. We have to provide a mean | the Victory, for the Syren. Artificer engineers : D. S. M’Farlane, 
effective pressure in our cylinders which will give this pull, and we | to the Tamar, for the Janus; A. H. M’Tear, to the Australia ; W. 
must allow at least 10 per cent. additional for contingencies. Now | C. Williams, to the Collingwood ; W. J. Morrell, to the Hermione, 
notice what happens. By virtue of the 10 per cent. excess power additional, and on re-commissioning. Engineers: 0. A. Morris, 
—or, if you object to that line of argument, assume the hill under | to the Orion, for the Mallard; E. R. Amor, to the Orion, for the 
consideration to be only 1 in 5} instead of 1 in 5—the speed Will | Fawn; F. H. B. Bishop, to the Orion, for the Albatross; H. J. 
rise ; but with every rise in speed the speed of the engine increases, | Little, to the Hermione, additional, and on re-commissioning ; G. 
and it is obvious that the mean pressure in the cplindens will keep | E. A. Crichton, to the Black Prince; W. A. Mitchell, to the 
up, and with it the draw-bar pull, so that the speed will goon rising | Severn, for the Onyx ; W. W. Bills, to the Hyacinth ; W. G. Law- 
till the increase in resistance due to speed overtakes the 10 Ye cent. | rence, to the Duke of Wellington, for the King Alfred. Proba- 


excess, or whatever it may be. Now, if we take a hill of 1 in 54, it | tionary assistant-engineer: B, Hocken, to the Renown, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


LOCOMOTIVE FIRE-BOX STAYS. 


ordinary meeting on Tuesday, the 15th inst., Mr. 
President, in the chair, the paper read was ‘ Loco- 
‘ve Fire-box Stays,” by F. W. Webb, Vice-President Inst. C.E. 
* author conataaned first his experience of the use of copper 
bo stays in the four-cylinder compound passenger engines 
ithe London and North-Western Railway Company, working 
dt pros pressure of 200 Ib. per square inch, Forty engines 
 piamond Jubilee class—stayed with 1),in. rey stays had, up 
ip December, 1901, run a total mileage of 5,622,064 miles, the 
tays renewed being 1 per 844 miles. These engines were the 
po worked on the system, the average speed being 50 miles 
sy hour, hauling aload of 350 tons to 400 tons, including engine 
a tender; and many ran 158 miles in 3 hours and 10 minutes 
oe bout a stop, consuming coal at the rate of 1 ton per hour. 
"he ten latest four-cylinder compound passenger engines 
Alfred the Great class—boiler pressure 2001lb. per square inch, 
stayed with 1/;in. stays, up to December, 1901, had run a total 
sileage of 277,800 miles, but no stays had had to be renewed. 
" The various alloys which the author had tried, as substitutes for 
copper, Viz, copper-zine alloy (40 per cent. zinc) ; copper-zinc 
alloy (9 per cent. zine) ; copper-tin alloy (3 per cent. tin) ; copper- 
qjuminum alloy (7{ per cent. aluminum); and mild Bessemer 
steel, were next dealt with, it being concluded that, ail things con- 
sidered, none of them showed any improvement on copper—except 
perhaps the 9 per cent. copper-zinc alloy. . Pat 

The author then outlined the results of an investigation as to 
the comparative suitability of copper and copper alloys for fire-box 
ays. ‘The temperature the furnace end of the stay might attain 
yas first considered, and the chemical analyses and tensile tests 
at temperatures from 60 deg. Fah, to 750 deg. Fah., of six different 
materials for stays, were given. All the specimens were very 
uniform and homogeneous in structure, except the copper- 
aluminum alloy. Pieces from the same rod of this metal showed 
4 great variation in structure, from small crystals to very large 
crystals ; and in some instances the small and very large crystals 
qeurred in bands in the same specimen. While the tests of this 
alloy, at 400 deg. Fah. and upwards were in progress, a sharp 
grating noise was heard when the test-piece was extending, which 
increased in distinctness at the higher temperatures. On examining 
the specimens after fracture, a number of transverse cracks, vary- 
ing in size, were observed. ; 

With a view to ascertain the conditions of the joint after 
riveting a stay in position, specimens had been prepared and riveted 
into a piece of copper plate and also into a copper fire-box. They 
had then been cut vut with the sonar of the plate surrounding 
the threads of the stay, and sectioned longitudinally. It had been 
observed that the copper stays were the only stays that had made 
a really good joint, eech of the others showing distinctly imperfect 
contact between the threads of the stay and the plate, the effect 
of riveting having been to expand the hold at the base of the plate, 
and also to damage the copper plate under the riveted head. The 
importance of the relative hardness of the stay and of the 
copper plate led to the determination of the hardness by Professor 
Unwin’s “ Indentation Test,” which had shown that the hardest 
metal had made the worst joint. 

In conclusion, the author considered that whatever the composi- 
tion of the stay might be, it should be relatively softer than the 
copper fire-box plate into which it was intended to be riveted, in 
order to make a satisfactory joint. 

Six tables and forty-two diagrams and photographs accompanied 
the paper, and in an addendum an illustrated description was given 
of the wastage of a Muntz-metal stud exposed to bilge water, the 
analysis of the original metal being copper, 62-6 per cent.; zinc, 
37-1 per cent,; and of the corroded metal—copper, 65-5 per cent. ; 
dine, 33-1 per cent. 


Ar the 
Haw ksley, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal in good demand, and prices have an upward ten- 
dency. House coal in fair request, and prices firm. Exports for 
week ending April 19th :—Coal, foreign, 48,470 tons ; coastwise, 
15,143 tons. Imports for week ending April 22nd :—Iron ore, 
6440 tons ; manganese, 4200 tons; steel bars, billets, &c., 4424 
tons; scrap, 300 tons ; pitwood, 3628 loads ; oak logs, 705 loads. 

Coal: Best steam, 13s, to 13s. 3d.; seconds, lls. 9d. to 12s.; 
house coal, best, 15s.; dock screenings, 8s, 6d.; colliery small, 
7s, 6d. to8s. Pig iron: Scotch warrants, 54s. 24d.; hematite 
warrants, 60s., f.o.b, Cumberland prompt; Middlesbrough 
No. 3, 48s. 5d. Iron ore: Rubio, 14s, 8d. to 14s. 6d.; Tafna, 
lis. 6d. Steel: Rails, heavy sections, £5 5s. to £5 7s. 6d.; light 
ditto, £6 7s. 6d. to £7 7s. 6d., f.o.b. ; Bessemer steel tin-plate 
bars, £5 2s, 6d.; Siemens steel tin-plate bars, £5 5s., all 
delivered ia the district, cash. Tin-plates: Bessemer steel, 
coke, lds, to 14s, 3d.; Siemens, coke finish, 14s. 3d. to 14s. 6d., 
firm. Pitwood: 19s., ex ship. London Exchange telegrams: 
Copper, £52 10s.; Straits tin, £12515s. Freights steady. 








RUSSIAN SHIPBUILDING. — An outcry is being raised in the 
Russian Press against the intention of the Committee of the 
“Volunteer Fleet” to order a new steamer in an English ship- 
building yard. [tis said that the placing of such orders abroad 
puts Russia to shame. The Viedomost says that Russia ought not 
tomake such an open confession of its own helplessness in this 
respect, and that the steamer in question must be built in Russia, 
even if the cost of its construction in the home yards is greater 
than it would be if it is built in England. An appeal is made to 
Russians to make themselves independent of the foreigner, as only 
in that way will Russia ever be able to accomplish anything. The 
youthfulness of Russia as a nation is lost sight of by its Press. The 
foreigner has hitherto played a highly important part in assisting 
Russia to develop itself. ‘Still, Russia is by no means in a position 
‘orunalone.” Its economic and industrial conditions cannot be 

changed at one stroke. 
Be District RaILway ScHEME.—The Bill of the Metropolitan 
District Railway Company for power to construct a generating 
station at Lots-road, Chelsea, to lay down and maintain sixty 
high-pressure cables along Edith-grove, Redcliffe-gardens, and 
's Court-road, to work its railway by electrical energy, to 
acquire lands, to extend the time for the completion of railways 
ry rien of lands, and to constitute the railway authorised by 
au ea mea District, Railway Act, 1897, aseparate undertaking, 
Tl o nesday came again before Mr. H. Hobhouse’s Committee. 
é Chairman said that the Committee are prepared to pass the 
eo of the Bill subject to certain conditions. They had no 
thought. hinder what is an important public enterprise ; but 
dante miesing the magnitude, novelty, and peculiar 
oan r of the enterprise—that the works ought to be subject 
& ja of some competent public authority, and con- 
Board + hat suitable authority in this matter would be the 
‘whhe Trade, A proviso would be inserted, the substance of 
the heey be, that as regards the works authorised in Clause 5, 
peaition ed plans, including the mode of construction and the 
ina in the street, should be subject to the approval, before 
7 ioe of the of Trade, and that future 
pee ents and alterations should also be subject to such 
ead spe that in giving such XL gery the Board of Trade 
Prost ve regard not only to the s: a’ of the public, but to the 
o the oe the road authorities. No power would be given 
ana ndon County Council to approve of the plan of the 
Foe Mp station, or to regulate its building line. Mr. R. W. 
, M.P., then formally proved the we parts of the Bill. 


Noe : 
‘onsideration of the clauses was postpone 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

MEMBERS of the Iron Exchange this Thursday discussed the dis- 
quieting rumours which are finding currency regarding the need 
for the reorganising of the American Steel Trust Several Midland 
accounts are understood to have been opened with the combination, 
and also no immediate anxiety is entertained. Yet it is considered 
somewhat singular that reconstruction should be deemed essential 
so soon after formation. 

The high price of pig iron continues to constitute one of the 
principal features of the situation, and the supply of this material 
1s small compared with the demand. Minimum crude iron quota- 
tions are as follow, with extra money required for forward busi- 
ness :—Cinder forge, 48s. to 49s.; part-mine, 52s, 6d. to 54s.; 
all-mine, 57s. 6d. to 60s. for ordinary, and 77s. 6d. to 80s. for 
better qualities ; cold blast, 95s. to 100s.; Northamptons, 50s. to 
52s. 6d.; Derbyshires, 51s. 6d. to 52s. 6d.; Lincolns, 53s, 9d. up- 
wards. Galvanised corrugated sheets are still in good demand, 
and the anticipations of increased shipments to South Africa are 
freely expressed. 

Under these circumstances £12 to £12 7s. 6d. f.o.b. Liverpool is 
quoted for doubles. Values in this department are rising steadily. 
Black sheets are also firmer in consequence of the increased needs 
of the galvanisers, and singles are quoted £7 15s. to £8 ; doubles, 
£7 17s. 6d. to £8 2s. 6d.; and trebles, £8 10s. to £8 15s. Steel is 
active, and values are well maintained. 

This district continues to afford ample scope for the employment 
of drainage machinery and plant, and additional requirements for 
mechanical facilities of this order seem likely to be one of the 
features of the early engineering outlook. The town council of 
en are proposing to spend £67,500 upon sewerage 
Works, 

The Tame and Rea District Drainage Board are about to spend 
£5000 on the reconstruction of that part of Hockley Brook main 
sewer which comes within the area of the Board. 

Much interest is taken in local engineering circles in the 
additional details as to the railway carriage and wagon amalgama- 
tion available since my last letter. The registration has this week 
been completed under the title of the Metropolitan Amalgamated 
Railway Carriage and Wagon Company. It acquires the business 
of all or any of the following companies, viz.:—(1) The Ashbury 
Railway Carriage and Iron Company, (2) Brown, Marshalls and 
Co., (3) the Lancaster Railway Carriage and Wagon Company, (4) 
the Metropolitan Railway Carriage and Wagon Company, and (5) 
the Oldbury Railway Carriage and Wagon Company. The number 
of directors is not to be less than five nor more than twenty. The 
first are W. Charlton, G. D. Churchward, L. C. Docker, C. W. 
Hazelhurst, W. L. Hodgkinson, J. Kershaw, J. P. Lacey, W. L. 
Matthews, Sir G. S. Robinson, W. O. Roper, J. T. Sanderson, A. 
L. Shackleford, W. C. Shackleford, H. Wheeler, and P. Wheeler. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 

Mauchester.—The conditions throughout the iron and steel trades 
still tend towards hardening prices. Competition from the Con- 
tinent, Canada, and the United States is now regarded as not 
likely for some time to come to at all cut into trade here, the 
possibility being rather that the position of makers and manu- 
facturers may be strengthened by the withdrawal of supplies 
from this market to meet requirements abroad. In the cost 
of material, again, there would seem to be no immediate pro- 
spect of any very material relief, either as regards the rates 
of wages or the price of material or fuel. Notwithstanding, 
however, these important factors in the situation, buying 
does not go on more than steadily from hand to mouth, with 
apparently no great anxiety on the part of consumers to cover 
beyond ordinary requirements. The slackness that is coming over 
many important iron-using industries, no doubt, may be taken as 
largely accountable for this indifference as to the future, and 
although an impression appears to exist that trade is likely to be 
better, which is possibly due to optimistic anticipations of a satis- 
factory South African settlement, there is nothing sufficiently 
definite in the immediate outlook to warrant any really confident 
tone. 

On Tuesday's Manchester iron market there was again a strong 
tone generally in prices, both for raw and finished material, but it 
was exceptional where businessof any weight was being put through. 
For pig iron one or two fairly large inquiries were reported, but 
these were apparently put forward mainly with a view to testing 
prices, and any actual buying was mostly restricted to comparatively 
small quantities. Lincolnshire makers, who last week were asking 
on new business 1s, per ton above their basis for No. 3 foundry, have 
since advanced their list rates 1s. 6d. per ton, bringing them to 53s. 
net delivered Manchester. For Derbyshire iron, which is very scarce, 
prices are mostly subject to special quotation, ranging according to 
brand, from about 56s. 9d. up to 58s. net, delivered here. Lanca- 
shire makers have not officially altered their basis rates, but as they 
have practically little or nothing to offer these are scarcely more 
than nominal at 57s. 6d. less 25 delivered Manchester. Forge 
qualities have heen advanced Is. per ton on the recent minimum 
basis. Lancashire makers now quote about 53s. 6d. less 25; 
Lincolnshire, 52s, 2d. net delivered Warrington. Middlesbrough 
iron maintains a strong’ position inthe market ; ordinary brands are 
scarcely obtainable under 56s. 10d. net, with some makers asking 
for special brands 57s. 4d. net by rail Manchester. Scotch iron is 
also firm at about late rates, Eglinton averaging 58s. and Glengar- 
nock 61s, 6d. to 62s. net delivered Manchester docks. 

A fairly good business is coming forward in the finished iron 
trade, and manufacturers are well supplied with orders for the 
present, but there is still an absence of any real pressure of demand 
which would be sufficient to justify an official advance on list basis 
rates, and the upward move in pig iron is consequently rendering 
the positioa of finished iron makers somewhat difficult. Lanca- 
shire bars can scarcely be reported as more than firm at the mini- 
mum basis of £6 10s., anything above this being only occasionally 
obtainable in very special cases, with North Staffordshire bars 
remaining at £6 10s. to £6 15s, Sheets are fairly steady at 
£8 2s. 6d. to £8 5s. For hoops the Association rates remain at 
£7 2s. 6d. random to £7 7s. 6d. special cut lengths delivered here, 
and 2s. 6d. less for shipment. 

In the steel trade a fair weight of business is still being booked, 
chiefly in structural material, with a strong tone as to prices. For 
No. 3 foundry hematites makers’ quotations remain at 69s. to 70s. 
net, delivered here, as their minimum, but orders are to be placed 
through second hands at slightly under these figures. Local made 
billets are firm at £4 17s. 6d. Warrington, and £4 18s, 9d. Man- 
chester net, with perhaps a trifle more in some cases on special 
sales. Steel bars are steady at £6 10s, to £6 12s. 6d.; common 
steel plates, £6 2s, 6d. to £6 5s.; and boiler plates, £7 10s., less 25 
delivered here. 

The position in the engineering trades is that, outside one or two 
special sections, or firms who have an exceptional reputation, 
there is a continued gradual tendency towards slackness as regards 
new work. Amongst iron founders complaints are becoming very 
general as to the scarcity of orders just now coming in, and many 
of them are only partially employed. Tnsse-deuncens and metal- 
workers are also getting but indifferently off for work, except in 
some special sections. Machine toolmakers are for the most part 
only moderately supplied with orders, and there is no material 
on to notice in the textile machine trades. Boiler- 
makers are fairly busy with contracts in hand, and the same remark 
applies to locomotive and railway carriage builders, but they are 
not booking new work of any weight. The electrical and allied 








branches of engineering continue fully engaged, with prospects of 
activity for a considerable time to come. 

The better qualities of round coal suitable for house-fire purposes 
are mostly moving away tolerably well, and five days per week still 
represents the average that pits are working. The output is, 
however, beginning to accumulate at some of the collieries, and to 
clear away surplus under load in wagons, there is a disposition 
here and there to give way in prices, to effect specia) sales. 

The lower descriptions of round coal are becoming more difficult 
to move, and are beginning to hang at collieries, in some cases in 
considerable quantities. The demand for common house-fire 
purposes has fallen off considerably during the past week or so, and 
there is also a slackening in requirements for steam and forge 
oe gees whilst the shipping demand continues unsatisfactory. 

his is bringing about an unmistakable weakening in prices, both 
on inland sales and for shipment. Itis exceptional where ordinary 
steam and forge coals are now fetching more than 8s. 6d. to 9s. on 
inland sales, at the pit, whilst for shipment as low as 9s. 6d. to 10s. 
is being taken for delivery Mersey ports and the Ship Canal, 
anything above these figures being only got on exceptionally good 
qualities of steam coal. 

The locomotive fuel and gas coal contracts continue largely to 
engage the attention of colliery owners in this district. During 
the past week a further meeting of representatives of the principal 
Lancashire coalowners has been held, to specially consider the 
prices at which they would be prepared to renew the locomotive 
fuel contracts with the principal railway companies. A general 
determination was expressed not to give way more than 6d. per 
ton upon last year’s rates, which would represent 8s. 6d. at the 
pit. It is, however, reported that in the meantime the railway 
companies have been buying at as low as 8s. to 8s. 3d. per ton, 
and one of the principal companies, it is stated, declines to renew 
contracts this year at any higher figure than 8s. at the pit. 

With regard to gas coal contracts, it would seem likely that 
reductions of quite ls. to 1s. 6d. per ton on last year’s rates may 
represent the basis upon which these may have to be renewed. In 
fact, one large contract has been taken in Lancashire at quite 
1s. 6d. under last year’s price. 

Engine fuel, except that some of the better qualities are still 
not at all plentiful on the market, and are maintaining late rates, 
is generally offering in excess of requirements, and in the medium 
and inferior sorts there is a tendency to ease down in prices to 
secure orders. Best Lancashire slack is nut more than steady at 
6s. 6d. to 7s.; and inferior sorts are to be bought at 4s. 6d. to 5s., 
with common slack offering in Derbyshire from 2s. 6d. to 3s. 6d. 
at the pit. 

A fairly good demand continues to be reported for coke, and 
prices are being fairly well maintained at recent rates. 

Barrow.—The hematite pig iron trade shows very little material 
change. Orders are, however, increasing to a small extent, and it 
is expected that the volume of trade doing will be increased to a 
considerable extent in the course of a month or two. Mixed 
Bessemer numbers are still quoted at 60s. per ton net, f.o.b. War- 
rant iron sellers are at 60s. 1d. per ton net cash; buyers, 60s. 
Warrant iron has again been cleared out of stock this week to the 
extent of 527 tons. The stock now in the Cumberland and Barrow 
stores represents 16,920 tons, being 1974 tons increase’ since the 
beginning of the year. One furnace has been blown in at the 
Lonsdale Works, Whitehaven, and one has been blown out at the 
North Lonsdale Works, Ulverston. There are 35 furnaces in blast, 
compared with 34 in the corresponding week of last year. 

In iron ore a very steady business is doing, especially in best sorts, 
and prices are decidedly tirm for good ordinary at 12s. per ton net 
at mines ; best at 16s. Inferior sorts are at 9s. per ton, and are 
not in largedemand. There is a good trade in Spanish ores, which 
are st ll quoted at 15s. per ton net at West Coast ports. 

There is general activity in the hoop, billet, slab, tin bar, and 
general merchant steel trades, and prices are steady, but they 
show no elasticity, as German competition is still very keen. 

Considerable activity is noticeable in the shipbuilding and marine 
engineering trades, and there is reason to believe that a largely 
increased number of men will be employed in these industries in 
the early future, as some large orders are in hand, and others are 
likely soon to be placed in the district. 

The shipments of iron last week from West Coast perts repre- 
sented 6966 tons of iron and 9847 tons of steel, as compared with 
8023 tons of iron and 10,287 tons of steel, a decline in iron of 1057 
tons and in steel a decrease of 440 tons. The shipments this year 
stand at 126,936 tons of iron and 155,472 tons of steel, as com- 
pared with 112,681 tons of iron and 143,333 tons of steel, an increase 
in iron of 14,255 tons and in steel an increase of 12,139 tons. 

Coal and coke are in fair demand, but prices are low and are not 
likely to improve, as supplies, generally speaking, are greater than 
the needs of consumers. 








THE SHEFFIELD DISTRICT. 
(From our own Corr 

In the South Yorkshire coalfield the condition of trade is fairly 
good. At several of the pits full time is being worked, and 
generally there is a market for all brought to bank. Best Silkstenes 
are fetching as high as 14s. 6d. per ton. In some instances 
Barnsley house makes from 11s. 6d. to 12s. 6d. per ton, while nuts 
and second grades of house.coal are readily saleable at from 10s. 
per ton upwards. 

Steam coal is fairly brisk, in spite of the stoppage caused by the 
delay in the opening of the Baltic markets. Contract rates from 
8s. 9d. to 9s. 3d. per ton generally rule the business done in the 
open market, although under exceptional circumstances about 9d. 
per ton more is made. Manufacturing fuel continues as dull as 
ever, more especially in the lower grades. There are better 
symptoms in the best qualities of slack. A little more animation 
is reported in coke through the increased requirements of the 
smelting districts. Quotations remain about the same, good washed 
qualities making about 14s. 6d. per ton. 

The iron and steel trades remain as last reported, with the excep- 
tion that both, if anything, are firmer in tone. 

The armour-plate mills are still waiting for orders which are 
daily expected to be placed for the new battleships and cruisers 
now given out to the shipbuilders. A more hopeful tone is 
reported in the railway material works. There is more doing in 
wagon building and several other branches, such as axles, springs, 
and buffers. There is a pretty general opinion that business in 
railway material is now on the up grade. The American demand 
in the home market is a noteworthy feature. The United States 
people, through the pressure on their own market, are making 
inquiries for nuts, bolts, and other accessories. 

In the engineering departments outside certain of the more 
modern specialities work is anything but satisfactory. A return 
of activity to the heavy trades would at once materially assist 
engineering houses. At the rolling mills and forges business is 
very languid, and there could be no surer indication of the unsatisfac- 
tory state of the general trades of the city. Managers complain 
of the increased cost of working ; raw material getting dearer, and 
finished work seems to weaken in value. Fuel is not any cheaper, 
while all local burdens increase ; and these disadvantages, with no 
corresponding return for finished work, make profits altogether 
inadequate, and sometimes wipe them out completely. 

Two strikes at present disturb the Sheffield trades. One is in 
the Britannia metal industry, and the other in the timber trade. 
There is some prospect, however, of a settlement in the Britannia 
metal business. In the timber trade the trouble arises through 
the demand of the union for a week of fifty-two hours, and for the 
men to leave at noon on Saturdays. A minimum rate of wages for 
various grades of 64d., 74d., and 8d. per hour is also demanded, and 
special payments for overtime. Another condition is that one 
apprentice be allowed for two men, but no more than four appren- 
tices in one shop. No united action is being taken by the timber 
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merchants, the conditions of employment varying in different yards, 
and in some instances the men have not handed in their notices. 
It is expected that a way will be found out of the difficulty. 

Another death has occurred in connection with the explosion at 
the Don Foundry, Attercliffe, Sheffield. This makes the fifth life 
lost by the accident. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

GENERALLY those engaged in the pig iron trade of this district 
speak well of the position, which is certainly better than it has 
been for more than a year, and promises to improve still further. 
They are well supplied with orders for early execution, and buyers 
would also purchase freely for forward delivery, but makers are 
not prepared to commit themselves, with the chances so good for a 
continued upward movement. Connals on 23rd had 137,240 tons, 
or 7531 tons less than at the commencement of the month. If this 
decrease goes on it will soon become necessary to re-light some of 
the idle furnaces. 

Business with the Continent, however, is extremely poor for this 
season of the year, and shipments of pig iron from Cleveland to 
oversea destinations this month are fully 30 per cent. less than 
they were in April last year, and do not reach half the quantity 
reported for April, 1900. It is a good many years since Germany 
took so little Cleveland iron in the spring season as is now being 
sent. The total quantity of pig iron shipped from Cleveland this 
month up to 23rd was 85,876 tons, as compared with 78,951 tons 
last month, and 93,530 tons in April, 1901. 

It is satisfactory to learn that some more business has this week 
been done with American buyers. 

The price of No. 3 Cleveland G.M.B. pig iron has been steady 
all the week at 48s, 6d. per ton ; No. 1 is at 50s.; No. 4 foundry 
at 47s. 9d.; grey forge at 47s. 3d.; mottled at 47s.; and white at 
46s. 6d.; all per ton and f.o.b. 

The upward movement in hematite pig iron continues, but this 
description is still relatively cheaper than ordinary Cleveland pig 
iron, and will hardly yield any profit to the producers, notwith- 
standing that coke is cheap. Mixed numbers are sold at 57s. per 
ton, and not only is more being consumed locally, but more is 
being supplied on export account, as well to Scotland as the Con- 
tinent. Rubio ore is firm at 16s. per ton, delivered at‘ wharf in 
this district, and very large imports are recorded this month. 
Freights are likely to be higher when the Baltic ports are fully 
open. 

The improvement in the value of pig iron has no doubt influ- 
enced the Cleveland ironstone mineowners not to press their claim 
for a reduction of 1} percent. in wages, but at the conference with 
the men’s representatives they arranged to postpone the further 
discussion of the matter for three months. 

The inquiry for finished iron and steel is quiet, but manufac- 
turers are not, as a rule, badly off for contracts, and the works are 
fairly well occupied. Shipbuilders are buying more sparingly 
than for a long time, because it cannot be said that their trade is 
flourishing ; and the steel manufacturers of this district depend a 
good deal for their prosperity on the condition of the shipbuilding 
industry. There is nothing to tempt shipowners to order new 
vessels, but rather the opposite, for freights are poor, and employ- 
ment is very difficult to obtain for vessels. 

At their meeting on Wednesday the Steel Plate Makers’ Syndi- 
cate decided not to alter quotations, though other consumers than 
shipbuilders have lately awe rather more freely. The price 
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tons. Border and Son, Dunkirk, have contracted with Welsh 
collieries for 30,000 tons, destination Chili. 

I have several times in this column commented upon the lack of 
enterprise with Welsh colliery owners with regard to by-products. 
Now the Great Western Colliery Company is going to make a start, 
Great Western coal being known to possess the requisite conditions 
for these products. The company will forthwith expend £60,000 
in the latest plant. It is expected that others will follow suit. 

Latest Cardiff prices are :—Best steam, 15s. to 15s. 6d.; seconds, 
13s. 9d. to 14s. 6d.; drys, 12s. to 12s. 6d.; best small, in strong 
request, 8s. 9d.; best seconds, 8s. to 8s, 3d.; inferior, from 7s, 3d.; 
best Monmouthshire, improving demand, 13s. to 13s. 6d.; seconds, 
lls. 6d. to 12s, 3d.; best house coal, 15s, to 15s. 3d.; no decided 
droop yet, but prices getting easier; seconds, 13s. to 14s.; 
No. 3 Rhondda, 14s. 6d. to 14s. 9d.; brush, 12s. to 12s. 6d.; 
small, 9s. to 9s. 6d.; No. 2 Rhondda, lls. to Ills. 3d.; 
through and through, 9s, to 9s. 6d.; small, 7s. to 7s. 3d. Patent 
fuel remains at 13s, to 14s. Exports continue large. Coke is 
improving, and make is considerable. Furnace, 16s. 6d. to 
17s. 6d.; good foundry, 19s. to 21s.; special foundry, 23s. Pitwood, 
19s. to 19s. 3d.; trade healthy and prices likely to advance. 

Swansea coal exports exceeded 45,000 tons last week, France 
taking nearly half. 

Swansea coal prices this week are as follows :—Anthracite, 20s. 
to 21s.; seconds, 16s, 6d. to 17s. 6d.; best large, 15s. to 16s.; red 
vein, 12s. to 12s. 6d.; rubbly culm, 5s. 6d. to 5s. 9d.; steam coals, 
lds. to 15s.; seconds, 12s. to 13s.; bunkers, 9s. 6d. to 10s. 6d.; 
small, 7s. 3d. to 7s. 9d. House coals, No. 3 Rhondda, lds. to 
15s. 6d.; through coals, 12s. to 13s,; small, 10s. to 10s. 6d.; No. 2 
Rhondda, 12s, to 12s, 3d., f.o.b., cash thirty days, less 25. Patent 
fuel, 13s. 6d. to 14s.; coke, furnace, 14s, 6d. to 15s. 6d.; best 
foundry, 20s. to 21s.; pitwood, 19s. 6d. House coal may be 
expected, after the end of this month, to enter upon a time of 
lower prices. In some parts of the Swansea district this week 13s. 
was an ordinary figure. Patent fuel continues to improve in 
demand, the shipment last week exceeded 12,000 tons. 

Newport this week received over 2000 tons steel billets from 
Antwerp in one cargo, and 650 tons steel bars in another, 1150 tons 
billets from Hamburg, and from Rotterdam 224 tons steel bars and 
100 tons cuttings. Barrow continues its exports of pig to Wales. 
Iron ore is coming in freely, Ebbw Vale receiving 1100 tons from 
Rio Marma and 2300 tons from Bilbao 

The .chief steel works on the hills continue busy, rails for the 
India State Railways are prominent, and tin bars in strong demand. 
In the Swansea district steel bars are advancing. Stocks are low. 
Duffryn, Cwmfelin, Pontardawe, and Landore are doing well. In 
the Llanelly district a new agreement in the tin-plate trade on the 
basis of the 1874 list, covering a period of twelve months, is a hope- 
ful feature that is about being ratified. 

The pig iron market continues strong. On ‘Change, Swansea, 
this week, a satisfactory tone prevailed, though little, if any, 


| variation in price was reported. Quotations, however, are rigidly 


held. Glasgow warrants, pig iron, are at 54s, 5d. cash; Middles- 
brough No. 3, 48s. 74d. to 48s. 8d., other numbers in proportion ; 
hematite warrants, 59s. 10d. to 60s. for mixed numbers f.o.b. 
Welsh bars, £6 2s. 6d. to £6 5s.; angles at usual extras. Steel 
sheets, £8 2s. 6d. to £8 7s. 6d.; iron sheets, £8 2s. 6d. to £8 10s. 
Steel rails, heavy, £5 5s. to £5 7s. 6d.: light, £6 7s. 6d. to 
£7 7s.6d. Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens best, 
£5 5s. Tin-plates: Bessemer steel coke, 14s. to 14s. 3d.; Siemens 
coke finish, 14s, 3d. to 14s. 6d.; ternes, per double box, 28 by 20C., 
26s., 27s., to 28s. 6d.; best charcoal, 15s. 6d. to 16s. 6d. Big 
sheets for galvanising, 6ft. by 3ft. by 30g., per ton £11 to £11 2s. 6d.; 
finished black plate, £11 5s. to £11 7s. 6d. Block tin, £125 to 


of steel ship plates thus continues at £5 15s., less 24 per cent. | £123; spelter, £18 2s. 6d. Copper, Chili bars, £52 15s. Lead, £12. 


Iron ship plates are at £6 2s. 6d., steel ship angles £5 12s. 6d., and | Iron ore, 14s. to 15s. 


iron ship angles £5 17s. 6d., all less 25 per cent. Common iron 
bars are at £6, less 25 per cent., and the producers thereof report 
a somewhat improved business, as also do the steel rail makers, who 
are now fairly well situated. 

The demand for coals has become somewhat less pressing, and 
exports are not coming up to expectations. Best steam coals can 
be bought at lls., and best gas at 9s. per ton, both f.o.b., and 
steam smalls are scarce and firm at 5s. 9d. More coke is being 
offered than the market requires, and the price is weak in con- 
sequence. It has not followed the rise in pig iron as it usually 
does, and medium qualities can readily be bought at 15s. per ton, 
delivered at the Cleveland furnaces, but it is difficult for sellers to 
get that. The consumption of coke by the Cleveland iron trade 
is very much less than it was two years ago, for the number of 
furnaces in operation is 20 per cent. less. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been quiet, but comparatively 
steady this week. The demand for iron is rather slow, and yet 
the expectation of additional purchases for shipment to the United 
States has had a strengthening effect on the market. 

Business has been done in Scotch warrants at 54s. 3d. cash, 
ods. 4d. for delivery in twenty-one days, and 54s. 6d. one month. 
Cleveland iron has sold at 48s. 6d. to 48s. 8d. cash, 48s. 8d. eleven 
days, 48s. 84d. thirteen days, and 48s. 94d. one month. The 
demand for Cumberland hematite pigs has been very poor, and 
the prices are merely nominal, sellers quoting 60s. 14d. and 60s. 
cash, and about the same rate for delivery in one month, 

There is a steady business doing in the special brands of makers’ 
iron, prices of which show little change. G.M.B. No. 1 is quoted 
at Glasgow 55s.; No. 3, 53s.; Wishaw, No.1, 55s. 6d.; No. 3, 53s.; 
Carnbroe, No. 1, 57s. .6d.; No. 3, 53s. 6d.; Clyde, No. 1, 
65s. 6d.; No. 3, 55s. 6d.; Gartsherrie and Calder, Nos. 1, 66s.; 
Nos. 3, 56s.; Langloan, No. 1, 70s.; No. 3, 59s.; Summerlee, No. 1, 
70s. 6d.; No. 3, 58s.; Coltness, No. 1, 70s. 6d.; No. 3, 50s.; Glen- 
garnock at Ardrossan, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Eglinton 
at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 56s. 6d.; 
Nos. 3, 53s, 6d.; Shotts at Leith, No. 1, 70s.; No. 3, 58s. 6d.; 
Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

The demand for Scotch made hematite is good, and prices are if 
anything slightly firmer. Merchants quote 61s. 6d. per ton for 
delivery at the West of Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
were rather better than usual, amounting to 7257 tons, against 5748 
in the corresponding week of last year. 

The stock of pig iron in the Glasgow warrant stores shows a small 
decrease for the week of about 100 tons. 

The finished iron and steel trades are fairly employed. There is 
a large amount of structural work in course of execution in connec- 
tion with contracts at home and abroad. The demand for bars has 
been slow owing to extreme competition, and it is difficult to maintain 
prices, 

There has been a fair business in the coal trade in the past week. 
The total shipments from Scottish ports show an increase of about 
12,000 tons, and this has taken place exclusively on the East Coast. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


COALOWNERS are well sold for a couple of months ahead, and the 
fact that present prices are secured for dates in June indicate that 
quotations will be maintained for a time. The fluctuations rarely 
exceed 3d. Some days, 15s. 3d. to 15s. 6d. are ruling figures for 
best. ‘hen it is 15s, to 15s, 3d. This week best Admiralty coals 
touched 15s. 6d. 

The Monmouthshire semi-bituminous coal continues to be a 
favourite selection, second to Welsh best and second best steam. 
Cory and Sons have booked an order lately from Portugal of 72,000 





Cardiff and Newport prices are :—Best 
Rubio, 14s. 3d. to £14s. 6d.; Tafna, 15s. to 15s. 6d.; Almeria, 
lds. 6d. c.i.f. 

There was a good make of tin-plate last week—55,189 boxes. 
Shipments were 51,752 boxes, and present stock consists of 114,450 

Xes, 

Good reports are to hand respecting the copper trade, and the 
various spelter works are all busy. 

Tin-stamping and enamelling works are very busy in the 
Lianelly district, and it is claimed that Government orders 
formerly monopolised by the Midlands are now coming to this 
quarter. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALTERATIONS of any importance cannot be reported to have 
taken place in the position of the iron industry over here during 
this week and the last, inquiry and demand having remained fairly 
brisk, and the tendency of prices all round continues in an upward 
direction. The various articles of structural iron meet with a 

rticularly good request. At a meeting of the thirty-six largest 
Ce mills of Germany, which took place in Berlin recently, the bar 
trade was stated to be good, po it was likewise reported that 
the basis prices fixed a short time ago had already, in a number 
of cases, been exceeded. Plates and sheets are in moderate 
request, and the business in hoops was but limited until now, but 
there is quite a brisk trade done in wire nails, and the wire nail 
convention, on the 15th instant, raised the selling price M. 16 p. 
wagon, or 0-50 p. 100 kilos. 

Restrictions in output are the order of the day in the German 
coal trade, and large numbers of men have been dismissed in 
several districts. The North German coal market was particularly 
lifeless ; the reduction in output has prevented prices from decreas- 
ing very rapidly, but there is an extremely dull tone in the engine 
coal trade, and demand as well as inquiry is as weak as possible, 
offers in English and American coal being plentiful. House coal 
has been up to the present in fairly good request, and as stocks are 
small quotations could be well maintained. The Rhenish- 
Westphalian coal convention has been successful in obtaining a 
foreign order of considerable weight lately, In Zwikau, in Saxony, 
a conference was recently held for the purpose of forming a Saxon 
coal convention ; the said convention will shortly order a general 
restriction in output, and will also regulate the pricesof sale. On 
the Upper Silesian coal market quotations have shown a tendency 
to go down, owing to a rise in stocks. The business in brown coal 
is very unsatisfactory ; offers are plentiful,and consumption is 
smaller than ever ; the pits have consequently resolved to dismiss 
a large number of their men. In the Halle district the working 
staff at the brown coal pits was reduced 20 per cent. on the 15th 
inst. 

Contrary to all expectations, there was more life stirring on the 
Austro-Hungarian iron market last week than immediately before 
Easter, and although the business done is but small, it yet seems to 
indicate that there is going to be a little more briskness by-and- 
bye, in some branches at least. he building department is 
particularly lively, while the machine shops and iron foundries 
complain of the increasing reserve among consumers and dealers. 
Fresh orders have not been booked for long, and those secured 
early in the year will soon be executed. 

e coal trade in Austria-Hungary continues in a most unsatis- 
factory and depressed state, with no prospect of improvement for 
the immediate future. 

A fairly good activity was reported from most departments of 
the iron industry in Belgium, and the tone last week was pretty 
strong. The strike in the coal-producing districts is, however, 
causing much u i to the ir ters, as it is expected to 
influence the fron and steel trade very strongly, and the general 
stagnation, hardly overcome, will be worse than ever if matters do 
not change for the better very soon. For the present good 
accounts are being received concerning the employment of the 
rolling mills and the steel works, which are well provided with 
orders till end of the present quarter; the larger firms are 
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beginning to reduce their stocks, which had 
heavily during the period of depression, and the 
firm. Next to no life is, however, stirring in the 
trade, and scrap iron, too, is exceedingly weak. 
The revolutionary movement in Belgium, which has so s 
affected the coal districts, has, naturally, prevented any b : 
that would be worth mentioning ; the trade done in e reg por 
house coal during this week and the last was exceeding! ry 
and oaly of the hand-to-mouth sort, the number of strikers hea 
ing daily. eu. 
The large public buildirgs which are in course of erection ; 
France require heavy lots of iron and steel, and this has a 
rather favourable to the development of the iron market in gen, «4 
it seems, for of late a ea improving tone could be —, 
in various branches. Malleable iron bars stand at 170f, to 180 
p.t., and iron rails have maintained their former quotations which 
are generally regarded as pretty satisfactory. de 
The accounts given of the activity at the iron and steel works; 
the Ardennes are favourable on the whole, fresh orders com; ts 
hand freely ; the terms for delivery are short, three to four = 
being generally fixed. Hoops and tires are in lively request, a; ‘| 
the wire nail trade shows symptoms of improvement in demand , 
well as in price. m 
Very little was done on the French coal market ; the contre 
booked are all extremely small. = 
French general import, during the first three months of the 
present year, is statistically stated to have been 1,290,700,0og;. 
against 1,217,760,000f. last year ; export was 1,046,747,0008, 42 
the first quarter of present year. : 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 9th, 
THE Westinghouse Machine Company is now designing stean 
turbines of 6000 horse-power capacity, which will be double the 
capacity of the largest heretofore made. A 3000 horse-power 
turbine generator is now in use, which runs 1200 revolutions per 
minute, and the new 6000 horse-power machine will run at 73 
revolutions per minute. A good deal of attention is being directed 
to the possibilities of the further development of electro-chemical 
industries at Niagara Falls. At the present time fully 3500 hone. 
power is being used in about twenty different processes at that 
point. Steps are being taken to induce quite a number of manu- 
facturing enterprises to avail themselves of the opportunities 
afforded there. The demand for machinery and mechanical and 
electrical equipment is beginning to assume enormous proportions, 
nearly all the larger engineering plants being oversold much beyond 
the limit of this time one year ago. g 
The manufacturers of material and equipment for railroads, all 
the way from steel rails, engines, and cars, are at the present tine 
overcrowded beyond all precedence. The demand for steel cars js 
increasing rapidly, and four new plants are now in process of 
erection to turn out steel cars of enormous capacity, which, when 
completed, will go far to crowd out wooden cars, and greatly 
increase transportation facilities of the railroads fortunate enough 
to secure these new cars. The shop and factory capacity of the 
country in all directions is crowded. The textile mills of the New 
England States, as well as those of the Southern States, are work- 
ing to full capacity, and the production of cotton and woollen 
oods is now maintained at their maximum limits. The hardware 
industries are also crowded, especially those which turn out pro- 
ducts used in the building trades. Building operations this year 
will considerably exceed those of last—the estimate now most 
generally given being 20 per cent. Iron and steel have, of course, 
advanced ; lumber, brick, cement, and all other products entering 
into building construction are higher than last year, but it is 
believed that the highest limit has now been reached. Builders 
are making contracts for building supplies which will carry them 
far into the summer. The general belief is that on the Ist of May 
there will be no serious trouble with the building trade, but that 
critical day has yet to be passed. : 
Speaking of the iron and steel industry, the same general condi 
tions prevail. The great companies, beginning with the United 
States Steel Corporation, have been very active during the past week 
or ten days in securing what might be termed enormous supplies 
for the rest of the year and the _ ech of next year. e sales 
ig that have been made during the 
past ten days will foot up fully 400,000 tons, and there are negotia- 
tions in hand now for not less than 100,000 tons, including basic, 
No, 1 and No. 2 foundry, forge and malleable iron. It is evidently 
the purpose of the steel consuming interests to cover absolutely 
their requirements, not only for the rest of the year, but consider- 
ably into next year. The price at which large contracts of 
Bessemer pig was sold was 16-50 dols. at furnace ; forge and 
foundry irons have advanced 25 cents at least, especially fer 
early deliveries. A large amount of buying has been done 
during the past few days in shapes and plates for summer 
delivery. The consumers of bar iron have also purchased heavily, 
and business is still being done, which indicates that the consumers 
of bar iron are determined to be protected by contract for every 
sound they can use from now until December. Railroad building 
ere has begun on a large scale, track laying having already been 
— on the Yosemite, points in the west and south-west. Extri- 
ordinary deliveries of rails are now in progress. Railway cou- 
panies ‘have recently received a large amount of rolling stock, 
especially gondola cars, and they now promise their customers that 
they will be able to make more prompt and satisfactory shipments. 
The production of coal and soft coke continues on a scale of magn 
tude, and shipments are somewhat more promptl) made, he 
situation in copper is rather weak, Lake is now offered at 
12}; electrolytic is nominally quoted at 12-15, and casting at 
12 cents, but even at these prices very little is moving. The glass 
manufacturers anticipate that the experiments now in progress for 
making window glass by machinery will be successful, and that it 
will result in a reduction of 1-00dols. per box. ‘The flint glas 
bottle factories of the country will close May 15th. This & « 
month and a-half earlier than usual, and is decided upon on account 
of considerable stocks on hand. A great grain elevator Is 2 
be built at Duluth, Minn., of baked tiling. It is the first, of 
its kind to be constructed, and will have the merit of “— 
absolutely fireproof, ind will hold 1,000,000 bushels of grain. [tts 
understood that the Standard Oil Company intends to enter upos 
the production of coke. An extensive coke plant will be establishe 
in Indiana, where fair coking coal is found in great abundance. 
New York is deeply agitated over the necessity for the — 
of the Erie Canal to a degree that will enable it successuny rn 
compete with other — for the grain trade of the North- i: 
This has been an old question with New York for years, am _ 
definite plans have been reached. Meanwhile, the leading Pen 
to the south are feeling grave, not least of which are — : 
and New Orleans. Railroad building is being entered hegre 
view to considerably increasing the exportation of grain p 
from the West and North-West by way of these two ports. 


of Bessemer pig and basic 








BevER, PEACOCK AND Co. (1902), LimuTED.—The prospectus of & 
company with the preceding title has been issued. It is pro apo 
take over the business of the well-known firm of Beyer, Peacoc a 
Co., Limited, Gorton Foundry, Manchester, asa going concern. a 
proposed capital is £800,000. The profits of the business a 
averaged £63,000 per annum for some years. The ce goog Pa 
the firm is so high that no uncertainty need be felt as “4 
character of their new scheme, which really seems to — 
addition to the capital to enable the company to take more orders 
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THE INSTITUTION OF JUNIOR 
ENGINEERS. 

Ay the meeting of this Institution, held at the 
Westminster Palace Hotel on the April 11th, the 
chairman, Mr, Percival Marshall, presiding, the 
aper read was entitled **Notes on Modern 
Lighthouse Construction,” by Mr. G, Drysdale 
Sweetman, of Ryde. 

To illustrate the evolution of structural design, 
the four erections on the Eddystone were briefly 
examined, and their chief points of difference 
indicated as follows:—The base of Winstanley’s 
tower—1695—was built of stone, strengthened 
with iron bands; its sides were vertical, and 
were encumbered with a profusion of unnecessary 
and even dangerously obstructive ornament. It 
was in the form of an octagon, and 100ft. high. 
Destroyed by a storm in 1703, Rudyerd’s tower 

1705—was built of wood ballasted with stone ; 
its plan was circular, and the unwieldy ornament 
was omitted. In section it was a frustum of a 
cone, 23ft. in diameter at the base, and 14ft. at 
the top, and 67ft. high. The foundation rock 
vas levelled off in steps, and the tower united to 
it by means of bolts keyed into the rock. It was 
destroyed by fire in 1755. Smeaton’s historic 
structure was finished in 1759. ‘The material 
was stone, and for external form the trunk of an 
oak tree was chosen. The base was thus con- 
siderably broadened and the waste narrowed 
in comparison with Rudyerd’s tower. The 
masonry was bonded together and into the rock 
by an elaborate system of dovetailing. It was 
764ft. high, and was partially removed in 1882 
owing to the concussive erosion of the bed-rock 
which threatened its stability. Douglass’ new 
Eddystone was built of granite, and differs from 
the last nazned in having a cylindrical base with 
vertical sides carried 24ft. above high-water 
mark. The tower, which is a concave elliptic 
frustum starts from the top of this vertical 
plinth. The total height from foundation to 
yane is 170ft. The walls are 8ft. 6in. thick at the 
base, and 2ft. 3in. at the top. The tower is solid 
to a height of 25ft. 6in. above high water. 

In some experiments on wave power made at 
the Skerryvore and at the Bell Rock by Thomas 
Stevenson, forces as great as 60831b. per foot at 
the former and 3013 |b. at the latter station had 
been recorded. With these stupendous forces 
to combat it behoved the designer to appreciate 
every minute detail of the disturbing elements, 
and to endeavour to neutralise their action. 

By spreading out the base, not only was a 
broader foundation area obtained and the centre 
of gravity lowered, but also the force centre of 
each wave stroke was raised by the momentum 
of its impact, and a portion of its violence dissi- 
pated in overcoming the force of gravity. There 
was a limit, however, to this base-spreading 
policy set by the tendency of the wave crests and 
spray to rise so as to obscure the lantern, and it 
was partly to obviate this difficulty that the late 
Sir James Douglass designed the new Eddystone 
with a cylindrical base. 

The generally accepted shape for a lighthouse 
in plan was, he said, circular, but the suggestion 
was offered that with a polygonal plan of many 
sides, but little more obstruction would be made 
to the waves, and instead of swirling round as in 
the case of a circular tower, the waves would be 
made to take a rather divergent course, and so 
offer a leeside for landing purposes. The founda- 
tion courses should in all cases be sunk below the 
surface of the rock, for though the stability of 
the structure depended for the most part on its 
weight and the low position of its centre of 
gravity, the idea was to make the tower virtually 
a projection of the rock itself. 

The author then went on to discuss materials 
suitable for lighthouse buildings and the design 
cf lanterns. 








LAUNCHES AND TRIAL TRIPS. 





Sik CHARLES ELLIOTT, screw tug steamer ; 
built by, Fleming and Ferguson, Limited ; to the 
order of, the Government of Cape Colony. 

CLAN GRANT, turret steamer ; built by, William 
Doxford and Sons, Limited ; to the order of, the 
Clan Line Steamers, Limited, Glasgow ; dimen- 
sions, 360ft., 48ft., by 27}ft.; to carry, 6000 
tons deadweight ; launch, April 12th. 

PETER BENOIT, steamship ; built by, the Chan- 
tier Naval Anversois, Antwerp; to the order of, 
Mr. F, Alexander, Antwerp ; dimensions, 254ft. 
B6ft., by 19ft. Zim. ; to carry, 2000 tons dead- 
weight ; engines, triple-expansion, 19in., 3lin., 
dlin., by 33in., pressure 160 1b. ; constructed by, 
North-Eastern Marine Engineering Company, 
Limited ; trial trip, April 13th. 

INGANE, tender or tug steamer; built by, 
Hall, Russell and Co., Aberdeen ; to the order of, 
J.T. Rennie, Sons, and Co., for Messrs. Chiazzari 
and Co., Natal; dimensions, 110ft., 23ft. by 
lift. ; engines, twin-screw, 1l}in. and 27in. by 
20in., pressure 130 Ib. ; speed of 105 knots at- 
tained ; trial trip, April 14th. ig 

BEN CRUACHAN, three-deck steamer ; built by, 
Ropner and Son; to the order of, Mr. John W. 
Morrison; dimensions, 336ft , 48ft., by 24ft. 3in.; 
to carry, 5150 tons deadweight ; engines, triple- 
expansion ; constructed by, Blairand Co., Limited ; 
average speed, 10} knots ; trial trip, April 17th. 

; MONADNOCK, steel screw steamer ; built by, C. 

5. Swan and Hunter, Limited ; to the order of, 
Messrs. T, Hogan and Sons, New York; dimen- 
sions 385ft., d1ft. 2hin., by 28ft. 44in.; to carry, 
7200 tons; engines, triple-expansion, 25in., 42in., 
and 68in., by 48in., pressure 180 lb.; constructed 
by, the North-Eastern Marine Engineering Com- 
pany ; trial trip, April 17th. 

Mavniranig, two-deck steamer; built by, Sir 
Raylton Dixon and Co., Limited, Middlesbrough ; 
to the order of, Mr. John White, London, for the 
Compagnie Mediterranée Manche; dimensions, 
280ft., 39ft. 6in., by 20ft. llin.; to carry, 2800 
tons deadweight ; engines, triple-expansion, pres- 
sure 170 lb.; constructed by, Messrs. Geo. Clarke, 
Limited, Sunderland ; trial trip, April 17th. 

SONECK, steel screw steamer ; built by, Wig- 
ham Richardson and Co., Limited ; to the order 
of, Deutsche Dampfschiff-fahrts Gesellschaft 
Hansii, of Bremen ; dimensions, 235ft. by 334ft.; 
constructed by, builders ; trial trip, April 18th, 
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S411. Se.r-cLosinc Harr-pix, W. Guttenberg, Lan- 
caster, 

8412. CLurcues for Cycixes, C. A. Hyde, Birmingham. 

8413. Rirce Buckets, P. A. Martin, Birmingham, 

8414. Ho_prers for INcANDESCENT ELxectric Lamps, J. 
Oliver, Bristol. 

8415. Stipine Trivets, E. Bagnall, Birmingham. 

8416. Foop for Doos, A. 8. Tyler, Birmingham. 

8417. RatLway VEHICLE CoupLine Apparatus, G. B. 
Orton, Manchester. 

8418. Appiiances for TaBLe Tennis, W. Carr, Man- 
chester. 

8419. Baas, J. A. Hunt, Manchester. 

8420. TREATING Brewers’ Svop, B. H. Remimers, Man- 
chester. 

8421. ConpEp Bacon SHouvvers, G. Harris.—( Rohe and 
Brother, United States.) 

8422. Meters, J. Sharp, Glasgow. 

8423. Rartway Lives, W., F. L., and A. W. Dargue, 
Halifax. 

8424. JomnTING Staves for Casks, A, 
pool. 

8425. Hay Bootes, SLEDGEs, or Carrizrs, A. Pollock, 
Glasgow. 

8426. ENGINE GOVERNORS, 
Wolverhampton. 


Dunbar, Liver- 


J. Knight and J. O. Abell, 


8427. Pursey, 8. Hutchins and O. Hammond, 
Hanley. 

8428, Purses and Bacs, E. de M. Lawson, Hove, 
Sussex. 


8429. Two-speED Gear for Cycies, M. H. Hurrell, 
London. 

8430. ConsTRUCTION and AppLicaTion of Figs, J. Duff, 
Aberdeen. 

8431. Coat Scurrie, E. 8. Copeman, Aldeburgh-on- 
Sea, Suffolk. 

8432, Bor_ers, T. Whitworth, Sunderland. 

8433. Fan for CrLeaninac Cuarr, R. 
Garstang, Lancashire. 

8434. ScHoL_ars’ Stamp, J. C. Aspinall and J. Mason, 
Barnsley. 

8435. SypHonic APPARATUS and Fittinas, M. J. Adams, 
Leeds. 

8436. SupeRHEATERS, W. D. Ferguson, Belfast. 

8437. LaTuxs for GRoovinc ProvectiLEs, A. J. Astbury, 
Birmingham. 

8438, Steam Traps, R. Richardson and F. Matheson, 
Glasgow. 

8439. DoMED-HEADED Screws, G. R. Smith, Birming- 
ham. 

$440. SIGNALLING to Drivers, W. 
chester. 

8441. Inpicator, A. Eckstein and A. Brooker, Man- 
chester. 

$442. Compositions for CoveRING METAL, G. Harding, 
jun., Liverpool. 

3443. CLEANSING 
Manchester. 

8444. GAS-REGULATING VALVES, J. W. and G. H, Ewart, 
London. 

8445. Scurcuinc MacHINE for FLtax, W. McCausland, 
Belfast. 

$446. SeparatinG GaskEs, J. Hargreaves, Farnworth- 
in-Widnes, Lancashire. 

$447. Lockine Latcu for Doors and Gates, J. Wild, 
Oldham. 

8448. Grips for HavLace Purposgs, J. Aspinall, Man- 
chestes. 

8449. AuTomatic Cover for Wer Szats, W. Hirsch, 
Manchester. 

8450. Pinc-Posa Bat, H. G. Plunkett, Bedford Park, 
Middlesex. 

8451. Conrrivance for CHancinc Gear of FricTion 


Jenkinson, 


H. Howarth, Man- 


Stack Fipres, K. T. Sutherland, 






Wuerts, A. Krause and H. Schmidt, Cologne, 
Germany. 

8452. MANUFACTURE of Tiprinc Vans, H. Constable, 
London. 

8453. Moror - pRIVEN Bicycuies, E. G. Brewer, 
London. 

8454. Heap-rxsts fur Barsers’ Cuarrs, W. R. G. Lilly, 
London. 

$455. Nur Lock, G. G. Derby and J. Richards, 
London 


8456. Evectric Ionition Devices, F. Bryan and A. H. 
Bayley, London. 

8457. Brake for Cycugs, J. Foras, London. 

8458. Courtine for SHarts, D. Hildersley, London. 

8459. Driving Gear for Bicyctes, A. J. Merrick, 
London, 

8460. AvuTomaTtic Gas LicuTer, A. John.—(K. roa 
Victinghoff-Scheel and 8S. Kapralik, Germany.) 


8461. LiquipD-MEASURING Device, A. W. Southey, 
London. 

8462. VENETIAN Buinp Accessorigs, H. Guise, 
London. 

8463. MANUFACTURE of NoON-CONDUCTING COMPOSI- 


tions, G. F. Berry and J. B, Lawes and Co., Limited, 
London. 

3464. AMmuNITION WaGons, A. Reichwald.—(F. Krupp, 
Germany. 

8465. Apsustinc GuN BarRELs, A. Reichwald.—(F. 
Krupp, Germany.) 

8466. TaBLE BILLIARDs, C. W. 
Morrell, London. 

8467. RoLiEeR Grvs, N. P. Pearse, London. 

8468. WooL- Burring Apparatus, N. P. 
London. 

8469. Bencu Stop, L. H. Turtle, Croydon. 

8470. Partitions for TABLE-TENNIS, &c., J. Boyd, 
London. 

$471. Puzzves, H. J. Johus, London, 

8472. VEHICLE Brakes, W. Young, London. 

8473. Boors, A. B. Cross and R. Allen, London. 

8474. Exrractinc Gotp from Warer, J. Ornstein, 
London. 

8475. Paper Cuirs, A. Thissen, London. 

8476. Layina Woop Pavine, H. W. L. 
London. 

8477. LANDING Nets, E. M. Baerlein, London. 

8478. BorTrLe-FILLING Macuines, A. Schneider, 
London. 

8479. Propuction of 
London. 

8480. Borters, E. Blass and The Blechwalzwerk 
Schulz Knaudt Aktien-Gesellschaft, London. 

8481. Decomposinc CHLORIDEs of Carson, P. A. Guye, 
London. 

8482. Corner Pikve for Caszs, 8. J. H. Kirkland, 
London, 

8483. Friction Ciutcues, W. R. Renshaw, Stoke-on- 
Trent. 

8484. Apparatus for MULTIPLEX 
Schmitt, London, 

$485. Ratpway Permanent Ways, &c., A. Lepine, 
London. 

8486. Printinc Macutings, P. M. Justice.—(7The Row- 
land Teleyraphic Company, United States.) 

8487. TELEGRAPHIC APPARATUS, P. M. Justice.—(7The 
Rowland Telegraphic Company, United States.) 

8488. PRopucinG SyNcHRONOUS MoTION, P. M. Justice. 
—(The Rowland Telegraphic Company, United States.) 

8489. Sewine MacuineE, W. P. Thompson.—( Fabrik siir 
Spezialndhmaschinen A.-G., Switzerland.) 

8490. MacuinE for MAKING AIR-TIGHT Boxgs, R. Karges, 
London. 

8491. Winpow-wasHInGc Apparatus, 8. C. Lawlor, 
Liverpool. 

8492. Tramway Cars, J. Hunter, E. Griffiths, and J. 
A. Dargue, Liverpool. 

8493.  Vnaiaaias the Fiow of Steam, E. Karrer, Liver- 
poo . 


Faulkner and D. J. 


Pearse, 


Hurst, 


Luminous Errects, H. Beau, 


TeLecrapuy, H. 








8494, CastTinG Pic Iron, J. T. Martin, London. 

8495. Prismatic Sky.icnts, G. E. Androvette, 
London. 

8496, PREVENTING SLIPPING on Steps, A. W. Cooksey, 
London. 

8497. Fire AvarM, J. J. Rathbone and W. Leadbetter, 
London. 

8498. Motors, H. L. Meadows, London. 

3499, Gas Enaings, A. G. Melhuish, London. 

8500. Book Case, J. O. N. Lindholm and K. A. Johans- 
son, London. 

3501. Support for SHapes of Lamps, E. 
London. 

8502. PRESERVING PERISHABLE Propucrs, G. Pontin, 
London. 

$503. ELECTRICAL MEASURING 
Atkinson, London. 

$504. Motor Bicycizs, R. O. Allsop, London. 

8505. INcANDgscENT Gas Burners, A. Dessy, London. 


Hughes, 


INsTRUMENT, C. W. 






506. CELLULAR RupBER Tires, A. Ducasble, London. 

8507. Process for TreEatinc Hives, R. Thomlinson, 
London. 

8508. Jomnts for Arm CyLinpvers, &c., W. L. 
London. 

8509. TREATMENT of Raw Corton, W. H. Perkin, jun., 
and Whipp Brothers and Todd, Limited, London. 
8510. PREPARATION of Dyg, J. Y. Johnson.—({The 

Badische Anilin and Soda Fabrik, Germany.) 
$511. Lock Nut, C. W., F. H., and E. A. Bluemel and 
R. J. Hickton, London. 


Austin, 


$512, Apparatus for Curtinc Soap, P. Leoni, 
London. 
8513. RENDERING Joints of Steet Ticut, B. Adriance, 
London. 
8514. CIGARETTE-MAKING Macuine, J. Karthaus, 
London. 


8515. Extractine WATER from Tar, M. C. M. Tixier, 
London. 

8516. Gas Apparatus, W. H. Dargue, London. 

8517. APPLIANCE to TeTHER Horsgs, 8. Hart, Manor 
Park, Essex. 

8518, WooD-PLANING MACHINE, J. Wetter.—(A. Fechner, 
R. Stoeckel, and P. Lubrich, Germany.) 


12th Apri, 1902. 

8519. Cramp for Usitinc Two Parts TocEerser, G. H. 
Hutton and J. Major, Eccles. 

8520. ConvERTING ELEctric CuRRENTs, G. H. Baillie, 
London. 

8521. SHuTries for Weavinc Looms, J. Waddington, 
Bradford. 

8522. Borers, J. Ellis and Co., Limited, and J. Ellis, 
London. 

8523. Merax Box, T. and J. Black, W. B. Penquet, and 
W. J. Blakiston, Liverpool. 

$524. Loom Motion, J. J. Shiers, L. Eckersall, and A. 
Clegg, Manchester. 

8525. Raitways, J. Carpenter, Southampton. 

8526. SELF-CONTAINED SPINDLEs, J. O. Cottrill, Man- 

chester. 

8527. Makino Sponczs, D. Miller and J. Bryden, 
Glasgow. 
8528. Loom Morions, E. 
Hutchins, United States.) 
$529. Currinc Grooves for SHarr Bearines, H. Haggas 
and C. W. Smith, Keighley. 

8530. FLour, D.G. Whalley and M. A. Rothwell, Liver- 
pool. 

8531. Mepicatep Tgat for 
London. 

8532. Tram Tickets, W. Corner, jun., and W. G. Oakes, 
Manchester. 

$533. SprinG Pistou, T. Izon, Birmingham. 

$534. Petton Fans, J. Bridge and the Sanitary Venti- 
lating Syndicate, Limited, Dublin. 

8535. Rattway Ratt, R. Garton, Freshfield, near Liver- 








Hollingworth.—(G.  F. 


Infants, K. Spears, 


ol. 

$536. Ketries, I. George, London. 

8537. STRETCHING Fasrics, J. W. Knowles, H. Barker, 
and J. Dean, Bradford. 

8538. UMBRELLA Fitrines, H. Dutton and C. Walley, 
Newcastle, Staffs. 

8539. Motor VEHICLEs, J. R. Churchill, London. 

8540. Drinkine VEssELs, W. C. Fletcher, Sheffield. 


8541. Rupper Tips, J. A. G. Ross, Newcastle-on- 
Tyne. 
$542. Tux Openina Appiiance, H. Finnigan, Man- 


chester. 

8543. Breap Rack for Bakers, T. H. Tonge, Man- 
chester. 

8544. BorrLe Stopper, P. S. Campbell, Edinburgh. 

8545. CHEQUE Pxorector, A. and L. Myers, Birming- 
ham. 

$546. Hanp-power Brakes for VeHIcLeEs, D. J. Morgan, 
Cardiff. 

8547. GROOVING ProvecTILEs, A. J. Astbury, Smethwick 
Foundry, near Birmingham. 

8548. ELecrric Switcu Fusss, H. H. Berry, P. F. W. 
Simon, and E. Skinner, London. : 

8549. Seep Mixine Apparatus, T. R, Sizer, Stockton- 
on-Tees. 

$550. WaTeR Power VALVE, W. Toothill, Barton-on- 
Irwell, Lancashire. 

$551. FrsrE Dresstnc MAcHinery, A. Vowles and A. 
Horle, Bristol. 

8552. Raprators, J. and F. J. Faulkner, Manchester. 

$553. WirE Brusugs, W. Beg, Glasgow. 

8554. Pap.ock, E. V, Jensen, Glasgow. 

8555. SpinpLEs for Door Hanvigs, J. A. Hampel and 
J. G. Frommhold, Glasgow. 

$556. CONICALLY-SHAPED Toots, H. Cramer, Berlin, 
Germany. 

8557. ELecrric Moror Controu Systems, The British 
Thomson-Houston Cumpany, Limited.—(/. B. Linn, 
United States.) 

$558. ELectric Motor ConTROL Systems, The British 
Thomson-Houston Company, Limited.—(J. B. Linn, 
United States.) 

8559. Protectors for Tramcars, J. A. Mackenzie, 
Birmingham. 

8560. CausHING Macuines, T., R., and W. 
Manchester. 

= Sanitary Pires Joints, T. W. Yardley, Birming- 
ham. 

8562. WaTeR-TUBE BoiLer, E. Guilleaume and The 
‘*Guilleaumwerke” Machinery and Boiler Manu- 
factory, Limited, Birmingham. 

8563. MECHANISM for EARTHENWARE Pipss, J. Tansley, 
London. 

8564. Pranorortes, P. Rossi and L. Spinelli, London. 

8565. SEPARATING Roap Meta, A. G. Hughes and R. 
D. Waddell, London, 

8566. WiRELEss TELEGRAPHY, J. N. Maskelyne, jun., 
London. 

8567. Corre Pots, E. Schellenberg, London. 

8568, CARBONACEOUS MATERIAL, A. J. Boult.—(Maria 
Goffin, Belgium, and J. Cael, France.) 

8569. Gas Encrnss, J. A. Ducasse, London. 

8570. INTERNAL CompusTION Motors, J. A. Ducasse, 
London. 

8571. BracEets, R. Senner, London. 

8572. Corsets, W. J. Teufel, Liverpool. 

$573. Grass MELTING Ports, J. Tott, London. 

8574. FLEXIBLE Suarts, W. T. Clark, J. Pidduck, and 
J. Day, London. 

8575, Lirr Pumes, J. Ashworth, London. 

8576. Lirrs, R. Waygood and Co., Limited, C. W. 
Hildred, and H. C. Walker, London. 

577. CARBON COMMUTATOR BrusuHEs, Siemens Brothers 
and Co., Limited, C. Rodgers, and W. Parker, 
London. 

8578. CLip Buckue, R. M. Salcher, London. 

$579. Fountarn Pens, F. C. Brown, London. 

8580. ImpRoveD Banp for UNpDERskirTs, E. Cooke, 
London. 

8581. StnGLE-acTina Gas Enorngs, A. J. Dudgeon.— 
(Société Anonyme J. Cockerill and H. Savage, Belgium.) 

8582. Motor Veuictss, F. Strickland, London. 

8583. Pincers, R. Haddan.—(Bergmann Elektricitats- 
Werks Aktiengesellschast, Germany.) 

8584. Boxes, R. Haddan.—(@. Ph. Jékel, Germany.) 

8585. InpRovED Rake for CrnpEers, G. Robson, 
London. 


Lees, 








8586. Boots, H. Michelstiidter and H. Christian, 
London. 

8587. New Hanpie for Newspaper Fixus, C. Engel, 
London. 

8588. CycLe Brakes, J. Guinard, London. 

8589. Vatves, The Morgan Crucible 
Limited, and C. W. Speirs, London. 

8590. ANTI-FRICTION MeTats, G. G. M. Hardingham.— 
(A. Pease and E. F. Jevers, Argentine Republic.) 

8591. Fittinc Warer Cups, W. T. Carr and F. Bryan, 
London. 

8592. MAKING SzconpaRy Barrens, F. H. Hadfield, 
London. 

8593, PoRTABLE PHoTocRaPHic Stup10, M. H. de Bougy, 
London. 

8594, SpLirtinc Sxrys, W. D. Quigley and J. H. Gay, 
London. , 

8595. Mvupauarps for Vexicizs, W. C. Morison, 
London. 

8596. Ratts for ELecrric Tramways, L. P. Stark, 
London. 

8597. FLower-pot, E. A. Jones, London. 

8598. Lirt SusPENDING APPARATUS, R. Hainsworth, 
London. 

8599. Dress or Skirt SusPenper, B. 
London. 


Company, 


O. Brendel, 
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8600. Bano Fastener, T. Mansfield, Birmingham. 
8601. Seat, T. P. Macnab and J. W. Moseley, Romiley, 
ire. 

8602. Macuines for Makino Bricks, W. J. Matthews, 
Blackburn. 

8603. SANITARY APPARATUS, G. C. Kenyon, West Derby, 
near Liverpool. 

— Seats for Tramcars, A. G. Normanton, 
Leeds. 

— Seat, A. and A. Fitzsimmons and J. Pickering, 

ury. 

8606. REDUCING ViprRaTion in Sgats, W. E. Teschemaker, 
Shaldon, Devon. 

8607. Lurrinc Gear for Cranzs, A. H. Mitchell, Old 
Charlton, Kent. 

8608. FounTaIn and StyLocrapuic Pens, W. B. Smith, 
London. 

8609. Macuinery for AgratrnG, T. Laurie, Falkirk. 

8610, GLove or Hanp Protector, G. Pescott, Man- 
chester. 

8611. OpgRaTING Pornts of TRamwAys from VEHICLES 
TRAVELLING thereon, T. A. Clarke and J. Hargreaves, 


Bolton. 

8612. Tire for Wueets of Cycies, C. H. Wilkinson, 

8613. CoyicaL Grip Lockyut, W. H. Merrick, Bir- 
mingham. 

8614. ‘*CoRoNATION Book Hover,” B. E. F. Greenaway, 
Swindon. 

8615. Two-sPEED GEAR for CycLe Motors, A, E. Nute, 
Liverpool. 

8616. MerHop of Movine ELectrica.xy the Points on 
an E.ecrric Tramway, J. P. Tierney and J. Malone, 
Dublin. 

8617. Evection of Carps from Packs, R. Taylor, 
A 





yr. 
8618. PurtricaTion of Coax, W. 8S. Clapham, Keighley, 
Yorkshire. 
8619. ANKLE Support, A. Vale, Handsworth, Stafford- 
shire. 
$620. Tosacco Pirgs and Cigar Hotpers, N. McPhail, 
gow. 
8621. DISCHARGING F.urps, A. G. Wilkinson and J. A. 
Fletcher, Manchester. 
8622. Borer, W. W. Coltman and J. W. Branston, 
Bath. 
8623. SpgaR Heap for Huntine, C. B. Baldock, 
mdon. 
8624, Bripce for LEATHER HANDLEs, F. Corbitt, Man- 
chester. 
8625. Dries for Frxine Lips, W. Moir and J. Robertson, 


‘ow. 

8626. ErrecTING the Connection of Pirss, 8. Acton, 
Manchester. 

8627. CoLLAPsIBLE Carts, H. R. and A. C. Barratt, 
London. 

8628. Sprinc Basy WaLkER, E. J. Smith, Reigate, 
Surrey. 

8629. TRoLLEY Hzaps, R. Craven and J. R. Garner, 
Manchester. 

8630. InsuLATING Lappine for ELEctric Wires, E. T. 
Whitelow, Manchester. 

8631, AUTOMATICALLY TILTING BARRELS, T. H. Ackroyd 
and P. Horton, London. 

8632. Lockinc the WHEELS of Carts, J. R. and W. H. 
Jewell, London. 

8633. ReFininc Enorngs, E. de Pass.—(S. R. Wagg, 
United States.) 

8634, Stgam Traps, R. Parsons, London. 

8635. TRousER FasTENgR, J. de Koningh and C. L. 
Low, London. 

8636. Paper Cups, P. C. Lawless, London. 

8637. ADVERTISING Sicns, W. A. E. Crombie, London. 

8638. ATTACHMENT for Doors and Boxes, W. A. E. 
Crombie, London. 

8639. AUTOMATIC WATER FgxEp for SrzAM GENERATORS, 
W. A. E. Crombie, London. 

8640. New Sart of Quryivg, Lorimer and Co., Limited, 
and T. G. Joyce, London. 

8641. SPANNERS or WRENCHEs for CyciEs, J. H. Morgan, 
London. 

8642. ATTACHMENT for Lapigs’ Hat-pins, A. Herzog, 
London. 

8643. Dampinc the OsciLLations of the Hanps of E.xc- 
TRICAL MEASURING LysTRUMENTS, F. H. Nalder and 
Nalder Bros. and Thompson, Limited, London. 

8644. CaRPENTER’s GauGs, F, Nusch.—(&. Durog, Ger- 
mani.) 

8645. AUTOMATICALLY RegoGuLarinc the 
Liquips, W. P. Miles, London. 

8646. PorTaBLE Racket or Fives Court, J. McHardy, 
London. 

8647. Foc-sigGNaLLinc Apparatus, J. H. Pleasance, 
London. 

8648. FisH Forks, J. Vence, Loudon. 

8649. SappLE, W. S. Simpson, London. 

8650. TRANSPARENT Enve ope for Corns, M. de Poyen, 
London. 

8651. — Convuits, L. Barlow and J. Young, 

mdon. 

8652. IRontnG Boarps, T. D. Montague, London. 

8653. ELectric Lame Save Hocper, F. McIntyre, 


mdon. 

8654. Furnaces, W. Railton, R. Campbell, and J. F. 
Crawford, Liverpool. 

8655. Frre-arMs, A. J. Boult.—(Meufiels Warnant and 
Co., Belgium.) 

8656. Fastentnc Device for CHAMBER Doors, J. Tysoc, 


Fiow of 


mdon. 

8657. Music Ho_pEer and Reapine Desk, A. Ambler, 
London. 

8658. Priytine Macuiyes, G. A. Cartwright, London, 

8659. ConTROLLING Device for FLuips, P. H. Reardon, 
London. 

8660. ROLLING Mitis, P. M. Weber, London. 

8661. Gas-propuctinc Apparatus, A. J. Boult.—(H. 
Reeser and P, Zeitz, France.) 

8662. Mow1rye Macuiygs, C. H. Burlingame.—({The 
og Harvesting Machine Company, United 
States. 

8663. Maxine Dygsturrs, R. B. Ransford.—(Z. Cassella 
and Co., Germany.) 

8664. EnGrne Vatvegs, P. Paulsen, London. 

8665, SHAvING BrusHEs, E. E. Lumley, London. 

8666. Org ConcenTRaTOoRS, W. McDermott.—(The Frue 
Vanning Machine Company (Incorporated), United 
States.) 

8667. ReauLaTING PrEssuRE of ELEcTRIC GENERATORS, 
Siemens Bros. and Co., Limited.—({Siemens and 
Halske Actien-Gesellschayt, Germany.) 

8668. APPARATUS for PorntInG Guys, W. Sonnberg, 
London. 

8669. PuLLeys for TRANSMITTING Power, 8S. R. Batson, 
London, 

3670. Arc Lamps, T. L. Carbone, London, 
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8671. Avromatic CoupLines for VEHICLEs, V. Ullmann, 
London. 

8672. REMOVABLE GLAZED Sas for WALLs, C. Michel, 
London. 

8673. Jua@ with Drip Preventer, H. J. Gardiner, 
London. 

S674. Pump Fitters, H. Nordtmeyer, London. 

5675. MuLTIPLE Bortnc Macuings, A. L. 
London. 

8676. Carmine Mecuanism for Ciocks, H. H. Lake.— 
(A. L. Bigelow, United States.) 

S677. Cans for Hotpine Rervuseg, T. Hill, London. 

8678. Ark and Gas-m1xinc Apparatus, G. H. Burrows, 
London. 

8679. ToBAcco-sPINNING Macurngs, W. Schertiger and 
N. C. Kjaer, London. 

S680. TyPEWRITING Macuings, H. J. Haddan.—(W. P. 
Quentell, United States.) 

8681, Fiyinc Macuings, T. Haas, London. 

8682. CLEANING ANIMAL Fisres, E. Maertens, London. 

8683. Casgs for Drawinc InstRuMENTS, T. Kerkhoff, 
London. 


Shaw, 





8684. Spoous of Fisrovus Putp, E. Hubbard, London. 
8685. Rerminc Waite Sucars, J. Robin-Langlois, 


London. 

S6S6. ARTIFICIAL Limss, W. Engels, London. 

S687. APpaRATUs for FILTERING AIR, S. C. Davidson, 
London. 

suss. Apparatus for CARBURETTING ArR, H. Garde, 
London. 


3689. AppaRaTus for MgasurinG Distances, L. W. 
Sterne, London. 

8600, BicycLe Brakges, G. F. Thomson, Welling- 
borough. 

Sévl, agi Stirreners in Corsets, E. D. Etienne, 
London. 


8002, Heaters for Water, A. W. Ekstrom, London. 
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TREATMENT of Tin Scrap, C. D. Brindley, 
London. 

8604. Horsz Hors, J. S. Warburton, Liverpool. 

8605, APPLIANCES for THREADING NEEDLEs, E. Richard- 
son, Sheffield. 

8806. ConsTRUCTION of KiILNs, W. Cartlidge, Stoke-on- 
Trent. 

. Steam Turstyes, W. and O. R. Owen, Liverpool. 

98. MociprnGc and TRENCHING MacHrNgs for Woop- 
WORKING, S. Walton, and W. Hardill, Sons and Co., 
Limited, Halifax. 

8699. HumipiryinGc the AtmospHERE, J. W. Blackburn 
and T. Law, Halifax. 

$700. OPERATING BicycLE BRAKEs, 
Derby. 

STO1l. ADsusTING METALLIC MaTTREssEs, B. R. Peyton, 
Birmingham. 

$702. Canpiesticks, H. H. Kirby and W. B. Ward, 
Birmingham. 

8703. TorLeT LOOKING-GLAssES, L. 
ham. 

S704. INTERNAL Combustion EncGines, W. J. Crossley 
and W. le P. Webb, Manchester. 

8705. TYPEWRITERS, F. J. Mueller, Manchester. 


8693, 








Ss 


A. G. Hudson, 


Morris, Birming- 


S705. IntuminaTion of CLock Diaus, A. C. Okell, 
Manchester. 
S707. ProtectinG PNeEumatic Tires, C. D. Cassidy, 


Dublin. 

S708. AUTOMATIC COLLAPSIBLE SgEaT, E. Young, Man- 
chester. 

S709. ARITHMETIC Book and KINDERGARTEN OccuPa- 
tion, A. Cooper, Stowmarket. 

8710. WasHING Macurnes, C. Holmes and I. Pearson, 
Keighley. 

S711. Saws for Curtinc Stone, &c., P. Townend, 
Keighley. 
i2. SewrsG MacainE HewuinG AtracuMENts, J. K. 

Macdonald.—({The Singer Manusacturiny Company, 
Cnited States.) 

8713. Gas Propucers, G. R. Hislop, Glasgow. 

S714. SELF-DRIVING AIR Motor, C. and J. Kelly, 
Glasgow. 

S715. Frre Rances, G. Scott, Glasgow. 

8716. Bearines for Cars, J. E. Norwood, Glasgow. 

8717. Exectric Lamps, W. Fairburn-Hart.—(The 
General Electric Company, United States.) 

S718. Distyrector, W. H. Tapp, Frome, Somerset. 

S719. Frrepiaces, L. G. J. Bratt and J. B. Colbran, 
London. 

$720. REFRIGERATING, L. C. Reese, London. 

8721. SHEDDING Motion of PLarin Looms, W. Craig, 
Preston. 

8722. AIR-SUPPLYING DeEvicr, I. 
burg, Germany. 

8723. CoLLapsIBLE Boxes, A. W. Stevenson and H. 
Stevenson and Sons, Limited, Manchester. 

Brypinc Books, W. H. Lock, London. 

MiL.inG Toots, V. B. Reichwald.—(F. Krupp, 


Germany.) 








Etrich, Charlotten- 





Wakefield. 

8727. OPERATING SHUTTLE Boxes, C. and W. W. Peck, 
Manchester. 

s7zs. FrRELIGHTER, E. Loewi, Halifax. 

’. Rackers, H. Smith, Sheffield. 

. VALVE-CONTROLLING Gear, E Chaudoir, London. 

8731. ADpREssING Macarnes, M. P. Kenna, London. 

8732. Racquets for TABLE Tennis, &c., E. Rowbottom, 
Derby. 

8733. MANUFACTURE of ALUMINIUM, W. B. Kemshead 
and A. E. Collischoun, London. 











8734. Drivinc Banp for Putteys, H. J. Moore, 

London 

735. MECHANICAL Sprrtooy, F. Warner, Ilford, 
sex. 


5736. TYPE-comMposING MacHINE, A. J. Boult.—(Lan- 
ston Monotype Machine Company, United States.) 

S737. Composinc TapuLAR MatrTer, A. J. Boult.— 
(Lanston Monotype Machine Company, United States.) 

8738. Ksittrsc Macuryne, G. Blackburn and Sons, 
Limited, and W. M. Attewell, London. 

8739. VULCANISING Pressgs, A. J. Boult.—(A. H. Marks, 
United States.) 

8740. Hoox for Suspenpinc Cuiotues, H. O. Bursill, 
London. 

8741. SmoKING Pipes, H. D. Armstrong, London. 

8742. Heaters for CurLING Tonos, W. H. Stimpson, 
London. 

S743. PrRinTiING Macuines, H. E. Newton. 
United States, 
S744. MACHINERY 

London. 

8745. BotrLe-sEALING Device, L. Kalling, London. 

8746. Evectric Ripinc Track, W. D. Pitt, Kingston- 
on-Thames. 

8747. ELectRicaL BLockiInc APPARATUS for RAILWays, 

Siemens Brothers and Co., Limited.—(Siemens and 
Halske A.-G., Germany.) 

8748. ADyusTING LAMINATED Rios of ELectric Motors, 
Siemens Bros. and Co., Limited.—(Siemens and 
Halske, A.-G., Germany.) 

8749. Lincn Pin, J. M. Clark, London. 

8750. Track Fasteners, W. Freeland, London. 

8751. MERRY-Go-ROUNDS, B. Kippels, London. 

8752. RoLtuinc Sueer Merar Strivs, G. B. Johnson, 

ondon. 

8758. ApPrLiaNce for Use in Cirimoine, H. A, Goodyer, 
London, 

ST. Screw Proverters for Launcnes, D, 
London. 

>/35. FotpinG Orera Guassks, E. 

witzerland. 

8756. Curtinc DouBLE-PILE Fasrics, O. Hallensleben, 
London. 

3757. Rerorts for Rermyinc Sutpuur, A. A. Consoli, 
London. 

8758. PoLIsHING Macuinzs, F. Reith-Jones and A. J. 

Willcox, London. 

8759. Srrippinc. Tin from Iron, H. W. Hemingway, 

London. 

8760. Manvuractore of Nitric Acip, H. W. Hemingway, 
London. 


(kK. Hoe, 


for Workinc Strong, F. Trier, 














Walker, 


Batauit, Geneva, 








8762. Motor Venicies, V. Pavord and A. Ward, 
London. 

8763. Gun Turrets, S. G. B. Cook.—(C. H. Howland- 
Sherman, United States.) 

8764, ARMouR for Suips, C. P. E, Schneider, London. 

8765. AIR PressuRE RKecuuators, J. H. Dickinson, 
London. 

8766. BorrLe Seauine Caps, H. H. Lake.—(L. Kalling, 
United States.) 

8767. Steam Traps, E. A. Adams, C. W. Wood, and J. 
W. Gregory, London. 

8768. ScREw Rouiinc Macuings, E. H. Murray-Morgan, 
London. 

8769. MANUFACTURE of Nuts, E. H. Murray-Morgan, 
London. 

8770. Cameras, J. Airs, London. 





8771. Packinc PuotocrapHic PLatEs, L. K. Job, 
ondon. 
2. Froor Coverines, C. Bauer.—((C. Koester, Ger- 
many.) 

8773. Means for Movutpine Tuses, R. Cadman, 
London. 


8774. SEPARATING Particies of GoLp, E. Edwards. 
(The Rose Gold Reclamation Compuny, United States.) 

8775. Lypicator for ExpLosion Enoines, T. W. Ellis, 
London. 

8776. EXPLosIVE MaTERIALS, C. Duittenhofer, London. 

8777. CurB Hooks, J. Cope, London. 

8778. StrrRvups, J. Cope, London. 

. PRODUCING ACKTYLENE GaAs, 
Borvelly, France.) 

S780. CuLTIVATING MacuryeRry, 8. L. Allen, London. 

8781. Puttey Busaines, H. H. Lake.—{ Duplex Roller 
Bushing Company, United States.) 

S782. MEcHANICAL MusicaL INstRUMENT, J. McTain- 
many, London. 





B. Guigne.—(A. 





8783. Marine EnGinE Apparatus, R. B. Lamb, 
London. 

8784. Rai, Bonps, H. H. Lake.—(£. @. Thomas, United 
States.) 

$785. TyYPEWRITING Macuivges, H. J. Haddan.—(4. 


Hanson and 0. H. Lee, United States.) 

S786. Watt ParER Macuings, R. 
London. 

8787. HyprocaRBoN Propvucts, C. Moureu, London. 

S788. ALTERNATE CURRENT MEASURING INSTRUMENT, L, 
Andrews, London. 

S789, ELEecTRICAL DISTRIBUTING SysTEM, L. Andrews, 
London. 

8790. Stoves, C. J. Griffiths, London. 

S791. Pepa Crank MecuanisM, G. Croslegg, London. 

2. Tones, G. Bourrelly, London. 

$793. Stipg VaLveE for Steam Enarnes, E. F. Piers, 
London. 

8794. Recessinc TRoLLEY Wires, W. A. McCallum, 
London. 

8795. Copyinc Apparatus, E. Aaler, London. 

8796. Exectric ConTrRoLuinG Device, H. C. Froelich 
and E. P. Baird, Liverpvol. 

8797. Caster for PULVERULENT SuBsTANCEs, H. Miiller, 
London. 

S798. BALL-AND-SOCKET Joint for Doutis, H. Eckert, 
London. 

8799. Skewers, J. H. Newman, London. 

8800. Forminc Cakes of Soap, W. Harris, London. 

8801. Marker for Game of Bripce, W. A. S. Hellyar, 
London. 

8802. PLtayinG Batis, F. H. Richards, London. 

8803. GoLtr Batis, E. Kempshall, London. 

8804. Gotr Batis, E. Kempshall, London. 

8805. Door and SasH Cueck, L. Hought, Doncaster. 

8806. Panoramic PHoTOGRAPHIC CaMERA, D. H. Huus- 
ton, London. 

8807. Panoramic PHotocRapHic CaMERA, D. H. Hous- 
ton, London. 

8808. Botstrers for 
London. 

8809. Circuit ConTROLLERs, J. J. Ghegan and E. J. 
Griswold, London. 

8810. VaLve Gear for Encryes, O. Jackson, London. 

8811. Pirg Stoves for Biast Fcrnacss, E. P. Davis, 
Birmingham. 


and C. Kraus, 











Rattway Cars, C. Vanderbilt, 
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8812. Brake Mecuanism for Cycigs, J. Parkes, Bir- 
mingham. 

8813. Fry CatcHers, F. A. Lester and C. A. Gardner, 
Sheffield. 

8814. Ruters, H. Hodson, Liverpool. 

8815. CycLe Brakes, J. R. Trigwell, London. 

8816. PurtryiInc Water, H. Parker, near Tring, 
Herts. 

8817. Hoistinc Apparatus, B. D. Healey, London. 


8818. SHow Carps for ADVERTISING, H. Strain. 
Belfast. 
8819. APPARATUS for CARD FILLETTING, E. Ashworth, 


Manchester. 
8820. MANUFACTURE of EXPLOSIVES, 
Glasgow. 
&821. CLEANING Boots, A. Greenwood, Manchester. 
8822. Rixo SprnninG Frames, C. J. Boardman, Man- 
chester. 


N. C. Brodie. 








$823. Looms for Weavina, R. Burns, Manchester. 

8824. OVERHEAD Evectric Wires, T. Gregson, Man- 
chester. 

8825. Patent Fuser, E. Eaton, Cheadle Hulme, 
Cheshire. 


8826. CoLtLars, G. T. Wincer, Birmingham. 

8827. Pottery, H. J. Aynsley and W. Illingworth, 
Longton, Staffs. 

8828. Soap TaB.ets, G. F. Pierce, and F. W. Warrick, 
London. 

8829. Looms for WEAVING, A. Smith and 8. Jackson, 
Keighley. 

8830. OuTpoor Seats, J. E. Varley and J. 
Huddersfield. 

8831. WasHinc Macuines, A., R. R., and A, Hirst, 
Halifax. 

8832. Printinc MACHINE Guarps, A. Morfitt, Notting- 
ham. 

8833. VipraTING SLipE for CHANDELIERS, H. J. Hobday, 
Birmingham. 

8834. ConTROLLING Gas Suppty, S., F. A., and J. E. 
Lindley, Sunderland. 

8835. Cans for Hotpinc Foops, W. A. Reed, Liver- 


Wilby, 


pool. 

8836. WATER-BOTTLE, W. B. MacCabe, Kilgobbin, Co., 
Dublin. 

$837. TRAVELLING on WATER, F. 
Helensburgh, Dumbartonshire. 

8838. Pickinc Burrers of Looms, 8. H. Wadsworth, 
Halifax. 

8839. Rope Drivinc Gear, T. D. Glen, Glasgow. 

8840. Couptincs for Hose Prrgs, T. Macdonald, Glas- 


Pr. Maccullum, 


gow. 

8841. CapsTaN LaTueE, P. L. and J. Renouf, Erdington, 
Warwickshire. 

8842. Cuttine Screws, T. E. R. Phillips and F. A. M. 
Allingham, London. 

8843. Apparatus for DisinrectinG, H. L. Wiedemeyer, 
London. 

8844. Setr-acTInG Muss, E. Chadwick.—(/. Thoimp- 
son and J. Travis, Russia.) 

8845. Dust Excivprers for Doors, C. 
London. 

8846. Fans, R. W. 
States.) 

S847, ELAstic 
Loudon, 

4848. Lasts, J. Davey, Loudon. 

8849. Macuine for OpTaln1nG GLoss FinisH, O. Oldham, 

Manchester. 

oo PackinG Case Fasteners, I. M. Stretch, Ilford, 
S8eX. 

8851. Steam Traps, H. Schofield, Ware, Herts. 

8852. Encine, W. H. Baxter, London. 

8853. Corron Gins, W. Youlten, London. 

8854. WIRE-COVERING MacHINE, The Nottingham Card 

and Trimming Company, Limited, and J. H. Scott, 

London, 

8855. Fasrentnos for Mitirary Betts, W. de W. Cater, 

London. 


J. Malings, 


Jaines.—(W. EF. Coleman, United 


Exercisinc Avraratus, T. Belvoir, 





S761. Dust-bin, C. von der Linde, London. 


8856. Dryinc Macuines, M. Rossow, London. 


8857. Toy, J. Gell, London. 

8858. PropucinG ELectric Ianrrions, H. W. Hellmann, 
London. 

$859. RotLers for Strercuinc Fasrics, W. Birch, 
London. 

8860. Ratcuet Spanners for Nuts, F. W. Schroeder, 
London. 

8861. Giazine, W. C. Smith, London. 

8862. MounTING Featuers, &c., on Hats, M. Hunt, 
London. 

8863, ELecrric Ligut ApPLyinG Apparatus, A. Brook, 
London. 

8864. Brake GEar for Cycixs, T. H. Cole, London. 

8865. Stipe Vatve Gear, 8S. S. Younghusband, 
London, 

8866. WireLEss Communications, H, Brooker, W. H. 
Goss, and J. Lea, Waltham Cross, Middlesex. 

8867. Cire for Supportinc Lamps, G. H. Stelling, 
London. 

8868. Pyeumatic Trres, J. R. Brunt and R. C. Pitt, 
London. 

8869, SMOKE-CONSUMING H. 
London. 

8870. TABLE BiLuiarRvs, W. J. King and J. Evans, 
London. 

S871. GLass PLaTE BEVELLING Apparatus, A. Gibson, 
London. 

8872. Swircues for 
Liverpool. 

8873. Furnaces, W. Grainger, Liverpool. 

8874. Device for Cookinac Purposxks, E. Tidcombe, 
Loudon, 

8875. FiyinG Apparatus for THEATRES, G. Kirby, 
London. 

8876. Nutritious Propuct, E. Donard and H. Labbé, 
London. 

SS77. MrecuanisM for Drivine CLippers, A. G. 
London. 

8878. Prorectine Device, W. Rutherford.—(J. 
Natal.) 

8879. Stzam Tcrepryegs, C. Weichelt, London. 

8880. AUTOMATIC WEIGHING Macuungs, G. Prokofiew, 
Londun. 

S881. VEHICLE TrREs, R. M. Howison, London. 

8882, SUBMARINE BuastinG Apparatus, R. G. Packard, 
London. 

8883. Rock Dritis, A. J. Boult.—(Compressed 
Machinery Company, United States.) 

8884. ELectrric Arc Lamps, G. W. Johnson.—{ Voltokm 

Elektrizitétsgesellschast, A.-G., Germany.) 

Horse Couiars, A. Bredel, London. 

FasTEeNERS for Wrnpow SasuHes, A. H. 
London. 

S887. Pumps, A. Audiguey, London. 

Ssss. Steam GENERATOR for AUTOMOBILES, W. J. Davy, 
London. 

8889. Drive Caarns for Coxe Conveyors, J. West, 
London. 

8890. PropucING 
London, 

8891. OPERATING VENETIAN BLINDs, T. Summerton, jun., 
London. 

8892. Crocks, H, 
Elektriska Urfabr 

8893. SYRINGES, W. 
States.) 

8804. POWER-TRANSMISSION GEAR, W. L. Wise.—(The 
Russia Funrvadirerke und Automobidfabrik A. Leutner 
and Co., Russia.) 


FURNACES, G. Cox, 


Exrecrric Licutinc, 8. Bach, 


Rosser, 


Roberts, 


Air 





Spicer, 


Musica Sounps, G. D. Smith, 


H. Lake.—(Aktieholaget Svenska 
k 


2, Sereden, 


. Wise. (W. H. Pumphrey, United 
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8895. Pinc-Ponc Bats, A. H. Varian, Dalkey, Co. 
Dublin. 

8896. CycLe Drivinc Gear, J., J. W., and H. Bromley, 
and W. Davidson, Leeds. 

8897. Suips’ Buoy, R. L. Jones, and J. Moores, Man- 
chester. 

8898. VaLvgs, F. Martiu, Coventry. 

8809. LuBpricaTors for Sotip LusrIcants, J. Robinson, 
Leeds. 

8900. INTERNAL ComBUSTION Enarngs, W. J. Rodgerson, 
Gateshead. 

8901. Cocks, J. Merrill, Sheffield. 

3902, Urina.s, J. Merrill, Sheffield. 

8903. Firrincs of GREENHOUSE BLINDs, J. T. Grice, 
Birmingham. 

8904. DipeInG FIRELIGHTER BL Locks into a SOLUTION, 
E. Pollard and Pollard and Metcalfe, Limited, 
Keighley. 

8905. Socks and Srockxines, P. Cowe, Berwick-on- 
Tweed. 

8906. SLEEVE LINKs, 
hampton. 

8907. Harrows, T. Gibson, Glasgow. 

8908. Suutties, C. H. Roth, Manchester. 

8909. SeaALinc Apparatus, G, and W. Vickery and T. 
Harding, Bristol. 

8910. PropeLiinc Boats, H. Bennett and R. C. Rogers, 
Eaglescliffe, R.S.O., Co. Durham. 

8911. Apparatus for HEATING Fasrics, L, M. Climpson, 
London. 

8912. Raisinc Liquips, R. Anderson and R, E. Stephens, 
Manchester. 

8913. DraG Motion for WrxpinG Frames, C. T. Fryers, 


J. B. Summerfield, Wolver- 


Blackburn. 
8914. Lockinc Devices for Boxxgs, G. Gunner, 
London. 


8915. ENVELOPE MAKING, R. H. Jude, Newcastle-on- 
Tyne. 

8916. CycLe Drivinc Gear, T. White and W. Reilly, 
Manchester. 

8917. Om Cans, H. Sheen, Manchester. 

8918. RatLway SIGNALLING Apparatus, F. J. Crowther, 
Manchester, 

8919, GATHERING Fruits or Flowers, E. Hutchins, 
Newport, Mon. 

8920. A Trap, W. Jones, Bangor. 

$921. OpgraTinc the Brakes of Roap VEHICLEs, F. 
Whitaker, Keighley. 

39 CuuRCH-YARD Grass Mowgr, J. 

uincoln. 

8923. CoMBINED SHIRT - POLISHING 
Stenger, Glasgow. 

8924. VERTICAL TURNING 
Hitchon, Accrington. 

8925. Banp Saw Guipgs, W. Wilson, Glasgow. 

§ VARIABLE SpeEED Gear for Latues, R. Lang, 

Glasgow. 

927. Gas Compressors, E. T. Whitelow, Manchester. 

8. SWITCH-REVERSING Devices on Motor Cars, G. 
Seitz, Germany. 

8920. Winpow-BLInpD Cur, E. and W. E. Butt, Brad- 
ford. 

8930. REGULATING the Mixture for INTERNAL ComBUus- 
TION Encrnzes, W. R. Pidgeon and E. F. Bradley, 
London. 

8931. INcaNDEScENT Gas Burners, T. W. Smith, 
London. 

8932. AppaRATUS for PLayinG TaBLe Tennis, E. A. 
Jeffreys, London. 

8933, APPARATUS for HoLpinc WiNE Bort ies, D. 8. 
Campbell, Liverpool. 

8934, CARDBOARD CIGARETTE Box, 8. Einstein and J. 
E. England, Cardiff. 

$935. Toor for Fastentna Corps in the Eartu, W. D. 
and J. T. Hawdon, Newcastle-upon-Tyne. 


B. Ferry, 






Macuing, A. &, 


and Borinc Muitus, A. 














SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





684,890, Dritt Grinper, H. P. White, Kalamazoo, 
Mich.—Filed October 17th, 1900. 

Claim.—In a drill grinder the combination of a suit- 
able base; a grinding wheel carried thereon ; a stud 
on the base having a suitable ae Fee 8 bracket B 
which contains an oblique journal-bearing arranged 
back of the face of the grinding wheel ; a bracket C 
with an oblique journal to fit within the said journal- 
bearing and extended at the opposite end in front of 
the grinding wheel at a suitable angle thereto and 





provided with a curved seat; a drill holder with a 


base D adapted to fit in the curved seat and be retained 
there adjustably by a hand-screw J extending through 





a slot in said seat into said base ; a hts, oe support 
consisting of the branches D’, D”, at the ront end of 
said holder, the inner surface of the branch D” being 
in a plane at an oblique angle to the centre line of said 
drill holder and the inner surface of the branch D’ 
being in a plane parallel to the centre of the said 
holder; an adjustable tail-block on the said holder- 
base D consisting of the adjustable block E having the 
V-shaped supporting pee E’ to embrace the shank 
of the drill ; and the block F, with adjustable head F’, 
to fit said V-shaped support with feed-screw thereon, 
all co-acting substantially as described, for the purpose 
specified. 
684,996. Rotary Kixy, A. 7. Macfarlane, Rochester, 
England.— Filed January 2nd, 1901. ‘ 
Clain.—In an apparatus of the character described, 
the combination with a rotary cement kiln, of a casing 
surrounding a portion of the length of said kiln and 
forming a drying chamber, a spiral blade mounted 








upon the kiln and rotating therewith in said drying 
chamber for agitating and propelling the material to 
be dried which is introduced in the chamber between 
the kiln and casing, and buckets secured to the kiln 
within the casing for elevating the material in the 
drying chamber, substantially as described. 
685,358. Motive Fiuip - operatep Toor, H. H. 
Vaughan, Chicago, and C. H. Johnson, Chigaco 
Heights, Il,— Filed February 23rd, 1900. 
Claim.—In a riveting machine, the combination of 
two aligned motive fluid-operated hammers arranged 





to operate upon the opposite ends of an interposed 

rivet anda plate closer, substantially as and for the pur- 

poses specifi 

685,468. Rotuinc MILL, J. Fawell, Pittsburgh, Pa.— 
Filed November 23rd, 1900. 

Claim.—In a three-high mill, the combination of 
adjusting screws for shifting the upper roll, fluid- 
pressure mechanism for balancing the upper roll 
arranged on the housing in line or aproximately in 











line with the adjusting screws, fluid-pressure me- 
chanism for adjusting the middle roll, mechanism 
connecting such fluid-pressure mechanism with the 


middle roll, and means for equalising the movements 





of the ends of the middle roll, substantially as set 
forth. 
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THE TRANS-AUSTRALIAN RATLWAY. 


Iy our issue of December 27th last the question of the 
projected completion of the Trans-Australian Railway 
was dealt with at some length in an article by Mr. 
Stafford Ransome. Further details are now to hand in 
the form of the report of the engineer who has been 
making a preliminary survey of the ground over which 
the projected line is to run. 

The engineer in question is Mr. John Muir, Assoc. 


M. Inst. C.E., who is Inspector of Engineering Surveys | and the water when you reach it is none too palatable | 


to the Government of Western Australia, and his survey 
and report have to do only with that portion of the line 
which will be laid through Western Australian territory. 

A reference to the article we have mentioned above, 
and to the map, will show that this portion of the rail- 
way was given as being nearly half, or about 500 miles, of 
the total project. The actual length, as determined by 
Mr. Muir, is 475 miles. The remainder, with which we 
have not now to deal, will be in South Australia, where 


it will join the existing railway system in that colony at | 


Port Augusta. 

The Western Australian section will form an extension 
of the railway system eastwards from Kalgoorlie to Eucla, 
or toa point some 50 or 60 miles north of that place, 
on the border between the two states. 

Mr. Muir's report confirms on practically all points the 
forecast given in our recent article. There are no 
geological difficulties, and the only serious obstacle to be 
overcome is the lack of water, that curse of inland Aus- 
tralia. Roughly speaking, Mr. Muir's track was in the 
form of a long isosceles triangle. Starting at the apex, 
Kalgoorlie, he travelled as nearly as possible in a direct 
line to Eucla on the South Australian border. Then he 
went due north for 50 miles. This line formed the base 
of the triangle, which was completed by the return 


intervals along the route out and home expeditions were 


| 


| on rock holes, and sand soaks, or native wells. 


| seen by the white man. In spite, however, of the most making efforts every night to get back to the last water. We kept 
| careful investigations, no trace of it was found, and the | them together, however, moving slowly along and examining the 


party had to rely throughout their journey in the interior 
Of these 


Mr. Muir says:—*These native wells are rather un- | 
| 


| pleasant things to have anything to do with, as the native 
in his wisdom fills them in with grass and bushes before | since leaving Eucla, we had been on an allowance of three pints of 


| evaporation, and to prevent them being polluted by 
| animals, 


shifting camp, with a view, I suppose, to stopping 


s» It can be easily understood that, after this | 
vegetation has lain rotting in these holes for very lengthy | 


| periods, it is no pleasant undertaking disturbing them, 


| 


for a time.” 
Such as they were, however, the water from them was | 


| country for as far out as possible on each side of our line of march. 
| On the twelfth day out from Eucla, and when we had travelled 
| about 260 miles, a rock-hole, containing between 300 and 400 gal- 


lons of water, was discovered about half a mile north of the route 


we were following. 


| luxury of a wash. 
j 1 
splendid supply of water—some 


This find put fresh heart into all of us; for, 


| water per man per day, which allowance did not admit of the 


It was plain sailing now, however, and on the 
2th August we reached Wadalynia Rock, where we found a 
gallons. I camped at this 


rock for four days, to give the camels a chance to pick up a bit, and 
had a rest myself; while Messrs. Babington and Anketell went 


north and south respectively, exploring the country. 
| August a move was made westward, and during the day we passed 
| @ 
. 10,000 gallons. 
| precious enough to the explorers, who by means of them | our travels. 


On the 16th 


another rock-hole, containing a splendid supply of water—fully 
This was the largest limestone rock-hole we saw in 
It is situated close to the 3lst parallel of latitude in 


| were enabled to work their way, step by step, along their | about 124 deg. 58 min. east longitude. This neighbourhood is, in 


| 


journey. Whenever a water-hole or soak was reached, a 
careful calculation as to how long the supply would last 
was made, and the main caravan halted and explored the 


Mr. Muir has come to the conclusion that most of the | dinia, and Cowarna ; 
Mount Monger track on 28th August. 


Bulong, which town was reached on the 29th August. 


country through which he passed was absolutely water- | 
less except for the occasional rains. 
confirmed by the heaps of malee and other roots which 
he found along his line of march. 


This view was | 


fact, the best watered country we came across since leaving the 


Granites, and should make a valuable base for future operations. 


Still travelling westward, we struck, on the 20th August, Goddard’s 


: , '€ Creek, which we followed down for about four miles to our old 
surrounding country until the water gave out, or until camp of 7th June, waere we spelled until the 22nd August, then 
another equally unsavoury oasis was found further afield. followed our own tracks past the Granite Rocks, Jumannia, Car- 


and, keeping still westward, we struck the 
This track we followed to 


The total distance travelled, exclusive of the scouting 


These pointed to the | excursions for purposes of surveys and water hunting, 


fact that the natives, when in these districts, had been | was 11,000 miles, and, although at times the party were 
reduced to using these roots for liquid sustenance. | naturally uneasy as to their future prospects, and 
Though there were occasional signs of natives, not a| experienced the fact that their existence was literally 


single one was met with except close to the sea-line. 


one of hand to mouth, not the slightest mishap occurred 


On the outward journey the party felt the scarcity of | to man or beast, and all returned in as healthy a condi- 


water most when they had accomplished rather more | tion as when they set out. 


than half the distance. Here they had to choose between 


retracing their steps or deviating from their course and | 
They adopted | cumstances. 


striking the southern coast of Australia. 


This speaks well for the 
organising capacity of Mr. Muir, and for the climate of a 
country in which men can remain healthy in such cir- 
One of the strangest features in the whole 


the latter course, and travelled from a spot called | question is that, in spite of the scarcity of water, the 
: : : Yayoudle Rock, where only 100 gallons of water were | country is by no manner of means a desert.. For the first 
journey from that point to Kalgoorlie. At frequent found, to Eyre, some 150 miles off in a southerly | hundred miles outwards the caravan passed through a 


direction. This place was reached 


on July 3rd, | “salmon-gum” forest, with good and plentiful timber in- 


made on either side of the line of travel, not only for the | and in getting there the camels suffered acutely, as, | terspersed with “ flats.covered ‘with grass and‘good fodder 
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‘ are 
purposes of the survey and examination of the country, | apart from there being no water to drink for nine | shrubs.” The grass and herbage were “luxuriant,” and the 
days, the only food which could be found for them | soil of good quality. 


but to hunt for water. 

So little is known in England, or elsewhere than in 
Australia, of railway surveying in an absolutely waterless 
country, that some account of Mr. Muir's journey should 
be of interest. 

His staff consisted of a chief assistant, Mr. C. H, 
Habington, two surveyors, three camel-imen, and three 
black boys. Camels only were employed in this expedi- 
tion, as, owing to the scarcity of water throughout the 
journey, horses and mules were out of the question. 
There were seven camels for carrying the instruments, 
tools, and a three months’ supply of provisions ; four for 
carrying the water supply—160 gallons—and five for 
riding. The pack camels carried a load of 6 cwt. each. 
The riding camels were used only as such for purposes of 
deviating from the track of the main caravan when ex- 
amining the surrounding country and searching for water. 

A somewhat novel method of checking the distances 
travelled, in a survey of this description, was adopted. 
This was done by two pedometers, each attached to the 
foreleg of a camel, and by acyclometer fitted to a bicycle, 
which was either ridden or wheeled the whole way. It 
1s Interesting to note that in a distance of 550 miles 
there was only a variation of four miles between the figures 
registered by the two pedometers. 

_ The expedition left Kanowna, a township north-east of 
Kalgoorlie, on May 16th last. The direct track to Eucla 
would have led through a salt lake region. To avoid thisa 
deviation was made to the north-east, and the direct Jine 
Was struck again at Cardinia on May 22nd, when the camels 
were able to have their first satisfactory drink since leaving 
Kanowna, This was afforded by a slight fall of rain, and 
the water was collected from rock holes. 

A four days’ rest for the camels before the water gave 
out permitted the exploration of the surrounding country, 
while certain of the party went ahead to ascertain whether 
there was any available water. On May 28th Jumannia 
Was reached, and here three or four hundred gallons of 
inferior water were found. This was the last known water 
supply on which Mr. Muir could rely. He had been 
informed that somewhere along his route, according to 
native rumour, there existed a “big water” never yet 


|} was salt bush. 





In spite of this, however, not one of 


Then followed 200 miles of “rolling downs of lime- 


them was knocked up. Eyre being on the coast, and at | stone, with plenty of good grass and salt bush. It is 
a point where there are a telegraph station and settlers, | lightly timbered,’ and presents a beautiful park-like 


there was an abundance of good water, and the caravan | appearance. 


rested there for three days. The next known water was 
at Munderabilla, also a coast town, 100 miles east of 
Eyre. To this place the greater portion of the camel train 
was sent direct, while Mr. Muir, with two men, three 
camels, and 80 gallons of water, made a detour northwards 
to take the survey at the point where they had been 
obliged to abandon it. Munderabilla was reached in 
eight days, July 14th, and here there was a two days’ 
rest. From tbat point the main caravan proceeded along 
the coast to Eucla, while the engineers, again carrying 
their own water, completed the outward survey. Eucla 
was reached on July 19th, that is to say, in sixty-four 
days from the starting point, Kanowna. While in Eucla 
the party were in telegraphic touch with Perth, and Mr. 
Muir received instructions to strike north for 50 miles 
along the boundary line between Western and South 
Australias, and on the homeward route to explore the 
country in a bee line westward along the 31st parallel. 
The reason for this was that it was possible that this 
might be chosen for the eventual route of the railway. 

The caravan left Eucla on July 29th, and ten miles 
north of that place found an ample supply of water. 
After filling their tanks, and giving the camels a final 
drink, they plunged once more into the 
Fifty miles north of Eucla brought them to the 31st 
parallel, and here they turned off abruptly to the 
west. Natives in Eucla had told Mr. Muir that water 
would be obtainable at a point which they called Wada- 
lynia Rock, 280 miles to the westward, and on this 
statement he had to pin his fzith. Had he been disap- 
pointed he would have had to strike southwards to Eyre 
again, which would have entailed a journey of 380 miles 
without water. 

It was evident that the camels had no high opinion of 
the new route. Says Mr. Muir :— 

The camels gave considerable trouble on this trip. Owing to 
the feed being very dry they became thirsty and discontented, 


unknown. | 


| 


| 
| 
} 


| of the finest I have seen in Australia.” 





Nearer the coast are mallee, myall, and 
myaporum belts, and the country is well grassed. Along 
the 31st parallel the country is more open—a long lime- 
stone plain, fairly well grassed throughout. ‘Taken as 
a whole,” says Mr. Muir, “ this stretch of country is one 
There is, too, a 
fairly plentiful stock of game, emus, kangaroos, and 
turkeys. Rabbits abound within thirty miles of the 
coast. Judging from the growth of grass and other 
vegetation, Mr. Muir considers it evident that there must 
be good falls of rain at irregular intervals, and he is con- 
vinced that water could be obtained, if properly prospected 
for. In reference to the all-important question of water 
supply for the purposes of the railway, the report 
says :— 


As will be seen by my general remarks, the proposed railway 
would traverse about 475 miles of country in this State, which is, 
to all intents and purposes, waterless. Of this length, for the first 
100 miles water can be conserved in tanks, using the granite and 
ironstone ridges in the localities as a means of catchment ; but for 
the remaining 375 miles, in the limestone country, the porous 
nature of the soil precludes any hope of being able to conserve 
surface supplies. Two ways of solving the difficulty suggest 
themselves to my mind. One, to carry the water from a reliable 
source by means of pipes, and the other to obtain supplies at 
various points along the route by boring. With regard to the 
first suggestion, the country is fairly well adapted for the purpose, 
and doubtless, on the completion of the Coolgardie water supply 
scheme, water would be available from that source. The cost of 
this service would, however, entail the expenditure of a large sum 
of money. Taken at £1500 per mile, for which I think it could 
be done, the outlay of nearly three-quarters of a million pounds 
would be necessary. Concerning the second proposal, it would be 
necessary to put. down bores at, say, distances of 30 miles apart, 
for 375 miles, or twelve bores in all, with an average depth of 
perhaps 2000ft., costing, say, £60,000. Of course we have no 
warrant for concluding that we would be able to obtain artesian 
water supplies, nor is there any certainty that the water, if struck, 
would be fresh ; but I am strongly inclined to think that water 
would be found if the effort were made. 


Some interesting facts are given of the geological forma- 
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tion of the country, and of natural phenomena of an 
unusual kind :— 


The country traversed is, on the whole, flat and uninteresting. 
There are no hills of any magnitude, no lakes, and very few water- 
courses. The height of the proposed starting point of the railway 
-—Kalgoorlie—is 1240ft. above sea level, and from there to 
Cardinia, some 70 miles, there is a practically gradual rise of 300ft. 
This is the highest point attained, and from there onward until the 
South Australian border is reached 55milesnorth of Eucla, there isan 
almost gradual fall, amounting in the aggregate to some 900ft. 
The most irregular formation of the country occurs between the 
commencing point and Goddard’s Creek, consisting of low 
diorite and ironstone ridges, with outcrops of granite, sand- 
stone, and quartz. This portion of the country is distinctly 
auriferous, and quartz outcrops show in many places. The Premier 
Downs—i.e., the country lying between Goddard's Creek and the 
South Australian border—is animmense limestone plateau, suddenly 
terminating along its southern border by a line of cliffs some 400ft. 
high. The surface of this plateau is covered with frequent out- 
crops of limestone of good quality, suitable for building purposes 
or the manufacture of lime. This country is slightly undulating, 
a peculiar characteristic of it being numerous depressions or basins. 
They are almost circular in shape, half a mile to three miles in 
diameter, witha depth of about 20ft. in thecentre. In the lowest part 
of these basins there is invariably a get away, or swallow hole, 
through which the water escapes. The blow-holes met with in this 
district are another peculiar characteristic. They are similar in 
appearance to the swallow holes, but there is always a strong current 
of air rushing out of them. They are to be found fully 100 miles 
from the coast, and the draught they create is in some instances 
strong enough to keep a felt hat suspended in the air for a short 
space of time. 

I cannot give any scientific explanation regarding the phenomena, 
as I had little opportunity of studying them; but there can be 
little doubt that the whole of this plateau is cavernous, and these 
holes are in all probability connected by subterranean passages. 
In a cave that I inspected near Eucla the roof had collapsed, owing 
to the action of water, and a large cavern was partly exposed, the 
surface level at its mouth being about 400ft. above sea level, and 
the level of the water in the cave about 300ft. lower. The water 
in this cave is a surface supply that has percolated through the 
limestone, and has been retained, in this particular instance, by 
the 28 yom character of the surrounding strata, forming, in fact, 
a small underground reservoir. There are some two or three 
million gallons of water impounded, but it is highly mineralised, 
and, in my opinion, would not be suitable for stock purposes. 

From the above it will be clear that the construction of 
the line will be simplicity itself, and facilities are increased 
and cost lessened by the fact that there is plenty of stone 
for ballast, culverts, bridges, and buildings, and an ample 
supply of timber. 

The following table gives Mr. Muir's estimate of the 
cost of the line up to the South Australian border :— 


Estimated Cost of Proposed Railway from Kalgoorlie to the South 
Australian Border in a Direct Line towards Tarcoola. 


Length, about 475 miles; gauge, 4ft. 84in.; 60 Ib. rails. 


Item, Amount, 
: £ 
Fencing 7,125 
Telegraph ... 35,625 
Sree 110,200 
Bridges and culverts... 65,075 
Ballast and platelaying .., 276,450 
Stations Be eae. xe 90,250 
Maintenance 28,500 
Sleepers, timber... 301,625 
Rails and fastenings 432,250 


ioe cin. a 
Rolling stock Be Sitet niin sie Seale seem ease 

Surveying and engineering ... 

£1,732,185 

Add cost of constructing 55 miles of railway, at 

per mile, connecting Eucla with main 


line at South Australian border 199,650 





Total a eRe eee 

This estimate is based on assumption that water for the construc- 
tion of the railway can be obtained locally along the line. 

As these figures have to do with the Western 
Australian section only of the projected railway, it 
would seem that, if the remaining 625 miles to be con- 
structed in South Australia can be built at the same rate 
per mile, the total cost of the projected line should not 
greatly exceed £4,000,000. This figure coincides very 
closely with the estimate made by the late Mr. C. Y. 
O'Connor, who set it down as £4,600,000. 

The water difficulty, however, wiil materially enhance 
the cost, and in view of the uncertainty as to the most 
practical method to adopt, it is impossible to estimate 
with any accuracy the extra expense which will be 
entailed in creating a satisfactory supply. 








INDUSTRIAL MOTOR CAR TRIALS 
IN FRANCE. 
No. I. 

Tus trials of heavy industrial vehicles held from time 
to time, while affording some interesting data as to work- 
ing cost, have not thrown much light upon the equally 
important questions of the reliability and regularity of 
these cars. The practice of holding trials on out and 
home courses, so that the vehicles shal] return each day 
to the starting point to be overhauled and cleaned, may 
very closely approximate to the conditions under which 
they work in actual service, especially for suburban goods 
delivery, but such tests are somewhat misleading from 
the point of view of reliability and durability, since the 
facilities for carrying out repairs rather minimise the 
importance of accidents that may be met with on the 
road. Itis for this reason that the holding of a trial of 
vehicles from Paris to Monte Carlo, a distance of about 
700 miles, which had to be covered in eleven days, 
promised to be a particularly interesting and novel ex- 
periment. It was the first time that so many industrial 
cars had been required to undertake such a long journey 
by consecutive daily stages, and as the route was entirely 
unknown to most of the drivers, the conditions were not 
so favourable for economy and regularity as is the case 
with trials held over courses where every gradient is 
familiar. Organised by the journal La France Automo- 
bile, the trials attracted thirteen vehicles as follows :— 
MM. Turgan Foy et Cie., Rue Carnot prolongée, Levallois- 
Perret (Seine), a steam lorry and a steam tractor carry- 
ing a load and hauling four artillery wagons; M. 


Chaboche, 33, Rue Rodier, Paris, a steam delivery van ; 
De Dietrich et Cie. of Lunéville, four petrol omnibuses 
and a lorry; the Daimler Motoren Fabrik of Cannstatt, 
a lorry; the Société des Automobiles Peugeot, Boulevard 
Gouvion St. Cyr, Paris, a berline or coach, a delivery van 
and a lorry ; the Société des Automobiles Gillet Forest, Rue 
Carnot, St. Cloud, a delivery van; Panhard et Levassor, 
Avenue d’Ivry, Paris, an omnibus. The trials were 
carried out under very careful supervision, each vehicle 
being accompanied by an observer, and the petrol tanks 
were sealed on starting and filled up at the end of the 
journey, to ascertain the exact consumption. This was 
done by the organiser of the trials, M. Paul Meyan, and 
by two artillery officers, Commandant Mangin and Com- 
mandant Ferrus, who had been delegated by the Minister 
of War to follow the trials. The military authorities are, 
indeed, taking the keenest interest in motor vehicles for 
road transport. Besides economy, another question to.be 
considered was regularity of running, and all the vehicles 
were timed at distances of about 15 miles. The start 
took place from the Fort of Vincennes, near Paris, on 
the morning of March 26th: the cars, after being weighed, 
proceeded to Sens, and then on subsequent days to 
Avallon, Dijon, Macon, Lyons, Valence, Avignon, Mar- 
seilles, Toulon, Fréjus, Nice, and Monte Carlo. 

From the point of view of heavy transport, it appeared 
as if interest would centre chiefly in the steam cars. The 
van of M. Chaboche was the same that was recently 
illustrated and described in these columns, and we have 
also given a full account and illustration of the Turgan 
lorry. These vehicles are interesting because French 
automobile engineers do not follow the lines that have 
been adopted by English makers of steam wagons, who 
are largely influenced by traction engine design and con- 
struction, but they aim principally at lightness in their 
generators and propelling machinery. Consequently the 
flash or semi-flash type of boiler is greatly used, together 
with high-speed engines and reducing gear. The Turgan 
system, however, is an exception, since the efliciency 
of the boiler depends simply upon a large heating surface 
and a rapid circulation of water. The compound engines 
bolted to each side of the frame are connected direct 
with the driving wheels without intermediate gear of any 
sort. In the Chaboche and Turgan vehicles there were 
thus two entirely distinct systems, the one essentially 
French in character, with its flash generator, two-cylinder 
double-acting engine with reducing gear and shaft trans- 
mission; and the other, with its water-tube boiler and 
positive drive from the short crank shafts to the rear 
wheels, presenting some of the simplicity and directness 
of British engineering practice. The boilers of all three 
vehicles were fired with coal. The total weight of the 
Chaboche van was 5 tons, but as it did not finish the 
journey the vehicle was not weighed empty; we were in- 
formed, however, that the tare was 3} tons, leaving 1} ton 
for load. This load was made up during the trials of 
bags of sand, as well as tools and exchange parts, and a 
barrel to hold a reserve of water. The run on the first 
day was uneventful, the van leaving Vincennes at about 
eight o'clock, and arriving at Sens at half-past seven in 
the evening. The distance was rather more than 60 
miles. On the second day the van ran very poorly, 
owing to the difficulty of keeping up steam pressure. As 
we have before explained, the boiler has two coils of 
tubes which are kept red hot, and water is injected 
under air pressure, equal to the working pressure in 
the generator, so that the steam pressure ought to 
remain practically constant except when additional water 
is injected to overcome any special resistance. We 
were convinced during the trials that this is what 
takes place so long as the tubes are red hot. After 
the fire had been freshly made up the yehicle travelled 
very well indeed, frequently running at the rate 
of nine miles an hour over hilly roads, while a 
very severe gradient of about a kilometre in length at 
Précy-sous-Thil was taken in seven minutes. These 
bursts of speed, however, were -of very short duration. 
The coal was repeatedly burning on the bars in clinkers, 
and as the fire went dead the tubes were not so hot as 
they should have been, with the result that the boiler 
was flooded. The compressed air injector sent more 
water into the generator than the tubes could vaporise. 
The van ran under these conditions for two days and two 
nights. It was stranded three miles before reaching Avallon 
at two o'clock in the morning, through the coal supply 
giving out, and it was six hours later when the vehicle 
entered the town. Between Avallon and Dijon the route 
is extremely difficult, the road rising to an altitude of 
1751ft. at Sombernon, and these up grades were taken at 
a very slow rate. The Sombernon was passed at 
three o’clock in the morning, and when about eight miles 
from Dijon M. Chaboche found that he could not arrive 
in time to avoid disqualification, he withdrew from the 
trials. 

So far as can be judged from the performances of this 
type of vehicle, it certainly seems as if the steam van is 
not suitable for long journeys unless special arrange- 
ments are made for coaling and watering. The Chaboche 
van was designed solely for suburban traffic, and it is 
probable that it would prove satisfactory for such work, 
since the vehicle can carry a sufficient supply of suitable 
coal for its short journeys. But on long runs in new 
country, where coal and water must be taken where it is 
found, there is bound to be a great deal of trouble. Owing 
to the small grate area only the best steam coal can be 
used, but if the quality of the fuel be at all inferior it is 
impossible to prevent the bars from being choked up with 
clinkers and to keep the tubes red hot. The constant 
cleaning of the grate was so wasteful of fuel that 
between Sens and Avallon the van consumed 7:6 cwt. 
of coal. It was impossible to get the exact con- 
sumption of water, as this was taken in buckets 
which were not always full. There is not only a diffi- 
culty in finding a suitable coal, but also in obtaining 
supplies of water, and on descending the Sombernon 
some hours were lost in looking about for water with the 





light of aJantern. With the aid of acouple of buckets full 





obtained from a distant stream the van was able to pro. 
ceed to a neighbouring village. Had the van continued 
the trials it would have met with a great deal of difficulty 
on this score, for south of Avignon there was scarcely a 
drop of water to be found outside the towns. The 
experience with the Chaboche, as well as with other 
systems, seems to show that the flash type of generator 
cannot be successfully fired with coal when the grate 
area is necessarily so small, and all the attempts to use 
flash boilers in heavy vehicles have failed to give good 
results. On the other hand, the system has proved 
itself very successful on pleasure carriages where the 
generator is fired with paratlin, and M. Chaboche is algo 
building light vehicles with oil burners. His system js 
so interesting and ingenious, with its automatic feed and 
lubricating devices, that it is satisfactory to find that the 
failure of the heavy car does not condemn the system, 
but merely suggests whether its application to heavy 
vehicles is not defective. The Chaboche pleasure car. 
riage with oil burners is not only practically automatic, but 
is said to have remarkable elasticity and doubtless much 
more will be heard of it before long. 

The Turgan lorry was unfortunately put out of the 
running at the start. It was a victim of the bad weather, 
which made the conditions very hard during the first six 
days of the trial, and when travelling on the wet and 
greasy granite setts between Varis and Villeneuve. 
St. George’s the lorry skidded and ran into the kerb. 
stone, when the front axle was bent. The vehicle had 
to be withdrawn. The tractor, which had the same 
type of propelling machinery, carried a load of 4 tons and 
hauled four artillery wagons weighing 3} tons, the total 
weight of the “train” being 12} tons. The vehicle 
naturally did not travel very fast, and on the first day it 
took twenty hours to go from Paris to Sens, though 
several hours were lost on the way through the difficulty 
of getting water. Progress continued very slow down to 
Avallon, when the tractor failed to keep time and was 
disqualified; but M. Turgan continued the journey, and 


was himself driving for sixty consecutive hours. The 
heavy tractor came up behind the Chaboche yan 


as it was driving over a long stretch of loose metal which 
had just been laid down for the steam roller. The van 
got over in excellent style, and was followed by the 
Turgan vehicle, which we fear would have found the 
going a little too rough. There was no incident until the 
heavy “ train’ got on to the road between Dijon and 
Macon, where the country was flooded by the Sadne, 
and, being unable to cross the bridges with such a weight, 
the tractor had to continue along the right bank of the 
river, where the road was covered with a foot of water. 
M. Turgan had to drive very slowly for fear of going off 
the road, and then one of his engines broke, which neces. 
sitated his continuing with one 20 horse-power engine 
until he could get the other repaired. M. Turgan asserts 
that previously he had been travelling at the rate of six 
miles an hour, and had covered 100 miles in a day, 
After repairing his engine, he got to Nice about four 
days after the arrival of the other cars. M. Turgan had 
no difficulty with his coal, as he was able to carry 
sufficient for a day’s run, and the water-tube boiler 
apparently did not give anything like so much trouble as 
the flash generator. Being no longer in the trial, the 
consumption of fuel was not officially ascertained ; there 
has thus, unfortunately, been no data available as to the 
economy of steam as compared with petrol for heavy 
loads. But, apart from any question of economy, there 
is no doubt that for long journeys the French steam 
vehicles are greatly inferior in point of speed, owing to 
the time that is lost in filling the water tanks. Between 
Avallon and Dijon the Chaboche van stopped, on an 
average, every ten miles to take in water. If a fair speed 
is to be maintained on long journeys, the vehicles must 
carry ample supplies of fuel and water. This, of course, 
means so much extra dead weight and a diminution of 
carrying capacity; but, so far as concerns the French 
types of heavy steam vehicles, speed cannot be increased 
without greatly augmenting the working cost. Some of 
the cars tried are illustrated on page 434, 








PROPOSED INTER-OCEANIC CANAL. 


No. 1, 

Many of our readers will doubtless remember the 
series of articles entitled “Central American Ship 
Canals,” which appeared in Tue ENGINEER towards the 
close of the year 1900.* Since the publication of these 
articles there have been many and interesting develoy- 
ments of the important question with which they dealt. 
The outlook, from a political point of view, has been prac- 
tically revolutionised. Thanks, on the one hand, to the 
exigencies of the moment, so far as the Panama enter- 
prise is concerned, and, on the other, to British goodwil! 
—some commentators have employed in this connection 
a less agreeable substantive—the United States has been 
granted not only absolute freedom as regards the choice 
of route and construction of the projected maritime high- 
way, but also, in the estimation of many Americans, Mm 
its management—including even the imposition of discri- 
minating tariffs—when completed. From the engineer + 
point of view the changes, have been of equally far- 
reaching character. There has been extensive and 
much-needed investigation of heretofore neglected 
problems, the various routes huve been more or less 
systematically re-surveyed, estimates have been 1- 
cast, and such a mass of additional and interesting data 
has been collected as to justify the assertion that 
never before in the inaugural stages of a great ente?- 
prise has there been more complete and exhaustive 
preliminary inquiry. Nevertheless, the project remains, 
as it has long time been, the shuttlecock of American 
politicians. All artificial obstacles, except those of native 
growth, have been swept from the path leading to 
realisation of the national ambition, all the information 

‘ THe ENGINEER, October 26th, November 9th, November 23rd, Deceus 
ber 7th, December 21st, December 28th, 1900. 
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needful to wise decisions concerning route and kindred 
matters has been submitted _tothe representatives of 
the people, and the only difficulties, other than those 
raised by Nature, which now require to be overcome, are 
those fabricated at Washington itself. 

To the majority of readers not conversant with the 
vagaries of American politics the present and long-con- 
tinued deadlock would be almost incomprehensible, had 
not the previous history of the question in great measure 
prepared them for it. For more than fifty years it has 
been an axiom of United States polity that an isthmian 
canal is of vital importance to the integrity and industrial 
and commercial development of the Republic; and 
to-day, as of yore, the nation is all but unanimous in 
demanding its prompt construction. Practically, the 
only dissentients are persons actuated by self-interest; 
for instance, the financial “bosses” of the trans-conti- 
nental railroads and certain of the great Trust magnates, 
whose influence in the councils of the Republic is in 
inverse ratio to their number, and whose opposition to 
the canal is not to be lightly esteemed, because it 
happens to be seldom expressed, and is invariably more 
insidious than open. Although the canal question has 
so long and frequently occupied the attention of Con- 
gress, the occasions when it has been publicly debated 
have been comparatively few; the arenas usually selected 
for its discussion have been the committee-rooms and 
lobbies of the Capitol, and these, for reasons which need 
not be defined, have ever been ideal localities for the 
operations of compact, resourceful oppositions. This 
has been pre-eminently the case during the current Con- 
gressional session. 

The latter opened on December 3rd, and on the follow- 
ing day President Roosevelt sent to the Senate the 
second Hay-Pauncefote Convention, superseding the 
Clayton-Bulwer Treaty of 1850, and to Congress the final 
report of the Isthmian Canal Commission, the early 
history of which was told at some length in THE ENGINEER 
of December 28th, 1900. To the provisions of the Canal 
Treaty, and its reception and final ratification by the 
Senate, it is now unnecessary to revert, though the 
time may possibly come for Englishmen to remember 
certain claims, inimical to the terms of the compact, 
which, preliminary to its acceptance, were advanced by 
many senators. The report of the Isthmian Canal Com- 
inission fully justified the forecast concerning its contents 
and conclusions upon which we had ventured a year 
before. It narrowed to achoice between Nicaragua 
and Panama the determination of “the most feasible 
and practicable route ” for a ship canal across the Central 
American isthmus ; recognised, more or less grudgingly, 
the superior merits of the semi-completed Panama enter- 
prise, and exhibited in the most favourable light the 
difficulties and estimated cost of the rival project in 
order, it may be presumed, to justify in some degree the 
following “ tinal”’ conclusion :—“ After considering all the 
facts developed by the investigations made by the Com- 
mission and the actual situation as it now stands, and 
having in view the terms offered by the new Panama 
Company, this Commission is of opinion that ‘the most 
practicable and feasible route’ for an isthmian canal, to 
be ‘ under the control, management, and ownership of the 
United States,’ is that known as the N icaragua route.” 

In brief explanation of this deduction and its some- 
what incongruous sequel, we may in the first instance 
recall to mind the comments which appeared in this 
journal—December 28th, 1900—upon the Commission’s 
then recently published preliminary report. During the 
ensuing ten months Rear-Admiral Walker, the president 
of the Commission, and M. Hutin, the Director-General 
of the New Panama Company, frequently met and ex- 
changed correspondence with reference to the suggested 
acquisition by the United States of the company’s pro- 
perty and rights, but invariably without conclusive 
result. M. Hutin suggested as a “ basis for discussion ™ 
an amount equivalent to £22,500,000, and this the Com- 
mission insisted, despite repeated protests that it was 
not so intended, in treating as a definitive offer. It also 
submitted a plan for the completion of the Panama 
enterprise, should the latter be acquired by the United 
States, which differs in many material regards from that 
recommended by the International Technical Committee, 
and which, it may be remembered, was fully described 
in our articles of October—December, 1900. In connec- 
tion with the revised project—to which we shall refer 
later—the Commission formulated an independent esti- 
mate of the work already accomplished; and the worth of 
this, together with other assets of the company deemed 
to be of service to the United States, it valued at about 
£8,206,000. Many admiring critics in America have 
suggested that these proceedings of the Commission, 
coupled with its recommendation of the Nicaragua 
route, were actually intended to “bluff” the company 
and intimidate it to prompt surrender. Whether this be 
so or not, there can be no question as to the actual effects. 
The shareholders, at the annual general meeting of the 
company, held on December 21st, insisted that, whatever 
the figure might be, there was no practical alternative to 
acceptance of America’s terms, whereupon the directors 
at once telegraphed to their agent at Washington, em- 
powering him to offer to sell all the company’s property, 
that is to say, the concession, canal works already exe- 
cuted, plans, plant, land, buildings, and Panama Railroad 
stock, for the sum suggested by the Commission. 

This offer, of course, completely changed the situation, 
and the Commission forthwith proceeded to the compo- 
sition of a supplementary report, warmly recommending 
the adoption of the Panama route, and, in effect, contra- 
dicting all its earlier conclusions. The document was 
transmitted to Congress on January 20th, but not before 
the advocates of the Nicaragua route, and the opponents 
of any canal had united their forces and adopted a defi- 
nite plan of campaign. In earlier sessions of Congress, 
when the star of Nicaragua appeared in the ascendant, 
the railroad interests sought to postpone legislation by 
urging the superior merits of other routes, and the neces- 
sity of fuller investigation; now, however, they failed to 





find words sutliciently eulogistic in connection with the 
scheme they had formerly condemned. Nevertheless, it 
is doubtful whether their opposition would have availed 
much against the report of the Canal Commission, and 
the now unanimous concensus of expert opinion in favour 
of the Panama enterprise, in the absence of the appeals 
to “ patriotism ” persistently shouted by advocates of the 
Nicaragua route. The latter was described as endeared 
to Americans by tradition; and it was argued that not 
only would there be greater glory to the United States in 
building a canal which had been surveyed and entirely 
constructed by Americans, than in completing a “ foreign” 
enterprise, but that the abnormal length and cost of the 
Nicaragua project, and the enormous difficulties to be 
overcome, were actual points in its favour, inasmuch as, 
when completed, it would be a standing monument to the 
fact that the Republic, by dint of its resources and _ in- 
domitable energy, had accomplished a feat declared 
by the engineers of the world to be well-nigh im- 
possible. 

In the House of Representatives, the effect of these 
arguments was promptly evidenced. Mr. Hepburn re- 
introduced the Hill providing for the construction of a 
Nicaragua Canal, which had passed the Lower House in 
April, 1900, and on January 9th succeeded in forcing it 
through its final stage. ‘lhe voting was of remarkable 
character, for the House first rejected, by 170 votes 
against 102, an amendment authorising the President to 
negotiate for the Panama route as well as for that 
through Nicaragua, and then passed the Bill, as originally 
drafted, by a practically unanimous vote—308 to 2. In 
this country—at least, in many quarters—this action of 
the House of Representatives was accepted as sealing the 
fate of Panama; but in America it was never regarded 
as of serious moment. The wording of the Bill proved 
to be identical with that of 1900, save for the substitution 
of an 8 for a 4 in the amount voted for the completion of 
the canal (some £2,000,000 less than the minimum 
estimate, excluding the cost of acquiring the necessary 
concessions from the Nicaraguan Government, of the 
Isthmian Canal Commission); and this fact, considered 
in connection with the debate itself, was esteemed con- 
clusive proof that the most active champions of the 
measure had not taken the trouble to acquaint them- 
selves with even the most salient points of the Commis- 
sion’s report and the recently ratified Hay-Pauncefote 
treaty. Public opinion recognised that in the Senate 
alone would the battle of the rival routes be fought, and 
that the members of the Lower House had done little 
more than demonstrate a desire to shirk responsibility 
and conciliate the most unthinking section of their 
constituents. 

Of all the advocates of the Nicaragua route, Senator 
John T. Morgan is assuredly the most distinguished, not 
only by reason of his position as chairman of the Senate 
Committee on Inter-Oceanic Canals, but also because of 
his great political and personal influence. To the con- 
sideration of his Committee have been referred all the 
reports and measures dealing with the canal question, 
and it is probably not a little ominous of the ultimate 
issue that most of the proceedings of which we have 
cognisance undoubtedly favour the popular choice. Mr. 
Morgan’s Bill providing for the construction of a 
Nicaragua Canal has already been introduced and dis- 
cussed in the Senate, and it is likely that within a few 
days this measure will afford opportunity for a pre- 
liminary trial of strength between the supporters of the 
rival routes. The question has now reached a stage of 
world-wide importance, for upon the action of the Senate 
depends, in our op.nion, not only the question whether 
the present or next generation will witness the opening 
of a trans-isthmian canal, but also, in great measure, the 
future of the United States. Tremendous problems 
await solution should the Nicaragua project be persisted 
in, and not the least of these is the question whether 
such a canal, when completed, would not be so difficult 
of navigation as to be practically worthless. In that 
event, not only would the world be a loser by the enter- 
prise, but the United States, despite its great 
resources, would be inevitably weakened in influence 
and prestige. Technical considerations apart, the ques- 
tion is of great importance, and no apology is, therefore, 
needed for further comment thereon, especially in rela- 
tion to the Nicaragua scheme, as developed by the latest 
American investigations. 

On page 425 of the present issue is published a map of 
the country through which it is proposed to construct 
the canal, and showing the route as tinally determined 
by the Isthmian Canal Commission ; also longitudinal 
sections of the eastern and western reaches, which call 
for extensive excavation and a very elaborate system of 
locks. The route and scheme now recommended for 
adoption materially differ from all earlier projects, and, 
theoretically, are no doubt as perfect as we have a right 
to expect. It is, however, only by actual labour that the 
real difficulties and cost of such a colossal undertaking 
can be guaged. The physical conditions, especially in 
the region of almost incessant rain, under which the 
work must be conducted cannot fail to be extremely 
trying, not only to the white superintendents, but also to 
the better-seasoned Jamaican labourers whom it is 
proposed to import; and, for a considerable period at 
least, the lack of harbour accommodation and of a rail- 
road for the landing and transport of material and 
supplies must be a serious hindrance to the progress of the 
enterprise. Moreover, it cannot be forgotten, in relation 
to the great problem of Lake regulation, that it is only 
within the last few years that this has received adequate 
study, and that, excellent as were the hydrological reports 
submitted to the Commission, many of the data are 
admittedly incomplete, and, therefore, inconclusive. The 
same remark applies to a question raised elsewhere con- 


cerning the embankments needed to sustain the level in | p 


the eastern reaches of the canalised San Juan; the report 
of the Commission is remarkably deficient in information 
on this point, and yet it is one of vital importance to the 
scheme. We are certainly not surprised, in view of the 
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immense responsibility they might otherwise have jp. 
curred, that the Commissioners availed themselves of 
early opportunity to escape from their first conclusions 
and that, though the public in the United States may 
hunger for a “ purely American” canal through Lake 
Nicaragua, there is a marked and commendable absence 
of technical opinion wherewith to justify the demand, 
If the Nicaragua project be adopted, upon American 
politicians, not engineers, will rest the responsibility, for 
good or ill. 








THE WOLVERHAMPTON EXHIBITION, 





Tur Exhibition which ,was opened by the Duke of 
Connaught yesterday—Thursday—at Wolverhampton is 
the fourth which has been held in this town, and it js 
quite safe to prophesy that it will be by far the most 
successful of the series. The first exhibition of the town’s 
local industries was held in 1839, the second in 1869, 
and the third in 1884. The site happily chosen for the 
present Exhibition is the West Park, and covers a super. 
ticies of 32 acres, the area of the main buildings amount. 
ing to 127,215 square feet. About £100,000 has been 
expended on the show. ‘The principal buildings have 
been designed by Messrs. Walker and Ramsay, of Glas. 
gow, upon whom they reflect much credit. Their chief 
outward characteristic is extreme simplicity of outline, 
combined with large masses of colour. The complete 
effect is extremely pleasing to the eye, while offering 
the much-needed contrast to the general surroundings of 
the populace who will find the Exhibition their chief resort, 
The largest building is the Hall of Industry, the chief di- 
mensions of which are 377ft. long by 172ft. broad. It is of 
light and tasteful design. The main facade shows an 
open arcade with centre and end features. The central 
feature is the principal entrance, which is recessed and 
decorated with a free stencil treatment of well chosen 
colours. The building is provided with towers 120ft. 
high, and capped by open lanterns. The end features 
resemble the centre, horseshoe-shaped doors being intro- 
duced, recessed and stencilled to harmonise with the 
main door, though somewhat restrained. The end cleva. 
tions are alike, the facades being pierced with windows 
in place of an open arcade as in front. Entrance doors 
are provided in the centre, emphasised by towers 90ft. 
high. The hall is divided into three bays, with addi- 
tional half-bays at the front and back. The roof is 
glazed, and supported by semicircular ribs of light con- 
struction. The exhibits to be seen in this building are 
of the usual miscellaneous character. Many nations 
have contributed to make it of more than local interest. 
With its customary shrewdness, the Japanese Govern- 
ment has contributed a large collection of the products 
of its artists and craftsmen. India and Denmark too 
have sent representative displays. 

The Machinery Hall, in which we are chiefly interested, 
was in anything but a complete state at the time of our 
representative's visit last Friday, and it is, therefore, 
difficult to say much respecting its contents. The build- 
ing measures 350ft. by 130ft. ‘The design is simple, but 
not lacking in boldness. The main front, facing the south- 
west elevation of the Industrial Hall, is circular in outline, 
this form being determined by the contour of the roof, 
constructed on the bowstring principle. The main 
entrance is elliptical, and is surmounted by a huge figure 
representing Industry. There is a tower on either side of 
the door, and smaller towers flank both ends of the building 
in front. The structure is divided into three long bays, the 
centre bay being 60ft. wide and the two side bays being 
38ft.span. All the machinery in motion will be driven 
by electric motors, thus obviating the use of shafting. \ 
battery of five boilers, four of which are unusual for this 
class of work, have been provided to generate the necessary 
steam. They consist of two Diirr water-tube boilers, two 
Cahall boilers, and one of the Babcock and Wilcox type. 
These it is estimated are capable of producing about 
3000 horse-power. The three-wire system, so far as the 
main feeders are concerned, has been adopted throughout, 
with a continuous current of 500 volts pressure between 
the outercables. The British Insulated Wire Company's 
triple concentric cable was selected for the purpose and 
installed by that company. The wire for the are light 
circuits inside the buildings has been supplied by Isidor 
Frankenburg, Limited, and that for the circuits in the 
grounds of the Exhibition, which are run overhead, and 
are composed of a single strand of bare aluminium, has 
been lent by the British Aluminium Company. Exhibitors 
requiring motive power provide their own motors and 
connect them to the distributing centres, in accordance 
with regulations drawn up by the committee for their 
guidance; motors of 5 horse-power and under working at 
250 volts pressure, and motors of upwards of that power 
at 500 volts, the current in every case being supplied free 
of cost. 

The engines which will be shown in motion, and serve 
to drive the electric generators, are of various types. 
They include an 800 brake horse-power and a 400 brake 
horse-power triple-expansion three-crank engine by 
Belliss and Morcom, Limited, Birmingham. These 
engines are coupled to Electric Construction Companys 
dynamos ; a 600 indicated horse-power long-stroke com- 
pound horizontal engine by Robey and Co., Limited, 
having cylinders 20}in. and 35in. diameter by 42in- 
stroke. ‘This engine has a Mavor and Coulson continuous- 
current multipolar generator mounted on the disc shaft, 
and capable of generating 400 kilowatts at 550 volts when 
running at 90 revolutions per minute. This company 
also exhibits a vertical high-speed engine of the marine 
pattern, having cylinders 10}in. and 1}in. by 1lin. stroke, 
coupled direct to Scott and Mountain's continuous multi 
olar generator, capable of an output of 75 kilowatts at 
250 volts, running at 250 revolutions per minute; and a 
high-speed compound enclosed engine with forced lubri- 
cation, having cylinders 8}in. and 14}in. by 6in. stroke, 
coupled direct to a Scott and Mountain bi-polar dynamo 
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capable of giving 55 kilowatts at 250 volts when running 
at 550 revolutions per minute. Willans and Robinson, 


Limited, Rugby; show a triple-expansion engine of their | 
well-known pattern capable of developing 825. indicated | 


horse-power at 270 revolutions per minute. This engine 
is shown driving a dynamo by D. Bruce Peebles and 
Company. 
_ The main switchboard from which all the cables for 
light power are taken has been constructed by Ferranti, 
Limited, of Hollinwood. Eight feeder panels are on the 
extreme right of the switchboard, each three-wire feeder 
panel consisting of two ammeters, two  single-pole 
switches, and two sets of fuses. Two feeder voltmeters 
are mounted on the top slate and coupled up. to the 
voltmeter switches on the regulating table. The earth 
and mid-wire. ammeters are mounted to the left of the 
feeders. The switch gear for the balancer is mounted to 
the left again between feeders and.dynamo panels. The 
balancer starting switch is under the regulating table in 
front of the board. The eight generator panels can be 
distinguished by the two different types of switches 
used; the positive side being arranged with an automatic 
attachment, the negative having fuses. Each of these 
generator penels contains an ammeter and a quick-break 
Switch which is operated by an automatic device— 
esigned to open the machine circuit on reversal of 





break knife switch, and a fuse with duplicate contacts. | 
The regulating table in the front contains a switch in the 
field circuit of the dynamos and a hand wheel for regulat- 
ing the pressure across the terminals of the machine, | 
the resistances being of the Ferranti open type, mounted 
underneath the switchboard platform. 

Messrs. Chubb and Sons show a banker’s steel treasury, | 
the entrance to which is guarded by the heaviest door | 
ever made in this country. The door, with the frame in | 
which it is pivoted, weighs seven tons. It consists of a 
slab of Harveyed armour-plate, manufactured and har- 
dened by Messrs. Cammell and Co. To test the burglar- 
resisting qualities of this slab, it was taken to the neigh- 


| bourhood of Newcastle-on-Tyne, and there fired at by a | 





6in. breech-loading gun at point-blank range, using 
cordite. The slab was hit with an impact of 1640 foot- | 
tons, and the shell was so broken up that only 45 Ib. | 
weight of débris from it were afterwards recovered. The 
slab, however, was quite uninjured. 

We regret that, owing to the unfinished state of many 
other interesting exhibits in this building, we cannot refer 
to them in this notice. 

The Canadian Government, with its usual enterprise, 
has sent a contribution which occupies a pavilion of its 
own having an area of 8000 square feet. The series of | 


articles exhibited are intended to show the natural re- | 


together is most imposing. Among the specimens are 


| oats which yield over 100 bushels per acre, and several 


samples of red Fife wheat which yield from 40 to 55 
bushels per acre. Those in search of lighter recreation 


| have been well catered for, a special toboggan and an 
| immense water chute being among the attractions. 


The 
art section is accommodated in the Art Gallery in the 
town. 

Although nominally in the “ Black Country,” Wolver- 
hampton has a beautiful—as well as a black—side, the 
strip of undulating country known as the “Green Border- 
land” being always worthy of a visit. The drive of 
about 14 miles, for instance, to Bridgnorth—a charming 
old-world town on the Severn—is not one readily for- 
gotten, and should be taken by all who visit the Exhibi- 
tion. Mr. Thomas Graham, the originator of the 
Exhibition, is chairman of the Executive Committee ; 
Mr. Cundall, general manager; and Mr. H. A. Hedley, 
managing director. The Mayor and Corporation, the 
Lord Mayor of Birmingham, and Sir George. Hayter 
Chubb are among the members of the Managing Com- 
mittee. 








Soon after starting for a long cruise last Friday, the 
machinery of the German battleship Kaiser Wilhelm der Grosse 


¢urrent—fixed in the recess under the switch, a quick- | sources of the country, and the collection of grain brought | became deranged, and the vessel had to put back, 





428 


THE ENGINEER 





May 2, 1902 





ns 
es, 





ESCAPE OF ELECTRIC CURRENTS. 





THE recent case of the Eastern and South African Tele- 
graph Company v. The Cape Town Tramway Companies, 
Limited, in which judgment was delivered by the Privy 
Council on April 21st, raises many points of considerable 
importance to those interested in electric tramways. An 
action was brought by the plaintiff telegraph company to 
recover damages for injury caused to its telegraphic 
system by currents which were said to have escaped from the 
defendants’ electric tramway system. It was not disputed 
that the damages were caused, but the defendants contended 
(1) that they were protected as regarded all but a small 
portion of their tramway system by certain provisions in the 
statutes under which they had been incorporated; (2) that 
as regards the part of their line not so protected, the doctrine 
of Fletcher v. Rylands, upon which case the plaintiffs relied, 
did not apply to the facts. The Supreme Court in the 
Colony having decided that the defendants were not liable, 
the telegraph company appealed to the Privy Council, which 
has upheld the decision of the inferior tribunal. 

In order to enable our readers to understand the import- 
ance of the decision in this case, it is necessary to 
refer to an elementary principle of the law of nuisance, which 
holds good in this country as well as at the Cape. It has 
long been established that if a man brings something on to 
his land which escapes and causes damage to property in the 
neighbourhood, he must be held liable. So, in the famous 
case of Fletcher r. Rylands, it was held that where a man 
built a dam on his land, and accumulated a large quantity 
of water in a reservoir, he must be answerable for the con- 
sequences of the dam bursting and allowing the water to 
escape. The same principle has been applied in this country 
to the electric current. Thus, in 1893, the Leeds Corpora- 
tion commenced to work their tramways by electricity. As 
soon as the current began to flow it was found that the 
telephones in certain districts became practically useless. An 
eminent lawyer was sent down by the Court to investigate 
the matter. He found that while it was sometimes possible 
to hear with difficulty, generally speaking the buzzing in the 
telephone was so great as to prevent the transmission of 
messages. In these circumstances, it was decided that while 
the Corporation, as owners of the tramways, could have been 
held liable for nuisance at common law, the statute under 
which the tramway had been built relieved them from 
liability. 

The case which we have just considered illustrates the 
application of an ancient principle of law to the vagaries of 
electricity; the case from Cape Colony is of great import- 
ance as showing that escaping electricity will not, under all 
conditions, be regarded as a nuisance, for which those who 
generate it are to be held liable. 

It appeared that electricity having escaped from the 
defendants’ tramway system, was attracted by some portion 
of the plaintiffs’ cable which was lying on the sea-fioor in 
Table Bay. Entering the sheathing, it returned to the 
tramway central station from which it had started, and so 
completed the circuit. While travelling along the sheath- 
ing the current varied very frequently and at irregular 
intervals, in accordance with the stopping and the starting 
of the tramcars. It was this jerking and irregularity which 
did the mischief; the effect being to induce irregular currents 
in the conducting wire of the cable, which made the signals 
confused and unreadable. In order to overcome this diffi- 
culty the telegraph company laid what was called a twin-core 
cable for several miles in the sea, the two wires in which 
rectified each other’s action. The cost of this remedial cable 
formed a large part of the damages claimed in the action, 
but the substantial question for consideration was whether 
the tramway company was liable for the damage caused by 
the escaping currents. The defendant’s system consisted of 
overhead wires, the current being allowed to return through 
the rails in theordinary way. Leakage from the rails, which 
were not sufficiently insulated, was the cause of the mischief. 
It appeared that a portion of the defendant’s system came 
within districts in which their works were protected from 
actions of this kind by certain statutes, but there was one 
portion in respect of which their liability had to be deter- 
mined by reference to the common law in use in Cape 
Colony. The plaintiffs were unable to prove satisfactorily 
that the disturbances in question were attributable to power 
currents flowing along that part of the def:ndants’ system 
which came outside the statutes. 

The following extract from Lord Robertson’s judgment 
shows very clearly the grounds upon which the Privy Council 
based its decision :—‘‘The kind and degree of interference 
with the plaintiff's property is pretty well illustrated by the 
fact that it could only take place if the cable was constructed 
without certain precautions; for given the cable as it now is 
--i.e., without a twin core cable—there is no injury. ; 
Tf the instrument be taken as it was when the injury occurred, 
its nature was such that to ensure its immunity from dis- 
turbance was a somewhat serious liability to cast on neigh- 
bours. . . . It seems necessary to point out that the 
appellants, as licensees to lay their cable in the sea, and as 
owners of the premises in Cape Town where the signals are 
received, cannot claim higher privileges than other owners of 
land, and cannot create for themselves, by reason of the 
peculiarity of their trade apparatus, a higher right to limit 
the operations of their neighbours than belongs to ordinary 
owners of land who do not trade with telegraphic cables. If 
the apparatus of such concerns requires special protection 
against the operations of their neighbours, that must be 
found in legislation. The remedy at present invoked is an 
appeal to a common law principle which applies to much 
more usual and less special conditions. A man cannot 
increase the liabilities of his neighbour by applying his own 
property to special uses, whether for business or pleasure. 
The principle of Fletcher v. Rylands, which subjected toa 
high liability the owner who uses his property for purposes 
other than those which were natural, would become doubly 
penal if it implied a liability created and measured by the 
non-natural uses of his neighbour’s property. Nor need the 
law b2 regarded as showing any want of adaptability to 
modern circumstances if that be the true view, for the 
liability thus limited was of insurance, and not for negligence, 
and all the remedies for negligence remain. . . . So far, 
then, as the defendants’ liability is governed by the common 
law, we do not consider the plaintiffs have made out their 
case."’ His lordship then went on to point out that, with 
reference to the other portions of their system, the defendants 
were completely protected by statute. 

In view of the fact that the defendants had altered their 
system before action brought, the above judgment is some- 
what academic; but we can draw certain important con- 





clusions from it. In the first place, the doctrine of Fletcher 
v. Rylands as applied to electricity has been considerably 
narrowed. The Privy Council has declared that the mere 
fact of electricity escaping and causing damage does not 
necessarily impose a burden upon those who have generated 
the current. In the second place, it has been declared that, 
in view of the subtle nature of electricity, those who are pro- 
prietors of delicate instruments or apparatus which may be 
affected by stray currents must take every reasonable pre- 
caution to neutralise those currents. In the case under 
notice the defendants had shown, by their own experiments, 
that it was possible to obviate the difficulties of which they 
complained by improvements in their apparatus. : 

All decisions of the Privy Council must be taken with the 
reservation that they are not absolutely binding upon courts 
of justice in this country. The reasoning in the above case, 
however, is so clear and logical that we have every reason to 
belisve that it will be adopted in any similar cases which 
may hereafter come up for discussion. 








PROVISIONAL ORDERS—SESSION 1902. 


THERE is a decrease of 26 per cent. in the total number of 
applications made to the Board of Trade for Provisional Orders 
in the present session as compared with those of last year. 
These applications relate to tramways, piers and harbours, 
pilotage, electric lighting, and the supply of gas and water. 
The respective totals are 166 for 1901, and 123 for 1902, and 
the corresponding capitals £4,101,530 and £3,295,887. Of 
the 18 tramway Provisional Orders, as against 24 for the 
previous year, there is but one proposing to authorise a 
company to construct and work tramways. All the other 
applications emanate from corporations and urban district 
councils, showing most conclusively that undertakings of this 
description have passed almost completely into the hands of 
the local authorities. The total capital sought for is but 
£666,000, which will be much diminished by the deduction of 
£135,000, which the Todmorden Corporation Tramways do 
not intend to spend, having withdrawn their application. 
Next on the list is a sum of £100,000, the cost at which the 
District Urban Council of Walker, estimate that their 
43 miles of double track can be constructed. Between 

,000 and £60,000 are asked for by the Corporation of 
Leeds and the District Councils of Aberdare and Mountain 
Ash respectively. The remaining Tramway Orders, all of 
which require considerably less capital, possess little or no 
general interest. The total length of road in the proposed 
tramways amounts to 22 miles of double and 344 miles of 
single track. 

A reference to the accompanying table will give the par- 
ticulars of the number and capital of the different classes of 
Provisional Orders. In the case of those for gas, for which 
a very brief notice will suffice, the number is small, although 
amounting to four more than what were applied for in 1901. 
With the exception of one, there is no large scheme on the 
list. The exception is that of the Hornsey Gas Company, 
which proposes to raise a quarter of a million to purchase 
additional lands, and to construct new works. From 
£50,000 to £60,000 are required in three other instances, 
and the remainder of the applications are for very small 
affairs. The proposed maximum or standard price per 
1000 cubic feet of gas varies from 4s. 6d. to 6s. Few in 
number, and a correspondingly limited capital, are also 
the characteristics of the Water Orders. There are but two 
requiring notice. One is applied for by the Borough of 
Portsmouth Waterworks Company, with a capital of £164,000, 

Number Proposed 





Where situated. o capital 
applications. (estimate). 
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Tramways a eee Tee a ee 
United Kingdom -— 
eee ee ee eee || oer 118,936 
NE, Saheg: Se <kc ans . oe keene! (ee oe — 
Electriclighting .. .. .. «» «+ «o. OF .. ~. 1,506,005 
Pe en 
EE TE Re ers 208,74) 
Gas and water ee 76,066 
Total Gas and Water pel ind: Caen as 26 ees v1 5,164 





Gencral total for pier and harbour, pilotage, 
electric lighting, and gus and water .. 123... .. 3,295,887 
and the other is on behalf of the Uckfield Water Company, to 
authorise the expenditure of £60,000. In deference to the old 
chivalric saying, place aux dames, it may perhaps be permis- 
sible to mention, that a lady applies for an Order to construct 
and maintain waterworks, and to supply water in the parish 
of Croft, in the county of Leicester, at an estimated cost of 


There is but little to chronicle with respect to the Pier 
and Harbour Provisional Orders. Both in number and 
money they are below the figures attained by their pre- 
decessors. Private parties are the promoters of the Har- 
rington Order, which seeks for powers to provide for the 
incorporation of the Harrington Harbour and Dock Board, to 
transfer the harbour of Harrington to them, and to authorise 
the Board to extend the existing pier at Harrington for 
nearly 200 yards. Sanction is also asked for the construction 
of a new solid pier, or breakwater, and for the borrowing of 
asum not exceeding £100,000, which is exactly twice the 
estimated cost of the works. It is stated in the report of the 
Board of Trade that no objections have been received to 
this application, and the matter is under consideration. 
The St. Anne’s-on-the-Sea Land and Building Company, 
Limited, is prepared to expend £26,000 in widening 
on both sides the present pier and pier head, in erect- 
ing pavilions on the pier, and in the construction of the 
other works authorised by the Order. It appears that the 
Corporation of Preston has lodged objections against the pro- 
posed undertaking. The Watchet Harbour Commissioners 
apply for powers to transfer their harbour to the Watchet 
Urban District Council, and to borrow £17,000 to enable the 
Council to restore the previously existing harbour works. 
The consideration of this Order has been suspended pending 
the observations of the Local Government Board on the 
application. The Corporation of Falmouth are the promoters 
of an Order to widen the north-eastern arm of the Market 
Strand Quay, and to extend the said quay so widened. Powers 
are also sought to make an extension of the Custom House 
Quay, and to build a sea wall with a promenade along it. 
The funds required are £14,000; but the Corporation may, 
with the approval of the Board of Trade, borrow such further 
sums as may be necessary. Three objections have been 





lodged against this Order. It may be mentioned that the 
solitary Pilotage Order is promoted by the Corporation of 
Trinity House of Newcastle-on-Tyne. Its purport is to 
exempt from compulsory pilotage foreign vessels resorting to 
the ports of Whitby, Seaham Harbour, Blyth, Amble 
Alnmouth, North Sunderland, and Holy Island. 

A great falling off will be manifest with regard to tho 
Electric Lighting Orders if the numbers and capital given in 
the table are compared with those for last session. The 
latter figures were 108 and £1,994,608. Nine of these Orde) 
relate to the metropolis and the suburban districts. Wigh 
are promoted by the local authorities of Bermondsey, Camber. 
well, Chiswick, Edmonton, Southwark, Stoke Newington 
Tottenham, and Woolwich. The supply to Enfield will be 
in the hands of the North Metropolitan Electrical Power 
Distribution Company. Only three of these undertakings are of 
any magnitude. The Borough of Camberwell comes first, not 
merely in respect of these nine applications, but in reference 
to the whole list of this class of Provisional Orders. The 
capital asked for is £200,000, Woolwich requires £100,000, and 
the District Council of Edmonton estimate their expenditure 
at £70,000. Under the Dover Electric Lighting Order, the 
Corporation of that seaport apply for £145,000, the second 
largest capital proposed, to carry out rather a comprehensive 
scheme. The object of the Order is to empower the Dover 
Electricity Supply Company tosell, and the Dover Corporation 
to purchase, the undertaking and works of the said company, 
and to revoke the Lighting Order of 1890. It also seeks to 
annul the deed of transfer entered into in 1893 between the 
Corporation and the company, and to authorise the former 
authority to supply electricity within the borough. The 
only remaining Orders claiming a passing notice, which will 
complete our category, are those of the West Riding, with its 
application for £82,000; Wood Green, for £70,000; and 
Gillingham, in Kent, for £58,000 respectively. There are 
just a couple more items of information in connection with 
our article which may be of some little interest. The first 
is that there were seventeen applications for Provisional 
Orders lodged, along with copies of the draft Orders, at the 
oftice of the Secretary for Scotland in December, 1901, in 
terms of General Orders, under the Private Legislation 
Procedure (Scotland) Act of 1899. Secondly, the applica- 
tions made to the Light Railway Commissioners in the 
months of May and November last for Orders authorising 
light railways amounted to the very respectable total of 
seventy. 








THE CORK EXHIBITION. 





Tue Cork International Exhibition, which will be opened 
by the Earl of Bandon on the Ist May, is in every respect 
the most important undertaking of the kind yet attempted in 
Ireland since 1858. It willbe the third exhibition held in the city 
by the Lee, the first having taken place just half a century ago, 
the year after the great London Exhibition of 1851. The site 
of the buildings, which covers nearly 100 acres of park-like 
country lying between the Mardyke and the river Lee, could 
not have been more happily chosen from the point of view of 
picturesque effect, while the honorary architects, Mr. H. A. 
Cutler, M.I.C.E., City Engineer of Cork, and Mr. Arthur 
Hill, B.E., M.R.1.A., have made full use of the natural 
advantages which lay ready-to their hands, and have produced 
agroup of buildings admirable alike in architectural symmetry 
and in suitability for their purpose. Of these the principal 
are the Concert Hall, a spacious and well-lit structure, 
capable of seating between two and three thousand people, in 
which a fine new organ is being erected at a cost of over 
£1500, the large Industrial Hall, and the Machinery Hall. 
These buildings are constructed of wood, treated externally 
to resemble white stonework, and they all conform to a 
general architectural scheme. The style is that of the 
Spanish renaissance, with a strong admixture of what may 
be described as ‘‘ Twentieth Century Exhibition period,”’ 
and the general effect of these long white buildings, with 
their red turrets, open porticos, and roofs of shimmering 
green glass, set in the midst of the abundant foliage of ‘‘ the 
Shrubberies,’’ as the demesne on which they stand is called, 
is eminently pleasing. The salient angles of the buildings 
terminate in lofty towers, which are treated with open 
timber work at the top, and over the principal entrance to 
the Industrial Hall there is a dome with four corner turrets 
and a cupola. A good deal of the ornamental work, such as 
the architrave and cornice of the portico and the capitals of 
the columns, has been carried out with very marked success 
in fibrous plaster, modelled in situ; and the same material 
has been employed in the construction of the very interesting 
full-sized model of Cormac’s Chapel at Cashel at the entrance 
to the section occupied by the Department of Agriculture 
and Technical Instruction. The original of this model, 
which dates from the eleventh century, is perhaps the most 
perfect, as well as one of the most ornate examples of Celtic 
church architecture in existence; and the Exhibition 
authorities are to be congratulated on the successful repro- 
duction of so interesting a piece of decorative work. 

In addition to the usual manufactured exhibits with which 
the Industrial Hall will be occupied, and which are daily 
arriving from all parts of the world, there will be an interest- 
ing display of working industries arranged by the Department 
of Agriculture. This will consist for the most part of cottage 
industries suitable for introduction into Ireland, and the 
workers in these petty trades are being brought from England 
and from all parts of the Continent. The larger industries, 
such as weaving, boot making, &c., will also be shown at 
work, and a large space in the department’s section is at 
present being equipped with the necessary machinery for 
this display. The Industrial Hall, in which these exhibits 
will be shown, is nearly 200,000 square feet in extent, and 
consists of seven parallel avenues and one transverse corridor, 
the latter forming a junction between it and the machinery 
hall adjoining. The latter building will contain a number of 
interesting exhibits, including steam engines of all kinds, 
electric lighting plant, and other machinery, as well as several 
fully-equipped miniature factories. To mention but a few of 
these, there will be three model bakeries, at which all the 
bread used in the Exhibition will be produced, a jam and 
sweet factory, a hat factory, and a woollen factory. The 
boiler-house is at the rear of the Machinery Hall, and for the 
past two or three months a large staff of workmen have been 
busily engaged in putting in the foundations for the erection 
of the boilers and engines which are to give the motive power 
for driving the machinery in motion and generating the 
electric light throughout the buildings and grounds. _ 

Amongst the other exhibition buildings may be mentioned a 
handsome fine art gallery, constructed of corrugated iron 
and non-inflammable wood ; the Canadian pavilion, for the 
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display of the natural and manufactured products of Canada, 
which has been arranged under the direction of the Canadian 
rnment ; a model creamery, erected by the Agricultural 
Organisation Society ; a model dairy, cow-house, tobacco 
factory, and fruit-drying station, all arranged by the 
Department of Agriculture ; and numerous kiosks, pavilions, 
sod refreshment rooms. : 

‘An elaborate switchback railway has been constructed on 
the outskirts of the grounds, and on the bank of the river 
there is a gigantic water chute, with an exhilarating descent 
into ‘‘the pleasant waters of the river Lee.’ Cork is 
evidently preparing itself to be en féte during the coming 
summer; all the shops and houses have been newly decorated, 
a new hotel has been built, and there is a general air of stir 
and bustle unusual in this somewhat sleepy southern city. 
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CONCRETE SLEEPERS IN AMERICA. 


In spite of the rapid destruction of the timber resources of 
the United States, little or nothing of a practical nature is 
being done towards finding a suitable substitute for wood for 
railway sleepers. A few steel sleepers are in experimental use 
on twoor three railways, but only as a matter of favour to the 
inventors. One of the latest designs for such a substitute is 
based on the present extensive use of concrete and steel in 
combination for various structural purposes. This sleeper, 
Fig. 1, consists of two concrete blocks, 36in. by Yin. by 7in., 
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Fig. 1—-CONCRETE SLEEPER 


2ft. apart, and connected by two 3in. channel bars 8ft. long 
and 2in. apart, embedded in the concrete. Upon each block 
is an oak cushion 18in. by Yin. by 3in., butted against a lug 
formed on the block and held by two tap bolts which screw 
into threaded sockets embedded in the concrete. Tlie flange 
rails are laid on the oak cushions, and secured by dog spikes, 
the lower ends of which enter hollow plugs or trenails em- 
bedded in the concrete. These sleepers weigh about 450 lb. 
each, and cost about 6s. 3d. at present prices. The sleepers 
would be laid in the ballast, as P amas in Fig. 2, and it is the 


DOCKYARD NOTES. 


AN official American statement puts emphasis on the fact 
that only about a third of the ships on their Navy List can 
really be termed fighting ships. The rest are for police 
duties and so forth. This complaint, of course, is sufficiently 
obvious; the humour of the thing comes in when, after 
detailing two 16,000-ton battleships and some 14,500-ton 
armoured cruisers, the projected list ends up with two 1000- 
ton gunboats! ‘‘Gunboats 1000 tons’’ sounds much like 
‘*twin-screw sloops ’’ writ large. 








Rumour has it that one of the naval annuals intends 
making a bid for popularity this year with a brand-new 
classification of ships. At present every statistician invents 
his own, and calls the Admiral class first-class battleships, or 
gunboats, according to whether he is for or against the 
Government of the Fleet. All this, we hear, is to be 
changed, the new classification being the net product of some 
fifty naval officers in the different navies. Whether the 
‘* statistical fiend ’’ will accept it all is another matter. The 
system is said to be based on a series of rates, and, we gather, 
has THE ENGINEER as its literary godfather. We devoted a 
page to the world’s warships set out in rates some two years 
ago, and, in introducing the classification, claimed then that it 
was only a matter of time for the present system of differen- 
tiating battleships and cruisers to die of its own absurdity. 
‘*An armoured cruiser cannot fight a battleship’? is a 
magnificent and sublime dictum, but if we substitute names 
and make it, say, ‘‘ a Drake cannot fight an Edinburgh,’’ the 
ridiculous is reached tolerably quickly. 





Tue two new French armoured cruisers are to be called 
Ernest Renan and Michelet. They are of the Gambetta class. 
The improved Gambettas, the Lamartine class of 234 knots, 
seem to be dropped for the present. 





Tue Russell has passed triumphantly through her trials. 
No attempt was made to do more than realise the contract 
speed. With a slight excess over the 18,000 contract indi- 
cated horse-power, she made 19°3 knots for eight hours. It 
is reported at Chatham that she could have done 20 knots 
in that trial had it been called for. 





Tue Bulwark is commissioned this week for the Mediter- 
ranean, whither the London is also stated to be going. This 
ship will replace the Royal Sovereign, which will come home 
and replace the Anson in the Reserve Fleet. The Anson will 
go, let us hope, to the scrap heap. 








| AN announcement is made that the Teméraire, before 
| finally quitting the service, will be rendered harmless. 
| There is nothing like precaution, but—well, the idea of any 
| possible pirate buying the old ‘‘Temy,’’ and setting up 
| business in her, takes an effort to realise. 





| A DISPUTE is now going on as to who invented wireless 
| telegraphy. The real inventor—though none of the disputants 
| seem to know it or mention it—of wireless telegraphy for 
practical use was an officer in H.M. torpedo school ship 
Vernon. This was many years before Marconi. The 
Admiralty of the day refused to sanction any expenditure on 
the research, which was then carried on at the private 
expense of a few officers who were interested. A practical 
proficiency was obtained ; also an Admiralty verdict that the 
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Fig. 2—METHOD OF LAYING CONCRETE SLEEPERS 


inventor's idea that when once well settled and packed they 
will remain permanently in position, the cushions being 
renewed as required. These sleepers are the invention of 
Mr. G. F. Kimball, Engineer-in-Chief of the Pere Marquette 
Railway, U.S.A. 








THE TUNNEL OF ALBULA. 





Ow the new railway, now in course of construction between 
Thusis and St. Moritz, a distance of forty miles in the canton 


of the Grisons in Switzerland, a tunnel is being pierced which | 


deserves a brief notice. It cannot compete in actual length 
with its great Alpine predecessors, as it is barely four miles 
long. It is situated at the culminating point of the new line, 
at an altitude of 6000ft., which surpasses by 2000ft. that 
attained by the Arlberg Tunnel, the highest of the mountain 
chain series. The line consists of a single track on the metre 
gauge, and the rails weigh 50 lb. to the yard run. The 
sleepers in the open will be of mild steel, weighing 80 Ib. each; 
but, in the tunnels, from the experience gained from the 
Gothard and Arlberg similar undertakings, sleepers of oak 
will be used. 

The tunnel itself is between the two stations of Preda and 
Spinas. It has a height of 16ft. 6in., and a width of 14ft. 
10in., and for the greater part of its length is pierced through 
exceedingly hard compact granite. Operations were com- 
menced at both the north and south end in the autumn of 
1898. Shortly afterwards a large quantity of water 
undated the works to so great an extent that it became 
necessary to employ heavy massive timbering, shoring, and 
Staging upon a scale never anticipated. In fact, the difficulties 

“ame so numerous and onerous that the parties in charge 
retired from the work, and the company took it up. Brandt’s 
rock-boring machines were adopted, and gelatine was the 
irPlosive used. It is expected that the excavation of the 
: cading will be finished during the present year, but the actual 
ength of tunnel completed does not exceed a half of the 
total to be accomplished. There are a thousand men engaged 
on the work, the cost of which is estimated at about £250,000. 


thing was no good. It was then dropped, the experimenters 
having, we believe, exhausted their available resources. 
Some years later, Marconi, working independently, went over 
the same ground, produced and patented his system. The 
Admiralty then bethought them of the Jackson system, which 
was tried in the 1900 manceuvres. A certain 20 miles and an 
uncertain 40 miles was reached, butthe system failed because 
progress was possible only by infringing Marconi patents. 
The incident in no way detracts from Marconi’s glory, as it 
is highly improbable that he had even heard of the Jackson 
system till his own was perfected. 





Many good people are very disquieted just now about the 
pressing question as to whether Morgan or Britannia shall 
rule the waves. There is an idea that we are losing cruisers 
thereby. Thisis absurd. The great liners may be exceedingly 
| useful in war as transports and colliers, and possibly as 
| scouts, but as ‘‘ cruisers ’’ they can never do much service. 
A single destroyer could tackle one with the gun alone. 








INSTITUTION OF ELECTRICAL ENGINEERS. 





THE report of the Committee on Electrical a adopted 
at the Council meeting on Thursday, April 10th, 1902, has just been 
made public. At the meeting of Council on March 14th, 1901, the 
following were appointed members of the Committee on Electrical 
Legislation to determine whether they could recommend the Council 
to take any action, and if so what action, that would assist the 
industry in connection with the matters dealt with in a paper, “The 
Electrical Power Bills of 1900; Before and After,” by W. L. 
Magden, member, read in 1900. Professor W. E. Ayrton, F.R.S.; 
~~ P. Cardew, R.E.; Lieut.-Col. R. E. Crompton, C.B.; Mr. S. 
Z. de Ferranti, Mr. Robert Hammond, Mr. H. Hirst, Mr. J. E. 
Kingsbury, Mr. W. L. Madgen, Mr. W. M. Mordey, Professor J. 
Perry, F.R.S., President ; Mr. R. P. Sellon, Mr. A. Siemens, Mr. 
C. P. Sparks, Mr. J. Swinburne, Mr. A. A. Campbell Swintcn, 
Professor Silvanus P. Thompson, F.R.S. 

On May 30th, 1901, Mr. W. Langdon succeeded Professor Perry 
as President, and became ex-officio a member and chairman of but 
did not displace Professor Perry on the committee. 








In the course of its inquiry the Committee has met on eleven 
occasions. A number of gentlemen, representing various shades 
of opinion upon the subject under consideration, were invited to 
express their views. e evidence of those who responded 
accompanies this report. 

It will be seen from the evidence that, while taking divers views 
of subsidiary questions, the witnesses were practically unanimous 
in their conviction that electrical enterprise has not attained that 
stage of industrial development in this country which might fairly 
have been expected having regard to the many favourable natural 
conditions, and having regard also to the achievements of British 
capital, labour, and inventive got e. so many other branches of 
the mechanical arts. In considering the comparative development 
which might have been reached in this country, the Committee has 
had in view, not only the extent of the plant employed, but also 
the source of its design and manufacture. ~ As leading indicative 
cases, the Committee may draw attention to the foreign equipment 
of the Central London Railway, the undisputed competition of 
American and continental firms for the electrification of the 


Metropolitan District Railway, and the large orders executed 
ab for the Dublin, Glasgow, Manchester, and numerous other 
Corporations. The Committee finds that the essential difference 


between the electrical industry as it exists in the United Kingdom 
and as it exists abroad is largely due to the exceptional legislative 
enactments, official regulations, and powers of local authorities 
existing in this country. Thus British electrical engineers, 
capitalists, and others concerned have been hampered by enact- 
ments and rules which other Governments have regarded as either 
unnecessary or opposed to public interests. 

Under these conditions it has been possible for numerous local 
authorities to prevent any electrical supply whatever being provided 
within the area of their jurisdiction, oF comprehensive traction 
schemes have been blocked, or only carried out at great unneces- 
sary expense owing to the opposition of one or two of the local 
authorities concerned. 

A Joint Select Committee of the two Houses of Parliament 
appointed so long ago as in 1898 reported that the law should be 
amended in so far as it gives local authorities the power of veto, 
but no steps have been taken to give effect to this recommendation. 
The committee considers that the acts restricting the @lectrical 
industry should be revised in order that there may be that 
development which is y to the rcial progress of the 
nation. 

Besides the legislative enactments governing +he projection, 
duration, expropriation, &c., of electrical underts:ings, the Com- 
mittee considers that the Government Departments should be put 
into such a position financially as would enable them to keep more 
in touch with the progress of science, so as to prevent them from 
continuing to enforce regulations which unduly impede engineering 
development. 

The following resolutions embody the views and recommenda- 
tions of the Committee in respect to the matters covered by the 
reference of the Council :— 





Resolutions passed by the Committee at its. meeting on Tuesday, March 
25th, 1902 

(1) That, notwithstanding that our countrymen have been among 
the first in inventive genius in electrical science, its development 
in the United Kingdom is in a backward condition, as compared 
with other countries, in respect of practical application to the 
industrial and socia] requirements of the nation. 

(2) That the cause of such backwardness is largely due to the 
conditions under which the electrical industry has been carried on 
in this country, and especially to the restrictive character of the 
legislation governing the initiation and development of electric 
power and traction undertakings, and the powers of obstruction 
granted to local authorities. 

(3) That local boundaries have usually no reference whatever to 
the needs of the community in ard to electric supply and 
traction ; that the selection of suitable areas should be dealt with 
on the basis of economic principles and industrial demands; and 
that this has been found to apply also to gas, water, and sanitary 
engineering. 

(4) That the development of electric power and traction under- 
takings offers the most favourable means of relieving congested 
centres, and of thus contributing towards the settlement of the 
housing question. 

(5) That it is os in the national interests that the Electric 
Lighting Acts, 1882-8, the Tramways Act. 1870, and the Standing 
Orders relating to special Acts for Tramways should be amended 
in so far as pi enable local authorities to veto or delay the 
carrying out of electric supply and traction projects of which the 
utility can be shown; and that effect should be given to the 
recommendations of the Joint Select Committee of Parliament, 
1898, on ‘‘ Electrical Energy—Generating Stations and Supply.” 

(6) That excessive time is occupied and expense incurred in 
obtaining authority to carry out electrical undertakings, and that 
important and growing industries are thereby checked. 

(7) That while this Committee fully recognises the ability of the 
technical officials of the Government departments concerned, it is 
of opinion that the staffs of those departments, as at present 
existing, are wholly inadequate, having to the great 
industrial interests involved, that it is essential that these 
departments should be put into a position enabling them to keep 
in touch with all the developments in engineering matters, both in 
this country and abroad, and that a sufficient sum should be pro- 
vided annually by Government to enable them to employ and pay 
a proper staff for such purposes. 

(8) That the adjustment of departmental regulations to engineer- 
ing development should not be delayed until the industrial interests 
concerned are seriously hampered, and that, with a view to pre- 
venting any such delay, the Institution of Electrical Engineers 
should be willing to take part in revising such regulations from 
time to time. 

(9) That this Committee recommends that the Institution should 
memorialise the Prime Minister to receive a deputation for the pur- 
pose of urging the removal of the present disabilities and restric- 
tions which prevent electrical engineering from making the 
progress that the national interests demand, and attaining at 
least the same level as in Ameriea, Germany, and other industrial 
countries. 








TRADE ProsrEcts.—Notable remarks as to trade prospects were 
made at the annual dinner of the Staffordshire Iron and Steel 
Institute, Mr. Walter Somers, President, inthechair. ‘‘The Iron, 
Steel, and Coal Trades of Staffordshire” was proposed by Professor 
Turner, who remarked that their district had been threatened on 
several occasions—three within his recollection—with practically 
extinction, from a manufacturing point of view, but they were glad 
to find that it was still thriving and doing good work. In respond- 
ing, the Mayor of Dudley, Mr. J. Hughes, gave an interesting 
account of the changes that had taken place in the coal trade 
during the last fifty years. Mr. James Roberts also responded to 
the toast. This year’s American steel output was estimated at about 
18,000,000 tons, and next year, he ventured to say, it would be 
considerably larger. In England we used about £10 worth of iron 
and steel per head, and there was approximately a population of 
36,000,000. In America they used a little more than £10 worth 

r head, but they had there a population of about 94,000,000. 

he wants of America would grow in proportion to the population. 
In this country there were several steel works that were rolling 
girders and doing good work, but when he told them that last 
week he saw a singie mill on the Continent that was turning out 
50 tons of 14in. girders per hour, they would see that English mills 
were very much behind the times. This mill would turn out 
girders with flanges 12in. deep, and at those works they had under- 
taken, for the purpose of seeing what they could do, to turn out 
1000 tons of beams in twenty-four hours, 
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TRAM RAIL DRILLING MACHINES. 





SoME special machines for drilling holes in any existing 
pattern of tram rail have recently been constructed by Buck- 
ton and Co., Limited, for the North-Eastern Steel Company, 
Limited. They are believed to be more comprehensive in 
their capacity for dealing with the largest groups of holes to 
be found in tram rails than any previous machines made 
for the purpose, and have been designed to secure great 
accuracy. 

One of these machines is illustrated above. 
the fish-plate bolt holes in the ends of tram rails. It has 
four spindles, and drills four-holes simultaneously. Each 
pair of spindles is carried on an independent saddle, and the 
two saddles are fed together by a strong right and left-hand 


It drills 





screw passing through the centre of the bed. The pressure of 
the drills, therefore, in going through the work is balanced, ' 


is adjusted up by an internal screw and plunger a shown in 
the figure. 

The cut on page 427 shows a companion machine. It is 
used for drilling the holes in the flat bottoms of tram rails. 
These holes may be two, four, six, or eight in number, and 
the machine will drill up to eight holes simultaneously and 
oval them as well when required. The rail is held in a vice 
bottom upwards upon a table, with very deep guides, which 
feeds it up against the drills. When the table has fed up to 
complete the holes a self-acting knocker drops the feed worm 
out of gear, and the attendant by means of a handle con- 
trolling a cross and open belt can quickly lower the table by 
power. When a fresh rail has been gripped in the vice, with 
the same handle the attendant raises it quickly by power 
until it touches the point of the drills ; he then lifts the feed 
worm back into gear, where it remains until the drills are 
again through the rail flange. It is impossible in the case of 


flange drilling to arrange the drills at opposite sides of the 














worm, yet miss each other on approaching, and it has been 
found by Messrs. Buckton, from long experience, that a half 
wheel, 5}in. diameter, will wear very much longer than a 
fully symmetrical wheel which is only 34in. diameter. The 
driving worms run in an oil bath, and the spindles have 
automatic lubrication. Inthe case of both of these machines 
the pipes for water service are fitted with an adjustable 
nozzle directed to each drill, so that very rapid drilling can be 
effected without heating the drills. The drilling of rails is 
heavy, and when four spindles have to be driven from the same 
driving screw, the end thrust is considerable. To meet this it 
will be seen at the left-hand side at the top of the cut on page 427, 
that there is a special thrust bearing. This bearing circulates 
a bath of oil by constantly taking it in at the centre and dis- 
charging it at the circumference of the foot step. The other 
driving worm has a similar arrangement at the other end. 
All the dril!s run in the same direction, or, in other words, 
they are all right-hand “drills. This necessitates the driving 





and there is very little collar friction upon the feed screw. | 
When the drills are through the work the rail can be | 
advanced longitudinally against the sides of the drills to | 
make the holes oval, as shown in the rail at the foot of the | 
figure. Each spindle headstock has both an independent 
horizontal and vertical adjustment which enables the holes 
to be drilled either in a straight line or zigzag at any desired 
pitch apart. between 3}in. and Tin. 

Fig. 2 shows the arrangement of zigzag holes. It is un- 
necessary to say that where there are only three holes required 
the same arrangement would apply with the omission of one 
hole, and where two holes only are required, two spindles 
~~ be inoperative, and the two holes to be drilled could 
be brought quite close together either in a horizontal line or 
vertical or oblique, because the spindles drilling them would 
be on the two opposite sides of the rail. When the drills are 
through the work a self-acting mechanism throws the feed 
worm out of gear. One of these machines is placed at either 
side of the rail bank in echelon. One machine drills all the 
rails at one end and the other machine drills them all at the 
opposite end. 

The construction of the drill spindles is shown in Fig. 1, 
where it will be seen that the drills themselves are formed 
from rectangular steel of the size of the holes to be drilled. 
This flat steel drilling bar is sharpened by grinding both at 
the end and on two sides or edges. It is short held by a 
screwed split taper die; thus it is firmly held against the 
side cutting when ovalling the holes. A flat parallel steel 
bar can be used until it is only 4in. long, but when first put 
into the machine it is 12in. long, and as it wears shorter it 





Fig. i—DETAILS OF DRILL SPINDLE 


work, because the rows of holes in the flange are closer | 


together than the width of the rail head. The drills, there- 
fore, have all to operate from the same side, and must be 
constructed so that they will approach each other to within 
34in. As the work of rail drilling is exceedingly heavy, great 
attention has been paid to making the spindles as strong as 
possible to come within the space of in. 

Referring again to Fig. 1, it will be seen how this has been 
accomplished. The spindles are made of steel, and have a 


























Fig. 2 


series of solid collars upon them so as to distribute the thrust 
on the drills over a very large amount of lubricated surface, 
and looking at the gearing shown on the figure, it may be 
noted that although the drills are only 3}in. pitch apart, yet 
the wheels which drive the spindles are more than 54in. dia- 
meter. This is accomplished: by making each wheel . only 
half of a symmetrical tangent wheel. The supposed cleavage 
line is, of course, in the plane of the wheel. In this way any 
pair of wheels, although both gearing into the same driving 








worms taking their thrust upon opposite ends, and hence the 
thrust bearings are outside in the one case and inside in the 
other. 

The headstocks are made of solid gun-metal, as there is no 
room for liners of that material. The vice that holds the rail 
in this machine is carried by a saddle on the table, and the 
saddle is moved by a worm and worm wheel which is brought 
into action when it is required to make the holes oval. Upon 
the foot of this figure a rail will be seen with eight holes 
drilled and ovalled, 4in. pitch across the rail, and 3in. from 
one another. The machine will drill holes down to 34in. 
pitch, and 4in. pitch across the rail, or up to Tin. pitch from 
one another. This machine, like the other one, is put down 
in pairs, one at either side of the rail bank in echelon, one 
machine dealing with one end of the rail, the other with the 
other end of the rail; the rails therefore are only pushed afew 
feet to one side to enter the machine; the rails never require 
to be turned round end for end, nor yet run through the 
machine. Owing to the firm way in which the drillsare held, 
the holes require no centre pops for the drills to enter, but 
when the rail is firmly gripped in the vice with the rail end 
against the gauging stop, all the holes will be put through the 
flat bottom to an unvarying gauge. The machine is easily 
able to drill and oval these eight holes in one minute, as the 
other machine is equally able to drill and oval its four holes 
in one minute. 24 

The same remarks as to holding the drills and adjusting 
them for wear and for the purpose of bringing all their points 
to one level, apply which have already been described by ref*r- 
ence to Fig. 1. 
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THE GREAT LUXEMBOURG ARCH. 





Tuts great arch, now in course of construction, has a span 
of 277ft. It exceeds that of the Cabin John Aqueduct, 
Washington, D.C., by nearly 60ft., and will probably con- 
tinue to hold the record for arches of masonry for some time 
to come.* It possesses three especial features:—Its great 
span; the peculiarity of the design, insomuch as it consists 
of a pair of parallel arches, each 16}ft. in width, and separated 
by a space of 20ft., covered in by a flooring of armoured con- 
crete; thirdly, the continuation of the arch below the ground 
line, and the consequent absence of vertical abutments. This 
method of building arches is unknown in England, but quite 
common in Germany. Arches in that country often do not 
spring from vertical abutments carried up to certain heights, 
but the curves of the intrados and extrados, or curves con- 
centric with them, are continued until they encounter either 
a naturally or artificially solid foundation. Arches of this 
description may be said to have two spans, the real one 
extending from the points of absolute springing beneath the 
ground, and the apparent one, representing the maximum 
distance in the clear between the visible springings. 

It is open to question, if there should be a solid massive 
berm of undisturbed rock or hard ground in front of the 
invisible terminations of the arch, whether the distance 
between them should be regarded as the truespan. The span 
of any bridge is the maximum opening available for passage 
of some description of traffic, or for water alone. Calculating 
from this datum, the span of the Luxembourg arch becomes 
reduced to about 260ft. This reduction will not, however, 
jeopardise its present record. One example will be sufficient 
to show that this statement is not without some significance. 
In the German arch over the river Enz the span at the 
foundation level, which is 10ft. below the visible springings, 
is 147ft. That of the actual opening is only 90ft. Since the 
arch exerts a thrust wherever it terminates upon its abut- 
ments, whether vertical or inclined, it may be conceded that 
in the German arches there are two spans. One may be 
termed the constructive span, extending from the invisible, 
and the other, the actual span, extending from the visible 
points of springing. An elevation of the new bridge is given by 
Fig. 1, page 431. It has a total length of 700ft., and consists of 
a main central arch, 277ft. span, measured from the extreme 
springing points A and B of the foundations below ground. 
The rise from the same datum is 102ft. There are a couple 
of side arches, 71ft. 3in. in span, with a rise of 35ft. Tin. 
each, and the spandril arches are semicircular, with spans of 
18ft. 

The whole bridge is built of stone procured from the 
neighbouring quarries, with the exception of the central 
space between the twin main arches, covered over with 
concrete slabs. Each of the great arches is constructed of 
ashlar masonry set in cement mortar. At the crown the 
thickness is 4ft. 9in., which is increased at the springing 
points D D in Fig. 1 to7ft. Between these points the clear 
opening is 238ft., and the rise 53ft. 6in. Below this level 
coursed masonry is used, both for the arches and the lower 
part of the pilasters, with the same description of mortar. 
Lime mortar is employed for the stonework of that part of 
the foundations situated underground. The width of each 
main arch varies. At the crown it is 18ft. 3in., at the points 
D D it is 20ft. 3in., and at the bottom of the foundations it 
is increased to 30ft. Gin. The radius of the maximum curve 
at the crown is 175ft., and of the lower portions of the arch, 
DAIDB,100ft. As will be seen from the cross section, 
Fig. 4, the space between the main arches at the key level 
is 20ft. and 7ft. Gin. at the foundations. The advantages 
claimed for this novel type of arch building are that, in the 
first place, it reduces the cost of the centering to about a third 
of what it would amount to were the structure erected all in 
one piece. This may follow from the fact that so soon as the 
first arch is completed the centering can be taken down and 
utilised for the other. Itisalso stated that in this particular 
instance a saving of one-third was effected in the cubic 
contents of the arches. ~— 

The timber centering for the main arch is shown in Fig. 1, 
and also in dotted lines in Fig. 2. It rests upon two 
side walls spaced 198ft. apart. It has a depth at the crown 
of 26ft. and at the springings of 40ft. The whole is braced 
together by centering, consisting of six trussed ribs and tiers 
of iron ties, connecting the opposite lower panel length of each 
truss. The temporary bridge, of which the half elevation is 
given in Fig. 2, is also of timber. It is an ordinary truss, 
10ft. deep, supported upon trestle piérs, spaced 100ft. from 
centre to centre, and varying in height from 110ft. to 135ft. 
It carries upon the lower boom a single Decauville track 
for the passage of the .trucks conveying materials; and 
upon the upper a pair of rails for the travelling cranes to run 
on, and lower their contents wherever they may be required. 
A plan of one of the abutments of a side arch, together with 
half the arch, is shown in Fig. 3, from which it appears that 
the side arches are, similarly to the main one, built also upon 
the twin principle. At their junction with the splayed wing- 
walls, they are united by a cross wall curved on the face. 
The section in Fig. 4, taken at right angles to the axis of the 
great arch, shows fully the principle of construction, and 
requires no explanation. A batter of jin. to the foot is given 
to the arches. The roadway is 31ft. 6in. wide between kerbs, 
and each footpath 10ft. 6in. In Fig. 5, a cross section is 
shown along the vertical axis of one of the pilasters, situated 
between the principal and the side arches, and a half longi- 
tudinal section in Fig. 6. It will be seen in the latter that 
the junction of the foundations of the main arch, and of 
those of the side arch, form one solid block of stonework. 

As the structure inaugurates a new departure in the build- 
ing of arches of masonry, a few remarks in connection with 
the description of it will not be out of place. Except for the 
application of the principle of the twin masonry arched ribs 
as they really are to this type of bridge, there is nothing 
novel init. This mode of construction has been long in use 
for iron railway deck bridges, in which the space between the 
arched ribs is covered in with iron plates, jack arches, or 
other description of flooring. That there is a saving in the 
absolute cubic contents by the adoption of the rib system 
may be admitted, but the cost of the armoured concrete 
flooring must be set against it. It is possible that too much 
stress is laid upon the supposed advantage of utilising the same 
centering and temporary staging and falseworks for first one 
arch and then the other. The operations for pulling down 
and removing the whole of the temporary work-was com- 
menced when the first arch was completed, by detaching the 
whole of the timber truss bridge from the trestles, and lifting 
it in sections on the arch. The centering and the trestles 
were subsequently dismounted and re-erected in their new 





* “ Revival of the Stone Arch,” Tue Exoinger, 21st June, 1901. 





positions. A work of this kind requires very careful handling. 
Those who have superintended similar undertakings are well 
aware with what recklessness the workmen treat the materials 
under removal, and timber, of all others, suffers the most 
damage when subjected to much rough usage. Looking 
solely at the design, and comparing the elevation in Fig. 1 
with the longitudinal section in Fig. 6, it would appear, at 
least to the outsider, that the real skewback or impost is at 
the points DD. Is there any particular advantage gained 
in carrying down a continuation of the arch to the points 
A and B, instead of building vertical abutments? The small 
walls connecting the principal arch with the abutment of the 
side arches above the ground level do not ‘add to its 
appearance. 

The first of the great arches was keyed in at midsummer 
last year, and the centre struck in the following October, 
accompanied by a settlement of barely a quarter of an inch. 
It has been stated that the building of the arch proper was in 
three rings. Each of these was divided into several sections, 
between which a space was kept open by means of wedges. 
When the ring was completed these openings were filled in. 
This plan prevented the formation of fissures, and also per- 
mitted the construction of the arch to proceed at as many 

ints as were considered advisable. There were fifty-nine of 
these small keying operations in the three rings, and each 
ring was completed in from eight to ten days. The stone 
was obtained from the quarries of Luxembourg, and had a 
crushing strength of nine tons to the square inch. 

The reason for adopting an arch of masonry instead of one 
of steel for the Luxembourg bridge is stated to be due to the 
desire to make the structure harmonise with its local sur- 
roundings. The propriety of this sentiment is, no doubt, 
commendable, and in order to justify it a brief description of 
the locality is necessary. The city of Luxembourg is situated 
upon a rocky plain, environed on three sides by deep valleys, 
through which flow the river Alzette and its tributary, the 
little rivulet of the Petrusse, spanned by the great bridge. 
Upon the sides of these valleys, especially of that nearest the 
city, the ground rises almost precipitously, a natural feature 
which Vauban turned to so great advantage as to render it 
the strongest fortified town known at that time. The city 
being thus both naturally and artificially a monument of 
stone, it will, we think, be admitted that the grand ducal 
authorities showed a due regard for the fitness of things in 
making choice of an arch of masonry. It is admitted that a 
steel structure would have cost less than the £56,000, which 
is the estimated expenditure for the present design. It 
remains to be seen if this remarkable engineering work will 
be taken as a precedent or regarded as a successful towr de 
force to comply with exceptional local conditions. _We are 
indebted for our illustrations and part of our information to 
our contemporary, Le Genie Civil. 








AMALGAMATED SOCIETY OF ENGINEERS. 


Mr. G. N. Barnes, the general secretary, has this week 
issued his annual report to the members of the Amalgamated 
Society of Engineers, and in his introductory address Mr. 
Barnes touches upon one or two matters that have recently 
engaged prominent attention. Fairly steady employment 
and good trade had prevailed during the past year, and 
although towards the close there was a decided falling off, 
the Society had been well able to maintain conditions 
throughout, and even to improve them somewhat. Peaceful 
relationship with the employers and with other societies 
generally remained unbroken, and such difficulties as arose 
were discussed in a commonsense manner, without resort to 
hostilities of a general character. A strike at Leeds, how- 
ever, was entered upon—and was still on hand—on the 
question of the one-break system. It would be remembered, 
he remarks, that during the eight hours’ dispute allusion 
was frequently made to the wasteful and inefficient service in 
the workshops consequer.t upon the early starting time, and 
the workmen’s representatives pointed out that if the work- 
ing day were reduced to eight hours this could be avoided 
and the day broken only by one stoppage for meals. Many 
employers had now been converted to the idea of one stop 
only in the day, but they desired to introduce the one-break 
system without its corollative of a shorter day. This the 
Society was resisting, and would resist. Another matter 
discussed during the year was the terms of settlement, 
which in some respects had been found unsatisfactory. The 
discussions, however, were found to be unfruitful, and the 
conference still left the question as between themselves and 
the Employers’ Federation unsettled. The Society, which 
stood out for the recognition of a standard wage, still held by 
that position, and no paper terms of settlement which with- 
held that recognition could be other than a mere dead letter 
and an encumbrance to all concerned in advising ways and 
means of conducting the trade on fair, and at the same time, 
peaceful lines. 

We had, proceeds Mr. Barnes, during the year some little 
trouble with the American hinists, who attempted to bar our 
members getting employment in the States. Our American com- 
rades have just reached that stage in organisation which is some- 
times marked by crude attempts to inaugurate the millennium of 
brotherly love by unlovely methods of coercion and intolerance. 
We are not unfamiliar with such manifestations on this side of the 
water, and were able, therefore, to appraise the attempts of the 
International Machinists’ Organisation at their true value. The 
organisation in question appears by its title to have set itself to 
‘annex the universal earth,” and as a preliminary had claimed 
exclusive employment for its members in American workshops. 
We were threatened extinction by the withholding of our charter 
from the American Federation of Labour, but after some lengthy 
correspondence between this office and Mr. Samuel Gompers, the 
Federation seems to have thought better of it, and the whole thing 
was shelved. Evidently the American Federation of Labour is 
wiser in its day and generation than our own Trade Union Congress 
Committee. 

Reviewing the results of the Society’s operations during the 
twelve months, the general secretary is able to record sub- 
stantial and very satisfactory progress. The membership 
had risen from 87,672 to 90,943, which was the greatest 
increase for some years. There were 8216 actual admissions, 
but on the other hand there were 1168 deaths and 3777 
exclusions, the deaths being 22 in excess of the previous year, 
and the exclusions 544 less. The net increase of 3271 com- 
pared favourably with the year 1900, when the increase was 
2715, and with 1899, when it was 1393, but it must be con- 
fessed that the increase was still not so much as it might and 
— to be, having regard to the great expansion of the 
industry due to electric traction, ship equipment, and other 
mechanical improvements. 

The income for the year was £346,462, as compared with 
£338,555 in 1900. Contributions, fines, and levies increased 














from £317,727 to £327,347, and interest from £8045 to 
£11,227. Turning to the other side of the account, there 
had been a total expenditure of £260,635, as against £234,194 
an increase of £26,441. For this large increase unemployed 
benefit was mainly responsible, having risen from £43,891 to 
£57,166. Superannuation had increased from £83,806 to 
£90,389; but sick benefit had dropped from £49,133 to 
£47,897. The cost of printing was £6800, as against £3920 in 
1900, the increase being due mainly to the cést of souvenirs 
and the delegate meeting. There was also an increase of 
£2000 in assistance to other trades, the main items being 
£1260 sent to the Penrhyn quarrymen and £900 to the 
Calais lace workers. Deducting the expenditure of £260,635 
from the income of £346,462, there was a saving on the year of 
£85,827, which, added to the balance at the end of 1900 
amounting to £406,529, made a total of £492,356. Having 
regard to the falling trade and the increasing burden of 
superannuation and other demands upon the Society's 
resources, it was a matter for sincere gratification that the 
Society should have done so well. 

Referring to the division of funds, which are now placed 
under distinct heads, one for general purposes, and the other 
for superannuation, the amounts were now £342,248 and 
£150,107 respectively. The rule, as altered at the Manchester 
delegate meeting, required that there should be at least £4 
per member in the general fund, and that contributions 
should be maintained at above the normal rate to ensure this, 
Hence the 1s. 6d. per week contribution at present, which 
was 3d. above the sum stated in the rule book. With regard 
to the superannuation fund, it was satisfactory to note the 
accelerating ratio of increase from year to year, the increase 
from levy and interest in 1901 being over £23,000. 

Mr. Barnes gives an official statement of the important 
changes made in the rules and regulations of the Society at 
the Manchester delegate meeting already referred to, which, 
although previously briefly outlined in our Lancashire Notes 
it will be interesting to quote in full. ; 

The main new additions, he states, are as follows :—Admissions: 
The rules have been altered so that in future machinists may be 
admitted into a special section which has been set up, members of 
which will pay two-thirds of full contributions and receive about 
the same in benefits. The qualifications for membership are prac. 
tically efficiency as workmen and receipt of wages up to at least 
70 per cent. of full rate. Contributions: The contributions, as per 
the rule book, have been increased from 1s. to Is. 3d., with 
powers for proportionate increase when the Council deem it 
necessary, and in a Oee whenever the general fund does not 
exceed £4 per member. Benefits: The benefits remain practi- 
cally unaltered, except that the provision for 4s. reduced sick pay, 
which was inse in the rule at Liverpool delegate meeting in 
1896, has been eliminated, and the second clause of the 
superannuation rule has been made to harmonise with 
the first clause by the deletion of the words, “ entitling a member 
to benefit irrespective of income derived from trade or calling apart 
from engineering.” The benefit will be payable in future only to 
those who are physically unfit, by reason of old age or infirmity, 
from following the trade or occupation, whatever it may be, at 
which they may have been obtaining their living. Parliamentary 
work: The rule was opened up enabling the Bociety to take a 
more active part in political work. Council was authorised to take 
a vote of the members as to co-operating with others in running 
parliamentary candidates, and it was also decided that officials 
might become candidates if the members so desired. Equalisation: 
The old arrang t as to equalisation of moneys was abolished, 
and Council has power now to equalise or distribute the moneys of 
the Society as found necessary or expedient. Piecework: It was 
decided that piecework might be wrought by members, providing 
that the firm introducing it would the time rate, and adopt 
such as a basis. It was also decided that contingent benefit might 
be paid for the purpose of maintaining piecework prices, or resist- 
ing reduction of the same. 

In conclusion, Mr. Barnes expresses the opinion that on the 
whole the past year had not been a bad one for trade unionism. 
It was true they were assailed with bitterness by a section of 
the Press, and public opinion had turned on to them in no 
very favourable mood. Criticism, however, would do them 
no harm, and might even do them a deal of good. 
There was a disposition natural to all men to shirk unpleasant 
issues, and trade unionists formed no exception to the 
common rule. It was as well, therefore, that other points of 
view should be thrust upon them, lest they forget they were, 
after all, citizens of a great free country, and that their 
duties as such did not end, although they might be said to 
begin, with looking after their own particular trade interests. 
Trade unionism would survive all the assaults of its opponents, 
and remain the greatest agency for maintaining the best 
possible conditions of labour ‘‘ until some more general 
principle of co-operation shall be acknowledged in society, 
guaranteeing to every man the full enjoyment of the produce 
of his labour,’’ and the Amalgamated Society of Engineers 
would continue to be not only the custodian of the interests 
of operative engineers, but a formative agency towards that 
good time coming. 











THE INSTITUTION OF J UNIOR ENGINEERS.—On Saturday afternoon, 
April 26th, a large party of the members were enabled, by the 
courtesy of the Board of the Corporation, to visit the Trinity House 
Depét at Blackwall. Under the guidance of Mr. John Williams, 
the superintendent, and other officers, a complete inspection was 
made. The party also went on board the lightship lying alongside 
the wharf, the hot-air engines for air compressing and the other 
appliances being shown in operation. After leaving the wharf the 
wed proceeded to Green’s dry dock, and were shown over the 

rinity House T.S.8. Irene. For all the special arrangements 
which had been made for the reception of the members, their 
thanks were expressed by the chairman, Mr. P. Marshall, before 
they dispersed. The workshops consist of superintendent's and 
clerks’ offices, engine - house, carpenters’ po i patternmakers’, 
smiths’, boilermakers’, coppersmiths’, lamp makers’, fitting and 
erecting shops, chain cable and general proving house, and gas- 
works for making oil gas and compressing it for buoy illumination. 
The plant consists of a 16 nominal horse-power horizontal non- 
condensing steam engine, and tools of the ordinary kind, suitable 
for the special requirements of the service. The works execu 
include repairs to the machinery of the Corporation’s steam 
vessels — eleven in number—the illuminating and fog-signal 
machinery and apparatus of lighthouses, light-vessels, and lighted 
beacons and buoys ; repairs to day beacons and buoys; conversion 
of worn chain cables from light-vessels to buoy service, &c. 
The number of workmen employed is, on an average, about 150. 
A 10-ton steam travelling crane is employed for lifting the buoys, 
sinkers, and other heavy weights. e laos store is surmounted 
by two lighthouse lanterns, which are used for experimental 
purposes in connection with lights and fog signals. Immediately 
above the buoy store is a long, dark chamber, used in testing 
photometrically the powers of different kinds of burners and 
apparatus. A wrought iron crane is attached to one of the 
lanterns for firing explosive —— charges electrically. At 
the next meeting on May 2nd a paper on ‘Some Factors in 
Colonial Railway Construction” is to be read by Mr. Lewis H. 
Rugg, and on Saturday, May 10th, a visit is to be paid to the 
Great Eastern Railway Works at Stratford, 
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RAILWAY MATTERS. 

Tae Egyptian State Railways have just erected at 
Alexandria a lal e coal-handling plant, designed to expedite the 
unloading of coal cargoes. 

It is said that the Northern of France Railway is 
puilding at the present moment an express engine of the Atlantic 
type with a water-tube boiler. 


THE Argentine Republic in 1898 had 9909 miles of rail- 
road, of which 5840 miles was of 5ft. Gin. gauge, 917 of 4ft. 8hin., 
9116 of metre gauge, and the balance of 24in. and 30in. gauge. 


Tur Northampton Town Council have decided to con- 
vert their municipal horse tramways into an overhead electric 
traction system, at an estimated cost of £120,000 for the 7} miles 
of track. 

SincE the introduction of the electric tramway, which 
has replaced the old horse lines, an increase of from 50 to 68 per 
cent, is shown in the receipts of the Belgian Company which works 
the tramways of Trieste. 


Tur average passenger fare on the Liverpool Electric 
ramways for the last year amounted to 1-1lld. The average 
fare per passenger carried during 1897—-the last year of the com- 
pany’s management—amounted to 1-82d, 


Tur president of the South Shore Railway is calling for 
tenders for the extension of the road from Lorel to the Chaudiere, 
where it will connect with the Intercolonial for Levis, and with the 
bridge for Quebec. The extension is some 77 miles, and with eight 
steel bridges will cost £400,000, Twenty-two miles from St. Francis 
to St. Gregoire are practically completed. 


AccorpInG to an American paper the first charter 
ever granted in the States for the building of a railroad bears the 
date 1819. The Pennsylvania Legislature granted the charter in 
question to Henry Drinker for a road from the Delaware Valley 
to the head waters of the Lehigh River—practically the route now 
controlled by the D. L. and W. Railway from the Water Gap to 
Scranton, 

Tue Tauri, Pyhrn, and Caravanche Railway line, which 
has been commenced and is expected to be completed in five years, 
will place Trieste in direct communication with Salzburg, and 
thence with Germany. By that route it is predicted that Ger- 
many will be able to communicate with the Levant and the Suez 
Canal, her ships’ starting place being Trieste. They will thus save 
the long sea voyage +id the Straits of Gibraltar. 


Wirn a view to assisting the development of the 
rapidly-growing butter industry of Siberia, it has been decreed 
that to every train running on the Siberian Railway there shall be 
attached one —_ goods wagon for private freight. These 
wagons are to set apart preferably for separators and other 
utensils connected with the butter industry, so that the butter 
producers of Siberia may be ina position to meet the demands 
that will be made upon them with the advent of spring. 


Ir is stated with some show of authority that the 
Russian Government contemplates a change in the railway rates, 
which will advance fares for ae distances, and some of the freight 
charges. Something, it is said, must be done to increase earnings, 
as expenses have increased materially. As Russian industries are 
just now in a very bad way, some apprehension is felt that an 
advance in railroad charges may prove disastrous to them. The 
present tariff in its chief features has been in force seven years. 


Contracts for the construction of two stretches of light 
railway—tributaries to the main system of the Glasgow and South- 
Western Railway—have just been given out by that company. 
The Maidens and Dunure railway, between Ayr and Girvan, about 
194 miles in length, and intended to provide a readier outlet for 
the catches of the fishermen of the district, will be constructed by 
Morrison and Mason, Limited, Glasgow. The Riccarton loop line, 
near Kilmarnock, 1 mile 8 chains long, will be constructed by 
Boyd and Forrest, Kilmarnock, 


Tue Northern of France Railway makes use of a 
system of audible signals to indicate when the distant signal is at 
caution. Between the rails is placed an insulated brass plank 
about 6ft. 6in. long. This is so arranged that when the distant is 
at caution a wire brush fitted to the engine s in contact with 
the plank, and operates a whistle in the cab. This requires the 
fitting of each distant signal with the necessary batteries and 
their upkeep, as well as the engines themselves ; but they do not 
seem to find this very much, and are quite satisfied with the 
system, 


Tue Southern Pacific Railway Company is making 
preparations for the use of oil as fuel throughout its system. The 
company intends to establish 72 steel tanks of 50,000 barrels average 
capacity along the lines. These tanks will have a capacity of 
3,600,000 barrels, and these, together with the 13 already con- 
structed, will give a total capacity of 4,425,000 barrels. It is stated 
that the company intends to use oil for generating power in all the 
locomotives, Already the company has conve 210 locomotives 
into oil burners, and has on hand material at the Houston shops for 
converting 120 more, 


Tue Great Western Railway Company is making 
various alterations in its service for May. Many of the trains are 
accelerated, and a new one, with sleeping cars, is to start from 
Plymouth at midnight, with connections from Penzance, Falmouth, 
Truro, and Torquay, and is to reach Paddington at 6.40a.m. A 
new fast train is to leave Paddington at 5 p.m. for Reading, West- 
bury, and the Weymouth line. The boat service between New 
Milford and: Waterford is to be accelerated. The usual summer 
service between London and the Thames riverside stations will 
commence on May Ist. 


TuE first serious accident on the Great Eastern Railway 
for many years occurred.on Friday morning last, when the axle of 
one of the coaches of an early morning train suddenly broke at 
Hackney Downs Station. It appears that the train was emerging 
from a tunnel when the fracture took place. The coach left the 
metals, and came into violent contact with one of the steel girders 
of the bridge. In an instant the vehicle was wrecked, and the 
majority of its ngers—nearly ey in number—were more or 
less seriously injured. The fourth coach was by the third dragged 
off the metals, and, swinging round almost to right angles, was 
dashed with great force against the bridge. The fifth coach was 
also considerably damag: but, happily, none of the three over- 
turned. Three persons were killed, | about fifty injured. 


_ THE Select Committee gene by Parliament to 
— into the question of the brake equipment of the Tasmanian 
rolling stock and the conditions of the permanent way has sub- 
mitted its report. The Committee finds that the weight of 
evidence determines that improvement in the stability of the 
— way by taking up the 46 lb. rails and relaying with 

Ib. rails those portions of the main line upon which a high rate 
of speed is attained, is a matter of necessity, which is now engaging 
the attention of the Railway Department. The evidence of the 
chief mechanical engineer is to the effect that the application of 
automatic brake gear to all Government rolling stock, except the 
four-wheeled goods wagons, and to only 50 per cent. of these, 
piping the. remainder, would-be-sufficient-for- economic working of 
the train service, and to provide for the public safety. The Com- 
mittee recommend the equipment of a sufficient proportion of 
all vehicles running in mixed trains, except those in use on the 
Sorell Railway, with the automatic vacuum brake, 





NOTES AND MEMORANDA. 


Since the opening of the Dortmund-Ems Canal, a 
considerable traffic has been developed between it and the Kaiser 
Wilhelm Canal. The {receipts from the canal dues show a rise 
between 1896 and 1901 of 117-5 per cent. In 1901 the total 
receipts, amounting to £187,300, fell short of the expenses by 
£15,756 ; whereas in 1897 the deficit amounted to £19,162. 


Tue Bill concerning the Kaiser Wilhelm Canal Tariff 
was read a first and second time in the Reichstag last Monday, 
and then referred to a committee, says the Berlin correspondent 
of the Standard. It provides for the maintenance of the present 
rates for another five years According to the preamble, the 
number of vessels using the canal has risen, since 1896, by 46-8 
per cent., while the tonnage has risen by 139-8 per cent. 


Tue United States has for the past year overtopped 
this country again in the production of Siemens steel. In 1900 it 
had a production of 3,398,000 tons, or 200,888 tons more than that 
of the United Kingdom, For the year 1901 the United States has 
raised its production of open-hearth steel to 4,656,000 tons. ‘The 
largest portion of this would seem to be in the shape of basic open- 
hearth steel, which last year gave three-fourths of the total. 


THE new first-class battleship Russell returned to 
Chatham Dockyard on Saturday, upon the successful completion 
of her official programme of steam trials, which included a thirty- 
hours’ run at 3600 horse-power, and 13,500 horse-power, and an 
eight hours’ run at 18,000 horse-power. The Russell also carried 
out deep-water anchor trials, circle-turning trials, and starting, 
stopping, and steering engine trials, all of which were satisfactory. 


At a recent meeting of the Physical Society, Dr. R. A. 
Lehfeldt exhibited an electric heater. The apparatus consisted of 
a vacuum jacketed glass tube, containing water which was boiled 
by passing a current through a platinum spiral immersed in the 
liquid. Tap water is preferable to distilled water, because the 
small electrolytic action in the former causes the boiling to proceed 
— Different temperatures can be obtained by using other 
iquids, 


An instrument of the megaphone type, by a Belgian 
inventor, has recently been fitted up experimentally on two of the 
British mail boats using the harbour of Calais, for the more perfect 
recording of the distance and direction of sounds of fog-horns and 
other signals, while the French boats are provided with powerful 
electric projectors, sending forth a long and wide band of light in 
any desired direction, with a system of luminous signals for optic 
telegraphy. 

A new telephone system is shortly tobe putinto opera- 
tion in Chicago. The telephone to be used is automatic, requiring 
no attendant at the central station, making its own connection with 
the required number by the subscriber putting his finger through 
the hole in a dise which contains ten numbers, and consecutively 
pulling the disc with the desired numbers towards the bottom. 
This system is known as the Strowger system, and has been in 
operation in small towns in the Eastern States for two years. 


Ir appears from the 1900 census return that the total 
number of men employed in the iron and steel industry of the 
United States was 226,161, who received £24,542,000 in wages, the 
rolling mills and steel works leading with 183,023 men, who earned 
£20,447,730, while the blast furnaces employed 39,241 men, who 
were paid £3,696,880. In 1900 there were 725 establishments— 
including 57 making tin and terne plates—engaged in the iron and 
steel ee an increase of six plants, or a gain of 0-8 per cent., 
since 3 


Fieures prepared by the New South Wales Department 
of Mines show that the output of coal within that State during 1901 
was 5,968,426 tons. This is by far the largest total on record. 
Since 1893, when the quantity raised was 3,278,328 tons, the 
output has been pretty steadily increasing, being 3,672,076 tons in 
1894, 3,738,589 tons in 1895, 3,909,517 tous in 1896, 4,383,591 tons 
in 1897, 4,706,251 tons in 1898, 4,597,028 tons in 1899, and 
5,507,497 tons in 1900. The output of 1901 is valued at £2,178,929, 
as against £1,668,911 in 1900, 


Tue Watervliet Arsenal, in the United States, reports 
the cost of the ordnance it manufactures, and some of the 
more striking figures are as follows:—12in. breech-loading rifle, 
39,248-15 dols.; another style is 1444 dols. cheaper ; 10in. breech- 
loading rifle, 23,424-48 dols.; 8in. breech-loading rifle, 12,269.22 
dols.; 6in. rapid-fire gun, 7527-06 dols.; 3in. breech-loading rifle, 
field-piece, 2677-20 dols., though there is another style that costs 
a good deal more. The 12in. breech-loading mortars cost only 
10,352-57 dols., and the 10in. mortars cost 6866-57 dols. 


At the present time there are about 560 blast furnaces 
in the United Kingdom, and out of these just about three-fifths 
are in operation. The number built has been reduced of late by 
the elimination from the return of a number of furnaces obsolete 
and decayed, and the total represents the number that could 
under possible circumstances as to price, X&c., be put into blast. 
But there is a large proportion of the plant that is idle laid off 
for relining or rebuilding. In Cleveland and Durham, for 
instance, there are thirty-three idle furnaees—nine of which are 
being rebuilt. 


H.M. sattiesuip Russell, built and engined by Palmers’ 
Shipbuilding and Iron Company, Limited, Jarrow, recently went 
through her official trials in a very successful manner, the trials 
following one another without hitch. On Friday, April 25th, the 
eight hours official s trial at full power was successfully under- 

one. On April 18th, under 3768 indicated horse-power, the 

ussell made 12-1 knots per hour on a coal consumption of 2-4 lb. 
In her thirty hours continuous steaming trial she developed a 
speed of 17-95 knots per hour, at 13,696 indicated horse-power, 
and a coal consumption of 2-14 Ib.; while in her official full power 
trial she attained 19-4 knots per hour, her engines working up to 
18,229 indicated horse-power, with a coal consumption of 2-09 Ib. 


THE annual meeting of the Institution of Gas Engineers 
was held at Westminster on Wednesday. In the course of his 
address, Mr. T. Holgate, the President, speaking of gas and 
electricity, said that while gas could furnish all the essentials 
economically, electricity could only offer the advantages of 
portability and beauty of application, but purchased of necessity 
at a cost that was extravagant. In regard to power he said that 
power from electrical motors was four times the cost of power from 
agasengine. He favoured the supply of a gas of 10 candle-power. 
With respect to incandescent lighting, the stated that, using a 
home-made burner, he had obtained a light of 86 candle-power per 
cubic foot of gas cc d, as against the 20 to 30 candles that 
had hitherto been the best practice. 


A SENSITIVE dead-beat high-pressure gauge recently 
invented has been applied to the investigation of the variations of 
pressure that occur Seles and after explosions of gaseous mix- 
tures. The pressure curves for the explosion of two mixtures of 
air and coal gas indicate that (1) the time required for the maximum 

ressure to be reached, viz., 0-058 sec., when the initial pressure 
is about 76 atmospheres, is much about what it is for the same 
mixture under 1 atmosphere ; (2) the ratio of the maximum to the 
initial pressure increases with the latter, being about 8-5 for 
76 atmospheres initially, and about 7 for 1 atmosphere ; (3) the 
rate of cooling of the exploded mixture greatly decreases with 
increase of the pressure. ith these two mixtures the rate of rise 
of pressure is small for about 0-05 sec., and then becomes about 
nine times as great, such alteration of curvature not occurring 
with less explosive mixtures, 








MISCELLANEA, 


Two hundred telephone lines and two large standards 
were destroyed by the fire in Barbican, City. 


Durine the past few weeks there has been a rise of 
35 to 40 per cent. on the prices of plumbago in Ceylon. 


An explosion of mysterious origin occurred on board 
the Holland submarine boat Fulton on Monday, several of the 
officers and crew being injured. 


AN appeal is being made to save from the axe of the 
lumberman the few remaining groves of Californian big trees, 
Several of these are said to be over 5000 years old and 300ft. high, 


Amone the latest converts to automobilism. is the 
Marquis of Salisbury, whose choice has fallen on one of the newly- 
imported larger type of touring steam cars of American con- 
struction. 


In the course of making conduits for the How and 
Charing Cross electric power scheme several iron hoops have been 
discovered with the rust of centuries upon them. It is supposed 
that they were used for binding the wooden water pipes laid from 
the New River in 1620, 


THE contractors have commenced the work of laying 
the lines for the new electric trams at Lancaster, the first length 
being from Dalton-square to Scotforth and Williamson Park. This 
will cost £25,000, and it is expected that it will be completed in 
time for the Morecambe season. 


A SIXTEEN horse-power motor lorry is being built by 
D. Napier and Son, to carry five tons of flour. It is being fitted 
with a 16 horse-power petrol engine, geared appropriately, to do 
eight miles an hour on the level. This petrol-driven-lorry wil] have 
four speeds and a clutch of exactly the same kind as is fitted on the 
ordinary passenger carriage. 


THE project of the Bridges and Highways Board— 
‘* Ponts et Chaussées ”—to construct a bridge and road across the 
West Tidal Basin, to connect the town of Calais more directly with 
the sands, Casino, and bathing establishment, is about to be 
realised. The contracts for the work are now signed, and a com- 
mencement is shortly to be made. 


On Tuesday a heavy traction engine, drawing a stationary 
boiler, while passing over a railway bridge in the vicinity of Hare- 
castle, on the North Stafford Railway, a few miles from Crewe, 
was precipitated, together with the boiler, on to a railway, owing 
to the cross girder of the bridge breaking under the weight. The 
driver escaped injury. The railway lines were blocked for some 
time by the obstruction. 


THe superintendent of Pinkston power station cf 
the Glasgow Electric Tramways system, Mr. J. W. Donnet, having 
been appointed. resident engineer to the Trafford Power and Light 
Supply Syndicate, Trafford Park, Manchester, Mr. James L., 
Gra! has been appointed to the vacant position. Mr. Graham 
is a native of Dundee, and has held appointments in that city, as 
well as in Glasgow and London. 


TuE directors of the Barrow Hematite Steel Company, 
Limited, in convening a meeting of shareholders to approve of a 
Bill for reducing the value of the company’s shares to the extent 
of £611,310, state that they propose to apply £152,827 of the 
£300,021 standing to credit of profit and loss account in reduction 
of the asset value of the company, then to pay £119,286 arrears of 
preference interest, and out of balance pay 4 per cent. dividend to 
ordinary shareholders, 


Some time ago the master shipbuilders on the North- 
east Coast gave notice to the members of the Boilermakers and 
Shipbuilders’ Society of a reduction of 5 per cent. in wages. A 
ballot of the men showed that they were strongly opposed to the 
proposed reduction, as they contended that trade was still good. 
At a conference of employers and delegates of the men, held on 
Tuesday, at Newcastle, the employers agreed to withdraw their 
demand for the present. 


Very little imported cement is now used in Chicago 
and the surrounding country, although occasionally a contract calls 
for British Portland cement, when it has to be ordered specially. 
Import duty 6d. per 100 1b. The supply of cement manufactured 
in the neighbouring States is very large, and is still increasing. 
Much of the cement used in Chicago comes from Michigan and 
Indiana, but there are in this consular district cement works 
in Illinois, Kansas, and Colorado, with two building in Missouri. 


Tue Dutch merchant navy consisted, on December 31st 
last, of 652 vessels, measuring altogether 382,102 registered tons, 

inst 638 vessels and 346,783 tons at the end of the year 1900. 

ere is, therefore, an increase of fourteen ships and 35,319 
register tons. Of the whole number of vessels, 235 are steamers 
measuring in the aggregate 306,694 registered tons ; besides which 
there are seven full-rigged sailing ships (11,926 tons), thirty 
barques (28,281 tons), two brigs (507 tons), and a number of smaller 
sailing craft. 


A DESPATCH dated 21st ult. has been received at the 
Foreign-office from H.M. Legation at Brussels, reporting that in 
May, 1901, Monsieur Dumont, by an experimental boring, found 
coal at a depth of 539m. near Lanaeken, and then passed 
through deposits of gas coal, thus proving the existence of a 
new coalfield in the south of the Belgium province of Limburg, 
and in the district called ‘‘La Campine.” This had long been 
suspected, owing to the proximity of this district to the Dutch 
province of Limburg, where coal has been worked for many years. 


THE annual trade report of the Congo Free State, 
which has just been published, shows that the value of imports 
and exports during the year 1901 amounted to 73,500,000f., being 
an increase of 3,100,000f. as compared with the previous year, 
The exports, consisting mainly of rubber, ivory, coffee, and resin. 
represent about two-thirds of the above-mentioned sum, and the 
imports one-third. Belgium is by far the largest trader with the 
Free State, sending about 17,000,000f. worth of goods. Great 
Britain ranks next on the list, the value of her exports being 
slightly under 3,000, 000f. 


Tue Boulogne harbour extension, authorised by a law 
of June, 1900, has been commenced, and works are actively carried 
on. Much of the inland end of the south-west pier will be removed, 
and a tidal basin formed. Of this, only one side will be completed 
under the present contract. These works will give a quay ex- 
tension of over 400 yards, with a minimum depth from the harbour 
entrance of 13ft. below low-water mark, ree hundred and 
twenty metres of quay will be dredged to 25ft. below low-water 
mark, to afford berths at which Transatlantic steamers may take 
cargo. The cost of these works will be £240,000 


Oxan, the “Charing Cross of the Highlands,” will 
shortly be electrically lighted. Good progress has been made with 
the erection and equipment of the generating station, and gangs 
of workmen are busy with the system of distribution. The power 
will be generated from Babcock and Wilcox boilers, three 
100 horse-power steam dynamos and electric accumulators. Mr. 
H. R. T. Burstall—of Burstall and Monkhouse, London—is the 
consulting engineer. It is hoped to be able to supply the current 
for lighting at 6d. per unit, and for power at 3d. per unit, thus 
affording a large saving to consumers in comparison with gas, which 
at present is charged at 7s. 6d. per 1000ft. in Oban. The rates for 
current to be charged, however, must depend on the consumption, 
and ratepayers are strongly urged to support the scheme by send- 
ing in their applications, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna J. 

CHIN ‘A.—Kg.iy anv Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND Cuevituet, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 

F, A. Brocxnavs, Leipzic ; A. TwEITMEYER, Leipzir. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY anp WausH, LimiredD, Yokohama. 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RussIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane, 

R. A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpErson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anD Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 4%, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNaTIONAL News Co., 83 and 85, 

Duane-street, New York ; SusscripTion News Co., Chicago. 
gTRAITS SETTLEMENTS.—Katy anp Watsu, Liuirep, Singapore. 
ORYLON.—W1sayaRTNA AND Co., Colombo, 
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SUBSCRIPTIONS. 


Enoivger can be had, by order, from any newsagent in town or 
ey, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) . £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 
Crora Reape Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fore’ Subscribers paying in advance at these rates 
will receive Tak Encineer weekly and post free. Subscriptions sent 

Post-office Order must be made eta Tue Enoinesr, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Copiss, Tuick Parser Copies. 


Half-yearly £0 188. Od. | Half-yearly £1 Os. 8d. 
Yearly .. £1 16s, Od.| Yearly .. .. .. £2 Os. 6d. 
difference to cover extra postage.) 

ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines and sixpence ; odd 
lines are c one shilling. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
Py eerpe in _ement. Atoms cee. will be 
inserted practical regularity, regularity canno' guaran- 
teed in any such case. All pom haa Ba Fan heer are taken 
subject to this condition, 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTBRATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 

Letters a, to Advertisements and the Publishing oy the 


Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Bditor of Tax ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 


*.* THE JAPANESE LINE-OF-BATTLE SHIP HaTsUsE.—Our two-page 
supplement of the above may be had, “ on Japanese vellum 
paper, upon a roller, price 18., by post 1s. 1d. 
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TO CORRESPONDENTS. 


4a” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and sta: , in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 

4m” All letters intended or insertionin Tax Enoinger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications, 


4a ~Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. : 


REPLIES. 


B, T. (Wolverhampton).—The question cannot be settled until A and B 
define what they mean by “ cast iron” and “steel.” 

G. H. (Southsea).—You can obtain full iculars by applying to the 
authorities at the Royal Naval School, = — 

T. (Corstorphine, Edinburgh).—There is no such book in existence. You 
will find the information you want about various types of bridges in 
Vol. iv. of the ‘‘ Encyclopedia Britannica,” which is accessible in any 
public library. 

ALPHA.—Perpetual motion never has been and never will be invented. 
Many patents are taken out yearly for so-called perpetual motion, but 
the problem cannot be solved as long as friction exists, as it always 
must, We would strongly advise you to abstain from further expen- 
diture on the machine you describe to us. 

J. F. (Liverpool).—We believe that the makers of steam pleasure 
carriages fully recognise the existence of the difficulty about keeping 
up steam in a high wind. It is due to back draughts. A very ingeni- 
ous induced draught arrangement for overcoming this objection was 
exhibited at the Islington Show last week. 

G. H. R. (Sparkbrook) —The instrument you refer to is the Hatchet 
planimeter. When it was described in THe ENGINEER we do 
not recall; certainly many years ago, You will find a sketch and 
a of its use in Part II. of Mr. Pickworth’s little indicator 
hand-book (Emmott and Co., Limited, London). 

B. anp Co.—We believe you will find the information you require in the 
articles on ‘‘ American Foundry Practice,” which have recently 
appeared in our pages, or in the “* Specifications for Materials for 
motive Engines,” now being published in our pages. We have had no 
personal experience of the transverse test of jin. bars. It is not, to 
our knowledge, used at all in this country. 





ERRATUM. 


Page 413, issue of April 25th, third column, express locomotive, 
Furness Railway, diameter of cylinders, read 18in. for 15in. 


INQUIRIES. 


OIL AND GASOLINE BURNER. 
S1r,—We should be glad to know the address of Taylor's coal, oil, and 
burner. 
May ist. L. M. 








MEETINGS NEXT WEEK. 


Tue Institution or Junior Enoinerrs.—Saturday, May 10th, at 
10a.m. Visit to the Great Eastern Railway Works, Stratford. 

Society or Enoingrers.— Monday, May 5th, at 7.30 eo at the 
Royal United Service Institution, Whitehall. Paper, “ ent Blast 
Furnace Practice,” by Mr. Brierley D. Healey. 

Tae InstTiruTeE or SaniTaRy ENotngrers.—Wednesday, May 7th. 
Meetings : General ey ose and Finance Committee, 4 p.m.; Election 
Committee, 5.15 p.m.; Council Meeting, 7 p.m. 

Tas InstiTUTION oF ELectricaL ENGIngeRs.—Thursday, May Sth, at 
8 p.m., at the Society of Arts, John-street, Adelphi, W.C. ‘‘ Form of 
Model General Conditions, &c.” Conclusion of discussion. 

Roya. Institution oF GREAT Britatn.—Monday, May 5th, at 5 pm. 
General monthly meeting.—Friday, May %th, at 9 p.m. iscourse on 
‘Exploration and Climbing in the Canadi Rocky Mountains,” by 

of. J. Norman Collie.—Afternoon Lectures at 3 p.m.: Tuesday, May 
6th, “‘ English Kings and Kingship,” by Prof. F. York Powell; Thurs- 
day, May 8th, ‘‘ Recent Geological Discoveries,” by A. Smith Woodward ; 
Saturday, May 10th, “ Poets and Poetry,” by Prof. Walter Raleigh. 

Society or Arts.—Monday, May Sth, at 8 p.m. Cantor Lectures. 
Lecture IV. on “Glass for Optical Instruments,” by Richard T. Glaze- 
brook.—Tuesday, May 6th, at 8 p.m. Applied Art Section. Paper,‘‘ The 
Printing of Modern Illustrated or Decorated Books,” by Charles T. 
Jacobi.—Wednesday, May 7th, at 8 p.m. Ordinary meeting. Paper, 
“Origin and History of Carriages,” by Albert Chancellor.—Thu: y, 
May 8th, at 4.30 p.m. Indian Section. Paper, ‘‘The Past and Present 
——— of England with the Persian Gulf,” by Thomas Jewell 

ennett. 
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THE ATLANTIC SHIPPING COMBINATION. 


Tue Atlantic shipping combination still forms the 
prominent topic of discussion alike in the British, 
the American, and the continental Press. Mr. 
Morgan’s schemes are weighed and considered, and 
dealt with in various ways. Nor is the discussion 
less warm, the incidents of it less peculiar, the 
interest of it less vital because no one knows pre- 
cisely what the whole thing, movement, speculation 
—call it what you will—really means. There are, 
however, one or two matters which seem to be 
tolerably certain, and to which we desire to direct 
the attention of our readers. The points in question 
have nothing to do with politics on the one hand, or 
with national sentiment on the other. Possibly for 
this reason they have, up to the present, scarcely 
been noticed. 

The first of these is that it is merely an accident 
of the whole transaction that it has been proposed 
and is being carried out by an American. Far too 
much importance is, we think, being attached to 
Mr. Morgan’s nationality. We have in Mr. Morgan 
a man who, quite independent of his birthplace or 
his fatherland, represents an enormous financial 
power. It is not with the American people that the 
rest of the world will have to do, but with Mr. 
Morgan. The Americans themselves are just 
beginning to find this out. The New York Press is 
awaking to the fact that the commercial world of 
the United States will have to reckon with Mr. 
Morgan and his immediate adherents; and that if he 
is prepared to ride roughshod over Britain, he is not 
in the least less likely to ride over his own country- 





men. The Cramps have already had something to 
say on the subject. President Roosevelt is just 
now unpopular with a certain political party, 
because he is determined that nothing shall be done 
by Mr. Morgan or anyone else against the Consti- 
tution of the United States; but the time may not 
be distant when the swing of popular opinion will 
recognise in Mr. Roosevelt a great and honest 
statesman. Mr. Morgan may bring blessings or 
curses ; but assuredly they will be bestowed alike 
on his own and other nations indifferently. There 
is nothing patriotic about his movements. But, be 
his motives what they may be, the general effect of 
his policy must be cosmopolitan. Its particular 
effects depend not on him, but on those who 
indirectly lend him their support. 

This brings us to the second fact to which we 
wish to direct the attention of our readers. Mr. 
Morgan can only obtain possession of the ships he 
wants by purchase. To the popular mind, the 
shareholders in the great shipping companies have no 
recognised existence. The companies are supposed 
to consist of a few individuals only. This is very far 
from being the truth. Shares are fairly widely distri- 
buted in many hands. Before Mr. Morgan can obtain 
control, he must buy the greater part of the shares 
now held by the public. To this end itis stated that 
he has ready a capital of considerably over 30 millions 
sterling. If this is all American money, the bulk of 
it will pass into the ownership of people at this side 
of the Atlantic. We believe that up to a recent 
period not much American money was invested in 
ships sailing under the British flag. It appears 
that Mr. Morgan has financed the transaction with- 
out difficulty ; it next remains to be seen how the 
purchasers are to be recouped. In any case, the 
deal means the transfer of an enormous amount of 
American capital to this country. Should it appear 
that Mr. Morgan’s venture pays well, the circum- 
stance would at once create competition ; and thus 
it may be that the transaction may, for aught that 
anyone knows, turn out a dreary failure—for some 
people. It must not be forgotten that neither Mr. 
Morgan nor any of his immediate following has 
had any experience worth mentioning in the 
management of shipping property. There is no 
special reason for thinking that American smartness 
can greatly augment profits. The more astute of 
the German and French financiers see this, and 
Mr. Morgan may yet find in French and German 
Atlantic steamships a powerful rivalry on which he 
has not fully reckoned. 

In the whole transaction as it stands at present 
it is not easy to see where the United States comes 
in. Until an Act of Congress has been passed 
permitting the transfer, the ships must sail under 
the British flag and be subject to the Board of 
Trade and British maritime law. It is stated that 
the management of the lines will in all matters of 
detail remain in the hands of those who now carry 
on the traffic. Insofar we should have merely a 
preponderance of American shareholders taking the 
place of British shareholders, bought out at a long 
price. But, on the other hand, Mr. Morgan and 
Mr. Schwab may handle the shareholders in such a 
fashion that these two gentlemen will be entire 
masters of the situation. Yet even then, indeed, then 
less than ever will Mr. Morgan represent the United 
States. It is only just sofar as Mr. Morgan has the 
confidence of Congress, the Senate and President 
Roosevelt, that he can be regarded in any other 
light than a very remarkable speculator, who 
regards the whole world as a field in which to make 
money. When we find the people of the United 
States legislating in Mr. Morgan’s favour the posi- 
tion may become serious, but not till then. 

A good deal has been said and written as to the 
pesition which the great Atlantic liners would take 
as auxiliary cruisers in case war broke out, and a 
Departmental Committee has been formed to inves- 
tigate the whole matter. Opinions, no doubt, differ 
on the subject. The point is, however, rather of 
academical than practical interest, and is far too 
large to be dealt with here in a satisfactory way. 
We suspect that admirals on both sides of the 
Atlantic would settle the question by force of arms 
first, and leave others to argue the legal rights 
subsequently. 

Mr. Morgan is a new factor in political economy. 
The influence of a single individual has never been 
contemplated by such men as Cobden or Mill. He 
upsets some theories. We even begin to speculate 
on the possibility of one or two individuals obtaining 
the control of the producing power of the world. It 
is no longer a wild dream that Mr. Morgan might 
buy up the coal mines of Great Britain, or the rail- 
ways of France, Germany, and Italy. An ambition 
such as his has no limits. Yet there are forces in 
the world which even Mr. Morgan may not be able 
to control; and his own country and his own people 
may perhaps be the first to see the necessity of 
restraining his operations, and preventing him from 
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extending them to the point where a great com- 
mercial failure would be followed by infinite national 
disaster. 


THE CITY MAN AND THE COLONIAL SHOW. 


We are glad to find that the Colonial Exhibition, 
now open at the Royal Exchange, has proved a 
practical success. It is not that the promoters look 
for a profit from gate-money ; there is no charge for 
entrance. Each of the Colonies represented displays 
its own section at its own cost, for the purpose of 
affording to the City man a practical object lesson 
of the wealth and possibilities of our over-sea 
possessions. 

It is the average City man above all others who 
requires educating in this way. In spite of the 
fact that in one sense his wits are effectively 
sharpened by continual contact with his fellow man, 
ind by the great competition against which he has 
co be continually fighting, his life’s groove is neces- 
sarily, in ninety-nine cases out of a hundred, a very 
narrow one. 

Working hard from morning until night, and 
always at the same sort of work, his capacity 
for routine is developed at the expense of his 
practical knowledge of anything beyond his limited 
sphere of action. Even to the stockbroker, to 
whom “Lake Views,” “ Kaffirs,” and “ West Aus- 
tralians”’ are words to juggle with in the carrying 
on of his daily vocations, the actual materials which 
are the cause of such names becoming familiar to 
him have had no place in his practical philosophy. 
For the last few weeks, however, such a man has 
merely had to walk across the road from the Stock 


Exchange to find himself in the centre of a compact | 


and well-arranged collection of the products in 
which he has dealt so extensively, on paper, for 
years. 

Those who effected the transfer from Glasgow to 
London of these exhibits are to be congratulated on 
their enterprise, for their presence in the very centre 
of the world’s finance should go far towards en- 
couraging capitalists to embark judiciously in 
colonial enterprises. This is much needed. The 
interest which has been taken in this show by the 
Agents-General of the Colonies, and the absence of 
the company-promoting element from the Exhibition 
itself, are guarantees as to its being a bond fide 
undertaking, and much knowledge is to be gathered 
from a visit to the place. No doubt, too, one of the 
results of this object lesson in the wealth of our 
Colonies will be to cause several members of that 
large class who are vaguely described as being 
“ something in the City ” to forsake the stool for the 
axe, the shears, and the pick and shovel. This should 
be beneficial to all concerned, for such men will have 
had the advantage of studying their subject in some 
degree before taking the step. We have never been 
advocates of wholesale and indiscriminate emigra- 
tion, nor do we place any faith whatever in the 
honied words of the emigration agent, who is paid 
so much a head for the people, good, bad, or in- 
different, whom he may send out. Any institution, 
however, which tends to enhance a practical know- 
ledge of our Colonies and to guide emigration into 
suitable channels should be cordially welcomed, for 
it is best for us, and for our Colonies, that the right 
sort of men should go to the right places. 

The present Exhibition is by no means complete 
as a British Colonial Exhibition. The space avail- 
able at the Royal Exchange would necessarily 
prohibit this. Perhaps it is all the better on that 
account, as the visitor is not confused by too enor- 
mous a display, and does not suffer from that feeling 
of hopelessness which is his experience on entering 
one of the vast “ World’s Fairs” to which we are 
accustomed. At such places one does not know 
where to begin and where to leave off, and the 
effect of seeing so much is invariably to learn but 
little. At the Royal Exchange the most extensive 
display is that of Canada, which divides its court 
into eight sections, including the North-West 
Territories and the Yukon. Australia is represented 
only by Western Australia, which has a splendid and 
representative show. In connection with this, it is 
interesting to note that the expense of this section 
is not now borne by the Colony itself, but has been 
kept going latterly by the present Agent-General 
and a few public-spirited people in London who are 
interested in that Colony. From South Africa we 
have only Rhodesia, and, lastly, we have a very 
complete little collection from British North Borneo. 
This completes the list of Colonies exhibiting. Gold 
and timber may be said to be the staple commodi- 
ties of this Exhibition, though the agricultural, 
pastoral, fishing, coal and other minerals, and wine 
industries are all fully represented. A gratifying 
feature in this particular Exhibition is that the 
literature obtainable on all the subjects is clear and 
comprehensive, and gives a great deal of useful and 


history, geography, and trade of the various places. 

It is to be hoped that, in view of the spontaneous 
interest that the present exhibition has created, other 
of our Colonies will arrange to follow the example 
of the few who are now showing us their wares. We 
should like to see the Royal Exchange, or some 
other equally accessible place in the City, permanently 
devoted to the display of some of our colonial pro- 
ducts. Our Colonies are sufficiently numerous and 
important to make it possible to ring the changes 
often enough to obviate monotony, and the benefit 
should be great to the exhibitors and to the City 
visitors. It may be argued that the complete 
failure of the Imperial Institute would seem to 
show that there is no opening for anything of the 
sort, but such is not the case. The Imperial Insti- 
tute was started at the wrong time, erected in the 
wrong place, and managed in the wrong manner. 
For these reasons it was foredoomed to failure. 
In these days, if you want to educate the City 
man you must do so by carrying your missionary 
work right into the City. The industrial Mahomed 
must go to the commercial mountain. It is too 
much to expect of the busy City man, that he 
should spare the time entailed by going to the other 
end of London, and pay a shilling ‘or whatever it 
may be, to be hustled through a collection of bottled 
fruits and composition nuggets which are in the 
charge of officials who are more ignorant on the 
subject and are less interested in it than he is. To 
the City man a knowledge of colonial products is 
not a vital necessity, but the Royal Exchange Exhi- 
bition has proved clearly that he is glad enough to 
acquire that knowledge if the means are placed con- 
veniently within his reach. 


THE COST OF HIGH-SPEED TRAINS. 


Ir seems to be constantly taken for granted that 
the cost of running a fast train is very little greater 
than the cost of running a slow train. This in- 
volves a considerable error, and is by no means 
confined to the utterances of “the man in the 
street.’ The conclusion is, no doubt, based on the 
assumption that the quantity of coal burned per mile 
run is the same no matter what the velocity—twice 
as much will be burned per hour at 60 miles as at 
30 miles, but the quantity per mile will be the same. 
The common system of stating the consumption of 
fuel on a railway in pounds per mile is misleading. 
It only represents the average of all locomotives 
hauling passenger trains at both high and low 
speeds, and does not in any way indicate the 
great difference which really exists between 
the fuel consumption for express and ordinary 
traffic. But this is not all. The fast train is 
frequently run with two engines in order that it 
may keeptime. One engine would probably suffice 
if the speed were lower. It is quite well 
known by locomotive superintendents that the cost 
of running a train augments in a very rapid ratio 
with the speed. Much more importance would be 
attached to the fact if only the knowledge were 
more diffuse and more complete. It is one thing to 
be able to tell directors that the cost of fast trains is 
much higher than the cost of slow trains ; it is quite 
another to be able to give precise figures. kaobine 
these, the arguments against high speeds are not as 
convincing as they could be made. 

In the United States the Western Railway Club 
made, a couple of years age, a determined attempt 
to get at accurate figures. The result was not very 
satisfactory, but the attempt, at all events, directed 
attention to sources of waste which have not been 
hitherto fully recognised. Mr. Delano put all 
the facts he could obtain into the form of a 
paper, which was read at Chicago last January, 
and has been made the subject of a series 
of queries circulated among members of the 
club. Mr. Delano recounts six different sources of 
extra expenditure due to high speeds. The first of 
these is increased fuel consumption ; the second is 
the necessity for better and more expensive rolling 
stock; the third is increased wear and tear; the 
fourth, increased risk of accident by failure of the 
engine or coaches on permanent way; the fifth 
augmented risk of collisions; and lastly, the delay 
to traffic entailed by keeping the road clear for high 
speed trains. It appears from the discussion which 
took place on the reading of Mr. Delano’s paper 
that the extra fuel cost is the result, not only of the 
larger quantity burned, but of the trouble entailed in 
selecting the best possible coal, without which the 
engines cannot keep time. Thus, Mr. Henderson, 
of the Chicago and North-Western Line, stated 
that the coal for the fast trains had to be hand 
picked to get rid of slates or rubbish, and carefully 
screened to get rid of slack; and he added that a 
further source of expenditure lay in the extravagant 
consumption of oil, not only on the engines, but on 
all the coaches. No attempt has been made to 
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Where accurate records are kept, it is “ found that 
the failures in passenger service are much greatey 
in relation to the train haulage than the failures in 
freight service.” Mr. Delano holds, not unnaturally 
that the consequences of an accident are certain jg 
be much more serious, both in money loss and mora] 
effect, at high than at low speeds. 

Leaving, however, what may be regarded ag 
fortuitous events, we come to a source of steady 
outlay, which appears to be, on the whole, much 
more important. It has long been held by those 
who have the control of railways that the best way 
to get a maximum amount of work out of the road 
is to have all the trains on it at any one time moving 
at, as nearly as may be, a uniform speed. My. 
Delano, writing on the point, says: “A steam road 
handling long trains at intervals which are deter. 
mined by the speed of the intermediate slow trains 
cannot begin to do the business which is done hy ; 
slow-moving street-car line, or elevated railroad 
with its frequent trains. The slow train may either 
follow the fast train,or a fast train follow a slow 
one. In either case there is a gap behind or before 
the slow train, during which time the railroad is un. 
occupied and earning no money.” A careful estimate 
made of the cost of running ordinary passenger 
trains in the United States gives about one dollar 
per mile. The cost of the limited trains is given at 
about two dollars per mile. 

Just now much attention is devoted to the work- 
ing of railways in Great Britain. The cost appears 
to augment day by day, and the profit to decrease, 
In the face of these facts directors are urged to 
augment speeds. The experience acquired on the 
leading railways of the United States is, we think, 
fairly conclusive that, however desirable high speeds 
may be, they cost a good deal of money. No doubt 
the statement is equally true of this country, 
although there is no such definite expression of 
competent opinion made public. But it is well to 
bear in mind that the cost of running high speed 
trains is constantly made much greater than it need 
be. It is a self-evident proposition that if we want 
high speeds we ought to keep down weight. At 
sea the question is settled for the torpedo boat 
builder. He knows that every ton tells. In this 
country, by the irony of fate, the ways of trafic 
managers, or the force of circumstances which are 
inexplicable, the faster the trains the heavier are 
the vehicles, and the smaller the number of passen- 
gers in each. At certain periods, no doubt, express 
trains are well filled. The exception only proves the 
rule. We have it on very eminent authority that, as an 
average taken over a year, every express train in the 
kingdom is run with 50 per cent. of the coaches 
empty. Many trains run long distances with not 
one-fourth the number of passengers for whom 
room is provided. There was at one time an insti- 
tution known as the “ Limited Mail.” We never 
hear of it now. It may, indeed, exist, but if so only 
in name. Itis, perhaps, useless to urge on railway 
managers the crying necessity which exists for reduc- 
ing the non-paying loads hauled by the locomo- 
tives of slow or stopping passenger trains. But the 
fast long-distance express is in a different position. 
Instead of making demands on the locomotive 
superintendent for more and more power, railway 
managers ought to see to it that the mighty loco- 
motives which they demand are not employed in 
hauling half-empty trains up and down the country 
at 60 miles an hour. 


—- ——_ ee — ——_ 
THE LONDON WATER BILL. 


On February 7th last we gave a long abstract of the 
Bill which had been introduced by Mr. Long for trans- 
ferring the undertakings of the eight London water 
companies to a Water Board. _ The composition of the 
proposed Water Board was fully set out in the issue 
above referred to, and there is, therefore, no need to 
repeat it in detail here. Suffice it to say that it was to 
consist of sixty-seven members, with a chairman and a 
vice-chairman. The London County Council were to 
have ten members, and representation was also to be 
given to the metropolitan boroughs and certain urban 
boroughs and districts. Speaking of this Board at the time, 
we said :—“ In our view it will prove most unwieldy. A 
Board of half its size would have been too large, and 
would, moreover, have even then been more numerous 
than the Board suggested by the Royal Commission. A 
Board of the magnitude suggested is little likely to do 
work cheaply.” For the past few days this Water Bill 
has been considered by a Joint Committee of both 
Houses. On Wednesday last they came to a conclusion 
which materially modifies the constitution of the Board, 
and if this modification does not go quite as far as we 
would have taken it, it goes a good deal further 
than was to be expected. After hearing evidence 
bearing upon the point, and the Committee having 
deliberated in private, the chairman, Lord Balfour 
of Burleigh, made the following announcement :— 
“The Committee have, by a majority, decided to delete 
the representation of the metropolitan boroughs from 
Schedule III.—that dealing with representation. They 
also delete the representation of the urban districts and 
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surrey, other than the borough of West Ham. The pro- 
noters are requested to prepare a fresh schedule on the 
heme indicated by this decision for a Water Board, 
nsisting of about thirty-five members, including chair- 
eo and vice-chairman, but without giving a majority on 
the Board to the representation of any one county.” 
Until the composition of the new Board has been 
suggested, comment can only be founded on conjecture, 
and we therefore refrain from making any; but it would 
certainly appear as though the Committee do not intend 
to go against the finding of the Royal Commission and 
give preponderance to the London County Council. 


COAL. 


Ix the engineering trades, no less than in other indus- 
tries which use coal upon a large scale, curiosity is being 
manifested as to the probable course which miners’ wages 
are likely to take. It is rumoured that the Coal Trade 
Conciliation Board will shortly have before it a request 
from the owners for a reduction of wages; nor can this 
be wondered at when it is remembered that for about 
fifteen months past the rate of wages has been 60 per 
cent. above the 1888 basis. There has been no reduction 
in the federation area since August, 1884, the year 
following the great strike, when the men gave up 10 per 
cent., though they had the year before fought and beaten 
the employers, who desired a 25 per cent. reduction. 
Prior to the strike wages were at 40 per cent. 
above the 1888 basis, and when the 1894 reduction took 
place it was agreed that the minimum should in future 
be 80 per cent. above 1888, and the maximum 45 per 
cent. above. By steady increases this maximum was 
yeached in January, 1900, when the trade boom was at 
its height. In consideration of the Conciliation Board 
agreement being renewed for another three years, the 
men received a five per cent. advance in October, 1900, 
and the maxitium was increased to 60 per cent. Other 
5 per cent. advances were given in January and February, 
1901, and thus the maximum was again reached. Such 
is the history of the past eight-years of the English coal 
trade, which is the period which will have to come into 
consideration should any new arrangements now be 
made. Some of the locomotive contracts have been 
renewed at a reduction of about 1s. 6d. upon the previous 
rates. 








MOTOR CAR EXHIBITION AT ISLINGTON. 
No. Il. 


One of the most attractive stands at the Automobile 
Club's Show was that of the. Daimler Company, which 
showed its improved form of petrol motor. The 
carriage which this firm has built for the King embraced 
all the latest improvements. It has a 22 horse-power 
four-cylinder motor, and is a roomy and substantial 
vehicle for eight persons, with a canopy and curved glass 
panels. The wheel base is 9ft., and the weight of the 
frame and motor mechanism alone is 24 cwt. The 
circulation of the cooling water is effected by a specially- 
designed centrifugal pump, the water being carried in a 
combined tank and radiator placed in the fore part of the 
frame. Four forward speeds and reverse are obtained by 
means of toothed gearing, the transmission being fitted 
with self-oiling bearings. The wheels are of equal size, 
and are shod with unpuncturable and interchangeable 
“Goodyear” pneumatic tires. The special features of 
the new motors are the simplification of the design of the 
valve chambers and ports and the adoption of electric 
ignition in combination with the throttle valves, which 
can also be operated by hand. The details of construction 
of these motors now leave little to be desired. 

Hewetsons, Limited, Tottenham Court-road, London, 
showed their latest type of Benz car, in which the motor 
has been placed in the front, as is the almost universal 
custom. In the higher powered vehicles the engines 
have two cylinders. The method of transmission is by 
a single straight belt connecting the motor with a change 
gear shaft, the latter carrying fast and loose pulleys, as 
well as a train of sliding spur wheels, any one of which 
can be made to mesh with corresponding pinions on the 
differential shaft. From the latter, the usual duplicate 
pair of chains and chain wheels convey the power to the 
rear road wheels. Three and four speeds forward and a 
reverse motion are provided, controlled by two levers 
arranged at the side of the inclined steering column. 
The driver has three pedals at his command—one to slip 
the belt on and off the fast and loose pulleys, thus dis- 
connecting the engine, as on clutch operating cars ; 
another actuates a double-acting band brake on the 
countershaft, while the third works in conjunction witha 
hand lever at the side of car, and applies band brakes on 
the hubs of each of the rear road wheels, at the same 
time putting the engine out of gear. Thus the driver 
can apply the wheel brakes, and disconnect the engine 
either by hand or foot, whichever he finds most con- 
venient. 

Apart from slight modifications in the valve gears, 
clutches, and transmission gears—most of which bear a 
very strong resemblance to the Panhard transmission— 
not much need be said about the major portion of the 
petrol-driven cars. Light and inexpensive carriages are 
extremely few in number, makers.evidently preferring to 
devote attention to the heavier and more expensive 
types. A notable exception to this statement must be 
made in the case of the Duryea car, which has 
several good features, the chief being that change-speed 
gearing is practically abolished. The Duryea cars are 
particularly light for the power which is put into them, 
and this, together with the peculiar design of motor and 
arrangement of the induction valves, gives an ample 
range of power and speed which can be readily varied. 
The 10 horse-power engine has three cylinders, each 
4tin. by 4tin. The cranks are set 120 deg. apart, with 
bearings between each. The engine speed is controlled 
entirely by varying the opening of the induction valves. 





This is effected on all three cylinders equally and simul- 
taneously by turning the handle-grip, which is held by 
the steering hand. The extent to which this can be 
effected is remarkable ; for, although an epicyclic gear on 
the engine shaft is available for use in emergencies, this 
gear in ordinary use revolves locked together, and trans- 
mits the power direct from the crank shaft to the driving 
wheels by a single chain. The ignition is made by a 
governed magneto, the sparking hammers being worked 
by cams on the half-speed shaft, through the hollow 
stems of the exhaust valves. The steering is effected by 
a single central vertical lever, a slight pressure of which 
to either side effects the steering and directs the course 
of the motor car, the steering being rendered irreversible 
by so setting the angles of the steering centres that no 
leverage against the driver is introduced when striking 
obstacles. The same hand which does the steering 
controls the speed of the car, as already described, whilst 
by depressing the handle upon its stem the clutch is 
thrown out and a catch holds the motor out of gear. The 
release of this catch by a finger pressure, and a further 
depression of the handle, tightens a band around the gear 
and brings the crypto gear into operation. 

Perhaps the greatest novelty in the show was the car 
in which liquid air acts as the motive fluid. In its 
general features the vehicle resembles the automobile 
steam carriage. The liquid is stored in a copper 
cylinder with a vacuum jacket, and after being vaporised 
at the temperature of the atmosphere, is admitted to 
what is ‘practically a vertical steam engine, the power 
from which is transmitted by chain gearing to the rear 
axle. The car has seats for two persons, and the 
capacity of the liquid air tank is 18 gallons, which is said 
to suftice for a journey of 30 to 40 miles at average 
speeds. Apart from the extremely low efficiency of 
liquid air as a source of power, which has been computed 
at about 4 per cent., and the difficulty of retaining it for 
any reasonable time, the cost of the liquid at present is 
almost too prohibitive for use by millionaires, and places 
it outside the bounds of practical application for motor 
traffic. The introducers of the particular process for 
producing the liquid claim that they will be able to place 
it on the market at 2d. per gallon, at which price a large 
output would assuredly ensue ; but without controverting 
the statement, it should be stated that one of the most 
successful makers of this liquid has reported that it 
requires 100 horse-power at the compressor to produce 
as many pounds of liquid air per hour, and it can develop 
only a fraction of that amount of power in gasifying. 
We fear that the day for the fascinating liquid-air motor 
car is not yet. 








LONDON UNDERGROUND RAILWAYS. 

THE Select Committee of the House of Lords further con- 
sidered the amalgamated scheme of the London United 
Railway Company, the Piccadilly and City Railway Company, 
the North-East London Company, and the City and North- 
East Suburban Railway Company on Thursday, the 24th ult. 
There was a large number of witnesses who gave evidence, 
but for the most part this had no engineering interest, and 
largely turned upon the ability or disability of the Great 
Eastern Railway to cope with certain traffic in the north- 
east of London. However, Sir Douglas Fox, as engineer of the 
North-East London Railway, and joint-engineerfortheCityand 
North-East Suburban Railway, gave some interesting details. 
He said that it was intended to have a fireproof footpath, 3ft. 
wide, between the rails. After further consideration, and in 
view of the opinions expressed at the opening of the Com- 
mittee by Colonel Yorke, they had decided to suggest a 
second emergency footway for passengers if it met with the 
approval of the Board of Trade. There would be no 
difficulties in having such a footway throughout the whole of 
their railway if they adopted, as he thought they would, a 
13ft. 6in. tunnel. He had made it an absolute condition 
that the conductor should be carried at the side of the train 
under the emergency platform, and not between the rails, so 
that there should be no liability to shock on the part of the 
passengers. The sleepers would beof wood, but, in accordance 
with the recommendation of Colonel Yorke, they would not 
be creosoted. 

Sir Douglas further said that he had examined the City 
and North-East Suburban route with the view of opposing 
it in the interests of the Walthamstow branch of the North- 
East London Company, but he was so convinced of its 
importance as serving Bethnal Green, Victoria Park, Leyton, 
and Epping Forest, that he recommended its being joined 
into the combination, and the Walthamstow branch being 
withdrawn. This course has now been adopted. There 
would be a joint station at the Monument between the new 
lines and that of the City and South London Railway. 
There would also be stations at Ludgate-circus, Cannon- 
street, Liverpool-street, Mark-lane, and Moorgate-street. 
There was, he said, no engineering difficulty in putting the 
tubes under the Metropolitan District Railway. It had 
already been done in several instances. 

On Friday, the 25th, the Committee did not sit. 

The Committee again sat on Monday. Sir Douglas Fox 
continued his evidence. He said that the original Waltham- 
stow branch of the North-East London Company had been 
given up. The combination with the City and North-East 
Suburban Company had made it unnecessary. The North- 
East line, where it approached nearest to the Tallow 
Chandler’s Hall, was 71ft. below the surface, and might 
possibly be placed at a greater depth than that. It was, more- 
over, 90ft. from the building, and the station was 160ft. away. 
He said that they were prepared to lower the level of their 
deviation so as to avoid St. Paul’s Cathedral, and so as to 
have a depth of 20ft. of clay over the top of the tunnel, and to 
have the tube in clay throughout. It was proposed to go 
under the City and South London Station at the Monument. 
As to ventilation, the views of his company were that the air 
of the tunnels should actually be changed. He was of opinion 
that the simple churning up of the air by the passage of the 
trains did not give efficient ventilation. 

When evidence had been given as to the value of the land 
and easements required by the North-East London line, the 
case for this railway was closed. 

Evidence was then taken in connection with the City and 
North-East Suburban Railway. 

Mr. 8, G, Fraser, joint engineer of the line, said that his 





railway would reach Aldgate Station from Victoria Park by 
way of Cambridge-road and Whitechapel-road, and passed 
from Aldgate by Mark-lane to the Mansion-house, where 
connection would be made with the deep Jevel line of the 
District Railway Company. The length of the line in tube 
was, he said, just over four miles, and for the remaining 114 
miles it was to be in the open. On the tube portion there 
was to be stations at the Mansion House, the Monument, 
Mark-lane, Aldgate, St. Mary’s, Whitechapel, Bethnal Green, 
Haggerston, Victoria Park, and Hackney. The stations on 
the open part of the railway would be at Temple Mills, Ley- 
ton, Lea Bridge-road, Hoe-street, Forest-road, Higham-hill, 
Chingford-hall, Chingford-green, Gilwell-park, Royal Oak, 
High Beech, and Waltham Abbey. The gross estimated 
expenditure on the line was £4,000,000. Of this sum 
£2,532,998 was for land; £900,000 for the electrical equip- 
ment, the remainder being for interest during construction 
and the cost of finance. After some further evidence the case 
for the City and North-East Suburban line was closed. 

Counsel then opened the case for the Brompton and Picca- 
dilly-cireus Railway (New Lines) Bill, and no evidence was 
taken before the Committee adjourned. 

On Tuesday there was a further sitting of the Committee, 
and evidence was taken in connection with the Brompton ard 
Piccadilly Railway (New Lines) Bill. Mr. Perks, the chair- 
man of the District Railway Company, was the first witness. 
In his examination-in-chief his evidence contained but little 
of engineering interest ; but in cross-examination he said that 
the total mileage of railways involved in the scheme of 
Mr. Yerkes was 48 miles, and the total capital involved 
£15,000,000 to £16,000,000, this sum including the electrifica- 
tion of the District Railway. Mr. C. T. Yerkes himself was 
then called. He said it was proposed to have trains of seven 
carriages, each 50ft. over all and each seating 48 persons. 
There would be a motor carriage at each end and one in the 
centre. Everything would be of a non-inflammable material. 
He gave it as his opinion that 11ft. 6in. for the diameter of 
the tube would be perfectly safe, and would offer no dis- 
advantages in working; but if the Committee or the Board 
of Trade decided in favour of a tube with a diameter of 
13ft. 6in., they would be perfectly willing’ to conform to their 
decision. A ventilation system had been arranged by which 
the air in every mile of tunnel would be changed once in 
45 minutes. The trains, he added, would run about 15 miles 
an hour in the tube, but on the lines of the District Railway 
Company the speed would be 16 miles an hour. Then, as 
regards the contracts for the wo1k, he said that it was his 
duty, as well as his wish, to give everything to British 
manufacturers. Contracts to the value of £400,000 had 
already been let, and of this amount 98 per cent. remained in 
this country. He said that he did not think it wise to con- 
struct tubes under London streets too close together for fear 
of subsidences. 

The examination of Mr. Yerkes was not concluded when 
the Committee adjourned. 

On Wednesday Mr. Yerkes again continued his evidence. 
He said that the Fulham line would be worked as a shuttle 
service, and so would the deep level line from South Kensing- 
ton to Charing Cross, unless they could have permission from 
the Committee or the Board of Trade to make a confluent 
junction. There would be three shuttle services on their 
lines, two of these being from Holborn to the Strand and 
from Parson’s-green to South Kensington. A passenger on 
the Holborn and Strand Railway would have to change if he 
wished to reach the District Railway, but it would take him 
only a minute to get to the Temple Station. 

Mr. Brereton, partner with Sir John Wolfe Barry and 

engineer for the Fulham line, said that this particular length 
commenced by a junction with the Brompton and Piccadilly- 
circus authorised railway at South Kensington, and proceeded 
under the Fulham-road to the Parson’s-green station of the 
District Railway. The length of the line was two miles 
three furlongs, and there were eight stations on the route. 
The estimate for land and works was £826,875. He estimated 
the cost of an 11ft. 6in. tube at £40 per yard, and that of a 
13ft. 6in. at £48. There was, on the line coupling up the 
District with the Brompton and Piccadilly railways at 
Charing Cross, a curve of 34 chains radius and a gradient of 
1 in 40, but he did not think the Board of Trade would raise 
any objection to it. Sir James Szlumper, the next witness, 
said that a 3}-chain curve was not any obstacle to the conduct 
of traffic, and was not a source of danger. It might 
be if taken by a locomotive, but the motor carriages would 
easily take it. It was not adopted from choice, but owing to 
geographical necessity. There were, he added, several four- 
chain curves on the line, but it was not correct to say 
that the line from beginning to end was a series of reverse 
curves. In answer to a further question, the witness stated 
that there would be four stations on the length of line 
between St. George’s Hospital ard Piccadilly-circus. He did 
not think that frequent stoppages would increase the vibra- 
tion, unless, perhaps, the trains were running at a high 
s : 
The Committee then adjourned. 
A report bearing upon the question of the Metropolitan 
District Railway Bill was yesterday published by Mr. Henry 
Hobhouse, on behalf of his Committee of the House of 
Commons on Railway Bills. The report sets out that the 
Committee have had their attention drawn to the fact that 
it is not the duty of any Government department to examine 
into and report upon proposals for electric undertakings, 
however extensive and important. In view of the rapid 
development of such undertakings, and the novel and possibiy 
dangerous character of some of the proposals, the Committee 
consider it desirable that in future every Bill containing such 
proposals should be reported upon by the Board of Trade. 








LEEDS ASSOCIATION OF ENGINEERS.—At the monthly meeting 
of this Association, held on April 24th, the President, Mr. George 
W. Blackburn, M.I.M.E., in the chair, Mr. Konrad Andersson 
gave a paper on “The Theory and Working of the Injector.” 
This apparatus, he said, had been the subject of curiosity and 
wonder ever since its introduction by M. Jaques Giffard, in 1858, 
on account of the apparently paradoxical. results obtained. 
Although the manner of its working continued a mystery, the 
French Academy at once conferred its prize. on the inventor. 
It soon came into general use for boiler-feeding, and different 
constructors introducing improvements from time to time widened 
the field of its use. Comparatively recently the action of the 
instrument had been satisfactorily explained, and by the aid of 
methods of theoretical mechanics and thermo-dynamics Mr. 
Anderson showed how feed-water was injected into a boiler by 
means of a jet of live or exhaust steam of less than the boiler 
pressure, explaining at the same time the special advantages of 
oa — forms of construction, An interesting discussion 
‘ollowed, 
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BIRKENHEAD TRAMWAY GENERATORS. 


In our issue of the 7th of June last year we gave a descrip- | 
tion of two combined engines and dynamos, which had been | 
supplied by Ernest Scott and Mountain, Limited, to the 
Birkenhead Corporation for their New Ferry Section of 
Tramways. A thirdand supplementary set was ordered from 
the same makers, and was recently tested at their works by | 
Mr. W. Bates, the electrical engineer to the Birkenhead 
Corporation. The results arrived at are interesting, and we 
propose giving them in detail, but before doing so we may, 
for the convenience of our readers, recapitulate the general 
design of the engine and dynamo composing the set. The 
engine is of the central valve enclosed type, and is compound, 
with high-pressure cylinder 11}in., and low-pressure 2lin., 
with a stroke of 10in. The number of revolutions per minute 
is 350, and the pressure at the stop valve 140 lb. per square 
inch. The dynamo has four poles, and is of the size called 
by the makers 36 x 18. Its full load output is 273 ampéres | 
at 550 volts—that is to say, 150 kilowatts—but it is designed | 
to withstand a 25 per cent. overload—340 ampéres and 530 | 
volts—for eight hours. 

The following table, which has been supplied to us by the 
makers, shows the results obtained during the test :— 

One hour. 

. 25 per cent. 


Seven hours. 


Load .. Three-quarter.. Full load. 
load. 


over load. 

Electrical horse-power 150-9 ee 200 242-5 
Indicated horse-power in 

low-pressure cylinder . . 96-15 a 110-3 ee 135-2 
Indicated horse-power in 

high-pressure cylinder, . 88-75 a 120-3 re 138-9 
Total indicate horse- 

power bai? ree 6% a% 174-9 oP 230-6 a 274-1 
Combined efficiency, per | 

SN eres 86-3 st 86-7 ee 88-6 | 
Water consumption— | 

eee so. <. 2... vs. “ROSE = 3769 -. 4588 | 

Per electrical horse- 

power, pounds .. «.. 19-8 6 18-8 = 18-9 
Per indicated _horse- 
power, pounds .. .. 17-1 16-2 16-7 

Boiler pressure, pounds 

wk. ee Oe 154 = 156 ws 157 
Steam chest pressure, 

pounds per sq.in... .. 82 a 122 ~ 139 
Vacuum, inches... .. .. 23-3 is 23 5 ea 22-9 
ES eh ae, ee ms 20 ae 27% ee 340 
._ SP ee see 552 an 550 a 530 j 
Temperature, armature, ) | 

= ER SE | After seven hours full (.. 49 deg. Fah. 
Temperature, core, rise .. ~ load and one hour aa Og | 
Temperature, bobbins, 25 per cent. over load. | 

sce? as. 05e8 Sek ae - * 
Revolutions per minute .. 347 = 346 346 


It will be noted that the combined efficiency varies from 
86-3 per cent. at three-quarter load to 88°6 per cent. at 25 per 
cent. overload, and that the water consumption was 19°8 lb. 
and 18-9 lb. per electrical horse-power at these two loads 
respectively. We understand that the governing was also 
satisfactory. 








THE energy supplied to the Liverpool Electric Tram- 
ways is delivered into the tramway feeding boxes by the Electric 
Power and Lighting Committee at an inclusive cost of 1-2d. per 
unit. The total energy used during the year 1901 was, for haul- 
age, lighting, &c., 13,679,222 units. 
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MILL ENGINE. 


In our impression for Nov. 29th, 1901, we described, and on 
Jan. 17th, 1902, we illustrated a compound engine with trip 
gear driving the rolling mills at the Neepsend Steel Works, 


ROLLING 


Sheffield. It will be remembered that a somewhat remarkable | 


peculiarity of the plant is the use of ropes for driving the mills, 


| and, further, that in one case the rope is extremely short. 

































































































WORKS, SHEFFIELD 


Swam 


He then found that power was supplied by a nearly new 
single-cylinder engine, with a 36in. cylinder and 3ft. stroke, 
running at 100 revolutions per minute. There was a vertical 
| air pump driven off the tail rod. The engine had a very 
| heavy fly-wheel, and was coupled direct to a cogging mill. 
| The crank shaft carried a large belt pulley, which drove the 
wire rolling mills. On the rolling mill shaft was a second 
| large fly-wheel ; the maximum power developed was 660-H.P., 
and the weight of steam used by the indicator cards was 29 |b. 


One 9 Double branch'Pipe to connect to existing 
Steam 







Two J Drop elbow Pipes about 20 long each , 
One 4Lever escape valve to blow off at BO/bs* 
One old Steam Guage to be connected to the above 


pipes. 
One old Sight feed Lubricator 
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SECTION OF HIGH-PRESSURE CYLINDER 


We now illustrate compound engines of considerable 
interest, which have a good deal in common with the Neeps- 
end plant. Ropes are used for driving, but the peculiarity 
here is that one of the drives is of extraordinary length. 
The fact that both at Neepsend and Wardsend the results 
have been eminently satisfactory goes far to prove that 
there are really hardly any limitations of space to rope 
driving. 

Mr. Sellers, to whom we are indebted for our information, 
is a consulting engineer, and he tells us that he was called 
in to advise the proprietors of the Wardsend Mills in 1892. 


per indicated horse-power per hour. The engine gave much 
trouble, the air pump breaking down, and the crank shaft 
running hot. Mr. Sellers advised new engines, and got the 
order for a cross compound, with cylinders 26in. and 40in. 
by 60in. On the crank shaft is a rope fly-wheel 27ft. in 
diameter, weighing 30 tons. The journals of the crank shaft 
are — diameter by 30}in. long. The bearings are fitt 

with adjusting wedges. ese engines were erected behind 
the single-cylinder engine, and the wire mills were kept going 
until Mr. Sellers was ready to take away the fly-wheel and 
belt pulley on the wire mill driving shaft, and replace them 
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with a rope pulley 5ft. in diameter. He then took away the 
Jd engine, and fitted the cogging mill shaft with a rope 
oulley 12ft. 3in. diameter, and drove both the wire and 
the cogging mills with cotton ropes of, as we have said, 
ynusual length, the rope pulley centres being 74ft. 6in. 


Oe ing the time of erection the owners were warned by 
numerous friends that unless the wire and cogging mills had 
heavy fly-wheels of their own the installation would be a 
total failure. It turned out a complete success, and other rope- 
driven installations were put to work in Sheffield. After 





the engines had run for about three years, the pro- 
prietors again called in Mr. Sellers, and he designed_new 
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Bay Railway. At Pontypool and Cwmbrau the sites have | 
been chosen, while at Bridgend the first instalment of plant 
has been delivered. But it is of the most advanced of the 
company’s stations, that at Pontypridd, to which we propose 
in the present instance to more especially direct attention. 
It is the initial unit of a scheme which has for its object the | 
constiuction of supply stations at seven or eight centres, 
these stations to be linked together so as to be capable of 
supplying the whole of South Wales with power. 

The equipment of this generating station in the first 
instance will consist of five units, each of 3000 horse-power. 
This, however, if the anticipations of the company are 
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Lancashire boilers, 30ft. by 8ft., to carry 160 1b. pressure, | 
and he converted the engines to triple-expansion by adding a | 
new high-pressure cylinder. We have received from Mr. | 
Sellers a number of diagrams, only one of which we think it | 
necessary to reproduce, showing as it does the excellence of | 
the trip gear with which the engine is fitted. We find from | 
the diagrams that the engines, running idle and without ropes | 
on the drums, absorbed 95 indicated horse-power. With the | 
ropes on driving the wire and cogging mills empty 260) 
indicated horse-power were absorbed. The engines fully | 
loaded indicated 856 horse-power, the output of iron and | 
wire being correspondingly augmented. When the third 

cylinder had been added, and the engines worked triple- | 
expansion, the friction diagram for the engines and wire and | 
cogging mills empty was 262 indicated horse-power. A light 
load on the mills required 675 indicated horse-power, and a | 
heavy load 1056 indicated horse-power. The steam accounted | 
for by the indicator card was as follows :— 


Lb. per horse per hour. 
: 2 4 oo 


Compound, 60{1b. pressure in steam pipe .. 5 
‘i 90 1b. “ a “y 124 
Triple-expansion, 155 Ib, boiler pressure 10 
After a time the output of the works increased, and the 
load on the engine became so heavy that Mr. Sellers ordered | 
the triple-expansion cylinder to be disconnected, and the | 
engine worked compound once more, and this has been done | 
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HIGH-PRESSURE DIAGRAM 


pices we understand, a saving in working expenses aul | 
_ Our readers will, we think, agree with us that this is a very | 
interesting account of a special experience. It is not often | 
that we hear of an engine being run first compound, then 
oct ae and then compound again. The carrying | 
rst a the work throughout reflects much credit on Mr. | 

rs, 








ELECTRICAL POWER SUPPLY IN WALES. 


‘ On Wednesday last Sir Frederick Bramwell laid the 
oundation stone of an electric generating station at Ponty- 
sean This is one of several similar stations which are 
Wat’ constructed in various parts of Wales by the South 
ales Electrical Power Distribution Company, and a few 
re describing it and the general aims of the company will, 
ps oubt, be found of interest to our readers. Briefly, the 
ompany intends to construct supply stations in various 
aye of South Wales, and proposes to supply electrical power 
pi ~ who may require it, the distribution being made at 
poh ectric pressure of 12,000 volts. Other generating 
om are definitely projected at Neath, Pontypool, 
aN ty and Bridgend, while others are in contemplation. 
, eath already the trial holes have been sunk and sides are 
ng made on to the site from the Rhondda and Swansea 
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eventually appear, when, as designed, there will be twenty- 
five instead of five units of 3000 horse-power each, or a total 
of 75,000 horse-power. This state of things, however, will 
not be quite yet. The present aim of the company is to get 
five 3000 horse-power units working within twelve months | 
from now. The boilers which will be employed are of the 
Niclausse type, and they are being made by Willans and Robin- | 
son at their works on the Dee, near Hawarden. Each boiler | 
is to evaporate 1400 gallons of water per hour when fired with 

slack coal, and to generate steam at 200lb. pressure. The 

slack will be brought straight from the pit mouth on a siding | 
from the Taff Vale Railway, and it will be delivered above the | 
level of the boilers, so that it can be shot into hoppers, one | 
of which is above each fire-hole door. The ashes and clinker 
will drop through another set of hoppers into trucks running | 
on lines in the basement. Electrically-driven fans will be | 
used to produce forced draught. The feed pumps will also 
be driven by electric motors. Each pump is to be capable of 
supplying to the boilers 10,000 gallons of water per hour 
against a working pressure of 200 Ib. per square inch. We 











| understand that the steam pipes are so arranged that steam | 
| can be supplied from any boiler to any engine. 
| noticed, however, that even supposing that the engines will 


It will be | 
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water circulating pumps are to be each capable of delivering 
200,000 gallons of water per hour against a head of 40ft. 
They, as well as the air pumps, will be electrically driven. 
The main generators will be coupled direct to the crank- 
shafts of the engines. They will generate three-phase 
current at 12,000 volts, and with a low periodicity. The 
exciters will be driven by separate engines. 

The building in which the plant will be contained, and of 
which the foundations are now nearly finished, will be 258ft. 
long, 146ft. wide, and 55ft. height. These figures relate to 
the building, which is to contain the first installation of five 
combined engines and generators. The ultimate projected 
dimensions are 760ft. long and 277ft. wide. For the present 
erection over 4000 cubic yards of concrete have been put into 
the foundations, the building having been constructed by 
Holloway Brothers. 

The cables, the laying of which, so we understand, is soon 
to commence, are being supplied by the Callender’s Cable 
and Construction Company, Limited. They are three-cored 
paper insulated, lead covered, and steel sheathed. They are to 
be laid in earthenware troughs, filled in with bitumen, the 
troughs being covered with tiles set in bitumen. 

The consulting engineers to the scheme are Messrs. 
Bramwell and Harris. 








A CABLE LAYING PLOUGH. 





UntiIL quite recently the French Government has been 
leaving the laying of telegraphic cables to private initiative, 


| and have relied for communication with the colonies upon 


the English companies to whom they have been paying sub- 
sidies. In view of the competition from this source the 
French had, until a few years ago, little inducement to 
embark upon the construction and laying down of submarine 
cables. The value of independent communication from the 
point of view of national defence has, however, been so 
strongly impressed upon the Government that they have 
started upon an entirely new policy, and have decided to 
encourage the creation of a network of purely French cables 
between the Mother Country and the colonies by granting 
subsidies to the companies. So far there are only two such 
concerns in France, the Compagnie des Téléphones, which 
manufactures cables at Calais and Bezon, near Paris, and the 
Compagnie Francaise des Cables Télégraphiques, which is 
merely engaged in laying cables, and they possess amongst 
them three ships for this purpose. The many new projects 
now in hand include the laying of a trans-African cable which 
will put France into direct communication with Madagascar. 
The principal section will be an underground line from 


| Gabés in Tunis to Lake Tchad, a distance of 1490 miles. 


This project has been elaborated by the well-known explorer, 
Lieutenant-Colonel Monteil and M. Popp. The line will 
follow the caravan route where water is found at distances of 
not greater than 46 miles. By the ordinary method of cable 
laying the cost was originally estimated at £840,000, but it is 
believed that this will be reduced to £360,000 by the use of a 
new form of plough which has been constructed specially for 
cable laying by M. A. Bajac, of Liancourt, Oise. 

This is a very large and heavy implement running on two 
wheels, with the beam sliding in vertical guides and operated 
by worms and pinions to give the necessary depth to the 
share. The implement is steered by parallel rod and steering 
joints on the Ackerman principle, with the aid of a worm and 
sector. The share is formed of a couple of rhomboidal steel 


| plates with a cutting edge, and in front are two coulters which 


loosen the soil to facilitate its progress. Behind the share 
is a drum around which is wound the cable of a centimetre 
section. The cable passes between four rollers, in pairs 
arranged crossways, and then down through the share to an 
aperture at the bottom. The depth to which the cable is to 
be laid is 32in. The plough will be worked by a traction 
engine with winding gear, in exactly the same way as in 
steam cultivation. Owing, however, to the difficulty of 
getting supplies of fuel and water in the desert, the power 
will be provided by a 25 horse-power oil engine ; while in case 








CABLE LAYING PLOUGH 


develop a horse-power for 141b. of steam, each boiler will 
only supply one-third the power necessary for one engine. 
The steam piping is to be of lap-welded wrought iron. 

The five main engines are being constructed by Willans 
and Robinson. They are of the usual vertical, triple- 
expansion three-crank condensing type. They are to run at 
120 revolutions per minute, and to develop 3000 indicated 
horse-power with a steam pressure at the throttle valve of 
1801b. on the square inch, and with 25in. vacuum. The 
condensers are each to be capable of dealing with 22} tons 
weight of steam per hour. They will be placed in the base- 
ment of the building below their respective engines. The 





of trouble with the traction engine it is expected that twelve 
camels will be amply sufficient to draw the plough. The 
traction engine will wind in the plough for a distance of 
200 yards or so, and will move further on to continue the 
process, the rate of advance being 1} miles an hour. As the 
cable will be laid in sand, the operation will, of course, be 
easy. M. Bajac claims that the plough is capable of laying 
a cable in any hard ground, though, naturally, the progress 
would be much slower. In the case of the African cable 
the plough is regarded as the only possible means of doing 
the work, as trenching in the loose sand is out of the 
question. 
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STEERING GEAR FOR TWIN-SCREW 
STEAMERS. 


THE accompanying engraving represents in diagrammatic form 
a steering gear for twin-screw steamers which has been intro- 
duced by Mr. V. de Michele, M. Inst. C.E., of Higham, 
Rochester. Its object is to avoid the loss taking place due to 
its retarding effect when an ordinary rudder is used, and also, 
it issaid, to render unnecessary the use of steam steering 
gear under ordinary sea conditions. Under this system the 
steersman has control over the admission of steam to the 
engines, the whole being done direct from the bridge without 
any signalling to theengine-room. It will be seen by glancing 
at the illustration that the tiller is connected by means of two 
systems of bell cranks and links to two throttle valves placed 
in the main steam pipes going to the two engines. The valves 
are so designed that when they are half open the engines are 
running at their normal speed, and the gear never closes them 
so far as to entirely stop the engines. The tiller is split 
horizontally, the upper half controlling one valve and the 
lower half the other. Ordinarily when steering these two 
halves are held together by a pin dropped through holes in 
either of them. When the tiller is held centrally an equal 
amount of steam is being given to both engines, that is to say, 
that the throttle valves are equally opened. If, however, it 
is moved to one side or to the other, one valve tends to close 
and the other to open, with the result, so it is claimed, that 
the steering is performed with great accuracy. The pin 
holding the two portions of the tiller together can be removed 
if required, and then the two halves of this tiller can be 
thrown over the one in one direction and the other in the other. 


; 


° 


¢ 
¢ 
SPLIT TILLER 











| holes. The space above the false lining on the roof received the 
air or — driven in by the circulating fan, while the space below 
the false floor communicated with the circulating trunk. The 
perforations in the false linings served the purpose of distributing 
the circulation throughout the chamber. The refrigerating coils 
over which the circulating fan delivered the air or gases were 
enclosed in a wood casing running longitudinally about half the 
length of the chamber, About the middle of the chamber there 
was a communication between the interior of this casing and the 
space above the false lining of the ceiling. There was a longitudi- 
nal bulkhead running the whole length of the chamber, for the 
purpose of insulating the deck stanchions, 

The portion of the orlop deck outside the chamber in which the 
fan was installed was lighted by electric light, which was properly 
fitted up by a firm of electrical engineers, but the chamber itself 
was not lighted. 

The apparatus was worked as follows:—The furnace having been 
charged with coke, the valve communicating with the supply pi 
was closed, the valve to the outer air being thrown open. The 
furnace was then lighted and the blower started. As soon as the 
coke had burned through—that is to say, as soon as the upper part 
was aglow and smoke had ceased to be emitted—the valves were 
reversed, and the products of combustion were driven by the 
blower through the supply pipe into the circulating trunk. Mean- 
while the circulating fan had been started, and the furnace gases 
were thus carried into the chamber, being cooled down on their 
way by passing first through the cooler on the upper deck and then 
through the coils of the refrigerator. 

The action of the dry and wet filters would be to remove the 
dust and also a large proportion of the carbonic acid (CO,), as well 
as the greater part of the sulphur compounds present in the gases. 
There would remain, therefore, for the most part only carbonic 
oxide and nitrogen. 





The Para is a vessel of 2295 tons, belonging to the Royal Mail 
Steamship Company. After leaving Southampton she proceeded 
to Jamaica and thence to Central American 
ports, returning to Jamaica on the home- 
ward voyage. Here about 2000 bunches of 
bananas were put into the Lawton chamber. 
Mr. Lawton himself came on board at this 
port, and expressed himself satistied with 
the manner in which the electric light had 
been installed in the chamber. 

The vessel left Jamaica on November 19th, 
having on board a crew of 144 hands and 8&8 
« passengers. Among the latter were included 

the following persons interested in the 

Lawton process :—Mr. Arthur Lawton, Mr. 

Hamilton, Mr. Marsh, and Mr. Treatt, for 

Lawton’s Patents, Limited, and Mr. Ast- 

wood, for the United Fruit Company. 

The vessel left Jamaica on November 19th. 

On the evening of the 20th the chamber was 

closed, and at 10.30 p.m. gas was first ad- 

mitted in the manner described above. 

After about three-quarters of an hour the 

coke had burnt away, and the valves of the 

supply and escape pipes were then closed, 
while the valve leading from the furnace to 
the outer air was thrown open. The fur- 
nace was then recharged, and the operation 
was repeated, the circulating fan running 
the whole time. Mr. Marsh was in charge 
throughout the night of the 20th, and soon 
after 5 a.m. on the 21st he was joined by 

Mr. Treatt, to whom he proceeded to give 

instruction in the working of the apparatus. 

At about 8.30 a.m. Mr. Marsh went off 

watch, leaving Mr. Treatt in charge. During 

the day the plant was worked by Mr. Treatt 
and Mr. Hamilton, neither of whom had had 
any previous experience, It does not appear, 
however, that there was much difficulty in 
working the apparatus, or that much experi- 





ence was required. 
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THE DE MICHELE STEERING GEAR 


According to the way they are thrown, this will either result 


in the valves being both thrown further open, or both nearly | 


closed, thus increasing or reducing the speed of the vessel. 
The engineer is to have control in starting, stopping, and 
regulating the engines ; the steersman can only influence 
their running relative to each other. We can hardly 
imagine, however, that the proposal is likely to meet with 
approval from naval engineers. To have anyone but them- 
selves altering the speed of their engines is, we think, likely, 
on the other hand, to meet with their strongly-expressed dis- 
approval. 








THE ACCIDENT ON BOARD THE 5S.S. PARA. 
THE report of the Board of Trade on the explosion which took 
place on et the steamship Para when at sea between Jamaica 
and Barbadoes, on November 21st, 1901, has just been issued. 
The accident occurred in connection with an experimental plant 
for preserving fruit, invented by Messrs A. L. and A. W. Lawton, 
of Brooklyn, U.S.A. The principle involved consists in keeping 
the fruit inanatmosphere heavily charged with carbonic oxide—CO. 
The apparatus on board the Para consisted of the following parts : 





| chief officer, Mr. Morrison, gal 
| within a few minutes of the explosion, but was obliged to return 


— In a small house erected on the upper deck immediately abaft | 


the engine hatch there was a blower driven by a small steam engine | 


which delivered air into a coke furnace. The internal dimensions 
of this furnace were about 3ft. deep by 9in. in diameter. This 


part was fitted with two valves, one communicating with the outer | 
| the explosion was certainly not caused by the refrigerator, nor 


By closi 


air, and the other with a supply pipe 4in. in diameter. 
‘ases coul 


the former and opening the latter valve, the furnace 


At 6.30 p.m. Mr. Marsh again came on 
watch, and proceeded at once to the orlop 
deck. On looking into the chamber he 
observed that the atmosphere was thick 
from the admission of smoke. He returned 
to the upper deck, and at about 7 p.m. 
admitted fresh gas into the chamber. 
This operation was completed at about 
7.45 p.m., when the valves communicati 
with the chamber were closed amd remain 
so until the time of the accident. At about 
8.30 p.m. Mr. Lawton went down to the 
orlop deck, Mr. Hamilton and Mr. Astwood 
having gone down either previously or at the 
same time. At 8.48 p.m.a violent explosion occurred in the 
Lawton chamber, accompanied by a dull red flash of light. 

The effects of the explosion were considerable. All four decks 
aft were seriously damaged, the deck beams being broken and bent 
in many places. So severely was the vessel damaged that a com- 
plete rebuilding of the internal structure of the after part was 
rendered necessary. Fortunately the hull was left intact, and no 
leaks were started. The whole of the fittings on all four decks 
were wrecked, including the saloon and mailrooms. The bulkhead 
of the Lawton chamber was blown about 20ft. forward, while the 
apparatus on the orlop deck was practically destroyed. There 
was no fire after the explosion, but signs of singeing were observed 
on the “‘ fearnought” material, with which the door of the chamber 
was covered, 

Mr. Lawton, Mr. Astwood, and Mr. Hamilton were killed by the 
explosion. The bodies of the two former were found under the 
door of the bulkhead on the port side, while Mr. Hamilton’s body 
was further forward and clear of the fallen bulkhead. The master, 
the head waiter, the barman, a saloon boy, and one of the 
passengers were slightly injured. 

Notwithstanding the very alarming nature of the accident, the 
discipline on board the vessel soc to have been excellent. The 

antly descended into the orlop deck 








owing to the suffocating nature of the fumes. 
Captain Thomson, his Majesty’s Chief Inspector of Explosives, 
who is the authcr of the report, says that, ‘‘ As the accounts pub- 
sd + to 


3 volumes to 1 of air. It is obvious that if the gases are admitteg 
repeatedly into a chamber previously filled .with air, sooner 
later the proportion of gas to air will lie between the explosive 
limits. If the supply of gas were continuous, the limits might he 
passed in a few hours, and the proportion of gas would en be 
too high for an explosion to be ible. Such, however, was 
the case. During the intervals between the successive admission 
of gas, leakage was taking place, and air was finding its way jn “ 
replace the gas which was escaping. It would be impossible 
render so large a chamber absolutely air-tight, and, moreover the 
escape of gas and entry of air would be facilitated by the action of 
the circulating fan, which would produce differences of pressure j 
different parts of the system. ‘ 

‘‘Not only therefore is it possible that there would be an explosive 
atmosphere in the chamber, but it is probable that under the oon. 
ditions of working such an atmosphere might be maintained for an 
indefinite period, Dr. Dupre estimates that in the proportions 
giving the maximum effect the explosive force of the atmospheric 
contents of the chamber would be equivalent to that of about 
800 Ib. of gunpowder. He thinks, however, that the effects are not 
such as to indicate that this maximum force was attained, and jn 
this opinion I concur.” 

Ignition was effected by a spark from the electric light fittings 
peeeny how caused it isimpossible to say. He holds Mr. Lawton t, 

lame, because he did not inform the master or anyone else cop. 

nected with the ship that the contents of the fruit chamber would 
be explosive. Captain Thomson holds further, however, that if due 
precautions are taken the process may be carried out on board ship 
without any serious risk, and the report concludes with a descrip. 
tion of the precautions to be observed. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 





THE PROBLEM OF FLIGHT, 


Sin,—I suppose that Mr. Challis, in your issue of March 2st, 
would hold that the wings of birds held them up against weight by 
reason of their flapping. He has never seen an eagle, and he ma 
never have seen a condor, or albatross, or frigate bird, but if he 
ever travelled in this country much he must have seen a sand hil] 
crane, a wild goose and a wild duck. 

Let us examine these last three, since they all flap their wings in 
flight, excepting the crane in its migrations. These birds vary in 
weight and in extent of wing surface, and we will take «an average 
case. A crane will weigh 8lb., with 4 square feet of wing surface; 
a goose, 101b., with 3ft.; and a duck 51b., with 2ft. The crane will 
vibrate its wings once a second, swinging the outer end 2ft. from 
highest to lowest point, and return. e goose vibrates twice a 
second, 18in., and the duck four timesa second, through l2in. The 
wing next to the body of the bird does not move, it is only the 
extreme end that moves as above, in distance ; but I will be liberal 
and say that the entire wing moves at a given rate. The return 
stroke is wasted, since it does not produce pressure ; but I will not 
insist on this, but say that its entire motion is effective. 

Taking a table of wind pressures and velocities, we tind thata 
wind blowing vertically upwards from the earth against the 
extended wings must move at the rate of 20 miles per hour, or 
30ft. per second, to sustain the crane ; 25 miles per hour, or 37ft. 
per second, to hold up the goose ; and 23 miles per hour, or d4ft, 
per second, to buoy the duck. Since the bird flies in calm air, its 
wings must move at the rate of the wind velocity to prevent the 
creature from coming down. But the crane’s wing moves at the 
rate of 2ft. per second, though to keep the case from total 
absurdity, Jet us suppose it moves at the rate of 2 miles per hour, 
or 3ft. per second, producing -020 of a pound pressure on a square 
foot, when it will require 99 extra pairs of wings added to the 
pair Nature gave it to keep it aloft. The goose must have 166 
pairs and the duck 100 pairs, This leaves nothing for lateral 
motion, which is an additional resistance. A bird that weighs a 
few ounces may sustain itself by flapping. A humming-bird may 
do so, but a Slb. bird never did. Such a re 2 involves 
absurdity pure and simple. Weight of these birds is not sustained, 
They are falling at every instant of their flight. That they do not 
get nearer the earth is because they are going up in another 
motion in which there is no gravity action. Flapping is to aug- 
ment the forward thrust by forcing the air more violently through 
the plates of the wings. But the crane need not flap. {t has an 
expanse of wing that is ample to produce the thrust while rigid, 
and this ability is exercised in its migrations always ; no man ever 
saw a wing motion of a migrating crane. 

I suggest to such observers as Mr. Challis the propriety of doing 
a little work with the domestic fowls. There is no need whatever 
to study the soaring birds, Any bird of 3 lb. weight willdo. Get 
the square feet of the wing surface ; double it to be sure you have 
enough. Observe how much vibration there is in a second. Treat 
the wings as if they moved one way, the up flap the same as 
the down one. Be liberal, giving the Lird the benefit of 
all doubts. Then take a table of wind velocities and pressures, 
and study out how the wing motion sustains the weight of the 
animal. No greater delusion can be imagined than the current 
notion that the flapping of a bird's wing sustains its weight. | 
started out with the belief that rigid wing fight, or soaring, was 
veculiar, A migrating crane was a wonder. soon found that a 
v~arnyard fowl that jumps from the ground and flaps itself into the 
air and alights two hundred yards distant from its starting point 
is as absolutely mysterious as a condor in its lofty fixed wing 
rotations. No matter how much energy the creature puts into its 
wing motions, that is beside the point. It is a question of velocity 
and resulting pressure that decides. Velocity is known, pressure 
is known. Will that pressure support the weight ! ; 

There is an adage that ‘‘actions speak louder than words,” which 
is flatly contradicted by bird flight They say, ‘‘Look at me, but 
do not imagine that my weight is held up by my flapping wings. 
I flap to pull myself up on the incline against air resistance, and to 
prevent my weight from getting me to the earth, Look at what I 
do, and beware of delusions.” ¥ 

It does look as if somebody would have to produce that rotating 
device to translate the birds into the vernacular, But no birds 
that I have studied in their native haunts approach the wild 
turkey in positively proving that their muscular exertions do not 

tain their weight. They not only disprove it, they make it 








lished in some newspapers at the time attributed the 
the nepigerating apreceien, and as some injustice has been thereby 
done to the Lindé Refrigerating Company, it isnecessary to say that 


| from its nature could it have been produced by this apparatus, 


be driven first through a cooler consisting of a water-jacketed pipe, | 


and then through a filter packed with dry lime and steel-wool. 
Thence the gases would travel by the supply pipe to the orlop deck, 
where they would be discharged into a zinc-lined wooden trunk. 
This trunk led from the lower part of the Lawton chamber into a 
fan driven by a steam engine. By means of this fan the air or 
gases drawn from the floor of the chamber could be driven through 
a wet filter and over the surface of a coil, which was kept at a low 
temperature by the direct expansion of ammonia from a Lindé 
refrigerator, which was situated in the house on the upper deck. 
The wet filter was fitted with trays of metal gauze, through 


| and air in the Lawton chamber. 


| tended to be produced in the furnace is 


| as much as possible of the carbonic acid forme: 


Unquestionably the accident was due toan explosive mixture of gas 
I have said that the active 
principle in the gases used in the Lawton process was carbonic 
oxide. That it was this gas and not carbonic acid which was in- 
roved by the fact that 
lime was used in the filters, with the evident cn aes of absorbing 

. Moreover, the 
effect of increasing the depth of the furnace, as was done after the 


| first voyage, would be to produce more carbonic oxide and less 


which lime water was made to trickle, and over which the gases | 


circulated. 

The Lawton chamber occupied the whole after part of the orlop | 
deck. It was enclosed by a transverse bulkhead in which were | 
two doors fitted with plate-glass windows. The lining of the | 


| for the purpose. 


| carbonic acid. Now, carbonic oxide is an inflammable gas capable 
| of forming with air a mixture which is not only explosive, 


ignited, a dull red heat being sufficient 
r. Dupre stated that he had experimented 
with gases in about the proportion which would have been pro- 
duced in the Lawton apparatus. He finds that taking one volume 
of air and adding ;'; aw a volume of the gases, the mixture begins 


but also very easil 


chamber consisted of a thickness of wood, about 6in. of slag-wool, | to be explosive ; when the proportion of gas reaches 1} volumes, 
and two layers of wood covered with zinc. Over the zinc on the | the maximum explosive force is attained; the mixture con- 
ceiling and floor there was a false lining of wood perforated with | tinues to be explosive until the proportion of gas has reached 


ridiculous. Of all the birds known to me, this one is the most 
splendid. A gobbler in the wildnerness, showing off before his 
flock, is pd to beseen. Its wings are wide, and not pointed, 
and they are small, but vigorous. I killed a premium specimen 
some ten years ago that weighed 18 lb., with a wing surface of 
three square feet, which was 6 Ib. to each square foot of wing. | 
never knew one of these birds to cover more than half a mile 
before alighting. The wings of the above bird vibrated four times 
a second through less than 18in., but we will say eighteen ; count, 
the entire motion against pressure, and suppose the whole wing to 
move alike, we then have Poin., or 6ft. per second of motion. The 
tables give -123 Ib. pressure ‘for 7-33ft. per second, requiring not. 
less than ed pairs of wings to balance weight. If we confin 

the case strictly to the facts, the number of wings would have to 
be at least doubled. These birds, like all other heavy birds, can 
float for considerable distances on rigid wings after momentum 1s 
gained, but in such case one of two things invariably happens, 
either velocity falls off, or the birds slant downwards. If the ratio 
of wing surface to weight is too small for soaring, one or other of 
the two alternatives always happens. The instant the views stop» 
flapping momentum must give back the energy imparted by the 





flap, which causes velocity to fall, and flapping must begin again. 
or the ground be reached. If the bird seats upwards more weight 


poe a 
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parallel component to be cancelled by the plate action, 
nd retardation is inevitable. I worked out the flight of the 
§ mmon grey pelican of Florida years ago, and the paper was pub- 
fished but t ave forgotten where. That bird is a heavy, clumsy 
‘reature of slow motions, and the best for study that I know of, 
bat it cannot soar. Its congener of that region, the white pelican, 
has the soaring ability, only exercised on rare occasions during the 
preeding season, and it roust have been an allied variety that was 
geen in Montana by Mr. Lea. 3 
If wing structure is large eno h, and the plate structure suffici- 
ently developed to give enough thrust up the incline of the wings 
to keep on a level resultant, no flapping is needed. Wing motion 
does augment the plate thrust by violently spurting the air through 
the surface. But where the normal pressure is competent without 
such spasms, true soaring sets in, I, LANCASTER, 
Chicago, April 9th. 


enters the 





FUEL ECONOMY. 

sin, —Fuel forms a large item in the cost, of all steam-using 
operations, and a reduction of fuel charges by 20 per cent. would, 
in many cases, add 1 per cent. to the profits available for distribu- 
tion to the shareholders. In view of the tendency for fuels to rise 
in value in this country, owing to the gradual increase in the depth 
at which the coal mines are being worked, there is the greater 
need that our engineers should give attention to the question of 
fuel economy. ae ; 

Professor Perry, in his recent letter to Valure, March 20th, 1902, 
has drawn attention to the great importance of this question for 
British manufacturers, and has urged the appointment of a Royal 
(Commission of Scientists, with unlimited command of capital, to 
solve the problem of obtaining energy from coal by more direct 
methods than those at present in use. However, until the steam 
hoiler and the steam engine are superseded by the carbon cell, or 
by some form of apparatus for extracting energy from the ether, 
it behoves engineers to make the best possible use of the means at 
their command. This is not at present being done. The steam 
boiler is not worked by the greater number of users so as to yield 
its highest possible efficiency. Instances could be given in which 
the actual steam-raising work of the boilers is only 50 per cent. of 
that which could be obtained with the same boilers under more 
vorrect conditions of firing and draught. 

The remedy for this state of affairs lies with the fuel expert, 
who by examination of the coal used, and the waste gases, can 
tell exactly where the losses are incurred. The fuel used in all 
large power generating plants ought to be adapted to the type of 
boiler installed, and a check ought to be kept upon the regularity 
of its thermal value and ash contents, as it is received in bulk 
from the mine. The waste gases passing from the boilers to the 
chimney ought also to be examined and tested at intervals, in 
order to guard against the extremes of too little or too great a 
percentage of air yey | passed into the flues through the fire- 
boxes. The value of this examination of the gases alone cannot 
be overrated. Cases have occurred in which the steam-raising 
efficiency of a battery of boilers was raised from 58 per cent. to 
70 per cent. by this comparatively simple check upon the firing 
and draught. 

With careful firing and correct draught an average of 14 per 
cent, of carbonic acid should be present in the chimney gases. 
The ordinary percentage is far eee this figure, and some 
authorities place the general average at only 8 per cent. This low 
percentage is due to excessive draught, and consequent unnecessary 
amount of air passing through the boiler flues. The result is a 
large increase in the amount of heat carried away by the waste 
gases. The actual loss—represented by the difference between 
14 per cent. and 8 per cent. CO, in the waste gases, with chimney 
gases at 560 deg. Cent.—is equal to 10 per cent. of the fuel burned 
in the boilers. ° 

The following table shows the money value of this loss per 
year, for boiler plants of various size, taking fuel at 8s. per ton at 
the boilers :— 

Actual losses incurred in most boiler plants as at present worked, due 
to low percentage of CO, in the waste gases. 
Wasted fuel. 


Tons of coal burnt Tons Tons per year of Money value of 
per day of 24 per 330 working loss per year. 
hours. day. days. € 

0. 1 ; 330... 132 

25 2. 825 330 

5 . - 1650... 660 

75 er a See . MI. 990 

100 — ‘ 3300 1320 


It is no doubt true that many engineers deliberately use exces- 
sive draughts with their boiler plants in order to avoid smoke 
prosecutions. This policy is especially favoured by electric light 
engineers in the neighbourhood of large towns. It may be 
questioned, however, whether these engineers have realised the 
money value of the fuel waste that occurs when excess of air is 
continually admitted to the fire-boxes ; or, given that recognition, 
whether they have known that it was possible both to avoid the 
smoke and save 10 per cent of their fuel by a more scientific 
management of their boilers. 

As already stated, this waste of fuel can be prevented by careful 
attention to the character of the fuel supply, and to the composi- 
tion of the waste gases passing up the chimney. The value of fuel 
and gas analysis to the steam engineer is now fully acknowledged 
in the more up-to-date works in America and Europe, and it may 
be expected that, as the £ s. d, aspect of the question is more 
widely recognised the scientific management of boiler plants will 
become general in our own’ country. 

Liverpool, April 25th. JouN B. C, KersHaw, F.I.C, 





THE MOTOR CAR OF THE FUTURE. 


Sin, —I have read with interest your article on the transtrission 
fear of cars, and the correspondence it has given rise to, While 
there is no doubt that something a great deal more quiet than most 
of the present cars is required, I doubt very much whether the 
gearing will be done away with. 

_ The present style of car has developed very largely under the 
influence of French racing, and while it is a most wonderful 
vehicle in many ways, this has not been conducive to durability in 
certain parts. Again, in a race noise is of no importance, and 
therefore has not to be considered. Again, for racing it is neces- 
sary to have the extreme speed that can be obtained under all 
circumstances ; therefore, four speeds are provided, and in order to 
save weight, the gear is made as small as it will stand. Again, in 
order to avoid the small amount of friction involved in some of the 
wheels running idle the gears are slid into each other sideways. In 
order to make them stand the shock of this they have to be made 
of case-hardened steel, and when this wearsa little it becomes very 
holsy ; further, it cannot be made a very close fit even when new, 
or it is in practice impossible to get it in gear. Then, again, it is 
the practice to drive through several gears. The usual car has 
three drives. Gear from engine to countershaft. Bevel gear from 
this to the cross shaft and chains, then to back wheels. All this, 
I venture to think, will go out of fashion. For practical work the 
extremely high speeds are not necessary on the flat, what is required 
being a good speed up-hill. This can quite well be obtained 
ma modern motor with only two speeds, the top of which, at all 
events, should gear straight on to the back wheels. 
there is no difficulty in arranging for good big gears, and it is also 
possible to make them with steel running on bronze wheels. In 
this case they can’ be made to run quite quiet, provided that the 

are not of too great a ratio. Further, if absolute quiet is desired, 
it is possible to make one of the gears of raw hide or fibre. I do 
hot think myself that it is likely that anything will in the immediate 
future supersede the gears, as they are certainly by far the most 
Satisfactory means of transmitting the power as regards reliability. 


If this is done | 





The worm drive of the Lanchester seems, however, pretty satis- 
factory. 

As to the steam car, Iam not very hopeful about it compared 
to those driven by internal combustion engines. The Serpollet 
car has done a most wonderful speed, but it is stated that the 
working pressure was 750 lb., and the horse-power over 120. My 
own idea is that the Serpollet system is too complicated for ordinary 
use, while I do not much fancy the idea myself of using such dirty 
stuff as ordinary petroleum on a pleasure car. My experience has 
mostly been with small marine engines, and I think that the steam 
engine has about got to its limit, while the other is only in its 
infancy. In fact, I think that so far from the steam beating the 
oil for cars, the latter will beat the former for most of the purposes 
for which it is used now. Certainly its use is extending with 
great rapidity. It may be true that the Serpollet, with its 
complicated differential pumps, cams, tappets, &c., has got a fuel 
consumption of less than the petrol car. Even then, the fuel is a 
very small part of the cost of the car, and I believe that its con- 
sumption of lubricating oil is much greater. 

As to Mr. Branstein’s statement that ignorance of the propelling 
machinery of « car makes it an element of danger to the public, 
this is absurd, as the average horse driver knows nothing of the 
anatomy of the horse’s machinery. This has been found not to 
necessarily make his driving dangerous, F, STRICKLAND. 

Teddington, London, April 28th. 





CAST IRON BRIDGES, 


Sir,—In your article in THE ENGINEER of the 18th inst., under 
the title ‘The Strengthening of Early Iron Bridges,” it is 
remarked, in reference to cast iron arched ribs, that ‘‘ many of 
them, perhaps of a span of 140ft., have a depth of rib of not more 
than 3ft.” It may, | submit, be gathered from this observation 
that the writer considers this depth, which bears a ratio to the 
span of 7,, is toosmall. With — permission, I will give a few 
examples of the proportion of the depth to the span in existing 
cast iron arched rib bridges. It does not appear, so far as my 
researches have extended, that there is any particular rule for 
fixing the proportion to be employed between these data in such 
structures. In the case of wrought iron arches, and in presum- 
ably those of steel also, the ratio is usually found to be from 5 
to js of the span. It will be seen that with the exception of 
some cast iron examples, in which considerations, other than those 
of simple utility and economy prevailed, the limits of J; to 7 
of the span, generally adopted for arches of wrought iron an 
steel, have been fairly well adhered to in those constructed of the 
other and older material. 

Commencing with the largest, and one of the oldest cast iron 
arched rib bridges in the world, that of Southwark, over the 
Thames, the proportion is represented by the fraction 75. The 
Tewkesbury Bridge, built by Telford, over the river Severn, with a 
span of 170ft., and a depth of rib of 3ft., gives yy. Itshould be 
stated that in all these examples the depth of the rib is that at the 
crown of the arch, and the fraction is given in whole numbers. 
Rochester Bridge over the Medway, by Sir William Cubitt, has ,\,, 
and the Standish arch on the Midland Railway equals J,. A ratio 
of J; obtains in the road bridge over the river Trent at Notting- 
ham, and was also adopted in the bridge of El Kantara near 
Constantinople. The largest cast iron arch in France is that of the 
Pont St. Louis, over the Seine. It hasa span of 220ft., and its 
fraction is ,{;. Over the river Swale, in Yorkshire, there is an arch 
with a proportion of ~5. A bridge over the — Canal has 54, 
and a small example built for foot traffic by the Thames Conser- 
vancy shows the exceptional ratio of J;. To complete my list, I 
should not omit to mention the two very handsome bridges in the 
Severn Valley, the Victoria, opened in 1861, and the Albert Edward, 
in 1864. They are each 200ft. span, and their fraction is j,. They 
were designed by the late Sir John Fowler, and are the largest 
cast iron arches ever built to carry railway traffic. Since steel has 
ousted all other materials for bridge building upon any scale of 
magnitude, it is not very probable that cast iron will ever 
be employed again in the construction of large arched rib bridges. 

London, April 23rd. BRIDGE. 





VIBRATION IN TUBE RAILWAYS, 


Sir, —Perhaps you will kindly excuse my questioning the omni- 
science of the editorial chair ms I say that Mr. Mallock’s use of 
the term ‘‘amplitude” is undoubtedly perfectly consistent with 
the established sense of the term in connection with oscillations 
and such things as earthquake tremors ; and that in treating of 
all sorts of periodic changes scientifically, the coefficient A—for 
instance, in any such expression as A sin m x, where « is the 
variable—is undoubtedly called the ‘‘amplitude” of the oscilla- 
tion, and is half its range. I was taught in Trinity College, 
Dublin, and certainly learnt the meaning of the word to be such, 
and I do not think Trinity College, Dublin, differed, or differs, 
from general usage in this matter, for Lord Kelvin uses the 
word in the same way in treating of variations of underground 
temperatures, tides, &c.; Fleming in dealing with alternate 
currents in transformers; and others in relation to earthquake 
tremors, indicator springs, and so forth. The word is, of course, 
often used loosely to express the whole, and not the half, range of 
an oscillation ; but I cannot agree with a man being taken sharply 
to task on the ground of such loose usage because, when dealing 
with a special matter, he adopts a fully established sense of the 
word, sanctioned by the usage of sixty years at least in all 
leading treatises on cognate subjects, and unquestioned at dis- 
cussions of the Institution of Civil Engineers and other professional 


associations. MAURICE F, FITZGERALD. 
Queen’s College, Belfast, 
April 29th. 





Sir,—The word amplitude, to which you attach one meaning and 
Mr. Mallock another, is one of those unfortunate terms which may 
carry a double meaning. It is a misfortune for science in general 
that no adequate attempts are made to form concepts of the 
words used. The words themselves consequently are used in a way 
that confuses issues. 

Beyond question, in astronomy, amplitude means the entire 
range from extreme point to extreme point. The amplitude of an 
are is the distance in a horizontal line from end to end. In 
horology, the amplitude of a pendulum is the entire swing, not 
half the swing ; of a chronometer balance, the amplitude is the 
whole are described. Thus, if the balance made a complete 
revolution, it would be 360 deg. In the article on acoustics in the 
‘*Encyclopedia Britannica,” dealing specially with vibrations, 
‘amplitude of vibrations” is specially and carefully defined as 
‘‘ the distance between extreme positions.” 

I have no reason to doubt that Mr. Mallock has some precedent 
for his use of the word as representing a semi-vibration. But I 
think advantage might be taken of what has appeared in your pages 
to settle the matter once for allon an authoritative basis. Might 
I venture to suggest that some of our eminent science teachers 
might agree on a definition and make it public ? Z. 

Westminster, April 30th. 





A LOOKING-GLASS PUZZLE. 


Str,—I have a mirror, about 3ft. high by 2ft. wide, fixed to a 
wall. The glass appears to be perfectly flat. It is a brilliant 
plate, and cost a good deal of money. 

All vertical lines are reflected in this glass with absolute truth. 
I have tested them with a plumb-line, 

All horizontal lines are reflected as inclined about 5 deg., the 
right-hand end being lower than the left. There is no distortion 
of any kind The cornice of the wall opposite the mirror, for 





example, is reflected quite straight, but inclined. The effect of 
this deflection is very curious, no right angles existing in the 
reflected images. 

There is no difference in the depth of the reflection. That is to 
say, the cornice, for example, is not further back at one side than 
the other. 

All lines at right angles to the glass are reflected truly, without 
any inclination or distortion. Wiil any reader kindly explain to 
what all this is due? I am not ignorant of the laws of light. I 
can make nothing of this puzzle. Lux. 

Westminster, April 30th. 


TOOL HOLDER. 


Sir,—We are obliged to Messrs. Noakesand Sons for their letter of 
21st inst. with reference to the patent tool holder and curved tool. 
It is certainly interesting and gratifying to know that they have 
used this holder and tool for about four years. Might we point 
out that the holder and tool referred to were patented four years 
ago, and consist of a curved tool made of ordinary flat steel and 
inserted in a slot in the holder. But since the origin of this 
patent another patent has been obtained ae with the slot, 
and using an angle at the bottom of the holder to keep the tool 
in position, and so adapted to allow of being used for right and 
left-hand sliding and right and left-hand facing with one curved 
tool. The curved tool, as used in the first patent, is still retained 
in the new patent. ROBERTS BROTHERS. 

Dukinfield, April 29th. 








TRAMWAY AND LIGHT RAILWAY CONGRESS. 





Tue following arrangements have been provisionally made, subject 
to alteration :—The formal opening of the Congress to take place 
on Monday afternoon, June 30th, at the Berners Hall, Agricul- 
tural Hall, Islington. The opening of the Tramway Exhibition to 
follow immediately after. 

In the evening a re-union or conversazione to be held, when 
those invited will be the joint guests of the Union Internationale 
Permanente de Tramways and of the Association. 

On the three following days, July Ist, 2nd, and 3rd, Congress 
meetings will be held at the Berners Hall in the forenoon, and 
excursions will be made in the afternoon. 

On Friday, the 4th, the Congress will sit until they complete 
their labours, and in the evening a banquet will be given by the 
Association at De Keyser’s Hotel. 

On the 5th July, and possibly on the 6th, it is hoped that 
lengthy excursions may be arranged. 

The headquarters of the Congress will be at the Agricultural 
Hall. There will bea General Committee room during the Congress 
at De Keyser’s Hotel. 

The Congress Committee to whom the Council have delegated 
full powers consists of :—Congress Committee—R. H. Scotter, 
C.E., M.I. Mech. E., M.E.E. (Munich), Chairman; Everard R. 
Calthrop, M. Inst. C.E., J. W. Courtenay, A. M. Willcox. Ex- 
Officio :—Sir C. Rivers Wilson, G.C.M.G., C.B., President; L. A. 
Atherley-Jones, K.C., M.P., Vice-president; C. R. Bellamy, 
Assoc. M. Inst. (.E., Chairman, Finance and General Purposes 
Committee ; Lt.-Col. R. E. B. Crompton, C.B., M. Inst. C.E., 
M.1L.E.E., Chairman Technical Committee ; William M. Murphy, 
Chairman Statistical and Literary Committee; Stephen Sellon, 
Assoc. M. Inst. C.E., Chairman Law and Parliamentary Committee ; 
Ernest Benedict, M. Inst. C.E., Secretary. 








CoLD STORAGE AND Ice AssociaTION.—Sir Horace Tozer, Agent- 
General for Queensland, will be one of the guests at the annual 
dinner on May 9th, when the Hon. Alan de Tatton Egerton will 
preside. In the afternoon, at the Society of Arts’ hall, two papers 
will be read, one by Dr. W. Hampson on “The Rationale of 
Cooling Phenomena,” and the other by Mr. R. J. Key on ‘‘The 
Business Side of Cold Storage.” 

Wrovcut IRON FENCING FoR SouTH AFRrica.—Remarkably 
quick work has recently been done by Bayliss, Jones and Bayliss, 
Limited, Wolverhampton. On Thursday, March 27th, the Govern- 
ment, having previously invited and received Bayliss, Jones and 
Bayliss’ tender promising five miles per week, contracted with 
them to put in hand as much five-bar continuous fencing up to 
30 miles as they could guarantee to ship at Liverpool within three 
weeks from date, #.¢., by Thursday, April 17th, a period of time 
which, as it included the Easter holidays, left the firm only eleven 
working days in which to execute the contract. At the time of 
receiving the contract the necessary material for its fulfilment was 
in no more advanced stage than that of pigs and puddled bars. 
On Wednesday, April 2nd, the Government increased the limit of 
quantity to 40 miles, and extended the delivery time for an addi- 
tional week, i.e., to Thursday, April 24th. Several days before 
Thursday, April 17th, 20 miles of the fencing were made, put on 
three special trains at Wolverhampton, and carried to Birkenhead ; 
by the date itself they had been ig and were well out to sea 
on their way to South Africa. On Wednesday, April 23rd, t!.e 
remaining 20 miles were ready for shipment, and only wait for- 
warding instructions, i.c., the whole 40 miles of five-bar fence, 
weighing approximately over 1000 tons, were placed at the 
Government's disposal in one day less time than stipulated in the 
contract. The fence in question is so designed that, although it 
will not lend itself to quick dismantling or destruction, it can be 
readily taken to pieces at leisure, removed, and re-erected on other 
sites, so that when the war is over it may be employed for ordinary 
fencing purposes. 


CLYDE SHIPBUILDING. —Apart from the Admiralty orders placed 
on the Clyde at the beginning of April—forming, it is true, an 
unprecedentedly large proportion of the total of the present 
naval programme—the contracts for new shipping have been 
few and unimportant. The naval work placed aggregated 
about 55,500 tons’ displacement, while the mercantile tonnage 
ordered did not exceed 4000 tons gross. This is made up 
of asailing ship of about 2500 tons, a coasting steamer of about 
1000 tons, and two trawlers. The scarcity of new work is, of 
course, largely the result of continued depression of the freight 
market, while this in turn may properly enough be accounted for 
to a large extent by the too free resort to building which has been 

oing on of late. This is fully borne out by the returns of the 

istrar-General of Shipping for March. The additions to 
the register for that month amounted in all to 80 vessels of 95,960 
tons gross, of which 37 vessels of 77,996 gross tons were new steel 
steamers, chiefly of large size; while the removals from the 
register for the corresponding period numbered 63 vessels of 
54,550 gross tons, these representing all types of steam and sailing 
craft, although iron and steel steamers of varying age constituted 
the larger part. There is thus a difference between additions and 
removals of 17 vessels of 41,410 gross tons, representing a gain for 
the month which is at the rate of close upon half a million tons 
per annum. Considering that this rate of gain characterised 
nearly all the months of last year, many of them showing larger, 
it would certainly appear, especially with the freight market as it 
is, that very serious over-production is going on, and that the 
paucity of new orders is to be weleomed by the shipping trade 
enerally, and not wholly deplored by shipbuilders themselves. 
e output from Clyde yards during April was 21 vessels of 
42,140 tons, being the highest monthly return since the year 
began, and 14,680 tons higher than the April output last year, 
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AN AMERICAN TRANSPORTER BRIDGE. 


THE transporter type of bridge has been suggested for 
several points in the United States, but the first place where 
it has been actually adopted is at Duluth, the great port at 
the head of Lake Superior. A peninsula, six miles long and 
300ft. to 800ft. wide, formerly extended south-east from the 
mainland, but some thirty years ago this was converted into 
an island by cutting a ship canal across the base, to give | 
direct access to the harbour. Since that time numerous 
projects have been brought forward for connecting the main 
part of the city with the ‘‘ point,’’ which is now a residential | 
district, while the harbour side would make good facilities for | 
piers and docks for shipping. The width of the canal at the | 





mentioned, for those who do not pass Basle frequently, that 
besides the Swiss Central (S.C.B.) many other Helvetian 
lines run trains into this through station, as, for instance, 
the Gotthard (G.B.), the North-Eastern (N.O.B.), and the 
Jura-Simplon (J.8.). 
station only, the western end being maintained, at some 
imaginary line, for the German trains, the said line being for 
Customs House purposes, so that travellers for France may 
pass the ‘‘Customs’’ there and then, without awaiting for 
arrival at the German frontier, in addition to having a second 
delay at the French frontier shortly after, to permit inspec- 
tion of baggages, train, and—locomotive. Besides this 
Alsatian line—the Elsass-Lothringen- Bahn—another German 
railway, the Baden, is connected with the western end of 
Basle Station by a loop line passing around the eastern side 


point to be crossed is 320ft., and the Government would not | of the town to the Badischebahn terminus in the north. 


permit the construction of any low-level bridge with draw | 
or any bridge having piers in the channel. 


The French Eastern Railway also sends its green and 


As the ground is | crimson-painted carriages into this station from Paris and 


low, no high-level bridge was practicable, and various plans | from the Nord terminus of the Calais line, although the 


| down graded ways on to the new lines. 
These enter the eastern end of the | 


——_—_—_—== 
has been gradually cut away in width to the prese, 
critical stage, and as fast as tracks could be laid the suman 
of carriages standing in permanence at the station were ae 

’ The new tracks also 
serve for a very active and heavy service of international 
goods trains, and in particular for the Baden loop. Alreag 
sidings and a new engine-house for eight Swiss locomotives hay, 
been constructed and are in use, and a large plot of ground 
between the old engine siding and the Munchensteiner Bridg 
has been excavated some 12ft. or 15ft., and two new enging. 
houses are built thereon with accommodation for forty.ej ht 
locomotives and a transfer table well, at right angles ‘to the 
railway, provided between the two buildings. 

In order to assist the explanation a sketch plan of the 
alterations is appended, the shaded portions indicating thosg 
parts of the line already excavated. There are to be four 
new road bridges, two at the east and two at the west ends 
of the station, with widths of from 49ft. to 58ft., besides 
three distinct footbridges, making seven connections in al], 


for bridges and tunnels were rejected on account of the expense. | French locomotives are uncoupled at the frontier. Besides 





Two of the new iron bridges are already advanced ag fay 


In 1901, however, plans for a ‘‘transporter’’ bridge were | this, there are German and Austrian through rolling stocks; | across the excavated portions of the line as the traffic on the 


presented and adopted, and work on the construction has | while in the goods traffic the wagons are from nearly every | unlowered permanent way will 


permit. The first of these 


been commenced. Two steel towers on concrete piers will | continental country. To deal conveniently with such a con- ' two is a skew bridge at the foot of Margarethenstrasse, Its 
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TRANSPORTER BRIDGE AT CULUTH, U.S.A. 






A 





Section 


WAIN 





support a pair of riveted steel trusses 394ft. long, 34ft. apart, | fluence of international transport services, fourteen tracks | girders project forward over the unlowered portion of the 


the lower booms being 135ft. above high-water. 


Trolley | will be laid into the new station, and of which ten willserve | German lines. It is 


paved with granite setts and already 


trucks running on the lower booms carry riveted and braced | for Swiss and Baden lines, and four for the Alsatian lines, | laid with tram rails of the regulation metre gauge, although 


hangers, the lower ends of which carry the car. 


square foot. 


This car is | the invisible division in the length of the station being | at present they have no continuation along the macadamised 
proportioned to carry a tramcar weighing 21 tons, and to/| maintained as before for the convenience of Custom House | bridge approach. A 
have the remainder of its platform loaded with 100]b. per | operations. 
The trusses are designed for a dead load of 330 | 


rt of this approach is utilised for a 
temporary wooden bridge, which forms a curved incline 


In the meantime all this traffic is carried on over four | down to the present level crossing west of the station opposite 


tons and a live load of 120 tons, with an assumed wind load | through tracks and by a three-track bay for the eastern 

of 501b. per square foot on all exposed areas, including the | arrivals. There is only one platform, with use for a second | 
car and hangers. The stresses due to suddenly stopping and | half of one of its edges in the bay mentioned, a condition 
starting the car, and those due to traction, are all taken into | of things which prevailed at Slough some years ago. The | 


Elizabethenstrasse. 


The second bridge is of the same construction, and situated 


| above the foot of Pfeffingerstrasse, opposite the Hauser 
Hotel. 


At this point in Hochstrasse the street suddenly dips 


consideration ; and temperature stresses due to a range of | engine siding and houses are close to the station, and the | down to reach a traffic subway, which, until a few weeks 
150 deg. are provided for. The car, when at the end of its | whole of this ground, along with that of the present station, | back, passed beneath the gaged to Peter Merian Strasse, 
e 


travel, stands between the columns or posts of the tower, so | will be excavated to the depth referred to. 
As the rails for the 
trolley carriers must extend across the tops of both towers, 
the contraction and expansion are provided for by placing 


that no part projects over the water. 


nests of rollers under the columns of one of the towers. 
The bottom booms of the trusses are of box section, open 


at the bottom, and within these are the rails for the trolleys. | 


There are eight two-wheeled troiley trucks on each side 


This represents | but was, of course, cut into by the excavations. Hence, as 
the removal of 600,000 cubic metres of materials, principally | the streets round about are already built upon, a direct 
gravel and sand, and therefore easily worked. | approach was impossible, and it became necessary to con- 

Work was commenced at the two extremities of the town, | struct an embankment flanking the railway to carry the 
| east and west. On the eastern side the first necessity was | bridge approach along to the higher levels of Hochstrasse. 
to remove the then city goods stations to a point farther east | The retaining walls are of sandstone, with granite copings, 
known as ‘‘ The Wolf.’’ Here new buildings and sidings were | and two flights of granite steps enable pedestrians to get 
constructed and opened for traffic in 1899, when the demoli- | direct to the bridge on each side of the arch, which now 





carrying the hangers, and short links are placed at the points | 
of suspension of the car to absorb any shock in sudden 
stopping. The hangers are stiffened and braced in all directions | 
to reduce the swaying movement to a minimum. The car | 
will have a platform 32ft. by 50ft., with a 17ft. roadway and | 
two 7ft. walks. These walks will be enclosed for 30ft. of their | 
length, so as to form cabins. The roadway will have rails 
and wires for electric tramcars. 

The bridge car will be operated by electric motors, two | 
of 50 horse-power each being provided, one for use in reserve. 
The ordinary speed will be four miles an hour, but higher | 
speeds are possible. The operations will be governed by a con- | 
troller on the car. The power will be applied by means of a | 
lin. wire rope in the lower boom of the trusses, the rope being | 
supported by automatic hangers, which will swing aside to let | 
the trolleys pass and then drop back to catch the trailing end | 
of the rope. This rope runs through the lower boom of the | 
trusses, passes down through the trolleys and hangers to the | 
car, around a 9ft. friction drum, 24in. wide, on the car— | 
driven by the 50 horse-power motor—and then up again to| 
the boom. The ends of the rope are anchored in the towers. 
Provision is also made for operating the friction drum by | 


hand in case of failure of the power. | 











| Binningen 


THE NEW STATION AT BASLE. SITE OF NEW 





A very large new station is being constructed at Basle, | tion of the old depdt and the excavation for the new station 
Switzerland, at a level of about 10ft. below that of the | commenced. At the opposite, or western, end of the town 
present building, and so involving the lowering of the whole | the Elsass-Lothringen line passed at street level through a very 
permanent way, but without any interruption to the very populated and busy quarter, crossing by a high viaduct in an 
important traffic at this point—an enterprise presenting | almost direct line to the outlying goods depdt of St. Johann. 
certain difficulties of interest. | This line is now carried in cutting, curving sharply to the 

The project of replacing the present station—long since | left and southwards, and so avoiding the inhabited part of 
recognised as insufficient and out of date—has been pending | the town in making a detour. Soon after the line was 
for some time, but on account of the exactions of the city | opened last summer a subsidence caused a derailment and 





authorities during the negotiations, theexecution of the plan 
was very considerably delayed until 1897. 

The first consideration affecting the proposed alterations 
was the lowering of the whole of the line and its sidings 
within the town limits, and the construction of a number of 
bridges over the future cutting which would permit the free 
extension of the town southwards, the railway at street level 
having so far constituted a barrier to this expansion, as it 
divided the older northern, or Rhine side, of the city from the 
new and little built-upon salubrious quarter in the south, 
Gundeldingen and the outlying suburb of Binningen. 

To give an idea of the extent of the undertaking as con- 


wrecked a train near St. Johann. 

The abandoned viaduct is now a public road, and the 
course of the line beyond is lost in streets through which it 
is difficult to realise that trains had ever run. Just at the 
bifurcation of the old and new ways the Alsatian line enter- 
ing the station comes up to road level, but a full set of tracks 
is already constructed in a parallel cutting, and by which, as 
soon as the transfer takes place, the international trains 
will be run. Lowering of the line was commenced at the 
eastern extremity, about a quarter mile from the station, 
where a road bridge, the Munchensteinerstrasse, crosses the 
railway 





sidered from the point of view of traffic working, it may be 


Commencing with a narrow cutting, the old permanent way 
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leaving four Tracks for Pa traffic untouched 
between Minchensteiner and Margarethen Streets until June 1902. 





BASLE STATION 


marks the place of the old subway. For the road support 
the bridge has five girders, with outrigging brackets for the 
lateral footways, and each girder is supported by a pillar, 
three rows of which serve for the one-half of the bridge so far 
erected. 

All the work is expected to be advanced sufficiently to 
effect the change of lines by June 1st next, at the commence- 
ment of the tourist season. The temporary station offices 
will then be found on the opposite side to the present building. 
This station is already finished on the south side of the line. 
It is built of wood in Swiss style, and is approached from 
Hochstrasse or by Gutterstrasse through a short street now 
in construction, and being laid for the electric trams, con- 
necting it with the latter street. Access to this building 
from the opposite side of the line will also be effected by # 
station subway. 

When finished this underground passage will have a width 
of 52ft., and connect up all the platforms. There will be, 
until the north side of the railway is lowered, only two main 
platforms, each one serving four tracks. For the greater part 
they will have a width of 23}ft.—of the usual continental 





height—with a length of 895ft., of whicha length of 645ft, will 
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be covered by five iron spans, each one of a width of 56ft. Yin., 
representing in total the present width of the railway. The 
heights of these roofs equal, approximately, that of the 
span, and the two which are now already partially finished 
present an imposing appearance to passengers arriving by the 
west side. The method of construction is very simple. 
The pillars, now ornamented with forged iron scroll caps, 
were put in upon prepared foundations, and the lateral lattice 
girders, assembled on the ground, hoisted into place and 
riveted-- precisely as was then done with the spans which, 
when complete with tie rods, were pulled up into place by 
ulleys on gibbets, attached to either of the two rolling scaf- 
foldings used for the work, the rivets for the members being 
heated in a portable forge. As for machines of any kind, 
none appear to have been used for the work in situ—neither 
crane, steam hoist, navvy, or power tools of any description. 
Native labour is, of course, plentiful on this highway to the 
United States. 

The spans have wooden rafters to take the boarding, which 
is covered with tarred felt and then slated. On the top is an 
angular clerestory roof for ventilation. The contractors are 
3uss and Company, Limited, of Basle. The length of plat- 
forms beyond the west, or German end, of the iron buildings, 
js temporarily covered in with lines of low wooden roofs. 
At present, with the existing station, the principal entries 
facing the Centralbahnstrasse are somewhat higher than the 
street level, and are reached by steps. To reduce the level 
here, in order that no descending steps may intervene 
between the street and the principal platform of the new 
puildings, the court-yard of the station will be lowered 20in. ; 
and, in addition, it will, similarly to the floor of the main 
hall, be inclined down towards the platforms. The chief 
platforms will have baggage and other offices. 

The new building will be thoroughly modern and suitably 
equipped, both for the requirements of the service and for 
the public. Jt will be of twice the size of the old building, 
and its dimensions and general disposition approach to those 
of the temporary wooden building on the south side. It will 
be 700ft. long, have an average width of 130ft., and a maxi- 
mum heighi of 49ft. 

The inconvenience resulting from the removal of the goods 
station to one extremity of the town has been to some extent 
diminished by the establishment of another at St. Jean, in 
the north-east of the city. This latter station and the 
Alsatian deviated line were both inaugurated last year. The 
project of these alterations was by Mr. Jakob Hui, director 
of works. The chief engineer of the Federal line is Mr. 
Stickelberger, to whom we are indebted for our informa- 
tion, 
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(40) Mandrels for white metal bearings.—Hollow cast iron mandrels 
will be furnished for forming the white metal linings of crank pin, 
crank shaft, and thrust bearings. All these will be smoothly and 
accurately turned to the size necessary to allow for the con- 
traction of the white metal. They will be packed so as to be 
perfectly protected. 

(41) Valve gear.—The valve gear will be of the Stephenson type, 
with double bar links. All valves will be worked direct. There 
will be one crosshead for the immediate pressure valve stems. 
The valve gear will be so adjusted that the mean cut-off in full 
gear for both ends of each cylinder will be about 0-73 stroke. 

(42) Lxcentrics.--Each excentric will be made in two parts, as 
shown, The larger part will be of cast iron and the smaller part 
of forged steel. The two parts will be neatly fitted together and 
secured by two 2in, ‘bolts made of *‘ high-grade” machinery 
forgings. The excentrics will be bored out to a snug fit on the 
seatings, and turned accurately on the outside to an excentricity 
of Sin. for the high and intermediate and 44in. for the low-pressure 
excentrics. The seatings for the excentrics will be on the crank- 
vhafts. The excentrics will be rabbeted at each side for the flanges 
of the excentric straps. Each backing excentric will be securely 
keyed on the shaft, and each go-ahead excentric will be secured 
to the shaft by a key, with adjusting pieces between the key and 
~ excentric. The faces of all excentrics will be Sin., including 
rabbets, » 

(43) Eacentric stra ps.—They will be of composition, with flanges 
to fit the rabbets of excentrics, and with lugs for the clamping 
holts and for the excentric rods. The two parts of each strap will 
he held together by two Zin. steel bolts made of ‘high-grade ” 
machinery forgings with finished heads, recessed nuts, with set 
serews and split pins, and fitted with channelled brass distance 
pieces, Each strap will be lined with white metal fitted into dove- 
tailed recesses and hammered in place. They will be accurately 
and smoothly bored to fit the excentrics, both on face and rabbets, 
and properly channelled for oil, Four spare bolts for excentric 
straps will be furnished, 

(44) Kecentric rods, —The excentric rods will be of “ high-grade” 
machinery forgings, finished allover. Each rod will have a 'I'-head 
ecured to its excentric strap by two 2in. collar stud bolts, made 
of “high-grade” machinery forgings, with nuts locked in place. 
Che upper end of each rod will be forked to span the link, and 
fitted with adjustable brasses as shown, The brasses on the forks 
of each rod will be fitted accurately in line with each other, and 
smoothly bored to fit the link pins. The distance from centres of 
excentrics to centres of link pins will be 8ft. All bolts, nuts, and 
keys will be carefully secured from working loose. One complete 
set of spare brasses for the valve gear of one main engine will be 
furnished, 

(45) Matn links.—The main links will be made of “high-grade” 
machinery forgings, of the double-bar pattern, finished all over. 
The pins for suspension rods and execentric rods will be forged on 
and accurately finished. The pins for excentric rods will be 30in. 
between centres. Each pair of bars will be secured together by 
through bolts made of “high-grade” machinery forgings passing 
through thimbles, and fitted with forged-steel nuts weil secured 
with split pins. The go-ahead half of each link will be divided 
Into ten equal parts, and graduated, 0 being the mid-position of 
the link and 10 the position when in full gear. 

(46) Link blocks,—The link blocks will be of ‘“ high-grade ” 
machinery forgings, finished all over. They will have at each end 
4 pair of Jaws to span the corresponding bar of the link. The jaws 
will be fitted with composition gibs finished to the curve of the 
links, and will be titted with tap bolts for adjustment. One com- 
plete Spare set of gibs for one main engine will be furnished. 

(47) Piston and slide valves.—The piston valves will be single- 
ported, of cast iron, finished all over on the outside, the finished 
thickness to be as shown on the drawings. They will be hollow to 
afford a steam e between the ends of the valve chest. Their 
~ will be enlarged to form heads or pistons, the distance between 

© pistons being such as to make the steam and exhaust laps as 
A aap _ They will have packing rings held in place by followers. 
— packing rings will be of hard cast iron, turned larger than the 

te of valve chest linings, cut obliquely, bolted together in a 
finished that will allow of contraction but not of expansion, and 
in re to fit linings, The followers will be of forged steel secured 
The ad by stud bolts with wrought iron nuts and brass split pins. 
ii Sy ide valves will be doub!e-ported, made of cast iron, and as 
dps 1s consistent with proper strength and rigidity. The faces 

© valves and seats will be scraped to fit, and all edges will be 





finished, and the back of each slide valve will be fitted with a 
balance ring. Each piston and slide valve will rest against a collar 
at the lower end with an adjusting washer between, and will 
secured at the upper end by jam nuts and split pin. All valves 
will have balance pistons working in cylinders on top of the valve 
chests. 

(48) Valve stems. — The valve stems will be made of ‘ high- 
grade” machinery forgings, accurately ground and polished 
where they pass through the stuffing-boxes. The high and inter- 
mediate pressure valve stems will be 3in. in diameter at the stuffing- 
boxes, reduced to 1} Rin. where they pass through the valves, and to 
ljin. above the valves. The balance pistons will be secured to 
the valve stems by l}in. nuts, as shown. The low-pressure valve 
stems will be 34in. in diameter at the stuffing-boxes, reduced to 
2/,in. where they pass through the valves, and 2/;in. above the 
valves. The balance pistons will be secured to the valve stems by 
lin. nuts and taper fits, as shown, All nuts on valve stems will 
be secured by split pins. The high and low-pressure valve stems 
will take direct hold of the link blocks, as shown, and each inter- 
mediate-pressure valve stem will be secured to its crosshead by 
collar nuts above and below the crossheads, the nuts being kept 
from turning by set screws, There will be approved provision for 
oiling the valve stems. Spare parts will be furnished as follows : 

One high-pressure, two intermediate-pressure, and two low- 
pressure valve stems, complete. 

(49) Volve-stem crossheads and guides,—The valve-stem crossheads 
for the intermediate-pressure valves will be made of cast steel, 
‘*Class A, No. 1.” The lower end of each will be fitted, as shown, 
for bottom brass and composition cap to take hold of the link- 
block pin. Each crosshead will have an eye at each end, through 
which the valve stems will be secured. The holes of these eyes 
will be oblong in a direction lengthwise of the crosshead. Each 
crosshead will be fitted with composition gibs, adjustable for wear, 
for taking the stress in the plane of the valve stems, and at right 
angles to it. The guides will consist of cast iron brackets bolted 
to the lower valve-chest covers. These brackets will be secured 
by four studs and one dowel pin on each side. The high and low- 
pressure valve stems will be squared, as shown, where they pass 
through the guides. The guides will consist of brackets of cast 
iron bolted and dowelled to the lower valve-chest covers or to the 
bottoms of the valve chests. They will be fitted with composition 
bushings, in halves, so arranged that they, together with liners for 
taking up wear, can be readily inserted or removed. 

(60) Suspension links. —Each Stephenson link will be suspended 
for the corresponding arm of the reversing shaft by suspension 
links made of ‘‘ high-grade” machinery forgings. ‘lhe ends of 
these Jinks will be fitted with brasses and caps, as shown. 

(51) Main condensers.—'there will be one main condenser in each 
engine-room, They will be cylindrical in form, the inside diameter 
of the shell being 6ft. 10in. ‘The shell will be of steel, ‘‘Class A, 
No. 3,” boiler plate, gin. thick, with a double butt joint, with 
circumferential T-bar stiffeners, as shown, and with angle iron 
riveted around each end to form flanges for securing the water 
chests. The water chests will be of composition, cast Zin. thick. 
The after chest, being the one for the entrance and exit of circu- 
lating water, will have a division plate fitted with valves which, when 
open, allow the circulating water to pass overboard direct, the 
valves to be worked by lever on the outside of the condenser. 
Each water chest will have six 10in. manholes fitted with composi- 
tion covers, and there will be nine stay bolts in each chest connect- 
ing it with the tube sheet, as shown. Each water chest and tube 
sheet will be secured to the flange of the shell by seventy #in. 
rolled manganese or Tobin bronze through bolts. Fourteen of 
these bolts will have collars to serve for holding the tube sheet 
when the water chest is removed. The collars of bolts will fit into 
holes, enlarged for this purpose, in the flanges of the water chests, 
so that these bolts may be removed or renewed without disturbing 
any joint. The condenser tube sheets will be rolled, and will be 
made of the same composition as the tubes. They will be lin. 
thick, with smoothly finished holes for the tubes, tapped and fitted 
with screw glands for packing the tubes. The glands will be made 
of tubing of the same composition as the condenser tubes. They 
will be counterbored, leaving a shoulder at outer ends to prevent 
tubes from crawling, and will be slotted to admit a tool for screw- 
ing up. The glands will be threaded with eighteen threads per 
inch. Cotton tape packing will be used. There will be 5583 
seamless tubes in each condenser, Zin. outside diameter, 
No. 18 B. W. G. in thickness. They will be made in 
conformity with ‘Specifications for Inspection of Material, &c.” 
The tubes will be 13ft. long between the tube sheets, and will be 
spaced }8in. between centres. The cooling surface of each con- 
denser will be about 11,875 square feet, measured on the outside 
of the tubes. The tubes will be supported at two intermediate 
points by ferrules, jin. long, inserted in supporting plates. The 
plates and ferrules. will be of the same material as the tubes. 
Batie plates of steel will be fitted, as shown, to direct the steam 
over all the tubes. The condensers will be supported by saddle 
plates riveted to the cireumferential T-bar stiffeners, as shown. 
On each condenser there will be an exhaust drum 244in. diameter 
on the inside and 12ft. 4in. long, and made of ‘ Class A, No, 3” 
steel boiler plate Jin. thick, and with angle iron riveted around 
each end to form flanges for securing the main exhaust pipes, The 
exhaust drum will communicate with the condenser through a 
rectangular opening 11ft. din. long by 12in. wide, formed of jin. 
plate flanged at both edges and riveted to the condenser and 
exhaust drum, as shown. ‘The shape of the opening will be main- 
tained against external pressure by the bridges built up of angle 
irons and plates, as shown, The exhaust drum will have cast steel 
flanges riveted on and properly faced for an auxiliary exhaust 
pipe 9in. in diameter, and a 3in. spring safety valve. The 
shell of the condenser will have cast steel flanges riveted 
on and properly faced for an air pump suction pipe 
1l4in. in diameter, and for a manhole at bottom 12in. in 
diameter. The bottom manhole cover will have a lin. nozzle for a 
steam pipe for boiling water in condenser. There will be one 
hand hole 6in. by 3in. in the bottom of each tube sheet, as shown. 

The after water chest will have nozzles for inlet and outlet 
circulating connections 19}in. diameter of opening. A copper tank, 
with lin. pipe and cock, will be provided for admitting an alkaline 
solution into each condenser—the tank to be of at least five gallons 
capacity and conveniently placed. A lin. branch from the 
auxiliary steam pipe will lead to the bottom manhole cover, for 
cleaning the tubes by boiling The water chest will be lined with 
rolled zinc plates of the standard dimensions of 12in. by 6in. by 
Sin. thick, or half plates, as shown. There will be glass gauges for 
showing the height of water in the condensers. Drain cocks will 
be provided with pipes leading to the bilge. There will be air 
cocks at the highest parts of the water chests. There will bea 
3in. spring safety valve on each exhaust drum, loaded to 25 lb. 
above atmosphere. All parts of the condensers, except as other- 
wise specified, will be made of the same composition as the tubes. 
All bolts will be made of rolled manganese, phosphor, or Tobin 
bronze. All bolts for securing flanges of pipes and manhole plates 
will be standing bolts, and will, wherever possible, be screwed into 
the condenser plates with heads inside. The condensers will be 
perfectly tight allover, and be so proved after being secured in 


place. 
; The following spare parts will be furnished ; 5 per cent of all 
condenser tubes and 10 per cent. of all glands. 

(52) Main vir pumps.—There will be one independent air pump 
for each main engine. It will be double, vertical, and single-acting, 
with two inverted steam cylinders. The diameter of the air pump 
cylinders will be 314in., of the steam cylinders 13in., and the 
common stroke will 2lin. The air pump casings will be of 
composition, well ribbed where required. ‘The steam cylinders 
will be of cast iron. The air pump rods and all bolts in the air 
pump casing will be of rolled manganese, phosphor, or Tobin bronze. 
All other rods, links, beams, &c., will be of ‘‘ Class A, No, 1,” or 
“Class A, No. 2,” machinery forgings. Theair pump buckets will 
be of composition. The air pump valves will be of three flat discs 





of rolled manganese bronze or approved eyuivalent material gin. 
thick, and will be held in place by a spiral spring, a guard, and a 
valve stud, all of phosphor bronze or approved equivalent metal. 
The valve guards will be held firmly in place and easily removable. 
Bonnets will be so placed that the valves can be easily examined or 
overhauled. Jack bolts and eyebolts will be placed wherever their 
presence will facilitate the overhauling of the pump. The main 
air pump suction and discharge pipes will be of copper, each with 
a straightway stop valve near the pump. The suction pipe will be 
114in. in diameter, and will lead from the bottom of the correspond- 
ing condenser. The discharge pipe will be 10in. in diameter, and 
will lead to the feed and filter tank. Each steam cylinder will take 
steam from a cross connection between the main and auxiliary 
steam pipes, and will exhaust at will into the main condenser or 
into the low-pressure receiver. Each air pump, together with its 
condenser, will be capable of maintaining a vacuum of within din. 
of mercury by the atmospheric barometer with the propelling 
engines at full power under forced draught. Duplicate parts will 
be furnished, as per Section 179. 

(58) Main circulating pumps.—There will be one double inlet 
centrifugal circulating pump for each condenser, driven by indepen- 
dent engines of approved pattern, having two cylinders, with 
cranks at right angles with each other, and of sufficient power to 
discharge 12,000 gallons of water per minute from the bilge, the 
revolutions for such output not exceeding 266 per minute. The 
circulating-pump engines will take steam from a cross connection 
between the main and auxiliary steam pipes in the engine-room, 
and will exhaust into the auxiliary exhaust system. The engine 
valves will be of either the slide or piston type, and the valve 
diagrams will be shown on the working drawings. All working 
parts of the engine will be made of *‘Class A, No, L” or ‘Class A, 
No. 2” machinery steel. The pump shafts will be of phosphor- 
bronze or other approved metal. The bearings will consist of 
sections of lignum-vit#, on end of grain, dovetailed into composi- 
tion split sleeves, which will be well secured against turning. The 
stuffing-box glands will be each in two parts. The pumps will be 
made of composition, except as otherwise specified. The pump 
runners will be smoothly cored, finished un the outside, and 
perfectly balanced. ‘Ihe pump casings will each be made in two 
parts, and fitted with conveniences for handling. There will be 
an air cock at the top of the pump casings and a drain cock at the 
bottom. The pump casings will be made as light as possible con- 
sistent with strength, and will be smoothly cored with easy bends 
wherever the direction of the flow of water is changed. The 
suction and discharge nozzles will have openings equivalent to a 
circle not less than 19}4in. in diameter. Duplicate parts will be 
furnished as per Section 179. 

(54) Circulating pump connections.—Each circulating pump will 
be fitted with pipes and valves to draw from the sea, the main 
drain, and the engine-room bilge, and to deliver into the condenser 
or overboard direct. The injection and delivery pipes for con- 
denser circulation will be not less than 19in. inside diameter. 
The connection to the bilge will be proportioned for the full 
capacity of the pump, and will be arranged with a view to efficient 
priming. Each of the three suction connections mentioned above 
will have a screw-down valve placed so as to open toward the 
pump. The three valves will be interlocked in such a way that 
only one can be opened at a time, and those on the main drain and 
engine-room bilge connections will be so fitted that they can be 
lifted from their seats by sliding stems. On the inboard side of 
the sea valve will be a safety sluice gate. All of the above valves 
will be worked by hand wheels well above the floor plates. 

(55) Screw propellers.—They will be of manganese bronze or 
approved equivalent metal. The starboard propeller will be 
left hand and the port propeller right hand. Each blade 
will be firmly bolted to the boss by stud bolts of rolled 
manganese or Tobin bronze. The bolts will be secured from 
turning by lock plates, and the recesses for the bolt heads and lock 
plates will be closed by composition covers held by countersunk 
screws, and finished to form a smooth surface fair with thé boss. 
The bolt holes in the flanges of the propeller blades will be made 
oblong to allow of adjustment of the pitch. The flanges of the 
blades will be turned and faced to fit the recesses in the bosses 
accurately, and after being secured in place will have the edges 
made fair. Each boss will be accurately fitted to the taper and 
key on the after end of the shaft. The shaft casing will enter 
about lin. into the propeller boss, and be fitted perfectly water- 
tight. The propeller will be held on the shaft by a nut screwed 
on and locked in place, and the nut will be covered by a composition 
cap, bolted water-tight to the boss. The bosses and caps will be 
finished all over, and the blades will be cast as smooth as possible. 
The blades, bosses, caps, and covers will be finished smeoth, 
tinned all over, and burnished. Before being tinned,t he pro- 
pellers will be swung ona mandril, or between centres, and accu- 
rately balanced by taking off the excess of metal on heavier blades. 
The following spare parts will be furnished :—A full set of blades 
for each propeller, and six bolts for securing same. There will alsu 
be furnished templets of the bore of propeller bosses. 





THE INSTITUTION OF CIVIL ENGINEERS. 


JAMES FORREST LECTURE. 

AT a special meeting of the Institution on Wednesday, the 23rd 
inst., Mr. Charles Hawksley, President, in the chair, the tenth 
‘James Forrest” lecture was delivered by Sir William Roberts 
Austen, K C.B., F.R.S., Hon. M. Inst.C.E., the subject being 
“The Relations between Metallurgy and Engineering.” 

The lecturer stated that this was the subject with which the 
council had requested him to deal in his lecture, but it must not 
ior a moment be imagined that the metallurgic art was not included 
in the wide range covered by the Institution, which had from its 
earliest days given prominence to the work of metallurgists. He 
quoted Mr. G. P. Bidder, who, in his presidential address to the 
Institution delivered in 1860, said ‘‘ That if he were called upon to 
define the object and scope of the profession of civil engineer he 
would say that it was ‘to take up the results discovered by the 
ibstract men of science and to apply them practically for the com- 
mercial advantage of the world at large, and to diffuse their 
veneficent influence among all classes of his fellow citizens.’” He 
hoped to be able to show that metallurgists practising an industrial 
art had helped the engineer to do this, and in evidence that such 
was the case he quoted from the presidential address of Sir John 
Fowler words to the effect that engineers had been more assisted 
by members of the Institution and by distinguished men of science 
generally in relation to iron and steel than as regarded any other 
material. It was in connection with iron and steel that the illus- 
trations of the lecture would be mainly given. It might at first 
be thought that the relations between metallurgists and engineers, 
which had become so close and enduring, arose quite simply from 
common interest. The case was, however, far from being so simple ; 
communication between those who extracted metals from their ores 
and adapted them for the use of the engineers who actually 
employed metals in construction was seldom at the outset quite 
direct. The relations with which the lecture dealt had been 
strangely stimulated by the intervention of men whoin many cases 
were neither engineers nor metallurgists, but were men whose lives 
had been devoted to abstract science. Such men recognised the 
value of certain metals and alloys for definite uses, they investi- 
gated their mechanical properties and proclaimed their merits to 
engineers. The intervener then disappeared, leaving behind some 
coefficient or constant bearing his name by which he was gratefully 
remembered. As an instance, Galileo’s estimation of the tensiie 
strength of copper cylinders and Young’s determination of the 
rigidity of steel—which had resulted in Young’s modulus—were 
cited. 

It was not easy to fix the period in industrial history at which 
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the metallurgist began to give the engineer material assistance. 
If in this country Stonehenge were taken as a starting point, the 
architect-engineer who designed that crowning example of 
neolithic art could not have received any assistance from the 
metallurgist. That stately structure arose from the plain at a time 
when bronze tools were known, but were not in general use, and 
this period had recently been fixed by Mr. Gowland at about 
2000 B.c. In another nth of engineering work it was known 
that Rome, in the days of her occupation of this country, trusted 
to the metallurgists of our island to supply the lead which was so 
extensively used in the Eternal City. The fourth-century wrought 
iron column, discovered in India, and the girders and beams of the 
Orissa temples, rendered it necessary to exercise great caution as 
to the period at which iron was used inconstruction. Such magni- 
ficent efforts as those given were, however, not maintained, and no 
widespread or continuous records of the metallurgists’ contributions 
to early constructive work could be presented. On the other 
hand, the civil engineer bad, to quote the charter of the Institu- 
tion, ‘‘advanced mechanical science and directed the great sources 
of power in Nature for the use and convenience of man,” for ages 
before the metallurgists rendered more than incidental service. 
As examples of great engineering works into the construction of 
which no metal entered, the lecturer referred to, and gave illustra- 
iions of, the primitive cantilever bridges of pine trees used to 
cross mountain torrents in Savoy. The interesting thirteenth- 
century cantilever bridge made up of 20ft. beams given in the note- 
book of Villars de Honnecourt was also shown, as was a bascule 
bridge of the middle ages. The dome of Milan Cathedral, as 
designed by Leonardo da Vinci, the great Tuscan painter, 
engineer and architect, was also referred to as an example of a 
structure in which metal was not used. The employment of cast 
iron from the time of Queen Elizabeth to the present day was then 
dealt with, and the proposed cast iron bridge of 600ft. single span, 
by Telford and Douglas, was referred to, and it was pointed out 
that in the nineteenth century metallurgists, by creating the age 
of steel, more than atoned for their somewhat tardy and intermit- 
tent efforts to supply engineers with suitable materials. 

As regarded the use of cast iron and malleable iron, the intluence 
of Watt in developing the steam engine was traced, and it was 
admitted that the necessity for pumping water out of mines was the 
main factor in the evolution of the steam engine, and in turn, the 
development of British metallurgy of iron and steel dated from 
the time when the steam engine of Watt enabled air to be readily 
pumped into the blast furnace employed for the production of cast 
iron. It was then pointed out that more than half of the last 
century had elapsed before the ‘‘age of steel” began, and that 
towards the end of the century great attention was devoted to con- 
siderations connected with the molecular structure and properties 
of steel, and to enforcing the action of carbon, the element which 
gave steel its properties, by the addition of other elements than 
carbon in very small proportions. With regard tothe slow growth 
of confidence in the qualities of steel, the opinion of successive 
presidents of the Institution, as expressed in their addresses, was 
quoted, Sir John Hawkshaw, Sir John Fowler, Sir Frederick 
Bramwell, Mr. W. H. Barlow, Lord Armstrong, and Sir George 
Bruce being specially alluded to. In 1887, when Sir George Bruce 
delivered his address, the merits of steel had at last received 
recognition, and as regards the crowning triumph of the age of 
steel—the Forth Bridge—Sir George exultingly exclaimed : ‘‘ At 
the Menai Bridge the total quantity of iron was 11,468 tons ; at the 
Forth Bridge there will be 50,000 tons of steel andiron.” No one 
had done more than Sir Benjamin Baker to insist on the importance 
of phenomena which engineers used to consider ‘‘ mysterious” in 
connection with the behaviour of steel, and his warnings and example 
were at last being regarded and followed. The lecturer pointed out 
that when metallurgists gave engineers mild steel, they provided 
a cinder-free solid solution of iron and carbon. All subsequent 
advance had been due to the recognition of this fact, and to the 
gradual study of the properties of metallic solid solutions. Sir 
John Hawkshaw, in his presidential address to the Institution, 
delivered in 1862, had said that if the strength of iron could be 
doubled, the advantages might be equal to the discovery of a new 
metal more valuable than iron had ever been. The lecturer 
contended that this was exactly what metallurgists had done 
with regard to steel. By suitable thermal treatment, and by 
suitable additions of comparatively rare metals, they had doubled 
the strength of steel as it was known in its early days. The 
nature of solid solutions was then explained, and the importance 
of allotropic modifications of iron was dwelt upon, this portion of 
the subject being illustrated by some difficult experiments. The 
question was then asked, Could the past molecular history of a 
mass of steel be traced by microscopic examination of the solid 
metal! Some very beautiful experiments by M. Osmond, Mr. 
Stead, and others, were appealed to in evidence of the possibility 
of this. It was then demonstrated that solid metals might even 
reveal, by their structure, the vibrations to which they had been 
subjected, and Sir Benjamin Baker had constantly insisted on the 
importance of such vibrations. In making this clear, Vincent’s 
experiments on the beautiful wave-structure that might be im- 
parted to the surface of mercury by the aid of a vibrating tuning- 
fork were then exhibited, and it was dernonstrated that the surface 
of solid lead which had been subjected to similar vibrations pos- 
sessed a similar structure to the vibrating surface of mercury. 

Finally, with regard to the efforts metallurgists were making to 
study the influence of rare metals on iron and other metals, the 
reducing power of aluminum on metallic oxides was shown. Very 
high temperatures of 3000 deg. Cent. and over were attained, and 
brilliant light was produced during the reduction of chromium, 
cobalt, nickel, and other metals from their oxides. 

In conclusion, the lecturer appealed to the new Alexander III. 
Bridge at Paris as showing the need for the careful measurement 
of high temperatures in connection with the treatment of large 
masses of steel. In the construction of the bridge 2200 tons of 
cast steel had been employed, and a peculiar molecular structure 
was imparted to the steel by rapidly cooling it in air from a 
temperature of 1000 deg. Cent. to 600 deg. Cent.; this gave the 
metal certain mechanical properties which it would not otherwise 
have possessed. With reference to the aid given by metallurgists 
to engineers in connection with ordnance, reference was made to 
the address delivered by Mr. T. Hawksley, the father of the Pre- 
sident, in 1872. He said that ‘‘In no way” other than by the 
study of such questions ‘could the Institution” of Civil Engineers 
‘serve its country better, or better promote, in the interests of 
peace, the advancement of practical science, and its application, if 
events should order, to the purposes of protective warfare.” The 
use of copper, aluminum, and other metals in electrical engineer- 
ing was referred to, and the lecture ended with an appeal for the 
more extended study of the physical properties of metals, 








Mr. J. B. Ropertsoy.—The death is announced, as having 
occurred suddenly from cholera, at Singapore, of Mr. J. B. Robert- 
son, chief assistant-engineer to the Tanjong Pagar Dock Company. 
Mr. Robertson, who was only in his thirty-sixth year, left the 
service of the Clyde Trust, where he was one of the assistants of 
Mr. W. M. Alston, the Trust’s engineer, in September last, and 
after spending some time familiarising himself with engineering 
work at other British ports he sailed for the East. The Tanjong 
Pagar Dock Company is one of the most enterprising shipbuilding 
and engineering firms in the East, and it is spending a large 
sum in the remodelling and equipment of their works and docks, 
and Mr. Robertson naturally set himself to assist in this work to 
the utmost of his power. The general manager of the company, 


Mr. Rutherford, was, it may be remembered, murdered some weeks 
ago, so the company is suddenly robbed of two important members 
of its staff. Success was confidently predicted for Mr. Robertson 
in his new sphere, and his untimely decease is sincerely lamented 
by his Glasgow friends, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Business continues fairly steady, with tolerably good prospects. 
Most of the works and furnaces are well engaged upon orders booked 
at the quarterly meetings, and appear likely to be so for some time 
to come. There was not a large attendance on ‘Change this— 
Thursday—afternoon in Birmingham, a good number of the mem- 
bers being away at Wolverhampton in connection with the 
royal visit to that town, namely, the coming of the Duke and 
Duchess of Connaught to open the Exhibition there, an under- 
taking which is creating a great deal of interest in Midland 
iron and steel and engineering circles. A good number of local 
firms are among the exhibitors. A question which is occupying a 
great deal of attention just now in this district has reference to the 
coal trade, the impression prevailing in some quarters that a break 
in coal prices is about to jake place. The result of the Conciliation 
Board meeting which has been convened for to-day in London, in 
connection with the coal trade, is therefore awaited with the 
greatest interest. Other authorities are, however, of opinion that 
miners’ wages will not be touched ape. Under these circum- 
stances, consumers held back this afternoon from placing any 
further orders, except for small parcels, in satisfaction of immediate 
requirements ; for it is felt that should miners’ wages be reduced 
coal will follow suit, and buyers will then very naturally look for 
easier terms for iron and steel. 

At present, at any rate, there is no giving way in any of the crude 
material departments. Northampton forge iron is indeed about 
ls. up compared with last week, being quoted 51s. to 52s. 6d., 
whilst Derbyshire is not obtainable for less than about 52s. or 53s. 
Cinder forge was quoted to-day at a minimum of 48s. 9d., and 
foundry qualities were 53s. and 54s. Staffordshire all-mine pigs 
are quoted 57s. 6d. to 60s. for ordinary, and 77s. 6d. to 80s. for 
best. Cold blast is in good request at 95s. to 100s. 

The demand for steel billets continues brisk. Remarkably large 
quantities are being absorbed by the Welsh tin-plate manu- 
facturers, and prices consequently are well maintained at £5 to 
£5 2s. 6d. for Bessemer, and £5 5s. to £5 7s. 6d. for Siemens. 
Engineering descriptions of steel are in good call at £6 10s. 
to £7 for mild steel bars, and £6 15s. to £7 5s. for plates. The 
mills are making a large outturn of angles at £5 15s. to £6 5s., and 
several good orders have lately come in for steel girders, which are 
quoted £6 to £6 5s. Black sheet makers are endeavouring to get 
another 2s. 6d. a ton, alleging that the present high price of pig 
iron leaves them with a very narrow margin of profit. Singles are 
quoted £7 17s. 6d. to £8 ; doubles, £8 to £8 2s. 6d.; and trebles, 
£8 12s. 6d. to£8 15s. In the galvanised sheet trade South African 
prospects continue to be canvassed with the greatest interest, 
and the advices which are reaching this district as to probable 
harbour and railway development in South Africa are very 
welcome. These advices state that Natal is prepared to spend 
two millions upon its harbour, and a still larger sum upon its 
railway system. The awakening of Delagoa Bay is imminent. 
The Cape has grasped the idea that even when its present three 
ports have been greatly enlarged and perfectly equipped, there 
may be yet work enough for two or three ports more—Saldanha 
Bay, Port Alfred, Port St. John’s—that a new trunk line to open 
up the resources of the Transkei, Pandoland, and East Griqualand, 
may be rather more a commercial necessity than a political luxury, 
and that the permanent prosperity of the Colony may be assured 
by knitting together its vast areas with an exhaustive system of 
irrigation canals and light railways. 

Common bars were quoted this afternoon £6 7s. 6d. to £6 10s., 
whilst nail-rod and rivet iron was £7 5s. to £7 10s., and gas strip 
£6 15s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


Manchester.—Business on the Manchester iron market continues 
slow, buyers who in many cases covered their requirements fairly 
well a week or so back being not at all eager to purchase in any 
further quantity, and at the Change meeting on Tuesday transac- 
tions generally were only of a hand-to-mouth character. For pig 
iron makers’ quotations continue firm at late rates, but there is 
underquoting amongst merchants, and many brands can be bought 
through second hands at considerably below the prices that 
makers would at all entertain. Lancashire makers have followed 
the advance in Lincolnshire, and are now quoting 58s. 6d. 
less 24 for No. 3 foundry, delivered Manchester; the 
minimum makers’ quotation for Lincolnshire remains 53s. net, 
but there are second-hand lots to be bought at 6d. to 9d. 
under this figure, notwithstanding makers are in most cases over- 
sold on their "saa ne production, and are very chary about enter- 
taining new business. Derbyshire continues scarce, with quota- 
tions to some extent nominal, ranging from 56s. 6d. to 58s. net, 
delivered Manchester. Forge qualities remain at 53s. 6d., less 24 
Lancashire, and 52s. 2d. net Lincolnshire, delivered Warrington. 
Middlesbrough is steady, averaging 56s. 10d. for open brands, with 
57s. 4s. quoted for special makes, net by rail, Manchester. Scotch 
makers are in some instances a trifle easier to deal with, and even 
in brands that are just now difficult to obtain there are merchants 
offering to sell substantially below current quoted rates. Average 
quotations remain much as last given, Glengarnock being 
nominally about 61s., and Eglinton 57s. 6d. to 58s. net. 

As to American buying in this country there is a good deal of 
suspicion with regard to the operations that are occasionally 
reported, and in well-informed quarters the opinion prevails that, 
although it is not at all likely there will be shipments here of iron 
either from the States or Canada, any large buying on American 
account in this country is more than doubtful. 

The position in the finished iron trade remains much as reported 
recently. Makers continue fairly well supplied with orders for the 
present, but are not sold far ahead. Prices are steady on the basis 
of £6 10s. Lancashire, and £6 10s. to £6 15s. North Staffordshire 
bars; £8 5s. sheets; £7 2s. 6d. random to £7 7s. 6d. special cut 
lengths of hoops, delivered here, and 2s. 6d. less for shipment. 
Nut and bolt makers are booking a hand-to-mouth sort of business 
which is keeping them moderately employed, with list rates un- 
changed, these, in fact, having to be held to owing to the renewed 
firmness in finished iron. 

Except that some fairly large orders for billets are on the 
market, there is perhaps not quite so much business giving out in 
the steel trade as a few weeks back. Makers’ quotations for No. 3 
foundry hematites remain at 69s. to 70s. net, delivered here, but 
perhaps a trifle ‘under these figures would in some instances be 
accepted to secure business, Local makers of billets have put up 
their quotations to £5 Manchester, and £4 18s. 9d. Warrington 
net ; steel bars are steady at £6 10s. to £6 12s. 6d.; common 
plates, £6 2s. 6d. to £6 5s.; and boiler plates, £7 10s., less 25, 
delivered Manchester district. 

In most branches of engineering a steadily lessening weight of 
new work continues the general report. Some establishments are 
finding it necessary to reduce considerably their staff of workmen, 
and in the machine tool making trade, which is one of the most 
important Lancashire engineering industries, it is only here and 
there, where firms have specialities, that anything approaching 
activity is being maintained. So far as the home als is con- 
cerned, comparatively few new orders are coming forward, the 
chief inquiries being in connection with orders for abroad, The 
textile machine trades for the most part remain in the depressed 
condition which has been reported for a considerable time past, 
and amongst general engineers and ironfounders slackness is 
becoming prevalent. Boilermakers are still kept tolerably busy, 
and locomotive and railway carriage builders have also sufficient 





work to give them full employment for some time ahead ; but 


— 


where new orders of any moment are still coming forward they, 
confined chiefly to the electrical engineering trades, sine 

An ingenious arrangement for electric lighting by 
lamps, specially adapted to works requirements, has been deg; 
and patented by Mr. H. O'Farrell, of Manchester, This sett 
consists essentially of two brackets, with grooved pulleys fixed to 
the ceiling or wall at a suitable distance apart, and ‘a ryp - 

gee hie fe res 0 é hing 
block. The tlexible insulated wire carrying the current js led f; 
a rose in the erdinary way and connected to the draw-cord The 
wire and the draw-cord are passed round the pulleys ‘d 
block in such a manner that the pendant light can be rh. 
along by the hand to any position between the two beachaae 
while the wire and the cord are always kept taut and out of the 
way. The pulleys are not rigidly fixed to the brackets, but pi 
nected to them by ball joints, so that if the cord is pulled toma 
one side in moving the light the pulleys swing into line with it 7 i 
there is no danger of the wire running off. The special advantage 
of this arrangement is that in many cases where with fixed }j it 
it would be necessary to have three or four lamps distributed pi . 
a certain length to ensure a light being available where required” 
one movable light would serve the purpose, and this could be of 
oe 5 : , of 
smaller power than each of the fixed lights, because it could jy. 
moved to exactly the point where it was wanted, whereas the fixed 
lights would frequently be only a yearend near it, oT 

De Bergue and Co., Limited, of Manchester, have recently eo). 
pleted a special multiple punching machine capable of dealing with 
plates up to 6ft. 6in. wide and 25ft. long, which has been shipped 
to Pola, to be used in floating dock work for the Austrian Govern. 
ment. ‘The firm have at present in hand two machines of this 
type for bridge and ged works requirements, one of which wil] 
admit plates up to 40ft. long—a greater length than has hitherto 
been dealt with—and the other will take plates 25ft. long, the width 
admitted in both cases being 4ft. 6in. 

A new design in oil engines for motor car and launch require. 
ments has been brought out by the Ardwick Engineering Company 
Manchester. In this engine, which can be worked with either 
paraffin or petrol, the number of working parts has been reduced 
to the minimum, and the vaporiser is of an improved and exceed. 
ingly compact type. At present the engine is made to develop 
from 3 to 12 horse-power, but larger sizes are in contemplation, 

In the coal trade here there is with the commencement of the 
month a more or less general downward move in prices. Although 
so far it is only the leading Manchester collieries that haye 
officially announced any definite reduction, it is generally under. 
stood there will be a very similar giving way in other Lancashire 
districts. It is mainly in house-fire qualities that prices have been 
officially reduced ; other descriptions of fuel, for iron-making, 
steam, and general manufacturing purposes, have already receded 
considerably below the nominal list basis, and with regard to these 
there is no further official reduction, except what may be des. 
cribed as a levelling down of list rates to the actual selling prices, 

In the better qualities of round coal the giving way represents a 
reduction of about 10d. per ton, and on house-fire nuts 10d, ty 
1s. 3d., and in some special cases 1s. 8d. per ton. At present it is 
difficult to give any actual fixed list basis, but pit prives may be 
taken as averaging 14s, to 14s, 6d. best coals; 12s. to 12s. 64, 
seconds ; and 10s. to 10s, 6d. common house coals, 

For the lower descriptions of round coal, for steam and forge 
purposes, prices are gradually weakening, and it is exceptional 
where more than about 8s. 6d. is now being got at the pit. The 
railway companies, as previously reported, are holding back 
from placing locomotive fuel contracts for the ensuing twelve 
months at more than 8s. per ton, and tenders which have been sent 
in at above this figure are being returned for revision, but many of 
the Lancashire collieries are declining to commit themselves to 
these contracts at anything under 8s. 6d. In gas coals some 
further contracts have been placed, averaging on the better 
descriptions 1s., and on the commoner sorts 1s. 6d., below 190] 
prices. 

For engine fuel the market is becoming very irregular, and 
although collieries are not officially announcing any reduction on 
late rates, — are only securing business at prices which have to 
be regulated by the competition they have to meet in the open 
market. As to quoted rates, these remain about 4s, 6d. to 5s, for 
commoner sorts up to 6s. 6d. and 7s. best Lancashire slack, at the 

nt. 
The shipping trade continues quiet, with prices cut low to secure 
orders, anything above 9s. 6d. to 10s., for delivery Mersey ports 
being only got in very exceptional cases, 

Coke remains in steady request, with no quotable change on late 
rates, and the reports which have appeared in some of the daily 
papers as to a probable famine in this class of fuel are gro: 
exaggerations of the situation. 

Barrow.—The hematite market remains tirm, and the position 
of makers shows an improvement, as shown by the fact that while 
orices have stood steadily at 60s. per ton net f.o.b. for mixed 

ssemer numbers for several months without change, they have 
advanced to 60s. 6d. per ton this week. Warrant iron is firmer 
at 60s. 3d. net cash sellers, buyers 3d. less; but stocks are sv 
small that very little business is being done. This week 970 ton- 
have been cleared out of stock, leaving 15,950 tons in hand, or a1 
increase of 1004 tons since the beginning of the year. There ar 
thirty-six furnaces in blast, or two more than in the correspondin; 
week of last year. It is probable that the make of iron will be 
further increased during the ensuing month or two, as th: 
prospects are that the demand will increase to an extent to 
justify it. 

The iron ore trade is steady, and there is a better demand for 
good average sorts, and for foreign ores as well. The former arv 
still quoted at 12s. per ton net at mines, and the latter is at 15s. 
net at West Coast ports. 

There is considerable activity in the steel trade, and makers are 
very busily employed, particularly in the heavy classes. Ship 
plates are in full request, and makers are already very busy on 
orders in hand. Steel rails are required this year in large consign 
ments on home, colonial, and foreign account, and there is every 
indication of a large volume of orders coming to hand this year, 
although Germany is on the look-out for as much new business 4 
she can lay her hands on. There is a full inquiry for all other 
kinds of local steel produce. Prices remain steady. 

Shipbuilders and marine engineers are very busy, and are gradu- 
ally becoming busier. Indeed, prospects are very satisfactory all 
round, Gun-mounting and projectile shops are full of orders. 
The export shipping trade is well employed. During last week 
the shipments of iron represented 12,447 tons, and steel 10,822 
tons, as compared with 7379 tons of iron and 7072 tons of steel, a0 
increase in iron of 5068 tons, and in steel an increase of 2750 tons. 
The shipments this year stand at 139,383 tons of iron and 166,204 
tons of steel, as compared with 120,060 tons of iron and 150,495 
tons of steel, an increase in iron of 19,323 tons, and in steel an 
increase of 15,889 tons. ; 

The coal and coke trades are still quiet, and prices remain low. 


Movable 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) ; 
Witu the changeable weather in the South Yorkshire district, 
trade in house coal is not so weak as might have been expecte ‘i 
this season of the year. At the end of April we find house coa 
getting much weaker, and of course it is easier in price, fairly w"™ 
conditions having prevailed on the whole. Several of the district 
collieries are stated to be lowering prices by 10d. per ton, but the 
reduction is by no means general, the coalowners expecting to fin 
a market for all they bring to bank, as stocks are not large, and Ve 
quick changes in the weather cause householders still to keep go" 
fires, Best Silkstones are still quoted at about 14s, per to” 








Barnsley house ranging from 11s. to 12s, per ton. ‘These quotation 
will, in some instances, be subject to the summer reduction. 
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lities are perceptibly weaker. Nuts make about 10s. 


jor qué 
ll in the steam coal trade is sustained, 


yer ton. The improvement 
Mthough most of the Baltic ports are not yet open. This iscausing 
considerable congestion of supplies in the sidings. Steam coal in 


the open market fetches about 9s. 6d. per ton, deliveries under con- 
‘.% made from 8s. 9d. to 9s. per ton, The coke trade is 
increased weights being required for smelting 
urposes. Recent contracts have been let at lls. per ton, 1s, more 
ing made in the open market. 

There is a little uncertainty about wages. ‘The coalowners and 
the representatives of the local miners’ association are to hold a 
joint meeting. No trouble is anticipated, but, judging by the 

orts of the various miners’ er meetings, the prevailing 
opinion with the men appears to be that the agreement should not 
japse until its appointed time in 1904. ‘The coalowners, on the 
other hand, state that they have an undeniable case for immediate 

elief. 
= the iron trade there is a little more firmness, with a steady 
demand for almost all classes of iron, although quotations remain 
practically unaltered. Cleveland makers of foundry iron have 
advanced their prices, which are now about the same as East 
Coast hematite pig iron fetches, The advance in Cleveland during 
the last few weeks has been equal to about 10s. per ton, For 
West Coast hematites several orders have been taken at from 69s. 
to 70s. per ton, and for East Coast 67s. 6d. per ton, delivered in 
Shettield. ‘These quotations have not been obtained in all cases, 
the general price being somewhat lower. A notable feature of the 
iron and steel trade at present is the buying on behalf of America. 
jronmasters in Yorkshire and adjoining districts do not attach very 
great importance to it. It is certainly the case that not only has 
‘American competition disappeared, but the Americans themselves 
have ceased to be sellers and become buyers. Forthemoment, there- 
fore, pressure on English ironmasters and steel manufacturers is not 
from the United States. In fact, the advance in certain irons, 
more particularly Lincolnshire, is set down as due to the require- 
ments of American purchasers. In the steel trade the prospect of 
an early termination of the war has caused an improvement, many 
inquiries having been made, from which a fair amount of business 
has followed. 

Rather more is doing in railway material, but the work continues 
to be most unevenly divided, several firms being fully employed on 
orders, some of them for urgent delivery, while others experience 
no pressure whatever. There is still a scarcity of Swedish material, 
the effects of the drought in Sweden not having yet passed away. 
Finished material is much firmer, and prices are well maintained. 
There are also more cheerful accounts from engineering and foundry 
branches which have been very poorly employed during the 
winter. In fact, all the firms who depend largely upon the reat 
companies for business have been unsatisfactorily employed for 
many months. 

There is not much doing in tools and material for the shipbuild- 
ing yards. Locomotive builders are better off for work, and it is 
expected there will be a good deal more given out shortly. Nothing 
has been heard yet of the armour orders for the ships recently 
placed by the Admiralty. Our three armour-making firms have put 
their mills and machinery in readiness tobegin operating the moment 
they receive intimation from the Government. A powerful blast 
engine for the first blast furnace to be erected in Australia is being 
made in Sheffield, and it is hoped this may prove the beginning of 
much good work to come from the establishment of blast furnaces 
in that colony. 

in the lighter trades of the city affairs remain very much as last 
reported. Everything, as in the steel trade, depends upon the 
early conclusion of the war. Peace would at once stimulate 
industry in all quarters. The increased shi s of Sheffield 
wares to South Africa which have been noticed are still being con- 
tinued, and these cover a wide range of Sheffield productions, more 
especially in mining and excavating machinery, shovels, spades, 
picks, hammers, anc accessories for railway work. There is also a 
large business being done in appointments for hotels, more particu- 
larly for places on the coast, in view of the rapid development which 
is certain to follow the cessation of hostilities. There is very little 
doing in specialities for Coronation festivities, and it is not expected 
now that this will form any important feature of the season trade. 

The death is announced, in his 54th year, of Mr. John James 
Saville, who expired after a lingering illness at his residence, Tapton 
Cliffe, Sheffield, on the 29th ult. Mr. Saville was the founder 
of the firm of J. J. Saville and Co., manufacturers of steel, files, 
&c., Shoreham-street, which, under his energetic management, was 
built up into one of our most influential steel establishments. Mr. 
Saville, who leaves a widow and family, travelled in many countries, 
and was well known and much respected in facturing circles. 
On the same date there died Mr. James Roberts, 127, City-road, 
Sheffield, at the age of 77. Mr. Roberts was at one time a file 
manufacturer on a considerable scale, but of late years has been 
out of business. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue market for pig iron has this week become somewhat sluggish, 
but after the good trade done during the greater part of April, a 
lull in buying was not unexpected, more particularly since during 
the latter part of April the shipments were quieter than they had 
been in the first three weeks, and more than that, the stocks in the 
public warrant stores, which had been rapidly reduced up to about 
the 2lst ult., increased during the last ten days no less than 4712 
tons. This has rather checked the demand, and warrants have 
become easier in price. But the slackening is considered only tem- 
porary, and the tone of the traders is sanguine ; but, nevertheless, 
not much desire is this week exhibited to bay for forward delivery, 
as consumers prefer to wait the outcome of the present easing. 

The production of pig iron during the last month has been short 
of the requirements, but no steps are being taken to restart any of 
the idle furnaces, partly because the profits are not tempting 
enough. There are not many furnaces that could readily be re- 
lighted, for makers have taken the opportunity of the quietness in 
trade to reconstruct the idle furnaces, and they are not hurrying 
over the business. If they could count upon as good a trade during 
the next three or four months as they have had in April, there 
might be some inducement to put the furnaces in order rapidly. 
But the tendency is now to get the required output out of fewer 
furnaces by blowing the furnaces in operation harder. It can thus 
be turned out more economically. Several firms are getting the 
same quantity of iron out of a reduced number of furnaces that 
they did with the larger number which they had in operation two 
or three years ago. 

Blast furnaces are being re-constructed at Bolckow, Vaughan 
and Co,’s, the Consett Iron Compan 3, Wilsons, Pease and Co.'s, 
the Cargo Fleet Iron Company’s, and the Coatham Ironworks ; in 
ara instances the furnaces are being altered on American lines. 
Ps yr and Co.’s Ormesby Ironworks, Middlesbrough, one of 
the blowing engines is now actuated by waste blast furnace gas 
instead of by steam, and it is working well—so well that two 
Poe engines are to be erected at the Cargo Fleet Ironworks. 
on ardsons, Westgarth and Co., of iddlesbrough, who 
Engl bought the right to make blowing engines of this type for 

—— and Wales, will construct the new engines. This further 
y ilisation of the waste gases from the furnaces is receiving great 
— from the ironmasters in this district. 
wan ae pig iron prices have been fairly well maintained this 
pa , and producers are generally well su pplied with orders, so 
a there is no great pressure to sell. Neither are merchants 
eto. sales, Cleveland warrants are not much short of the 
a of the year, and are nearly 6s. per ton above the 
be , Which was the figure with which the year began. It is 
ase time since Cleveland warrants were so hear to Scotch in price 

ey have been this week ; the difference has been but 5s, 1d., 

















0 Scotch warrants were 13s, 6d. per ton dearer 
e present difference still allows of the Cleve- 
Scotch in the Glasgow 


No. 3 


whereas not long 
than Cleveland, 
land sellers competing successfully against 
district, to which the bulk of the Cleveland iron is sent. 
Cleveland G.M.B. pig iron has been generally quoted both by 
makers and second hands at 48s 6d. per ton for early f.o.b. 
delivery, while No. 1 has been firm at 50s., No. 4 foundry at 
47s. 9d., grey forge at 47s. 3d., mottled at 46s. 9d., and white at 
46s. 6d. per ton. 

The demand for hematite pig iron has shown some improvement, 
and prices are better than they have been, though they are still 
relatively cheaper than ordinary Cleveland iron. Mixed numbers 
have been sold this week at 57s., and hematite forge at 55s. per 
ton—figures which can hardly allow of any profit. Within the last 
few days 2300 tons of East Coast hematite pig iron have been sold 
for shipment from the Tees to Philadelphia. This is believed to 
be the first cargo of East Coast hematite iron sent to United States 
consumers, e Seaton Carew Iron Company have also sold a con- 
siderable quantity of hematite for shipment from West Hartlepool 
for the States. ere are still plenty of inquiries from America 
for ordinary Cleveland pig iron, but they do not lead to business, 
the prices being too high. Jronmasters will get some relief in the 
cost of ore, as reduced prices have this week been accepted, Rubio 
ore having been sold at 15s. 6d. per ton delivered at wharf on the 
Tees, and consumers could readily buy at 15s. 9d. 

The export of pig iron from the Cleveland district during April 
was not so heavy as had been expected, for deliveries fell off 
during the last week of the month; but if shipments had been on as 
good a scale then as they had been earlier in the month, April 
would have been the best month ever recorded. Still, shipments 
were very good, and were larger than in any month since July, 
105,130 tons having been sent away, as compared with 97,745 tons 
in March, and 125,715 tons in April, 1901. The deliveries on over- 
sea account were very poor, much below what has been reported 
in the Aprils of recent years ; but to Scotland the deliveries were 
extraordinarily good, though they slackened towards the end of 
the month. ‘Cleveland iron is said to be too dear for German 
consumers to buy it freely, when there is so much cheaper iron 
obtainable from native producers. 

During the last ten days of the month the stock of Cleveland 
pig iron in the public warrant stores increased considerably —4712 
tons—and thus the record for the month is not as satisfactory as 
it was expected to be. Traders were looking for a decrease of 
10,000 tons for the month, but owing to the increase of the last 
few days it only reached 4393 tons, the total stock held at April 
30th being 140,378 tons. This is not unsatisfactory when it is 
borne in mind that every previous month for a long period has 
shown an increase. 

The demand for manufactured iron and steel is fair, and pro- 
ducers are firm in their prices ; indeed, the makers of iron shi 
angles have raised their price 5s. per ton, making them £6 2s. 6d. 
per ton, less 24 per cent., whichis thesame as is being asked for iron 
ship plates. Steel ship plates have not risen from £5 15s., nor 
steel ship angles from £5 12s. 6d., both less 24 per cent. There 
has been a good business done lately in sheets, more particularly 
oo sheets, which have gone up 5s. in price, so that £11 5s. 

or iron and £11 15s. for steel galvanised corrugated sheets, 24 
in bundles, must be given. The rail trade is better and 
prices are harder, though it cannot be said that heavy steel rails 
are above £5 10s. net at works. On Wednesday Richard Hill and 
Co., Limited, Newport Wire and Rolling Mills, Middlesbrough, 
started a new mill, which will be employed in the rolling of bars, 
strips, and hoops. Their trade in strips and hoops has been much 
extended of late, and has necessitated the enlargement of their 
works, The Whessoe Foundry Company, Limited, Darlington, 
have secured an order for a steel petroleum tank, 100ft. diameter 
and 36ft. high, to be sent to South America. It will have a 
capacity of 2,000,000 gallons, or 4000 tons, of oil, R. Roger and 
Co., marine, &c., engineers, West-row, Stockton, are considerably 
enlarging their works. They have bought a large lot of adjoining 
property and will 


construct thereon a new pattern shop, 
the present pattern shop being converted into a brass-finishing 


gauge, 


shop. 

The question of a reduction of 5 per cent. in the wages of the 
boilermakers and engineers at the shipyards on the North-East 
Coast is still under consideration, and a conference has been held 
this week between representatives of the masters and men, the 
result of which has not yet transpired. The men last week voted 
almost unanimously against agreeing to the reduction, and it is con- 
tended on their bebalf that the prospects for the current year entitle 
them to continue at their present rates. The masters, on the other 
hand, hold that the falling off in trade warrants the reduction. The 
labour dispute at the North-Eastern Railway Company’s North- 
road Locomotive Works, Darlington, has been satisfactorily settled 
this week, it being arranged that the rules in force at the Gates- 
head Works shall apply also at Darlington. 

The coal trade is showing some improvement, the demand on 
export account having become brisker, and prices are stiffer for 
all except house coals. For best steam coals 11s, per ton f.o.b. 
has now to be paid, with 9s. 3d. to 10s. for seconds, and 5s. 6d. to 
6s. for smalls. Gas coals are strong at 9s. per ton best, and 8s. 3d. 
seconds, Coke has become rather dearer, most sellers having put 
up their price of medium furnace coke delivered on Teesside to 
lbs. 3d., very little being forthcoming now at 15s. Messrs. Pease 
and Partners have restarted some of their coke ovens at Crook this 
week. Ata meeting at Amble of the proprietors of 
Harbour, Sir Christopher Furness in the chair, it was decided to 
make important improvements in the harbour and increase the 
depth of water to 18}ft. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

‘THERE has been a quiet feeling in the Glasgow pig iron market 
during the greater part of the week. Of speculative ) Sar ee there 
has been comparatively little, as there is a lack of any strong 
impetus to the market. Rumours as to the American position 
have been somewhat conflicting. On the one hand, the tendency 
on the other side has been represented as a shade easier, whilst 
on the other it is reported that a combination to bear the market 
in the interests of consumers of raw iron has had to be aban- 
— with the result that values of pig iron are likely to go 

igher. 

n our own market the demand has been inactive. Scotch war- 
rants have been slow of sale, buyers quoting 53s. 11d. cash, while 
business has been done at 54s. 24d. one month. Cleveland iron has 
been in moderate demand at 48s. 64d. for delivery in seven days, 
48s, 6d. nine and eleven days, and 48s. 7d. to 48s, 8d. one month. 
There has been sagan a ho business in Cumberland hematite, 
which is quoted by sellers at 60s. 3d. cash. 

The demand for Scotch made hematite is well maintained, and 
although the output is large the prices show a hardening tendency, 
merchants now quoting 62s. for delivery at the West of Scotland 
steel works. 

Since last report an additional furnace has been put on hematite 
at Coltness and two at Clyde, while one furnace has been lighted 
at Clyde and one at Dalmellington to make ordinary iron. There 
are now 84 furnaces in blast in Scotland, compared with 79 in the 
preceding week, and 73 at this time last year, and of the total 
44 are making hematite, 37 ordinary, and 3 basic iron. 

The prices of Scotch makers’ ig jron are steady. G.M.B, No. 1 
is quoted at Glasgow 55s. 9d.; No, 3, 53s. 6d.; Wishaw, No. 1, 
56s, 3d.; No. 3, 53s. 6d.; Carnbroe, No. 1, 57s. 6d.; No. 3; 
53s, 6d.; Clyde and Calder, Nos, 1, 66s.; Nos. 3, 56s.; Gartsherrie, 
No. 1, 66s. 6d.; No. 3, 56s, 6d.; Langloan, No. 1, 70s.; No. 3, 
59s. ; Summerlee and Coltness, Nos. 1, 76s. 6d.; Nos. 3, 58s.; Glen- 
garnock at Ardrossan, No. 1}, 66s. 6d.; No. 3, 56s, 6d.; Eglinton 
at Ardrossan or'l'roon and Dalmellington at Ayr, Nos. 1, 56s, 6d.; 
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Nos. 3, 53s. 6d.; Shotts at Leith, No. 1, 70s.; No. 3, 58s. 6d.; 
Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

The stock of pig iron in Glasgow warrant stores shows the small 
decrease for the week of 87 tons, and the total stock now amounts 
to 53,116 tons. 

Scotch pig iron shipments are about 3000 tons smaller than in 
the preceding week. e amount is 4238 tons, compa with 
5459 in the corresponding week of 1901, showing a decrease of 1221 
tons. There has om a considerabie falling off in the imports of 
pig iron from the North of England, the total arrivals at Grange- 
mouth from the Cleveland district being 9416 tons, against 15,260 
in the corresponding week, a decrease of 5844 tons. There is, 
however, a total increase in these imports since the beginning of 
the year amounting to 43,578 tons. eo 

There is a good deal of irregularity in the conditions of the 
malleable iron and steel trades. In some districts there is a con- 
stant and increasing activity, whilst in others business is dull. As 
regards foreign sales, it has been difficult to conclude these at 
steady rates owing to the keenness of competition, but the amount 
of business coming out of home enterprise appears to be on the 
increase. A large amount of structural material of different kinds 
is in course of manufacture, and orders of this description are 
frequently being placed. The Glasgow district has had a large 
share of the fencing work required for South Africa, and it is 
understood that for it good prices have been paid by the Govern- 
ment. In the course of the past week a number of fresh ship- 
building contracts have been placed, out of which steel makers and 
others will eventually derive considerable advantage. 

The ironfounding and engineering branches at Dundee are now 
suffering from rather serious depression. Short time is very 

enera!, and in a number of cases 1t is not without difficulty that 
works are kept open. 

The coal trade has been fairly active in the course of the week. 
For some qualities of coal the demand has been rather better, and 
the tone a little firmer, but on the who'e there is not much 
change in the state of the market. The past week’s shipments 
from Scottish ports amounted to 194,948 tons, compared with 
192,647 in the preceding week, and 191,647 in the corresponding 
week of last year. Household and manufacturing qualities are in 
fair demand for home use, and the prices are nominally unaltered. 


————— 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

It was stated on Change, Cardiff, this week, that the steam coal 
trade is showing very marked animation. The flagging indications 
conspicuous lately, with slowly declining prices, would appear to have 
given place to buoyancy, pressure of demand, and advancing prices. 
16s. for best is now a common quotation, often realised, though, as 
arule, coalowners name slightly less. By some members on Change 
the improvement is attributed to the approaching Coronation, with 
its naval review. From whatever cause, exports are comparing 
favourably with those of last year, and one hears on every side of 
insufficient output, and of demurrages. Coalowners’ books are 
reported to be full up toJuly. This may not be quite exact, but a 
good deal of booking has been done for June, and a quantity, steadily 
increasing, for July. Small steam is in strong demand, and harden- 
ing. Monmouthshire coals in good request ; also dry. House coal 
only in moderate request, and prices later on were matters of 
speculation. 

I am glad to note that coal improvement is also trending west- 
ward. Better accounts are now coming to hand from the Swansea 
Valley collieries, and without selecting any for special mention, I 
may add that a very perceptible and acceptable change is 
apparent. With improving weather sinking operations in various 
districts are showing well. Hedley Brothers, now successfully 
working No. 3 Raglan collieries, are about sinking to the lower 
measure adjoining the Dunraven estate. In the Llanelly district 
operations on Marfa Marsh by the Belgians are to begin forthwith, 
and in other directions large expenditure in deep sinking on 
anthracite collieries is going on. In the Pentyrch and Llantrissant 
district the developments of the Cambria collieries promise much 
now that the wage dispute is settled. At Cefnaidaa fine seam of 
coal has just been struck, 3ft. 3in. thick. This is an important 
working. The proprietary own 3000 acres. Wesg Faun remains 
on strike. 

I regret to note, at so favourable a time for coalowners as well as 
colliers, that the house coal men at three pits of the Rhymney 
also remain out on strike, and are in receipt of relief from the 
‘Association of the colliers. The Celynen men are also threatening. 

The closing prices of coal this week at Cardiff were as follows :— 
Best steam, 15s. 6d. to 16s.; good ordinaries from 14s.; other 
kinds from 13s. 9d.; drys, 12s. to 12s. 6d.; best Monmouthshire, 
13s. 3d. to 13s. 6d., Cardiff shipment ; seconds from lls. 6d. to 
12s, 3d.; best house coal, 15s. to 15s. 6d.; seconds, 13s. to 14s.; 
No. 3 Rhondda, 14s. 6d. to 14s. 9d.; through and through, 12s. to 
12s, 6d.; small, 9s. to 9s. 6d.; No. 2 Rhondda, lls. to lls. 3d.; 
through and through, 9s. to 9s. 6d.; small, 7s. to 7s. 3d.; very 
best small steam, 8s. 6d. to 8s, 9d.; good ordinaries from 8s. 5 
other sorts from 7s. 3d. Coke, 17s. 6d. to 24s. Prices improving. 
Patent fuel, 14s. 9d. to 15s. Large foreign and colonial emand. 
Pitwood, 18s. to 19s. Cardiff and Newport, Mon., prices firmer. 

In the Newport district smalls are in demand, and hardening. 
Swansea coal prices this week are as follows :—Anthracite, 19s. 6d. 


to 20s. 6d.; seconds, 18s.; big vein, 15s. 3d. to 15s. 9d.; red vein, 
12s. to 12s. 6d.; machine-made cobbles, 22s.; nuts, 22s. to 23s.; 


rough s, lls. 9d.; fine peas, lls. 9d.; rubbly culm, 5s. 9d. to 
és edutt, 3e. 3d.; steam coal, 15s.; seconds, 12s. 6d.; bunkers, 
Qs, 9d.; small, 7s. 3d. to 7s. 6d.; house coal, No. 3 Rhondda, 
14s. 6d. to 15s.; No. 2 Rhondda, 72s, 6d., all Swansea f.o.b., less 
21 30 days. Coke, 17s. 6d. to 20s. Patent fuel, 13s. 3d. to 13s. 6d. 
Pitwood, 19s., net cash 30 days. 

Port Talbot is coming more prominently forward at a seasonable 
time in the present animation in the steel trade. The works of the 
Port Talbot Steel Company are now on the point of com pletion, 
and has in readiness a fine cargo of 5500 tons of pig iron from Certch. 
A cargo of 3000 tons anthracite was despatched from the port on 
the same day to France. 

At Cyfarthfa and Ebbw Vale this week a large quantity of steel 
rails for Calcutta is being prepared for immediate shipment. The 
Dowlais Works continue very brisk, and change, implying, of 
course, radical improvement, is the order of the day. It 1s stated 
in the works that the modernising of the Siemens plant is to be 
carried out. The activity in the industries and works associated 
with Newport is also shown by the continuance of large imports, 
both of ore from Santander and Bilbao, and of pig iron from 
Millom, Ardrossan, and Middlesbrough. Inall quarters a satisfac- 
tory condition of things is to be seen, and prevails, at steel and tin- 
plate works. 'The Briton Ferry mills are very busy, and additional 
ones are projected. Lianelly enjoys exceptional prosperity at 
various industries. 

In some places, notably tin-plate works, orders are held that will 
take the remainder of the year to execute. Swansea Valley, as 
usual, takes the lead, especially in tin-plates, and large arrivals of 
foreign make do not appear t6 affect home production. i 
very varied—steel blooms from Stockholm, bars from other quarters, 
and a quantity of steel scrap from Sheerness, with large imports of 
pig from Whitehaven, in all 1435 tons during the week. In addi- 
tion 1000 tons of iron ore were received from variods quarters. 
Delayed tonnage was the chief complaint at Swansea last week, 
and to this was due the small export of plates, only 27,225 boxes, 
while nearly 70,000 boxes were received from works, Stocks are 
now near 156,000 boxes, but this week promises to reduce them. 
Makers say that the demand continues for large quantities of plates 
of a very light substance. Orders of a type in strong request 
before 1889 are also again coming in, Copper works are busy . 
Nearly 3000 sheets copper came to the Vivians last’ week from New 
York. Mannesmann Tube Works are indicating buoyancy 
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foundries generally busy. The important amalgamation and float- 
ing of Baldwins Limited includes Wrights, Landore, a coal 
company and a galvanising works, and is one of the important 
events of the year, 

The importation | have referred to of Russian basic pig iron from 
the Sea of Azof to Port Talbot has not been confined to that place. 
Swansea had a supply last week for make into tin bars. It was 
stated on ’Change, Swansea, this week that the experiments of 
consignments from Germany had answered well, Pig iron has not 
altered much. Scotch is slightly lower ; hematite is looking up. 
Glasgow pig iron warrants are at 53s, 1ld. cash; Middlesbrough 
No. 3, 48s. 6d. to 48s. 7d., other numbers in panne ; hematite 
warrants, 60s. 3d. for mixed numbers; Welsh bars, £6 2s. 6d. to 
£6 5s.; sheets, iron, £8 2s. 6d. to £8 10s.; steel, £8 2s. 6d. to 
£8 7s. 6d. Steel rails, heavy, £5 5s. to £5 7s. 6d. ; light, £6 7s. 6d. 
to £7 7s. 6d. Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens 
best, £5 5s, Tin-plates: Bessemer steel coke, 14s. to lds. 3d.; 
Siemens coke finish, 14s. 3d. to 14s. 6d.; ternes, per double box, 
28 by 20C., 26s., 27s., to 28s. 6d.; best charcoal, 15s. 6d. to 16s. 6d. 
Rig sheets for galvanising, 6ft. by 3ft. by 30 g., per ton, f.o.t., £11 
to £11 2s, 6d.; finished black plate, £11 5s. to £11 7s. 6d. Block 


tin, £130 cash, £126 three months; spelter, £18 2s. 6d. Lead, 
£12. Copper, Chili bars, £525s. Iron ore, 14s. to 15s. At Cardiff 


and at Newport prices rule from 14s, 3d. to lds. 6d. Newport 
received a large quantity of pig iron from Bilbao this week and 
from Harrington, and a novel consignment of 1550 tons red iron 
ore from Ormuz Island. Steel billets are coming into Swansea 
from Gottenburg. 

It was officially announced at Barry this week that the Barry, 
Newport, and Sharpness Dry Dock Co. would proceed forthwith 
to construct a dry dock at Barry. Plans are ready, and a start 
by end of May or beginning of June certain. Bristol had a 
stimulus given this week to its dock enterprise by the official 
announcement of the dock returns. This showed an increase on 
the year of 107,238 tons foreign and 25,478 tons coastwise, and of 
£8399 in dues, as compared with the corresponding period of last 
year. This is a record return as regards foreign tonnage and 
dues. 

The Carditf Tramways have been sanctioned, and a start made 
on Thursday. The whole affair, inception to completion, reflects 
credit upon the borough engineer, Mr. Harpur. It was Mr. 
Samuel Harpur, the father, who carried out successfully the 
great waterworks scheme at Merthyr. 

The projected new deep-water dock at Swansea is estimated to 
cost two millions sterling. Stock to the amount is to be issued by 
the Harbour Trust early. 

The Marine Engineers, Bristol Channel Centre, visited Barry 


Jast week, and made a tour of inspection, expressing their warm | 


approval of the leading features, the deep-water entrance, &c. &c. 
A Bill is proposed by the trade unions to define liability. No 


acti be against a trade i ery aves. | 
wtion to be against a trade union for the recovery of damages, | moved up 2 dols. per ton. 


sustained by any person, unless it be proved to have the sanction 
and authority of the trade union rules. 

The Rhymney Railway Bill is being strongly, and by latest 
report in part successfully, opposed. It is only for a short line ; 
but the contention of the opposition is that it will have a serious 
effect in diverting coal to Cardiff from its natural destination at 
Newport. A good deal of satisfaction is expressed at Newport 
by recent harbour returns, showing a decided improvement in 
exports and imports. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE slowly-improving tendency of previous weeks is still felt in 
most departments of the iron industry, but the demand that comes 
forward is moderate, and very little change can be noticed in 
prices. The Rhenish-Westphalian iron market was particularly 
quiet during the past week, and there was next to no business 
done on local account ; export was slightly better than in former 
weeks, especially in malleable iron and in machines. A somewhat 
more satisfactory account can be given of the business that was 
done on the Upper Silesian iron market, home orders coming in 
freely, and the trade on foreign account was also pretty good. An 
upward tendency can be reported to characterise the Silesian 
crude iron business, the inquiry for all sorts of pig iron remaining 
lively. Supplies in foreign ore have been fairly busy, the blast 
furnace works placing forward orders in Spanish, Swedish, and 
Hungarian ore rather more freely than formerly, owing to the 
slightly reduced prices which the producers of iron ore have 
declared themselves willing to accept. Red iron ore is quoted 
M. 10-80, against M. 11-50 in the beginning of April, and spathose 
iron ore, roasted, has fetched M. 15 to 16 p. wagon. 

The construction shops and the shipbuilding and railway depart- 
ments generally are all more or less vigorously occupied now, and 
they have good prospects for increasing employment during the 
summer. The reviving tone in the building line is causing con- 
siderable satisfaction among the manufacturers of structural 
material. In Rheinland-Westphalia M. 122 p.t. is the price now 
quoted for bars in mild steel; the Silesian rotling mills, however, 
do not care to sell them below M. 140 p.t., and they have been able 
in most cases to maintain this price. Girders are in improving 
request, too, and the plate and sheet mills have secured a fair 
amount of fresh orders that will keep them well occupied for 
several weeks. At a recent meeting of the Union of German 
Machine Builders, which was held in Diisseldorf, it has been stated 
that since last year the number of firms belonging to the Union 
rose from 101 to 145, On the whole, a decreasing tendency could, 
however, be noticed throughout the machine industry last year, 
and the export in machines, which had been steadily improving 
for many years, shows a decrease for 190], 220,000 t. having been 
exported against 240,000 t. in 1900. Import in machines likewise 
shows a decrease of 30,000 t. against 19 Russia continues the 
chief consumer of German machines, 18 per cent. of the total 
export in machines from Germany going to Russia; Austria 
comes next with 11 per cent.; France, 10-6 per cent.; and Italy, 
7 per cent. 

In the Ruhr district the business in coal has been showing a 
little more life last week. During the first quarter of present 
year shipments in coal and coke from the Ruhr harbours were 
1,430,147 t., or 166,995 t. less than import during the same period. 
Deliveries in coal to Holland have been very limited for some time 
past, which is due to England’s successful competition. The union 
of German cokeries has been prolonged for further three years. 
All the pits belonging to the Saxon coal convention resolved to 
reduce the prices for engine fuel M. 2 and M. 3, and those for 
house coal M. 6 to M. 8 p. wagon. Exports in coal from Silesia to 
Austria-Hungary and to Russia during the first quarter of present 
year amounted to 1,145,000 t., against 1,385,000 t. in the year 
before, the reductions in price having induced foreign consumers 
to purchase more freely. 

A limited demand comes forward for iron and steel on the 
Austro-Hungarian market. All departments complain of being 
but agp occupied, the machine shops only having remained 
briskly engaged. 

Belgian ironmasters are doing but a moderate business now; 


there was a lessened weight of new work coming forward during | 


the past week, owing to the unsatisfactory position in the coal 
trade. 


more animated tone is likely to return in a week or two. 

The market for iron and steel in France was a trifle dull last 
week. Merchant bars were sold at 165f. p.t. in Paris, while 
girders realised 180f. p.t. when small orders were in question. 

Statistic figures now published concerning German general 
foreign trade during the first quarter of present year show import 
to have been 8,448,901 t., against 8,901,872t. in 1901, and 
8,380,449 t. in 1900. Export was 7,422,344 t., against 7,234,414 t. 





But quotations have been well maintained, and as the | 
difficulties in the coal district have been nearly settled now, a | 





and 7,843,651 t. during the first quarter in the two preceding 
years. Value of import, in 1000 marks, was M. 1,370,236 for this 
ear, against M. 1,299,439 last year, and M. 1,483,689 in 1900. 
Value of export, also in 1000 marks, was M. 1,109,463 this year, 
against M. 173,872 last year, and M. 1,198,458 in 1900. Earths, 
ore, noble metals, corn, instruments, machines, coal, and wool, 
show a decrease in export. Export in raw sugar was stronger this 
year than last, but, compared to 1900, a decrease of four million 
marks is noticeable. 
According to a report from St. Petersburg, large layers of pit 
coal have been found near the town of Alkuss in Russia, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 16th. 

THE latest significant movement in American jobbing interests 
is the combination of the hardware jobbers on a basis of 
120,000,000 dols. capital, 40,000,000 dols. preferred stock, and 
80,000,000 dols. common stock. The preferred stock will be a 6 per 
cent. cumulative stock, and the headquarters for buying and selling 
and transportation of goods will be in St. Louis. The eastern 
headquarters will be in this city where the control of the finances 
and the auditing and the insurance interests of the company will be 
looked after. The larger contracts will be placed from the main 
headquarters at St. Louis. Branches will be established all over 
the United States. A number of important economies will be 
established which will go far toward guaranteeing dividends. A 
mutual insurance fund will be created to the saving of 100,000 dols. 
per year over present insurance expenses. It is intended to con- 
tinue the present force of travelling salesmen, but this policy ma 
be changed after the company gets itself finally established. 
Retail hardware interests view the mighty combination with favour. 
Large and complete stocks will be carried in all the branch houses. 

While special attention is being given to the strengthening of 
the trade at home, strong efforts will be made to extend the export 
trade to all foreign countries. The managers of the new company 
are rather reticent as to the specitic steps they propose to take, 
but it is well known that radical plans have been agreed upon for 
the extension of the hardware export trade. The steel industry in 
a general way is in a most vigorous condition. During the past 
week demand has once more assumed considerable proportion, and 
material for all purposes is in urgent request. Shipbuilders, car 
builders, locomotive works, electrical plants, machinery plants, are 
all asking for supplies for the latter half of the year, and in some 
cases for next year. Implement manufacturers throughout the 
West are still heavy buyers. The material for the laying of pipe 
lines in Texas and elsewhere is in urgent request, and prices have 
The entire situation is critical, and 
manufacturers are still more apprehensive that they will be unable 
to guide their industry safely through the dangers now besetting 
it. Railroad building is also begun upon a scale of unequalled 
magnitude, and within the past two weeks over 1000 miles of rail- 
road building has been projected by capitalists who have money to 
spend and who need the projected mileage. Much of it is in the 
north-west, and more of it in California and Arizona, 

New York, April 22nd. 

Should the projected or partially consummated combination of 
the leading steamship lines of the world be effected, it will only 
indirectly benefit the great steel industry. American shipbuilders 
who have been interviewed on the subject say that it will be 
necessary to build all the ships abroad which the combination 
would want. The projected combination will include the Ameri- 
can lines, the White Star, Red Star, Dominion, Atlantic Transport, 
Leyland, probably with the Wilson, Holland-American, and a 
working agreement with the North German Lloyd, Hamburg- 
American, French Line, Allan State, and Anchor lines, including 
a total of 605 vessels, with a tonnage of 2,958,250. The capitalisa- 
tion is supposed to be 200,000,000 dols., but the figures are at 
present approximate. Itis given out as one of the purposes of 
this combination to facilitate the exports of American iron and 
steel and other manufactured products of iron and steel. The 
United States Steel Combination and certain independent interests 
have been looking forward to such a possibility for some time, and 
they are strongly in favour of it, for they recognise that ultimately 
it will be necessary to find a foreign market for surplus American 
products. In connection witb this it may be mentioned that the 
enormous amount of incoming iron and steel capacity will certainly 
be sufficient to flood the American markets. Those who take a 
long view of the situation are convinced that American steel 
makers will be obliged to find a considerable foreign market to 
absorb the surplus which will begin to accumulate within twelve 
months. The United States Steel Corporation and other com- 
binations are expending many millions of dollars in methods to 
bring about further economies which will be beyond the possibility 
of foreign competition. These steps are very interesting, and 
should attract the attention of steel makers throughout the world. 
The present condition of the steel industry is much the same as 
one week or one month age. There is only this difference, namely, 
that the necessity for obtaining billets abroad is much greater. 
Nearly all the great consuming interests are pretty well supplied, 
but the trouble is coming with the smaller interests which are 
either unable or not foresighted enough to look three, six to twelve 
months ahead. Quite a number of these smaller consumers will be 
obliged to come into the market dnring the second quarter of the 
year ; in fact, some are now in the market endeavouring to obtain 
supplies, but with very little present success. Prices for billets 
have nominally advanced from 3dols. to 4dols. per ton, and in 
some cases the advances are greater. Bessemer pig iron remains 
at 16-50dols. per ton, owing to the action of the United States 
Stee] Corporation in buying so far ahead, and thereby fixing the 
prices. Forge iron, No. 1 and No. 2 foundry, are unsettled, and 
foundry especially is threatening to take a sharp advance on 
account of the cause above indicated, namely, the number of small 
consumers who are not properly supplied for the summer and 
autumn. All other branches of the steel industry are in a critical 
condition, owing to the enormous demand and the exhaustion of 
supplies, and the difficulty of placing contracts for satisfactory 
Saas. 

The coal mining industry is passing through the same disturb- 
ance caused by the combination. The Continental Coal Company 
of Pittsburg, recently organised for the purpose of engaging in 
the lake traffic in Ohio coal, has recently purchased a number of 
mines having a total output of 1,000, tons per year. This 
action centres the control of all the important mining properties of 
Ohio in the hands of three combinations, namely, Continental Coal 
Company, Pittsburg Coal Company, and the Sunday Quick Coal 
Company. Thé second is largely influenced by President Schwab, 
and the third is under the control of the Morgan interests. These 
big combinations are still _— up valuable properties wherever 
they can within easy reach. The road managers are endeavouring 
to meet the demand for greater speed. All the trunk lines have 
been improving their road beds during the past year, straightening 
out curves, doing a good deal of tunnelling, and making various 
improvements designed to afford safe none for heavier engines 
and heavier cars and at greater speed. The next move in fast 

assenger traffic will be te - on 18-hour trains between New 
York and Chicago, although this statement must be accepted with 
a sprinkling of rumour init. President Cassatt, of the Pennsyl- 
vania, recently made the distance between New York and Phila- 
delphia—90 miles—in 79 minutes. The Pennsylvania system has 
been thoroughly improved between —— and Chicago; the 
distance has been shortened by the straightening out of long 
curves, nearly all the streams have been bridged by strong steel 
bridges, and that system is now in a position to do some active 
competition in speed with the New York Central. The Central, 
however, will not be a whit behind when the test comes, 





CATALOGUES, 





G. A, Harvey and Co., London,—New discount list for trade 
catalogue. 

R. S. Morro, Errol Works, Perthshire. 
powers for high and low fall turbines. 

POLLOCK ENGINEERING CoMPANY, Ashton-under-Lyne, - 1902 
catalogue of the Turrell light motor car. j 

British THOMSON-Hovston Comrany, Limited. 
121: Small direct-current motors, type C.A. 

Frep. J. Down, Harpenden, Herts.—Pamphlet describing 
armalac, an insulating compound for armatures. 

KNECHT BroTHERS CompaNy, Cincinnati, Ohio, U.S.A.—Book. 
let describing the Knecht friction sensitive drill press, 

Hart AccuMULaToR Company, Limited, Marshgate-lane, Strat. 
ford, London.—Price list of special cells for traction work, 

ERITH’s ENGINEERING Company, 70, Gracechurch-street, Lop. 
don.—Sectional catalogue No. 141, concerning Erith’s underfeeg 
stoker. 

Hersert Moreis and Bastrert, Limited, Empress Works, 
Loughborough.—Illustrated pamphlet of pulley blocks and over. 
head ** runways.” 

W. F. Brothers Comrany, New York.—Pamphlet describing 
the latest travelling cableway, with electric crane and conveyor 
patented by this firm. 5 

A. SMITH and STEVENS, Queen’s-road, Battersea.—This firm has 
sent us a neat glass paperweight, on the underside of which is im. 
pressed in Gold leaf the chief features of an electric lift. 

WitutaM Boy, Salisbury House, London-wall. — Illustrated 
catalogue of the Chevalet-Boby heater detartariser, A full ex. 
planation of the operation of this water softener is given, 

ASKHAM BROTHERS AND WILSON, Limited, Sheffield. Catalogue 
of special track work.—The book contains a map of England, on 
which are denoted the places where this tirm’s manufactures are 
in use. 

Unirep Stares METALLIC PACKING COMPANY, Limited, Sebo 
Works, Bradford.—Descriptive pamphlets of the automatic self 
adjusting packing for locomotive, marine, and stationary boilers, 
with list of British users end copies of testimonials. 

JosErH ADAMSON AND Co., Hyde.—IIlustrated particulars of the 
10-ton electric Goliath travelling crane made for the Horsehay 
Company, Limited, and 75-ton four-motor electric travelling crane 
built for Armstrong, Whitworth and Co,, Limited. 

WALLACH Brotuers, 57, Gracechurch-street, London. 1902, 
Price list of specialities, which include a portable folding forge, 
whitewashing machine, couplings for hose pipes, draught gauge 
for boiler flues, tire extinguishing apparatus, rock drills, pneumatic 
tools, &c. 

STRAKER STEAM VEHICLE Company, Limited, %, Bush-lane, 
Cannon-street, London.—This is a nicely-executed catalogue, con- 
taining illustrations and a description of steam motor vehicles 
made by this company. The contents include 5-ton lorries, 
wagons, trailers, and steam omnibuses, 

C, A. Parsons AND Co., Heaton Works, Newcastle-on-Tyne,— 
This is a tastefully produced little book containing a description and 
sectional illustration of the Parsons steam turbine, an illustrated 
article on the Heaton Works, and particulars of installations in 
which this method of generating power has been adopted. 

SieBE, GORMAN AND Co., Westminster Bridge-road, London, 
Illustrated catalogue of diving apparatus, diving bells, rock drills, 
salvage pumps, and other submarine appliances.--The book is well 
got up, and is rendered a interesting by illustrations 
from photographs of some notable submarine operations on which 
this company's appliances have been used, 

Gas ENGINE AND POWER COMPANY AND CHARLES L, SEABURY 
AND Co,, Consolidated, Morris Heights, New York City. Catalogue 
of steam yachts, launches, and marine machinery, naphtha yachts, 
launches, and tenders.—Amongst trade publications of this 
character we have seen few, if any, in which such admirable taste 
and workmanship have been displayed. The illustrations are 
reproduced in a manner which is usually associated with the best 
traditions of the American half-tone engraving, and the wrapper is 
a work of art. 

THE [International Electrical Engineering Company, of Clun 
House, Surrey-street, Strand, W.C. No. 5 Bulletin.—This is a 
pamphlet of fourteen pages and several illustrations, and describes 
the electrical power installation which the Litge works of the firm 
carried out at the famous Ougree blast furnaces and steel works. 
These works rank amongst the finest in Europe, 5500 hands being 
employed, The electrical installation is of special interest, on 
account of the dynamos being direct-coupled to single-cylinder 
blast furnace gas engines of 600 horse-powereach. They are found 
to run perfectly in parallel. 

MATHER AND Piatt, Limited, Manchester.-Pamphlet contain 
ing an illustrated description of a high-lift pump. This is of the 
centrifugal pattern. The feature of this pump is that it consists 
of one or more sets of vanes, or impellers, each set running in its 
own chamber but upon a common shaft, the delivery pressure of 
the liquid varying directly as the number of chambers used. ‘Thus, 
if an ordinary single pump can deliver water against a head of 
30ft., the addition of rice chamber will give a final delivery 
head of 60ft., while four chambers will enable the pump to dis- 
charge the same amount of water against a head of 120ft. 


Tables of sizes and 


Pamphlet No, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal in good demand, but owing to the rough weather 

there is a scarcity of ready tonnage. House coal quiet from same 








cause, ~— for week ending 26th:—Coal, foreign, 57,705 tons; 
coastwise, 19,074 tons. Imports for week ending 29th :—Iron ore, 


7900 tons; pig iron, 3635 tons; spelter, 150 tons; sleepers, 1424 
loads ; pitwood, 2180 loads. 

Coal: Best steam, 13s.; seconds, 11s. 6d. to 12s.; house coal, 
best, 15s.; dock screenings, 8s.; colliery small, 7s. to 7s. 6d ig 
iron: Scotch warrants, 53s. 84d.; hematite warrants, 60s. 3d., 
f.o.b. Cumberland prompt; Middlesbrough, No. 3, 48s. 3d. Tron 
ore: Rubio, 14s. 9d. to 15s.; Tafna, 15s. to 15s. 6d. Steel: Rails, 
heavy sections, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. to £7 7s. 6d., 
f.o.b. ; Siemens steel tin-plate bars, £5 5s., all delivered in the 
district, cash. Tin-plates: Bessemer steel, coke, 14s. to 14s. 3d.; 
Siemens, coke finish, 14s. 3d. to 14s, 6d., firm. Pitwood: 19s., 
ex ship. London Exchange telegrams: Copper, £52; Straits tin, 
£129 10s. Freights steady. 








INSTITUTION OF Civil, ENGINEERS.—The Council of the Institu- 
tion of Civil Engineers have made the following awards for papers 
read and discussed before the Institution during the past session : 
—A Telford medal, in standard gold, to Mr. W. M. Mordey ; 
and a George Stephenson medal, in standard gold, to Mr. B. 
M. Jenkin, M. Inst. C.E ; a Watt medal, in standard gold, to 
Mr. J. A. F. Aspinall, M. Inst. C.E.; and Telford premiums to 
Messrs. W. C. Copperthwaite, A. H. Haigh, B.Sc., and J. 
Davis, M. Inst. C.E. The Council have also awarded the Howard 
Quinquennial prize of the Institution to Mr. R. A. Hadfield, 
M. Inst. C.E., of Sheffield, for his scientific work in investigating 
methods of treatment and new alloys of steel, and on account of 
the importance, in industry, of some of the new products intro- 
duced by him. The presentation of these awards, together with 
those for papers which have not been subject to discussion ant 
will be announced later, will take place at the inaugural meeting 
of next session, 
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AUSTRALIAN NOTES. 


Av oil discovery has been made near the mouth 
of the Warren River in West Australia. Two 
prospectors found quantities of asphaltum thrown 
up by the tide near the mouth of the river, 
samples of the asphaltum and oil were submitted 
for analysis, and the oil has been declared to be a 
mineral oil, while the solid specimens have been 
proved to be very rich asphaltum, 95 per cent. 
feing bituminous matter. A company has been 
formed to work the same under the title of the 
Westralian Mining and Oil Corporation, Limited. 

Mr. J. Davies, general manager of the West 
Australian Railways, who, with others, was under 
suspension, pending the investigation of some 
charges which had been brought against him, has 
been granted a six months’ salary, and has retired 
from the service. 

From returns submitted to the New Zealand 
Parliament, information is given that £75,299 has 
been paid to British manufacturers for rolling- 
stock since the 3lst March, 1896, and £178,817 
has been paid to American makers during the 
same period. Upto June 30th, 1901, there had been 
purchased or ordered outside the Colony 89 
engines, 63 carriages, and 1000 wagons, the 
average prices being—engines, £2558 ; carriages, 
£1696 ; and wagons, £182, During the last four 
years the value of rolling stock manufactured 
within the Colony amounted to £458,745, 

A preliminary report of the statistics prepared 
by the Mines Department of New South Wales 
has been published by the Under Secretary, Mr. 
}). McLachlan, on the mineral wealth of that 
State for the past year. The total value of the 
production for the year 1901 was £6,006,636, a 
net decrease of £564,184 on that of the previous 
year. The total number of men employed in con- 
nection with mining throughout the State is 
estimated at 36,615, which shows a decrease of 
7130 persons, compared with 1900. ‘The estimated 
value of the machinery erected at the mines, 
other than coal and shale mines, but including 
the value of the dredging plants, is £2,106,776. 
This is exclusive of the value of the plants of the 
various smelting companies. 

Gold mining has been at a low ebb, the amount 
won for the year being 267,061 ounces, equal to 
216,888 ounces fine, valued at £921,282, as com- 
pared with 346,650 ounces, 281,414 ounces fine, 
valued at £1,194,521 for the year 1900. Gold 
saved by the dredges during the year amounted 
to 23,585 ounces, valued at £89,628. 

Silver, silver-lead, and ores raised amounted to 
£1,854,463 ; lead—pig, &e.—£100,501 ; zinc—con- 
centrates—£4057, totalling £1,959,021, showing a 
decrease of £828,429 on the previous year. ‘The 
fall in prices in silver and lead has practically 
crippled the industry, and caused the closing down 
of all but three of the principal mines in the 
Broken Hill district. 

Copper produced was valued at £413,302, a 
decrease of £14,734. The fall in market values of 
this metal is also responsible for the decreased 
output, 

e severe drought has materially affected the 
tin industry, owing to the bulk of it being 
obtained from alluvial deposits. The output during 
the year is valued at £77,315, which is a decrease 
of £43,617 on the previous year. 

Increased activity has been shown in the coal 
industry, The quantity of coal raised during the 
year was 5,968,426 tons, valued at £2,178,929, 
heing an increase of 460,929 tons and £510,018 in 
value, over the previous year, and is the largest 
output yet recorded. A total of 12,191 men were 
employed in this industry. 

Coke manufactured during the year amounted 
to £105,665, and kerosene shale raised was 
£41,489, 

[tis estimated that diamonds to the value of 
£9756 were won during the year, and as the 
stones commanded a ready sale, it is anticipated 
that an increased output will be made during the 
present year, 

Considerable attention is still being directed 
towards the question of establishing ironworks in 
the State capable of supplying the requirements 
of Australia. T'wo important schemes are being 
advocated, one to smelt ore at Lithgow from the 
Carcoar, Cadia, and possibly other deposits in the 
western district of New South Wales, and the 
other to bring ore from the district of the Blythe 
River, Tasmania, and smelt it in the vicinity of 
Sydney. 

An election has taken place for the appointment 
of arbitrators, provided under the new Industrial 
Arbitration Act of New South Wales. Mr. W. D. 
Cruickshank was elected to represent the em- 
ployers, and Mr. 8. Smith as representative of the 
employés’ union, The court will be presided over 
by Mr. Justice Cohen, who has been selected by 
the Government. : 











LAUNCHES AND TRIAL TRIPS. 





: EcypriaNn PRINCE, spar deck steamer ; built 
by, Blyth Shipbuilding Company ; to the order 
= the Prince Line, Limited ; dimensions, 342ft., 
62ft., by dig to carry, passengers and cargo ; 
oa triple-expansion, 25in., 42in., and 69in., 
ry 45in., pressure 180 Ib.; constructed by, Blair 
rt Co., Limited, Stockton; trial trip, April 
wuts, steel screw steamer ; built by, Furness, 
ithy and Co., Limited, Hartlepool ; to the 
sam of, Sir Christopher Furness, for the British 
aritime Trust, Limited ; dimensions, 413ft. 
ong, and measurement capacity of 13,000 tons ; 
— triple-expansion, 28in., 46in., 77in., by 
bey ~poreaneh egies constructed by, Richard- 
: steal a ‘o. ami rn C 
April 23nd and (Co,, Limited; launch, 
LENA, three-deck steamer ; built by, Joseph L. 
M ompson and Sons, Limited ; to the order of, 
din eentileSteamship Company, Limited, London ; 
imensions, 345ft., 48ft. 61n., by 238ft. 5hin.; en- 
eines, as rman 25in., 40in., 67in., by 45in., 
“neta .; constructed by, Richardsons, 
April’on he Co., Limited, Hartlepool ; launch, 
TERENCE, steel screw cattle steamer ; built by, 
a. Rlenderson and Co., Limited, Partick ; to 
ai ti rder of, Lamport and Holt, Liverpool ; 
Henstons, 3ONFt., ANF. . hy 29Ft. Gin.; to earry, 





gross tonnage, 4300 tons ; engines, triple-expan- 
sion, 27}in., 46in., and 74in., by bain’, pin ane 
210 lb.; constructed by, the builders; launch, 
April 24th. 

CENTAUR, twin-screw bucket ladder dredger ; 
built by, Fleming and Ferguson, Limited, Pais- 
ley ; to the order of, the Mersey Docks and Har- 
bour Board; engines, three-crank compound ; 
completed trials to the satisfaction of all con- 
cerned ; trial trip, April 26th. 

MANCHESTER ENGINEER; built by, Northumber- 
land Shipbuilding Company, Limited; to the 
order of, The Manchester Liners, Limited ; dimen- 
sions, 373ft., 48ft., by 30ft. 10in.; to carry, 7000 
tons deadweight; engines, triple - expansion, 
25in., 4lin., and 69in., by 48in., pressure 180 Ib.; 
constructed by Richardsons, Westgarth and Co., 
Limited ; a speed of 11 knots was easily obtained ; 
trial trip, April 26th. 

ScHURBEK, steel four-masted barque ; built by, 
John Reid and Co., Limited, Whiteinch ; to the 
order of, Knohr and Burchard, Hamburg ; launch, 
April 28th. 

AvGust BELMONT, steel screw steamer ; built 
by, C. S Swan and Hunter, Limited ; dimen- 
sions, 382ft., 50ft., by 30ft. 6in.; to carry, 6800 
tons cargo; engines, triple-expansion, 26in., 
43in., and 72in. by 48in., pressure 180 1b.; con- 
structed by, the Wallsend Slipway and Engineering 
Company, Limited ; designed to carry large cargo 
on moderate draught. 

SKOBELEFF, twin-screw passenger, mail, and 
cargo steamer; built by, the John Cockerill 
Company, Hoboken, Belgium ; to the order of, 
the Russian Caucase and Mercury Company ; 
dimensions, 230ft., 28ft. by 16ft. deep ; to carry, 
450 tons cargo, and twenty first-class passengers ; 
engines, triple-expansion, ]6in., 24in., 37in., by 
25in., pressure 170 1b.; a speed of 15 knots was 
maintained for twelve hours; trial trip, last 
week. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


THE business hitherto carried on under the 
style of R. Craggs and Sons, Tees Dockyard, 
Middlesbrough, has been converted into a limited 
liability company. 

EasTON AND Co, have received orders for 
Schmidt superheaters from Messrs. Tangyes 
Limited, Messrs. Belliss and Morcom, and Messrs. 
Willans and Robinson. 

WHITTAKER AND CO, announce that they have 
in the press, and will shortly publish in their 
specialists’ series, a work entitled ‘‘ Mechanical 
Refrigeration,” by Mr. Hal Williams, A.M.I. 
Mech. E. 

Mr. EpwarpD DoppD announces that his brother, 
Mr. Robert Parker Dodd, has joined him in 
sartnership. In future the firm will be known as 
Messrs. Dodd and Dodd, civil engineers, 37, 
Waterloo-street, Birmingham. 

ALBERT HILDESHEIMER asks us to state that he 
has secured new offices and warehouses at 33 and 
34, Shoe-lane, E.C., as his old premises, 2, New 
Zealand-avenue, E.C., were entirely destroyed by 
the recent great fire in Barbican. 

WE are informed that Mr. E. Macgregor 
Duncan has resigned his positicn upon the staff of 
Messrs. Kennedy and Jenkin in order to com- 
mence practice as a consulting engineer. His 
office address is 27, Old Queen-street, West- 
minster. 

THE ‘ Brothers Cableway and Electric Con- 
veyor” have opened offices at 25, Victoria-street, 
Westminster, with Mr. R. Poole as sole agent for 
the United Kingdom, Europe, and Colonies, and 
with whom is associated Mr. Harry W. Towse as 
engineer. 

Mr. J. W. Donnet, the Superintendent of 
Pinkston Power Station, Glasgow Corporation 
Tramways, having been appointed resident engi- 
neer to the Trafford Power and Light Supply 
Syndicate, Trafford Park, Manchester, Mr. James 
I. Graham has been appointed to the vacant 
position. 

THE Brymbo Steel Company, Limited, near Wrex- 
ham, are about to make extensive additions to its 
steel plant. It is putting down new furnaces and 
mixer, to work on the ‘* Bertrand Theil” process. 
The contract for the open-hearth building, which 
contains about 700 tons of constructional steel- 
work, has been let to Pearson and Knowles Coal 
and Iron Company, Limited, of Warrington. 

THE two large contracts for pneumatic tool 
installations for the Bengal Nagpur Railway Com- 
pany for the Khargpur workshops have been 
placed with the International Pneumatic Tool 
Company, Limited, of London and Chippenham. 
These orders include twenty-one pneumatic tools, 
two air compressors, &c. &e, This company has 
also had allotted to it the contract for the pneu- 
matic installation required by the India-office for 
the Bombay Dockyard, which contract includes 
twelve tools in addition to the compressing plant. 








NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at_ the 
Admiralty :—Engineers: J. A. W. Bounevialle, 
to the Orion, for the Ardent ; W. Stokes, to the 
Orion, for the Ariel; W. A. P. Smith, to the Orion, 
for the Banshee ; W. Rattey, to the Orion, for 
the Chamois ; W. A. Wallace, to the Orion, for 
the Conflict ; H. W. Heyes, to the Orion, for the 
Coquette ; R. Baron, to the Orion, for the Cygnet ; 
G. H. 8. Stainton, to the Orion, for the Desperate ; 
H. Evans, to the Orion, for the Dragon; H. F. 
Davies, to the Orion, for the Earnest; A. C. 
Darley, to the Orion, for the Flying Fish ; A. E. 
Travers, to the Orion, for the Fram; W. H. 
Crichton, to the Orion, for the Griffon ; J. M. J. 
Murphy, to the Orion, for the Kangaroo ; H. R. 
Batchelor, to the Orion, for the Locust; H. A. 
Mortishead, to the Orion, for the Myrmidon ; 
W. J. Kent, to the Orion, for the Orwell; H. 
Toop, to the Oriel, for the Panther ; R. W. Parry, 
to the Orion, for the Thrasher ; J. E. Lancashire, 
to the Vivid, for the Niger, for service at the 
Palmer Works, Jarrow-on-Tyne ; A. G. V. Salter, 
to the Duke of Wellington, for the . Electra. 
Artificer engineers: G. A. Butler, to the Fan- 
tome: W, Cook. to the Orion, for the Bruiser, 





THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


§@- When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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8936. Posra, Wrapper, E. J. Loder, London. 

8937. SureLp for Prorectinc Rois of Ortcioru, J. 
Chattin and E. A. Bradbury, Birmingham. 

8938. Borr.es, L. H. Soutter.—(A. Soutter, Rhodesia.) 

8939. Apparatus for Swimmine in Water, M. W. 
Lowinsky, London. 

8940, SPEED-REDUCING GzaR for Motor Bicyc.gs, F. 
H. Hadfield, ndon. 

8941. Woop-TRIMMING Macuineg, H. E. Gamble and T. 
B. Ellison, London. 

8942, Foop for CatrLz, N. Osborne, London. 

8943. Nosx-Bao for Feepinc Horses, H. and J. Barley, 


ndon. 

8944. Destruction of Fvset O11 from Raw Spirits, J, 
M. Waters, London. 

8945. Furnace Grats, F. H. E. C. Nehse, Berlin. 

8946. Makinc Bevet WHEELS on SHAPING MACHINES, 
J. Lehmann and H. Maurer, Berlin. 

8947. ELecrric Arc Lamps, L. Wirtz, London. 

8948. Macuings for MaK1nG GLass Bort gs, C. Leistuer, 


mdon. 

8949. CLEANING the Exterior of Carriaggs, A. E. 
Moore, London. 

8950. Rartway Sicna.s, B. Lewis, London. 

8951. INTERNAL-COMBUSTION Enoatngs, E. C. F. Otto, 
E. C. F. Otto, jun., M. L. Otto, and E. A. Otto, 
London. 

8952. MANUFACTURE of Ti1LEs, J. Wedgwood and Sons, 
Limited, and C. J. Robinson, London. 

8953. CLEANING Device for TomEet Purposes, W. 
Wheeler, London. 
8954. Matrices for Miles, 

London, 

8955. Propucinc PHARMACEUTICAL CompounDs, H. E. 
Newton. —(7he Farbenfabriken vcormals Friedrich 
Bayer and Co., Germany.) 

8956. Sgatina Jars, W. A. Carter and §. H. Challis, 
London. 

8957. Carnuretrers, F. Atherley, London. 

8958, CLINICAL THERMOMETERS, O. G. Bell, London. 

8959. Tramways, R. Hacking, A. W. Hancock, and J. 
Leighton, London. 

8960. Saws suitable for Stonr, J. B. Bradshaw, 
London. 

891. Pumps, O, Hjaltested, London. 

8962. Covpiinas, E. Piotrowski, London. 

8963. Sprrroons, G. C. Marks.—(N. 2. Thibert, 
United States.) 

8964. Motors, P. Davies and the Hydroleum Company, 
Limited, London. 

8965. Cocks, A. Castencau, London. 

8966. Pinc-Ponc TapiEs, B. Frost, London. 

8967. Devices for Apvertisinc, A. W. C. Schelff, 
London. 

8968. Firk-cRaTEs, W. Bundy, London. 

8969. Generators, H. J. Haddan.—({H. L. Peck, 
United States.) 

8970, Matrressgs, G. 8S. Heatley, London, 

8971. Rotary Brusues, T. Mears, London. 

8972. AUTOMATIC SIGNALLING ApparatTvs, A. Hoffman, 
London. 

8973. Dryine Apparatus, J. Radcliffe, London. 

8974. Conveyinc Freicut on Ratiways, G. Barker, 


TyYPEFOUNDERS, W. 


ndon. 
8975. Borters, R. W. Preston and J. M. Hogarth, 


siverpool. 
8976. Curtinc Coat, J. Linday and D. Pearse, 
Live 


Live 

8978. MANUFACTURING GLass BorTTLes, J. Foster, 
Liverpool. 

8979. Vatves, W. G. Wilson and Wilson and Pilcher, 
Limited, London. 

8980. Tires, C. A. Brandt and A. Férnelius, London. 

8981. Mgans for Manacina Boats, F. W. Zimer, 


London. 

8982. Gor Batis, E. Kempshall, London. 

8983. Gotr Batis, E. Kempshall, London. 

8984. Gotr Batis, E. Kempshall, London. 

8985. Gotr Bais, E. Kempshall, London. 

8986. IMPROVEMENTS in Coats, F. Hoare and K. E. 
Hoare, London. 

8987. Freir Press, H. Bender, Kingston-on-Thames, 


18th April, 1902. 


8988, ConTRIVANCE for RecorDING Sounps, A. Koven, 
Cologne. 

8989, ACCURATE TIMEKEEPERS, C. V. Boys, London. 

8990. Rovinc Frames for Spinntno, A. Collis, 
Preston. 

8991. Trapor, J. Carr, London. 

8992, Friurp Conprnsers, E. K. and E. L. 
Harrogate. 

8993. Hgap-pDREss Mirror, W. Shaw, Huddersfield. 

8994, ANoLING LANDING Nets, G, Paley, Preston, 

8995, CIGARETTES, R. Galland-Mason, Douglas. 

8996. ComBINED Necktie and Cotiar Horner, G. F, 
Sturgess, Leicester. 

8907, Grease SEPARATORS, J. Butterworth, Pendle- 
bury, near Manchester. 

8998. Papgr Casks, H. Constantine, Bradford. 

8999. WEIGHING MACHINES, Pooley and Son, 
Limited, and H. Pooley, jun., Liverpool. 

9000. CLEANSING ToBacco Piprs, W. F. Kay, Man- 
chester. 

9001. Pickinac up Pina-Pona Baus, E. E. Wetherell 
and A. Smith, Stockton-on-Tees. 

9002, Or. Lupricators, J. F. Jones and T. J. Noakes, 
London. 

9003. CLOTH-cROPPING Macatng, J. Scott and D. 8. 
Morrison, Glasgow. 

9004. SHARPENING Razors, A. E. Cooper and W. J. 
Bennett, Birmingham. 

9005. Houprr for Newspapers, A. Williams, Birming- 


Dutton, 


ham. 
9006. ProrEcror for PLants, G. Jones, jun., Birming- 


m. 
9007. SUsPENDER Hooks, J. Baird, Govan, Glasgow. 
9008. SPEAKING TRUMPETS, &c., E. Whittle, Warring- 


ton. 

9009. RupperR Tires for VeHIcLEs, J. Cockburn, 
a: 

9010. WEAVING Looms, R. Beaumont and H. Priestman, 


L 

9011. Wravine Looms, R. Beaumont and H. Priestman, 
Leeds. 

9012. Sprxninc Frames, T, A. Boyd and J, and T. Boyd, 
Limited, Glasgow. 

9013, Mop, H. Whittaker, Manchester. 

9014. Stee Lappers, C. Wright, Cheltenham. 

9015. Printina Paotocrapss, A. W. 8. Sanderson and 
G. B. Bradshaw, Manchester. 

9016. FastEeNntnos for Boots, J. Davies, Liverpool. 

9017. ManuracturE of Stans, F. Preston and Co., 
Limited, and G. Bowers, Liverpool. 

9018. TABLE TENNIS, E. and E. 8. Collins, J. and P. L. 
Renouf, Erdington, Warwickshire. 

9019. MEASURING INSTRUMENT, J. J. Hicks, London. 

9020. FrEptne Borris, I. Scarth and J. Robinson, 
Ipswich. 

9021. Frxine Bricks, J. Webster, london. 

. APPLYING INsEcTIcIDE to Crops, J. V. Collyer 

and J. E. Holyoak, London. 

9023. Lasts for Boots, F. B. Morris, London. 

9024. Skirt Grips, L. Marks, London. 

9025, Covprina for Rar-way VEHICLES, D. Roche, 
London, 





9026. Vatves for Compustion Enorngs, L. R. Jones, 
London. 

9027. TaBLe Tennis, F. Baker, Birminghain. 

9028, Spgep CuHancinG Devices, 8. D. Begbie, London. 

9029. ManuractuRE of Lxeapep Grass, W. James, 
London. 

9030. Hair Frame, M. Schlender, London. 

9081. ArTiFiciIAL Foop for Animas, H. 
London. 

9082. Jornts, L. Lakeberg, London. 

9033, Fisn Steamer, E. Ellam, London. 

9034. Barres, F. Hughes, London. 

9035. SEPARATORS for Sirtinc Cement, A. Hardwick, 
London. 

9036. Game, A. Fenwick, London. 

9037. AERIAL Macuing, J. J. Wales, Penzance. 

9038. Propuction of NAPHTHACENE, H. E. Newton — 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany). 

9039. INCANDESCENT Gas BuRNEES, W. H. A. Sieverts, 
London. 

9040. ManuractTuRE of E.ecrric Conpuctors, 8. G. 
Brown, London. 

9041. Avuromatic IoniTeR for Gas, C. E. J. Berthold, 
London. 

9042. Automatic Gas LicuTers, C. E. J. Berthold 
London. 

9043. MANUFACTURE of ExpLosives, R. 
London. 

9044. TrLepHonic Apparatus, 8. G. Brown, London. 

9045. PHorocrapHic Suutrers, H. Barby, London. 

9046. Corxine Borties, H. H. Lake.—(4. L. Weissen- 
thanner, United States.) 

9047. Sroprer for Borer Tusezs, H. T. Mason, 
London. 

9048. Puriryinc Sucar Juices, A. Kollrepp and A. 
Wohl, London. 

9049. Arr VaLves for RapiaTors, F. W. Leuthesser, 
London. 

9050. VaLvE Mecuanism, H. F. White, London. 

9051. Arm Pump, T. 8S. King and Davey Paxman and 
Co., Limited, London. 

9052. SMaLt Arms, J. J. Langley, London. 

53. STEAM GENERATORS, P. Davies, A. Ross, and the 
Hydroleum Company, Limited, London. 

9054. INCANDESCENT Gas Burners, C. L. Charlopin, 
London. 

9055. Puncture Device for PNgumatric Tires, T. H. 
Vercoe, London. 

9056. Wire Nart MAKING MACHINES, J. Wikschtriém, 
London. 

9057. Meruop of Winpino, R. Rougé, Loudon. 

9058. Brakes for Motor Cars, De C. Beamish, 
London. 

9059. Drintinc Macuinges, C. VY. Burton and W. J. 
Hartley, London. 

9060. RerriceRaTors, H, F. Ainley, London. 

9061. Wuitine Brock, A. G. Sutherland, London. 

9062. Ecectric Lamps, F. Gubing and J. Auerbach, 
London. 

9063. THeRapruTic APPARATUS, B. Beer and A, 
Pollacsek, London. 

9064. Dryinc Materiats, W. P. Thompson.—(C. H. 
Crowell, United States.) 

9065. Gas Buryers, G. Dorian, Liverpool. 

9066. Cuutes for Usk in UnLoapineo Snips, J. Salmon 
Liverpool, 

9067. GEAR for Runnrya Venicies, F. P. Conrad, 
London. 

9068. ELecrric Rattways, J. Leighton and R. Hacking, 

mdon. 

9069. Gas Burners, L. 8S. Liehermann, London. 

9070. Puriryinc Coat Gas, H. W. Smith and G. 8S, 
Allbright, London. 

9071. Vatve for CorN-FREED Merers, J. Husband, 
London. 

9072. TaxometTers for VeHIcLEs, J. A. H. Reese and 
J. E. F. Roéhrdanz, London. 

9073. SELF - FASTENING Comps, F. G, Wheelwright, 
London. 


Vaupel, 


Eacales, 


19th April, 1902. 

74 Lamp Resistances, Nernst Electric Light, 
Limited, and 8. Gowan, London. 

9075. ATTACHING PaRcELS to Ropgs, H. W. Metcalfe, 
New Brompton, Kent. 
76. WaTERING Mings, M. T. Lewis, Penycraig, near 
Pontypridd. 

9077. AUTOMATIC LirEGUARD for Trams, W. Jackson, 
Hull. 

9078. Stram Enornes, F. W. Hayward, &. C. Fox, and 
E. Wilkinson, Norwic 

9079. Exnaust VALVE Lirter, D. G. Thomas, Swan- 


sea. 

9080. Baskets and Basins, A. 8. Wooliryes, Hunger- 
for 

981. ATTacHING SADDLES to VELOCIPEDES, W. A. de 
Lattre and R. Hawker, Coventry. 

9082. Warnscotincs for Wats and Crrinas, J. 
Drucker, Manchester. 

9083, RENDERING TEXTILE FaBRics NON-INFLAMMABLE, 
J. K. Lomax and W. L. Gibson, Manchester. 

9084. Stuns, W. E. Stallard, Birmingham. 

9085. CaRDBOARD Hat-rests, W. Dickinson, jun., 
Manchester. 

9086, VEHICLE Lamps, T. G. Blood, Birmingham. 

9087. Or. Pumps for Lupricatine, W. H. Wilson, 


‘ow. 

9088, STRAIGHTENING IRON Bars, W. and A. R. Copley, 
Halifax. 

9089. Dritiine Toots, J. Kerridge.—(Messrs, Brune, 
Germany.) 

9090. Lanpina Nets, F. A. Bingham and H. Thorpe, 
Sheffield. 

9091. CHECKING PostaGE Stamps, T. C. MacCormack, 
Northampton. 

9092. KitnIna Matt, A. A. Jamesand G. E. Whitehead, 
Bristol. 

9093. Swivel WARDROBE Hooks, G. Moore, jun., Bir- 
mingham. 

9094. Enoinr Vatves, A. E. Dobbs and J. Johnston, 
London. 

9095. Facttitatina ‘ TaPPING” BaRRELS, J. E. Jackson, 
Halifax. 

9096. Pavine MaTERIALs, T. Ryan, Buxton. 

9097. Yate Locxs for Front Doors, W. C. Warner, 
London. 

9098, Looms, 8S. J. Davies and W. Orton, London, 

9099, PROPELLING Suips, F. C. and M. L. Orr, Bir- 


mingham. 

9100. APPARATUS for PROPELLING Snips, J. Murrie, 
Glasgow. 

9101. Arr Compressor, R. A. and L. B. Cousans, 
Lincoln. 

9102. Cuimnry, F. Bérner, Liverpool. 

9103. CuTtine Boarps, T. M. Robinson and A. 8, King, 
Manchester. 

9104. Sargety CANDLE Extinouisner, M. J. Nuth, 
Brynmawr, Breconshire. 

9105. Gas BurneErs, J. Platt, Stalybridge. 

9106. Stoppers for Botries, T. F. 
London. 

9107. Mgans for Practistinc Crickkt, F. E. Dunnett, 


Edgeworth, 


mn. 

9108. Raprarors or Heatina Stoves, J. W. Ewart, 
London. 

9109. Fasrentna for Screws, H. Dyer.—(2. Rieger, 
Austria.) 

9110. Rrautatinc Sprep, A. Paget, P. W. Northey, 
and the Electric Motive Power Company, Limited, 
London. 

9111. Exxcrro-maGnetic CLuTcHES, P. W. Northey 
and the Electric Motive Power Company, Limited, 
London. 

9112. ConstrucTION of Drivinc Apron, R. B. Rolls, 
London. 

9113. TypocrapH Macuinss, J. G. Holbourns and H, A. 
Longhurst, London. 

9114. Hanp Brakes for Trucks, H. 8S. Frampton 


mdon. 
9115. Presstnc and Creastnc Trousers, A, 8. Pik 


London. 
9116. Motors, F. L. Serret, London, 
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9ll7, Draveur Pctares, J. Briggs and W. Hanson, 
Burnley. 

9118, Sanpinc Devices for Tramcars, J. W. Wainwright, 
London. 
119, Ratt Scrapers for Tramcars, J. W. Wainwright, 
London. 
9120, Rorary G. Prokofiew, 
London. 

9121, PROPELLER Suarts, H. F. Smyth, London. 

9122, Automatic Couptine Apparatus, L. Rothfeld, 
London. 

9123, Discaaraine Borties of Acip, J. Camus, Liver- 


ENGINES or Pumps, 


poo 
9124. Turust Brarines for Suarts, J. Mercer, Liver- 


pool, 
9125, _ Sotvutions, O. Imray.—(B. Ritsert, Ger- 
many, 
9126. Dvygsturrs, O. Imray. — (Farbwerke 
Meister, Lucius and Briining, Germany.) 
9127. Venicte and Moror Car Tires, J. H. Barry, 
London. 

9128. Surrrs, A. Bernauer, London. 

9129. Gas Hotpers, W. P. Warren, London. 

9130. AuTomaTic RrecuLatine VALVE Grar, J. Stood- 
ley, London. 

9131. CALENDERING 
London, 

9132, OveRALts, A. Dunhill, London. 

133. GauNTLETs, A. Dunhill, London. 

9134. Apparatus for Hkatina Foop, L. E. Evans, 
London. 

9135, ELecrric Merer, The British Thomson-Houston 
Company, Limited, and F. Holden, London. 

9136. Hor Coxe Conveyors, M. Graham, London. 

137. ADMINISTERING Awn.esTHETiIcs, S. R. Hatch, 
London. 

9138. Securtna Starr Carpets, T. A. 
London. 

9139. Wacon Unperrrames, G. G. M. Hardingham.— 
(WV. Johnson, Argentine Republic.) 

9140. Treating JuTr, C. O’Brien and J. Cargill, 


vormals 


Macuines, C. Schiirmann, 


Hodgson, 


ndon. 

9141. Jomnts for GLass and other Tupine, W. Goulton, 
London, 

9142. Prgvumatic Too.s, J. Keller, London. 

9143. SeconparRy Exectric Currents, R. Grisson, 
London. 

9144. Exnaust Switcn, The Albany Manufacturing 
Company, Limited, and F. Lamplough, London. 

9145. Drop Stamps, I. Platt, Birmingham. 

9146, NEGATIVE-DEVELOPING APPARATUS, A. Ovens, 
London, 

9147. Rotary KNIFR-cLEANING Macutne, J. Warren, 
Birmingham. 

9148. EpucationaL 


Panorama, S. B, Wightman, 
Redditch. 


Dat April, 1902. 


9149. CoLiar Buttongr, J. Yates, Birmingham. 
9150, CLocK-CONTROLLED MEcHANISM, S. W. North, 


9151. Inonine AppLiances, G. Shaw, Nottingham. 
9152. Cigar CuTrer or Nipper, T. Wilcox, 


mingham. 

9153. Rotary Enoines, C. McG. Bate, London. 

9154. UnpDER-MoTION for Dorsy Looms, T. Haworth 
and A. Wade, Darwen. 

9155, Fork for SupportinG INcANDESCENTG AS MANTLES, 
J, Platt and G. Partington, Stalybridge. 

9156, Ferruies for Crutcues, E. B. Raper, Man- 
chester. 

9157. Propu.sion of Vessets, J. Murrie, Glasgow. 

9158, Automatic Brakes, W. E. Heys. —(M.-J. M. 
Pinel, France.) 

9159, Envecopges, G. M. Morton and A. J. Gee, Horn- 
castle. 

9160. ComBINED PocTrer and Leaatna, R. 
Galashiels. 

9151. Bopsrn Presses, C. H. Guest and S. E. Wilkes, 
Draycott, near Derby. 

9162. Minty for GrinpinG and Dryina Cray, J. Keeble, 
Cambridge. 

9163. Propuction of BLur CoLtourtna Martrers, A. 
Ashworth and J. Biirger, Bury. 

164. Dark Stipes for PHotoorapHic Purposes, W. 
M. Pettigrew, Glasgow. 

9165. Fastentne for Securtnc Braceets, &c., A. C. 
Tongue and G. A. Walker, Birmingham. 

9166. Removine Dust from Hopper BaLk BREAKERS, 
A. Lees and Co., Limited, and R. Taylor, jun., Man- 
chester. 

9167. Encine Governors, G. Hepburn, J. Taylor, and 
D. H. Evans, Liverpool. 

9168. Batu Brarine Castor, C. E. Julian, Torquay. 

169. TrousErs Stretcuers, J. D. A. Ferguson, 
Antrim. 

9170. Posts and Nets for Prxa-Pona, P. Winn and C. 
C. Blockley, Birmingham. 

9171. Waeets for VeLocirepes, G. G. Smith, Germany. 

9172. Tram Sargty Guarp, W. Fairburn, Birmingham. 

9173. SCAFFOLD Fastener and Houper, F. Lamacraft, 
London. 

174. Cooxine UTENsILs or Stgamers, W. A. Cannon, 

ndon. 

"175. Fixiwe the Upper Portions of Tramway Raliis 
to their Basz, W. L. Le Maitre, F. G. W. Parker, 
and E. Rhodes, London. 

9176. Currine orr the Uprprk Portions of TRAMWAY 
Ratts, W. L. Le Maitre, F. G. W. Parker, and E. 
Rhodes, London. 

“77. BuRGLAR-PROoF WINDOW-SASH FasTENER, G. L. 
and J. B. Cant, London. 

“78. Maawetic Compassgs, G. C. Lilley, London. 

9179. Disrrisution of Liquips upon Fitrer BeEps, 
F. P. Candy, Redhill. 

9180. CaLenpars, J. Harper and W. A. Smith, Ledaig, 
Argyllshire. 

9181. Tome Cuarts, J. Harperand W. A. Smith, Ledaig, 
Argyllshire. 

9182, ABDoMINAL Betts, H. I. Lacy-Hulbert, Staines. 

9183. Tires, H. A. Dixon and J. Clarke, London. 

9184. PHoTocRapHy in NaTuRAL Coours, E. R. Clarke, 
London. 

9185, SPRINGLESS FotpinGc Umere.ia, C. Hollington, 
London. 

9186, Lirgpoats, R. Forrest, London. 

$187. MANUPFACTORE of SMOKELESS Pownprr, E. H. 
Harris, F. E. W. Bowen, and R. H. Milward, 
London. 

9138, EscaLapors, J. W. Reno, London. 

“189, ORNAMENTS for Tres, E. Murrle, London. 

“199, CicgaR and Cicaretre Howper, A. Taylor, 
London. 

9191, Comprsep Botrte and Fonnet, G. Miiller, 
London. 

9192, RecepTacie for GRow1nG Piants tn, R. Holmes, 
Norwich. 

9193, SHow-cases, L. J. 
Thames, 

9194, PRopuction of ANTHRAQUINONE Derivatives, H. 
E. Newton.—({The Farhenfabriken vormals F. Bayer 
and Co., Germany.) 

9195. Propuction of New Derivatives, H. E. Newton. 
--( co Farbenfabriken vormals ?, Bayer and Co., Ger- 
many. 

9196. TREATMENT of 
London. 

9197, Capo D’asTRO ATTACHMENTS for Guitars, E. R. 
Kappeler, London. 

198. PeLiets for Ianttinc Gas, C. E. J. Berthold, 
London. 

9199. Winpow Sasues, F. W. Schroeder, London. 

9200. INstRUMENT for SuRaicaL Purposes, H. Brown, 
London, 

9201. Biinp Puttey, P. Gye, Winchester. 

9202. Matrress or Cusnion for Barus, E. Rose, 
London. 

9203, FLUSHING F. W. Adams, 
London. 

9204. Heatina or Coottna Pipes, R. Commichan, 
London, 

9205, Strpr Vatves, J. Dew, London. 


Bir- 


Kersel, 


Johnson, Kingston-on- 


MINERAL O1Ls, W. Walther, 


SypHon Tanks, 





9206. Enarnxs, J. H. K. McCollum and J. M. L. Forster, 
London. 

9207. Lirepetts, P, Albert and A. Gros, London, 

9208. SwircH and Fusk Boarps, A. W. Y. D. Chapman, 
London. 

9209. Nari Too., E. M. Sello and T. Chinnock-Davis, 
London. 

9210. Grinpina Procsss, J. Stieffel and A. Dreyfus, 

ndon. 

9211, Maxine Lrvoeum, J. Mensik, London. 

9212. TaBLe Games with Batis, H. C. W. Beeching, 
London. 

9213. Brexcn Apaprers, The Wilkinson Sword Com- 
pany, Limited, and H. W. Latham, London. 

9214, Construction of TrousgR Stretcuer, A. Wein- 
traud, London. 

9215. CLosurgs for Vesseis, E. E. Chapman, London. 

9216. Recrpracies for Hotpina Lapgts, J. and 
Tirebuck, Liverpool. 

9217. Saart Coupiinas, C. Schmittenner, Liverpool. 

9218. Steam Enatnrs, C. W. A. Taylor and J. Storey, 
Liverpool. 

9219, Copyinc Macuings, L. Holub, Liverpool. 

9220. ENGInk Governors, W, Sisson, London. 

21. WATER-TUBE Borers, W. Sisson, London. 

222. Governors, B. Lindley and Co, (1899), Limited, 

and W. Stead, London. 

9223. Cyete Brakes, Z. J. Francis and H. J. 
Kuezynski, London. 

9224. Pnreumatic Despatch System, K. E. Stuart, 
London. 

9225. Formina Wire from Soipgr, W. Holloway, 
London. 

9226. Benprno Surp Stems, T. Perkins and J. Taylor, 

ndon. 

9227. CoMPARATIVE Sca.k, W. E. Muntz, London. 

9228. Securine GLassgs in Winpow FRAmMks, B, Pinks, 
London. 

9229. ELectric TELeGRAPBY, R, Oxlade and W. J. W. 
Richardson, London. 

9230. NON-REFILLABLE Borries, A. M. Clark.—(J/J. Y. 
Payton, G. Cor, 0. K. Goolsby, and F. J. May, United 
States.) 

9231. CountTinc TeLepHonic Conversations, J. H, 
Meyer, London. 

9232. Doors for Borers, &c., J. and M. J. Mills, 
London. 

9233. Saget Merat Boxgs, A. Brehmer, London. 

9234. CoNDENSER for Motor Cars, H. Davey, London, 

9235, Rack MecuantsM for Boring Macutnes, H. John, 






London. 

9236. Coverinc Corts of Wire, G. M. Wright, 
London. 

9237. ComBustion of Fue. in Borters, T. D. Kyle, 
London. 

9238. TRANSMISSION GkaR for Motors, A. Craig, 
Coventry. 

9239. Motor VEHICLEs, A. Craig, Coventry. 


22nd April, 1902. 


9240. Gotr Batts, E. Kempshall, London. 

9241. Gotr Batis, E. Kempshall, London. 

9242. Process for Makina Gor Batts, E. Kempshall, 
London. 

9243. Manuracture of PLayiInec Bais, E. Kempshall, 
London. 

9244. Expansion Carmneys, H. F. Stanfield, London, 

9245, INTERNAL ComBusTION Motor, T. F. Miller, 
London. 

9246. FLower Howpers, G. Woolliscroft and H. Gar- 
land, West Kirby, Cheshire. 

9247. — Tanks, T. H. Ramsden, Bramhope, near 
Leeds. 

9248. Stac Lapigs, B. D. Healey and J. L. Stevenson, 
London. 

9249, Apaptinc Cranks to Cycies, W. Rootes, Hawk- 
hurst, Kent. 

9250. CLutca for Conveyina Motion, D. Horsburgh, 
Manchester. 

9251. Varyinec ENGINE Speep, T. B. Murray and N, O. 
Fulton, Glasgow. 

9252. Wrapper SuitaB_e for Repiirs, M. McEwen, 
Stirling. 

9253. Makinc Buttons SELF-FASTENING, C. Nicholas, 
Gloucester. 

9254. Propuctna Si_novrttes, A. R. Groome, Man- 

shester. 

9255. Save-aLt for Liquips, T. Brown, Newcastle-on- 





ne. 


T 
9256. Grass SuHaprs for Gas Licuts, C. M. Heron, 


Glasgow. 

9257. Stripes for WHeet Rims, F. Reddaway, Man- 
chester. 

9258. Macuine for REMopELLING CiIps, E. Ashworth, 
Manchester. 

9259. Cycie Gears, J. B. Holdsworth, Bradford. 

9260. MaGcazine Backs for Cameras, W. Eyre, 


lasgow. 
9261. Knittinc Macuines, A. Hickling, Nottingham. 
9262. Means for Keeptna a Ririe Piume, A. Nicol, 
Glasgow. 
9263. Lock Not, F. J. Butter, Wolverhampton. 
9264. Execrric Lamp Howpers, W. Allman, Bir- 
mingham. 
a for Exectric CaBies, A. J. Morgan, 


9266. Dumpinc Furnace Fire-Bars, R. Hunter, 
iw. 

9267. ELecrric MacHINE or Motor, A. H. Finlay, 
Belfast. 

9268. METALLIC J. Hurkett, 
Bristol. 

9269. CoLLapsIBLE CrrcuLaR Brusn, J. D. Owen, 
Birmingham. 

9270. VeHIcLE Mop Banps, 8. D. and J. M. Horger, 
Glasgow. 

9271. Sanp Vatves, R. N. Tweedy and A. Wilkes, 
Stourbridge. 

9272. Stoves, R. Stiinder, Berlin. 

9273. Umprecia, J. A. Ekelund, Glasgow. 

9274. CATERERS’ Fo_pinc Box, M. M. A. Petrzywalski, 
London. 

9275. Rotter Brarinas, A. G. Brookes.—( Moffett 
Bearing Company, United States.) 

9276. Fitms for PHoroaRAPHic Purposss, A. H. Frere, 
London. 

9277. CLuTcH - DRIVING MrcHANIsM, A. J. Merrick, 
London. 

9278. INCANDESCENT E.ectric Lamps, M. Hayashi, 
London. 

9279. Roap Veuicte Dust Screen, W. T. Edwards, 
London. 

9280, FisHina Tack ie, W. Jones, Birmingham. 

9281. Curmney Top, P. Baker, London. 

9282. MarLcarts, W. F. Bottomley and C, Middleton, 


Kecs and Drums, 


mdon. 

9283. AppaRATus for HeaTine Lupricants, J. R. Tate, 
London. 

9284. MuttipLR Macazing Equipment of Linotype 
Macuines, W. H. Lock and F. A. Pilkington, 
London. ; 

9285. Guns, A. J. Boult.—(The V. P. de Knight Gun 
Company, United States.) 

9286. — INTESTINAL Skuns, C. F. A. Bitterling, 

mdon. 

9287. PLorrine Scaues for Surveyors, L. W. Gatward, 
London. 

9288. PADDLE-WHEREL LusRIcaToR, J. Harvey, Upton 
Park, Essex. 

9289. ApPARATUS for CaRBoNnaTING, B. Adriance, 
London. 

9290. Hypravutic Presses, F, W. Lewis, Loughton, 
Ussex 


9291. Devick for CotiectiInc Batts, C. Hugelin, 
London. 

9292, CARRIAGE Siena, W. L. Livingston and C. W. 
Marshall, London. 

9293, Sreves for Lirtinc Cut Caarr, G. Porteous, 
London. 

9294. Heet Lirts for Boots and Suors, J. J. Jones, 
London. 

9295. COMBINATION CHAIR and Taste, H, H. Sinall, 
High Wycombe. 





9296. Rartway Sianats, 1. Gullivcr and H, G, Robin- 
son, London, 

9297. Maxina Roaps, H. H. Lake.—-(F. J. Warren, 
United States.) 

9298, Dumprna Veuicies, T. Hill, London, 

9299, Furnaces, H, H. Lake.—(American Furnace 
Company, United States.) 

9300. Manuracture of Nicke. Carrony., J. Dewar, 
London. 

9301. Moror-cark Enaings, W. and G. G. Meischke- 
Smith, London. 

9302. DumMMy ADVERTISING Fletcher, 
London. 

9303, Maxtna Roaps, H. H, Lake.—(F. J. Warren, 
United States.) 

9804. Grain and PrssLep LeaTHERS, M. Pianko, 
Liverpool. 

9305, APPARATUS for MAKING Metal Wuekg s, W. P. 
Thompson.—(The Bettendory Metal Wheel Company, 
United States.) 

9306. FLUID-PRESSURE Encings, W. P. Thompson.— 
(The McMillan Bagineand Machine Company, United 


Devices, I. 


States.) 

9307. Hgeatina Surstances in Crucipies, G. Moller, 
Liverpool, 

9308, LirrauarDs for Moron Cars, J. M. Emerson, 
Liverpool, 


9309. STOPPING SELF-PROPELLED VEHICLES, J. M. Emer- 
son, Liverpool, 

9310. CIRCULATING ADVERTISEMENTS, J. T. Moate, 
Liverpool. 

9311. Too. Hoiprrs, T. L. Williamson, Liverpool. 

9312. Srampina or CrusHina Apparatus, M. H. 
Grundig, Liverpool, 

9313. Process for Maktne Lupricants, W. F. Downs, 


Liverpool. 
9314. INsrRUMENT for CaLcuLaTina, G. Roegner, 

Liverpool. 
9315. Erecrric Conrrouiers, C. T. J. Oppermann, 

ndon. 


9316. Moror Veuicues, C. T. J. Oppermann, London. 

9317. Meters, G. lL. Gowlland, London. 

9318. Draw-orr Vatves, A. M. Clark.—(J. C. Poet:, 
United States.) 

9319. CoupLinG for RatLway VeuIcies, J. F, Toomer, 
London. 

9320, Time Tarie, A. H. Rowan, London. 

9321. Sprxe Macutngs, H. H. Bringer, London, 

9322. Coat Tar Compositions, H. H, Lake.—(F. J. 
Warren, United States.) 


9323.  Liquip - pELIvVERY AppaRaTtus, H. Ernst, 
London. 
9324. Boots, J. Cave and Sons, Limited, and D. W. 


Farmer, London. 

9325. INsuLATING TuBEs for Motors, M. Meirowsky, 
London. 

9326, Encinges, W. Langdon-Davies and A, Soames, 
London. 

9327. TREATING Actin, H. E. Howard and G. Hadley, 
London. 

9328. Manuracture of Metat Tures, H. H. Perkes, 
London. 

9329. METHODS Foop, J. 
London. 

9330. MANUFACTURE of 
London. 

9331. Fitters for 
London. 

9332. Ustnc Cements, H. H. Lake.—(F. J. Warren, 
United State.) 

9333, Srove for KircHen Grates, K. 
London. 

9334. Motor Cars, 8S. E. 
London. 

9335. Pavements, H. H. Lake.—(F. J. Warren, United 
States.) 

9336. Dygina, G. B. Ellis.—(Société Chimique des Usines 
du Rhine anciennement Gilliard, P, Monnet, et Cartier, 
France.) 

9337, Cigar and CicaretTre Houper, W. E. Davidson, 

on. 

9338. Lockers, D. Churchill, London. 

9339. Hrapsof INCANDESCENT MANTLES, R. Nordmann, 
London. 

9340, SoLpER and Fiuxes for ALumINivum, W. Shone, 
London. 

9341, CIGARETTE TupEs, J. C. Hansen-Ellehammer, 
London. 

9342, Makino Stonet Rrvos, C. P. Deykin, Birming- 
ham. 


of PREPARING Sleeman, 


Orcan Ptpss, E. 8S. Petr, 


Sucar Juices, J. Kostalek, 


Schumann, 


Peters and H. Hollis, 


23rd April, 1902. 


9343. Automatic Furnace Door, J. Crowther, Man- 
chester. 

9344. Water Gavuce Firttinas, A. H. K. Lamb, Glou- 
cester. 

9845. Meta P1ano Frames, T. H. Hutchinson, New- 
port, Mon. 

9346. Mrta.uic Boxers, J. 8. Hollings, Handsworth. 

9347. Gas Enornegs, A. R. Bellamy, Manchester. 

9348. Rerusg Traps, 8. Barraclough and D, Priestley, 
Halifax. 

9349. Lamp Licutsr, R. E. Thorp, London. 

9350. Apparatus for Forcinc Sewacr, W. Warner, 
Nottingham. 

9351. Toy Breecu-Loapinc Guns, R. M. Painter, 


righton. 

9352. Key Switcugs, E. Lawley-Pinchingand L. Milne, 
London. 

9353. Seats, J. W. Hargreaves, Manchester. 

9354. Kerrie, A. V. H. Spink, Pudsey, near Leeds. 

9355. Precious Mertats, F. H. Briggs and A. L. 
Crosfield, Torquay. 

9356. Gas, F. W. Hayward, R. C. Fox, and E. Wilkin- 
son, Norwich. 

9357. BaALLING Macutiygs, E. N. Baines, J. W. Schmidt 
and A. G. Walls, Manchester. 

9358. Door Hanpizs, W. Ingles, Glasgow. 

9359. Stoxina Furnaces with Coat Dust, 
Crowther, Halifax. 

9360. ManuracturE of DentaL Puiartes, W. L. Smith, 


W. A. 


ndon. 
9361. Latues, E. Parkinson, Keighley. 
9362. Rau. Ports, H.T. and W. K. Melling, Liverpool. 
9363. INTERNAL CompBusTION Enatine, C, A. Pooley, 


ristol. 
9364. Curpina, a TaBLE Game, G. 8S. Clarke, Birming- 


m. 
9365, TaBLE TENNIS BALts, J. P. Bradley, East Dere- 
ham, Norfolk. 
9366. Opgnina of ENvELopes Expepitiovs.y, A. Frew, 
he ffield. 
9367. TrRoLLEY Po.gsfor ELectric TRAM, S. R. Jackson, 
Leeds 


9368. Taps, W. Woolley, Manchester. 

9369, APPLIANCES for OPENING FaNnLicuts, G. F. New- 
man, Birmingham. 

9370. Setr-privina Motor for Sxips, J. Merlini, 


Cardiff. 

9871. CycLe Improvements for Rirte Practice, J. C. 
Sellars, Birkenhead. 

9872. VENTILATION of Minzgs, T. Fisher, Llanelly. 

9373. Dygina Leatugr, R. Rieder, Liverpool. 

9374. VentTILATOR for Sasu Winpows, W. M. Lewis, 
Birmingham. 

9375. ImprovemENtT in Metauiic ALioys, T, Shephard, 
Birmingham. 

9376. Saws, W. B. Sharp, Glasgow. 

9377, Pick Hammer, C, Spragg and P. G. Waller, 
Pontefract. 

9378. Revo.tvina Lens Camera, H. J. Gibbons, Poole. 

9379, TureapD Megasvurinc Apparatus, B. Rieter, 
Manchester. 

9380. Fusk Heap for Eiectric Brastina, F, Render, 
Manchester. 

9381. Fur Boa Fasteners, C. Paulig, London. 

9382. Sprayers, C. Ricci, London. 

9383. Game, W. J. Lawrence, London, 

9384, Waste Macutnegs, J. D. Tomlinson and Tomlin- 
son (Rochdale), Limited, Manchester. 

9385. WasHING Macuink IMpRovEMENTS, R. Whitmore, 
London. 

9386. Botrte Stoppers, M. Wallois and E, Gueret, 
London, 





SELECTED AMERICAN PATENTS, 


_ From the United States Patent-office Oficial Gazette, 





685,735. Stroprer for Lapims, J. H. Allendorfoy 
Westmont, Pa,—Filed October 30th, 1900, =e 
Claim.—A stopper composed of refractory material 
provided with a threaded metallic nut secured therein, 
said stopper being also provided with a hole communi. 
cating with the threaded opening of the nut aforesaid, 





said hole having an enlarged recess at its upper end, in 
combination with a stopper rod provided with a body 
portion and a reduced end adapted to screw into said 
nut and fitting in the recess and hole aforesaid. 


685,760, Roviine-mitt Guipr, S. M. (uss, Reading, 
Pa.— Filed Auquat 20th, 1901. : 

Clain.—Q1) In a rolling mill the combination with 
the movable roll, of combined true and false guide 
plates for the latter, movable therewith and adapted 
to adjust themselves to the different working positions 
of said roll, substantially as set forth. (2) In a rolling 
mil! the combination with the movable roll of a true 
guide plate for said roll pivotally supported upon a 











) 


fixed bearing, and a lower or false guide plate adjust- 
ably carried by said true guide re substantially as 
set forth. (3) Ina rolling mill the combination with 
the movable roll of a true guide plate for said roll 
pivotally supported upon a fixed bearing, and a pivoted 
lower or safety guide plate having an intermediate 
yielding or spring connection with said true guide 
plate, substantially as set forth. 


, Key-seat Cutter, J. N. Lapointe, Hort 
—- Conn.—Filed November 17th, 1900. 
Ciaim.—The herein-described key-seat cutter, com- 
prising an integral cutting blade guide consisting of a 
barrel having a smooth gaged and a collar, and, 
projecting from said collar, a work support of less 
diameter than the barrel, the barrel, collar, and work 





support being provided with a longitudinal slot ex- 
toning poo the axial line of said parts and open 
on one side, in combination with a toothed cutting 
blade of substantially the same width as the slot, and 
having plane sides and an end adapted to be engaged 
by the reciprocatory ber of a 
685,993. CaRBURETTER FoR ExpLosive ENGINES, F. 
Le Blon, Billancourt, France,— Filed November 21st, 





diet the carburetter of the class described, the 
combination with a receptacle, a liquid inlet in the 
bottom of same, and a controlling valve for said inlet, 
of a suitable float within the receptacle and suitably 
connected with said controlling valve, a second recep- 
tacle secured to and arranged within the outer 
receptacle, a suitable ejector at the centre of the inner 





receptacle and icating with the interior of the 
outer receptacle, asuitable cover above said receptacles, 
means for admitting air into the carburetter, an out ; 

pipe carried by said cover and extending around Po 
ejector, means for heating the air admitted into t “ 
carburetter, and means for heating the mixture © 

hydro-carbon and air, substantially as set forth. 
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THE STRENGTHENING OF EARLY TRON 
BRIDGES. 
(Concluded from paye 875) 

Cast iron mouldings.—Before leaving the subject of 
cast iron work, it may be as well to mention the many 
iron mouldings that have been found fixed on so 
great a number of our old metallic bridges. The original 
designers of much of this sort of applied ornamentation 
did not seem to know that it would be necessary periodi- 
cally to examine, clean, and paint all surfaces of iron- 
work if it was intended to maintain the structure at all. 
In neally all the cases in which cast iron has been applied 
in such amanner it is a very difficult operation to remove 
the facias and mouldings, no provision having been 
made for taking them down. Bolts with countersunk 
heads that it is next to impossible to locate were placed 
in all sorts of positions, and in many cases it is next to 
impossible to ascertain whether the face that is seen is 
the real face of the structural ironwork or is only a thin 
facing stuck on to it. Of course, use and strength must 
come before inutility and possible weakness in railway 
and other bridges, and the maintenance engineer will not 
hesitate before he takes off all such applied parts, in 
orler that he may maintain the more important portions 
that they overlie. Sometimes the castings can be re- 
placed, and as some of them were designed to keep rain 
and snow away from the girders, perhaps in such cases 
the castings may be refixed with advantage, but in a 
great many other instances there is nothing much to be 
gained by refixing the castings, and they may with advan- 
tage be broken up for scrap without compunction. Some 
of our old girders have a top flange that is at all times a 
deep hollow channel for the storage of water and snow, 
and in such cases probably a casting has been provided 
to act as a coping to keep the weather out of the chan- 
nel. In these bridges, of course, the casting will be re- 
placed after the girder has been cleaned and painted, but 
it will not be necessary to bolt down again firmly these 
castings, and probably they may be left loose for easy 
future removal when painting is next required. 

In some such cases of ornamental applied ironwork it 
is necessary under the agreements made with the local 
authorities when the line was built, that such ornamenta- 
tionshould be maintained in perpetuity, but even in these 
instances perhaps a new arrangement could be made 


cast 


with the present authorities for the removal of such dis- | 


advantageous parts, even if another kind of ornament, 
more readily removable, were to be substituted. In 
some cases the agreement may run that the bridge is to 
have a“ reasonably ornamental appearance” for ever, 
whatever this may be understood to mean. Perhaps if 
this is the case the engineer may decide to remove the 
castings, but to keep them on hand, ready to be replaced 
if they are asked for. 

Wrought iron bow girders.—-Many, if not the great 
proportion of, old railway bridges have wrought iron box 
girders as their“ leading line "—Fig. 5. Where these are 
of fairly large size, it is frequently possible to get inside 
them, for purposes of maintenance, between the two webs 
of the girder; but in nearly all such cases it is quite 
impossible to get a man or boy inside the cells of the top 
and bottom flanges, which form a feature of so many 
cases of this form of girder. The condition, therefore, of 
these cells is absolutely unknown, and any proper main- 
tenance of them is out of the question. Such cells have, 
however, not been subject to weather influences, and as 
they were probably well painted when they were made, 
no great fear of their condition need be entertained. 
Some of this type of girder, of an age of perhaps fifty 
years, have been cut to pieces, and it is remarkable how 
little trace of corrosion has been found in the inside of 
the cells, and this more particularly if the ends of the 
cells have been plugged up, say, with air-tight castings, 
during their period of use on the bridge. A rough idea 
of the thickness of the plates around these cells, and also 
of the strength of the web plates, nay be obtained if a 
few small holes are drilled through the metal and a 
special shape of calliper be applied. 

In several of the largest bridges in which these cells 
were adopted they were, fortunately, made of sufficient 
size for a man to be hauled through them laid flat on a 
small trolley, and a complete examination of the cellsmay 
in this way be made, and the same method of access by 
means of trolleys will also serve for the painters. When 
this mode of inspection is possible in the case of our old 
railway bridges of this class, there is no doubt but that 
the condition of the girders is as good as when they were 
new, and that no deterioration has taken place. 

_With regard to the strengthening of bridges having box 
girders, it may at once be said that nothing can be done 
in the way of adding plates or flange area to the cells 
just referred to. The difficulty, of course, is that it is 
unpossible to rivet additional material where both ends 
of the rivets, while they are being driven, are not acces- 
sible, one end to the “ riveter,” the other to the “ holder 
up.” Set screws tapped into the plates are inadmissible, 
on account of the expense ; and, indeed, it is questionable 
whether the additional area would be effective, or whether 
the set screws would hold the plates sufficiently firmly 
together even if they were used. Where box girders 
have a series of longitudinal cells for the top flange, and 
ordinary plates and angles only for the bottom flange, 
perhaps something might be done in the way of strengthen- 
ing. Additional plates or angles could be riveted on the 
bottom flange, and, indeed, have been so attached 
im some cases. But it is very questionable whether 
this perpetuation of a by-gone type of girder is at all 
Satisfactory, and whether it would not be better 
to renew the girders entirely with ordinary modern 
girders of steel. In such cases, however, it will generally 


_be found that the top flange is of ample strength as a 


column for the compressive stress, the cell shape being 
particularly suitable for this work of resisting compression. 

enerally, in our old bridges where there are two roads, 
up and down, there are three girders, one central in the 








“ 6ft.,” and two others on the outside. Many of this type 
of bridge have cross beams consisting of two timbers, with 
a wrought iron flitch plate between the timbers. This 
flitch plate is often attached to the main box girders by 
riveted angle irons, and the side timbers are attached to 
the flitch plate by bolts. In most of such cases it will be 
found that, in bridges of moderate span, the proper way 
to deal with the question of strengthening is to renew the 
superstructure entirely. 

There are other cases of box-girder bridges, however, 
where the span is considerable, and perhaps where there 
are cells in the top flange only, ordinary plates in the 
bottom flange, and where it does not seem necessary to 
reconstruct the whole. In such @ bridge it may be found 
advisable to fix columns under the centre of the bridge, if 
the roadway is of sufficient width, and to wedge up the 
main girders from these columns. A careful calculation 
must here be made as to the amount of deflection that it 
will be necessary to take out of the main girders, and the 
wedging up from the column must not be done until this 
has been decided. It may be necessary only to wedge 
tightly, so that when the moving load comes on to the 
bridge the propping is effective, but that for the dead 
load the column takes no share. Or it may be necessary 
to take out a definite portion of the deflection due to dead 
load from the main girder, and in this case, of course, 
the colunin must be made strong enough to do its work 
without undue stress. One point in this strengthening 
may be mentioned, however, and that is, that the condi- 
tion of the new column, as regards settlement, must be 
carefully and periodically watched, and the wedges must 
be adjusted and driven further in from time to time as it 
is found necessary. It will therefore be seen that the 
wedges on the top of the column must not be locked or 
pinned, or otherwise finally fastened, until some time 
has elapsed after the column 1s brought into use. To 
prevent the wedges from being shaken out under vibra- 
tion it will, of course, be necessary to hold them in 
position temporarily, but they must not be finally fastened 
in such a way that future adjustment is impossible. If 
this method of strengthening is adopted, it should not be 
forgotten that under some conditions of loading the top 
member over the column may be in tension, and the 
bottom member in compression, and it will be necessary 


| to see that each of the members or flanges is strong 


enough to bear this reversal of stress. 
Wrought iron girders with cast iron top flanges.— 
There are many wrought iron girders with cast iron top 


— 























flanges among our early iron bridges, and some of these 
are of considerable span—see Fig. 6. A good many of 
this type have timber floors suspended from the bottom 
flange of the main girder by means of wrought iron bolts, 
in the way already referred to. The bottom flange in 
several instances is not of the requisite strength for 
modern railway loads. The present condition of many of 
this class is not satisfactory; the design of the suspension 
of the floor is faulty, and has prevented the proper 
painting of the bottom flange at the necessary intervals. 
The cast iron top flanges will probably be all right as 
regards strength, as there is generally a good thickness 
of metal at this point, and corrosion does not go on so 
rapidly in cast iron as in wrought iron and steel. But it 
may be doubted whether the wrought iron web along the 
line where the cast iron flange is attached will be in a 
good condition. This cannot be ascertained without 
taking away the castings, which is, of course, impractic- 
able. As regards the use of the cast iron flange, whether 
this is good or not is not known with any great certainty. 
It is, however, well known that the elasticity of the two 
metals—cast iron and wrought iron—is not the same, 
and the contraction and expansion under changes of tem- 
perature do not agree. This seems to indicate that the 
two metals will not work together harmoniously, and 
that it was injudicious to so connect them. 

For maintenance reasons it would be desirable to 
change the type of floor from the cross timbers to, say, 
cross girders, and the latter to be so placed that the 
bottom part of the main girder will be easily accessible. 
But even if this were to be done, it is questionable 
whether it would not be better to discard the old type of 
bridge altogether, and to replace it with a new steel 
bridge of modern design. If, added to this defective 
arrangement of floor, it is found that the bottom flange 
is not of sufficient area, or if the top cast iron flange 
is not of sufficient strength as a column, or that the 
girders are too near together to give the necessary room 
for the loading gauge, then there can be no doubt as to 


the requisite immediate renewal of the bridge, and the 
necessity for its complete reconstruction. 

Many of the bridges of this class have their top flanges not 
sufficiently braced or held at the requisite number of points 
required when the flange is considered as a column under 
load, a deficiency which will tend to cripple or bend it. In 
this case it will probably be easy to strengthen the bridge 
by additional overhead bracing, or by extra stiffeners and 
gussets if the girders are too shallow to admit of overhead 
bracing. It is difficult to see how a girder of this type 
can be strengthened unless by additional stiffeners or by 
additional flange plates. In these cases the floor would 
have to be temporarily removed whilst the work was 
done, and if the bridge is one that carries much traffic, 
which is very probable, seeing that most of the older lines 
are now those of greatest importance, this removal of the 
floor is quite out of the question. It will be next to 
impracticable to strengthen the girder by fixing a column 
or trestle under it, since, of course, if such strengthening 
is to be of much use it must transform the girder into a 
continuous one, and in this case there will be tension in 
the top flange, at a point where the joints of the cast iron 
boom will probably not be at all able to meet it, and pos- 
sibly compression in the bottom chord at a point where 
it would cripple the flange to maintain such stress. 

If the deflection and the upward movement due to the 
wedging up from the column were to be carefully watched 
and calculated, perhaps the strengthening column could 
in some cases be used, but great care would have to be 
taken that the wedges were not overdriven. Ifthe bridge 
is across a river it may be possible to sink cylinders in 
the river outside the bridge, and connect these by a 
girder underneath the bridge, from which the old girders 
may be wedged, but this wedging, as just stated, will 
have to be very carefully done, to avoid tension in the 
top flange. 

Wrought iron tubular bridges.—There are not many 
wrought iron tubular bridges in existence. Some of 
these, however, are over fifty years old, and are of con- 
siderable span and of great importance. The strength 
of these may, however, be taken to be satisfactory. The 
dead load of the structure is so great compared with the 
moving Joad that a considerable augmentation in the 
weights of moving loads has made but little difference in 
the total load. The condition of the largest bridges 
of this class is satisfactory. The cells in the top and 
bottom flanges are generally large enough for a trolley 
and a man to be dragged through them; and in this 
country, at least, such bridges have always been 
efficiently maintained. It appears from experiments that 
the greatest deflection, whether positive or negative, is 
caused in these bridges, not so much by the loads they 
have to carry, as by the extremes of temperature to 





which they are subjected. The heat of the sun on the 
| top of the bridge at mid-day in summer will cause a con- 
| siderable stress; and in winter, when one side of the 
| girder is attacked by a cold easterly wind and the other 
side is under the influence of the rays of the sun, another 
series of stresses are set up. In some cases also very 
considerable stresses will be set up by the wind pressure 
against the solid plate sides of these tubular girders, and 
this pressure may have an influence greater than the 
increased loads on the wheels of modern vehicles. Very 
little can be done in the way of strengthening this type 
of bridge—even if it does become necessary—other than 
to place cylinder or trestle piers intermediate in the 
spans, and so transform the girders into overhanging or 
continuous beams. The flanges are generally strong 
enough to carry either tensile or compressive stresses 
without any disadvantage. 

Wrought iron lattice girder bridges.—As regards the 
wrought iron lattice girder bridges much more can per- 
haps be said. In the case of the largest bridges of this 
class there is, again, little fear that the maintenance has 














not been efficient during the whole time that they have 
been in existence, although there are exceptions even to 
this. Engineers from the very first appear to have taken 
very great care of their large and important bridges to 
keep them in proper order and every part in good condi- 
tion as regards the painting. When, however, an exam- 
ination is made of the thousands of bridges of moderate 
span a great difference is found. The maintenance of 
these up to fifteen or twenty years ago was not on some 
lines at all perfect in its character. It is a curious thing 
that nearly all lattice girder bridges of the same type 
corrode in much the same way and at the same portion 
of the ironwork. The bottom part of the lattices—Fig. 7 
—is always the point that corrosion attacks, and in many 
such cases the effective area at this point has been found 
to be not more than 40 or 50 per cent. of its original 
amount. 

At the same time, many of these old lattice girder 
bridges are of very defective design, the effective 
strength of the lattice bars near the abutments and 
piers being inadequate to resist compressive strain. 
It seems to have been thought by the old engineers, 
at least in their small span bridges, that if the 
lattice bars were only sufficiently numerous, and 
if the tension bars were riveted at all points of cross- 
ing with the compression bars, that all was done that 
was necessary. This is, of course, at utter variance 
with the modern system of articulated construction, 
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aOR : 
where one large member has to do the work that twenty | enough, yet has no stiffening agency to prevent failure 


or thirty small members had to doin former times. There | vertically. 


In all such cases additional stiffeners and 


is also frequently found an unsatisfactory manner of con- | gussets should be at once fixed on the girder, and if 
necting the two flanges together over abutments and other | possible the top flange should have a series of stays— 
bearings, and it is sometimes discovered that the tendency | Fig. 10—tixed from the cross girders to prevent the 
to cripple or buckle the web of the girder at these points | crippling and sideways movement of the top part of the 
is considerable, and requires immediate attention. It is girder. There are many cases also where the general 
a curious fact also that the ordinary angle and tee | riveting, such as that required to connect two plates of a 
sections always go to rust at the same parts—Fig. 8— | flange together, has not been properly designed, or that 


Sx: 


always at the edges of the tables, and never at the root 
of the section. 





Fig. 8 





In all old lattice girders a calculation should be made | 
of the strength of the lattice bars according to the | 
column formulas of Rankine and Gordon, with, of course, | 
the corroded parts taken off the effective sectional area | 


of the strut. 


It will frequently be found that the | entirely. 


the rivets have been placed too 
far apart. In the latter case the 
probability is that damp and cor- 
rosion have set up an action be- 
tween the two plates—Fig. 11 
and that the plates will have been 
forced apart. It is impossible to 
get out all this rust and dirt, but a 
great deal of it can be got out by 
skilful men, and the addition of new rivets interme- 
diate between the old ones will make good work, at 
least for some time tocome. Still, however, the condition 
of the metal cannot be quite satisfactory, as it must have 
been strained irregularly by the forcing apart of the 
plates, and it might be far better to renew the old girders 
If they are at all weak at other points, of 


strength is not satisfactory when it is so calculated. | course, the matter is settled at once, and the girders will 
In this connection it may be hinted that if corrosion has | be discarded. 
attacked the bar at one end only, that is, if the deficiency 


in area is at the end only of the strut, some discre- | t 


tion must be applied in the use of the column formula, 
which is based of course upon the area at the centre 





A — many old wrought iron girders, both of 
he plate and lattice types, have been strengthened 
by the fixing of additional plates to the flanges of the 


girder. Sometimes these are found of the full width of 


of the column, and not upon the area at the end. | the flange, but generally such additional plates are narrow, 
The rivet area also demands attention, both as regards | say, for only one line of rivets each—see Fig. 12. Some- 
the shearing sections of the rivets and with reference to | 
the bearing area of them. It has been found that the | 
riveting of the lattice bars of many of this type of old | 
girders is not of the required strength, and in cases such | 
as that shown in Fig. 9 it will be necessary to place | 
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| times these extra plates are riveted to the angles 
| connecting the web to the flange, as at a, and at other 


places the additional plates are fixed at the edges of the 
flange, as at 6. It cannot be known with any certainty 


| whether these additional plates really serve the purpose 


for which they were intended. If the girder, as is very 
possible, remained in the bridge, and carried moving 
loads whilst it was being strengthened, then the extra 


| plates are of no value at all unless the girder strengthened 


} 


additional connecting plates with more rivets at the top | 


and bottom of the lattice bars, both to attach the lattices | a 


together, and tothe flange. In other instances the case will 
be met quite fully by simply taking out the old rivets one 
by one, and putting in others of larger size. This has been 


| 


satisfactorily accomplished in the case of several old | 


footbridges. 

Wrought iron girders genérally.— Wrought iron girders 
always require attention and calculation if they are at all 
old, and whether they have been efficiently maintained or 
not. The metal is always thinner in wrought iron 
girders than it is in cast iron girders, and seems to be 
less able to bear the influences of corrosion, the metal 
coming away in plates and patches, rather than in pits 
and holes. 

One great cause of the destruction of wrought iron 
bridges has been the habit of placing ordinary cinder 
ballast upon them, and this is even worse and more 
disastrous if it has been piled against the web of an old 
wrought iron girder. The same result may be seen in 
the old bridges with timber planking resting upon the 


in this way was very carefully propped during the time 
that the work was being fixed. Unless this was done, 
the extra plates are so much added dead weight and 
nothing more, as, of course, they take up no part of the 
strain, and therefore nothing of the stress. In all cases 
of strengthening girders on site, whether the strengthen- 
ing be of the flanges, or the 
webs, or the lattice bars, it 
must be distinctly remem- 
bered that the girders are to 
have no stress upon them 
during the repair, but that 
the load is to be carried 
either by timber trestling, or 
by some such means. 

Some isolated cases of weak 
girders have been strength- 
ened by increasing the depth 
of the girder. This has been accomplished by cutting away 
the top flange and by fixing another plate to the web, so as 
to make the depth of the girder so much greater by the 
width of this plate than it was before. As this, however, 
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Fig. 12 


| requires much propping up and trestling, a great deal of 
| cutting out of rivets, the riveting together of the two 
| web plates, and the renewal of all the stiffeners and 
| gussets throughout, it appears questionable whether a 
| new steel girder would not have been a much more 


cross girders, and, of course, ordinary ballast resting on | 


the planking. Ina 


great many cases the planking, and | 


probably the ballast, has been touching the web of the | 


girder ever since the bridge was built, and the result is 


that the web plate, the stiffeners, and the gussets at this | 


particular place are all corroded very deeply. 
girder is a centre girder in the middle of the floor the 
case is worse still, as now it will be corroded on both 


If the | 


| 


| 


simple matter, and probably not so expensive. 








INDUSTRIAL MOTOR CAR TRIALS 
IN FRANCE. 
No. Il. 
Or the eleven petrol omnibuses and wagons taking 


sides, and will have suffere1 doubly just at this point. It | part in the trials only two failed to accomplish the entire 
will be advisable to drill a few small holes here and there | journey. One of the De Dietrich omnibuses was left at 
| Sens under repair, and as it was not ready for the start 


along such a girder in 
order to ascertain the 
thickness of the web plate 
and its resistance to crip- 
pling under the shearing 
and buckling stresses. 

If the condition of this 
web plate is found to 
be very bad, then the 
strengthening can be done 
by the fixing of additional 
stiffeners, or by tees or 
angles riveted on diagon- 
ally between existing stif- 
feners, the direction of 
such diagonal stiffeners Wht | 
being, of course, down- 4 
wards towards the bear- TL 
ings at each end of the 
girder. 




















Fig. 10 


| the vehicle was disqualified. 


The Peugeot lorry ran 


| with great regularity as far as Valence, but further on 


| one of the solid rubber tires came off the wheel. 


As no 


| arrangement had been made for replacing it, the lorry ran 


| 


on the rim as far as Toulon, when the wheel broke, and 
the vehicle did not complete the journey. Consequently 


| we have no figures as to the weight and load of the lorry 


or of its consumption. The performances of the two 


| other Peugeot vehicles were much more satisfactory. 


| The coach and van are fitted with the same pro 


lling 


| machinery as the postal wagon of which we recently pub- 


The van had a 7 horse-power motor, 


lished drawings. 
It had electrical and 


and it carried a load of 19°8 cwt. 


| tube ignition, the former being used for most of the way, 


| 


| through a defective mixture both were employed. 


but when the motor was not working oe ge 
e 


accompanied the van on one of the short stages between 


, Marseilles and Toulon, a distance of 88} miles, where the 
| going is extremely severe, the road for a few miles out- 


Many of the compression or top flanges of ordinary | 


plate girders of moderate spans are found to be very narrow 
in proportion to the length of the girder, and in others 
the web plate is very inefficiently provided with stiffeners 
and gussets to resist the buckling and crippling ten- 
dencies of the shearing stresses. A great many also of 
the old plate girders have a flange which, although wide 


side of Marseilles being one of the worst on which a 
vehicle could be tested, while the gradient rose steadily 
for about half the distance until an altitude of 1286ft. 
was reached at Le Camp. There were two stoppages 
going up, the first time to mend a band brake which had 
Jost a bolt through the excessive jolting on the rough 
road outside of Marseilles, and the other on the hill to 





light the burners which were used in conjunction 
with the electrical ignition, The van took the long 
hill at a regular, though slow, speed, and was 
passed by both the De Dietrich and Daimler lorries 
i on the descent the powerful brakes allowed of 
its making up for lost time, while on the eye! 
the van travelled faster than the lorries. Altoyethey 
there were stoppages amounting to half an hour to carry 
out slight repairs, and the actual running time for the 
full distance was a little less than four hours. The con. 
sumption of petrol was 4°3 gallons. Between Toulon 
and Fréjus we accompanied the Peugeot coach, which 
carried a full complement of seven passengers and lug. 


-| gage. Here again the road ran uphill for half of the way, 


though the going was not so hard as on the previous day, 
The coach travelled at a very fast rate, the speed on the 
level being sometimes as much as 21 miles an hour, while 
the hills were also taken satisfactorily. Only a few slight 
derangements were experienced during the whole trial, 
and on the last stage a chain broke, but these accidents 
were very easily remedied. The Panhard omnibus js 
propelled by an 8 brake horse-power motor, and 
carried a load of 15}cwt. Heing a new vehicle, there 
was some little trouble on the first day through the 
necessity of regulating the motor on the road, but hence. 
forward the vehicle ran remarkably well with scarcely a 
hitch, except on the last day, when the differential gear 
broke, and several hours were lost in carrying out repairs, 
From Macon to Lyons, a distance of 44 miles, the road 
is fairly level, but for part of the way the going is far 
from good, and on nearing Lyons the speed had to be 
reduced on account of the traffic and the tram lines, 
Nevertheless, the omnibus completed the journey in 
three hours. The consumption of petrol was 4°6 gallons, 
The Panhard omnibus and the Peugeot coach were pretty 
evenly matched in point of speed. 

The three De Dietrich omnibuses are of exactly the 
same type as those that have for some time past been in 
public service at Luneville, where they are regularly 
doing 744 miles a day. Weare informed that the service 
is very successful, and is proving remunerative to the 
company. The weight of the vehicle is two tons. One 
of the omnibuses carried a load of one ton, and the others 
174 cwt. The propelling machinery is on the Amedée 
Bollée system, and consists of a two-cylinder horizontal 
motor governed on the exhaust. The transmission is by 
a constant-running belt from the crank shaft to the 
countershaft carrying the change-speed gear, and thence 
to the driving wheels by chains. A full description of 
the mechanism has already been published in these 
columns. We tried one of the omnibuses over very hilly 
and muddy roads between Lyons and Valence. Though 
rather slow on the big up grades, it travelled fast on the 
level, and maintained an average speed of about 10 miles 
an hour, but on better roads the speed was _ higher, 
There were three stoppages to fill the water tank, and 
a few halts to re-start the motor at the bottom of long 
hills, or to re-light the burners. The De Dietrich lorry 
had a tare of 1°765 ton, and carried a load of 1°666 ton, 
which is a remarkably good proportion for a motor 
vehicle. The speed was necessarily slower than that of 
the omnibus, apparently about eight miles an hour, but 
all the gradients were taken without difficulty, and so far 
as could be ascertained there was no serious delay 
through accidents to machinery. The Gillet-Forest 
delivery van was the lightest vehicle in the trials. Its 
tare was 17°875 cwt., and it carried a load of 12°57 cwt. 
After the almost entire abandonment of the single- 
cylinder horizontal engine by French automobile engi- 
neers, it is interesting to find that excellent results are 
being obtained with a motor of this type in the (iillet- 
Forest vehicle. As in the case of the De Dietrich 
two-cylinder engine, the regularity and economy 
of the motor seems to depend upon the method 
of governing the exhaust. Nearly all the makers have 
given up this method of regulating the motor in favour 
of governing the induction, which is more suit- 
able for the powerful high-speed engines now so much 
in vogue; but if the governing device be effective, 
there is no doubt that it has a great advantage for com- 
paratively slow-running horizontalenginesin vehicles which 
are built for economy and regularity, and not for speed. 
The Gillet-Forest governor is very simple and positive in 
action, and raises or depresses the exhaust valve, so that 
only just the quantity of gas mixture is admitted for the 
effort that has to be produced. The motor runs with 
the regularity of a steam engine, and we never detected 
the slightest tendency to race. The van ran through the 
whole trials without trouble of any kind, at speeds vary: 
ing from 9 to 12} miles an hour. We accompanied this 
van on four stages, and saw it put toa particularly severe 
test when climbing the very severe gradients of the 
Esterel; and also the famous mountain of La Turbie, 
which, however, was taken by all the industrial cars 
without load, as the trial had then officially ended, but 
the 9} miles of mountain road were climbed in 1} hours. 
The only fault to be found with the Gillet-Forest van 
was the lightness of the brakes, which did not seem to 
be suitable for mountainous districts. The speed was below 
that of most of the other vehicles, but it, nevertheless, 
appears to be amply sufficient for a goods delivery service 
where economy is the principal factor. A higher speed 
can, however, be obtained with a larger consumption of 
fuel. As will be seen further on, the Gillet-lorest van 
came out with by far the lowest consumption per mile, 
though it was surpassed by some other vehicles in point 
of economy per mile ton of load. 

In the run between Avignon and Marseilles we accom- 

anied the Daimler lorry, which is propelled by an 8 brake 
eephenee motor with shaft transmission to the 
change speed gear carried on the differential. Its weight 
was 1915 ton, and it carried a load of 1°448 ton. The 
most noteworthy feature of the vehicle was the elasticity 
of the engine, whidh allowed of the lorry travelling at 4 
very regular pace on hilly roads, and all the big gradients 
were ascended at a steady rate, sppeeciably faster than 
most of the other cars. The lorry, indeed, conveyed 4 
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decided impression of power and regularity and _hill- 
climbing capabilities. On one or two days there was | 
gome little trouble with the motor, and on leaving Salon 
the engine ran sluggishly, and half an hour was lost in 
overhauling it. Otherwise, the lorry ran all through the 
trials with little or no incident. Not only did the 
Daimler lorry run with the greatest regularity, but it 
appears to have come out with the lowest consumption 
yer wile ton. 

As the complete official returns of the trial are not yet 
available, we give the statistics of consumption collected 
during the six days’ run from Avallon to Marseilles, a 
distance of 395 miles. The best results were obtained 
with the De Dietrich and Daimler lorries. With a tare 
of 1°765 ton and a load of 1°666 ton the De Dietrich 
wagon consumed 84°1 gallons of spirit, which is equal to 
444 pint per mile ton of load. The Daimler lorry 
weighed 1°915 ton and carried 1°448 ton, and its con- 
sumption was 32°5 gallons, which works out at ‘458 pint 
per ton load per mile. We believe, however, that for the 
full distance of 700 miles there is an advantage in favour | 
of the Daimler lorry. The three De Dietrich omnibuses, 
each weighing 2 tons and carrying loads of 17°46 ewt., 
17°38 cwt., and 1:09 ton respectively, consumed ‘694, 
‘683, and ‘597 pint per ton load per mile; while the 
Gillet-Forest van, with a tare of 17°875 cwt. and a load 
of 12°57 ewt., consumed only 20°111 gallons for the 395 
miles, but the consumption per mile ton of load was 
‘647 pint. The two vehicles which travelled fast with 
light loads naturally came out with the highest consump- 
tion. The Panhard omnibus, weighing 1°765 ton and 
carrying 15°551 cwt., consumed 1°015 pint per ton of 
load per mile, and the Peugeot coach, with a tare of 
1°633 ton, and carrying 10°6 ewt., consumed 1°15 pint. 
The Peugeot van weighed 1°83 ton, and had a load of 
19°8 cwt., and its consumption was *498 pint. 

The trials have, therefore, proved that even under the 
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it was no uncommon thing for bolts to work loose in the 
vans and lorries. 

This question of jolting largely depends, of course, 
upon the tires, and in the Gillet-Forest van and the 
Panhard omnibus, which both had pneumatic tires, there 
was not the slightest discomfort in driving over uneven 
roads. The way in which the tires stood the work on 
the 24-ton omnibus was one of the revelations of the trial, 
for it had hardly been supposed that they were suitable 
for vehicles of more than half this weight. On arrival 
at Monte Carlo they showed very little wear, but on the 
return home one of the tires burst. On the Gillet-Forest 
van they proved equally satisfactory. The De Dietrich 
vehicles had Kelly bands, which were scarcely scratched 
after the long journey, and the wheels of the Peugeot 
cars were fitted with Ducasble solid rubber tires, which 
also went through the trial remarkably well. The 
driving wheels of the Daimler Jorry had iron tires with 
sections cut out of the edges, and on the front wheels 


| were compound solid rubber tires. The rubber tires will 


evidently stand a considerable amount of wear, and 


| seem to be indispensable for heavy cars, but it is 


clear that something else must be done to take up 
the vibration from the road. The ordinary leaf 
springs are wholly insufficient when the going is bad. 
The industrial car is capable of a great deal of improve- 
ment, not only in the way of suspending the vehicles, 
but also in securing more elasticity of engine power, and 
that we may look forward to a great advance in the 
construction of these vehicles is evident from the vast 
progress which has been made in the new pleasure 
carriages which were sent down to Nice for the racing 
events. The silent running and elasticity of these 
vehicles are remarkable, and it may reasonably be 
assumed that these improvements will in course of time 
be adapted to the industrial cars. Another thing that 
was evident from the trials is that the satisfactory run- 
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ost difficult conditions of road transport, with the 
roads for half of the way rendered soft and heavy by 
rains, and in some cases even flooded, and with gradients 
of 6 to 10 per cent. several miles in length, the motor 
Vehicle is economical, and that it is reliable is proved by 
the way in which nine of the cars got through to Nice 
With scarcely any trouble. On the other hand, it cannot 
be said that the trials have shown the advantage of any 
particular system of propelling machinery over another. | 
The most regular performance was accomplished by a 
lorry with shaft transmission, and the low consumption 
of the Daimler lorry, and the facility with which it took 
the gradients, would seem to show that there is more 
economy in this method of power transmission than had 
been generally supposed. It is clear that the whole of 
the economy and efticiency cannot be attributed to the 
motor alone. From the point of view of economy, results 
almost, if not equally as good, were obtained with a 
chain-driven lorry, so that it is difficult to give a pre- 
ference for one system over another. On some of the 
systems the chains were undoubtedly noisy, but they 
gave no trouble except in the case of the Peugeot coach, 
which broke a chain on the last day. A decided advan- 
tage of the motor vehicle is the higher speed at which it 
travels over hilly ground as compared with the horse- 
drawn vehicle. On the Esterel, La Turbie, and the Som- 
bernon the slowest car got to the top at twice the speed 
a horse could have done; and on the descent the | 
powerful brakes allowed of their travelling as fast as they | 
could be safely steered, as they were easily brought to a | 
standstill in a very short distance. The trial proved a | 
very severe brake test, and in no case does there appear 
to have been any difficulty in holding the vehicles. The | 
relatively high spedd, however, raises another question, | 
and that is the suitability of motor cars for carrying | 
perishable goods, especially over bad roads. The jolting | 
creases so considerably with the speed that perishable 
goods cannot be carried except in light vans with | 
pneumatic tires and travelling at a moderate rate. This | 


jolting, moreover, suggests whether it may not have 


_ Soe effect pon the life of the car, and during the trials | 


ning of a heavy vehicle depends very largely upon the 
driver. A motor car is not an automatic machine, and 
it requires very careful attention. A skilled hand will 
get much more out of an industrial vehicle and will drive 
it more economically than an inexperienced man, and it 
is absolutely necessary that he should be able to detect 
the causes of failure and set them right, or it is probable 
that the car will not prove so satisfactory as the owner 
has a right to expect. The finding of resourceful men, 
having the construction of motors at their fingers’ ends, 
will be one of the little problems of the future, and the 
wages that have to be paid to secure such drivers are 
naturally a no small item in the working cost, though a 
skilled man would go far to save his wages in the 
economical upkeep of the vehicle. 








ARTESIAN WATER SUPPLY AND 
IRRIGATION. 
By W. Gippons Cox, 
No. I. 

IN a previous article I dealt with what may be called 
the ancient history of wells, and I now approach the 
subject of modern bores. 

Modern results.—The French have always taken a pro- 
minent position in well boring, and to them is due the in- 
troduction into Europe of the artesian system of water 
supply. The term artesian is derived from Artois, in France, 
in which province the system was inaugurated, and where 
there are in the old monasteries artesian wells that have 
been running continuously for centuries. At Aire one 
has been flowing for over a century to a height of 11ft. 
above the surface; and another made in the twelfth 
century at the Carthusian Monastery at Sillers has been 
flowing ever since it was sunk. Two of the most im- 
portant wells bored in France are those at Grenelle and 
Passy, both of which were made for supplying Paris with 
water. That at Grenelle was bored to a depth of 1798ft. 
of a minimum diameter of about sin. It discharges 





800,000 gallons per day, and the water is remarkably 
soft and pure. The well at Passy is 1913ft. in depth, 
274in. in diameter, and discharges an uninterrupted 
supply of 38,795,000 gallons per day. Other noted 
French artesian wells are those at Buttes-aux-Cailles, to 
a depth of 2900ft., with a diameter of 47in.; and at the 
Sugar Refinery, at Paris, to a depth of 1570ft., with a 
diameter of 19in. 

The brilliant success of these wells brought the 
artesian system into vogue, great numbers being subse- 
quently made in England and other parts of Europe and 
America. 

The chalk which lies beneath the London clay in the 
“ London basin” has been drawn upon to an enormous 
extent, more so, I believe, than any equal area on the 
surface of the globe. On the Southern and Eastern Coasts 
of England, extending as far north as Bourne in Lincoln- 
shire, artesian wells in the chalk formation have been 
very successful. At Manchester, in the North, valuable 
artesian water has been obtained from the sandstone 
rocks at a moderate depth. 

Algeria, Northern Africa, presents remarkable evidence 
of the utility of an artesian water supply, especially in 
the ancient Sahara, the greatest area of desert land in 
the world, and one of the hottest. Boring for water has 
been prosecuted there from the earliest recorded time ; 
but the apparatus used by the Arabs was of a very primi- 
tive kind, with the obvious result that the bores caved in 
from time to time, the flow ceased, and what were 
formerly oases in the desert disappeared almost entirely. 
It was left to the French engineers to alter this state ot 
things. In 1856 the French-Algerian Government com- 
menced boring operations, with the result that at the 
present time there are, on the principal route across the 
desert, 140 artesian wells belonging to the military 
authorities, and 600 to the Arabs, all carried out by the 
Government. The transformation produced upon the 
sandy wastes and hills of Algeria is described by the 
distinguished engineer, M. Tournel, as amazing. Surely 
science has a right to be proud of this achievement when 
it is related that, previous to its advent, one of the most 
appalling cases on record of suffering from thirst occurred 
to a caravan that was destroyed in travelling from 
Timbuctoo to Talifet, when 2000 human beings and 1800 
camels lost their lives. 

In a recent paper to the Geographical Society of 
Marseilles, by Professor M. L. Lahache, is the following :— 
“For the last forty years the progress realised in one 
corner of Algeria, the Oned Rhir, is marvellous. The 
Sahara between Biskra and the highlands of the Hoggars 
forms an immense basin. Two great river courses 
traverse it. These rivers have many affluents—phantom 
rivers of which one rarely sees anything but dry sand 
and water-worn pebbles in an arid, waterless bed, 
The Igarghar empties itself at Chatt Mebeir, after flowing 
over the Sahara between the 24th and 35th degree of 
latitude. It is always dry in summer and frequently in 
violent flood during winter. The Oued Biskra is a type 
of these rivers, and one of the longest, being about 
ninety miles. Let us now visit this region of the 
Oued Rhir. A surprising sight here awaits us, for which 
the most ardent imagination would be scarcely prepared. 
Nothing can be more surprising than the phenomenon of 
the artesian wells spouting up great volumes of sparkling 
water over a surface to all appearance sterile for cen- 
turies; where rain seldom falls; where a relentless sun 
blazes down during the greater part of the year on a sur- 
face in which the parched sand reaches a temperature of 
167 deg. Fah.; where the horizon forms a perfect circle 
without a trace of the smallest mountain, or the least 
rise, as far as the eye can reach. What we do see, in 
fact, between Les Chotts and Tougourt, is flowing water 
from hundreds of bores tapping subterranean artesian 
reservoirs of high pressure, which neither varies with the 
seasons northe vear. Nothing is more striking or pic- 
turesque than the succession of oases in which great palm 
trees give shade to every vegetable and fruit of the 
southern as of the native clime—figs, oranges, citrons, juju- 
biers, nopals, pommegranates, gum trees, &c. The palms 
are in such a prodigality of luxuriance that the rays of 
the sun cannot penetrate to the interior of the gardens, 
which, by means of irrigation by the bore waters, are 
maintained in a moist and wonderfully fertile condition. 
Leaving one of these oases of shade and luxuriance, the 
traveller passes suddenly to the open day, to the blinding 
glare of the long stretches of arid, heat-ridden plains, to 
meet ere long another welcome resting-place, a veritable 
Garden of Eden. Thirty-five palm plantations, repre 
senting a million of palms, watered by 140 Government 
and 600 native wells, stud the route from Biskra to 
Tougourt. Sometimes the oases are so near to each 
other that the traveller has for his horizon not the ever- 
lasting surroundings of sand, but a ceinture of green 
palms.”* 

The example of reclamation by means of artesian 
well-water on the Sahara is, I believe, the most 
remarkable in the world. The area officially given 
of French Algeria is 184,465 square miles. The 
outlying portion is put at 135,000 square miles. In 
this total of 319,465 square miles one-half belongs to the 
Sahara or desert. The European population is about 
300,000; the native and naturalised is about 3,500,400, 
making a fotal of 3,800,000. Cultivation by means of 
flowing well-water has been sedulously fostered by the 
French Colonial Government for both political and 
economic reasons. The total number of wells bored in 
the departments of Algiers, Oran, and Constantine, since 
the engineer, M. Jus, demonstrated, in 1856, that the 
desert was endowed with large supplies of underground 
water, is stated at 13,185. These wells range up to the 
exceptionally moderate depth of 400ft., and the pressure 
common to the majority of them, although somewhat 
low, forces the water over the small bored casings to a 
height of about 3ft. above the surface. The waters are 

© Travellers who have journeyed over this route will read with some 
surprise Professor Yahache’s glowing description of this district.—Ep. 
Tus 
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then collected in small ditches, which convey them to 
the vineyards, date trees, and fields of durra, millet, 
wheat, &c., which comprise the chief products. 

In other parts of the Oued Rhir district artesian 
water has been the means of reclaiming fifty-three oases, 
which support about 620,000 date palms in full bearing, 
130,000 other fruit trees, and 160,000 date palms of seven 
years’ growth. The annual value of such production 
exceeds £140,000. 

The explanation of the Algerian artesian supplies is 
very simple. Around the desert are mountain ranges, 
the drainage of which comes down after heavy rains in 
great volume, disappearing in the sandy plains below, 
giving birth to subterranean sheets of water in the under- 
lying sandstone rock, which, according to the hydrostatic 
pressure to which they are subjected, have more or less 
force on being tapped and rising to the surface. 





Although well boring was early practised in the United 
States and Canada, the discovery of great deposits of 
petroleum in Pennsylvania, and in later times in Canada, 
gave a great impetus to deep-well making. At the 


| present time, both in the States and Canada, artesian 


water is treated asa necessary adjunct to the rainfall in most 
agricultural communities where the artesian rocks exist. 
Without going into statistics, it may suffice to say that in 
America,with its large agricultural population, underground 
water has been utilised to an enormous extent. Artesian 
wells are in that country reckoned by thousands, extend- 
ing from Montana and Dakota to the southern portion 
of Texas. Besides the States of Wyoming, Nebraska, 


Colorado, Kansas, Idaho, California, Nevada, and New 
Mexico, in which their numbers are almost incredible, 
in the Northern and Eastern States likewise a great 
number of wells has been bored. I think, however, 





that on account of the widely different general climatic 
and other conditions ruling in America to those of tropical 
portions of the British Empire, the mode that has been 
evolved in carrying out boring operations in Australia is 
the right one to adopt. 

So far as an actual knowledge of the artesian water- 
bearing capacities of South Africa are concerned, we find 
them somewhat similar to those of India. There are enor- 
mous areas of country of which no detailed geological 
examinations have been made. Cape Colony, the most 
advanced portion, is practically unexplored so far as 
deeper artesian water is concerned. The “powers that 
were”—the Boers—of the Orange River Colony and the 
Transvaal did not trouble themselves with a Geological 
Department and its practical bearing on a true develop- 
ment of the countries, but trusted to the rainfall pure 
and simple. In Cape Colony considerable efforts have 
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the saddle is cast in two portions, consisting each of two 
cylinders and the valve chest. 

The high-pressure cylinders are 15in. diameter, low- 
pressure 25in. diameter, with a stroke of 26in. A piston 
valve 15in. diameter controls the steam to each pair of 
cylinders. This valve is clearly shown in a detail drawing 
below. The travel of the valves is 5in. The outside lap is lin. 
for the high-pressure cylinder, and jin. for the low- 
pressure; inside negative lap to the amount of jin. is pro- 
vided for the high-pressure cylinders, and gin. for the 
low-pressure. The lead in full gear is Oin. for high-pressure 
cylinders and jin. for low-pressure. The valve gear is 
indirect, operating through a rocking shaft, a single set of 
gear being used on each side. The steam is admitted to the 
cylinders in such manner that the high-pressure and low- 
pressure piston move in opposite directions. 

The high-pressure cylinders drive the crank axle, which is 
the leading of the coupled wheels ; the low-pressure cylinders 
also drive this axle; the low-pressure cranks are set at 
90 degrees to each other, the high-pressure cranks being at 
right angles, the corresponding low-pressure crank pins being 
at 180 degrees to them. Thus, the pistons travelling in 
opposite directions, a practically perfectly balanced engine is 
secured. The driving wheels are self-balanced, except for the 
slight difference between the weights of the crank and the 
opposite portion of the wheel which has to be provided for. 

The other wheels are simply balanced for their own rotating 
weizhts. Thus the engine has all the advantages claimed 
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for the four-cylinder compound of this type, and being the 
first of the type in the United States is made much of. 

The boiler is of the corrugated steel fire-box type; the plates 
of the barrel are }3in. and }}in., the fire-box is of fin. plate, 
the smallest inside diameter is 4ft. Tin., length 10ft. 1lin. 
long; the barrel is 5ft. 2in. diameter inside at the front end, 
the longitudinal joints are butt riveted with inside and outside 
strips, sextuple riveted and welded at the ends; both tube 
plates are in. thick, distance between 15ft.; there are 341 
tubes, 2in. diameter, giving a heating surface of 2665 square 
feet ; the fire-box area is allowed as 128 square feet, the grate 
area being 27-27 square feet. Further particulars of the boiler 
will be found in the accompanying drawings. 

The general design of the engine is the ten-wheeled type ; 
the driving wheels are 6ft. lin. diameter, bogie wheels 
2ft. 9in. The bogie wheel base is 6ft. 6in., distance of bogie 
centre to driving wheels 11ft. Driving wheels to intermediate 
wheels 6ft. 4in., and from intermediate to trailing wheels 
7ft. 9in. ; the boiler centre is 9ft. 2in. from the rails. 

The tender is of the double-bogie type; each bogie has 
3ft. Gin. wheel base and 3ft. wheels. The water is carried in 
a cylindrical tank, the coal being in a large bunker at the 
front end of the tender. The total wheel base of the engine 
and tender is 56ft. 8Zin. 

In working order the weight is estimated as 69 English 
tons, of which 50 tons are available for adhesion. 








RocUnD THE WorLp In A Motor Car.—At the recent motor 
car show at Islington much interest was evinced in the Panhard 
car, Passe-Partout, built for Dr. Lehwess, for a tour round the 
world, which was commenced last week. The vehicle cost £3000, 
and weighs nearly three tons. It is fitted up like a Pullman 
sleeping-car. The Centaur motor develops 30 horse-power. The 
route to be taken is as follows:—London to Paris, Brussels, 
Cologne, Berlin, Posen, Warsaw, Vilna, St. Petersburg, Moscow, 
Nijni Novgorod, Kasan, Chiliabinsk, Omsk, Tomsk, Krasnojarsk, 
Irkutsk, Kianchta, and then either across the Desert of Gobi to 
Pekin and Tientsin, or by Nerchinsk, Blagovirchensk, and 
Ghabarov, to Vladivostock, according to the political situation in 
China. From the Pacific coast the expedition will cross by steamer 
to Japan, and from there ¢‘4 Honolulu to San Francisco. From 
San Francisco Dr. Lehwess will proceed south across Mexico to 
New Orleans, and from there to St. Louis, Chicago, Buffalo, 
Niagara Falls ; and after an excursion into Canada, will finish his 
trans-continental journey at New York. From New York the car 
will be shipped to Liverpool, whence the final stage to London will 
be plots upon. 


AERONAUTICAL INSTITUTE AND CLUB.—At a general meeting of 
the Aéronautical Institute and Club, held at St. Bride’s Foundation 
Institute, on Friday, the 2nd inst., Mr. Auguste E, Gaudron 
read the second part of his paper on the ‘‘ History of Navig- 
able Ballooning,” which was entirely devoted to the experi- 
ments of M. Santos Dumont with his various balloons. The 
lecturer paid a warm tribute to the tenacity with which M. Dumont 
had held to the task he had set himself, and to the generous 
manner in which he had devoted a large amount of his private 
fortune to the object he had in view. He, however, stated that 
M. Dumont, in his earlier demonstrations, did not appear to have 
made use of the knowledge which the efforts of past experimenters 
had placed at his disposal. Mr. Gaudron, who is a professional 
aéronaut of many years’ experience, was of opinion that if 
M. Dumont had taken for his initial basis of construction the 
advanced stage of improvement in design attained by Messrs. 
Renard and Krebs fifteen years previously, he could have done 
with No. 1 what he accomplished with his No, 6 balloon. The 


lecturer also thought that more certain results could have been 
obtained had the propeller Leen placed in front instead of at the 


THE INSTITUTION OF GAS ENGINEERS. 





Tue general meeting of the Incorporated Institution of 
Gas Engineers opened on Wednesday week in the theatre 
of the Institution of Civil Engineers, Great George-street, 
Westminster. The first two days were devoted to the 
transaction of a small amount of formal business, and to 
the reading and discussion of a number of technical com- 
munications, which were, we are pleased to report, as a 
whole, far superior to those which have been presented 
to the Institution in the past two or three years. On 
Friday the meeting closed with a visit to Cambridge, 
where members had an opportunity of inspecting the 
gasworks, which are equipped with modern plant, which 
did not fail to attract favourable notice. 

Not the least interesting and valuable of the technical 
communications this year was the inaugural address of 
the President of the Institution, Mr. Thomas Holgate, 


M. Inst. C.E., the engineer of the Halifax gasworks. It 
was delivered on Wednesday morning, and proved to be 


unusually long and suggestive. Notwithstanding that 
among the authors of the papers subsequently read were 
such well-known gas engineers as the late Mr. Bryan 
Donkin, Mr. W. R. Herring, Mr. H. E. Jones, and Mr. 
George Livesey, it is none too much to say of the presi- 
dential address that it was the bonne bouche of the 
meeting. 

It opened with a glance at the history and develop- 
ment of the gas industry during the last decade, and of 
the relative economy of gas and electricity for lighting 
and motor purposes. Mr. Holgate is an enthusiastic, but 
not blind, partisan of gas for both uses. As to lighting, 
his statements on the efficiency of various forms of incan- 
descent gas burners deserve the attention of both gas 
and electrical engineers. An illuminating duty of 24 
candles per cubic foot of gas consumed, which is now 
conimonly accepted as the maximum obtainable, would, 
he said, soon be regarded as a minor achievement. A 
duty of 41 candles per cubic foot is claimed for the Lucas 
gas lamp, which is now becoming extensively used for 
street lighting; and Mr. Holgate confirmed the claim. 
But with a home-made lamp of simple construction, 
using both hot air and hot gas, he was able to obtain the 
much higher illuminating duty of 86 candles per cubic 
foot of gas, having a statutory illuminating power of 18 
candles. This duty so far surpasses anything previously 
reported that it must inevitably modify all our precon- 
ceived ideas of the economy of gas lighting. One 
hundred candles per cubic foot of coal gas seems now 
possible of attainment at no far distant date, and this 
figure would place coal gas on an equality, volume for 
volume, with acetylene consumed in incandescent 
burners. The man who burns gas in a common fiat- 
flame burner is obtaining only one-fiftieth of the light 
which he could obtain if he adopted the improved incan- 
descent gas burner investigated by Mr. Holgate. Such 
appalling waste of resources, if consistently practised in 
other directions, would infallibly and rapidly land the 
practitioner in insolvency. 

The illuminating duty of gas burners, however, formed 
but a minor, though important, part of Mr. Holgate’s 
address. The chief feature of it was rather a highly 
suggestive discussion of the methods of gas manufacture 
which, in view of past experience and present needs, 
seem desirable of adoption. The schemes of mere 
visionaries were purposely not discussed ; but, neverthe- 
less, many of Mr. Holgate’s proposals showed that he 
was not disposed to tie down the industry to a hard-and- 
fast method of manufacture which would be, to all 
intents and purposes, that of fifty years ago. Neither 
was he an unreasoning partisan of so-called low grade 
coal gas. He recognised that in the neighbourhood of 
collieries the coke-oven processes would serve with but 
very little modification, for adoption in gasworks in place 
of existing methods ; but elsewhere he thought there was 
scope for the water gas process in conjunction with 
carbonisation methods. He suggested that a suitable 
mixture for supply a few years hence might be one con- 
sisting of 70 per cent. of coal gas and 30 per cent. of 
water gas. If it were found desirable to add hydro- 
carbons, they should, for choice, be derivable from coal 
tar rather than from petroleum, the supply of which was 
practically in the hands of a few sellers who hold the 
buyers at theirmercy. Then followed a number of ex- 
cellent suggestions, each more or less novel, but co- 
ordinated into a really novel scheme for the manufacture 
of gas on sound economical principles. Very briefly, 
indeed, the following are the principal features of Mr. 
Holgate’s scheme. 

The coal is to be conveyed mechanically to continuous 
hoppers over inclined retorts, being weighed auto- 
matically en route. It is to be carbonised in these 
retorts, which are to be 20ft. long, and 26in. by 16in. in 
cross section, and provided with 8in. ascension or 
descension pipes leading to hydraulic mains. The coke 
is to be discharged into a conveyor, which would carry it, 
while hot, into producers or generators, through which 
air and steam would be passed intermittently in order 
from the coldest to the hottest. The water gas produced 
would be led into the retorts or hydraulic main, where it 
would mix with the coal gas and remove volatile con- 
stituents from the tar. The producer gas would be led 
to the retort furnaces. Not more than 25 per cent. of 
the coke made would be gasified in the producers, but 
the whole would pass through them, and ultimately be 
quenched in the cooler parts by the inflowing steam. 
The coke would thus be hardened, and partially freed 
from sulphur and other objectionable constituents. It 
would consequently be more valuable than ordinary gas 
coke. The waste gases from the main flue from the 
retort settings would be utilised for raising steam. 

In reality the scheme thus very briefly outlined was 
described by Mr. Holgate in detail by the aid of a number 
of diagrams. It was, broadly speaking, based throughout 
on sound economic principles.. There was much more of 





back of the balloon, 





considerable interest in his address, but we can here only 





i 
allude to some useful results of analyses of fire-cla, 
goods, some of which had failed in use, while others hel 
done good service. These results should prove valuable 
in several directions, but especially so to engineers who 
may have to line or pack the vessels of water-gas plant, 
in which fire-brick is subjected to very trying alterna. 
tions of conditions. 

Mr. Holgate received hearty and well-deserved thanks 
for his carefully prepared and comprehensive address 
Then followed a discussion, which was resumed on the 
following day, on the vexatious question of the amalgama,. 
tion of the Institution with the older and kindred 
association, the Incorporated Gas Institute. This ques. 
tion has occupied much attention and time at the annual 
meetings of both bodies during the past two or three 
years. It is time that either a settlement should be 
arrived at or the matter be indefinitely deferred, for 
meanwhile stagnation instead of progress marks the 
proceedings of both associations, and the industry and all 
concerned suffer. Broadly, the obstacle to amalgamation 
is that the Institution objects to the membership of 
number of engineers who represent firms which supply 
materials or apparatus used on gasworks, and are at 
present members of the Gas Institute. It confines its 
ranks to managers of gasworks and a necessarily limited 
number of consulting engineers. The trading engineer, 
or even the chemist, it will not admit to membership, 
while the Gas Institute in the past has been less exely. 
sive. A proposal was made and agreed to, after much 
discussion, at the present meeting of the Institution, 
that those members of the Gas Institute who would not 
be admissible as members of the Institution of Gas 
Engineers should be admitted as honorary members 
of the proposed amalgamated body, after election as such 
by the Council and members. As the evident intention 
is thus to exclude a number of the present members of 
the Gas Institute from any class of membership of the 
new association, this proposal is manifestly unfair, and is 
unlikely to be acceptable to the general body of members 
of the Gas Institute. If the Institution of Gas 
Engineers, which, after all, is a comparatively small body, 
consisting for the most part, however, of managers of 
important gasworks, desires an equally exclusive joint 
association, amalgamation with the Gas Institute is 
scarcely worth further discussion. The Institute, which 
has now a much larger membership, should open its 
ranks freely to all who can contribute anything useful to 
its proceedings, be they gasworks’ engineers, managers, or 
chemists, secretaries, or accountants of gas undertaki 
or reputable makers of gas plant or apparatus. Mr. T.5, 
Lacey, of the Gas Light and Coke Company, indeed, sug. 
gested at the present meeting that an association on the 
broad basis we have indicated would be of inestimable 
service to gas engineers and the gas industry, and we 
have only to regard the work done by the kindred asso. 
ciations abroad—notably the German Association—to be 
convinced that the suggestion is a good one. Mr. George 
Livesey spoke as if in sympathy with some such pro- 
posal, but he seemed rather to have in mind a gas under. 
takings’ protection association or trust, whose chief 
sphere of operations would be the Law Courts and Par- 
liamentary Committee Rooms. A body of this nature, 
however, would be alienated from the sympathies of 
many gas engineers on this side of the Atlantic, and, if 
required at all, should not be grafted on a technical 
association. We should prefer to see the Gas Institute 
expand on the lines suggested by Mr. Lacey's remarks 
and indicated above, whereupon the majority of the 
present members of the Institution of Gas Engineers 
would join its ranks, even though that Institution re- 
tained a separate existence. Amalgamation, on the 
present standard of exclusiveness, hardly deserves 
further consideration. 

The futility of the position assumed by the Institution 
is well indicated by the fact that the first paper read at 
its meeting this year was by an engineer of the trading 
class, which it excludes from its membership. It is 
sufficient to say that that engineer was the late Mr. 
Bryan Donkin, M. Inst.C.E. The paper was entitled 
“Steam, Gas, and Oil Engines; Cost of Fuel per Brake 
Horse-power per Hour and their Heat Efficiencies.” 
The author had drawn up a number of tables showing 
the cost of fuel per brake horse-power per hour, usin, 
steam, gas, and oil engines, and taking certain establishe 
thermal efficiencies and the cost of the different fuels at 
the prices prevalent, ¢.g., in London. The average or 
typical cost of fuel only per brake horse-power per hour 
in each case is, according to the author, as follows:— 
Mond gas and gas engine of 250to 500 horse-power, using 
small coal costing 14s. per ton, 0°103d.; producer or 
power gas and gas engine of 50 to 350 horse-power, using 
gas coke costing 20s. per ton, 0°184d.; boiler and steam 
engine of 100 to 1000 horse-power, using coal costing 17s. 
per ton, 0° 196d. ; oil engine of 5 to 100 horse-power, using 
oil costing 6d. per gallon, 0-502d.; gas engine of 1 to 20 
horse-power, using lighting gas costing 2s. 3d. per 1000 
cubic feet, 0°636d. This summary of the late Mr. Bryan 
Donkin’s conclusions indicates the scope of his valuable 
paper, which will appeal to a much wider circle than the 
members of the Institution of Gas Engineers. 

The next paper was one by Mr. H. E. Jones, M. Inst. 
C.E., the engineer and general manager of the Com- 
mercial Gas Company, on “The Illuminating Power of 
the Gas of the Future.” The author took it for granted, 
rather than demonstrated, that this illuminating power 
should be not higher than 10 to 12 candles. He thought 
it would be advantageous to supply a mixture of unen- 
riched coal gas and very feebly carburetted water gas, 
which, he stated, would have a calorific power of 502 
B.T.U. per cubic foot, at a price of 1s. 5d. per 1000 cubic 
feet, instead of 16-candle gas, of a calorific power of 
640 B.T.U. per cubic foot, at a price of 2s. 8d. per 1000 
cubic feet. But, unfortunately for his contention, he did 
not demonstrate how this difference of 1s. 8d. per 1000 
cubic feet was to be secured by the altered conditions of 
manufacture. He did not make it clear how the capital, 
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ciably reduced from those which would apply, for 
example, to 15°83 candle-gas, if produced on the same 
scale ; while the manufacturing cost of the latter gas he 
wave at only 2°4d. per 1000 cubic feet more than the 
manufacturing cost of his proposed mixture. But the 
15°3-candle coal gas would, he showed, have a Calorific 
wer of nearly 616 B.T.U. per cubic foot, hence quite 
apart from its utility as an illuminant when consumed in 
ordinary burners, it would at, say, 1s. 73d., be distinctly 
better Value to the cons”mer than the 502 B.T.U. 
mixture at Is. 5d. The price of 2s. 8d. per 1000 
cubic feet, which the author gave for 16-candle gas, 
rested on a totally different basis, and was not compar- 
able with the 1s. 5d. for the proposed mixture. There is 
undoubtedly a good case to be made out for a reduction 
of candle-power to a certain extent in many circum- 
stances, but there is no justification for the practical 
extinction of candle-power, which Mr. Jones proposed, 
under any conditions which prevail in this country. Mr. 
Jones’ arguments were completely demolished by Mr. 
T, Goulden, of the Gas Light and Coke Company, and by 
Mr. A. G. Glasgow, who discussed the paper in a singularly 
fair and unbiassed manner, albeit he is a trading engineer, 
and, as such, without the pale of this highly exclusive 
Institution. 

The next paper read was one by Mr. W. R. Herring, 
M. Inst. C.E., the engineer of the Edinburgh and Leith 
Corporations Gasworks, on “The Unification of the 
Methods of stating the Items comprising the Carbonis- 
ing Costs in Gasworks.” It was a paper as interesting 
to the accountants as to the engineers of gas under- 
takings. He concluded by moving a resolution, which 
was adopted, in the following terms, which indicate 
wuficiently the nature of the paper :—‘ That a Committee 
be now appointed, and that they be instructed to 
determine the basis upon which the items comprised 
under the heading of carbonising costs shall be classified, 
and that the results of their deliberations shall be 
published as soon as practicable.” 

Mr. A. F. Browne, of the Vauxhall Works of the South 
Metropolitan Gas Company, next read a suggestive paper 
on “Coal Gas Condensation.” He argued that it would 
wrobably pay, with the object of getting rid of naphtha- 
ioe from the gas before distribution, to apply air and 
water, both artificially cooled, in the condensing plant, so 
that the gas would certainly be always brought below 
the average temperature of the air at the season of the 
year. He supported his argument by good physical and 
chemical data, but unfortunately, as the Institution 
excludes chemists as a class from its ranks, there were 
very few present able to discuss it to =e purpose. 

The next paper taken was one by Mr. J. F. Smith, on 
“The Solubility of Naphthalene.” It went to show that 
blast furnace oils were superior to coal tar products as 
agents for the removal of naphthalene from gas at the 
works. The discussion on it was desultory and fruitless, 
probably because the subject concerned the chemist more 
directly than the engineer. 

The technical proceedings of the meeting concluded 
with an address by Mr. George Livesey, the managing 
director of the South Metropolitan Gas Company, on 
“The Development of the Gasholder.” Needless to say, 
one who has been so closely identified with all recent 
advances in gasholder construction could not fail to be 
interesting on this topic. The address constituted a 
valuable addition to our knowledge of the history of the 
gasholder, and it was supplemented by the reminiscences 
of other members who took part in the discussion which 
followed. No mention, however, was made of the second 
largest gasholder in the world, viz., that erected by Mr. 
Henry Hack, at Saltley, Birmingham, which was fully 
described in THE ENGINEER about eighteen months ago, 
though it embodies most of the good points of other 
typical structures, and avoids many bad features. Apart 
from this omission, the address and discussion seemed to 
be exceptionally comprehensive. 

The arrangements for the meeting were very satisfac- 
torily carried out under the direction of the secretary of 
the Institution, Mr. T. Cole, and the attendance of mem- 
bers was on the whole very good. 








THE PREMIUM SYSTEM. 
No. VIII. 

THE most serious objection to the premium system 
that the men or their leaders can produce is fundament- 
ally the same as the objection to piecework. It is the 
fear of cutting. Mr. Barnes put it very forcibly in his 
letter on the Bethlehem plan, which we published in our 
seventh article. He asked what is to prevent the em- 
ployer when he has found out by means of the premium, 
the ultimate amount that certain men and machines can 
do in a day from returning to ordinary piece or daywork 
and insisting on the same output? We are aware that 
the men’s advisers have to think of bad masters as well 
as good, and foolish as well as wise. We can, therefore, 
entirely sympathise with Mr. Barnes’ fear as expressed 
inhis question. But, although we will not venture to say 
that such a thing will not happen, the likelihood of its 
occurring is not very great, and that it should be done in 
any buta very limited number of works is in a high degree 
improbable. Such a course would only be pursued by 
an employer very blind to his own interest and entirely 
inisunderstanding the economics of the premium system. 
That there are such masters we do not deny, that they 
can be many we are unwilling to believe, and that their 
number becomes daily less and less as new ideas of the 
ordering of business increases we are thoroughly con- 
vinced. We do not, therefore, think that the unions 
need be under any serious misapprehension on that score. 

Cutting in a lesser degree is, Sac exceedingly pro- 
bable when the ordinary Halsey system, either at 30 per 
cent. or 50 per cent. division, is employed. The two largest 
users of this method in this country have both cut at 
Yarlous times, but, it may satisfy those who prefer the 

alsey system to know, without trouble. Various causes 





THE ENGINEER 


455 











have doubtlessly contributed to that happy result, yet 


there is some justification for believing that general 
satisfaction with the system of premiums has aided 
materially in making the wheels run smoothly. There 
is every reason to believe that the average high- 
class workmen prefer to work in a premium shop, and 
that in these cases—in both the men are carefully 
regarded by the management—they did not individually 
or collectively desire any disturbance of the condition of 
affairs. But if we may suppose that the premium plan 
becomes at least as common as piecework is now, and 
that there is no greater attraction in one shop than 
another, then cutting may be expected to lead to such 
friction as it so frequently does now. To us, as we have 
said almost too frequently in these articles, a clear and 
simple way out of the difficulty is to adopt the Rowan 
plan. We do not intend to go over the old ground again. 
Suffice it here to say that no powerful argument against 
this modification of Mr. Halsey’s original idea has been 
produced, and no attempt has been made to show that it 
is unable to do what we have maintained for it. It 
has been argued that it does not offer sufficient induce- 
ment after a certain point has been reached, but as this 
point is not attained until the time has been reduced at 
least 50 per cent., the contention is hardly to be taken 
seriously. It is true that in certain cases a greater 
reduction of time than this is possible; but in such 
instances it may be fairly urged that progress in the 
early stages of the scale is so rapid that there is no 
unfairness whatever in the difficulty increasing at the 
other end. Generally speaking, particularly where a 
good rate-fixing department—we are not so convinced 
of its necessity as Mr. Rowan is—is employed, the 
probability that the time will rarely be reduced to half 
is remote, and before that limit Rowan’s system gives 
more inducement to the man than Halsey’s, at 50 per 
cent. division. 

Another obstacle which has been brought forward by a 
spokesman for the men is that if one man can do the 
work of two one has to go a-begging. We do not pro- 
pose to attempt to answer that arrangement. It also 
has been used against piecework and against every 
improvement which has ever been introduced into an 
industry; time and experience alone can convince the 
workmen that it is not valid. 

When we turn to the masters’ reasons against the 
premium system we have the converse of this view. 
What shall we do when we are slack? Can we make 
sure of disposing of the increased product? Such 
questions are asked. They also must be left +o time to 
find their answer. Doubtless, if a shop working day pay 
changes to premium pay it will, unless times are good and its 
commercial side has been as active as its manufacturing 
side, have to face aslack period. Thatis rather a compliment 
to the system; but if such an argument had to be taken 
seriously, the speeding up of tools and cranes, the intro- 
duction of high-speed steel, the employment of good 
foremen, and the piecework system would all stand con- 
demned. Any system of shop management presupposes 
full employment for the works and the necessity for 
getting the most done in a given time. If it becomes a 
matter of doing as little as possible, then the less manage- 
ment the better. It seems, however, wiser to reduce the 
hours worked per day than to permit the rate of output 
per hour to decrease, and if that plan is followed the pre- 
mium system still retains its advantages. 

The main argument brought against the system is 
that it is no better than piecework. It may be willingly 
conceded that if a works has been under careful manage- 
ment for many years, that if the ultimate capacity of every 
tool is known, and that if the time, to a small fraction of an 
hour, can be calculated for every piece made or to be 
made, then the premium system has nothing to offer. 
But we would ask any advocate of piecework to give the 
premium a fair trial, for all our investigations tell us the 
same story, that not only are the best managers 
deceived, but the very workmen themselves are unaware 
of their own capacities until the inducement of a sub- 
stantial reward is held out. It is a common experience 
of everyone of us that under the influence of various 
forms of stimulation, the excitement of contest, the 
desire of a prize, the anticipation of praise, we can do 
things which we would in calmer moments believe im- 
possible. In the work of collecting materials for these 
articles we have been given many incidents of workmen 
doing more than either they or the managers expected, 
and these examples come not from ill-conducted but from 
well-managed works. So frequent have they been that we 
feel safe in making a general observation that no manager 
knows what his men and machines can do till he tries 
the premium system. 

There are one or two words of explanation required 
before we conclude. It must be obvious to anyone who 
has intelligently thought of the system that two things 
have to be considered in ‘fixing the time limit—the tool 
and the man. It would be obviously unfair to offer the 
same reward for a bad tool as for a good one, for a rapid 
one as foraslow. Also it is clear that the plan will fail if a 
hard and fast time is set for a job irrespective of the 
ability of the man. If the time limit is such that a man 
cannot earn any premium the inducement fails, and the 
stage is reached where he is receiving day rates, and no 
saving is being made. In such cases, where men are 
slow of action or intelligence, it is well to attempt to 
educate them by making at least a small prize attainable. 
Therefore, the time limit should be increased for a slow 
man. Another course is obvious, but should be the last, 
not the first, resource. If, by making the system too 
rigid, sacking has to be resorted to, it will defeat itself. 

We have said nothing of the idea which some people 
are said to entertain, that a workman is offended by the 
offer of a reward for extra endeavours. It is too 
ridiculous to be entertained. Nor do we discuss the 
question whether a man will prefer to take it easy and 
go without a premium or work hard and increase his 
earnings. Give the average British mechanic the oppor- 
tunity of adding to his wages and he will add to them. 








If itis worth striking for the difference of a few pence 
per week it is surely worth while to take the small extra 
trouble which brings in as many shillings per week. In 
any case there is no compulsion. If a man does not 
desire the premium, or feels that the offer of it is an 
insult—there are no such British workmen—he is under 
no obligation to take it. 

We now bring these articles to an end. When we 
began to write them we were told on more than one side 
that there was not material in the subject to make morc 
tnan a few columns; we leave it now feeling that there 
is still much to be said and thought about. The pre- 
mium system has in it, we believe, the element of the 
solution of the labour problems which most frequently 
confront the engineer; how far it may be extended into 
other industries we are unable to say. Certainly its 
possible ramifications in our own profession are very broad. 
We have thought of it almost solely in connection with 
the machine shop, but it is employed in almost every me- 
chanical trade with similar success, and one of the claims 
for it put forward by its formulator is that it can be tem- 
pered to suit the easy work of the machinist, or the 
arduous labour of the smith. It is to a certain extent 
remarkable that although it was first given definite form 
in America, it has taken a better hold in this country, 
and particularly in Scotland, where the plan devised by 
Mr. Rowan is being widely adopted. 

In conclus‘on, we should like to thank all those who 
have so generously helped us in the preparation of these 
articles. We have particularly to thank the following 
Glasgow firms :—First, Messrs. David Rowan and Co., 
where the plan we have most strongly advocated was 
started, and to whose Mr. James Rowan we are indebted for 
much useful information; then Messrs. R. and J. Weir, 
who use the other system, and on account of the excellent 
management of a model works, use it with complete suc- 
cess; then Professor Barr and Mr. H. D. Jackson, of Barr 
and Stroud’s, who have been at no little pains to give us 
figures and diagrams, and whose excellent pamphlet was 
reproduced some time ago; Messrs. Mavor and Coulson, 
where we were afforded the exceptional opportunity of 
questioning many of the men on their views upon the 
system; Messrs. John Lang and Sons, and others. 
Wherever we went we were received most cordially, and 
afforded the amplest opportunities of studying the 
systems at work, so that the preparation of these articles 
has been to us a real pleasure, and has, we are glad to 
think, brought to us many new friends. We are pleased 
to know that our work has not been without its fruits, 
and that, by calling attention to the system, we have 
induced more than one employer to look into it more 
closely, with a view to its adoption. 








DOCKYARD NOTES. — 


Tue Terrible’s recent coaling record works out at just over 
263 tons an hour. She took 2500 tons in 94 hours, a larger 
quantity than has ever been handled before, and the enormous 
total makes the record even better than the figures look. 
The records now run:—(1) Terrible, average 268 tons; 
(2) Prince George, average 208 tons; (3) Majestic, average 
203 tons. The Terrible’s record has, we believe, been beaten 
in some of the German coaling competitions; but the 
amounts handled are, of course, considerably less. The first 
few hours of coaling usually bring the coal in merrily ; it is 
the ‘‘ last few tons’’ that tend to lower the average. 





A BREEZE—or, perhaps, we should say a gale, force nine— 
is raging just now over the loss of the Condor. It appears 
that some well-meaning but ill-advised sympathiser with 
naval engineers wrote to a contemporary to point out that 
the Condor, having no commissioned engineer officer on 
board, was probably lost thereby. The usual moral was 
attached. The Condor’s machinery was in charge of an 
engineer warrant officer, and in the current Naval Warrant 
Officers’ Journal the matter is given a good deal of 
prominence. The artificer-engineers have naturally taken 
the matter as a personal slight, and, of course, unpleasant- 
ness has ensued. It is to be noted that Mr. Hardy, Fleet 
Engineer, has entirely cleared the reputation of Mr. Ditton, 
who was lost in the Condor, and has rounded off the original 
plea for a commissioned officer in such ships by arguments of 
a more logical nature than had appeared before. 





Tue Russian battleship Pobieda is selected to attend the 
Coronation review, if ready in time. We rather doubt 
if she will be. The French Montcalm will, it is said, 
not come, after all, as she is going to the Far East directly 
after the Russian trip. At present she is being converted 
into a species of ‘‘ royal’’ yacht for the benefit of the Presi- 
dent, and good republicans are asking the reason of all the 
pomp. It is stated that the aggrandisement of the Montcalm 
is such that it will take a month’s work to make her able to 
fight. This, perhaps, is an exaggeration. 





THE new casemates in the reconstructing Royal Sovereign 
class are all being placed on the upper deck, not on the main 
deck, as it was at one time reported that they would be. 





Tue Vengeance left Portsmouth for the Mediterranean 
this week. 





Repatks to the damaged turret of the Mars are already 
practically complete. ee 

Tue Italian armoured cruiser Francesco Ferrucio has been 
launched at Venice. A ship of the Vitorio Emanucle type 
will replace her on the stocks. 





A Russian battleship of 16,000 tons is reported ‘ pro- 
jected.” 





Tuer destroyer Syren has had -a mishap in Portsmouth 
Harbour. As usual, a passenger launch was the cause. This 
got in the way and then stopped. The destroyer managed, 
by skill and luck, to avoid sending the launch below, but, in 
doing co, was carried by the tide cn to the Admiral’s yacht, 
No very gieat damage was done, 
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r T TOLIN Babcock and Wilcox, fitted with superheaters and econo- | perhaps even giving some little superheat to the steam enter- 
VERTICAL COMPOUND ENGINE FOR misers. In view of superheated steam being used with the a the low-pressure cylinder. The pipes will be seen by the 
CAPETOWN. engines, Ferranti, Limited, have adopted the design of receiver | illustration to extend the whole width of the engine, and thus 


: F F show: i i i veying stez the ' offer a considerable effective surface. Live steam passes first 
Owrnc to the increased demand for electrical generating shown below, in which the pipe conveying steam to the ' offer a considerable effec c 8 passes firs 


sets of large size for electric tramways, and extensions in the 
large electric lighting stations in this country, the question 
of the most suitable speed for engines directly coupled to 
generators has received of late very close attention on the part 
of English manufacturers. 

The many advantages of the high-speed engine as developed 
and perfected in this country are well known, and this class 
of engine has coped with the demand for larger units to a 
remarkable extent; yet it has become evident that, looking | 
at the combined set from the point of view of the electric 
generator, a limit of speed is reached in large units, where a 
considerable amount of current has tobe collected, beyond 
which, for the sake of sparkless collection, it is not desirable 
to go. On the other hand, slow-speed engines with Corliss | 
valves, while possessing in the best makes a high degree of | 
economy, necessitate the use of a very expensive generator in jen----2---s--.--L- -4-../6 7 Centre to Centre f 
direct coupled sets. It has, therefore, come to be recognised | 
that there is a large field for an engine designed torunat a} {+ -> 4 }-j-—--—,>7" 7 et) [Sm ee sa tae iT aS | Pere ME 
moderate speed, but yet not a slow speed, which shall be 
suitable for direct coupling to generators of large power, say 
anything from 500 kilowatts upwards. 

Messrs. Ferranti, Limited, of Hollinwood, Lancashire, 
have been for some time manufacturing an engine of this 
kind, which has been steadily advancing in merit as improve- 
ments have been added; and to-day there are several of these 
engines of large size driving generators direct for lighting and | 
traction at different supply stations in the country. 7 

Two 700-kilowatt combined sets with compound engines | 
by Ferranti, Limited, and dynamos by the English Electrical | 
Manufacturing Company—Dick, Kerr and Co.—have re- | ‘ 
cently been supplied to the Corporation of Capetown for 
the new supply station now under construction. Two 
1500-kilowatt combined sets with the same make of engines | 
and generators are now being built for the London County | 
Council tramways. The engines for Capetown have been | 
completed by the makers in the short time of sixteen and 
twenty weeks and the generators in seventeen weeks, 

We give herewith some illustrations of the Ferranti 
vertical cross-compound engine—one from a photograph 





— an 












































taken in the makers’ works after running light, the generator “Tur. ENGINEER” . Swan > 
not being mounted. 
The engines for Capetown have cylinders 25,in. and 49in. RECEIVER FOR CAPETOWN ENGINES 


diameters respectively by 2lin. stroke, and run at a speed of 
160 revolutions per minute. The generator armature and | high-pressure cylinder is jacketed by low-pressure steam from | through the separator and stop valve, thence through the 
fly-wheel are mounted direct on the crank shaft in the centre | the same cylinder exhaust. This has the effect of abstract- | internal pipe and bend to the throttle valve on the high- 
between the high and low-pressure cylinders. The boilers | ing some of the superheat from steam entering the high- | pressure cylinder. The exhaust from the latter enters the 
from which these engines will take steam are those of | pressure cylinder, and utilising it in thoroughly drying, or | pipe externally, surrounding the live .team pipe, and 60 
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passes on to the low-pressure cylinder admission. An expan- 
sion joint is provided to take up any unequal expansion in 
the two pipes. 

Another feature of the engine is that there are only two 
main bearings to the crank shaft, thus minimising any 
trouble or increase in friction that might arise from imper- 
fect alignment, uneven wear of bearings, or by foundation 
settlement. The valve gear is the most novel part in the 
design of the engine. The main objects which have been 
aimed at have been to secure, as far as possible, the quick 
cut-off of the trip gear, and to reduce wear, friction, and 
attendance by flooding the whole of the valve gear in oil. 
The valve gear box, as will be seen by the illustration, is in 


the centre of the engine between the two cylinders and a | 
All that is visible of the | 


little above the working platform. 
valve motion from the outside are the eight valve rods 
working horizontally, i.e., two at the top and two at the 
bottom end of each cylinder. Each cylinder has separate 
admission and exhaust valves at each end, working in valve 
chambers formed in the cylinder covers. These are placed in 
a horizontal position, and are of the grid pattern with a large 
number of ports, so that the travel per revolution is extremely 
small. In these engines of 1000 brake horse-power the total 
movement of the high-pressure admission valve during one 
revolution is only 1fin. This gives the very low valve 
surface speed of 16°66ft. per minute. 

The valve spindles are driven by cams on vertical shafts in 
the valve-box, as will be seen in the section of the engine 
above. There are, in all, twelve cams, six on each of the 
two vertical shafts, placed side by side, in groups of three. 
Considering a single group of three cams, the centre cam 
drives the exhaust valve of the low-pressure cylinder and is 
perfectly constant and unalterable in its lead. The move- 
ment of the exhaust valve for one revolution of the cam 
shaft will be clear from the diagram on this page, the 
exhaust ports being open in central position. The top and 
bottom cams are employed to drive the admission valve on 
the high-pressure cylinder, the motion of the two cams being 
transmitted to the valve spindle through the medium of a 
rocking lever. Of these two cams one controls the opening 
of the admission ports, and the other the closing of the same ; 
the admission ports are closed in mid-position. The opening 
cam has a fixed angle of advance for constant lead. The 


movement of the steam valve for one revolution of the cam 
shaft and two revolutions of the engine is shown in the 


diagram on the next page. The closing or cut-off cam carries a 
Spiral, and is mounted on an internal shaft in order that it 











| may be rotated on the cam shaft independently of the other 
| two, so as to present a variable angle of lead and thus allow 


the cut-off position to be altered. This rotation in either 
direction is effected by raising or lowering a sliding 
nut working on the spiral. This operation is performed by a 
simple hand wheel and screw mounted on top of the valve- 
box. For automatic expansion the same movement is made 
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Oragram of Exhaust Valve Movements for One Revolution of 
Cam Shaft and for Two Revolutions of Engine 


FERRANTI EXHAUST VALVE 

by means of a separate governor, which acts by admitting 
oil under pressure either to the top or bottom of a relay 
piston, by which means the sliding nut is raised or lowered 
and the expansion altered automatically. The admission of 
this oil under pressure to the relay piston is controlled by a 
small piston valve acted upon directly by the governor. The 
governor, therefore, has very little work to do, and can 
readily act on change of load, 








The cam shafts are driven at half the speed of the engine 
by gear from the crank shaft in the following manner :—On 
each cam shaft is mounted a cut wheel, driven by a spiral on 
a shaft running horizontally through the centre of the valve- 
box. This shaft isin turn driven by a vertical second motion 
from the crank shaft through bevel gear. The bevel gear, 
shafts, &c., are all enclosed and run in oil. 

Special attention has been given to the automatic lubrica- 
tion of all parts of the engine. Oil reservoirs are fitted below 
the bed-plates on the high and low-pressure sides, and the 
oil is circulated by means of pumps worked from cranks at 
each end on an extension of the crank shaft. The oil first 
passes through a special filter fitted to the side of the bed- 
plate above floor level, which is constructed with a number 
of iron rings clamped together with discs of cloth in between. 
The oil is forced through the cloth and comes out at the edge 
of the iron rings through small holes, whence it passes into 
the chamber around the filter. Pressure gauges are fitted to 
both sides of the filter showing the pressure of oil before and 
after passing through the filter, so that it can be seen at once 
whether it is working properly, as in the event of the filter 
becoming choked the pressure rises on the pump side. A 
relief valve is provided to come into action and return the 
oil to the tank when there is an excess of pressure. From 
the filter the oil circulates through the connecting-rod 
and main bearings and up the columns to the slipper guides, 
thence falling to bed-plate, where it circulates through the 
bevel gear case, and then returns along the bottom of the bed 
to the oil tank. The pressure at which the oil is circulated 
is 25lb. to 301b. per square inch. The oil is kept cool by 
cold water service through sets of tubes in the oil reservoirs. 

When automatic expansion is not necessary, as in the case 
of the Capetown sets, the governing of the engine is by direct 
action on a double-beat equilibrium throttle valve. The 
governor, which is spring loaded, is entirely enclosed. It 
derives its motion from the second motion shaft driving the 
valve gear. In the illustrations the position of the enclosed 
governor will be noticed between the high-pressure cylinder 
and the valve gear box. The governor spindle, which is verti- 
cal and central in the box, moves upwards to reduce the area 
of admission, and this movement oy | be regulated by a spring 
with hand adjustment attached to the governor lever outside 
the box. The spindle is lubricated by a branch pipe from the 
oil-circulating system. This governor is retained in engines 
fitted with automatic expansion, but is then set to act as an 
emergency governor. By means of a rod connected to the 
fulcrum lever of the governor and carried down to an 
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accessible position on the base with hand lever, steam 
can instantly be shut off in case of emergency. The 
generators for Capetown are 10-pole shunt wound, 500 
volt machines, developing 700 kilowatts at 160 revolutions per 
minute. 

These machines are similar in construction to the Bolton 
generators described in THE ENGINEER a few months ago, 
and were in the same way tested at the makers’ works by the 
Hopkinson method. The trial was for seven consecutive 
hours on full load, the last two hours of which were at 
14 per cent. on one machine overload—the dynamo; and 
274 per cent. overload on the other—the motor. The rise in 
temperature of the armatures after this trial was remarkably 
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low, being 57 deg. and 59 deg. Fah. respectively. It was 


also proved that the machines would stand 60 per cent. over- 
load without flashing over. 

The engines are designed to give a very even turning 
movement, revolving and rotating parts being balanced. 
The fly-wheel is 12ft. diameter and weighs 20 tons, and is in 
two halves, secured by square dowels, jibs, and cotters, and 
hooped together by shrunk rings. 








LONDON UNDERGROUND RAILWAYS. 


On Monday Lord Windsor’s Select Committee gave further 
consideration to the Brompton and Piccadilly-circus Rail- 
ways Bill. 

Sir John Wolfe-Barry commended the route. It served, he 
said, a better third-class neighbourhood than any of the 
competing or parallel schemes. It would provide a through 
route to the City for an expenditure of £300,000, in place of 
the fifteen to sixteen millions proposed by the Piccadilly and 
City combined companies. He opposed the latter com- 
panies also on the grounds that they would compete 
disastrously with the District Company and the authorised 
Brompton and Piccadilly-circus railways. He explained 
that the Lots-road generating station would serve not only 
the District Railway Company, but also the Brompton and 
Piccadilly-cireus, Charing Cross, Euston and Hampstead, and 

3aker-street and Waterloo railways. Discussing the 
matter of vibration, he said he did not think curves had 
anything to do with the question. He thought Parliament 
made a mistake in sanctioning the Central London tunnel 
with a diameter of 11}ft. He was in favoar of a larger tunnel, 
so that the rolling stock of the ordinary railway companies 
might be interchanged. Furthermore, it would give more 
room for the men to work at repairs, reduce the windage, 
and give greater facilities for the laying of a rail 5in. deep 
instead of 3in. or 2}in. He considered that the tube of the 
Brompton and Piccadilly-circus Railway was_ sufficiently 
large to enable the recommendations of Lord Rayleigh’s 
Committee to be given effect to. He was strongly opposed 
to the suggested emergency platform on either side of the 
train. It would, in his opinion, constitute simply another 
element of danger in the case of an accident. Passengers 
should in such circumstances be enabled to leave the train 
and walk away on the floor of the tunnel. 

This practically concluded the case for the Brompton and 
Piccadilly-cireus Railway, and the Committee entered upon 
the consideration of the proposals of the Central London 
Railway Company. 

The Hon. J. D. Fitzgerald, K.C., explained the working of 
the system and dwelt on the difficulties involved ; the finding 
of the Joint Committee on the Bill brought by the company 
last year for powers to construct loops at each end to 
obviate the necessity of shunting, which resulted in the loss 
of much time. The present scheme would make the railway 
a closed circuit. The proposed new line started at Shepherd’s 
Bush, came down to Hammersmith, passed along Kensington- 
road, Addison-road, Kensington High-street, by the Albert 
Hall, andso on through Knightsbridge to Hyde Park-corner. 
From there the line passed under the side of the Green Park, 
thus keeping as far as possible from the houses in Piccadilly, 
to Piccadilly-circus. Thence, across Leicester-square, it 
went down to Charing Cross, and, passing under the Strand 
and Fleet-street, reached Ludgate-circus. It then made a 
detour by Thames-street to Cannon-street, and thence, by 
St. Mary-axe, to Liverpool-street Station, and so on back to 
the “<———, terminus at Shepherd’s Bush. Taking the whole 
line, therefore, practically every centre of traffic was 
served by it. At Live I-street they also had the 
advantage of an interchange station with the Great 
Eastern and the North London lines. Further advan- 
tages of the present proposal were that there would be 
no junctions and no points, and that by running the 
trains round and round they doubled the carrying capacity 








of the line. It was proposed to have a single uniform fare of 
2d. on the whole circuit. The system by which passengers 
travelling before half-past seven in the morning could have a 
2d. return ticket available over the whole system would also 
be continued. He submitted, therefore, that the advantages 
of the Central London scheme were apparent and incon- 
trovertible. It had been urged that, if this scheme were 
passed, the Central London would have no competition. So 
far from that being the case, there would be the competitive 
system of the Metropolitan on one side of the park, and of 
the District on the other. The existing tunnel was 11ft. 6in., 
and it had been found amply sufficient in size for the com- 
modious rolling stock at present in use. It was proposed on 
the extension to have a tunnel 12ft. in diameter, which 
would be quite sufficient to give the deeper rail recommended 
by Lord Rayleigh’s Committee. If, however, the Committee 
or the Board of Trade decided in favour of a still larger tunnel, 
the promoters were perfectly willing to abide by that 
decision. 

Sir Henry Oakley, chairman of the Central London Rail- 
way, gave evidence in support of the statement, and added 
that the new capital the company was seeking under the 
present Bill was £3,000,000 of share capital, with borrowing 
powers of £1,000,000. 

The Committee adjourned. 

On Tuesday the Central London Railway Bill was again 
considered. Sir Henry Oakley said the estimated cost of 
construction per mile was £470,000 for the extension, as 
compared with £579,200 per mile for the existing line. He 
intimated that his company was willing and anxious to have 
an exchange station both with the North-East London Rail- 
way and with the City and North-East Suburban Railway, if 
those lines were sanctioned by the Committee. Such a 
station could be made at Cannon-street. 

Sir Benjamin Baker, engineer to the company, discussed 
the history of the project and the objects of the extension. 
Opposing unnecessarily large tunnels, he said that if a 134ft. 
tube had been fixed onin the case of the City and South London, 
that railway would never have been made. On the Central 
London, the extra cost of a 13}ft. tube represented nearly 
4 per cent. off the dividend, and he doubted very muc 
whether the capital could have been found for that railway 
if that diameter had been put upon them. The extra cost 
involved if a 13}ft. tunnel were put upon them instead of a 
12ft. tunnel as proposed would be about £30,000 a mile, or 
something like £300,000 over the whole length of the new 
railway. It was not impossible to enlarge the existing 
tunnel, but it was impracticable. He thought that from the 
point of view of public safety, the advantages were in favour 
of the closed circuit as against the shuttle system. The 
engine drivers and signalmen were apt to get into a 
mechanical ‘ penny-in-the-slot ’’ style of working, and it 
was, therefore, better to have a continuous routine than a 
system of junctions and cross-overs such as they would have 
on a long line. 

On Wednesday a similar announcement was made both by 
Lord Ribblesdale and Lord Windsor to the effect that the 
possibility of some covering clause to cover the questions of 
vibration and subsidence being inserted by the wisdom of 
Parliament into all these Bills was being considered. It was 
thought that a limit of two years after the opening of the 
railway should be fixed, during which period all questions of 
damage arising from construction and working should be 
referred to a special tribunal or arbitrator. Sir Benjamin 
Baker, continuing in evidence, said, putting aside entirely 
the question of expense, he did not think there was any 
material advantage in the larger-sized tube either on the 
score of public safety or on that of convenience of working. 

Mr. Parshall said it was proposed to enlarge the generating 
station at Shepherd’s Bush to enable them to run a minute 
and a-half service with a good margin. The cost of that 
enlargement would be £83,000. The estimate for electrical 
generating and distributing plant was £151,000, for stations 
and 60 lifts £187,500, and for rolling stock for 28 new 
trains £258,000. The total estimate for electrical equipment 
and rolling stock was £798,000. It was proposed to run at a 
speed of 16 miles an hour. The trains would have a motor 
car at each end, and two such cars in the centre. 

This, although a f:w other witnesses were heard, prac- 
tically concluded the case for the Central London Railway, 
and the Committee entered upon the consideration of the 
opposition of the Great Eastern Railway Company to the 

rojected North-East and the City and North-East Suburban 
ailways, Lord Claude Hamilton having commenced his 
evidence when the Committee adjourned. 








AUSTRALIAN COAL RESOURCES. 





On Wednesday last, at the meeting of the Australasian 
Chamber of Commerce, at 132, Leadenhall-street, Mr. James 
Stirling gave an interesting and instructive lecture on the 
‘Coal Resources of the Australian Commonwealth.’’ Owing 
to the time chosen—four o’clock in the afternoon—not being 
a very convenient one for the busy man, the audience was 
much smaller than the subject deserved. Mr. Stirling is the 
Government geologist of Victoria, and is one of the greatest 
authorities on minerals in Australia. His lecture, however, 
was not merely confined to the coal-producing capacity of his 
own State, but dealt in an unbiassed and comprehensive 
manner with the resources of the whole Commonwealth. 

Before quoting the lecturer’s remarks, it is as well to give 
his figures, which compare the production for one year, 1900, 
of most of the important coal countries :— 


Metric tons. 
228,717,579 


225,194,279 


The United States leads the record with .. 
The United Kingdom comes next with .. .. .. 
But if we add the output of the British Dominions, 
Australia, Canada, and India :— 
Metric tons. 


Australia .. 6,308,136 

india .. 5,016,055 

Canada .. .. 4,742,243 

South Africa .. As bys 239,433 

(GreatBritain.. .. .. .. .. .. 225,194,279) 
Then Britannia heads the world with .. 


eee ve 241,579,918 
Or, in other words, produces over one-third of the 


total of the whole world, estimated at.. .. 723,617,826 











In Europe Germany produces* ot -«@ we ae so SOOO 

Or more than all the other countries of the Continent 

combined, as follows :— 

Austria-Hungary .. 38,738,372 
ee ae 32,862,712 
Belgium .. 22,072,068 
Russia 12,800,000 
Spain .. 2,000,000 
Italy .. 534 
119,452,085 


* The larger production of Germany is partly attributed to the enormous 
quantity of tertiary or brown coal utilised, 





a 

It is hardly aceurate to describe the above list as repre 
senting the complete world’s output, as no account is He 
of Chinese and Japanese coal, both of which at the present 
day are important factors. The above figures are, however 
sufficiently comprehensive to afford a general insight into the 
relative proportion which the Australian article bears to the 
rest. 

Another interesting table gives the estimates of the ayail. 
able coal in the United Kingdom and in Australia :— 


oO 
The Royal Commission of the United Kingdom of _ 
July, 1871, estimates the probable quantity of coal 
contained in the ascertained coalfields of the United 
rire iE Sea ae 
Coal which probably exists at workable depths under 
the permian, new red sandstone, and other super- 
incumbent strata in the United Kingdom f 


910, 207,090,009 


56, 273,000, 000 

Making an aggregate quantity which may reasonably 
be expected to bo available for use of ..  .. ., 

The estimated quantity available in the Australian 
coalfields is as follows :-— 


146,480, 000,009 


New South Wales .. 115,340,880,000 (Pitman) 
Queeensland .. 83,310,000,000 (Jack) 
Victoria 52,388,213,000 (Stirling) 
Tasmania .. 8,363,520,000 a 


Western Australia. 1,045,440,000 ef 


240,448,053,000 


Therefore the total quantity available in the United 


Kingdom and the Australian Commonwealth is . 387,928,053,000 


We have been so in the habit of looking upon Great 
Britain as the coal centre of the world, that the above figures 
which show that the Australian estimates of her coal re. 
sources exceed ours by ninety-four thousand million tons 
will come as a shock to many people. : 

When this fact, however, is in mind, we have to face 
another and equally aggressive one, and that is, that in the 
vast area of unexplored Australia there are doubtless further 
enormous supplies which in the far future can be tapped for 
the benefit of the world’s commerce. Quantity, however, is 
not everything, and Mr. Stirling was clear and concise in 
dealing with th» question of quality. We have not space to 
treat his remarks on this subject in detail, but, speaking 
generally, he maintains that there is a practically unlimited 
supply of coal which is as good for all-round purposes as the 
best English coal, though not so good as the best Welsh, 
The production, says the lecturer, has increased enormously 
during the past five years, until the annual output has reached 
the large figure of 6,308,136 metric tons, as given in the 
above table. 

He tells us that in the Eastern States alone there is a coal- 
bearing area of 62,000 square miles. The total value of 
Australia’s coal, reckoned at 8s. per ton at the pit’s mouth, 
is placed at £155,171,221,200. In Victoria there are deposits 
of tertiary coal reaching a thickness of 260ft., and there are 
immense supplies in the neighbourhood of Port Philip, where 
the beds are 130ft. thick. Deposits of valuable oil-bearing 
shale abound in New South Wales and Victoria. In coal 
production, as in so many other articles of practical value, 
that wonderful State, Western Australia, is becoming an 
increasingly important factor. 

New South Wales still heads the annual output of the 
Australian States with 6,000,000 tons, having started in 1830 
with 40,000 tons. In the whole of Australia there are 140 
collieries at work, employing collectively 20,000 men. 


« 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


As already announced, the summer meeting of the Institution of 
Mechanical Engineers will be held in Newcastle-upon-Tyne, and 
will commence on Tuesday, July 29th. On the kind invitation of 
the Worshipful the Mayor of Newcastle, Alderman Henry 
William Newton, and of Sir Andrew Noble, K.C.B., F.R.S., Sir 
Benjamin C. Browne, D.L., D.C.L., Sir Theodore Doxford, M.P., 
and Sir Thomas Richardson, a local committee has been formed 
to make the necessary arrangements. ‘The owners of works on 
the Tyne and the Wear and at Hartlepool, in addition to the 
members in the neighbourhood, are represented on this committee. 

The following is an outline draft of the provisional programme 
at present proposed, subject to revision : 

Monday, July 28th.—Arrival in Neweastle-upon-Tyne. 

Tuesday, July 29th.—Morning: Reception of the president, 
Mr. William H. Maw, and the Council and members of the 
Institution in the rooms of the Literary and Philosophical Society 
by the Worshipful the Mayor and the members of the local com- 
mittee. Reading and discussion of papers. Afternoon: Visit to 
Elswick or Newcastle works. Evening: Institution dinner, Grand 
Assembly Room, Newcastle. 

Wednesday, July 30th.—Morning: Reading and discussion of 
papers in the theatre of the Literary and Philosophical Society. 
Afternoon: Visit (2) the Tyne, (4) Hartlepool works, or(«) New- 
castle works. 

Thursday, July 31st.—Alternate visits to (2) Sunderland ; (/) 
Newcastle Waterworks. Members may be accompanied hy ladies 
on these excursions. 

Friday, Angust 1st.—Alternative visits to (a) the Roman Wall ; 
(b) Bambrough Castle—limited to fifty ; (¢) Chillingham Castle 
limited to fifty. Members may be accompanied by ladies on these 
excursions, 








SANITARY WORKS AT BUCKINGHAM PaLack.—The drainage and 
other sanitary arrangements which were carried out at Buckingham 
Palace by the officials of his Majesty’s Office of Works a few years 
ago have been thoroughly inspected and tested by Professor Corfield, 
M.D., the Consulting Sanitary Adviser to H.M. Office of Works, 
who has reported ‘that the drainage arrangements have been 
very well planned and carried out, and reflect credit on all con- 
cerned with them.” He has, however, suggested a number of 
improvements in the sanitary arrangements generally, the most 
important of which have been already carried out under his super- 
vision and to his satisfaction. The remainder, which consist 
chiefly of certain rearrangements, will be carried out in the 
autumn. 

CONVERSAZIONE OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
—It has now been definitely announced that the Institution con- 
versazione will be held in the Natural History Museum on Tuesday, 
July Ist. In view of the fact that the Tramways and Light Rail- 
ways Congress will then be sitting, and that many of the foreign 
delegates to the Congress are likely to attend the conversazione ; 
and that the Incorporated Municipal Electrical Association will 
also open its convention in London on the following day ; and, 
further, that the date is within a week of the date of the Vorona- 
tion, when London is expected to be very full; the Council has 
decided, by permission of the trustees, to open one of the . 
side galleries in addition to the Central Hall of the Museum, he 
Metropolitan District yang has, we understand, also kindly 
promised to open the subway from the South Kensington Station 
to the grounds, for the benefit of guests travelling by their line. 
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RAILWAY MATTERS, 


DurinG the last two years the Central London Railway 
has carried 71,000,000 passengers. 

A coMMENCEMENT of the work of widening the North- 
astern Railway between Hull and Saddlethorpe, to afford the 
much-needed facilities for relieving the congestion over this section 
of the line, will, it is expected, be co ed this ; 


Tur section Niemisel-Kalix River of the Swedish 
Government main railway line to the Finnish frontier will be 
opened for public traffic during the present year, and a survey of 
the remaining section to the Finnish frontier will also be executed, 


Tur French Government has declared the making of 
two narrow-gauge railways of local interest in the Department of 
Gabne-et-Loire—one between Tournus and Louhans, and the other 
between Mervans and Saint Martin-en-Bresse—to be of public 
utility. 

Tur chief goods manager of the Great Northern Rail- 
way, Mr. W. J. Grinling, has been appointed by the board of 
directors to the new position of chief traffic manager. He has 
peen in the employ of this company for thirty years, and is not yet 
fifty years of age. 

Tuk latest type of permanent way in Prussia is laid 
with flat-footed rails of Siemens-Martin steel, weighing 83 lb. per 
yard, and made in lengths of 39ft. 4in. Each length is supported 
by sixteen oak sleepers, The ballast is broken stone, 6in. minimum 
depth below the sleepers, 


On Sunday, April 20th, the Philadelphia and Reading 
moved a trainload of coal from Reading to Philadelphia which 
weighed, exclusive of the engine and po Bally 4018 tons. ‘The 
train consisted of 61 cars, of which 57 were of 100,000 lb. capacity. 
The air brakes were connected up on the first 40 cars. 


EXPERIMENTS are being made by the Brooklyn Rapid 
Transit Company with a view to adopting a storage battery system 
for its large network of lines, popular agitation having reached 
such a point that the removal cf the trolley wires from the streets 
by the municipal authority may shortly be expected. The con- 
version to an open slot system, similar to the Manhattan 
Metropolitan Street Railway Company, would cost nearly 
5,000,000, and the instalment of storage battery cars could, it is 
thought, be done for less, 


Tue private railway lines in Sweden are showing 
great activity. Fourteen new lines or portions of the same were 
opened to general traffic during 1901, to the length of 
243 kiloms. Five new lines, of a length of 207-3 kiloms., 
and an estimated cost of construction of £410,944, obtained con- 
cessions during the year, and work was progressing upon twenty- 
six new lines or parts of lines that had previously obtained 
concessions, The aggregate length of these last was 955-3 kiloms., 
and the cost of construction £2,023,961. 


At one time many attempts were made in Prussia to 
introduce a satisfactory form of permanent way constructed with 
longitudinal] iron sleepers, and considerable lengths of line were 
laid; but now these attempts have been given up, and the 
een, of the transverse sleeper road is generally acknow- 
ledged. With the longitudinal sleepers it was found that the rails 
had a tendency to spread, while with transverse sleepers, owing to 
the fact that both rails are fastened to the same sleeper, this ten- 
dency is, if not absolutely done away with, at least very greatly 
essened 


Tue first Argentine railways were built by English 
congue, During the furore for building previous to 1890 a 
number of lines were built by the national Government, and a 
number by the provinces, answering to our States. The ownership 
is very much divided, there being 30 companies, or administrations, 
for the 9909 miles of railroad. Only one has as much as 1000 miles, 
and it has 1609—a compact system. A second has 931, a third 845, 
and a fourth 813. The other 26 companies have in the aggregate 








NOTES AND MEMORANDA. 


THE Postmaster-General has appointed Mr. M. Roberts, 
M. Inst. C.E., and Major W. A. J. O’Meara, C.M.G., R.E., to be 
Assistant Engineers-in-Chief to the Post-office. 

THE commercial success of Chicago, says the British 
Consul, is partly owing to the education which teaches the boys 
independence and knowledge of their future responsibilities, 
-— does not set the professions above business as a means of gaining 
a living. 


A Brix introduced last year provides that the Swedish 
State Railways shall carry peat products at a reduction of 
20 per cent., and further encouragement has been given to the 
movement by the appeutnent Ye the Government of a peat 
engineer, 

AFTER January Ist next year only such types of electric 
meters will have official recognition in Russia as have been tested 
and approved by the Department for Measures and Weights of the 
Ministry of Finance. A decree to this effect, with certain reserva- 
tions, has been issued by the Russian Government. 


Last year Chicago turned out about 866,000 tons of 
standard steel rails of the total United States output of 2,600,000 
tons. It is estimated that orders for 2,000,000 tons of steel rails 
for future delivery have already been booked, and it is said that 
some of the mills will not guarantee new orders before 1903. 


AccorpInG to the recently published records of tempera- 
ture in the British Islands by the Meteorological Office, three cold 
periods occur in May, the first lasting from April 29th to May 8th, 
the second from the 16th to the 23rd, and the third from the 25th 
to the 29th. So far this year has proved no exception to the rule. 


THE property left by Nobel for founding five annual 
prizes amounts to 28 million crowns (£1,423,541) ; and this year a 
sum of 709,234 crowns (£36,015) will be devoted to the five prizes, 
being 45,000 crowns less than last year, because the commission 
considers it necessary to erect a building with a large hall for giving 
due effect to the ceremony of distribution. 


Tue largest impulse water wheels ever constructed, 
measured by the power developed, are to be made bya San Fran- 
cisco firm for the Bay Counties Power Company of California. Two 
wheels are to be built to develop 3700 horse-power each, using 
water under a head of 1600ft. ‘These wheels are to be direct- 
connected to 2000-kilowatt alternators, and both machines will be 
mounted on shafts of nickel steel. 


Goop American practice allows one square foot of sur- 
face in condensers for every 10 1b. of steam to be condensed per hour 
with a vacuum of 25in. of mercury and an initial temperature of 
75 deg. Fah, for the cooling water. About 25 lb. of water per pound 
of steam is allowed, and the condensed steam is reduced to a tem- 
perature of about 120 deg. Fah. This amounts to heating 25 lb. of 
circulating water from 75 deg. to 116 deg. Fah. per one-tenth square 
foot of surface per hour with steam at 133 deg. Fah. 


Composit filaments for incandescent electric lamps 
are made by Mr. F. de Mare, of Brussels, on somewhat the follow- 
ing lines. He first prepares a core of magnesia, tar, and carbon. 
Through this filament a current is passed while it is exposed to the 
air. The consequence is that all the carbon is burnt off, leaving a 
hard surface of magnesia. The next process is to flash this filament 
in a hydrocarbon vapour, which results in the deposition of a layer 
of carbon on the outside of the magnesia. This is said to furnish 
an exceedingly strong filament, and one which gives a good 
efficiency. 

Wuttst the thermal conductivity of thin partitions of 
iron or copper may be dealt with as if the conductivity of the 
metal were infinite, that of water is so low that a sheet of it 4in. 
thick will transmit only about 12? B.T.U. per square foot per hour 
per deg. difference of temperature between the two faces. The 
particles of water, however, take up heat very rapidly when in 
contact with the hot body ; consequently, in the absorption of heat 
from a metallic surface by water in contact with it, the amount of 





but 5711 miles, or an average of 220 miles each, which is not con- 
ducive to economical working. | 


Tue directors of the London and North-Western Railway | 
Company have decided to assist financially the Dublin, Wicklow, 
and Wexford Railway Company to complete its New Ross and 
Waterford Extension Railway, which is now in course of construc- 
tion, but which, owing to financial difficulties, was in danger of 
being left uncompleted. The sum proposed to be subscri 
£100,000, upon terms that the North-Western Company should in 
future be entitled to be represented on the Board of the Wicklow 
Company. This arrangement is subject to the assent of Parlia- 
ment, which it is proposed to seek this session. 


| 
THE agreement defining the conditions for restoring | 
to China the Peking-Tien-tsin-Shan-hai-kwan Railway has been | 
signed by Sir E. Satow, Yuan Shih-kai, and Hu Yu-fen. The | 
agreement provides that the railway shall be worked as before the | 
Boxer outbreak, but in addition provides for the appointment of a 
British military co-director, with two assistant directors, a Japanese | 
and a German, whose duties shall be to attend to all military 
transport requirements on behalf of the allies, such transport | 
arrangements as were agreed between Count von Waldersee and 
the British military authorities to remain in force unaltered, 


THE mean cost of carrying a ton of goods over a kilo- 
metre—roughly, two-thirds of a mile—on French railways was 
12c,—there are ten centimes in a penny—in 1841, 8-2c. in 1853, 
6-73c, in 1860, 5-91e. in 1872, 5-25c. in 1893, and 4-78c. in 1899. 
These figures are given in the Matin by M. Camille Pelletan, who 
contends that it is only cheap and uniform carriage rates without 
favour that can ensure the prosperity of a country while increas- 
ing the wealth of railway companies ; and he states that, from 
1883, when the grande vitesse rates were reduced, to 1899, the 
receipts increased by nearly 20 per cent., while those for carriage 
by petite vitesse, the rates of which were not reduced, remained 
stationary. 


In the course of his evidence before the Select Com- 
mittee of the House of Lords on the Brompton and Piccadilly-circus 
Bill, Sir John Wolfe Barry, the engineer of the District Railway, 
said the route proposed by the scheme before the Committee was | 
one which would afford greater advantages than any other. It 
was clear that Brompton-road was the best route from West to 
East, for Kensington-road was already well served with stations at 
High-street, Addison-road, and Hammersmith. A great portion 
of that traffic was third-class traffic, no less than 90 per cent. of 
the whole passenger traffic on the District Railway being of that 
class, At an expense of £800,000 they could obtain for the present 
scheme a through route from Piccadilly to Brompton, and the lines 
ie eae would provide for all the traffic required to be 
dealt with, 


In 1898 the Norwegian Storthing contracted with the 
Luosavaara-Kuerunavaara Company to build a railway from 
Narvik to the Russian frontier, and the line was to be thrown open 
to traffic on January Ist, 1903. This line will be ready in time, 
and with its completion the neighbourhood of the Ofoten Fiord in 
Norway, near Boden, will be brought into direct connection with 
the Swedish Northern Main Line, which is being built from Boden 
in the direction of the Finnish frontier. Beyond the frontier and 
on the Finnish side the railway now being built from Uleaborg in 
the direction of Tornea, in the north of the Gulf of Bothnia, will 
be completed probably during the present year; thus, with the 
beginning of 1903 the Scandinavian railway system will be 
separated only by a small space on the Swedish side from the 
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stirring or the velocity of the water over the heating surface is an 
essential factor. 

GERMANY imports annually from Sweden about 1,250,000 
tons of iron ore—700,000 tons from Lulea and 550,000 tons from 


| Oxelisund. This latter ore, which contains about 60 to 64 per cent. 


iron and 1 to 1} per cent. phosphorus, has been mary times tried in 
the United Kingdom, but hitherto without success. Of late, how- 
ever, says the British Consul, it seems that ‘‘ repeat ” trial cargoes of 
Griingesberg ore have been sent to Middlesbrough from Oxelisund, 
which shows that experiments are again being made with it. The 
Griingesberg ore, 550,000 to 600,000 tons annually, mostly for use 
in Germany, is shipped at Oxelisund. 


TuREE noticeable alterations have just been made in 
the French patent law. First, the official patent documents are 
to be printed ; secondly, the payment of the yearly tax must be 
made at latest three months after it falls due. If it is not paid on 
falling due a supplementary tax of 5f. will be levied for one 
month’s delay, of 10f. for two months, and of 15f. for three 
months’ delay ; finally, it will be lawful to postpone for one year 
the grant of a French patent, and consequently its publication, so 
that the announced invention will be able to be kept secret for one 
year without its right of priority being affected thereby. 


Tue chief engineer of the company which has to do 
with the Welsbach patents—Mr. Gabriel—recently issued some 
statements giving the results obtained by lamps with osmium 
filaments. He gave a curve which showed the variation in watts 
per candle-power with an osmium lamp for 1200 hours. It com- 
menced with an efficiency of 1-5 watts, and then fell to about 1-32 
watts per candle-power, and kept practically at this value for the 
rest of its life. The candle-power curve for this lamp showed that 
it commenced to give about 144 candle-power, and rose in the 
course of 300 hours to about 16-8 candle-power; the curve 
then falls in practically a straight line to 15 candle-power at 1100 
hours. The lamp was used in a 50-volt circuit. 


At Valentia the mean temperature for the year occurs 
on May 6th and in the middle of October. At Falmouth the mean 


| for the year falls on May 8th and about October 25th. The mean 


temperature for the whole year, both at Valentia and Falmouth, 
is 51 deg. At Aberdeen the mean for the year is 45-9 deg., which 
occurs on May 5th and October 15th. At Kew the mean for the 
year, 49-4 deg., occurs on April 28th, which is from a week to ten 
days earlier than the date at which this occurs at the coast stations, 
either in the west or east of the British Islands. The temperature 
is again in agreement with the mean for the year on October 15th. 
The highest temperature at all four observatories is reached at the 
end of July and the beginning of August, whilst the lowest 
temperature occurs generally in January. 


A wRITER in an American journal, lately criticising the 
type of engines used in the power-stations of one of the New York 
\railway companies, thinks that triple-expansion engines of the type 
used on H.M.S. King Alfred would be more efficient than those 
adopted. The author states that these power-stations have engines 
of great size and weight per horse-power; slow rotative speed, 
involving large size and cost of alternators, extensive foundations, 
|and waste of space; unbalanced rotating valves; low steam 
| pressure without superheating ; only two stages of expansion, and 
a maximum economy of 13 lb. of steam per indicated horse-power 
hour. The author considers than an engine on the lines of the 
best marine practice, running at not less than 100 revolutions per 
minute, rove do the work for between 10 Ib. and 11 Ib. of steam 





Finnish railway system, 


r indicated horse-power hour, and that such engines are likely to 
5 adopted before long in large power-stations, 





MISCELLANEA, 


Tue forty-second annual dinner of King’s College, 
London, will be held at the Monico, on Monday, June 16th, with 
the Right Hon. and Right Rev. the Lord Bishop of London in the 
chair. 


A Burt is about to be laid before the Swedish Parlia- 
ment for the purchase by the State of the rights and stock of the 
two private telephone companies—Allmiinna and Bell. The price 
wanted is altogether about £711,110. 


Out of a total of 2400 oil-producing wells in the Baku 
district 1047 had at the end of December been stopped as being 
unprofitable to work. The bulk of those may be taken to belong 
to companies paying Government royalties. 


Waite descending a steep incline in Scarborough on 
Saturday night the driver of a motor omnibus lost control of the 
vehicle and it ran with much force into a wall, where it was wrecked. 
Two little girls and the driver were injured. 


An excursion meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be held 
at Washington Colliery, on Tuesday, May 13th, 1902, for the 
purpose of visiting the new shaft which is being sunk by the 
freezing method, 


Tue volume of filtered water that is daily pumped 
into Calcutta is 20} million gallons, or an average of no less than 
42 gallons per head of population per diem. But the mains in the 
town are leaky, and there are thousands of houses where the taps 
at a low level are never closed. 


AN old battleship is to be used at Devonport so that 
engineers and stokers may receive instruction respecting the types 
of water-tube boilers. In the vessel’s stokehold will be placed a 
boiler of each of the following types :—Yarrow, Diirr, Babeock and 
Wilcox, Belleville, and Nic!ausse types. 


A TELEGRAM to the Agence Havas from Colonel Montel, 
on his return from the South Tunisian Railway, states that the 
observations made during this journey confirm the idea that his 
project for connecting Gabes with Lake Tchad by an underground 
telegraph line may be carried out under good conditions. 


THE directors of the Great Central Railway have 
decided to combine the offices of locomotive engineer and carriage 
and wagon superintendent, and have from the Ist inst. placed 
both departments under the control of Mr. John G. Robinson, who 
has hitherto held the position of locomotive engineer to the 
company. 

THE United States Vice-Consul at Madrid reports that 
a new electrical company has been formed in that city, with a 
capital of 6,000,000 pesetas, for utilising for illumination, motive 
power, traction, heating, &c., the hydraulic energy of a waterfall 
in the Jarama River, situated at a distance of 18 kiloms. (11 miles) 
from Madrid. About 3000 horse-power will be developed. 


Tue British Consul at Chemnitz reports that the town 
authorities recently succeeded in procuring some locomotive con- 
tracts from the Saxon State Railway, also an order for Cape Colony. 
In every case, however, extremely low quotations had to be made. 
A Munich house recently procured a French contract for twenty 
locomotives, but only by underbidding French makers to the extent 
of £500 per engine. 

Tue population of the city of Providence, U.S.A., is 
estimated at 181,000, and the population in the suburbs is esti- 
mated at 12,700. Total population supplied, 193,700. The 
number of water meters in use in the city is 17,182, and the 
number of meters in use in the suburbs is Total number 
of meters in use, 18,544. The average daily use of water per 
capita for the year 1901 was 55 gallons. 













For some time past there has been considerable doubt 
as to which of the home dockyards would be entrusted with the 
completing stages of the cruiser Bedford, which has been built by 
the Fairfield Shipbuilding and Engineering Company, Glasgow, 
but it has been definitely decided that she is to be attached to the 
Devonport command, and a navigating crew will leave Devonport 
shortly to bring her round to that port from the Clyde. 


SpeAkInG at Dundee on Tuesday, Mr. Marconi said 
that the introduction of the tuning system obviated the possibility 
of third parties tapping a message sent by wireless telegraphy 
intended to be private. In his opinion the day was rapidly 
approaching when ships would be able to be in touch and in com- 
munication with the shore across all oceans, and then that isolation 
from the outside world still possible on board ships would be a 
thing of the past. 


THE ninth International Navigation Congress, under 
the patronage and personal participation of the Crown Prince of 
the German Empire, will be held in the Tonhalle, at Diisseldorf, 
from June 29th to July 5th next. The programme shows a number 
of papers by eminent engineers, political economists, and learned 
men, at home and abroad, on questions, partly of an economic, 
partly of a technical nature, questions which will not fail to excite 
widespread interest. 


“ 

Unpver the title of “Liste des Récompenses,” the 
French National Printing Office issued a volume of 1473 pages, 
containing the regulations as to the Paris Exhibition awards, the 
composition of the superior jury, the French and foreign members 
of the jury for each of the 121 classes, and an alphabetical list of 
exhibitors who were hors concours, or who received grands prix, 
gold, silver, or bronze medals, or honourable mention, with 
the awards to collaborators in the various classes. The whole for 
5f. (4s.) 


Tue telephones in Stockholm are both good and cheap. 
The best known private company, the Allminna, charges 
£2 15s. 6d. to put up the apparatus, and 16s. 8d. per quarter 
afterwards. In 1883 this company commenced with about 60 
employés, and 1160 subscribers ; in 1901 the figures were respec- 
tively 688 and 29,801. It is an interesting fact, says the British 
Consul at Stockholm, that the engineer who put up and experi- 
mented with the first practical telephone line in Sweden is still at 
the head of this prosperous and useful undertaking. 


Wiruin the past three to four years the cultivation 
of the sunflower plant for the manufacture of oileake has been 
extensively adopted by the peasantry and farmers of Novorossisk. 
The industry, which it would appear isvery remunerative, is rapidly 
increasing in proportions, and promises to still furtherdevelop before 
very long. It is claimed that the sale of the oilceake produced in 
itself more than covers all the working expenditure of the mills. 
The stalks of the sunflower plant are used as fuel for driving the 
machinery, and the ash that remains gives from 25 to 30 per cent. 
of potash. 


Tue British Consul at the Pireus reports that during 
the past year a sum of £8554 was expended on roads, irriga- 
tion, subsidiary drainage, buildings, and tree-planting. A scheme 
is being undertaken by which a fall of 23ft. at the outlet of 
the main canal will be utilised to develop electric power by tur- 
bines ; the power to be generated is 300 horse-power. From the 
generating station the power will be transmitted a distance of 
13,122 yards to a central Lag ym | station, where pumps are being 
put down capable of lifting 20,000 gallons per minute. By the aid 
of these pumps it is hoped that the Copais interior drainage may 
be improved. The works are expected to be completed before the 
end of the year 1902 at a total expenditure of about £12,000, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRI ‘A.—F. A. Brocknaus, 7, Kumpfgasse, Vienna f. 
(HINA.—KELLY AND Waxsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 

F. A. Brocxnaus, Leipzic ; A. TweirmEyver, Leipsir. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—KELLY AND Wasa, Liuirep, Yokohama. 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RussIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—GorDon anv Gorton, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta AND Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GoRDon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THoMPson AND Co., 180, Pitt-street, Sydney; Melbourn’, 

Adelaide, and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAN D.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, 8t. James-street, Montreal: 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrERNaTionaL News Oo., 88 and 86, 

Duane-street, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.y anp Watsu, LimiTEp, Singapore. 
CEYLON.—WisaYARTNA AND Co., Colombo, 














SUBSCRIPTIONS. 


{ue Enotnegr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Cora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

li credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tug Enoinggr, and 
accompanied by letter of advice to the Publisher, 

Tun Paper Coptirs. Tuick Paper Copies. 
£1 Os. 8d. 


Half-yearly £0 188, Od. | Half-yearly .. 
Yearly .. £1 lés. Od.| Yearly .. .. .. £2 Os. 6d. 
difference to cover extra postage.) 
ADVERTISEMENTS. 
@ Thec for advertisements of four lines and under is three 


harge 

shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a oe Pp =e yment, . —— a will be 
inse! wi practi regularity regularity cannot be guaran- 
teed in any such case. All except ‘weekly 7 mane brn are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; end, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTBRATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 


letters relating to Advertisements and the Publishing of the 
Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLERT.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s, 1d. 
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TO CORRESPONDENTS. 


4” In order to avoid trouble and confusion we find it necessary to inform 

nts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be accompanied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received. by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 
instructions. 

4" All letters intended or insertionin Tak Encrvesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

£2” Wecannot undertake to return drawings or manuscripts ; we must, 

fore, request correspondents to keep copies. 


REPLIES. 


C. D. W. (Leeds).—We would recommend you to address your request to 
the Agent-General for Natal, 26, Victoria-street ; to Mr. W. C. Burnett, 
112, Victoria-street ; and Mr. J. F. Jones, 15, St. Swithin’s-lane. 

Roiuine MILL Enorng, WarpsEND Street Worxs.—The address of Mr. 
Sellers is Clarence Villa, Southchurch-road, Southend. e pound 
cylinders are 27in. by 46in. in diameter, not 26in. by 40in., as printed 
in our description of the engine last week. 

W. M. (Halifax).—Write to the Secretary of the Cleveland Institution of 
Engineers, Middlesbrough, for a paper by Mr. J. E. Stead called 
“* Practical Metallography.” It = very complete descriptions. The 
price is 8s. 6d. Your petrological microscope is quite suitable. If you 
want catalogues, write to R. and J. Beck, 68, Cornhill ; Watson, 313, 
High Holborn ; and Baker, also in Holborn. 

James.—We do not know what you mean by the word ‘‘ratio” as applied 
to the difference between a steam and a water turbine. The highest 
theoretical efficiency of either a water or a steam turbine would be 
obtained if the water in the one case and the steam in the other left 
the machine without either velocity or pressure. As the velocity with 
which steam enters a turbine is much greater than the velocity with 
which water enters, the angular velocity of the steam wheel must be 
much greater than that of the water wheel. 

A. W. (Woemit-on-Tay).—The efficiency of a rocket and all apparatus of 
the kind is extremely low, the heat generated being almost entirely 
wasted. There is no reaction due to the presence of air acting against 
the outflowing gas. The reaction would be just the same if the rocket 
flew in a vacuum. The reaction is due to the effort required to 
accelerate the products of combustion, which have mass. The speed of 
a water-jet propelled boat is rather higher when the delivery takes 
place above the water level than it is with immersed nozzles, 

J. D. (Southend).—We do not know who supplied the feed pumps of 
H.M.8. Hyacinth or the details of their construction. We take it for 
granted that they are of the special type which must be used with the 
Belleville boiler, the pressure carried in the pumps og about double 
that in the boiler, or 600 lb. on the square inch. The feed pumps of 
H.M.8. Minerva were supplied by Mr. Mumford, of Colchester. ey 
are of the vertical duplex type, and were illustrated in Tuk ENGINEER 
for November 27th, 1896, e feed pumps have nothing whatever to 
do with loss of fresh water in either ship. 











MEETINGS NEXT WEEK. 


Tue Institute oF MARINE Enoingers.—Monday, May 12th, at 8 p m. 
Experimental Committee : Lecture and experiments. 

Society or Arts.—Wednesday, May l4th, at 4.30 p.m. Ordinary 
meeting. Paper, ‘‘ Boats and Buatbuilding in the Malay Peninsula,” by 
H. Warington Smyth. 

Tur Raitway Cius.—Thursday, May 15th, at 7 p.m., at the Memorial 
Hall, Farringdon-street, E.C. Paper, ‘“ Railways of United States of 
America,” by the Vice-president. 

Tag Institution oF ELEcTricAL EnGingers.—Thursday, May 15th, at 
8 p.m., at the Society of Arts, John-street, Adelphi, W.C. Paper, 
‘* Electrical Traction on Steam Railways in Italy,” by Prof. C. A. Carus- 

ilson. 

Tur INSTITUTION OF MINING AND METALLURGY.—Thursday, May 15th, 
at 5 p.m., at the rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. Paper to be discussed, ‘‘ Winding Plants for 
Great Depths,” by Hans C. Behr. 

Roya. Institution or Great Britarn.—Friday, May 16th, at 9 p.m. 
Discourse on ‘‘The Nebular Theory,” by Sir Robert Ball.—Afternoon 
Lectures at 3 p.m.: Tuesday, May 18th, ‘“‘ English Kings and Kingship,” 
by Prof. F. York Powell ; ursday, May 15th, ‘‘ Recent Geological Dis- 
coveries,” by A. Smith Woodward; Saturday, May 17th, “‘ Poets and 
Poetry,” by Prof. Walter Raleigh. 


THE ENGINEER. 


MAY 9, 1902. 

















OFFICIAL PATENT SEARCHES. 


An ideal examiner with unlimited facilities for 
hunting up conceivable anticipations would be able 
to confer limited impregnability on patents. We say 
“limited,” because no official examiner can go outside 
the Patent-office records. He might be able to say, 
as the result of his search, thata given invention had 
not been already patented; but he could supply no 
information as to prior user or anticipatory publica- 
tion. A great many people hold that even within 
such limits an official search ought always to be 
made. We have no intention of arguing that they 
are wrong. We may, nevertheless, direct attention 
to one or two points which they apparently over- 
look. They advocate official search on two principal 
grounds. The first is that it is immoral for the 
State to take money for granting a monopoly that 
cannot be maintained ; their second reason is that a 
search would prevent the taking out of patents 
which can only hamper industry, and possibly 
permit a patentee to get money to which he has no 
moral right. 

Now, as to the first contention, it would seem 
that the State and the Government practise no 
deception whatever. It has always been under- 
stood that the inventor takes out a patent at his 
own risk. The theory is that if the invention is a 
new one, the inventor shall enjoy a monopoly of it 
for a term of years ; and if it is not novel, the patent 
is worthless. Again, it is a mistake to assume that 
the Government are paid for granting a monopoly. 
We doubt that anything of that kind has taken 
place since the reign of Charles II. In the present 
day, at all events, the Patent-office fees are sup- 
posed to be spent for the benefit of inventors 
generally. Records are kept for their guidance, a 
technical library is provided for them, facilities 
are supplied for making searches, and in various 





ways diverse benefits are supplied, or are sup- 
posed to be supplied, to the inventing com- 
munity. It is true that there is surplus. The 
Patent-office does much more than pay its way. 
But so does the Post-office, and there is really no 
reason why inventors should not contribute a little 
to defray the cost of the navy or the army as do 
those of the community who write letters. It is 
absurd to say that a fee of £4 or £5 can represent 
the value of a monopoly that may be worth many 
thousands. We do not think that the argum-nt 
that the State is immoral in its dealings with the 
inventor can for a moment be maintained. Im- 
morality would come in if the State guaranteed a 
monopoly in return for a sum of money ; and there 
is just a faint chance that an official search and its 
result might savour of such a guarantee, the 
inventor being misled by the mistake of the Official 
Examiner, and securing a false certificate of novelty 
in return for his fee. This brings us to the 
qualifying fact that an ideal examination is 
impossible. The difficulty in the way of every 
examiner or searcher lies in defining the nature of 
an invention, and the importance of the idea sug- 
gested by the applicant for a patent. It is matter 
of common knowledge to expert patent case wit- 
nesses that the difference between a new and an 
old invention is often extremely subtle, apparently 
minute alterations producing effects quite out of 
ostensible proportion to their size. Thus we have 
the position of a small stopcock regarded in a court 
of law as vital by all concerned; and there is the 
well-known case where a railway carriage was held 
to infringe a patent for a continuous brake if it went 
up hill, and not to infringe if it ran down hill. 
After all, the most an examiner can do is to say 
that a person’s invention is or is not new to the best 
of his knowledge. Even a statement of this kind 
can only be made with propriety as the result, in 
not a few cases, of a most laborious investigation. 
Thus we believe we are not far from the truth when 
we say that about 1500 applications for patents for 
lock nuts have been made within the last twenty- 
five years, and patents are still being taken out for 
them. The bare mention of such a fact is enough 
to show how heavy will be the labour thrown on an 
examining board. We do not say for a moment 
that the work cannot be done, or that it ought not 
to be done ; but it is certain that the doing of it 
efficiently must entail a large outlay, and a 
diminished income for the Patent-office. 

Something like 30,000 patents are applied for 
every year. It is more than probable that one-half 
of these would be found lacking in novelty by the 
examiner. The natural conclusion is that the 
Patent-office income would be reduced in about the 
same proportion. Would anyone be made happier 
by this? We think not. As a rule, the last 
thing the inventor wishes to hear is that his 
invention is not new. The statement is a slur on 
his ability and his intelligence. Quantities of 
patents are taken out now without any preliminary 
search whatever being made. The inventor risks his 
money and takes his chance. As a rule he is quite 
right. He would have wasted his time in making the 
search, as well as his money on the patent. Noone 
cares whether he has taken out a patent or not. Of 
the 30,000 patents or so applied for each year it is 
doubtful if as many as one hundred ever bring in a 
return to the inventor. Nothing ever comes of 
thousands of patents. The things patented_ are 
never made, or, if a few are made, they are never 
sold. In other cases apparent infringements are 
passed over without a thought. The patentee does 
not dream of suing any one. Some twenty 
years ago a particular form of engine was 
patented by a celebrated firm, and large numbers 
of this type of engine were made. After a little 
time another firm began to make these engines, and 
then a third, and a fourth. The patentees took no 
action. Their patent was in one sense not worth 
the paper it was written on. But with a certain 
class of foreign purchasers, it was found to be highly 
advantageous to be able to say that the engine was 
patented, and this simply because it was held that a 
patented machine must be the most recent and up- 
to-date thing of the kind. Large and powerful 
firms not only in Great Britain, but in nearly all 
countries, take out patents for all manner of inven- 
tions, sometimes of the most trivial character, 
cognate to their work. The invention may “ come 
in handy,” or it may not. The chance will, in any 
case, be worth the few pounds it costs. Bearing 
these facts in mind, we can come to understand 
that an official examination of patents may after all 
enjoy an extremely limited popularity. The more 
efficient the examination for novelty may be the 
greater the reduction in the Patent-office income, 
and the greater the expenditure. The inventor will 
be disillusionised, and no process is perhaps more 
unpleasant. Probably there would be a great reduc- 
tion effected in patent litigation, which would not 
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please lawyers or expert witnesses. What will be 
the precise advantage gained in return for all this 
we have never been able to find out. On the whole 
the change seems to us to savour of an attempt to 
make the Patent-office moral by Act of Parliament. 


LIGHT VERSUS HEAVY RAILWAYS, 


WHEN in 1896 the Light Railways Act was passed, 
under which the promoters of a so-called “ light 
railway’ were enabled to dispense with private 
Bills and parliamentary Committees, it was observed 
that the existing railway companies would probably 
avail themselves of the change in the law when they 
had branch lines or extensions to make. No defini- 
tion was attempted of the meaning of the word “light 
railway.” No one can, up to the present moment, 
say definitely where a line ceases to be “ heavy” 
and becomes “light,” or a “light’’ railway ceases 
to be a tramway. We have long since called atten- 
tion to this fact, and suggested that light railways 
should be defined as roads which could not carry 
more than five tons on any single axle. What was 
foretold came to pass. There was no rush of 
capitalists to construct railways in agricultural 
districts. A few lines were made, however, but as 
a rule by existing railway companies, who availed 
themselves as was prophesied of the Light Railways 
Act, and constructed without much preliminary 
expense, extensions of their lines which are quite 
competent to carry the normal main line rolling 
stock. Urban lines were made, however, and Par- 
liament was called on to say which was a tram- 
way and which a light railway, a duty which was 
distasteful. The progress of events went far to prove 
that the ordinary method of getting sanction for the 
construction of a line is needlessly costly and cum- 
bersome. There the matter ended. Little or nothing 
has been done in the way of constructing those 
small country lines which the world was told by 
agricultural members of Parliament would work out 
the salvation of the British farmer. The railway 
companies seem either to have been easily satisfied, 
or to have had small faith in agricultural extensions. 

Recently, however, the light railway has come 
again into favour to some extent, and various 
schemes for the construction of such lines are 
advocated. The main line companies hold that the 
Light Railways Act is all very well so long as 
its benefits are enjoyed only by themselves; but 
they do not see why possible competitors should 
have them. It is all very well for the representa- 
tives of a great railway company to appear before 
the Light Railway Commission at the Board of 
Trade, and obtain sanction for the construction of a 
ten or twelve mile branch line. But it is quite a 
different matter when some one else proposes to 
construct a light railway without regard to the 
stability of existing interests. It has long been felt 
that the absence of a definition was a serious blot on 
the Act. Recent events go to show that the defect 
is likely to be brought into considerable prominence. 
It is proposed to construct a line to be known as the 
Poole and District Light Railway, and the promoters 
have applied to the Light Railway Commissioners 
for an order. But on Monday the London and South- 
Western Railway Company joined issue with the pro- 
moters of the new line, and counsel were heard at the 
3oard of Trade before Sir Herbert Jekyll. Mr. Page, 
K.C., argued for the South- Western Railway Company 
that where an existing railway company would be 
seriously injured by a light railway or tramway, the 
scheme must go before Parliament, and could not be 
sanctioned by the Light Railway Commissioners or 
the Board of Trade. The railway companies all 
over the country had allowed these light railways to 
be promoted without opposition, and they were only 
beginning to find out what formidable competitors 
they might become in the future. There seemed no 
reason why, by a series of extensions, these light 
railways should not go parallel to the existing big 
companies all over the country. But Parliament, 
when it originally gave powers to the existing rail- 
way companies, did so on the distinct understanding 
that no rival schemes should be promoted without 
coming before Parliament for sanction. On the 
other side, Mr. Morse upheld the authority of the 
Commissioners. Parliament, he maintained, had 
given them ample power to deal with any question 
that could arise regarding a light railway. The 
point raised appears to be novel, and Sir Herbert 
Jekyll reserved judgment until he had consulted 
with the Board of Trade. It may be mentioned 
here as somewhat suggestive that the first applica- 
tion ever made under the Act came from the London 
and South-Western Company itself, for permission 
to construct a line 13 miles long, of the normal 
gauge, at an estimated cost of over £5000 per mile. 

The question is one of very considerable interest, 
and apparently opens a door for endless litigation. 
{t is, of course, beyond dispute that if a proposed 
railway were not “ light,” its promoters would have 





to go before Parliament in the usual way for an 
Act, and an existing line would have a locus stand: 
to oppose. If, for example, in the present case the 
London and South-Western Company could prove 
that the Poole and District was not a “light” rail- 
way, its action would be greatly simplified. It 
appears, however, that this point has been waived, 
and the new argument is advanced that, whether a 
line is light or not, it must be treated as a heavy 
line if it enters into competition with an existing 
railway. To the layman this seems to mean that 
the moment a line enters into competition with 
another line it ipso facto ceases to be “light.” It 
remains to be seen whether the Board of Trade 
will or will not support this view of the matter. 
In not a few cases the construction of light rail- 
ways has been specially advocated to compete 
with existing companies. In others it is proposed 
that they shall act as feeders to the main lines. If 
Mr. Page's contention is upheld, then there 
will be an end to the construction of com- 
petitive light railways. For them, at _ least, 
the Act will become a dead letter. We cannot 
for a moment believe that Parliament ever con- 
templated such an interpretation of the Light Rail- 
ways Act. It is simply impossible for a railway 
really “light” in the engineer’s sense of the term to 
compete with a “ heavy” line over any considerable 
distance. But itis quite conceivable that an indepen- 
dent company might, following the precedent which 
has already been set by more thanone main line com- 
pany, and calling a line “light,” obtain all the privi- 
leges that the promoters of a truly light railway were 
intended toenjoy. We cannamenowmilesof “light” 
railway with a gauge of 4ft. 84in., laid with 64 lb. 
or heavier rails, and with all bridges and earthworks 
of corresponding dimensions. For all that the Act 
of Parliament has done in the way of definition, 
such a line might be laid, for example, between 
Clapham and Brighton as a light railway. It is 
obvious that the main line companies scent danger 
of this kind, and the decision of the Board of Trade 
in the case under discussion will be awaited with 
interest as likely to have very far-reaching effects. 


ARREARS OF WAR SHIPBUILDING, 


One rises from a perusal of the report of the 
Committee on Arrears of Shipbuilding with the con- 
viction that red-tape and formality are at the bottom 
of the trouble. Tedious correspondence, irritating 
inspection, delays in acceptance of work, troubles 
about payment, indecision about improvements, all 
seem to be attributable to an excess of formal 
methods of doing business and an exaggeration of 
the centralisation of authority. It is impossible not 
to draw invidious comparisons between the manner 
of ordering a tramp steamer or an Atlantic liner, a 
matter which is settled, according to reports that 
are not without a large measure of truth, over a 
glass of wine, and the troublesome and inefficient 
plan adopted by the Admiralty for placing contracts 
for ships of war and attending to their execution. 
What a pleasant contrast to the present method is 
suggested by the “ Dissent of Sir Francis Evans.” 
He recommends that the Admiralty should have 
power not only to contract without competitive 
tender, but without any tender at all. “In such 
event,” he says, “the Admiralty should take 
the contractor with whom they propose to place 
the order into their full confidence in respect 
thereto, should agree with him in every detail of 
construction, should examine with him the estimate 
of probable cost, and should agree as to the pay- 
ment of instalments, and so benefit by the combined 
knowledge and experience of both Admiralty experts 
and shipbuilders,” and he goes on to tell how that 
his experience in the building of ships for the 
mercantile marine proves that many delays now 
constantly occurring would be avoided, and “ better 
ships, better equipment, and quicker delivery would 
result, at certainly not greater, and probably at less, 
cost than if built by tender under present methods.” 
The result would be that ‘ much of the friction and 
irritation which occurs between Admiralty officials 
and their contractors under the present system 
would disappear, and Government work would be 
eagerly sought for, for its value per ship,” and not 
only because ‘iit is a valuable advertisement. 

We turn back from this account of what might 
be to what is. On another page part of the text of 
the report appears. It will be read, we believe, 
with interest. The section which we give to-day 
deals with facts and causes. A second part is 
devoted to the consideration of steps which might 
be taken to minimise the probability of future 
arrears, and with the possibility of simplifying or 
amending Admiralty contracts. It is, on the whole, 
the more valuable. Nothing is to be gained by 
erying over spilt milk; and as we are assured that 
the matter has now been put right, there is but 
little use in considering the faults of two years ago, 





except in so far as we may learn from the study of 
them how to avoid their recurrence. We are met 
at the very outset of this second part with gy 
observation which seems full of grave objec. 
tions to the business man unused to Admiralty 
ways. In assuring us that there is no reason 
to anticipate the recurrence of arrears, the Com. 
mittee remark, “At present the expenditure oy 
new construction is fully keeping pace with the 
estimates.”” In other words, “ We are Spending al] 
the money that we are expected to spend.” It is, of 
course, to be understood that in return full value jg 
got for that money ; but is it not a veiy remarkable 
and left-handed way of conducting business to estj. 
mate progress by the amount expended rather than 
by what is received? In a private business such 9 
plan would not conduce to economy. Among the 
causes that led to delay, one upon which weight has 
been laid is the unnecessary time taken in coming to 
a decision when alterations in the accepted design 
are to be made. Generally speaking, there is little 
to be said against the policy of such alterations. | 
is undoubtedly desirable that our ships should be up 
to date; but that weeks and even months should 
pass in deciding whether a new mounting is or js 
not to be adopted is absolutely indefensible. No 
choice which does not hang on experience should 
need more than a few days to make; and 
that reams of formal correspondence and the 
preparation of elaborate drawings — no small 
item of expense— should be necessary when 
the matter could be settled promptly in a per. 
sonal interview indicates a very faulty method, 
That the ultimate result is satisfactory is an exceed. 
ingly weak excuse. The Committee, however, are 
apparently unable to see any certain method of 
reducing this time, for their recommendation is that 
alterations in the original design should be dis- 
couraged. The improvements should be reserved 
for future ships, so that the completion of those in 
hand may not be delayed. Is this entirely satis. 
factory? Because the Admiralty spends months 
instead of days in deciding on improvements, ships 
have to be built which are out-dated before they are 
in commission. 

The question of inspection is naturally raised. 
Here we find ourselves wholly in accord with the 
Committee. They recommend the maintenance of 
‘‘a high level of professional qualification among the 
overseers, and encouraging them to settle matters 
of detail locally,” and an increase in the number of 
travelling inspectors, so that the ‘“ necessity for 
constant reference to the Admiralty’ may be 
avoided. All thatis excellent. That the realisation 
of such suggestions would result in the saving of 
much time is beyond question. But there is better 
to follow. The Committee are in favour of the 
establishment of a standing body at the Admiralty, 
under the presidency of the Controller, to which 
contractors could refer without unnecessary delay or 
formality. This is the nearest probable approach to 
the ideal system which Sir Francis Evans draws in 
his * Dissent.” It would facilitate progress, reduce 
friction, and increase efficiency ; and if, at the same 
time, we could see the realisation of the principles 
involved in the following passage, never again 
would a Committee on arrears have to sit. “We 
believe that the best way to obtain early and 
regular delivery is to confine Admiralty con- 
tracts, as far as possible, to firms of established 
reputation and sound financial position ; to facilitate 
in every way the performance of the work; to 
dispense with all unnecessary inspection and inter- 
ference, and to rely upon the professional reputa- 
tion as well as the self-interest of the contracting 
firm to do the best work in the shortest possible 
time.” It is almost too much to hope that the 
recommendations of this excellent Committee will 
be adopted; but the report, like the walls of the 
Chateau de Logistille, should show clearly to the 
Admiralty its own soul, and that may lead to unex- 
pected good. It is common knowledge that no 
other nation turns out its ships of war with such 
expedition as does ours. That there is still room 
for improvement this report shows; and if better 
relationships between contractors and the Admiralty 
result from this inquiry, we shall have cause to bless 
the arrears of shipbuilding in 1900. 


_—— soe 


MORE TRADE UNION LITIGATION. 


WE have yet another action by a working man against 
a trade society. The case differs in many respects from 
those we have recently reported, and it is still undecided. 
The plaintiff Read sued the Friendly Society of Operative 
Masons for wrongfully and maliciously inducing Messrs. 
Wigg and Wright, of Ipswich, to whom the plaintiff had 
been bound apprentice as a stonemason, to break the 
contract of apprenticeship. The substance of this con- 
tract was that Read, who was twenty-five years of ag@ 
covenanted to serve Wigg and Wright for three years at 
15s. a week, and they covenanted to teach him the trade. 
Now Messrs, Wigg and Wright were members of the 
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defendant Society, and had agreed to be bound by its 
rules, one of which was as follows :—* Apprentices. 
Phat boys entering the trade shall not work more than 
three months without being legally bound apprentice, 
and in no case to be more than sixteen years of age, 
except masons’ sons and stepsons. Employers to have 
one apprentice to every four masons on an average.” 
The Society objected to the arrangement which had been 
entered into between the plaintiff and Messrs. Wigg and 
Wright, on the ground that it was a breach of the rule, 
and in effect threatened to call out the masons in the 
employ of the firm at two hours’ notice, with the result 
that the firm declined to fulfil the contract with the 
Jaintiff. The County-court judge who tried the action 
held that the defendant Society seemed to have acted 
with bond fides in the interest of the Society of Masons, 
and not from any improper motive. The plaintiff 
appealed, and on April 16th the Court, consisting of the 
ford Chief Justice, Mr. Justice Channell, and Mr. Justice 
Darling, delivered judgment. The Lord Chief Justice 
was of opinion that the County-court judge ought to have 
entered judgment for the plaintiff; but as his brother 
judges were not prepared to go so far, there must be a 
new trial. The Court was agreed that it might be an 
actionable wrong to procure the violation by another of a 
legal contract, and Mr. Justice Darling was of opinion 
that it might well be that a person, or body of persons, 
might have the right to demand the performance of a 
contract with him or them, even if such performance 
involved the breach of a contract entered into with a 
third party; but in the case under consideration it might 
be shown that the contract between the Society and 
Messrs. Wigg and Wright was illegal as a restraint of 
trade, and could not therefore be pleaded as a justifica- 
tion. Mr. Justice Channell agreed with this view. The 
lord Chief Justice took a somewhat different line. 
Assuming the contract between Messrs. Wigg and Wright 
and the Society to be good in law and binding upon the 
former, he was of opinion that there was no evidence to 
show that the Society, or any one of its members, would 
be injured by the fulfilment of the contract with the 
plaintiff, and that the facts negatived the suggestion that 
the action of the Society was taken on behalf of indi- 
viduals to protect their own interests. So the case goes 
back to the County-court for new trial in the light of 
these opinions. No doubt we shall hear something more 
of it in due course. 


COLLIERS’ WAGES. 


Tuk engineering and iron and steel trades may be con- 
gratulated upon the new coal position. The anticipation 
we expressed in our last issue was fulfilled, for within a few 
hours after we went to press the Conciliation Board had 
decided upon a wages reduction. The amount—10 per 
cent.—may appear at first sight to the coal-consuming 
community to be small, bearing in mind the height above 
normal at which wages and prices are standing, and the 
long period of years during which, as last week explained, 
they have been gradually rising. The Board have, how- 
ever, acted wisely in fixing a moderate amount. 
Engineers and other fuel consumers require some relief 
in the matter of their coal and coke bills; but they do not 
want a general sudden weakening of trade, which must 
have occurred if a heavy drop, say, 20 or 25 per cent., 
had been agreed upon. Coal and iron and steel will 
doubtless become gradually easier in accordance with 
miners’ wages; but a sudden. severe break in values 
would have greatly disorganised trade generally, and 
from this disorganisation the engineering trades would 
have suffered. The reduction in coal prices, which is 
already following closely in the wake of the new 
Conciliation Board agreement, will help the engi- 
neering and iron trades to maintain their position 
without interfering too suddenly and too severely with 
coal, which must always be the ultimate foundation 
of all power-using industries. Putting the annual coal 
output of the United Kingdom broadly at two hundred 
million tons, and assuming a 10 per cent. reduction in 
wages to lead to a reduction of, say, a shilling a ton in 
coal, then coal consumers would be relieved to the extent 
of two hundred million shillings a year, which is ten 
million pounds. The wages reduction, however, applies 
only to the federated area, which makes, let us assume, 
about three-quarters of the aggregate British output, and 
three-quarters of ten millions sterling is seven and 
a-half millions sterling. Of the saving expressed by this 
- amount the British engineering trades will get a large 
snare, 








_ THE RatLway CiuB,—The Nine Elms Works of the London and 
South-Western Railway Company were visited on the Ist inst. by 
the London members of the Railway Club, Mr. D. Drummond, 
locomotive superintendent, having very courteously granted per- 
mission, Every facility was offered to the party to make a 
detailed inspection of all departments in connection with the 
works, The visit concluded with an inspection of the running 
sheds in the vicinity and the various classes of locomotives contained 
therein. Mr, Drummond’s patent spark preventer, which has proved 
very successful in practice, and is now fitted to a large number of 
engines, was also examined with much interest. 


THE INSTITUTION OF Crvit. ENGINEERS.—At the annual meeting 
of the Institution of Civil Engineers, held on Tuesday evening, 
Mr, charles Hawksley, president, in the chair, the result of the 
ballot for the election of officers was declared as follows :—Presi- 
dent, Mr. J. C. Hawkshaw, M.A.; vice-presidents, Sir William 
White, K.C.B., Mr. F. W. Webb, Sir Guildford Molesworth, 
K.C,L.E., and Sir Alexander Binnie; other members of Council, 
Mr. James Barton (Dundalk), Mr. Horace Bell, Mr. B. Hall Blyth 
( eer ge. Mr. Cuthbert A. Brereton, Mr. John Brown (Cape- 
town), Mr. R. Elliott Cooper, Colonel R. E. B, Crompton, Mr. 
Cecil West Darley, Mr. George F. Deacon, Mr. W. R. Galbraith, 
Mr. E. P. Hannaford (Montreal), Mr. G. H. Hill, Mr. J. C. Inglis, 
Mr. G. R. Jebb (Birmingham), Dr. Alex. B.:W. Kennedy, Sir 
William Thomas Lewis (Cardiff), Mr. J. A. McDonald (Derby), 
~ x William Matthews, C.M.G., Mr. William Shelford, CMG. 
re Alexander Siemens, Mr. Henry ©. Stanley (Brisbane), Mr. 
John Strain (Glasgow), Mr. John I. Thornycroft, Prof. W. C. 
Unwin, B.Se., Mr. F. R. Upcott, €.S.1., Sir Leader Williams 
(Manchester), 





THE IRON AND STEEL INSTITUTE. 





Tur annual meeting of the Iron and Steel Institute 
was held for the thirty-third time at the Institution of 
Civil Engineers on Wednesday and Thursday, May 7th 
and 8th, the President, Mr. William Whitwell, in the 
chair. The report of the Council upon the proceedings 
of 1901 shows that the Institute in that year made 
satisfactory progress, the total number of names upon 
the roll of the Institute at the end of the year having 
been 1648, 1620 of these being ordinary members, while 
the income of £4637 left a credit balance of £467; 
the accustomed half-yearly volumes of the Journal have 
been issued in somewhat larger dimensions than usual, 
containing, besides the records of the proceedings of the 
two meetings in the year, abstracts of 1647 papers relat- 
ing to iron and steel manufacture and kindred subjects 
that have appeared in the Journals of other societies, 
both at home and abroad. This is no doubt a valuable 
feature in the work of the Institute, and it will be further 
enhanced by the general index to the Journal up to the 
end of 1900, which has been compiled by the secretary, 
and will shortly be issued. Another interesting feature 
in this volume will be found in the series of portraits and 
biographical notices of the past-presidents, which has 
been added by the secretary by way of an introduction. 

Among other useful work outside of the Institute the 
Council have co-operated with the Institution of Civil Engi- 
neers in the standardisation of sections of iron and steel 
by nominating Mr. James Riley and Mr. George Ainsworth 
as members on the Joint Committee for investigating 
that subject, with a grant of £250 towards the expenses. 
The Carnegie Scholarships for Research have for the first 
time been awarded to the number of three of £100 each 
for the year, the recipients being Dr. A. Mathews in the 
United States, Dr. Stansfield in Great Britain, who has 
now been appointed to the MacGill University, Montreal, 
and Mr. J. Goldberg in Austria. These awards have 
been so satisfactory that Mr. Carnegie has since doubled 
his original donation. 

For the autumn meeting of the present year an 
invitation from the Mayor and Corporation of Diissel- 
dorf has been accepted, and September 5th to 9th have 
been fixed for holding it, an announcement that was 
received with much satisfaction, especially by those 
members who remembered their agreeable experiences of 
the meeting in that city twenty-two years ago. 

In commenting in his report on the finances, the 
treasurer—Mr. W. H. Bleckly—stated that the surplus 
assets of the Institute amounted to £10,000, but that 
much more was wanted in order that the Institute 
might establish a home of its own. There had been 
some shrinkage in the receipts from subscriptions and 
investments, but the sale of the Jowrnal had increased. 
The increased expenditure was mainly due to the special 
grant to the Standards Committee. A further gratifying 
feature was that it had been determined that the Institute 
was not liable to the corporation duty, and the amount paid 
for the previous year had been refunded by the Inland 
Revenue Department. After a vote of thanks to the 
Council, proposed by Mr. John Fritz and seconded by 
Mr. Nursey, had been passed by acclamation, the Presi- 
dent presented the Bessemer medal for the year to Mr. 
Otto Eichoff on behalf of Baron L. A. Krupp, of Essen, 
who was absent in the Mediterranean. The recipient is 
the son of the late honorary member, Baron Alfred 
Krupp, who died in 1887, and during the fifteen years of 
his management the working force of the different esta- 
blishments under his charge had doubled, and now 
amounted to 47,000 men. The President desired to 
express not merely their admiration of the services of 
Baron Krupp, but also their feelings of regard as between 
England and Germany. Mr. Eichoff having read a letter 
of thanks from Baron Krupp, the business of the meeting 
began in almost total darkness—which was not mitigated 
by the electric light for an appreciable time—with the 
reading of a paper on “The Manufacture of Coke from 
Compressed Fuel,” by Mr. J. H. Darby, which described 
a method of moulding coal slack into temporarily 
coherent masses suitable for charging coke ovens of the 
narrow retort form by a single operation, instead of filling 
and levelling the charge by hand. The method, which 
originated on the Continent, was first seen by the author 
in the Saarbriicken district, and he was so much impresse: 
with the improvement in the product that he undertook a 
series of experiments on the same lines which have resulted 
in the construction of the machines described in the paper. 
The slack to be coked is moulded in a box with hinged 
sides forming a rectangular block approximately of the 
height and length of the oven, but slightly less in breadth; 
the bottom is a broad plate or peel mounted above a 
racked rod and pinion, which moves it in and out of the 
oven. The front end is a hinged door, which is removed 
when the block is ready for charging. The back end isa 
plate attached to the rod, but susceptible of a short 
apy Bowe ge by a system of parallel levers which acts 
on a thrust plate. The coal is thrown into the mould 
over a sloping apron at the top, and is consolidated in 
layers of 18in. in thickness by a vertical stamper driven 
by an electromotor which traverses the length of the box 
backwards and forwards, from fifteen to twenty-five 
minutes being required for the operation, according to the 
size of the oven. The whole arrangement is mounted 
upon a framing built up of longitudinal joists and 
bricking, which runs on a railway, about 35ft. gauge, along 
the face of the ovens at the rate of about 300ft. per 
minute, in which case the fuel supply is taken from the 
bogies running along the top of the ovens, which are 
diverted to the filling platform of the machines by turn- 
tables placed on the top at properintervals. In a second 
form, however, the stamping machine is fixed in position 
only, the moulding-box being movable, which has the 
advantage of allowing of the use of an automatic con- 
tinuous feeding arrangement. The moulding-box in this 
case is combined with a coke-pushing ram in the same 
structure. A number of samples of coking coal from the 
different British coalfields have been experimented with. 





The degree of compression to which slack may be sub- 
jected varies with its character, state of division, wetness, 
and other conditions, but, generally speaking, it has been 
found that about 50 per cent. more by weight of fuel 
could be introduced into an oven when compression was 
used than was possible when the charging was done in 
the ordinary way through the holes in the roof of the 
oven and levelled by hand. As, however, a side clearance 
has to be allowed in the size of the block, the net gain 
in capacity varies from 25 to 30 ~_ cent., and as the 
compressed fuel coked more slowly than that loosely 
charged, a further time allowance is required, so that the 
net result is a gain as regards effective output of 10 to 
12 per cent. in favour of the compressed charge. 

The coke from the compressed fuel is in all cases 
notably denser than that made in the ordinary way, as 
will be seen from the following figures giving the average 
weight per cubic foot of the products obtained by the 
two methods from different kinds of coals :— 


Ordinary. Com ey 
Durham er 63-37 dea ln adel shea 
North Wales ... ... 56-00 ... 2... we... 60-57 
South Yorkshire ... 53-90 ... 57-90 





West Lancashire ... 58-00 . wee fs 66-40 


In addition the following advantages have been noted. 
The lumpy coke, being harder and stronger, it bore 
handling with less breakage and a diminution in the 
production of small coke and breeze, the operation of charg- 
ing is done much more quickly, the time being reduced 
from ten or twelve minutes to three or four minutes, so 
that the production of objectionable smoke and the loss 
of by-products are largely reduced, with the result that 
in some cases the yield of ammonia has been increased 
by 25 per cent. Less hand labour is required, as the 
laborious work of forcing the wet slack out of the tubs 
into the oven is entirely abolished, while the clearance 
between the cake of coal and the sides of the oven allows 
the free escape of the gases and tends to prevent undue 
wear of the walls. 

Although the advantages of the process are most 
marked with such coals as do not give a useful coke by 
the ordinary method of charging, the author has in every 
case found the improvement resulting from the use of the 
compression method to be sufficient to justify the outlay 
upon the equipment of a compressing plant, even with 
the best coking coals. 

The next paper being on a cognate subject, namely, 
“The Recovery of By-products in Coke Making,” by Mr. 
J. Thery, was then read by the Secretary. This reviewed 
the progress of the distilling oven method of coke making 
in this country, and made special mention of Mr. Coppée, 
the late Mr. H. Simon, and Mr. J. H. Darby, who together 
have succeeded in establishing 2000 ordinary and 1400 
condensing flue ovens in different iron-making districts. 
On the Continent D. C. Otto and Co. have built 14,000 
ovens, 2200 in the United States, and about 200 in the 
Northern and Midland districts. The chief point of 
interest, however, isthe description of the new Hilgenstock 
oven, in which the former method of heating adopted 
in the Otto Hoffman oven, where the gas was burnt by 
air heated in regenerators, the direction of the flame 
being reversed at short intervals as in the ordinary heating 
furnace, has been abandoned in favour of a simpler 
method of continuous heating by a series of large 
Bunsen burners placed in a chamber,below the bottom of 
the oven. This arrangement was fully described in our 
article on coke making some years since, and the princi- 
pal additional information furnished by the author is to 
be found in some determinations of the heat obtained at 
different points in the flues of the Hilgenstock ovens at 
Sir B. Samuelson’s Newport Ironworks at Middles- 
brough. The heat in the combustion flues varied from 
1378 to 1462 deg. Cent. in the bottom horizontal 
flue from 1215 to 1254 deg., in the top horizontal flue 
from 1142 to 1278 deg., and in the waste gas flue before 
passing the boilers 1245 deg. The heat of the air 
for combustion at the top of the gas burners varied from 
355 to 438 deg., and that of the distillation gases in 
the gas main from 283 to 293 deg. The standard 
dimensions of the oven are 33ft. Tin. long, 6ft. 6in. to 
6ft. Sin. high, and 2lin. wide in the middle. The produc- 
tion of coke per day has advanced from 1-2 to 1°5 tons 


| in 1883 to 4°5 tons, the average weekly output being 31 


or 32 tons per oven. The cost.of labour is said to be no 
higher than that in beehive ovens, and the life of an oven 
may be put at ten or twelve years before any heavy 
repairs are necessary. The stability and durability are 
found to be increased by keeping down the height to 
about 6ft. The yield is said to be from 15 to 20 per cent. 
above that of the beehive oven. 

The most important point in the economy of by-product 
ovens is the price obtainable for their principal product, 
sulphate of ammonia. This has fluctuated between 1895 
and 1900 between £7 13s. and £10 6s. per ton, the highest 
price being at the later date. The production is estimated 
to be as follows. The total production in the year 1898 
may be apportioned among the chief iron-producing 
countries as follows :— 


Great Britain about 215,000 tons. 





ee eee +, 100,000 ,, 
WIS os ac eat as + 30,000 ,, 
Belgium Sa ee ay ey » 30,000 ,, 
Other countries ... ... 2... +, 65,000 ,, 

; Oe a 440,000 ,, 


In 1901 the world’s production is estimated as amount- 
ing to— 


Tons. 

Great Britain 220,000 
Germany 130,000 
France... 38,000 
Belgium 35,000 
Austria 
Russia 40,000 
Spain J 
United States ... 60,000 

Total : ... 523,000 
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The selling price to some extent follows that of Chilian 
nitrate of soda, of which about 1,300,000 tons are pro- 
duced annually. At this rate the nitrate fields may be 
expected to be exhausted in about twenty-three years, so 
that no very great reduction in its price is to be expected. 
As regards fertilising value on the basis of nitrogen con- 
tained, the sulphate may be placed at 21:2 in comparison 
to 16°4 for nitrate; or the former at £9 2s. would be as 
cheap as the latter at £7, below which figure the produc- 
tion and preparation of nitrates would cease to be 
profitable. 

The paper concludes with a very interesting series of 
results of experiments with British coking coals, which 
we reproduce in full :— 














Analyses of Coal. 


In a short reply on the discussion, Mr. Darby stated 
that the coal must be sufficiently damp to become 
coherent under the pressure of the stamp, and that 
uniformity in size of the particles of slack was 
advantageous. 








DOUBLE BORING MACHINE. 


Tue advantages which attach to multiple machines are 
now so fully recognised, and the opposition to them has so 
far subsided, that nearly all makers have turned their atten- 
tion more or less to this type. Below we illustrate a double 
boring machine, made by G. Wilkinson and Sons, of Keighley, 









































| Yield of coke. |», = sp | | s a | 
i E ae. | 2 5 | | 
| see Esk 3 | ¥ | 
| “8's. Par ae: | #ig Pe 
goes | € | = | g | = me | 
Coalfield. By — oe a —— 2 | § } Tar. | a 3 | Benzol.| Ash. | 
n 4 * os £10} ma | & = | = | 2 ee) | | = 
crucible product| 22 1 e|s Bate a | = | 
| oven. |S. FS 5 | 2 a | 
| rete & | ¢F | § = 
ace) qc | 3B 3 
| ages ae 4 ‘3 RM | 
| i wis | | | fete | 
Percent.|Percent.| Percent. Percent.'Percent.|Percent./Percent. Percent.|Percent. Percent. Percent.| P.c. 
Derbyshire 65-27 | 71-67 | 277-3] 28-3: 0-434 | 8-62 1-685 | 2-85 | 3-99 0-69 0-63 | 16-05 | 0-75 
is 70-28 | 75-48 | 274-6 0-397 7-36 | 1-540 | 2-45 | 3-54 0-11 0-9 | 12-27 0-40 
Durham ... 68-36 | 75-21 | 324-7 0-319 4-69 | 1-240 | 3-56 | 1-00 0-44 1-42 8-22 | 0-44 
=S 67-25 | 75-06 | 324-6 0-357 4-9 | 1-385 | 4-39 | 1-51 0-51 1-43 4-54 | 0-13 
67-84 | 76-05 | 302-1 0-373 5-2 1-448 | 3-01 | 1-66 0-20 1-44 2-78 | 0-13 
69-13 75-25 | 307-9 0-353 | 5- 1-373 | 4-45 1-12 0-37 1-30 5-45 | 0-15 
aes 71-45 | 77-43 | 306-5 | 0-350 | 4-39 | 1-360) 4-13 | 0-92 | 0.33 | 1-33 | 6-58 | 0-10 
Glamorgan 77-95 | 83-61 279-8 | 0-287 | 2-6 1-114 | 2-17 0-68 0-09 1-04 1-87 | 0-27 
; 74-05 | 80-13 288-5 | 0-326 4- 1-268 2-40 | 0-99 0-17 1-43 1-62 0-40 
81-72 | 85-00 | 264-5 | 0-298 | 3- 1-157 | 2-40 | 0-47 | 0-20 | 0-88 | 12-22 | 0-28 | 
» 74-90 | 80-75 305-4 | 0-286 3-$ 1-113 3-13 0-80 0-08 1-18 2-14 0-30 
i .... 24°95 | 82-76 | 281-0 | 0-294 3-§ 1-144 | 2-39 | 1-17 0-22 0-93 13-07 |} 0-47 | 
Lancashire (W.) 60-95 70-40 | 352-0 0-513 8-0: 1-993 3-16 | 2-87 0-50 1-57 5-86 | 0-21 
» 63-57 | 71-90 | 323-0 | 0-466 | 5-98 | 1-808} 2-70 | 3-36 | 0-39 | 1-35 | 8-60 | 0-40 | 
Mpnmouthshire 81-97 85-84 253-0 | 0-278 | 2-§ 1-078 1-75 0-63 0-12 0-67 5-96 | 0-39 
» = wee} 80-91 | 84-92} — | 0-288 | 3+: 1-043 | 1-76 | 0-76 | 0-21 | 0-85 | 5-50 | 0-63 
75-52 | 80-18 | 305-7 | 0-260 | 5-67 | 1-008} 2-68 | 1-07 | 0-17 | 0-91 | 7-43 | 0-07 
i. 75-57 | 80-83 | 295-9 | 0-247 | 5-97 | 0-960| 2-97 | 0-86 | 0-17 | 0-97 | 7-55 | 0-09 
75-10 | 80-97 300-6 | 0-297 6- 1-153 | 2-75 | 0-99 0-17 0-85 8-50 0-15 
a 70-90 | 77-73 | 270-0 | 0-300 | 5- 1-166 | 2-92 2-21 0-23 1-08 | 20-23 | 0-14 
9 .... 72-00} 78-26 | 280-3 | 0-294 | 5-8 1-144 | 2-25 2-11 0-19 1-17 20-28 | 0-20 
Somersetshire...| 72-80 | 79-92 | 307-3 0-343 | 4-5 1-334 | 2-31 | 1-21 0-16 1-01 5-05 | 0-35 
Stirlingshire .... 63-69 | 71-18 | 323-9 0-443 | Q- 1-720 | 3-62 | 2-25 0-36 1-32 7-45 | 0-82 
Warwickshire... 58-08 | 65-96 | 288-7 | 0-456 | 12- 1-813 | 2-99 | 4-31 0-26 1-13 6-62 2-38 
Yorkshire... 63-72 | 69-71 306-3 | 0-355 | 11- 1-375 | 3-35 | 2-19 0-24 2-32 6-52 | 4-69 
om a3 37 - 95 5-21 | 300-6 | 0-383 | 4-72 1-483 3-73 2-05 0.44 1-57 | 11-47 | 0-59 
” 5: 7 320-6 0-414 6-5 1-572 | 3-71 2-75 0-15 1-60 6-77 0-90 
281-3 0-372 6-6 1-444 3:49 | 1-62 0-51 1-22 19-34 0-31 
274-1 0-344 7-8 1-337 | 3-99 | 1.49 0-43 1-29 10-59 | 0-67 
317-7 0-380 | 5-§ 1-478 | 4-49 | 1-21 | 0-58 | 1-50 | 7-79 | 0-28 | 
ss 309-6 0-373 | 6-7 1-448 | 2-71 1-05 0-62 1-46 12-38 0-27 | 














The discussion on these papers was opened by Mr. 
Snelus, who recalled some recommendations of his own 
towards compression made some years back, and dwelt 
upon the advantage due to the clearance between the 
charge and the oven walls and the increased yield of by- 
products by reducing the waste of gas. Mr. Hollis desired 
to have further information as to the comparative figures | 
of weight, and whether they referred to wet or dry coal, | 
and also as to the type of ovens used. Mr. Ainsworth | 
considéred that they had no proof of the suitability of | 
the coke for blast furnace use, especially as regards its | 
power of resisting solution by carbonic acid in the gas. | 
His own experience was that the heaviest coke was not | 
always best, neither was it certain that the retort coke 

| 





was cheaper. He had obtained a yield of 68 per cent. | 
for Durham coal in beehive ovens. Might not the in- | 
creased weight be due to water? Mr. A. Cooper said that | 
he had had a compressing machine in connection with | 
fifty Semet-Solvay ovens at Middlesbrough, but had not | 
made much use of it. He found the capacity to be in- | 
creased from 17 to 20 per cent., but the coking was 

slower. There was less breeze, and probably the labour | 
cost was less. He considered the balance of the evidence 
was in favour of compression. 

Professor Turner commented upon the ambiguity of | 
the expression of the density of the coke, which varied | 
with the size of the fragments, it being much denser in 
powder than in lump. He also spoke of the demand for | 
sulphate of ammonia, which he considered was likely to | 
increase. 

Mr. T. V. Hughes inquired as to whether, in addition | 
to ammonia, a portion of the nitrogen might be present 
as sulphocyanides in the gases, owing to the high tem- | 
perature of their production. | 

Sir Lowthian Bell thought that the extra yield in the | 
ovens might be counteracted by increased consumption 
in the blast furnaces. 

Mr. Hawden confirmed the results of Mr. Thiery as 
regarded the temperature of the various parts of the ovens 
which were made at Newport. The contact of the coal 
with the side of the oven was unnecessary, and by the 
new system the walls were protected and the coke was 
harder. 

Sir B. Samuelson expressed some doubt as to the 
68 per cent. yield obtained by Mr. Ainsworth, and referred 
to the production of sulphate of ammonia by Dr. Mond’s 
method. As a fertiliser, sulphate of ammonia was not 
always preferable to nitrate of soda. At the Newport 
works the original moulded fiue bricks were obtained 
from Germany, but now they had them made in England. 
The difference in favour of beehive over retort coke was | 
at most 4 ewt. per ton of pig made. As a method of | 
coking poor coal the compression system was admirable. 

Dr. Ludwig Mond referred to the work of the late Sir | 
Henry Gilbert and his demonstration that ammonium 
sulphate and soda nitrate were of equal value as ferti- 
lisers. The former salt was largely used both by beetroot 
and cane sugar growers. He found that the world was 
generally coming to be of his opinion—that beehive and 
retort oven cokes were substantially equal in value for 
iron smelting. He also asked for some details as to the 
cost of the compressing plant 


which has many obviously good features. It is not onlysuitable | 
for machining two entirely independent parts at one time, | 
but as the heads are separately adjustable, and can be brought | 
within 10in. of each other, centre to centre, the machine can | 
be used for a variety of work in which two parallel holes are | 
required—for example, pump bodies, twin cylinders, and | 
o on. The tables are also, of course, adjustable inde- | 
pendently of each other. As the principal feature to which 


| and for electric lighting and power for the minor machines, 


| away the slag, left a surplus of 


is provided stopping and starting them. The feed is obtaineg 
by a differential gear, and two speeds of traverse to any speed 
are provided for. 


Size oftables.. .. .. . .. .. .. each 3ft, Sin. deep by 2ft. wide 
Table can be raised and lowered 22in. to within 5in. from centre of spindle. 
Spindles.. .. .. ., .. +. «+ «+. Sin. diameter by 30in, traverse 
Maximum distance between centres of spindles Soar 30in, 
Minimum re 2 ” 2 Fe Fe ae l0in, 
Maximum distance from spindle end to outer stay bearing.. .. 8ft, din, 
Double thread worm .. .. 4. 2. e+ oe oe oe oe oe — 4din, dig. 
Driving cone, four speeds—164in., 14in., 1] }in., and 9in. dia. by 3gin, wide, 
Boring bars .. .. 0. 01 sce ee ee oe ee oe oe SID i 
Will bore up to 12in. or 15in, dia, 
Weight .. .. “ .. 3} tons, 








SOCIETY OF ENGINEERS. 





At a meeting of the Society of Engineers held at the Royal 
United Service Institution, Whitehall, on Monday evening, M ay 
5th, 1902, Mr. Perey Griffith, president, in the chair, a paper was 
read on ‘‘ Recent Blast Furnace Practice,” by Mr. Brierley p, 
Healey. 

The author dealt seriatim with the plant and machinery of an 
ironworks from the blast furnace to the pig bed and slag-remoyal 
appliances, and drew comparisons between old and new methods of 
working, showing what great advances had been made during the 
past forty years in blast furnace ——. For instance, the 
average output of British furnaces forty years ago was about 200 
tons of pig iron per week, but now it is not difficult to obtain 200 
tons per day, and as much as 305 tons has been smelted in one 
day, and 1735 tons in one week at a modern works. The author 

inted out that the production of pig iron in Great Britain in 

901 was 7,385,198 tons, whilst in the United States during 
the same year it was 15,878,354 tons. In the year 1885 (ireat 
Britain produced 7,415,469 tons, and the United States 4,044,596 
tons, 

The author described the latest improvements in blast furnace 

slant, including the Ford and Moncur and the Stevenson and Evans 
hot blast stoves; the Gjers and Harrison temperature equaliser ; 


| the Thwaite-Gardner blast furnace gas engine and gas treatment 


lant; the Foster tuyere cooling system; the author’s furnace 
hoist and charging hopper ; the Thwaite blast furnace bell-top ; 
the Hawdon pig-casting machine, and the Dewhurst slag ladle, 

He then made some very practical references to the need for 
utilising the by-products, ond particularly to the use of the gases 
from the blast furnaces for driving gas engines for blowing purposes 
He 
mentioned a case where the gases would not burn in the steam 
boilers without the help of solid fuel, but which were used in the 
gas blowing engines at the same works without any difticulty 
whatever, 

The author showed the importance of securing more uniform 
temperature for the hot blast by use of equalisers, and of increasing 


| the output of strongly built existing furnaces by slight alteration of 
| erucible, and an increased volume of blast obtainable from their own 


gases, He stated that the gas from a 1500-ton per week furnace 
working on coke, after allowing seven-twentieths for heating the 
blast, 900 indicated horse-power for gas-driven blowing engines, 
and 100 indicated horse-power for om yd the furnaceand clearing 

5 indicated horse-power for 
electrical energy. That would be more than sufficient to drive the 
whole of the machinery of an adjoining steel rolling mill, of equal 


| capacity to the blast furnace output, and also to provide for lighting 


the works, offices, and workshops. 

From calculations submitted by the author it was assumed by 
him that 6 indicated horse-power per hour was obtainable for every 
ton of iron produced per week in coke-fed furnaces. From the 
total power thus ascertained, provision has to be made for heating 
and compressing the blast, and for working the plant, as shown in 
the 1500-ton example. He stated thatdesigns were being prepared 


for the re-building of one works in Staffordshire, where a very 
— feature will be the absence of steam boilers, the power 
obtainable from the furnace gases being fully utilised. 




















&. DOUBLE BORING MACHINE 


it is desired to call attention is this twin nature of the 
machine, very few words of detailed description are necessary. 
A few dimensions may be found useful. 

The spindles are of steel, with self-acting and hand 
traverse, working through a socket in the bearings; the 
worms have double threads. They run in cups for castor 
oil, and drive phosphor bronze cut wheels. The spindle 
ends are made to suit No. 5 Morse taper. The spindles can 
be worked quite independently of each other, and a clutch 


Russian O1.—During 1901 a marked decline in the prices 
of mineral oil in Russia took place, and the depressed condition of 
the market which was thereby brought about, especially at the 

laces of its origin, was sorely felt by both producers and refiners ; 
it eventually took effect in the shape of a crisis which lasted prac- 
tically throughout the whole of the second half of the year, and 
which has almost ruined a good many of those firms engaged in the 
petroleum industry of the Trans-Caucasus that were not financially 
prepared to meet it. Over-production was the chief cause of the 


| crisis, 
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THE NEW FRENCH BATTLESHIP 
SUFFREN. 


Tue Suffren represents a considerable advance upon pre- 
vious French ships, and is of further special interest in that 
the standard type—the recently laid down Republique class— 
evolved from her. “Peg 
The principal characteristics of the Suffren are as follows :— 
12,728 tons 


1s 


Displacement 


Length .. = 
Beam ‘ . 
Draught poe ee. Ss 274hft. 
Indicated horse-power 16,200 
Designed speed 18 knots 
Coal (normal) $20 tons 
Coal (maximum) 1150 tons 
Boilers ..  -- -- Niclausse 
La Three 


Serews .. 
Four 12in., 40 cals : 





ten 6-4in., 45 cals. ; | 


eight 4in., 45 cals. ; 
twenty 3-pdrs ; 
two 1-pdr. 
ees : | Twosubmerged, two 
Torpedo tubes 6 es ee ee ee ve ee ee | above water , 


Guns 


In addition to the ordinary fuel, liquid fuel is also 
carried. The armour, Krupp, is disposed as follows :— 

A complete belt 12in. thick amidship on the water-line, 
reduced to 8in. at the ends. On top of this belt is a flat 3in. 
deck, at the bottom of it a second flat armour deck, the space 
between being entirely filled with coal. 

The lower deck is protected from the bow by a belt 325ft. 
long, din. thick over the amidships portion, reduced to some 
3in. or so at the bow. Out of this upper belt rises the main 
deck battery, a 6in. redoubt, mounting four 6-4in. guns at its 
angles. This redoubt curves inward in such fashion as to 
completely enclose the bases of both funnels, thus serving 
the same end as the continuous battery of the Mikasa, or 
American ships. Thus far, it will be seen, the Suffren follows 
tolerably closely Anglo-Saxon ideas of construction, as 





opposed to distinctly French ideas. The only essential differ- | 
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It may not be without interest to class these by the 
different characteristics of guns, armour, speed, coal endur- 
ance, &c. 
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* Calculated by gun units. 

The average position does not, perhaps, go for very much, 
since there is by necessity a good deal of comparing chalk 
and cheese about it; still it affords some index. The 
indicated horse-power is, perhaps, the most curious thing of 
any, the Suffren being allowed 4700 more horse-power to 
‘25 knots less speed, and the German ship, which is 1000 
tons the lighter, relatively even more. However, an explana- 
tion lies in the fact that the Suffren is dockyard built, while 
our a class are engined by contractors. The engines 
of the whole class can work up to a good deal over the 
required 13,500, and—to put the matter bluntly—our 
Admiralty have reduced to a fine art the getting of the 
maximum power for the minimum nominal expenditure. 

For the rest the comparison is an excellent illustration of 
the point made by Mr. Hurd in his recent book on ‘‘ Naval 


Efficiency,”’ that ‘‘ we turn our ships into colliers.’”” Neither | 


her speed nor her coal endur- 
ance wouldassist the Canopusin 
a duel with either the Suffren 
or the Wittelsbach, and it is 
difficult to avoid admitting 
that she is—as* foreign critics 
aver—neither one thing nor 
the other, lacking cruiser speed 
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THE BRENNUS 


ence is that the very sound and complete French system of 
armour decks is adhered to, the complete belt being no longer 
a French speciality. 

The rest of the Suffren is, however, fully French. The 
turrets, which are 12in. thick, are essentially French. The 
heavy tower, common to British and American designs, is 
replaced by the usual French armoured tube, which, in view 
of its thickness, is proba- 
bly fully as efficient a pro- 
tection as the huge erec- 
tion we indulge in. The 


Section of the Suffren. 






lanced and elliptical, with 
those vertical sides to 
which the French consis- 
tently adhere, holding that 
—since shot fallatan angle 
: —inclined plates willreally 
: offer less resistance than 
Vertical ones. Along the upper deck are six turrets of 5in. non- 
cemented Krupp armour, disposed as indicated in the plan. 

The big guns have arcs of fire as follows :—Forward turret 
about 210 deg., after turrets 270 deg. The fore and aft 6:4in. 
turret guns all have arcs of 140 deg. or more from the axial 
line, the amidships turret'180 deg., the battery guns from 
right ahead or astern to 20 deg. abaft or before the beam. 
Each of the 4in. pieces fires through an arc of 135 deg. from 
the axial line. The submerged ite bear on the broadside, 
the above-water ones are fixed to 45 deg. abaft the beam. 

_ The broadside and end-on fires are respectively :—Broad- 
side—four 12in., five 6:4in., four 4in., one submerged tube. 
End on—two 12in., six 6*4in., four 4in. 

Those familiar with the French navy will at once recognise 
that the Suffren is a ‘throw back’’ to the Brennus, one of 
the best ships ever designed so far as guns and armour go. 
The only difference between the two is that the Brennus 
carries but one big gun aft, and that the guns which in the 
amidship turrets of the Suffren stand on the redoubt are 
inside it in the Brennus, thus enabling the fore and aft 
turrets to be placed on the citadel with fully protected bases. 
he ships most nearly akin to the Suffren are our Canopus 
class and the German Wittelsbach. A comparison of their 
fighting values may be of interest. 


| 
Displacement, tons - 12,950 12,728 
Aa ae Sus Four 12in, twelve Four l2in., ten Four 


Lewer Deck | 
wee 3° Deck 


/ 
*'sphnter Deck 





Canopus. Suffren. | Wittelsbach. 


Otitis 





11,800 
9-4in., 








6in., ten 12-/6-4in.,eight4in.,\cighteen _Gin., 
pdrs,, six 8-'twenty 3 ., twelve 20-pdrs., 
|pdrs., eight) twol-pdr. (twelve 1-pdrs., 
D Maxims eight Maxims 
orpedoes, submerged Four Two Five 
Amn? above water | nil Two One 
Ls UE DORE. 5. on 6in.—2in. 12in,—8in. 9in,—4in. 
facia deck side... 6in.—0in. | 5in,—8in. 5gin.—Oin. 
Ty ee Sa ea Sal 2hin. Sin, | 3in. 
I rrets and braces .. 12in. 12in, | 10in. 
Indicated horse-power 18,500 16,200 15,000 
anaes 18-25 is 18 
ilers ., Belleville Niclausse /Thornycroft and 
Coal ( | eylindrical 
Conl normal), tons .. + 1000 | 820 } 650 
(maximum), tons 2300 1150 and liquid $50 and liquid 
‘ 


a 
om , = — —— 
4, 


| 
| 


turrets themselves are ba- | 
















and battleship armour. Strategically she is excellent, but 
there is not much point in being able to keep the sea while 
= enemy is coaling, if the enemy can then steam gaily out 
and win. 








CAST IRON MIXERS FOR STEEL WORKS. 


Tue use of an intermediate receiver for the molten metal 
between the blast furnace and the converter in basic 
Bessemer works is now becoming very general, and their 
capacity has been greatly enlarged from about 100 tons in the 
late Captain Jones’ original installation at Pittsburg to twice 
or three times that quantity in the latest examples. The 




















engine, which is connected by permanent links, instead of the 


older form of a tail cam and friction roller. 
Fig. 2 gives the details of the mixers of 200 to 220 


capacity each, which have been supplied to the Rombach 


Steel Works in Lorraine, from which it will be seen that the 
type of the tilting American furnace upon roller bearings has 
been substituted for the fixed pivot. The steel plate vessel is 
a combination of cylindrical and spherical segments not 
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Fig. 1—250-TON CAST IRON MIXER 

requiring any special bracings or stiffenings. This is sup- 
ported on two parallel roller beds by circular rockers, which 
are excentric to the body of the vessel, so that in all positions 
and degrees of filling there is always an excess weight in the 
lifting direction. The turning gear is driven through a train 
of spur wheels and circular-toothed racks by an electromotor 
of 26 horse-power, in addition to which a pair of oscillating 
hydraulic engines are provided, and a large eye is attached to 








D-6-4 inch 
E= 4 inch 





THE SUFFREN 


the back of the vessel, intended to be used with the travers- 
ing crane serving the casting ladle in the event of both of the 
preceding arrangements failing. 

The vessel is completely lined with magnesite from the 
Veitsch Works in Styria, which, although adding con- 
siderably to the cost, has proved to be of great value, as the 
mixer has worked continuously for a year without requiring 
any internal repairs. 

By the use of the mixer the average blowing time in the 
converter has been reduced from 15 to 11 minutes, and the 
waste from 14°72 to 12°18 per cent., or a saving of 1°86 per 
cent. on the metal treated, the coke consumption being 
also reduced from 54°3 kilos. to 43°3 kilos. per ton. With 
pig iron at 55s. 9d. and coke at 14s. 10d. per ton, the saving 
on a four months’ make of 66,424 tons of steel was £3908, or 
about 1s. 10d.’ per ton of ingots. These results were obtained 
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Fig. 2—200-TON CAST IRON MIXER 


Kélnische Maschinenbau-Aktien-Gesellschaft of Bayenthal, 
Cologne, has been specially active in this direction, having, 
between 1898 and 1900, supplied eight sets—pairs—of mixers 
varying in capacity from 160 to 250 tons to steel works in 
Westphalia, Luxemburg, and Lorraine. These, with one 
exception, have been of the ‘blind converter’? type, as 
originally adopted by Mr. Massenez at Horde, but with a 
fixed pivot below instead of the central belt and trunnions. 
Fig. 1 gives the leading features of one of the largest 
examples of this kind. It is 15ft. in diameter and 28ft. 3in. 
long, with a capacity of 250 tons of molten metal, and is 
lined up to the level of the slag line with magnesia bricks. 





at the Hoesch Steel Works near Dortmund, where the saving 
has been sufficient to pay for the installation in a few months. 
The design of these mixers is due to Mr. W. Oswald, of 
Coblentz, and we are indebted to the Zeitschrift for the illus- 
trations. 








Tue new Midland line from New Mills to Cheadle 
Heath was opened for goods traffic on May Ist. The railway is a 
new express route from Manchester to the Midland main line at 
New Mills, and its use will mean a great saving in time in connec- 
tion with Manchester, Derby, and London traffic. The new 


The pivot is so placed that the mixer is in‘equilibrium when | branch from it to Liverpool and Sheffield is also completed, and 


empty. 


The tipping of the mixer is effected by a hydraulic | the line will be opened for passengers in July. 
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REPORT OF COMMITTEE ON ARREARS 


OF SHIPBUILDING. 

A coMMITTEE, consisting of Mr. H. O. Arnold-Forster, 
Chairman ; Sir Thomas Sutherland, G.C.M.G., Chairman, 
P. and O.; Sir Francis Evans, K.C.M.G., Donald Currie, 
and Union-Castle ; Rear-Admiral A. K. Wilson, V.C., 
C.B., whose place was subsequently taken by Sir William 
H. White, K.C.B., F.R.S., &e., was appointed on January 
7th, 1901, to inquire and report on— 


Part I. 


(1) The exact amount of arrears outstanding on Decem- 
ber 31st, 1900, in delivery by contractors of hulls, armour, 
armament, gun mountings, and machinery, giving a list 
of such arrears and of the contractors concerned. 

(2) The cause of the delay in delivery in each case. 

(3) The steps which have been taken to apply a 
remedy. 

(4) The steps which can or should still be taken to 
apply a remedy. 

(5) The probable date on which these arrears may be 
expected to be overcome. 


Part II. 

(1) The steps which can be taken to minimise the 
probability of future arrears. 

(2) Whether any simplification or amendment of the 
present Admiralty forms of contract, method of inspec- 
tion, or system of payments would tend in that direction. 

(3) Whether it is feasible and expedient (a) to impose 
and consistently enforce penalties for non-delivery within 
contract time; (6) to put a premium on rapidity of con- 
struction and delivery by any system of bonuses. 

(4) Whether the Admiralty is free, and if not. whether 
it should be free, to enter into contracts without putting 
the work out to tender. 

(5) Whether the private sources of the United King- 
dom are utilised to the fullest possible extent for the 
purposes of production for naval shipbuilding and arma- 
ment, and if not, generally, how this end can be attained. 


PART I. 
PROCEDURE OF THE COMMITTEE. 


1 It will be well at the outset to explain the method of pro- 
cedure adopted by the Committee. The first four sittings were 
devoted to an inquiry into the proceedings of the Controller's 
Department, and to an examination of all the available documents 
with regard to the progress of shipbuilding, and to a perusal of 
the correspondence with those firms whose work was in arrear. 
Instructions were given for the preparation of tables, showing the 
nature and amount of the delays which had occurred in connection 
with various ships which were ordered to be built. 

2. The forms of contract in use at the Admiralty, and the new 
forms which it was intended* to substitute for those hitherto in 
use were examined. 

3. This preliminary work having been concluded, letters were 
despatched in the name of the Committee to the principal firms 
engaged in shipbuilding, or in the construction of machinery and 
gun mountings for the Admiralty, inviting them to lay their 
views before the Committee, either in writing or through their 
representatives in person. In each case the attention of the firm 
was drawn to any arrears in the delivery of ships, machinery, or 
guns constructed or manufactured by them, and they were 
requested to offer such explanations as they thought fit as to the 
causes of the delay. They were further asked to make any 
suggestions as to the means by which, in their opinion, similar 
delays might be avoided in the future, and generally whether they 
conside existing Admiralty methods might be modified or 
abandoned with the object of accelerating work and securing 
efficiency. 

4, The invitation of the Committee was accepted by practically 
all the firms add From several of the firms interesting and 
valuable statements in writing were received, and in most cases 
these statements were supplemented by oral evidence tendered by 
the principals or representatives of the firms. 

5. In addition to the evidence of the contracting firms, the 
Committee received valuable evidence from the representatives of 
several departments of the Admiralty. The following gentlemen 
gave evidence during the inquiry:—Mr. R. D. Awdry, C.B., 
Accountant-General; Mr. H. E. Deadman, Senior Chief Con- 
structor; Mr. R. J. Butler, Chief Engineer Inspector; Mr. C. W. 
Bryant, R.N., Engineer Inspector for Gun Mountings; Mr. J. 
Cotsell, Constructor, Visiting Inspector of Contract Work ; Mr. F. 
Logan, Examiner of Dockyard Work—Overseer ; Mr. G. H. Ball, 
First-class Assistant Constructor—Inspector for Destroyers and 
Torpedo Boats. 

6. The presence of the Controller, Admiral Wilson, V.C., C.B., 
as a member of the Committee during the earlier part of its pro- 
ceedings, and the presence of the Director of Naval Construction, 
Sir William White, K.C.B., during the remainder, proved of great 
value in placing the Admiralty view before the Committee, and 
supplementing the statements of witnesses in cases where such 
statements were incomplete without some record of the action 
taken by the Department. 

7. During the course of the inquiry the attention of witnesses 
was specially directed to all cases in which work undertaken by the 
firms which they represented was in arrear, and their statements 
with regard to this subject having been received, they were in all 
cases invited to offer any remarks which their experience sug- 
gested as to their relations to the Admiralty. 

8. They were further asked to make suggestions as to any 
changes in the official procedure which, in their opinion, were calcu- 
lated to expedite work and to remove existing difficulties. 

9. Having carefully considered the evidence obtained from the 
various sources referred to, the Committee desire to report as 
follows :— 

THE NATURE AND EXTENT OF THE ARREARS. 

10. In paragraph 1 of the Reference, the Committee are 
instructed to report as to the ‘‘exact amount of arrears out- 
standing on December 31st, 1900, in the delivery “| contractors 
of hulls, armour, armament, gun mountings, and machinery, 
giving a list of such arrears and of the contractors concerned.” 

1]. In paragraph 2 of the Reference, the Committee are instructed 
to give the causes of delay in delivery in each case. As far as such 
information can be given in a tabulated statement, it is supplied in 
the tables already referred to at page 31. It is obvious that in 
some cases there may be a difference of opinion as to the precise 
causes of the delay, or as to the extent to which any particular 
cause may have contributed to it. Again, itis n to observe 
that whereas in many cases there has been delay in the delivery of 
subsidiary portions of a ship or its equipment, such delays have 
not nevessarily retarded the ultimate completion of the ship or its 
delivery upon the contracted date. Thus, for instance, although 
portions of the armour of the Cressy were delivered no less than 
sixteen months after the contracted date, the ship itself was 
delivered one day before the date originally fixed. 

12. There are, however, some causes which have tended to delay, 





sa These have been since adopted. 





of which the nature and operation cannot be fully explained in a 
tabular statement. These causes and their results have therefore 
been dealt with in another paragraph of this Report. 

THE CAUSES OF THE DELAYS IN SHIPBUILDING. 

1.—GENERAL CaUsES OF DELAY, 
The Extensive Character of the Admiralty’s Shipbuilding Programme. 

13. In Appendix II, will be found a statement of the various 
shipbuilding rere of the Admiralty during the period from 
1889 to 1901. It will be observed that the sum spent on the 
work contemplated reached £67,436,118, or an annual average of 
£5,619,676. On Ist April, 1896, forty-nine ships were in various 
stages of construction, and since that date 143 ships have been 
commenced. Out of the total of 192 ships commenced 160 have 
been completed. It must not be forgotten that during the whole 
of the twelve years from 1889 to 1901, the Royal Dockyards were 
called upon to carry outa very large amount of repair work in 
addition to construction, and that every addition to the number or 
size of the ships of the Fleet involved a corresponding amount of 
increase in the repairing work required. 

14. It will thus be seen that the amount of work to be under- 
taken was in itself very large. The magnitude of the demand 
made upon the shipbuilding industries of the country by the 
Admiralty may be best eo aga by comparing it with the 
demands made during a similar length of time in previous periods, 


Statement showing Actual Expenditure on new Construction. 


For 5 years :— £ 
From 1871-72 to 1875-76. . 6,424,666 
» 1876-77 to 1880-81... 0,367,407 
», 1881-82 to 1885-86. . 11,359,135 
», 1886-87 to 1890-91.. 17,771,066 
yy 1891-92 to 1895-16... 22,900,890 
1896-97 to 1900-01... 35,565,136 


” 


15. The manufacturing resources of the United Kingdom are 
very great, but a demand so heavy was calculated to put a strain 
even upon these resources. It is clear, however, that during 
recent years two other disturbing causes of great importance must 
be taken into consideration. In the first place, the increased 
demands which were made by the Admiralty were accompanied by 
largely increased demands from the mercantile marine. Accord- 
ing to Lloyd’s quarterly reports the tonnage under construction in 
September, 1894, was only 653,331 tons ; while in September, 1898, 
it had risen to 1,364,250 tons, and has remained practically at that 
level down to the present time. 

16. This gratifying increase in the prosperity of the shipbuilding 
trade was naturally accompanied by a stringency in the labour 
market, and the difficulty of obtaining an adequate supply of 
skilled workmen was in some cases severely felt. 

17. Directly connected with the prosperity of the trade and 
stringency of the labour market was the serious difficulty with 
the engineers, which extended from July, 1897, to February, 1898. 
It is difficult to over-rate the serious and far-reaching consequences 
of this disturbing cause. Ample evidence has been received by the 
Committee to show that the effect of the engineering dispute was 
not only to retard the work actually in progress in the engineer- 
ing and armour works during the continuance of the dispute, but 
to disorganise and delay all work in connection with shipbuildi 
for years after the conclusion of the controversy. Tools an 
machines which were requisite for the due completion of contracts 
were either not delivered, or were delivered after so much delay, 
that the work on which they were to be utilised was often brought 
to a standstill, and was still more often delayed for long periods. 
It is probably no exaggeration to say that the indirect effects of 
the engineering dispute of 1897-98 have affected the shipbuilding 
programme of the Navy in recent years more than any other 
cause, 

Il,—SrectaL Catses oF DELAY, 

18. The causes of delay which have been referred to above may 
be described as ‘‘general,” and as affecting the soem industry 
throughout the country. There are, however, other causes of delay 
ng have specially affected the construction of ships for the Royal 
Navy. 

1. The Improvement in the Quality y Armour. 

19. It will be noted that in Appendix I., page 31, delays are in 
many cases attributed to the late supply of armour. There is no 
doubt that the progress of work on ships was interrupted, or its 
order of advancement changed, because of the late supply of 
armour; although the dates of actual completion of ships for 
service may not have been determined by the delivery of 
the armour, but by the completion of machinery or gun mountings. 

20. The causes of the late supply of armour may be briefl 
stated : — In 1896 the results pe Me by Messrs. Krupp with 
modifications of the Harvey process showed such superiority in 
resisting power that it became necessary to raise the standard for 
the armour required for H.M. ships. The armour-plate makers 
had only just completed the extensions and alterations of their 
works to fit them for making “‘Harveyed” armour when this 
new demand was made. Having already incurred very large 
capital expenditure on plant and machinery, still further outlay 
was necessary. It is satisfactory to note that the great esta- 
blishments in the country undertook the new and arduous duties 
thrown upon them with alacrity and courage. Their schemes 
included provision for a considerably enlarged output, as well as 
for the superior quality of armour, They were necessarily depen- 
dent to a large extent upon sub-contractors for the machines, 
lifting appliances, and engineering details of ail kinds required 
by these changes. All these items of work were very seriously 
affected by the labour difficulties with the engineers in 1897-8, 
and the same difficulties prevented the full utilisation of the 
available plant, as the engineers engaged on armour manufacture 
ceased work to a great extent. 

21. We are of opinion that the manufacturers took too sanguine 
a view of their own powers of production when naming dates for 
delivery of the new yuality of armour, and the serious interference 
with their plans for development increased the difficulties of the 
situation. 

22. The Admiralty programme depended for its completion upon 
the delivery within a given time of a given amount of armour. If 
the manufacturers had carried out the contracts into which they 
had entered, the Admiralty would have obtained all the plates 
required in ample time to complete the ships for which they were 
intended. But, as the event proved, the manufacturers over- 
estimated their abilities, and had not foreseen the special diffi- 
culties they had to face. 

23. A summary of the correspondence which passed between 
the Admiralty and the manufacturers will be found at page 69. 
From this it appears that the responsibility for the delay in 
delivery of the armour was frankly admitted by the manufac- 
turers, who claimed favourable consideration on the grounds of 
unforeseen difficulties of manufacture, and delays of sub-con- 
tractors for new machines and plant. 

24. When the magnitude of the task, the novelty of the work, 
and the special circumstances of the time are considered, the result 
is not surprising. The delays which occurred were due not to any 
act or omission on the part of the Admiralty, but to the impos- 
sibility of completing the work sooner with the resources at the 
disposal of the manufacturers. 


Boiler tubes. 

25. The general adoption of water-tube boilers in all classes of 
warships resulted in a ont demand for tubes of high quality 
— of passing special tests. This fact would have involved 
delays for a time in delivery of materials, and we were informed 
that the difficulty was increased by the simultaneous demand for 
large quantities of tutes needed for bicycles, for which purpose 
less stringent tests sufficed. 

26, In order to obtain the necessary strength, the tubes were 





required to be solid drawn, for which special appliances we 
required. At first no restriction was ath 52 on the Seca on 
steel for this purpose, provided suitable tubes were produced, BR, 
it is stated by the Admiralty that when one firm which — 
entrusted by several contractors with large orders for these PB 
for many important ships, failed to make satisfactory tubes a 
material which they believed was Swedish steel of good quality 
and thereby led to considerable delay in the com Mfotion of the 
boilers of those ships, Swedish steel was then excluded fora Psa 
from all such work and English steel only was insisted upon, Good 
tubes can be produced either from suitable English made steel op 
good Swedish, but not every quality of either English or Swedis) 
steel is suitable for the purpose. After a time, on tube makery’ 
representations and guarantees of good quality, the restriction » 
to English steel only being used was rescinded. 

27. Special tools were also required for staving, machining. and 
screwing the tubes for Belleville boilers. 7 


Torpedo boat destroyers. 

28. It will be noted in the tables at page 31 that the greatest 
delays in the delivery of ships have been in connection with the 
torpedo boat destroyers. In the case of these vessels the designs 
of both hulls and machinery are submitted by the contractors 
In very few cases have these vessels been delivered by the contract 
time. In many cases the contract time has been exceeded by Jy 
24, or even 36 months. — 

29. The principal causes of delay have been: —Ditticulties jy 
obtaining materials, and especially tubes for boilers, but these have 
not existed latterly. Difficulties in realising contract speeds 
involving many experimental trials with different propellers. 
Difficulties in securing efficient continuous working of the 
machinery and boilers under contract trial conditions. 

30. These vessels were ordered in groups, and fwith maximum 
speeds (1) of 26 to 27 knots, (2) 30 knots, (3) four special vessels 
—including Viper—with contract speeds ranging from 32 to 34 
knots. 

3. It was the aim, both of the Admiralty and of the contractors, 
to make the boats in each successive group ordered an improvement 
upon their predecessors. 

32. Generally speaking, this result has been achieved, but not 
without much experiment, and, consequently, much delay, In 
the case of the oa, a vessel which, according to the con. 
tract, was to have the exceptionally high speed of 33 knots, it js 
stated by the contractors that the screws were changed no less 
than twenty times in the endeavour to obtain the necessary speed, 
As a matter of fact, the speed which the contractors hoped for 
was never in practice attained, and after three years’ trial it has 
been found necessary to accept the boat, subject to a penalty, 
at a modified speed of 31 knots. c 

33. There seems no reason to doubt that these long-continued 
experiments with the torpedo boat destroyers were in the interests 
of the service, and the delays which they caused may therefore 
be regarded as inevitable. 

Failure of Messrs. Maudstay, Sous and Field, and Messrs. Earle, 

34. One special and unfortunate cause was responsible for the 
failure to complete some of the most important ships in the recent 
building programmes of the Admiralty. In 1899 the well-known 
firm of engineers, Maudslay, Sons and Field, went into liquidation, 
and in 1900 the important shipbuilding and engineering firm of 
Messrs. Earle was compelled to follow the same course. The result 
of these two bankruptcies was most unfortunate. No less than 
eight ships depended for their completion upon the work of these 
two firms, viz., Formidable, London, Albion, Irresistible, Venerable, 
Spartiate, Dove, Bullfinch. 

35. There can be no doubt great delay as well as considerable 
expense resulted from the necessity of transferring the respon 
sibility for the completion of the contracts entrusted to these two 
firms to their receivers. The delay was not limited by the inter- 
ruption of the work in the yards of the contractors. ‘The failure 
to complete the engines of the Formidable, London, Albion, Irre- 
sistible, Venerable, aud Spartiate greatly interfered with the pro- 
gress of the shipbuilding work on the ships for which the machinery 
was destined, 


any 


as 


THE ACTION OF THE ADMIRALTY, 


36. In concluding this summary of the causes which, in the 
opinion of the Committee were, in various degrees, —_—— for 
the delays which took place in the execution of the shipbuilding 
programme of the Admiralty, it is necessary to refer to the action 
and policy of the Admiralty itself. It has been suggested that the 
methods of dealing with contractors approved by the Admiralty 
are capable of improvement in many respects, and that the 
practice adopted by the Controller's Department has, in some 
cases, hampered the contractors in the execution of their work, or 
has been ill-adapted to securing the most economical and most 
satisfactory results. 

37. The Committee have devoted much attention to this branch 
of the inquiry, and their conclusions are embodied elsewhere in 
the report. The Committee, however, are of opinion that, while 
undoubtedly the methods adopted by the Admiralty are capable 
of improvement, the serious delays which have taken place were 
not attributable in any large degree to those methods. 

38. The Committee desire to call special attention to the fact 
with regard to the arrears into which they were instructed to 
inquire in Part I. of the Reference, that up to the end of 18%6-; 
there was a close approximation of expenditure to the vote for 
construction in each year, and that the same favourable conditions 
prevailed in the year 1900-1. The arrears in expenditure are, in 
fact, limited to the three yd 1897-8, 1898-9, 1899-1900. These 
three years were effected by the engineering difficulty of 1807-5, 
by the great development of shipbuilding and engineering follow 
ing on the termination of that difficulty, and by the adoption of 
the Krupp armour. 

39. During the whole period to which the table refers, the 
system of administration by the Controller's Department of the 
Admiralty remained unaltered, 

THE PROSPECT FOR THE FUTURE, 
Steps ALREADY TAKEN. 

40. The Committee are instructed to report as to the steps 
which have been taken to apply a remedy to the existing state 
of things, and to avoid further delay in respect of those ships the 
completion of which is nowinarrear. It appears from the evidence 
given that every effort has been made to overcome these arrears 
and to hasten on the work now in progress. To a great extent the 
arrears which have been complained of are now a matter of the past. 
Every effort has been made to accelerate the —— upon the 
various ships which were delayed, and many of such ships have 
now been completed; others are on the point of completion. 
But, as may be gathered from the remarks which have already 
been made as to the circumstances which occasioned the delay; 
the best remedy will undoubtedly be found in the removal of the 
causes which led to them. Several of these causes have already 
been removed, and others are in course of removal. The offect 
of the engineers’ dispute is now no longer seriously felt. The 
firms engaged in the manufacture of armour have made very 
large additions to their available plant, and the processes by 
which the best quality of armour is produced are now thoroughly 
understood, The four firms which, in 1899, were engaged in the 
manufacture of armour—viz., Messrs. Beardmore ; Messrs. John 
Brown and Co.; Messrs. Cammell and Co.; Messrs. Vickers, Sons 
and Maxim—have largely increased their output, and the supply of 
plates is now rapid and satisfactory. An important addition has, 
moreover, been made to the list of armour-producing firms by the 


installation of an armour-produci lant at Openshaw by Sir 
r ci Pithe first plates from this 


W. G. Armstrong, Whitworth and Co. } 
firm have now been tested, and have given very satisfactory 
results. 


StTers 10 BE TAKEN, 
41, With regard to the fourth paragraph of Part 1 of the 
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ttee’s Reference, in which they are asked to report as to ‘‘the 
h should be taken to apply a remedy,” the Committee 
iion that little further remains to be done, in view of the 
he normal rate of construction has now apparently been 
They express this opinion, however, subject to the 
jations made in another part of this report as to possible 
changes in the administration of the Controller's Department at 
the Admiralty. In their opinion, if the recommendations there 
made are given effect to, the rate of construction which has 
hitherto been considered normal may be still further accelerated. 


THE SITUATION WITH REGARD TO EXISTING ARREARS. 

12, In reply to the fifth paragraph of the first part of the Refer- 
ence, in which the Committee are asked ‘‘to state the probable 
date on which the existing arrears may be expected to be over- 
“ne.” they believe that the answer is practically furnished by the 
tables appended to this report, from which it will appear that, 
with some exceptions, the vessels whose construction was unduly 
delayed have now been completed, or will shortly be ready for sea. 
At the same time the Committee feel it necessary to add that it 
has not been found possible to overtake the arrears, or, by extra 
expenditure and effort, to complete ships which were delayed 
from the causes above referred to within the time originally pro- 
posed. Delays have, in fact, taken place, and the addition to the 
Navy of ships which were required, and for which money was 
yoted, has in fact been postponed beyond the date which was 
anticipated, and the interests of the service have undoubtedly 
uffered in consequence, 


(To be continued.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ECONOMY OF FUEL, 

Sin,—As a large coal consumer I have read with interest the 
correspondence which has lately taken place in your columns on 
the above subject ; and although many valuable suggestions have 
been made, it does not seem that they yet fully answer the great 
question, or supply the remedy. What we coal users all suffer from 
is not only the want of knowledge of how coal should be consumed, 
but how each variety should be used to the best advantage. Then, 
after that, we have the greater problem before us of how it can be 
best converted into available power, and these are both problems 
requiring much more mind and scientific experience than the 
ordinary coal user can bring to bear upon it. Not that there is 
any jack of gratuitous advice, as hundreds of inventors or their 
representatives are from day to day pressing the claims of their 
particular inventions, the adoption of a very few of which would 
seem to lead to a reduction of one’s consumption to the proverbial 
“one straw a day.” This fertility of suggestion leaves the coal 
user in a ‘confusion worse confounded,” and after a few futile 
experiments with highly recommended installations, he generally 
comes back to the comfortable alternative of ‘‘ leaving well—such 
as he has —alone.” 

But surely there is a remedy, and while we know that no at 
present known arrangement of combustion will yield in power more 
than 15 per cent. of possible result of the conversion of the heat 
units, we would be atl happy to attain that moderate perfection. 
The remedy I would venture to propose is a ‘‘ Coal Users’ Associa- 
tion,” to embrace, if possible, all coal users of any extent through- 
out the country. A levy of a small fraction of ld. per ton per 
annum of coal used oa produce an increase of many thousands 
a year, which I would utilise as follows: 

(1) ‘To retain the services of all the best scientitic and practical 
experts on the subject in the country. 

(2) Out of these to form a working committee. 

(3) To take, to begin with, a large area of ground in sume 
central situation, for a preference in a coal district, and near a 
large city. ‘These centres might be later extended to various parts 
of the country. 

(4) To erect thereon various standard steam installations with 
power accompaniments, and the power developed could be utilised 
by providing electricity for lighting, heat, or power purposes at a 
rate which would defy competition, owing to the subsidised income 
of the company. At the same time, the income so gained would 
help to pay the general expenses, and the constant use of the 
power produced would give a full opening for the experiments on 
economy on various lines which would be suggested by the 
experts, 

(5) I would suggest that this company should undertake by 
arrangement, and for a consideration, to test any inventor's pro- 
cess, and give a report thereon and comparisons with realised 
standards, Such a report, backed by the highest authority of the 
day, would be of countless worth to the inventor, and at the same 
time would enable the comparatively ignorant, but anxious coel 
user to adopt proposed economies with some confidence. 

(6) Naturally such an installation and company would require a 
manager of the very highest scientific status, and under him would 
bea large and growing staff of intelligent assistants. As these 
became trained they could be sent out at the request of the sub- 
scribers to the company, to test and prescribe for their installations ; 
indeed, the place would become a training school for a very much 
wanted class of scientific practical engineers. 

Tam aware I am suggesting very imperfectly the bones of a 
scheme of great immensity, but one which I believe would produce 
invaluable results by concentrating the scattered opinions of experts 
into one central organisation, and the ultimate result could not fail 
to evolve an experience which would lead to enormous general 
economies to the coal user as well as of value to the country. 

A Coa User. 

Midlothian, May 5th. 





A CANADIAN WATER-TUBE BOILER, 


Stk,—-In contradistinction to the tendency towards high-service, 
and corresponding expensiveness, of water-tube boilers, the enclosed 
three examples of another type may be of interest to your readers as 
theresults of a striving in the other direction towardseconomy in first 
cost—which works out considerably under that of usual type marine 
return tubular boiler—economy in upkeep and freedom from injury 
from rough treatment, low service with poor fuel, and, to borrow a 
recent expression in one of your editorials, generally ‘‘gcod 
enough” to give complete satisfaction in service. I enclose cut of 
ferry boat having one of these boilers, also some letters from 
several different users to bear out statements, and as a showing 
of results from actual experience in one case extending over two 
years, 

In amplification of the enclosed blue prints, which are copies of 
actual working drawings, I may explain that the generators are 
made from ordinary American standard lap-welded steam pipe to 
standard pipe thread ; this latter method of connection to steam 
drum proving from actual experience to be much more satis- 
factory and stauncher than that of expanding and beading 
over ends of tubes, and has never yet been cause of any failure of 
Pipes, and this method is now used wherever possible in all later 
designs, For ends of tubes in place of standard caps at first 
thought necessary, but proved otherwise from experience, the ends 
of all pipes are closed with plate burrs welded in. 

For reducing cost of manufacture, only two sizes of tubes have 
so far been used, and the pitching of same is also standardised as 
far as possible, and for drilling the tube sheets, special hollow saw- 
tooth rose bits in conjunction with long canting jigs are used, by 
Which means good truly-canted holes are secured, while speed of 
drilling has been increased from four to six times, 





For dividing the up and down currents, each pipe is fitted with 
an internal diaphragm consisting of standard hoop iron arranged 
flatways to fire-grate. This, as supplied to the market, comes 
slightly smaller than the bore of the pipe, but this proves an 
advantage rather than otherwise, and is one of points claimed in 
patents. The general practice is to enter the diaphragm after the 
pipes are in place by rolling it up into a coil small enough to enter the 
drum, and when entering it into pipe it is kinked zigzag fashion 
about every 9in., thus giving the hoop iron an undulating form, 
which besides holding it firm inside the bore of the pipe, leaves also 
alternately small spaces between the edges of the band and the 
sides of pipe, for the escapement of all stray steam bubbles to the 
higher side of the pipe, thus making sure of the entraining action 
a!ways working in the one channel on the high side of the pipe. 
The lower ends of the diaphragms are cut away to a long diamond 
point, to give the necessary area for the larger part of the 
circulating water to turn the point. The ends of all pipes being 
kept to one side of the fire-grate, and up against the sides of casing, 
are not subjected to the same proportion of heat as the main body, 
and whether wholly due to this cause or not, that there is not 
sufficient heat at ends to cake and harden any deposit, the fact 
remains that even after extended service of over two years no 
deposit worth considering is found at end of tubes, and any sedi- 
ment removed at usual washing-out time is all collected from 
suspended mud tray in drum, which latter also acts in service 
like the familiar spoon in a teacup, and keeps the water very 
8 





y: 

In practice, also, the occasional use of salt water has not been 
found to have any injurious effect, or cause trouble from priming. 
An extreme case in point occurred with boat illustrated in enclosed 
photograph, which ran for over four months during busy summer 
season seven days per week, with almost entirely salt water, due 
to leaking condenser, until, in fact, the boiler mountings were 
smothered in salt, and yet when overhauled only a few tubes next 
fire were found with a scale the thickness of paper. For ease 
in replacement of tubes all side casing sheets are bolted on in 
sections, and in the larger boilers alternate wide s s are left 
between ends of rows to allow of tubes on removal being dropped 
into fore-and-aft position for better withdrawal without disturbing 
any of the others. These wide spaces also seem in working to 
serve as very efficient combustion chambers, as even the general 
use of local slack coal, which is very dirty, only produces heavy 
smoke at time of firing, and as proof of this it is the custom on 
some boats to blow the tubes only once a week. The large 
grate area and free draught due to large flue areas give in working 
a practical economy in fuel consumption largely due to fact that 
the coal is allowed to burn itself out without being disturbed, and 
fires are only cleaned about every six hours at usual change of 
watch, with the result that a very small percentage is lost in the 
ashpan as compared with boilers requiring to have their fires 
frequently shaken up and cleaned. As regards rating, fivesquare 
feet of heating surface per indicated horse-power is found to give 
ample margin of power under local conditions of slack coal and 
limited attendance when used to steam compound engines of local 
type with independent pumps and condenser ; the above rating, 
however, is raised or lowered to suit each special case as experience 
may guide. Before passing, it may be of interest to add that steam 
can be raised from cold water in approximately twenty minutes in 
case of medium-sized boi'er of 100 indicated horse-power, such 
as shown, of which there are three of same type in actualuse. To 
guard against breakdown when away from home port, each boat 
generally carries some tapered iron plugs for driving into mouth 
of tubes, and as there is only one opening to each tube, the stopping 
of any that are leaking is a simple matter, and once done causes 
no more trouble until general overhauling time. General experi- 
ence with these boilers has shown the standard lap-welded steam 
pipe to be very durable. Faulty pipes or defective workmanship, 
which latter was cause of a good deal of trouble at first, generally 
shows up during first few weeks of service, but when weeded out 
and all leaks stopped, boilers, as a rule, give no more trouble what- 
ever, and can stand such treatment as having doors thrown wide 
open to check the steam when stopped unexpectedly in full 
running condition, without showing the slightest distress. 

In common with the experience of others, the working up of 
boilers to present stage has presented many difficulties and met 
withagood deal of opposition, one being the initial prejudice of people 
in the trade against a boiler not able to be blown down quite dry, 
but the main one has been with the Canadian marine authorities, 
who by their actions have shown themselves extremely conservative 
in their attitude towards water-tube boilers, and I have no doubt 
some of the American builders of this class of boiler could have 
something interesting to say on this point. This attitude of the 
marine authorities has produced some rather peculiar anomalies, 
as, for instance, in the spacing of the tube holes. Under the Land 
Inspection Act, the diagonal pitch is allowed to be reduced as in a 
zigzag riveted joint, and while this has been found by actual work- 
ing and test to be perfectly admissible for land boilers, the Marine 
Board insists on equal metal all round the holes, or least pitch to be 
taken in calculating percentage, and on top of a minimum factor of 
safety of five ; latitude of design is further hampered by the regula- 
tion that metal equal to half the diameter of tube holes must be 
left between each hole, or, in other words, 334 per cent. is the 
smallest percentage allowed, irrespective of the thickness of tube 
sheet employed. A premium is thus set for marine work in the 
use of small tubes. 

The largest boiler shown is free from above restrictions, being for 
use in the United States, where boilers of this design have been 
recently approved by the Marine Board at Washington; it is 
expected soon to have some at work, 

3, Bridge-street, Victoria, B.C., 

April 5th. 

[We have not deemed it necessary to illustrate more than one of 
Mr. Hardie’s boilers. It will be found on page 468. The testimonials 
of which he has sent copies are eminently satisfactory.—Ep. Tue E.] 


Gorpon H. HarpIigE. 





THE EDUCATION OF ENGINEERS, 

Sir,—Judging by the special report of the Board of Education, 
which I find mentioned in the Times Weekly of April 18th, a 
reform of the high schools is now contemplated. It would seem 
that a commission is to be appointed to formulate a programme of 
education which will give the new generation of English engineers 
an equal chance with his foreign rivals. 

As one who has gone through the usual English training, and 
also seen some bit of the continental systems of education, my 
opinion may be of interest. Ido not deny that the continental 
high schoois—technical—turn out very useful men ; but I believe 
that we can obtain even better results with less expenditure of time 
and of money. To combine theory with practice should be the aim 
for turning out the commercial engineer, who has often to combine 
his technical knowledge with that of a manufacturer and commercial 
man. This is not practicable with the continental system, which 
keeps the budding engineer at the schoul desk up to an age when 
it is too late to specialise himself, and his mind has lost its pliability 
to adapt him to circumstances. It is a necessity for a scientist, 
but it means five years lost to the practical engineer. What is 
wanted in the first place is a remodelling of grammar schools, a 
casting aside of worn out subjects, and the introduction of a 
standard school programme, with standard school books, under a 
central board of education. This can be done without tampering 
with the best traditions of the English schools—those traditions of 
sport, and development of manly character, and independence of 
thought and action. I would suggest the formation of special 
engineering schools, similar in character to the commercial schools 
in Russia, where the lad enters at the age of about ten, and the 
whole tenour of education, without being cramped in too narrow a 
scope, is one of preparation for his future career. At nineteen, or 
qven eighteen, he will be ready to enter business as an apprentice, 
be it at a factory, with an architect, civil engineer, or the like, At 





that age he will not yet have unfitted himself for an apprenticeship 
whilst starting with a grammar school education at sixteen, we 
often feel in later life our deficiency. 

As a warning example of a technical high school, | may quote 
the Russian. Both middle and high schools have a very high 
standard of education ; the students are overloaded with subjects 
that must be crammed for the nerve-straining examinations at the 
end of each term. No time is left for recreation, and all available 
time out of school must be spent in preparations. By the time 
they reach the high school they are generally run down in health, 
with few healthy thoughts, and little character. The enormous 
army of officials is recruited from these—most railways, many 
factories and mines are owned or controlled by Government—and 
only with the high school diploma is a better Government situation 
obtainable. The number of students is limited, and the standard 
of efficiency has to be raised to exclude the surplus, cramming 
keeping pace. The drawbacks to this systemare being acknowledged 
and remedied. The term examinations will be replaced by marks 
obtained during study, and attempts are being made to introduce 
physical development. But the ideas on the subject are crude, and 
must be futile unless they curtail the scope of the studies. The 
Russian technical high schools have splendidly equipped workshops, 
including foundries, and are capable of employing hundreds of 
men each. They occasionally take over work for the railway, but 
are generally standing, and I do not believe the students take 
sufficient interest in the shops to benefit by them. 

In Germany a class of engineering schools is gaining popularity 
that professes to educate after apprenticeship. Many lads obtain 
admittance who have had a poor home education, and are looked 
down upon by the students from high schools proper. Others 
only get just as much apprenticeship as will give them acertificate 
of shop work, without which they are not admitted to the final 
examinations. During the three to four years that the study lasts 
for an engineer, the student is estranged from business. have 
had several young men from such colleges under me, who were 
useless as constructing engineers, very poor draughtsmen, and too 
high in their own estimation to stoop to learn. 

In some continental countries the law provides that all appren- 
tices up to the age of nineteen must be given afternoons off, say, twice 
a week, to attend special classes adapted to their various es. It 
would be certainly to the advantage both of the aspiring engineer 
and of our factories, if the former was given similar chances to 
continue his education, even if he became a nuisance in the shop as 
a bad timekeeper. It is not easy to study after a full day’s shop 
work, ANGLO- RUSSIAN, 

Russia, May 3rd. 


LOCOMOTIVE TYPES. 


Sir,—The other day you printed a note by me on the 20,000th 
locomotive built by Baldwins, viz.:—A four-cylinder balanced 
compound for the Plant System Railroad. May I have a capital 
“*S,” as ‘System ” is part of the official name of the railroad ! 

I pointed out that this design was unique, because the six- 
coupled drivers of a ten-wheeler were driven on the front axle. 

I have just got particulars of another United States locomotive 
which seems as unique in an opposite manner, for, though six- 
coupled, it is the rear axle which is driven. It is a tandem com- 
pound, of the Prairie type, for the Chicago Great Western Railroad, 
for fast freight service, and was built at the Brooks Works of the 
—— Locomotive Company. Twenty of them are being 

uilt. 

The cylinders are 16in. and 28in., with a 28in. stroke, with auto- 
matic intercepting valves ; 5ft. 3in. driving wheels, with a base of 
1lft. 4in., the total wheel base being 29ft. Zin. The engine weighs 
86 tons, of which 60 tons—British—are on the driving wheels. 
Pressure 200 lb. The boiler is an extended wagon-top radial- 
stayed one, with wide fire-box, being 70in. at the smallest diameter, 
and 80in. at the throat. It contains 352 tubes of 2in. diameter, 
and 16ft. 8in. long. The fire-box is 96in. by 74in., with 485 square 
feet of grate area. The fire-box provides 179 square feet of heat- 
ing surface, and the tubes 3071, or a total of 3250 square feet. 
The tender carries 12 tons of coal, and 6000 gallons of water. 

Edinburgh, May 5th. Norman D. MACDONALD. 


VIBRATION ON TUBE RAILWAYS, 


S1r,—Regarding the use of the word ‘‘ amplitude,” your cor- 
respondent ‘‘Z.” quote the ‘Encyclopedia Britannica” in 
support of its being soeily cages to the whole, and not the 
half, swing of an oscillating y- May I point out that Rankine 
always used ‘‘semi-amplitude” for the half range of oscillatory 
motion. Professor Fitzgerald, on the other hand, states that 
scientist; have used ‘‘ amplitude ” to denote the half range, and in 
Thomson and Tait’s ‘‘ Natural Philosophy ” it is so defined. So 
long as a clear statement is made as to how it is used, no mis- 
apprehension can arise ; but as engineers generally apply it to the 
whole range, it is, as sugges by ‘*Z.” very desirable that 
unambiguous terms should alone be used, and more especially so 
in papers dealing with engineering affairs. Rankine’s “‘ semi- 
amplitude ” leaves no room for doubt as to what is meant. 

May 6th. X 





Str,—The word ‘‘ amplitude ” was used by the late Clerk Max- 
well to express the whole range of motion of a vibrating body. 
This is by no means the only word which is used ambiguously by 
scientific authorities, V. 

May 6th. 


a 





THE MOTOR CAR OF THE FUTURE. 

Sir,—The last paragraph of Mr, Strickland’s letter on ‘‘The 
Motor Car of the Future,” in your impression of the 2nd instant, 
leads me to conclude that either Mr. Strickland has never taken a 
ride on a motor carriage or else his knowledge of steam engines 
prevents him from placing himself in the position of an inex- 
perienced motorcar driver. Nine out of ten times the latter will 
get muddled if placed in an emergency, while the chance of this 
happening to one who is well up in the details of his engine is much 
diminished. I have ridden with both kinds of drivers, and have 
always found this to be the case. 

Mr. Strickland’s comparison between an animal—which is usually 
credited with a great deal of intelligence—and a mechanical 
appliance, is, to say the least of it, not very logical, 

Cuas. A, BRANTSEN, 

Rhedervord Castle, De Steeg, Holland, May 4th. 





TRAVEL IN AIR. 


Str,—Seeing that the question of soaring flight is again under 
discussion in your columns, | write to say that I now think the 
notation employed by myself in a letter published in your valuable 
a some time ago was at least partially erroneous, and I should 

much obliged to you if you would insert this present letter in 
your next issue by way of correction. 
Horatio 8S. GREENOUGH, 

24, Avenue Carnot, Paris, May 2nd. 








EXPERIMENTS in telephoning without wire on the 
Mouschitsch system, made in the Adriatic, have given excellent 
results, reports a correspondent to the Ruppe/, and with the new 
apparatus, which can be utilised for trains on the run as well as for 
vessels at sea, it is possible to speak in several directions simul- 
taneously, 
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ON THE CORROSION OF CONDENSER TUBES 
AND SEA-WATER CONDUCTORS.* 
By Professor Exnst CoHEN, Amsterdam. 
| nave accepted with much pleasure your kind invitation to 
an account of my researches on the corrosivn of con- 


vive You 
‘Ive se tubes’and copper sea-water conductors on board steamers, 


“ 
denser tu by 


: ble t 
re many years. At the very outset, however, I must point 


t to you that experiments to test practically the efficacy of the 
Me ns I have recommended to remedy this evil are now being 
noo and that the object of the inquiries cannot be considered to 
ane been reached until the results prove that the means recom- 

ended are a final solution of the problem. 
mithe phenomena which occasion so much trouble are familiar to 
all of you. Whilst on the inside the brass condenser tubes. of 
‘team boilers are in contact with sea water, they are on the outside 
in contact with steam and water, which has been formed by con- 
densation. In the walls of these tubes sometimes, even after a 
short time, holes appear, which necessitate renewals. Moreover, 
the metal parts of pumps and copper sea-water conductors are 
rapidly and strongly corroded. ; ; 

‘As the reports on these phenomena, which have been given to 
me by companies interested in the matter, contained a great deal 
of contradictory information, I decided to get acquainted with 
the phenomena by personal observation. Besides the conflicting 
conclusions which had been drawn with respect to the causes of 
the corrosion, in a great many cases even the mere facts did not 




















tally. This is to be ascribed to the fact that the information was 
founded upon accidental observations, Systematic researches have 
apparently not hitherto been made. 
Pie action of sea water on brass and Copper. In researches like 
those which will be described here, it is of great importance to 
choose the circumstances of the experiments as similar as possible 
to those in which the phenomena actually appear, or even to take 
more favourable circumstances. Now, in reality, sea water runs 
through copper—brass—tubes which have the temperature of the 
air or that of the engine-room. 
condenser, sea water runs through brass tubes which assume a 
temperature of 38 deg. Cent. Of course the temperature of the 
water will also become about 38 deg. Cent. For this reason my 
experiments were made at this temperature. In order to keep 
this temperature up for a long time I used a thermostat, a reser- 
voir of about 80 litres, filled with water, which was constantly 
stirred by a small propeller, kept in motion by a hot air motor 
see Fig. 1. A thermo-regulator regulated the gas flame so that 
the fluctuations of temperature remained within three-hundredths 











of a degree, 
suspended, 

Joes sea water act upon pure copper !—In connection with the 
general opinion that the corrosion of copper by sea water should be 
ascribed to impurities, I endeavou to ascertain how far sea 
water acts upon chemically pure copper. The sea water used for 
these experiments was taken from the North Sea ; in a few cases 
I took it from the Mediterranean. As I expected, there was no 
difference in the action of either. Chemical y pure copper, which 
had been specially prepared for this purpose with the greatest 
care, was plunged in sea water, and by a special arrangement—see 
Fig. 2—atmospheric air was allowed to bubble through the water. 
Varying the circumstances in different ways, as has been described 
inmy Dutch paper about the matter—de Jngenieur, March 16th, 
1901—] was able to observe the following facts :—Chemically pure 
Copper is only corroded by sea water if atmospheric air can co- 
rete in the action. If the carbonic acid of the air is removed, 
the action does not take place. 

The action of sea water on commercial copper.—Experiments 
(apuagous to those described in section 5 were made with 
2) electrolytic copper ; (b) sheet copper ; (c) hammered copper ; 

cast copper. e copper is only corroded if sea water, air, 
and carbonic acid act upon it simultaneously, 


In this thermostat flasks and apparatus were 





* Institution of Naval Architects, 


hat people in your country also have had to struggle | 


In the case of the covering of the | 





The action of sea water on brass condenser tubes,—I repeated the 
experiments with brass in sheets and brass condenser tubes after 
having made an analysis of these materials. The composition was 
copper, 66-62 per cent.; zinc, 33-41 per cent. Here, also, I found 
that the corrosion by sea water only takes place if the air and 
carbonic acid act simultaneously upon it. When the action goes 
on both the copper and zinc are dissolved by the surrounding fluid. 
I will spare you the chemical details ; let me mee tell you that a 
short calculation shows that the quantities of carbonic acid which 
are present in sea water, a to the best experiments in this 
direction, are sufficient to cause the phenomena which have been 
mentioned. 

The action of sea water on tin-plated condenser tubes.—In order to 
prevent the corrosion of condenser tubes by sea water some of these 
tubes have been tin-plated. To what extent has this plating a pro- 
| tective action! As there appeared to be no actual researches about 

the action of sea water on tin, | also carried out some experiments 
| in this direction, which give the following result :—Tin is corroded 

if it is in contact with sea water and atmospheric air. I also 

determined by chemical analysis the thickness of the tin layer 

which covers tin-plated tubes of different manufacture, and found 
| it to be only ,th of a millimetre. I also observed the fact that 
the tin layer even of perfectly new tubes is not always quite intact. 
In some places circular spots are found where the brass is bare. 
The origin of these spots is probably connected with the method 
of manufacturing these tubes which are tin-plated by plunging 
them into melted tin and then withdrawing them —— If the 
inside was not quite clean it may easily happen that the tin will 
not adhere uniformly everywhere. 

The action of sea water on different moterials. Special experiments 
showed that oxide of copper and nickel resist even a prolonged 















































| action of sea water and atmospheric air, so that if it were possible 
| to cover condenser tubes with these materials they would resist 
| destruction. Aluminium bronzes, however, which have been 
recommended by several authors, are attacked very strongly in a 
short time. It seems strange that the corrosion is often quite of a 
| local nature, while the metal near it seems to remain quite sound. 
| In order to get an insight into these processes a well-polished 
| brass plate was set up in a large glass tube which contained dilute 
| nitrie acid. This liquid was constantly stirred by a glass propeller 
| worked by a hot-air motor. Though this solution remained quite 

homogeneous, yet the plate was not corroded evenly, but holes were 

formed with wedge-shaped edges. If we take into consideration 
| that homogeneity is a very relative notion, and that we call a plate 
| homogeneous when viewed with the naked eye which in reality is 
| not homogeneous at all, this result is not so surprising. 

Protection of copper and brass tubes by zine or 7ron.—Through the 
results obtained I was led back to the researches of your famous 
countryman, Sir Humphry Davy, who described in the years 1824 
and 1825 a great many experiments about the protection by copper 
























































sheathing of ships against the corrosive action of sea water. His 
researches, of which more recent technical literature has 
apparently taken no notice, led him to the result that the contact 
of copper sheathing with zinc or iron entirely prevented the evil. 
If a piece of copper or brass is exposed to the combined actiou of 
sea water and atmospheric air corrosion occurs. If, however, 
under otherwise similar circumstances the copper—brass—is 
brought into contact with a very small piece of zinc or iron the 
action of the sea water is entirely suppressed. It is not nec 
at all that the copper or brass should | in direct contact with the 
zinc or iron. In order to prove this take two glass cylinders A and 
B—Fig. 3—filled up with sea water and connected by a U-shaped 
tube C equally filled with the liquid. Into A we put a piece of 
copper or brass, and into B a very small piece of iron or zinc. 
Then the copper and zinc are connected by a copper wire. The 
brass remains quite bright, whilst the iron—or zinc—is dissolved. 
In order to note the influence of the electrical resistance of this 
combination upon the protective action of the zinc, I used the 
apparatus shown in Fig. 4. A and B are two flasks which are con- 
nected by the glass tube SS§, filled up with sea water ; d, and d, 
are copper wires hermetically fixed by means of sealing wax into 
glass tubes in the rubber stoppers of the flasks. By attaching and 
starting an air pump air flows in the flask A through the tube /and 
passes through ZZ. A small piece of brass P};—copper—is now 
fixed to wire ¢, and in the same manner a small piece of zinc in the 








flask B to the copper wire d,. When air is going through A the 
corrosion of P; occurs. However, if we bring beforehand m, and 
mg in contact by a metal wire the corrosion is entirely suppressed, 
the brass—copper—remains bright, whilst the zinc in B is corroded. 
If the electrical resistance of the water in the tube S85 is too 
large, the protective action of the zine disappears. 

By varying the length of the tube SSS we can find at what 
resistance the corrosion of the copper re-commences. If the brass 

late P, corresponds with the condenser tubes in the condenser on 
board a ship, and P, with a piece of zinc which is suspended in the 
sea, then SSS corresponds with the tubes connecting the con- 
denser tubes with the sea, viz., the tubes supplying the sea water 
which is used for cooling. If, then, the zinc plate and the con- 
denser tube are connected by a copper wire, we have a system like 
that which has been described in Fig. 4, where corrosion cannot 
occur. If the resistance between the two electrodes of Fig. 4 
becomes too large, the protective action of the zinc disappears. 
This seems to point to the fact that the intensity of the electric 
current in the system is playing a part. By increasing the intensity 
of the electric current by means of an auxiliary battery, the pro- 
tective action of the zinc is re-established. If m, is brought into 
connection with the positive pole of the battery, corrosion takes 
place immediately, as chlorine is evolved from the salt of the sea 
water; if, however, the brass plate is in contact with a piece of 
zinc, this will be corroded, but the brass remains quite bright. 
This fact proves that, if, in the condenser tubes, there should 
happen to be any electrolysis, &¢.—which, of course, would produce 
chlorine—the presence of zinc would in this case also prevent the 
corrosion of the tubes. Direct electric currents, produced by leak- 
ages from dynamos on board, even if they are very small, may give 
rise to corrosion of the tubes in the manner described. The pheno- 
menon will only be produced by this cause if the condenser tube is 
connected to the positive pole of the dynamo. Diegel* concludes 
from his researches in the same matter that zine and iron will act 
as protectors, and this agrees with Davy’s experiments, and those 
described in this paper. As a result of the researches mentioned 
here, we recommend the following :— 

Remedies.—(a) A thick coating of tin on copper or brass tubes. 
(b) Acover of oxide of copper. It is not certain, however, that 
this remedy is capable of practical application. (c) A cover of 
nicke] on the inside of the tubes. It would, however, be preferable 
to use nickel tubes instead of brass or copper. (d@) An electrical 
connection between the copper or brass tubes and the zine or iron 
plates, which are suspended in the sea. (¢) A continuous electrical 
current, accurately directed, going through the condenser tubes or 
through those parts of the ship which have to be protected against 
corrosion. (/) Insulation of the tubes from all parts of the electrical 
installation in which currents flow. 








THE VALVE MOTION THAT PROMISES TO SAVE 
FORTY PER CENT. 

IN the railway jottings from Mr. C. Rous- Marten, published else- 
where in this paper, some particulars are given of the improved 
valve gear under trial on the Great Northern Railway of England, 
which raised quite a furor on the other side owing to reports havi 
been made that its use saved 40 per cent. of the fuel that would 
be required to do the work with ordinary locomotive valve gear. The 
new gear is merely an arrangement of valve motion that gives 
remarkably quick admission of steam and prompt release. The 
engineer who has been accustomed to studying the changes in 
steam distribution effected by improved valve gears would say that 
this one was likely to increase the work-producing capacity of 
cylinders, but experience would incline them to doubt the merits of 
the invention as < means of saving fuel. 

Inventions intended to admit steam to the cylinders of a loco- 
motive as near to boiler pressure as — cut off promptly, hold 
on to the steam as long as possible during the period of expansion 
and then produce a sudden release, have been tried without number 
on our railroads, (reat promises of their efficiency have been 
made concerning many of these inventions, and in many cases they 
have been promoted and advocated by highly influential railroad 
men. Yet the best of them went to the scrap heap after their 
novelty had worn off, and their sustainers became w of carrying 
the burden. There has been no decade in railroad history in the 
United States that failed to produce novelties of valve gear, whose 
purpose was to dispense with the D slide valve and the mechanism 
used for actuating it. The first line of reputed improvements was 
in the form of extra cut-off valves, and some of them were heid in 
high favour for many years, and the only reason why they fell into 
desuetude was that a plain single-slide valve distributed the steam 
just as well, was elemental in design, was seldom out of order, and 
cost little for repairs and maintenance. 

But the plain slide valve had no special friends or advocates, and 
when a novel valve motion was invented, there was no great 
difficulty in making many railroad mechanical men believe that an 
improved valve motion was badly needed, and they went through 
the experience of their predecessors and obtained by very costly 
lessons convincing evidence that the plain slide valve was hard to 
beat, and that novel valves and gears that promised so much saving 
of steam failed utterly when subjected to the tests of every-day 
train service. Inventions of this character and agitations in favour 
of profiting by them appear to have moved in cycles, and there is 
no reason to doubt that another period of experimenting with im- 
proved valves or valve gears may for a time become epidemic among 
us without warning. 

Those who are dissatistied with existing valves and valve gearing 
are generally led to that condition through the study of indicator 
diagrams, and through that part of the history of the steam engine 
which is illustrated by the indicater diagram. This informs them 
about the great waste of steam that was inseparable from the use 
of the plain slide valve with stationary and other engines, and of 
the great revolution that was effected by the inventions of Sickles, 
Corliss, Allen, Meyer, and other improvers of the steam engine. 
Indicator diagrams taken from a plain slide valve engine when com- 
pared with those taken from the improved engines seem to tell a 
tale of reckless extravagance on the part of those who kept unim- 
proved engines in use. When indicator diagrams taken from 
locomotives were compared with those taken from good forms of 
automatic engines, the student was frequently overwhelmed with 
indignation that the men responsible for the economical operation 
of locomotives should be so blind to the interests of the company 
they served. The student determined to change all that. He would 
go forth into the wilderness of error, and shout the gospel of 
improved valve gear. 

The shouting was listened to by divers persons who could put faith 
into works, and they proceeded to devisea valve gear for locomotives 
that would produce an indicator diagram that resembled those taken 
from automatic engines. The most successful designer of such a 
valve gear was Mr. David Clark, master mechanic of the Lehigh 
Valley Railroad. There are illustrations in the eighteenth annual 
report of the Master Mechanics’ Association of a number of indicator 
diagrams taken from a ten-wheel engine equipped with Mr. Clark’s 
valve gear. The gear entailed the use of six excentrics and their 
connections, four rock shafts, two reverse levers, two additional 


‘valves, and a variety of other extras, but the indicator diagrams 


were as fine as anything ever taken from a Corliss engine. The 
diagrams are ideal, and. an examination of them almost re-fires 
dead enthusiasm concerning perfected valve motions, and brings 
back fora moment fleeting ideals that have long departed. 
Another past-master of the art of designing a motions for 
locomotives that would produce a Curliss-like diagram was the late 
William Wilson, of the Chicago and Alton Railroad, whose valve 
ear will be found illustrated in the twenty-third report of the 
aster Mechanics’ Association. We shared his enthusiasm for a 
perfected valve motion, we watched the development step by step 


* “Marine Rundschau,” November, 1898: Jahrgang ¥ ; 1489-1550. 
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of his ingenious labours to produce one, and we had the melancholy 
regret of helping to prove that the perfected valve motion whic 
produced diagrams such as no locomotive had ever made before was 
a little more wasteful in the use of steam than the plain link motion 
actuated slide valves used on another engine of the same type doing 
the same work. A highly perfected valve gear, so far as making 
indicator diagrams was concerned, was developed by the late A. J. 
Stevens, of the Southern Pacific Company, but there is no authentic 
record that it enabled a locomotive to do work with less steam 
than one equipped with the link motion and plain slide valve. The 
tine diagrams produced by the engines having Clark’s valve could 
be figured theoretically as indicating almost ideal steam distribu- 
tion, but in practice the engines used as much coal and water to do 
a given measure of work as a link motion engine that produced an 
indicator diagram that resembled a leg of mutton. These facts 
are strange, but they are unquestionably true, and it is their 
teaching that makes us sceptical about the truth of the reports 
which credit the valve gear on trial on the Midland Railway with 
saving 40 per cent. of the steam as compared with a link motion 
plain slide valve engine doing similar work. American engineers 
have laboured zealously and intelligently to produce a valve motion 
that would overcome the reputed - aren of the link motion, but 
when the test has been performed the engines equipped with 
improved valve motion burn more fuel than those using the 
discredited link motion.— Railay and Locomotive Engineering. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Reversible grinding muchine.—The Hibbard Safe Company, of 
New York, U.S.A., uses in its safe and vault construction a steel 
far too hard to be machined, and on which all work must be done 
by grinding. Special machines have been devised which will not 
only remove the material rapidly, but give great accuracy to ensure 
close fits. For work on flat pieces, the work is fixed and the 
grinders travel over it. For curved surfaces, the work is revolved, 
and the grinder traverses the surface in a line determined by 
whether the surface is to be a cone, cylinder, &c. For removing 
small projections, the amount of work done at each revolution 
would be very small, and in these special machines a projection 
may be treated as an independent part. To accomplish this, 
mechanism is provided for reversing the face plate carrying the 
work, and thus enabling the cutting wheel to work continuously 
on the projection. The reversal is accomplished automatically, 
and the extent of travel before reversal can be set at any desired 
degree. The machine has two face plates, Sft. and 14ft. diameter, 
on opposite ends of a shaft, and the smaller plate has projecting 
dogs to operate the reversing catch. Power is transmitted by 
gearing from the electric motor to an internal gear in the rim of 
the lange face plate. There are four independent grinding wheels, 
each operated by its own motor, and being swivelled to its base, 
while they can be set at any required position on the bed. Each 
wheel is fed automatically across the work. Over each grinding 
wheel is a hood, with exhaust pipe for removing the dust and steel 
particles. The reversing device may be attached to lathes, &c., 
as, for instance, in the cutting out of the cranks of crank shafts, 
where the tool is cutting for only a small portion of its total 
revolution, 

Railway electric lighting.—The Ulinois Central Railroad has a 
special three-phase electric lighting plant for its passenger and 
gvods termini, its goods yards, and 22 suburban stations in a distance 
of 11 miles. The capacity of the power plant is equivalent to 
20,000 incandescent lamps of 16 candle-power. There are three 
revolving field three-phase 6600-volt generators, two of 300 kilo- 
watts and one of 100 kilowatts capacity. Each generator is 
directly connected to a tandem compound, four-valve condensing 
engine ; the smaller one is rated at 180 horse-power at 257 revolu- 
tions, and has cylinders 12in. by 1din. and 2lin. by 15in.; the two 
larger engines develop 480 horse-power at 200 revolutions and have 
cylinders 19in. by 18in. and 34in. by 18in. Part of the boiler plant 
is equipped with the Schwartzkopff coal dust firing system. The 
generators are connected in parallel and feed into two three-wire 
lines, one of which extends north, and is laid underground in a 
cement pipeconduit. At the passenger terminus three 60 kilowatt 
transformers feed a secondary system at 110 volts for lighting the 
station. This station has incandescent lamps in the building 
and 60 Westinghouse enclosed incandescent arc lamps in the train 
shed. Power is also furnished to the telegraph department by a 
rotary transformer and storage battery. The transformers at four 
of the largest stations are in triple sets, one for each phase, to 
allow of equalisation of the load. Other stations have a single 
transformer, The transformers are placed in vaults, and have the 
secondaries grounded, thus reducing the liability of danger to 
persons and apparatus in case of a short circuit with the primary. 
The line extending south from the power-house is supported on 
poles, instead of being laid underground. 

Tron and steel works inthe United States,—The latest directory of the 
\merican iron and steel works shows that while there are now 
barely 400 furnaces in blast, many of these are the largest ever 
Imilt, the annual capacity being in all about 24 million gross tons. 
The pig production in 1901 was 15,878,350 gross tons, while the 
capacity of the charcoal furnaces is 14,179 tons, and that of the 
mineral oil fuel furnaces is 69,252 tons. There are 527 completed 
rolling mills and steel works, 28 in course of erection and one being 
rebuilt ; another plant is to be rebuilt, and six new steel plants 
are projected, There are 35 standard Bessemer steel works with 
81 converters ; one Clapp-Griffiths plant with one converter ; two 
Roberts-Bessemer plants with three converters, and nine Tropenas 
and special Bessemer steel plants with 15 converters. This makes 
47 works with 100 converters, as against 45 works and 100 con- 
verters in 1898. There has been a notable increase in the number 
of small Bessemer plants since 1898. The annual capacity of the 
Bessemer converters is 12,998,700 tons, as compared with 10,633,000 
tons in 1898, There are 112 completed open-hearth steel plants 
with 403 furnaces ; 12 plants with 40 furnaces are being built ; one 
is being rebuilt; 13 plants are projected, and six furnaces are 
being added to existing plants. The annual capacity of the 449 
furnaces completed and building, in ingots and direct castings, is 
8,289,750 tons, as compared with 3,522,250 tons for the furnaces in 
1898, There are 167 open-hearth furnaces making acid steel, and 
236 making basic steel. The annual capacity in ingots and direct 
castings 1s 1,874,650 tons for the acid furnaces, and 6,415,100 tons 
for the basic furnaces. There are 67 works now equipped for the 
manufacture of all kinds of rolled structural material. 

Baldwin. Locomotive Works.—In February last the Baldwin Loco- 
motive Works, U.S.A., celebrated their seventieth anniversary, 
and the construction of their 20,000th locomotive. In 1832, 
Matthias Baldwin, a jeweller and maker of machinists’ tools, made 
a miniature locomotive for the Philadelphia Museum, and this 
attracted so much attention that he received an order for an 
engine for the Philadelphia and Morristown Railway, then 
operating a six-mile line by horses. The frames were of wood, 
the wheels of wood with iron tires, and the cylinders were bored 
by a chisel fixed in a wooden bar and turned by hand. The 
valve motion had a single excentric for each cylinder, and each 
excentric strap had two arms, This engine attained speeds of 
thirty miles an hour, It was named the Old Ironsides, and its 
construction occupied about one year. Mr. Baldwin invented a 
number of special features and appliances for his engines. He 
had partners at different times, but was the head of the concern 
until his death in 1866, after which the business was reorganised 
under the name of the Baldwin Locomotive Works, the member- 
ship of which firm has changed from time to time. It took one 
year to build the first engine, and thirty years to build the first 
thousand engines, but now over one thousand engines have been 

built in a single year. The present works comprise thirty-three 





buildings, covering sixteen acres of ground, and have a capacity 
of 1500 locomotives per year, or nearly five a day. They employ 
over 11,000 men. Every kind of locomotive is built, narrow-gauge 
and mining engines up to the latest development in fast express 
engines, and 115-ton goods engines ; also compressed air engines, 
steam tramway engines and electric locomotives. Engine 
No. 20,000 is a four-cylinder compound crank-axle engine with 
corrugated tlue fire-box. 

A V-shaped bridge. There has just been completed at Zanesville, 
U.S.A., a peculiar bridge in the form of a Y, spanning two rivers 
where one runs into the other. One arm is 400ft. long, with three 
spans of 122ft.; another is 280ft. long, with three spans of 81ft.; and 
the third is 250ft. long, with one span of 1204ft., and one of 99ft. 
The arches are elliptical, very flat, the rise being from 6ft. in the 
Slft. spans to 11ft. and lift. for the 122ft. spans. The major axis 
is below the springing line. The bridge is of concrete, each arch 
being reinforced on the Thacher system by fifteen pairs of flat 
steel bars, 3ft. apart, the bars of each pair being about 3in. from 
the intrados and extrados of thearch. The bars are not connected 
laterally or vertically, but have rivets driven in Sin. apart to form 
a bond with the concrete. The arches were built in transverse 
sections, the face of each section having a groove formed along it 
so as to make a bond with the next section. The spandril walls 
are ldin. thick at the top, and are held to the arches by long steel 
bars or bolts embedded in the concrete. Similar bars project 
above the spandrils to anchor the ——. The spandrils are 
capped with a conical course of concrete blocks 5ft. long, cored to 
receive the steel bolts, and upon these are built the parapet walls, 
3ft. Gin. high and in 10ft. lengths, with steel dowel pins at the 
joints. The concrete is composed of Portland cement, sand, 
gravel, and a little broken stone. It was all mixed by machinery 
consisting of drums revolving ona horizontal axis, and being tilted 
to discharge the concrete through an opening in the side. The 
bridge is 43ft. wide, with a 30ft. roadway, and two 6ft. walks, 
The spaces over the arches and between the spandrils is filled with 
sand, compacted by flooding. This is covered by concrete with a 
brick pavement, and the footwalks are of concrete. A tramway 
line runs along each arm. 

Hidraulic and electric power plant.—One of the latest of the 
many American water - power development plants is that on 
the northern part of the Hudson River, above navigation, 
where about 20,000 horse-power will be developed for electric 
transmission to several towns for general lighting and power 
service, The main dam is 1475ft. long, the weir or spillway being 
10ft. lower than the other part, and 910ft. long, while at the end 
of the weir is a section 2ft. lower for the passage of logs. At 
right angles to the main dam is a return dam 400ft. long, forming 
the side of the power canal. The main dam is 150ft. high, 107ft. 
wide on the base, and 17ft. on top, the dam stream face being con- 
cave to the grand level, which is 60ft. above the base. The base 
is of boulder concrete, having blocks of stone embedded in the 
mass. The faces are of roughly dressed granite, and the body is 
of rubble masonry in cement. The ‘‘rollway” for logs has the 
crest curved to a radius of 16ft. from the upstream edge. Steel 
penstocks, 12ft. diameter, run from the power canal to the power- 
house, which is parallel to the river bank, below the dam. Each 
penstock serves a pair of horizontal turbines of 4000 horse-power, 
mounted on the same shaft, which extends through the wall into 
the generator-room, and is directly connected to a generator. 
There will eventually be six pairs of turbines, two of 4 horse- 
power, and four of 5000 horse-power, rated at 300 revolutions 
under a 75ft. head. There will = two generators of 2000 kilo- 
watts, and four of 2500 kilowatts, delivering three-phase alter- 
nating current of 30.000 volts. Two 200-kilowatt exciters are 
driven by auxiliary turbines, and deliver current at 150 volts. 
The wheel room is 36ft. by 206ft., and the generator room 37ft. by 
285ft., separated by a partition wall. 

Resercvir enbantment.—The new Forbes Hill reservoir for the 
water supply system of Boston, U.S.A., has a capacity of five 
million gallons. It is 280ft. by 100ft. on the bottom, with inner 
slopes of 1 on 1}, and an outer slope of 1 on 2, the top of the 
bank being 17ft. wide. The inner slope is lined with two layers of 
concrete, separated by a layer of plaster ; the outer slope is laid 
down to grass. The site was first stripped of loam to a depth of 
about 2}ft., and the material uncovered was compact and hard, 
with very little absorption. The excavation of this material for 
the banks was made with wheel and drag scrapers. The gang was 
made up as follows:—Four horses on a plough, with one man 
driving and one or two at the handles ; four to six scrapers hauled 
by two-horse teams, with an extra team to help in loading ; one 
man managed the scraper handles in loading, and two or three 
men completed the load withshovels. The haul was 250ft. to 300ft. 
for wheel scrapers, and about 60ft. to 70ft. for drag scrapers. The 
wheel scrapers had a capacity of #? cubic yard, but in this stiff 
material would only load 3 yard automatically. They averaged 
35 cubic yards per day, making eight to ten trips per hour, A 
comparison of scrapers and carts showed that the former did the 
work at one-third less cost than the latter. Three 2-tun rollers 
were used, each with two horses. They were composed of a series 
of cast iron wheels, alternate wheels being of larger diameter. 
The material for the banks was deposited in din. layers. Before 
depositing, the surface was thoroughly soaked with water, the 
material then dumped and levelled off with thescraper. Labourers 
then spread and levelled it evenly, picking out stones larger than 
3in., and being careful not to let small stones lie in groups. When 
a sufficient area was covered it was rolled three or four times with- 
out wetting ; then wetted and rolled until it had a bright appear- 
ance, and the wheels of the rollers left littleimpression. Sufficient 
water was applied to make the material plastic, but not enough to 
make it peel or roll in front of the roller, 


New American bridges.—A cantilever bridge with a channel span 
of 800ft. is being built to carry the Wabash Railroad over the 
Monongahela River into the city of Pittsb The shore arms are 
346ft. long, lever arms 220ft., and suspended span 360ft. The 
trusses are 32ft. apart, 60ft. deep at the centre, and 126ft. at the 
towers. The lower boom is horizontal throughout, with a gradient 
of 1in 100, This bridge is of very heavy design. A similar, but 
somewhat smaller bridge, will carry the railway over the Ohio 
River. A new bridge is to be built over the Mississippi River 
between the towns of Gray’s Point and Thebes, to connect two 
railway systems and to replace the present train ferry between 
these points. The main channel will be crossed by a cantilever 
span of 671ft., with shore arms of 520ft. Beyond these will be 
through truss spans of 320ft. and 520ft., and the approaches will 
be concrete viaducts with arch spans of 50ft. and 100ft. The 
trusses will be 28ft. apart, the bridge carrying two lines of rails, 
The new railway, tramway and highway bridge over the Ottawa 
River, Canada, has a cantilever span ot 555ft., with shore arms of 
247ft. The main span crosses sawdust deposits 40ft. to 60ft. deep, 
caused by the great sawmills, and it would have been very difficult 
to sink foundations through this material. The Milwaukee and St. 
Paul Railway has built at Chicago a curious counterbalanced 
swing bridge of 120ft. span. The heel runs on a turntable, and a 
concrete counterweight of 140 tons is carried on an arm 87ft. long. 
This arm is 25ft. above the ground, so as to leave the space un- 
obstructed. A ‘‘ transporter” bridge with suspended car is being 
built at Duluth ; it is 394ft. span, and the clear headway to the 
trusses carrying the ropes is 130ft. 








THE construction of the Gellivara line to the Norwegian 
frontier has been continued during the whole year. It is believed 
that the whole line will be open next autumn. The section Gelli- 
vara-Kiiruna is already working. This railway is chiefly intended 
for the iron ore traffic from the immense deposits of the Luossa- 
vaara-Kiirunavaara mines, but it will doubtless become of some 
importance to general trade, 
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THE IRON, COAL, AND GENERAL TRApDuEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anyp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE seems to be more disposition on the part of iron and steg| 
consumers to give out orders this week. This is due largely to 
somewhat easier tone which is manifesting itself in the pig fot 
market, and also in some sections of the manufactured iron trade 
Fuel is less dear now miners’ wages are to be reduced, and with 
easier times ahead of them as regards productive expenses, iron 
"eerenay os are willing in many cases to give customers rather 
petter terms than were recently insisted upon. Pig iron may |p 
quoted about 6d. easier in the week, quotations being :—Stafford. 
shire cinder sorts, 48s, 3d.; part-mine, 52s. 6d. to dds, 6d,; all. 
mine, 57s. to 59s. 6d. for ordinary, and 77s. to 79s. 6d. for best, 
Cold blast is 94s, 6d. to 99s. 6d.; Northamptons, 51s. to 5y..: 
Derbyshires, 51s. 6d. to 52s. 6d.; Lincolns, 53s.; and North 
Staffordshire, 52s, to 53s, Coal and coke are already easier 
though doubtless the chief effect will be experienced when the 
first half of the wages- reduction comes into effect in June 
Statfordshire forge coal is now about 7s. to $s., and furnace x, 
to 10s. 

Peace possibilities continue to influence the galvanised iron 
trade the same as they have done for several weeks past. (op. 
siderable quantities are being shipped to South Africa to repair the 
ravages of war, and 14 gauge is quoted £11 lds. to £12. Plain 
sheets are quoted £7 17s. 6d. to £8 2s. 6d. for singles ; £8 to £8 5s, 
for doubles ; and £8 12s. 6d. t> £8 17s. 6d. for trebles. There jg 
a good demand from the galvanisers, and the call for working-up 
»urposes is also considerable. _ For finished iron some good orders 
ig ath received, and marked bars are well cer tare at £8 10s, 
with £9 2s, 6d. as Earl Dudley's figure for his L.W.R.O. quality, 
Common unmarked bars are ‘‘ holding their own” in a satisfactory 
manner. Towards the end of last quarter some of the poorest 
grades were quoted £6 5s., but £6 7s. 6d. to £6 10s. is now the 
usual quotation. Hoop iron is £7 5s. to £7 10s., and gas strip is 

26 15s. 

Although Germany and America are proving much less 
troublesome to Midland steelmakers just now than is ordinarily 
the case, yet they have to encounter a good deal of competition 
from the North of England and Wales. Local quotations to-day 
are:— Bessemer billets, £5 to £5 2s. 6d.: Siemens, £5 5s. ty 
£5 7s. 6d. ; mild steel bars, £6 10s. to £7; plates, £6 15s, tu 
£7 5s. ; girders, £6 to £6 5s. ; and angles, £5 15s, to £6 5s, 

Important electric light supply improvements are contemplated 
by the Birmingham Corporation ; and a Local Government Board 
inquiry has just been held into their application to borrow a little 
over a quarter of a million sterling—4£251,974—for this purpose, 
The purchase money of land will absorb £25,174; erection of 
buildings, architects, commission, &c., £73,946; and machinery 
and apparatus, £152,854. Some time ago the Corporation spent 
half a million mainly in the purchase of an undertaking from the 
British Electric Supply Company and in developing works then 
existing. The present intention is to extend this undertaking, 
The area under the old company was but limited ; but now the 
lighting is in the hands of the Corporation, their lighting juris 
diction extends over the whole city, and they seem wisely 
determined that the city shall be lighted as completely as 
possible. The £128,890 which it is proposed to expend upon 
the new generating station in Summer-lane will from this point of 
view be money well laid out. It is anticipated that the three 
existing generating stations will be working at their fullcapacity in 
1903, and as there is not sufficient land at these stations for exten- 
sions, the Council are obviously obliged to obtain a site for further 
stations if they are to be in a position to cope with the increased 
demands which are expected. The demand for electric energy for 
traction purposes is also a growing quantity. The Tramways Com- 
mittee expect that electric energy will be required to work about 
13 miles of tramway route by January Ist, 1904, and a further 39 
miles by January Ist, 1907. Part of the current for tramway pur- 
poses—as well as for lighting—may be derived from the extensions 
and new works above Siok Birmingham has also this week 
decided upon the overhead wire system for the equipment of the 
Aston route tramways which were previously worked by steam, 
In its liberal outlay upon public works from time to time, 
Birmingham is proving itself one of the foremost cities of the 
kingdom. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents. ) 


Manchester,—-A lull as regards new business is again cuiing over 
the iron and steel trades of this district, and the market would 
seem to be getting back inte the more or less general condition of 
depression that prevailed early on in the year. For this receding 
from the apparent revival of a few weeks back a combination of 
circumstances is probably accountable. In the first instance 
prices have not been maintaining the hardening tendency which 
recently was so strong a feature of the market. The industrial 

wsition, as it affects the large users of iron and steel, has alsv 
in many directions become lexs satisfactory, and now the down- 
ward move in the price of fuel, with the prospective reduction 
in miners’ wages, further encourages consumers in anticipation of 
some corresponding easing in prices of iron and steel tu hold back 
from buying. The result is that buying, except for the most press- 
ing requirements, ix being held as much as possible in abeyance, 
and although makers’ and manufacturers’ quoted rates remain un- 
changed, here and there special sales are being put through at low 
cut prices. The general result is a weakening of the market, and 
a check to buying beyond the merest hand-to-mouth orders. 
Another feature which may be noticed is that American inquiries 
for pig iron in this country have seemingly ceased, at least for the 
present, and the situation in the United States is regarded as not 
at all so booming as reported of late. 

Rather more inquiry is reported in some branches of the 
engineering trades, but this in large measure would seem to be due 
to the giving out of Government orders, and ee represents 
a real improvement in the actual position of trade. Where there 
is increased inquiry it is chiefly amongst some of the special 
machine tool makers and locomotive builders. In other respects 
the position generally remains much as reported for some time 
past. 

The Manchester Change meeting on Tuesday was not more than 
moderately attended, and but a slow inquiry for either raw or 
manufactured material was the general report. In pig iron the 
business put through during the past week has been extremely 
small, and merchants in some instances have again been low sellers 
to secure orders. Local and district makers, however, who are 
well sold, and have little or nothing to offer, are holding firmly te 
late rates, but some of the Middlesbrough and Scotch makers are 
rather easier to deal with, and in the open market prices show 
less firmness. Lancashire makers still quote 58s, 6d., less 24, 
for No, 3 foundry; Lincolnshire, 53s. net; and Derbyshire, 
56s. 6d. to 58s, net. Forge qualities, delivered Warrington, 
remain firm at 53s. 6d., less 24, Lancashire, and 52s, 2d. Lincoln- 
shire. Occasional special sales of Middlesbrough iron are reported 
for prompt delivery at about 56s. 4d., but the average quotations 
are more nearly 56s. 7d. to 56s. 10d. net, with some special brands 
still quoted 57s. 4d. net, by rail Manchester. Scotch iron, although 
easier to buy in some quarters, can scarcely be quoted lower to any 
appreciable extent, 57s. 6d. to 58s, remaining about the basis for 
Eglinton, and 61s, Glengarnock, net Manchester docks. ; 

Finished iron makers are booking a moderate weight of business, 
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s, however, an absence of any pressure of demand, and 
although increasing firmness is shown in holding to £6 10x, as the 
minimum for Lancashire, and £6 10s. to £6 15s. North Stafford- 
thir? bars, delivered Manchester district, any real advance on 
these figures is scarcely practicable where new business is to be 
wt. Sheets are steady at £8 5s, Hoops, makers of which are 
fairly off for orders, remain at the Association basis of £7 2s, 6d. 
random to £7 7s. 6d, special cut lengths, delivered here, and 
Js, 6d. less for shipment. 

In the steel trade perhaps no great weight of new work is just 
now giving out, but makers and manufacturers are mostly well 
supplied with orders at present, and are firm in their quoted rates. 
Hematites are easier in the open market, and could be bought at 
from 68s. 6d. net, with makers ~~ 69s, to 70s. for special 
prands, delivered Manchester, The improvement recently re- 
ported in billets is well maintained, local makers holding to 
£4 18s. 9d. Warrington and £5 Manchester. Steel bars average 
about £6 12s, 6d., anything less being only quoted for some inferior 
rts, Whilst makers who are endeavouring to put their price above 
this are finding orders difficult to obtain. Common steel plates 
romain £6 2s. 6d. to £6 5s.; and boiler plates £7 10x., less 24, 
delivered Manchester district. 

The Technical Instruction Committee of the Manchester Cor- 
poration, in conjunction with the Council of the Manchester 
Association of Engineers, have appointed a special joint sub-com- 
mittee for the purpose of conducting experiments at the Municipal 
School of Technology, in cc tion with the testing of tool steels. 
A number of firms are to be invited to send samples of tool steel for 
testing, and it will be the object of the Committee to endeavour to 
ascertain the highest effective cutting speed which can be attained 
with the new tool steels. Dr. Nicholson, head of the engineering 
department of the school, will act as reporter, and the report will 
be issued in the first instance to the public through the agency of 
the Manchester Association of Engineers. 

Cunliffe and Croom, Limited, of Manchester, have a new design 
in planing machines of the two-belt type, which returns the table 
on the quick backward stroke with the same gear power that drives 
it forward on the cutting stroke. A high belt speed is used, ad- 
mitting of comparatively narrow belts, with a conseyuent easy 
movement across the pulleys, and a patented arrangement is 
applied, which allows the belts to drive the machine at any 
angle. he firm are also making a useful form of disc grinder, 
consisting essentially of two steel discs with emery paper securely 
attached, mounted on a spindle, revolved at a high speed. Tables 
at either side of the machine <9 the work to be ground, one 
table being fixed square to the dises, and the other having an 
adjustable movement for grinding angles. 

The Cruse Controllable Superheater Company, of Manchester, is 
introducing one or two improvements in its patent form of super- 
heater noticed recently in our columns, which tend to simplify 
somewhat the construction of the apparatus. In the latest 
patterns the usual numerous connecting links are replaced by large 
pressed steel boxes, divided in compartments, and whilst the super- 
heater takes up less space behind the boiler, a greater heating 
surface, both for steam and water, is secured. Mud drums are 
connected to the internal tubes, and to the drains at the front of 
the boiler, and these can be blown off from time to time to prevent 
any accumulation of sediment and sludge where the feed water is 
exceptionally dirty. Drain pipes are also fitted into the bottom 
boxes, to empty the superheater space, after starting, of any water 
formed by condensation during a long stoppage. 

Isaac Storey and Sons, Limited, of Manchester, have in hand for 
the electricity works of the Leeds Corporation a complete condens- 
ing plant capable of condensing the steam from engines up to 2000 
horse-power, The plant consists of a cast iron surface condenser, 
of the firm’s special type, a pair of Edwards’s air pumps, a circulat- 
ing pump and steam engine, and is a duplicate of a set previously 
supplied to the same Corporation. e firm have just completed 
for a large ironworks in the North of England a set of air and cir- 
culating pumps for a jet condenser, these also being driven by 
steam, with the pumps arranged side by side under the engine 
bed-plate. In this set the circulating pump is of Edwards's patent 
single-acting vertical design, and the air pump of the double-acting 
reciprocating type. Messrs. Storey are also just completing a 
copper vacuum pan for liquid concentrating purposes. This is 
capable of evaporating about 120 gallons per hour, and is fitted 
with a horizontal air pump of the water displacement type, and is 
also equipped with staging for the convenience of the operator. 

I may add that the firm are also engaged on a large order for 
the mechanical parts of filters to be sent to the troops at the front. 

The partial reduction in house coal prices announced last week 
has since become practically general throughout Lancashire, and 
has also brought about some giving way in surrounding districts. 
Many of the leading West I hire collieries were holding back 
until something definite had been decided with regard to wages, 
and now that the officials of the Miners’ Federation have, as a 
result of the Conciliation Board meeting held last week, provision- 
ally accepted a reduction of 10 per cent., colliery owners are 
placed in a better position to meet the market by some more or 
ess general concession upon their list basis rates. 

The reduction in house coal prices has, of course, had the effect 
since the commencement of the month of bringing forward orders 
that previously were being held back in anticipation of lower rates, 
whilst the colder weather of the past week has also further stimu- 
lated requirements for house-fire consumption. As a result, 
although a great many of the pits are scarcely working full time, 
there is just now a very fair demand for house-fire qualities of 
fuel, which is taking away practically the present output, and at 
the reduced rates prices are steady, the best qualities of Wigan 
Arley averaging abéut 13s. 6d. to 14s.; seconds, Arley and 
Pemberton four feet, 12s, to 12s, 6d.; common house coal, 9s. 6d. 
to 10s. at the pit. 

The lower qualities of round coal continue in moderate demand 
forsteam and forge purposes, and are nominally without quotable 
change on late rates, but it is exceptional where more than 8s, 6d. 
is being got for ordinary descriptions at the pit. 

In the renewal of railway companies’ contracts for locomotive 
fuel, there is still very little being done with collieries in the 
Lancashire district. One or two small contracts have been placed 
at 8s,, which represents the basis that the railway companies seem 
to have fixed for their ensuing twelve months’ supplies, but which 
the principal Lancashire collieries still decline to entertain. Jt is, 
however, reported that one of the railway companies has bought 
large uantities in Derbyshire at under even this figure. Gas coal 
contracts are bein gudeaile settled upon much about the basis 
reported last week, representing 9s. for common, to 10s. 3d. for 
the best sereened Wigan Arley gas coals at the pit. 

Engine classes of fuel, if anything, show some slight improve- 
ment, especially as regards the better qualities, of which there is 
rather a scarcity of supplies on the market, and 6s. 6d. to 7s. 
represent the minimum quotations at the pit, with best washed 
slacks in the Manchester district fetching as much as 8s, to 8s. 3d. 
per ton. The inferior sorts of slack remain, however, in much the 
Same unsatisfactory position recorded for some time past, mainly 
owing to the large surplus supplies coming in from outside 
districts, where even lower rates are reported to have been quoted, 
this applying particularly to common Derbyshire slacks. For 
ae Lancasbire slack prices remain about 4s. 6d. to 5s. at the 

The shipping trade remains but quiet, and although for some of 
the best qualities of steam coal 10s. 3d. to 10s, 6d. has been quoted, 
inferior descriptions can be bought as low as 9s. 6d. to 10s 
delivered Mersey ports, 

In the coke trade a strong position is maintained, Lancashire 
makers reporting a fairly active inquiry for all descriptions, and no 
difficulty in enema ae rates, which are steady at 22s, to 24s, 
ige foundry, and 13s. 6d. to 14s, best furnace cokes at the ovens. 

nthe Yorkshire district a hardening tendency is noticeable, and 


There i 








quotations may be given as very firm at 13s. 6d. best furnace, and 
1s, 6d. to 12s. common furnace cokes at the ovens. 

Barrow,—There is no change to note in the condition of the 
hematite pig iron trade of this district. The demand for iron 
continues to be steady, and makers are doing a pretty good 
business. They have not much iron to sell for prompt delivery, 
and the transactions to a great extent are for tess deliveries 
of iron. Steel makers are the big users. Prices are steady, with 
makers quoting 60s. 6d. per ton net, f.v.b., for parcels of mixed 
numbers of Bessemer iron. The warrant market has been closed 
for part of the week. Little business is being done in warrants, 
which are being quoted by sellers at 59s. 9d. per ton net cash, 
The stores of warrant iron have been decreased on the week to 
the extent of 604 tons. The total now held represents 15,346 tons. 

In the steel trade there is much activity, but the output at 
Barrow has been lessened somewhat by «a breakdown in the 
roughing mill, owing to a shaft giving way. The general demand 
for steel is full of life. In the rail trade there isa good demand, 
but prices have to be cut very fine, and are not very remunerative. 
Heavy sections are at £5 10s. per ton, with light rails at £6 15s. 
per ton. Steel shipbuilding material is receiving much attention, 
and ship plates are at £5 15s, per ton, and boiler plates run about 
£7 12s. 6d. per ton. The demand is good on local as well as 
general home account. Hoops are at £7 per ton, and are in brisk 
request. 

S the shipbuilding and pa a. trades there is increased 
life to report. The orders recently booked are being taken in, and 
further contracts are being negotiated for. The general demand 
for new shipping tonnage is quiet. 

The iron ore trade is brisk, The demand for the most part is on 
local account, but Hodbarrow. ores find a good sale on shipping 
account. Prices are steady, and range from 12s, to 16s. per ton net 
at mines, according to quality. Spanish ores of the best qualit 
are at 15s. per ton delivered. Coal and coke are in good demand. 

The shipments of iron last week represented 5040 tons and steel 
4398 tons, being an increase in iron of 1257 tons and in steel a 
decline of 8014 tons. The shipments this year stand at 144,423 
tons of iron and 170,692 tons of steel, an increase in iron of 20,580 
tons and in steel an increase of 7875 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE decision of the Coal Conciliation Board to recommend the 
adoption of a reduction of 10 per cent. in miners’ wages is not 
causing anything like the excitement which was anticipated. A 
number of lodge meetings were held last week, and the impression 
there seemed decidedly hostile to the proposal on the ground that 
the advances obtained by coalowners during the coal ‘ boom” had 
been so much in excess of any increase in wages that there was no 
need to make any alteration. Yorkshire miners, however, are 
extremely loyal to their leaders ; and although there may be a few 
who will protest, the great majority, there is not the slightest 
doubt, will fall in with the recommendation, more particularly as 
it comes in two instalments, at the beginning of June and August. 
It is hard to see how any other decision could be come to, as the 
miners outside the Federation have made even greater concessions 
than those within it are asked to make. A special meeting of the 
Council of the Yorkshire Miners’ Association is to be held on the 
13th inst., at Barnsley, to decide definitely on the recommendation 
of the Conciliation Board. In the meantime further lodge meet- 
ings will be held, and delegates instructed how to vote. The 
decision as to accepting or rejecting the proposed reduction is 
entirely in the hands of the miners, who, however, are now expected 
to fall in with the suggestion. 

The coal trade in South Yorkshire does not show quite so much 
shrinkage as in other parts of the Federation area and outside it. 
Several of the pits are working five days per week, although others 
are not putting in more than four. here is some easing off in 
prices on large quantities, but on small orders owners are able to 
get about the same as before. In the open market best Silkstones 
may be quoted at from 6d. per ton cheaper, the quotations being 
about 15s, to 14s. per ton, secondary sorts from 11s. 6d. to 12s. 
Barnsley coal is in fair request, a large quantities about 
13s. per ton, and in inferior grades, which are not so much in 
demand, from 9s, 6d. to 10s. 6d. per ton, the coal from the thinner 
seams being still cheaper. Nuts make about 10s. per ton. House 
coal has now been generally reduced by 6d. to 1s. per ton, accord- 
ing to quality, to agents, and from 5d. to 10d. per ton to the public. 
Agents have reduced their quotations 1s. per ton on the best sorts. 

In steam coal the demand for export is well maintained, although 
owing to the Baltic ports being so long closed supplies have 
accumulated in the sidings and at the ports. In the open market 
about 3d. per ton more is being obtained than the contract figures, 
which range from 8s. 9d. to 9s. 3d. Manufacturing fuel is produced 
largely in excess of requirements, a sure indication of the unsatis- 
factory state of trade. Ordinary engine slack and smudge are 
obtainable at low prices. More business is doing in coking slack 
and smudge, which realise 4s, 3d. to 4s. 6d. per ton. In the coke 
trade signs of betterment continue, a large tonnage being sent to 
North Lincolnshire and Derbyshire, where smelting operations are 
brisker. Good ordinary furnace coke makes 11s, 6d. to 12s. per 





ton. 

The weight of coal taken to Hull from Yorkshire and neighbour- 
ing collieries during April last was 247,152 tons, as compared with 
2B, 7 tons in the corresponding month of last year ; for the four 
months 947,648 tons, against 840,080 tons. The increase on the 
month, it will be observed, is very considerable, and was quite 
anticipated by those in the trade. Denaby and Cadeby Main still 
maintain their position at the top of the list with 28,720 tons, 
although these figures compare with 38,776 tons for the correspond- 
ing month of last year. Coal taken to foreign countries reached a 
weight of 107,391 tons, compared with 112,848 tons for April of 
last year. For the four months of the year, however, the weight 
was 325,753 tons, against 304,276 tons. Sweden was the largest 
customer last month with 30,261 tons, against 35,801 for April of 
last year, Germany came next with 21,217 tons against 20,266 
tons; Denmark, 11,443 tons against 6974 tons; North Russia, 
6859 against 10.596 ; Holland, 5493 against 5961; Belgium, 4461 
against 5824; Austria, 773 against 2384; Norway, 7 against 
1258 ; France, 3744 against 3386 ; South America, with which no 
business was done in April of 1901, took 8331 tons. Roumania, on 
the other hand, which took 2686 tons in April of last year, was 
blank last month ; South Russia was also blank. A slight trade— 
512 tons—was done with the United States, against nil in April of 
last year. 

Quietude generally prevails in all the heavy departments of the 
East End. A slight improvement is reported in several branches of 
the steel trade, but the business done is not at all satisfactory. 
Large users of Swedish iron and steel express considerable mis- 
givings about obtaining supplies for the immediate future, the 
drought in Sweden having stopped most of the iron and steel works 
for six months, while stocks are almost exhausted both in Sweden 
and in Sheffield. A revival in trade would thus cause considerable 
embarrassment, and probably a sudden rush up of prices for such 
supplies ascan be y Producers of barironreportafairtrade, but the 

rice remains at £6 10s. per ton, although pig iron has gone up a 
ittle. The engineering houses are anything but well employed, 
and cannot possibly be busy until the heavy establishments are 
once more actively engaged. There is no prospect of this until 
the much-desired orders for armour plates and accessories have 
been received. Their receipt will lead to a very considerable change 
all round. John Brown and Co., Atlas Works, Sheffield, have 
delivered at Portsmouth the casemate armour for use on H.M.S. 
Centurion, now under reconstruction. 

In the lighter trades of the city reports are exceedingly unsatis- 
factory, the home business being far below the average, while the 





colonial demand has weakened considerably. One important 


market, Australia, has been adversely affected by the re-arrange- 
ment of the Australian tariff, which trouble, however, cannot con- 
tinue very long. Last week silver was quoted at the record price 
for cheapness of 233d. In specialities for agricultural machinery, 
which ought to be a good trade at present, there is less doing than 
usual, and not coud prospect of early improvement. A fair 
prospect is held out for razors and spring cutlery, but the orders 
for table cutlery received of late are not particularly encouraging. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Less satisfactory reports are given about the pig iron trade than 
have recently been made. The warrant market has been dull since 
the end of the third week of last month, and prices have been on 
the down grade, there having been a slow but steady decline, 
during which Cleveland warrants have lost over 1s. per ton, and a 
decided lull in business has been experienced which is not readily 
accounted for. Itis attributed by some to the quieter shipments and 
the increase in the stock in the public stores. It is hardly a good 
feature to see at this time of the year increasing stocks in the 
public warrant stores, the more so when there is such a reduction 
in the production, the latter being at least 20 per cent. less than it 
was when trade was recently at its best. 

Under present circumstances there is not much chance of the 
re-starting of idle furnaces, more especially as there would be a 
difficulty in getting an increased supply of Cleveland ironstone, 
that being on account of the lack of labour. When, a year and a- 
half ago, the ironmasters stopped about 25 per cent. of their 
furnaces, operations had to he considerably curtailed at the iron- 
stone mines, and a large number of hands had to be discharged. 
These men removed to other districts in many cases and in others 
found other occupations. It would thus be a considerable time 
before the output of ironstone could be materially increased. Some 
of the ironmasters, however, are —— their ry = of pig iron 
by blowing the furnaces in operation harder, and that appears tu 
satisfy requirements without adding to the number of furnaces at 
work. 

Orders for Cleveland pig iron, particularly of the higher qualities, 
have been scarce this week, and No. 3 has dropped from 48s. 6d. 
to 48s. per ton for early f.o.b. delivery, but even the lower figure 
will not now be given for forward delivery, for consumers think the 
future uncertain. At the same time the producers are in nohurry 
to sell, their view being that the lull is likely only to be of short 
duration, and that the prospects have not in any respect changed. 
But with prices showing weakness, consumers are not disposed to 
buy freely, and thus the market is not as active as it was last week. 
The lower qualities of Cleveland iron have not, like No. 3, been 
affected materially by the ‘ slump” in warrants, and No. 4 foundry 
has cont‘nued to realise 47s. 9d.; grey forge, 47s. 3d.; mottled, 
46s. 9d. . and white, 46s. 3d. The fluctuations in the warrant 
market do not interfere so much with the values of the qualities, as 
they are not lodged in the public stores. ee ; 

A healthy trade is being dune in hematite pig iron, and prices 
have not been reduced. Not only is there a better local demand, 
but orders are coming in more fully from Sheffield, and Scotch and 
American consumers are taking supplies from this district, which 
is something new. For mixed numbers the price has been kept at 
57s. per ton, and hematite forge has stood at 55s. Compared with 
Cleveland ordinary pig iron, and also with Cumberland hematite, 
East Coast hematite pig iron is cheap. Usually mixed numbersare 
10s. above No. 3 ordinary Cleveland iron, and not long ago they 
were 16s. 6d. above, but to-day they are no more than 9s. above. 
Owing to their cheapness the demand for themis good. Rubio ore 
is in price somewhat more in favour of the consumer, sales having 
been made this week at 15s. 6d. per ton delivered at wharf in this 
district. 

Inquiries from the United States continue to be received, but 
have not lately resulted in orders. This week another cargo of 
Cleveland pig iron of 3600 tons is being loaded at Connal’s wharf 
on the Tees for Philadelphia. Last month 6986 tons of pig iron 
were despatched from the Tees to America, making altogether 
this year 14,886tons. Since 1880 scarcely any Cleveland pig iron 
has gone to the United States. Now the Americans areimporting 
not only ordinary Cleveland pig iron but also hematite. Inquiries 
have also been lately received in this district for 11,000 tons of 
steel plates for delivery in the United States, but so far business 
has not come out of these. 

The oversea deliveries of pig iron from the Cleveland district 
have been extremely poor this year, and last month amounted to 
only 43,838 tons, this being the smallest reported in any April for 
ten years past. In April last year the quantity was 70,780 tons, 
and in the same month of the previous year 93,516 tons, or more 
than double the quantity for last month. To Germany the ship- 

ments were very unsatisfactory, for only 14,140 tons were sent, 
as compared with 42,352 tons in April last year, and 71,543 tons in 
April, 1900, last month’s figures being thus about a fifth of the 
quantity reported in April two years ago, and yet in some months 
within the last three years fully one-half of all the pig iron shipped 
by Cleveland ironmasters, not only to foreign but also to coastwise 
ports, was sent to Germany, now Germany takes less than a 
seventh. 

The report to be given with respect to the manufactured iron 
and steel industries is more favourable than that dealing with the 
pig iron trade. Notwithstanding the slackening of the shipbuild- 
ing business, the plate makers have been bovking orders more 
freely ; in fact, during last month the sales have been in excess of 
the production, and at the meeting of the platelayers’ syndicate at 
Darlington, on Wednesday, it was decided to maintain quotations. 
Some of the consumers thought there might even be an 
advance. The quotations for steel ship plates is £5 15s.; for 
iron ship plates, £6 2s. 6d.; for steel ship angles, £5 12s. 6d.; 
and for iron ship angles, £6 2s. 6d., all less 24 per cent. 
Business in rails and railway materials has considerably 
improved, and some good orders for tramway rails have 
been booked. One indication of the improved trade is afforded 
by the increase in exports of manufactured iron and steel from the 
Tees ; last month 39,912 tons were shipped, or nearly twice as 
much as in the corresponding period of last year, when only 20,607 
tons were sent away. There were heavy deliveries, chiefly of rail- 
way material, to Natal, Portuguese East Africa, Mexico, India, 
Japan, and Russia, During the first four months of this year 
142,424 tons have been exported, as compared with 110,387 tons in 
the like period of last year. Heavy steel rails are now at £5 ICs,, 
steel railway sleepers at £6 7s. 6d., and cast iron chairs at £3 10s. 
per ton, all net at works. 

It is understood that the employers who claimed a reduction of 
5 per cent. in the wages of boilermakers and engineers at the ship- 
yards in the North of England have fur the present withdrawn 
their claim. The dispute at the North-Eastern Railway Com- 
pany’s North-rouad Engine Works, Darlington, has been adjusted, 
and in the future it is arranged that all the punching and shearing 
to be done at the various machines is to be done by the man 
responsible for the machine, the boilermakers throughout the 
works bringing the work to the machine, leaving it there, and 
calling back for it when the work has been completed by the man 
in charge of the hi At the hine where the boiler plates 
are punched the work has to be done by a boilersmith, but at the 
other machines ‘‘handy men” may beemployed. As opportunity 
occurs some of the apprentices may be allowed to assist the 
‘*handy men” at these machines. 

The new form of railway chair patented by Mr. William Walker, 
of Cleveland, has been adopted on a portion of the North-Eastern 
Railway near to Brotton Station, and is meeting the requirements 
of the traffic satisfactorily. The wooden key which wedges the 
rail into the old chair is dispensed with, and even when the 








heaviest locomotives and mineral trains pass over the rails they 
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remain as tirmly fin position as do those secured by the wooden 
blocks in the chairs generally in use. 

Some time ago the River Wear Commission had before them a 
sroposal that they should build a new graving dock and let it to 
Messrs, J. L. Thompson, Limited, shipbuilders, but the scheme fell 
through. It has now been arranged that Messrs. Thompson shall 
lease from the Commissioners 54 acres of land for 99 years at a 
rental of £1000 per annum, and thereon they—Messrs. Thompson 
—will construct a graving dock 550ft. long, 72ft. wide at the 
entrance, and 100ft. wide at the top. Such a dock as this has long 
been needed at Sunderland, the existing graving docks being too 
small for many of the vessels that now trade with the port. 

The coal trade is improving, especially in the steam and gas 
coal branches, which are profiting by the full opening of the 
Baltic season, and shipments are very good. Colliery proprietors 
are well sold ahead, and are certain of a busy time for, at any rate, 
the next few weeks—next week especially, on account of the Whit- 
suntide holidays in the following week. Best steam coal is firm at 
lls. to lls. 6d. per ton, f.o.b., seconds at 9s. 9d. to 10s. 3d., and 
smalls at 5s. 6d. to 6s., while best gas coals are 9s. 3d. to 9s. 9d. 
The house coal trade is naturally quieter. Coke is in brisker 
request on export account, and this is causing a stiffening of prices, 
Indeed, with a good many sellers there has been a rise of 3d. per 
ton this week, medium furnace coke delivered on Teesside being 
raised to lds. 3d. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet this week. Busi- 
ness was entirely suspended on Monday in consequence of,a Scotch 
bank holiday, and after the re-opening there was little or no extra 
demand. Indeed, the tone was so poor that prices fell away about 
4d. per ton. 

Business has been done in Scotch warrants at 53s. 3d. cash, and 
Cleveland warrants have sold from 48s, 3d. to 48s. O4d. per ton. 
There has been practically no business in Cumberland hematite 


There is a steady consumption of Scotch hematite pig iron, 

which is this week quoted by merchants 61s. 6d. per ton for 
delivery in railway trucks at the steel works. 
_ The prices of Scotch makers’ pigs are steady. G.M.B. No. 1 
is quoted at Glasgow 55s. $d.; No. 3, 53s. 6d.; Wishaw, No. 1, 
56s. 3d.; No. 3, 53s. 6d.; Carnbroe, No. 1, 57s. 6d.; No. 3, 
53s. 6d.; Clyde and Calder, Nos. 1, 66s.; Nos. 3, 56s.; Gartsherrie, 
No. 1, 66s. 6d.; No. 3, 56s. 6d.; Summerlee and Coltness, 
Nos. 1, 70s. 6d.; Nos. 3, 58s.; Langloan, No. 1, 70s.; No. 3, 59s.; 
Glengarnock at Ardrossan, No. 1, 66s. 6d.; No. 3, 56s. 6d.; 
oe at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 
6s. 6d.; Nos. 3, 53s. 6d.; Shotts at Leith, No. 1, 70s.; No. 3, 
58s. 6d.; Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per 
ton. 

Since last weekly report an additional furnace has been put on 
basic pigs at Glengarnock, and there are now 85 in blast in Scot- 
land, compared with 76 at this time last year. Of the total 44 are 
making hematite, 37 ordinary, and 4 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6566 tons, compared with 4491 in the corresponding 
week of last year. Of the total there was despatched to the 
United States 1200 tons, Canada 275, India 160, Australia 110, 
France 10, Italy 1235, Germany 150, Russia 20, Holland 50, Bel- 
gium 60, Spain and Portugal 191, other countries 105, the coast- 
wise x being 3000 tons, against 2593 in the same week of 
1901. e total shipments from Scottish ports for the present 
year to date amount to 101,749 tons, compared with 92,325 in the 
corresponding period of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were 9140 
tons, being 538 more than in the same week of last year. 

It appears that while there has been a little more doing in some 
departments of the finished iron and steel trade, business as a 
whole leaves a good margin for improvement. The productive 
capacity of the works is very great, so that it requires a large 
number of contracts to keep them going to the full extent. A 
good deal is to be expected from enterprises that are at present in 
course of being brought to the front. It is not very clear to what 
extent foreign competition is likely to interfere with the home 
market. Prices are very moderate considering the high rates that 
are paid for labour and fuel. A slight cilention has taken 
place in the latter in favour of the consumer, but wages are 
likely to continue without material change for some time. 

The coal trade has been fairly active in the course of the week, 
but in some quarters it is difficult to obtain full prices. Were it 
not that the weather has been unusually cold, necessitating a large 
consumption of household coals at home, there is little doubt but 
that prices would have been affected to some extent. The past 
week's shipments of coal from Scottish ports were good, amounting 
to 224,698 tons, compared with 194,948 in the preceding week, and 
211,013 in the corresponding week of last year. There is a total 
increase in the coal shipments for the year to date of 313,746 tons. 
Of course, a few poor weeks might soon alter the complexion of 
these figures. ere can be no doubt that trade with a number of 
the continental ports has been very considerably reduced, and 
there is evidence to show that the destinations of our shipments 
are undergoing a good deal of modification. The prices of coal at 
Glasgow harbour do not show much alteration. Splint and steam 
coals are quoted 9s. to 9s. 6d., and ell 9s. 3d. to 10s. per ton. At 
Ayrshire ports best house coal is quoted 9s. 3d. to 9s. 6d., second 
quality 8s. to 8s. 3d., and steam 7s. 9d. per ton. The price of 
splint coal for manufacturing purposes has been reduced about 6d. 
per ton, and this quality is reported very plentiful. 

The Scottish Coal Trade Conciliation Board has been conferring 
in Glasgow this week, with the object of revising the rate of wages 
of the colliers, and endeavouring to arrange for a continuance of 
the Board. The latter has now been in existence for three years, 
and there can be no doubt it has proved highly advantageous to 
> concerned by averting strikes, and regulating the fluctuations 
of wages, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


COALOWNERS are well sold for the next six weeks, so attempts to 
lear the market this week on account of a little slackness have 
been futile, and there is a strong probability that in front of the 
holidays, should delayed tonnage come in, a strong spurt will 
take place. Small steam has been a trifle easier, inferior coals 
weaker, and house somewhat inactive, as might be expected. Best 
and best seconds are firm. 

Forfourdaysthe Dowlais colliers to the number of 3000 remained 
out on strike because 120 men refused to join the Federation, and 
then the usual end took place, all but a few men becoming unionists, 
and the colliers resumed work. 

At Llanhilleth, Mon , there was a temporary strike of 1100 men 
on a question of cutting prices, otherwise the colliers are working 
well, evidently preparing for the annual trip to the Wells or the 
seaside. North and South Wales are full of colliery enterprise. 
I see that even in Anglesey a large coal tract, 5000 acres in extent, 
is to be developed. 

In steel works, too, North Wales is showing more animation. Its 
pig iron is finding its way to some of the works in South Wales, 
and the Brymbo Steel Company, Wrexham, are putting down new 
furnaces to work the Bertrand Theil process, The Knowles Iron 
Company, Warrington, has secured the order for the steel work. 
{Considerable interest is shown in South Wales respecting the 
Electric Power Distribution Company. Thoughtful experts do 
not believe in the action being immediate and revolutionary. Coal- 





owners in particular are not very prompt in discarding old methods, 
but eventually great changes are certain to be brought about. 
Coalowners and ironmasters have only just begun preliminary 
measures for realising by-products from their coke ovens. It has 
been pointed out that furnace re-arrangements would ensure, as in 
Scotland, the transformation of smoke into oil and other commercial 
assets, but no one makes a start in Wales. In the matter of 
electrical power a prominent colliery manager states, that for 
intermittent work, such as hauling, shop engines, lathes, &c., he 
has no doubt it will be cheaper for ps Br companies to draw 
their supply from the Distribution Company. ‘‘ When we get the 
power,” he added, ‘‘ from the company, we shall be able to bring 
the coal by means of ropes practically from the faces to the double 
parting, and largely do away with horses, which will save a constant 
and large outlay.” Last week’s inauguration of the company’s 
formation was very auspicious and hopeful ; great employers, such 
as Guest, Keen and Co., are associated with the enterprise. 

Mr. Arnold, under manager at the Castle pit, Cyfarthfa, an able 
official, has succumbed to his injuries. The haulage rope slipped off 
the sheaves, and fractured both legs, injuring also, but not 
severely, one of the colliers. 

I regret to have to record the death of Mr. T, Bowen, many years 
part proprietor and manager at the Morriston and Midland Tin- 
plate Works. He was in his seventy-third year. Mr. Price, chief 
draughtsman of the Ocean Collieries, has been appointed chief 
mechanical engineer, Elliott’s Colliery, New Tredegar. 

On Change, Cardiff, this week complaints of delayed tonnage 
were prominent ; sales of small steam at easier prices were reported ; 
prices of large generally about the same. Pitwood is stiffening in 
price. Increased quantities are now coming in from Ireland ; five 
cargoes to one of the Welsh ports came in one day this week. 

Latest coal prices were as follows :—Best steam, 15s. 6d. to 16s, ; 
seconds, 13s, $d. to 14s. 6d.; dry, lls. 9d. to 12s. 6d.; best Mon- 
mouthshire, 13s. 3d. to 13s. 6d. ; seconds, 12s, to 12s. 6d.; best 
steam small, 7s. 9d. to 8s. ; seconds, 7s. 3d. to 7s, 6d.; other 
kinds, including drys, 6s. 3d. to 7s.; best house coal, 15s. to 
15s. 6d. ; seconds, 13s. to 14s. ; No. 3 Rhondda, 14s. 6d. ; brush, 
12s, 6d. to 12s. Yd. ; small, 9s. 3d. to 9s. 6d. ; No. 2 Rhondda, 
lls. 3d. to lls. 6d.; through and through, 9s. 3d. to 9s, 6d.; 
small, 7s. to 7s. 3d. Coke, furnace, 17s. 6d. to 18s, 6d. ; good 
foundry, 19s. 6d. to 21s. ; special, 24s. Patent fuel, 14s. 6d. to 
lds. Pitwood, 19s. to 19s. 6d. Colliery shares remain strong—a 
fair indication of prospects. North's figure well. Taff Vale 
Railway and Rhondda and Swansea Bay are showing an increase. 

Newport coal market steady. Stems well filled. Swansea coal 
exports last week neared 50,000 tons. Anthracite market is 
steady. This week seven sailing vessels are at Swansea loading 
for San Francisco. Sales to France continue large. Patent fuel 
is also in good demand, Last week shipments were over 
11,000 tons. 

Closing prices coal, &c., Swansea, this week were :—Anthracite 
malting, 20s. to 21s. ; seconds, 18s. to 18s. 6d. ; best large, 15s. to 
16s. 6d. ; red vein, 12s. to 13s. ; rubbly culm, 5s. 6d. to ds. 9d. ; 
steam, 14s. 6d. to 15s. 6d. ; seconds, 13s. tu 13s. 6d. ; bunkers, 
from 9s. 6d.; bituminous, No. 3 Rhondda, 14s. 6d. to 15s. 6d. ; 
through, 12s. to 13s.; small 10s. to 1ls.; No. 2 Rhondda, 11s. 6d. 
to 12s.; all f.o.b. Swansea, cash 30 days, less 24. Coke, furnace, 
14s. to 15s.; best foundry, 20s. to 21s. Patent fuel, 13s, 6d. to 
14s, Pitwood, 19s. 6d. into trucks. Swansea coal working has 
much improved. Coke ovens are very busy. 

In the iron and steel trades the good orders secured keep most 
branches in full animation. There has not been so marked an im- 
port of pig iron, and most of the foreign steel, &c., has gone to 
the tin-plate works, Gilbertson receiving 473 tons pig iron from 
Antwerp, Biggs receiving 503 tons billets. One cargo of steel 
blooms came also to Swansea, and the Mannesmann tube works 
received a quantity of steel blooms from Gothenburg. A dispute 
is on at these works with regard to the arrangements for time- 
keeping. The engineers’ difficulty is in a fair way of being 
arranged. Newport, Mon., has been sending large consignments of 
black plates to Liverpool and Russia. In the Swansea district the 
consignments of tin-plates have been again below the quantity 
received from the works, and stocks are now 171,199 boxes. All 
sizes have fallen off, and Russian demand is temporarily slackened. 
This is not expected to last. Generally, the outlook of the trade 
is regarded as satisfactory, if labour frictions can be allayed. Several 
disputes have been settled, such as at Cwmfelin, and the engine- 
men at Upper Forest and Worcester, but the great question in 
front is the settlement of rates when June terminates. If the 
spirit of moderation shown in the adjustment of minor disputes be 
extended to this matter, then a good long period of prosperity 
may be anticipated. New business is not very prominent, buyers 
being much in evidence in ‘‘ bearing” the market. Makers are 
firm, and quotations maintained. 

At the Bessemer works a good deal of activity is shown. On 
home account regular and large rail consignments have been made 
during the week to Topsham and Highbridge. Ironmasters 
continue busy with imports of ore. Wright and Co., Landore, 
received 2400 tons from Marabella, and 1080 tons from Bilbao this 
week, and Ebbw Vale 3170 tons from Salta Catella. Guest, Keen 
and Co. are also active in the same direction, and are now debited 
with all consignments, Crawshay Brothers no longer appearing in 
the list of importers. The amalgamation was of use during the 
colliers’ strike, coal needed for Dowlais work being obtained from 
Cyfarthfa. Orders for steel sleepers are reported slack. Marked 
improvements are being made at the Goat Mill. These have come 
in for personal inspection by Mr. A. Keen and Mr. Windsor 
Richards, 

On 'Change, Swansea, this week, a slight reduction was reported 
in warrant quotations. Closing prices a heed pig iron 
warrants, 53s. 3d. te 53s. 34d. cash ; Middlesbrough No. 3, 48s. 3d. 
to 48s. O4d.; other numbers in proportion. Hematite warrants, 
59s. 6d. for mixed numbers; Cumberland according to brand. 
Welsh bars, £6 2s. 6d. to £6 7s. 6d.; sheetiron, £8 5s. to £8 7s. 6d.; 
steel sheet, £8 2s. 6d. to £8 7s. 6d.; steel rails, heavy, £5 5s. to 
£5 7s. 6d.; light, £6 7s. 6d. to £7 7s. 6d. Bessemer steel tin-plate 
bars, £5 2s. 6d.; Siemens best, £5 5s. 

Tin-plates: Bessemer steel coke, 13s. 9d. to 14s.; Siemens, 14s. 
to 14s. 3d.; ternes, per double box, 28 by 20 C. 26s., 27s., to 
28s. 6d.; best charcoal, 15s. 6d. to 16s. 6d.; big sheets for gal- 
vanising, 6ft. by 3ft. by 30 g., per ton f.o.t., £11 to £11 2s. 6d. 
Block tin, £131 to £127 10s. Spelter, £8 10s, Lead, £11 17s. 6d. 
Copper : Chili bars, £53 2s. 6d. Iron ores, 14s. to 15s, Swansea. 

The electric tramcar system was opened at Weston-super-Mare 
on Monday and was in all respects successful. This promises to be 
widely followed. At the Mumbles it has been arranged to place 
four cars on the line experimentally. The loan of one million 
sterling by the Birmingham Corporation has been over subscribed 
to the extent of 20 to 30 per cent. 

Pig iron has been received at Port Talbot from Antwerp and 
steel bars from Connah’s Quay. Works are progressing well. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

AN increasing activity could be noticed in most branches of the 
iron industry during the past week, but it would be imprudent to 
attach too much importance to the fact that the demand for some 
articles has decidedly improved ; there are still many departments 
connected with the iron and steel trade which complain of deep 
depression, and an absence of enterprising spirit continues the 
characteristic feature of the iron market over here. 

In Rheinland-Westphalia the position in the iron and allied 
trades was pretty satisfactory so far as demand and inquiry are 
concerned ; the condition of prices, however, leaves much to be 
desired, especially in the manufactured iron branch. Stocks in 
pig iron have been decreasing at many works, but they are still so 
heavy that further restrictions in output are reported to have been 








contemplated. Billets and blooms are in good call ; the same ma 

be told of wire and sheets. Also in the hardware business lively 
employment is reported. So far as malleable iron is concerned ; 
confident and firm tone prevails on the Silesian iron market fm 
the manufactured ironworks had but small stores in crude ion 
they were compelled to place fairly heavy orders lately, and a 
slightly better feeling has, consequently, been noticed in pig iron 
a are in active request, all the shipbuilding and engineer. 
ing trades being very briskly occupied, and boilermakers also pur- 
chase freely now. Sheets, too, are strongly inquired for at M. 145 
p-t., the mills refusing to take less. A very good business is done 
in wire, and M, 130 p.t. is willingly paid ; the inland and foreign 
orders that have n booked secure regular employment til] 
August. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been for March of present year 
663,713 t., of which 103,386 t. were forge pig and spiegeleisen, 
29,445 t. Bessemer, 395,518 t. basic, and 134,564 t. foundry ig. 
In February of present year 597,334 t. were produced ; in March, 
1901, output in pig iron amounted to 672,595 t. From January 
Ist to March 31st of present year 1,916,735 t. were produced 
against 1,992,015 t. for the same period the year before, , 

The position of the Austro-Hungarian iron market has been any- 
thing but strong this week, and very little business was transacted 
generally ; only here and there small orders for immediate delivery 
were placed, consumers being still averse to any forward buying, 
No alteration is shown in the general condition of the French iron 
market since last week. On the whole, however, the tendency is 
upwards, ; 

The ending of the strike in Belgium has, naturally, been the 
signal for a general revival in the iron and steel industry, and the 
mills and forges are again in full activity. Iron masters, as well 
as dealers, have much contidence in the future, and they expect the 
condition of the market to become stronger and more satisfactory 
after a few weeks. 

Also on the Belgium coal market a revival can be noticed and a 
more healthy tone prevails. 

According to the Kassegne Mineraria, the output of pig iron in 
Italy has increased in 1901, against previous years, being 247,278 t., 
worth 4,585,522f., against 236,549t., worth 3,534,117f., for the 
preceding year. Output in manufactured iron and steel was 
306,405 t., worth 85,887,220f. Production in manganese ore was 
6014 t., worth 155,974f., against 4536 t., worth 112,160f., in 1900, 
The blast furnace works of Monte-Argentario produced 26,800 t, 
manganese iron, worth 335,000f., against 3075 t., worth 50,774f., in 
the year before. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, but shippers still complain of 
scarcity of ready tonnage. House coal is affected same way, but 
prices are firm. Exports for week ending 3rd :—Coal, foreign, 
96,127 tons; coastwise, 12,800 tons. Imports for week ending 6th: 
Iron ore, 5193 tons; scrap, 435 tons; pig iron, 470 tons ; brim- 
stone, 600 tons; cement, 500 tons; deals, &c., 1423 loads; pitwood, 
2870 loads. 

Coal: Best steam, 13s.; seconds, lls. 6d. to 12s.; house coal, 
best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. to 7s. 6d. 
Pig iron; Scotch warrants, 52s. 11d.; hematite warrants, 59s. 94d., 
f.o.b, Cumberland prompt; Middlesbrough, No. 3, 47s. 104d. 
Iron ore: Rubio, 14s. 6d.; Tafna, 15s. 6d. Steel: Rails, heavy sec- 
tions, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. 6d. to £7 7s. 6d., f.o.b.; 
Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens steel tin-plate 
bars, £5 5s., all delivered in the district, cash. Tin-plates: Bessemer 
steel coke, 13s. 9d. to 14s.; Siemens, coke finish, 14s. to 14s. 3d. 
Pitwood: 19s., ex ship. London Exchange telegrams: Copper, 
£53 10s.; Straits tin, £131 5s. Freights steady. 








THE Mip-SurroLk Licht Raibway.—The Duke of Cambridge 
cut the first sod of this railway last Saturday. The lines to be con- 
structed are about 42 miles in length, on the standard 4ft. 84in. 
gauge, and worked by steam power. They consist of two branches, 
viz., from Haughley Station, on the Great Eastern Railway Com- 
pany’s Ipswich to Norwich and Ipswich to Cambridge lines, running 
eastwards across country for a length of about 27? miles to Hales- 
worth, on the same company’s East Suffolk line, giving a direct 
route from Cambridge and the Midlands to the numerous popular 
seaside resorts on the East Coast. 


WINDING FROM GREAT DertHs.—The Institute of Mining and 
Metallurgy meets at Burlington House, in the rooms of the Geo- 
logical Society, on Thursday, the 15th inst. The whole time of 
the meeting will be given to the reading and discussion of « paper 
on ‘* Winding from Great Depths,” by Mr. Hans C. Behr, consult- 
ing engineer to the Consolidated Goldfields of South Africa, 
Limited. We may remind our readers that tremendous depths 
have already been reached. Thus the Calumet and Hecla mine 
has a shaft 4900ft. deep, and depths of as much as 7000ft. are 
contemplated. We have received an advance copy of Mr. Behr's 
vaper, which is very able and elaborate. It deserves, and will, we 
i. receive full discussion as a useful contribution. to the meagre 
literature of an important subject. 


RoyaL Institvtion.—The annual meeting of the members of 
the Royal Institution was held on the afternoon of May Ist, Sir 
James Crichton-Browne in the chair. The annual report of the 
Committee of Visitors for the year 1901, —— to the continued 
prosperity and efficient management of the Institution, was read 
and adopted, and the report on the Davy Faraday Research Labora- 
tory of the Royal Institution, which accompanied it, was also read. 
Forty-four new members were elected in 1901. Sixty-three lec- 
tures and seventeen evening discourses were delivered in 1901. The 
books and pamphlets presented in 1901 amounted to about 295 
volumes, making, with 722 volumes—including periodicals bound 
—purchased by the managers, a total of 975 volumes added 
to the library in the year. Thanks were voted to the Pre- 
sident, Treasurer, and the Honorary Secretary, to the Com- 
mittees of Managers and Visitors, and to the Professors, 
for their valuable services to the Institution during the past 
The following gentlemen were unanimously elected as 





year, \ 
officers for the ing year :—Pr t: The Duke of Northum- 
berland. Treasurer: Sir James Crichton-Browne. Secretary: 


Sir William Crookes. Managers: The Right Hon. Lord Alver- 
stone, Sir James Blyth, Bart., Sir Frederick Bramwell, Bart., Dr. 
Thomas Buzzard, Dr. Donald Hood, Sir Francis Laking, Mr. George 
Matthey, Dr. Ludwig Mond, Dr. Hugo Muller, Mr. Edward 
Pollock, Sir Owen Roberts, Sir Felix Semon, the Right Hon, Sir 
James Stirling, Mr. John I. Thornycroft, and Mr. James Wimshurst. 
Visitors: Dr. Heary E. Armstrong, Dr. Charles Edward Beevor, 
Mr. John B. Broun-Morison, Dr. Francis Elgar, Mr. Francis 
Gaskell, Dr. Dundas Grant, Lord Greenock, Mr. Maures Horner, 
Sir Henry Irving, Mr. Wilson Noble, Mr. W. R. Pidgeon, Mr. 
Arthur Rigg, Mr. W. S. Squire, Mr. Harold Swithinbank, and Mr. 
Charles Wightman. A general monthly meeting of the members 
of the Royal Institution was held on the 5th instant, the Duke of 
Northumberland, president, in the chair. Dr. Alfred Hillier, Mr. 
Sydney Lupton, Mr. Carl F. von Siemens, and Mrs. C. F, von 
Siemens were elected members. The special thanks of the 
members were returned to Sir Thomas Sanderson, G.C.B., 
K.C.M.G., for adonation of £5 5s, to the fund for the Promotion 
of Experimental Research at Low Temperatures. The Chairman 
announced that his Grace the President nominated the follow- 


ing vice-presidents for the ensuing year: The Right Hon. Lord 
Alverstone, Sir Frederick Bramwell, Dr. Donald Hood, Mr. 
George Matthey, Dr. ——- Mond, the Right Hon. Sir James 
Stirling, Sir James Crichton-Browr 


ne-and Sir William Crookes. 
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LAUNCHES AND TRIAL TRIPS, 


Pee, steel screw steamer ; built by, Craig, 
faylor and Co., Stockton-on-Tees ; to the order 
of, Royal Mail Steam Packet Co,; dimensions, 
ygrit, by 38ft. 3in. by 22ft. 7in.; engines, triple- 
expansion, 23in., 37in., and 6lin, 7 42in., pres- 
sure 160 1b.; constructed by, North-Eastern 
Marine Engineering Company ; average speed for 
six hours, 11-4 knots, on measured mile 12 knots ; 
trial trip, April 30th. 

Druip, twin-serew steamer, for coast survey ; 
built by, Fleming and Ferguson, Limited, Paisley ; 
to the order of, Canadian Government ; fitted 
with Pintsch’s gas plant for supplying buoys 
and lightships, and also for use as ice-breaker ; 
launch, May 5th. 











CATALOGUES, 

Joun S. Herriot, 17, St. Ann’s-square, 
Manchester.—Improved stern tube gland for 
steamships’ shafts and others rotating in liquids, 

PRIESTMAN BROTHERS, Limited, Holderness 
Foundry, Hull.—Illustrated circular of Priest- 
man’s improved double and single-chain ex- 
cavator. 

WESTMINSTER ENGINEERING COMPANY, Limited, 
Victoria-road, Willesden Junction, N.W.—Price 
lists of electric motors and are lamps of the 
enclosed type. 

‘“BUFFOLINE” NOISELESS GEAR COMPANY, 
Chapel-street, Levenshulme, Manchester.—Cata- 
logue of this special type of gearing with useful 
information on gear wheels, 

Simms MaNuracTuRInG Company, Limited, 
hia, Southwark Park-road, London.—This is a 
little brochure giving a detailed description of the 
Simms petrol motor and instructions for its 
successful working. 

Isaac STOREY AND Sons, Limited, Empress 
Foundry, Manchester. Illustrated pamphlet of 
condensing plants.—The contents include vacuum, 
air, and circulating pumps. The pamphlet is a 
neat little production. 

JOHN MILLIKEN, 2, Belfast Bank-chambers, 
Belfast. Illustrated circular of improved date 
nails for dating railway sleepers, res atc and 
telephone poles, &ec, &c.—There are over 
i000 nails per cwt., and one ewt. is said to be 
capable of dating about 24 miles of railway line. 

INTERNATIONAL ELECTRICAL ENGINEERING CoM- 
pany, Clun House, Surrey - street, Strand. 
Bulletin No. 6, describing electric tramway 
apparatus.—The book contains a description of 
this firm’s latest type of motors, controllers, and 
lighting arresters. Prices and particulars are 
furnished of the tractive effort, weights, &c., of 
motors from 74 to 35 brake horse-power. 

BRADLEY PULVERISER COMPANY, 37, Walbrook, 
london.—Catalogue of mechanical plant for 
handling and conveying coal, coke, ashes, ore, and 
similar materials manufactured by the Steel Cable 
Engineering Company, of Boston, U.S.A, 
Several types of conveyor are included, viz., the 
swinging bucket, the bar-link, and the pan and 
bueketeonveyor. The book isa tasteful production. 

ENGLISH ELECTRIC MANUFACTURING COMPANY, 
Limited—Dick, Kerr and Co, Limited, sole agents. 
large continuous-current generators.—In this 
handsome book the design and construction of 
large ay are described and clearly shown 
by excellentillustrations made from photographs. 
Some of the latest important installations carried 
out by this company are illustrated in photo- 
gravare, 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 


THE British Thomson-Houston Co., Limited, 
has removed its Irish office from 21, Lincoln- 
place, Dublin, to Belfast—No. 9, Donegal-square. 

WE are informed that the Central Cyclone 
Company, Limited, of Cable-street, E., has 
erected at its works a powdered fuel plant to 
feed a 30ft. by 8ft. Lancashire boiler. 

MATHER AND Piatt, Limited, Manchester, 
have been instructed by the Metropolitan Elec- 
trie Supply Co, to install a second plant for 
softening and purifying water by the Archbutt- 
Deeley process for an output of 10,000 gallons 
per hour. This, with the apparatus installed by 
them previously, makes a total capacity of 20,000 
gallons per hour. 

MEssrs. SAMUEL DENISON AND Son, Leeds, are 
despatching automatic weighing machines to the 
Gold Mines of the Rand. These are used in con- 
junction with conveyor bands, and are designed 
to displace the old hopper form of machines. As 
the ore is being conveyed from the shaft to the 
crushers its weight is automatically recorded by 
the Blake-Denison machine as it passes on its 
way, _The machine is locked up in its house ; 
there is nothing for an attendant to do, 








Peat FurL.—There are at least 300 peat fuel 
works in Sweden, and the fuel is being experi- 
mented with for all sorts of purposes. The 
manufacture of peat fuel is conducted on sound 
theoretical and ecc ical principles in Sweden, 
but the climate presents many difficulties, The 
prey or 4 value of such fuel is stated to be 
abou " t fuel equals 1001b. ordinar 
British steam mal. i : 
_ NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty :—Staff engineer: W. T. Wiggins, to 
the Dukeof Wellington, for the Devastation. Chief 
engineers: J. A. Richards, W. J. Kent, T. H. 
Pounds, W. C. Stevens, H. B. T. Cox, J. H. H. 
Ireland, E. W. Liversi e, T. C. Morris, F. G. 
Dawson, E, C. Thornhill, and H. Toop. Engi- 
neers: H, Williams, to the Amphitrite, for the 
Otter; J. J. Shirvell, to the Nile; G. H. Durston, 
to the Assaye; R. H. Grazebrook, to the Vindic- 
tive; and H, W. F..Heneage, to the Canopus. 
Artificer engineer: A, W. Rea, to the Duke of 








Wellington, for the Zephyr. 





THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘communicated ” the 
name and address of the communicating party are 
printed in italics, 


23rd April, 1902. 


9387. HeRMETICALLY SkALinG Borr.Es, J. Thompson, 
London. 

9385. FLusHinc Sypesons, H, L. Doulton and R. J. 
Pleace, London, 

9389, Recertac e for Pinc-Pono Batts, F. R, Baker, 
Birmingham. 

939, SunsHapes for Hammock Ca#atrs, W. Cutler, 
Birmingham. 

9391, Tree for Garrers, T. H. Clarke, Birmingham. 

9392, Spanners, H. Cecil, Birmingham. 

9393. Screw Prope.iers for Vessexs, G. V. Burwood, 
London, 

9394. TRANSPORTATION, G. W. Jones, London. 

9395. Reapina Desk, E. W. Wootton, Hampton-on- 
Thames. 

9396. Starr Treap, A. L. Neeson, London. 

9897.  DyNamo-RLRCTRIC Macuines, H. Chitty, 
London. 

9398. Cyci.e CRANKS and Spinpies, W. A. Green, 
London. 

9300, Smoxinc Wink BaRRELS, N. Koérber, London. 

9400. Lirgnoat, J. G. Haak, London. 

9401. FLoater for DesiGNaTING a SUNKEN Surp, J. A. 
Spengler, London. 

9402. ComprnaTion CxioTHEs Horsk, O. Hiigle, 





London. 

94038, Sxecurtna Caps of Lupricators, P. Sturm, 
London. 

9404. Burner for Liquip Fue, N. Beck and R. Dior, 
London. 


9405. Process of Uritisine Giass GALL, F. H. Becker, 
London. 

9406. Taper, O. Hiigle, London, 

9407. Gas-HEATING ApraRatus, W. and J. Smith, 
London. 

9408. Treartinc Prar Moss for Fisre, J. Doull, 
London. 

9409. CycLe ArracuMeEnt, E. Clark, London, 

9410. Rirtes, H. W. Holland and W. Mansfield, 
London. 

9411. Gas Merers, Metropolitan Gas Meters, Limited, 
and J. D. Forster, London. 

9412. Makino Eartuy Strucrurgs, R. Langhans, 
London. 

9413. Question and ANsweR Games, J. Parkes, 
London. 

9414. Grinpino, &c., Macninges, W. A. van Berkel, 
Liverpool. 

9415. Necktie Fastener, A. E. G. M. Lacoin, London. 

9416. Nrrro-propucts, L. Edeleanu and G. A. Filiti, 
London. 

9417. PRopeLiina VessEis, H. Rogers, London. 

9418. Stanp Pipgs, J. King, London. 

9419. Stonat Apparatus, G. B. Bowell and the Pear- 
son Fire Alarm System, Limited, London. 

9420, Topacco Pipks, J. A. Cooke, London. 

9421. Lamps, H. L. A. Luchaire and A. Lecomte, 
London. 

9422. Riries, W. Salmond.—(IV". G. H. Salmond, South 
Asrica,) 

9423, FLExXipLR Exvecrrie Conpuctor, H. Bevis, 
London. 

9424. [nsectrors, C. D, Abel.—(A. Friedinana, Austria.) 

9425. Lamps, H. Salsbury, London. 

9426. A New Potyorapuic Pate, G. Blancher, 
London. 

9427. Detachable Suirt Sieeves, J. Martin, 
London. 

9428. HorskxsHors, T. Niemagn and A. Bruhn, 
London. 

9429, Stoppinc Pipes during Repairs, O. Helfft, 
London. 

9430. OPERATING RarLway Wacon Brakegs, T. E. Hey- 
wood, London. 

9431, ManuractuRr of ImiraTION MaRBLr, 8S. Weill, 
London. 

9432. Burrers for Rau.way VEHICLES, A. Spencer, 
London. 

9433, a Betts, J. Fuchs and J. Matyska, 


mn. 

9484. CarnBuRETTERS for Motor Cycies, A. Clément, 
London. 

9435. Brakes for Ve Locipepgs, F. C. Atherton, 
London. 

9436. Brake for Moron VEHICLES, W. A. Crowdus, 
London. 

9437. Gas Compressors, A. Coequyt, London, 

— SILVER-PLATING and G1LDING Procsss, J. Schiele, 
wondon. 

9439, ConTROLLING CURRENT, F. W. Schneider and A, 
Strauss-Collin, London. 

9440. AMBULANCE VELOCIPEDEsS, J. Pugh, London. 

9441, ELEcTROMAGNETIC Traction for Ratiways, H. 
H. Lake.—(A. Pacinotti, Italy.) 


24th April, 1902. 

9442, SELF-FILLING MkasurE for Liquips, J. Pryor, 
Barking. 

9443, Macutne for Makino Bricks, W. J. Matthews, 
Blackburn. 

9444, Macuines for Wrepina, E. W. Pollock, Perth. 

9445, Stop Pai and Niet Commopr, H. Addison, 
Birmingham. 

9446, ATTACHING TELESCOPES to Rir.ks, J. Wildsmith, 
Sheffield. 

9447. Moron Ve Lociprprs, W. H. Fletcher and W. R. 
Jackson, Hull. 

9448. Protectors for Gaver Griassrs, H. J. Harris, 
Bradford. 

9449, CycLe Gear Cask, D. Rose and W. S. Loudon, 


Coventry. 

9450, SecuriING Knors to Sprnpies, P. L. McClelland, 
Birmivgham. 

9451, SPRED-REGULATING GovERNOR, J. B. Hughes, 
Birmingham. 


9452, Sotvenr or Compounp, A. MacFarlane, Man- 
chester. 

9453, TRimMiNG Macuings, J. A. Milestone, Liverpool. 

9454. ILLUMINATED ADVERTISEMENTS, W. Kiddier, 
Nottingham. 

9455, Srep-Lappers and Eases, J. Moseley, Man- 
chester. 

9456. SecuninG Corners of Boxss, J. Duncan and J. 
Baird, Glasgow. 

9457. VARIABLE-SPEED Gear, W. B. Mair, Glasgow. 

9458. Net Traps for Catcutna Fisn, G. D. R. Douglas, 


gow. 

9459. SecuriNe Jar Lips, W. T. Clegg and J. Nall, 
alifax. 

9460. Saw Guiprs, C. Ryan, Glasgow. 

9461, ApsusTaBLE PankL Beiiows, J, G. Cracknell, 

Birmingham. 

ar  wamen Cyctr Brakks, W. Tunstall, Hudders- 

eld 


9463. CLEANING BoILER Tupes, B. Martin, Bir- 
mingham. 

9464. Venicies, C. T, Crowden, Leamington. 

9465. VALVE Grar for WATER Meters, W. M. Muirhead, 
—— 

9466. 1ction CLutcu, G. L. Scott, Manchester. 

9467. INkK-wELLs, T. Lynham, Manchester, 

9468. ImMpLEMENT for ReMoviING Natzs, C. E. W. and 
O. de F. W. Inman, and H. E. Nichols, Kingston- 
on-Thames, 

9469, SepaRATING Tickets, J. C. Wolfe, Kingston-on- 
Thames. 

9470. Vesset for Preservina, S, Oakman, Kingston- 
on-Thames, 

9471. Extenpineg Lower Limes, W. Jochimsen, 
Kingston-on-Thames. 





9472. Repucina APERTURE in Lenses, F. W. Heaton, 
H. Smith, and J. Torrance, Pendleton. 

9473. Makino Manourgs, T. L. G. Bell, London. 

9474. Drawino Pin, J. Nichols, Chorlton-cum-Hardy, 
near Manchester. 

9475. Frosaina Warer-ciosets, J. Heselschwerdt, 
Liverpool. 

476, LupRicator for WHEkL Brarinas, H. Rotherham, 
Coventry. 

9477. Fine-Liecnter, C. and G, Satterthwaite, Man- 
chester. 

9478, CHAIN-SECURING Device, P. A. and R. C. Griin- 
wald, Glasgow. 

9479, CALCULATING Macuing, J. W. Gillieand H. Harild, 
North Shields. 


9480, SMmokeLess PowpER Grains, H. Maxim, 
London, 
9481. SMOKELESS PowpER Grains, H. Maxim, 


London. 
9482. LEVELLING Macuine for Boots, J. Freeman, 


Leyton. 
9488. ReGuLatinc Foop Suppiy, V. Holland, St. 
Helens. 

9484. SHurti.e Boxes of Looms, W. Marsland, 


Burnley. 

9485. Protrctino [ron from Corrosion, J. B. de 
Alzugaray, London. 

9486, Sgat for Outsipr of Tramcars, F. Teggin, Man- 
chester. 

9487. Wasnine for Cement Makino, H. W. J. Cheffins, 
London. 

9488, Firrinas for ELectric Lamps, A. W. Beuttell, 
London. 

9489. MANUFACTURE of GLass Bort Les, H. Severin, 
London. 

9490, Prorector for Tramcars, &c., E. H. Shilton, 
London. 

9491, Preparation for Curina Wounps. J. J. Carnall, 
London. 

9492, MANUFACTURE of Desks, 8. C. Wadham and R. 
Way, London. 

9493. Winpow Fastener, J. H. Meakin and J. K. 
Wrigley, London. 

9494. Winpow SasHes and Frames, C. Grinyer, 
London. 

9495. NarLinc Macurinegs, P. R. Glass, London. 

9496. Apparatus for AppLyina Gum, A. G. Brookes. — 
(M. D. Knowlton and F. H. Beach, United States.) 

9497. The MaGazrnk Girt Distriputor, E. Simythe, 


pill. 

9498. CLosina Doors, J. Robbins and W. Mair, 
London. 

9499. Macuinr for Cutrinc Douau, G. 8S. Baker, 
London. 

9500. AxLes for Ventcies, J. J. Bourcart, London. 

9501. TrEatmENT of Ores, &c., F. W. Martino, 

ndon. 

9502. REVERSIBLE PLoveus, E. J. Couch, London. 

9503. INCANDESCENT LAMP ATTACHMENT, G. D, Pogue, 
London. 

9504. ELrecrric Lamp Sockets, M. Norden, London. 

9505. BookninpInc Pressrna Device, E. Bush, 
London. 

9506. PuRIFICATION Of SACCHARINE JUICES, J. A. Besson, 
London. 

9507. PorTABLE SToois, L. Klose, Cologne, Germany. 

9508. The Sarety Pix Hoox, H. E. C. Wilde, 
London. 

9509. Stream GENERATORS, J. T. Jackson, London. 

9510. Guns, W. B. Pinching, London. 

9511. MANUFACTURING INSULATING CompouNDs, L, Ran- 
dolph, London. 

9512. DeracHaBLe Boot Burton, M. B. Ryan, Roston, 
United States. 

9513. Raitway CaRrRiaGE Paneis, H. Monie, jun., 
Bombay. 

9514. Construction of BorrLe Rinsers, G. Dawson, 
London. 

9515. Moutpina Sweerrsturrs, C. L. Tilden and E. J. 
Bender, Kingston-on-Thames. 

9516. Car Covuptina, 8. P. Moulton, Kingston-on- 
Thames. 

9517. WrraHIna Macutneg, J. 8. Cortelyon, Kingston- 
on-Thames, 

9518. KNIFE-CLEANING Macurnr, G. H. H. Knight and 
F. C. Evans, London. 

9519, CaBLE-LayING Macuings, W. C. Johnson, 
London. 

9520. Fotpine Box, B. B. McFadden, London. 

9521. ConceNTRATING Orgs, H. E. T. Haultain and H. 
R. Stovel, London. 

9522. Muvgrs’ Sarety Lamps, H. Davies, London. 

9523. WaATER-TUBE StkaM Borers, Long Acre Motor 
Car Company, Limited, C. M. Browne, and A. M. 
Arter, London. 

9524. Propucina Desiens on TEexTILE Fasrics, 8. H. 
Sharp and S. H. Sharp and Sons (Leeds), Limited, 
London. - 

9525. Utimuistinc GiuTen TaiLinas, E. Gudeman, 
London. 

9526. Motors, E. C. Hawkins, London. 

9527. Burrers, R. E. W. Wilkinson, Sheffield. 

9528. DuyiInc and Prrservinc Boop, K. Wolff, 
London. 

9529. Brxpine Screws for Batrerizs, W. R. Edwards, 
London. 

9580. Hassocks and KNEELING Boarps, S. Nolan, 
London. 

9531. Execrricity Mrrers, G. Byng and E, Sayer, 
London. 

9532. Drawine Boarps, E. B. Jarvis andG, A. Turner, 
London. 

9533. Covertnes for Britr Puiirys, J. Wurbs, 
London. 

9534. Apparatus for GENERATING Gas, J. E. Dowson, 
London. 

9535. Post-carps as INSURANCE Po.ictrs, E. Stascheit, 
London. 

9536. Makina Acip, C. Daub and J. C. Deuther, 
London. 

9537. Wappine for CarTripers, A. Bolton, St. Albans, 
Herts. 

9538. Carpets, A. Webb, London. 

9539, Tires, F. S. de Mondran and E. B. Gras, 
London, 

9540. Motors, H. G, Crinon, London. 

9541. Hot-waTrR Heratina Apparatus, C. R. Lamm, 
London. 

9542. ProsreTi.ks for Orpnancr, C. A. McEvoy, 
London. 

9543. Time-paTInG Stamps, R. B. Ransford. —(The 
Mechanical Inprovements Company, United States.) 
9544, Leap Pressgs, J. E. Kingsbury.—(The Western 

Electric Company, United States.) 

9545. Propuction of SuLpHATE of ALUMINA, J, Boch, 
London. 

9546. Timepixces, J. F. Duke, London. 

9547, : ij——ea ADVERTISING Srens, W. J. Sawyer, 

mdon. 

9548. ADDRESSING Macutnes, W. M. Bower, A. C. Mee, 
and R. H. Lawry, London. 

9549. Macuines for Maxine Spoot Branks, W. P. 
Thompson.—(J. W. Carver, United States.) 

9550. Cranks for WorksHops, J. Matthews, Liverpool. 

9551. CHANGE SpgED Ggar, C. Osborn, London. 

9552, Hernia TrusskEs, F. Matuchet, London. 

9558. Motor VeniciEs, W. H. Kitto, London. 

9554, Loop Track for AcRoBaTIC BicycLE PERFORM- 
ancks, T, A. Hearson, London, 


25th April, 1902. 

9555. Supports for Hinerp F aps for TaBies, E, 
Crowe, Banbury. 

9556. Macuinery to Drive Moror Veuiciss, 8. 
Crowder, Grove Park, Middlesex. 

9557. Fiusnine Rim Urrnat, A. Newman, London. 

9558. CLEANING Knivss, J. Helliwelland I. Greenwood, 
Keighley. 

9559, PHoToGRAPHIC Printina Frames, C. W. Howard, 
London. 

9560. VARIABLE SPEED Gear, F, W. Wilson, Manchester, 

9561. Vatves and Cocks, J. J., T. L, and F. Day, 
London. 





9562. Lips for Fur, Economisers, J. Taylor, Clay Cross, 
Derbyshire. 

9562. TRamcaR Sgats, N. Beaumont, Halifax. 

9564, AUTOMATICALLY IonITING FveL, A. B. Trythall, 
Stoke-on-Trent. 

= Winpow Sasues, A. T. O. Hawkins, Birming- 

Tm. 
9566. Brackets for Pina-Pona, J. Walker, Birmaing- 


am. 
9567. Srgam Jet ConpEnsER, J. E. Weyman, Man- 
chester. 
9568, Ou. Cans, E. M. Hollingsworth, St. Helens. 
9569, SparainG Foun Liven, F. Milan, Huddersfield, 
9570. Power Pressxs, W. B. Challen, London. 
9571. Topacco Pipers, M. B. Hern, London. 
9572, LawN Mow1na Macuines, F. W. Follows, Man- 
chester. 
9573. Bats for TaBLE-TENNIs, P. C. Duncan, Manches- 


ter. 

9574. Freep Hoppers for Brick Macutnes, W. Matthews, 
Blackburn. 

9575. Spinnino Cotton, W. Muir, Accrington. 

9576. WaTeR-cLosets, J. Shanks, Glasgow. 

9577. Cong Coup.ines for SHartina, F. L. Croft and T. 
A. Perkins, Bradford. 

978. CoLLoTyPE Printina Macuines, A. Coe, Brad- 
ford. 

9579. Rims for Cycies, W. Horsfield, Bradford. 

9580. Winpow Fasrentnas, W. Cookall and R. Arm- 
strong, Liverpool. 

9581. Temporary Binper, C. K. and C. A. Reed, 
Kingston-on-Thames, 

9582. Rests for Stoots, G. L. Case, Kingston-on- 

mes. 

9583. ComBinatTion Toox, W. W. Fairchild, Kingston- 
on-Thames. 

9584. Mortistne Macuines, J. Bradbury, J. Bradbury, 
jun., T. and G. E. Fradbury, Glasgow. 

9585. Enpiess CHain Conveyors, W. 8. Henriot, 


Ww. 

9586. APPARATUS for AERATING Liqutps, F. J. Fletcher, 
London. 

9587. Game, C. H. Mackie, Glasgow. 

9588. Stick or UMRRELLA Rack, L. Thomas, Barrow- 
in-Furness. 

9589. CanpLe Houpers, W. Winter, Manchester. 

9590. Apparatus for CounTiInac Macuings, Lever 
Brothers, Limited, J. Gray, and J. Cheshire, Port 
Sunlight, Cheshire. 

9591. ALKALomp, W. H. and T. Hughes, and R. G. 
Whitford, Liverpool. 

9592. ExecrricaL Fusrk Boxes, E. F. Moy, P. H. 
Bastie, and E. F. Moy, Limited, London. 

9593. Ligutine Roos, R. W. Barker.—(L. H. Hamiitt 
and 0. A. Braseth, United States.) 

9594. Scissors Gacgs, F, C. Wolff, London. 

9595. CoMBINATION Hanp Toot, E. O. Jolley, London. 

9596. Batt Raisgr and Conratner, A. Maxwell, 
London. 

9597. Horse-Boot, R. Maynard, jun., London. 

9598. Rapipty Propucine Gas, P. Winand, London. 

9599. PHorocrapHic Cameras, A. S. Newman and 
Newman and Guardia, Limited, London. 

9600. Economica, Conversion of Liqguip AiR into 
Powrr, The Albany Manufacturing Company, 
Limited, and F. Lamplough, London. 

9601. THe Dusete Lap Damp Course, J. Bliss 
London. 

9602. Mrtatiic Hanpvigs for Frytne-pans, J. and J. 
Siddons, Limited, T. Day, and A. Malpass, London. 

9603. HaNDLE-BaRs for VELocIPRDES, G. W. Walker, 
London. 

9604. AcTUATING MECHANISM for Key-BOARD OPERATED 
Macurnes, D. Murray, London. 

9605. Manuracture of ALKALINE CyanipgEs, J. D. 
Darling and C. L. Harrison, London, 

9606. ELastic Revo._vine Supports for VeHiciEes, B. 
J. Diplock, London. 

9607. Capstans, Otis Elevator Company, Limited.— 
(Otis Elevator Company, Incorporated, United 
States.) 

9608. PRopuctnc PHoroGRapHic Prints, E, C, Varry, 
London. 

9609. Tue and Track Couptrines for Harness, A. M. 
Craig, London. 

9610. Potisnine Paste, W. R. Barclay, London, 

9611. Topacco Piprs, R. Thomas, London. 

9612. Gas Jet IoniTING Apparatus, C. E. J. Berthold, 
London. 

9613. Gas Burner Appiiancr, C. E. J. Berthold, 
London. 

9614. Toy for ImpartTina Motion, C. D. Abel.—(A. 
Dufek, Austria.) 

9615. Looms for Wravina, H. H. Lake.—(F. Longoni, 
Italy.) 

9616. PREPARING ALKALINE CHLORATRs, P. A. Guye, 
London. 

9617. Snips’ VentrLators, C. McVeety and J. F. Ford, 
London. 

9618. MacHINE for CuTtine Faprics, J. A. Cameron, 
London. 

9619. CoLourInc Matrers, G. W. Johnson,—{Kalle 
and Co., Germany.) 

9620, Trratina Cotton, W. H. Perkin, jun., and 
Whipp Bros, and Tod, Limited, London. 

9621. HeRMETICALLY CLostnG Trys, F. E. Blackmore, 
London. 

9622. Gas Retorts, G. C. Trewby, London. 

9623. Tanks, H. W. Dige, London. 

9624. PLoveus, H. V. E. Rannow, London. 

9625. VuLcanisInc Process, G. B. Wittenberg, E. 
Brock, and E. Koch, London. 

9626. Borters, R. Viaud, Liverpool. 

9627. Makinu SKAMLEss Goops, W. J. Teufel, Liver- 


pool, 

9628. AppaRATUS for Movunpine Doven, J. Callow, 
Liverpool. 

9629. Stopper for Borries, W. P. Thompson.—(4. J. 
Brooks, United States.) 

9630. MaGnetic Raitway ApPLIANcEs, A. C, Albertson, 
Liverpool. 

9631. Devick for ADVERTISING PuRPoses, A, Crowden, 
London. 

9632. Toorn Brusuks, E. Gaitzsch, London. 

9633. Hot Air Barus, R. Otto and W. H. Schwedler, 
London. 

9634, FounTarn Pens, W. W. Sanford and F. D. Bennett, 
London. 

9635, CreaR-cuTTERs, C. F. Hofmann, London. 

9636. Harr-Cur.ine Tones, J. Szillisy, London. 

96387. Macuines for Turnina Hay, P. J. Parmiter, 
London. 

9638, Motors, L, Sterne, London. 

9639. WHEEL Busugs, K. J. Christoffersen, and EF. 
Eriksen, London. 

9640, Sun SuHapes, L. Seeger, London. 

9641, IMPROVEMENTS in ACETYLENE GENERATORS, F. 
Windham, London. 

9642. Boots, A. J. Boult.—(United Shoe Machinery 
Company, United States.) 

9643. Recepracites for Books, E. von der Groeben, 
London. 

9644, Musical InstruMENTS, A. J. Boult.—(K. W. J. 
Heinecke, Germany.) 

9645. Enoings, J. Hambly, London. 

9646. GreAsk SEPARATOR, D. M. Nesbit, London. 

9647. VenTILATORS, D. M. Nesbit, London. 

9648. HratTina by Liquip Furi, G. R. Smith, Bir- 
mingham, 

26th April, 1902. 


9649, FLorat Decoration, 8. H. Levi, London. 

9650. Liquip PatcHinc TrRE Cement, E, Blundell, 
Wem, Shropshire. 

9651. Enema Syriner, F. W. Mitchell, Seven Kings, 


Essex. 

9652. RaiLway SIGNALLING Apparatus, E. Twaits, 
Kings Lynn. 

9653. PRoTEcTiING VESSELS from TorPpEpogs, W. P. Fox, 
Sheffield. 

9654. ProrecTine VassEts from TorpEpogs, W. P. Fox, 
Sheffield. 

9655. REFRIGERATING AppaRaTus, A. G, Enock, Man- 
chester, 
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9656. Puzzie, R. Galland-Mason, Douglas, 1.0.M. 

9657. ATTACHING Matcnes to Paper, R. Galland-Mason, 
Douglas. 

9658. NON-FLAMMABLE Fasrics, The Calico Printers 
Association, Limited, and W. Warr, Manchester. 

9659. Moutps for Pirgs, W. Jones and E, Wright, 
Wolverhampton. 

9660, Ansornpina Casks, W. Doman and W. Jones, 
Wolverhampton. 

9661. PortTaBLe Skip for Loapina Vans, F. Murdoch, 


Gh: Ww. 

oem. Eeeane Enaine Improvements, J. A. MacKenzie, 

Glasgow. 

9663, ; TRic TRaAMcARS, T. Rhodes, Bradford. 

0664, New Partour Game, W. Sykes, Horbury, York- 
shire. 

9665, Or-cans, C. Earnshaw, Halifax. 

9666. Covers for TRamcaR Sears, H. A. Soul, Liver- 
wol, 

oatt. Trawt Gear, J. A. and A, 8. Duthie, Aber- 
deen. 

9668. FrusHine Cisterns, T. W. Woodhouse, Don- 
easter. 

9369, ALTERNATING-CURRENT Motors, T. H. Churton, 
Leeds. 

70, Compressina Scrap MEtAL 
Sharp, Manchester. 

OTL. AMBULANCE Waaons, F. Brighton, Leicester. 

“672. Wrtantnc Macuing, W. Beresford and J. H. 
Eccles, Liverpool. 

673. Foa Stanars, F. J. Elford, Dartmouth, Devon- 
shire. 

9674. Tron Pipes for Water Mains, G. H. Lloyd, 
London. 

0375. CoIN-FREED Apparatus for Gamgs, H. Hartley, 
London. 

9676. REGENERATIVE Furnace, E. E. Doddrell, Man- 
chester. 

677. InTENsIFrER for Hypravutic Macuinery, J. J. 

Dean, Manchester. 

i78. Hatr-pins, W. Johnston, Manchester. 

i179 Micrometer for Gavaine Fisuine Gut, M. Cars- 

well, jun., Glasgow. 

9680, PorTaRLE Borers, R. Meldrum, 
Scotland. 

%681. Boots, W. Fairweather.—(E. P. Worth, United 
States. 

9682. W Sinsplins SreaM Generators, J. H. Rosenthal, 
Glasgow. 

9683, AppaRaTus for AcTUATING REVOLVING STRAINERS 
for Paper Purp, H. J. Rogers and T. Allen, 
Watford. 

9684. APPARATUS for HeaTINa WaTER, F. Clarkson and 
T. Cubitt, Brentford. 

9685. CompounD Tramway Raits, W. L. Le Maitre, F. 
G. W. Parker, and E. Rhodes, London. 

9686. Cramps, T. Peters, London. 

9687. Tir Rerarver, E. L.. Heelis, London, 

9688. Corn-rreED Gamers, R. E. Wickes, London. 

9389. Cors or Crirs for Infants, L. G. C. Savory, 
London. 

969. CLoTcHes, R. Eckersley, Keighley. 

9691. Games, G. L. Hogan, London. 

9692. IMpLeMeNts for Skatina Baas, Boxes, &e., A. J. 
Boult.—(The Porter Safety Seal Company, United 
States.) 

9693. ToBE Mitts, H. Walker, London. 

9694. Bit Fitgs or Hotpers, Yawman and Erbe 
Manufacturing Company, London. 

9695. Apparatus for Press-copyrna Letters, A. J. 
Boult.—(Yarman and Erie Manujacturing Company, 
United States.) 

96%. Mrerat AtLoy, T. W. Just and W. F. L. Frith, 
London. 

9697. POWER-TRANSMITTING MECHANISM, F, W. Reed, 
Manchester. 

9698, Vaives for Prrumatic Tires, F. W. Ingram, 
London. 

9609, GrixnpInc Valves, K. Koppert and W. Hagspiel, 
London. 

9700. Syrmors and like Instruments, G. 
London. 

9701, ELRcTRiK 
ing, London, 

9702. Sprinas, A. E. 


into Buiocks, T. 






‘ 






Kirkliston, 


Lampe, 
Tramways, J. Leighton and R. Hack- 


Durrant and P. C. Smith, 


London. 

9708. Penctts, W. H. Chipperfield and E. 8. Cook, 
London. 

9704. Swircurs, A. Vandam and T. H. Marsh, 
London. 

9705, Apparatcs fer Mixtne Ligurps, A. 8. Legg, 
London. 

9706 Fiuyinc Macatxre Propecrer, A. H. P. Blunt, 
London. 

9707. Printine Foor Coverrnas, A. F. Lundeburg, 
london. 

9708. Sprevactes and Piner-nrz, A. Heidrich, 
London. 


970%. Treatment of Skrvs, R. C. and J. E. Sennett, 
London. 

9710. Support for Goir 
London. 

9711, MaGazrne Pistots and Firg-arMs, J. Imray.— 
(Colt’s Patent Fire-arms Maavjacturiny Company, 
United States.) 

9712. Ho_prr for Supportine Toracco Pipgs, A. HH. Try, 
London. 

9713, Apparatos for DrLiveERInG Liguips, P. Clark, 
London. 

9714. Rorary 
London, 

9715. Screw Nalis, T. B. Hitchman, Walthamstow. 

9716. Irons, F. Krupitza, London, 

9717. ProrograPpHic Suutrers, H. Barby, London, 

0718. Frepixe Cake for Carrie, L. J. P. M. J. Dupere, 
London. 

9719. Motors for VELOCTPEDES, 
London. 

9720. Firk Ararms, P. Offenbroich and L. Mafell, 
London. 

9721. E_retric Conprnser, A. Vosmaer and A. Lebret, 
London. 

9722. Vatves, A. Radovanovie, London, 


Ciuss, G. G, Stanham, 


Exoines and Pumps, F. G. Bates, 


&e., A. Clemtnt, 


28th April, 1902. 


9723. Lee and Hip Extension, H. Hinchliffe, London. 

9724. Inpicators for Storage Tanks, C. Harvey and 
W. Paddock, Birmingham. 

9725, BaLLasTING Tanks for MARINE VESSELS, J. Kay, 
Glasgow. 

9726. Fiaurgep Woven 

ester. 

9727. Matrices of Macuings, A. Whiteley and R. C. 
Elliott, Manchester. 

9728, Bar Firtines, W. Fraser, Birmingham. 

9729. Presses for Tennis Bats, D. McGill and W. 8. 
Webb, Birmingham. 

9730. Srgam CyLINDER Valves, F. T. Walker, Man- 
chester. 

9731. WasH Basin, W. H. and B. H. Jones, Wolver- 
hampton. 

9732. OvTpoor Seats for Tramcars, G. Boys, Man- 
chester. 

9733, WInDOW-BALANCING AppPaRaATus, T. H. and J. 
Westley, Stockport. 

9734. SureicaL Lint- MAKING Macuing, C. Biair, 
Preston. 

-~ A Six-mMouLtp Cytinper, H. Woodhead, jun., 
weeds, 

9736, SELF-ACTING MECHANICAL Toy, P. Cowe, Berwick. 

737. eg oc gga Boor Buttons, C. Nicholas, Glou- 
cester. 

9738. TaBLE Knire, A. Reid, Romford, Essex. 

9739. Exposep Seats for Tramcars, C. W. Goodall, 
Bradford. 

740. OPERATING the VaLves of Enotnes, J. H. 
Hamilton, Sandiacre. 

9741, Sprsninc Frames, N. R. Newsholme, Halifax. 

9742. CaRD or State Hoi .DER, T. Heslop, Stockton- 
on-Tees, 

9743. Incor Mou.p, J. Reay and The South Durham 
Steel and Iron Company, Limited, Stockton-on-Tees, 


Faprics, T. Taylor, Man- 








0447. Prorgctina PLants from Sivas, R. B. Grant, 
Glasgow. 
9745. Miners’ Picks, W. and W. Bradley, Sheftield. 
9746, TREATMENT of Frprous Susstances, F. E. Daw- 
son, Keighley. 
9747. Liquip-pistRinuTING Apparatus, M. J. Adams, 
eds, 
9748. Reevina Paper in Werne Form, T. Cossar, 
agow. 
9749, Automatic Gas-REGULATING VALVEs, J. W. and 
G, H. Ewart, London. 
9750, TramcarR Srats, W. Winfield and J. Shone, 
Liverpool. 
9751. PHonoarapus, A. Koven, Cologne. 
752. SUPPORTING STRREO PRINTING PLaTeEs, E. Pitman, 
London. 
9753. Macuine for Wasuina Borries, H. G, Smith, 
London. 
9754, Tonacco Piers, J. R. Hands, Liverpool. 
9755, Brpstrap, E, Lycett, Birmingham. 
9756. OpricaL INstruMENT, F. W. Gunton, London. 
9757, Permanent Ways of Raitways, W. Youlten, 
London. 
9758. ARGAND BurNgRs for Gas Liautina, W. G. Potter, 
Wimbledon. 
9759. MANUFACTURING ARTIFICIAL Woop Boarps, J. 
Sims, London. 
9760. COLLAPSIBLE WASHING Tus, K. Bacr, London. 
9761. CurLING Moustacuegs, F. Perzy, London. 
9762. Sewinc Macuiyegs, F. Simmons, London. 
9763. Meta Casements, E. Glover, London. 
9764, MANUFACTURE of ARTIFICIAL Stongs, F. Aren- 
berg, Sutton, Surrey. 
9765. Puzzir, R. A. Lewis, London. 
9766, Hammers, G. H. Painter and A. E. 
London. 
9767. Games, E. C. L. S. Roberts, London. 
9768. Games, E. C. L. 8. Roberts, London. 
9769. Device for Pickina Up Batis, A. J. Chaston, 
London. 
9770. Devicr for VENTILATING BEDROOoMs, J. Norman, 
London. 
9771. Ear Trumpets, T. W. Messenger, London. 
9772. Racks for Soap and Brusues, F. Vinten, 
London. 
9773. Sasa Winpow, H. H. Dobney, Nottingham. 
9774. Wiper for Printina Priates, F. E. Blaisdell, 
London. 
9775. Recovertna Ink from Prats, F. E. Blaisdell, 
London. 
9776. Sream Enotne, L. H. Jolly and J. Hersant, 
London. 
9777. Stoves, W. H. Lear, London. 
9778. Stoves, E. R. Cahoone, London. 
9779. AuTomMaTIC GasLicHTErRs, C. E. 
London. 
9780, Firttna for Evectric Lamps, J. Kremenezky, 
London. 
9781. Batu. Caninets, J. R. Greenhalgh, London. 
9872. PuotocrapHy, H. E. Newton.—{The Farhen- 
Sabriken vormals PF, Bayer and Co., Germany.) 





Hook er, 





J. Berthold, 


9783. Suspensory Cuin Strap, EK. H. Nicholson, 
London. 
9734. BEeLL-sHirTING MgcBanism, H. H. Lake.— 


(Adama Laundry Machinery Company, United States.) 

9785, APPARATUS for MANUFACTURING Gas, R. B. 
Ransford.—(La Compagnie Universelle d' Acétylene, 
Franee.) 

9786. ManuracturgE of Snort Tupgs, H. Howard, 
London. 

9787. Fixtna Curtains, H. E. Keeler and H. L, Dun- 
ean, London. 

9788, ELECTRICALLY-PROPELLED VEHICLES, W. M. Brown, 
London. 

9789, Evectric Rartway Systems, H. E. Keeler, 
London. 

9790. Maxtina Basic Zryc Carponate, P. A. Guye, 

mdon. 

9791. Puttrne Bortep Suaar, G. W., F., and A. Bar- 
ratt, and J. B. Stennett, London. 

9792. APPARATUS for Ratstna Liguins, C. Bouillett, 
London. 

9793, Venicies, E. C. Newell, London. 

9794. Resrrvorr Brusnes, R. and A. H. B. Ingram, 
London. 

9795. Bortnc Appakatus, W. Bartholemiius and E. 
Eichler, London. 

9796. INTERNAL ComMBUSTION 
London. 

9797, Countinc Macuriygs, E. Schuster, London. 

9798. Vatves, J. E. Bousfield.—(#£. W. Hopkins, Gev- 

many.) 

9799. Suction Pump, J. E. Bousfield.—(&. W. Hopkins, 
Germany.) 

9800. Switcn for TELEPHONE SwitcuRoarps, L. M. 
Ericsson, London. 

9801. TELEPHONE Jack - TRIPS, I. 
London. 

9802. Gear for Distance Recisters, P. 
London. 

9803. Decomposition of ALKALINE Sats, M. Wilder- 
mann, London. 

9804, Moutpinc ArticLEes of INDIA-RUBBER, E. Bert, 
London. 

9805, Tupes and Covers for Pygumatic Tires, E. Bert, 
London. 

9806. FacruitsTinec the TRANSHIPMENT of Carcors at 
Sea, J. Melandri, J. H. Hallett, and T. Jones, 
London. 

9807. InvaLips’ Coucnges, O. Lademann, London. 

9808. Propuctnac AERATED Waters, F. de Bruno- 
Austin, London. 

9809. LauncHING Boats, A. J. Boult.—(H. G@. Ruhaak, 
Holland.) 

9810. CLocks, A. Harvey, London. 

9811. VaLvEs, A. Elliott and Elliott and Garrood, 
Limited, London. 

9812, Bigacnine Liquor, A. J. Boult.—(/. Siehert and 
G. Tempel, Germany.) 

9813. APPLYING Strips to Boxes, A. J. Boult.—(F. 
Kaulyersch, Germany.) 

9814, APPARATUS for CLEANING Roaps, H. Edmunds, 
London. 


Enotnes, L. Bayer, 





M. Ericsson, 


Delasalle, 


29th April, 1902. 


9815. PREVENTING ELEectric SpPaRKING, W. L. Wise.— 
(K. Birkeland, Norway.) 

9816. PaTtTgRN MecuantsM for Looms, E. Hollingworth, 

A, 8S, Cowan, United States.) 

9817. PatrerRN Mecuanism for Looms, E. Holling- 
worth.—(A. 8. Cowan and B. F. MeGuinesa, United 
States.) 

9818. DRitLine Tooxs, J. Lambert, Keighley. 

9819. ELectric InsuLators, J. B. Smith, Fleetwood, 
Lancs, 

9820. FoLpine TaBiEs and Stroots, H. J. Shacklock, 
London. 

9821. Casement Stays, E. J. How and H. King, 
London. 

9822. RaiLway Systems, W. B. Smith and’ G. Napier 
and Sons, Limited, Southampton. 

9823, COLLECTING SEWERAGE, R. McKee and C, A. 
Jackson, Fife. 

9824, ASCERTAINING the NumpER. of THREADS in Corn, 
E. Smith, Bradford. 

9825. Fuse Boxes, R. F. Hall, Birmingham. 

9826. SEPARATING Paper in Macutnes, W. Bridge- 
water, Leicester. 

= Gear for Fancicuts and Wixpows, J. C. M. Box, 

Ww. 

9828. CoupLina, G. Trotter, Glasgow. 

9829, VEHICLE-DRIVING MECHANISM, C. Garside, Acocks 
Green, Worcestershire. 

9830. GuaRD for Front Waeet of Bicycirs, H. Isitt, 


‘ord. 
9831. Nozzir, R. and C. H. Wallwork and A. C. Wells, 
Manchester. 
9832, Packagaes for Cicaretrrs, J. Hamer, Man- 
chester. 
9833, Stirrers for Crxprrs, W., F., and R. Walker, 


Liverpool. 
9834, Fans, Lord Brothers, Limited, and T. G. Mills, 
Manchester, 





9835. Parnrers’ Scrapers and Knives, T. Tyzack, 
Sheftield. 

9836. TRoLLEYs, W. B. Smith and G, Napier and Sons, 
Limited, Southampton. 

9837. Razors, H. Koenig, Manchester. 

9838. Rrecorpinc Harmonic Movements, F. B. Bond, 


th. 
9839, Fitz Hanp.es, P, Bender, Manchester, 
9840, Buoy for Fisutva Nets or Lings, [. Mackintosh, 
Inverness. 


9841, Launpry Washing Brusa-Roarp, F, Nixon, 
Ramsgate. 

9842. Treatina Copimp Pxotoararsus, G. Gerlach, 
Glasgow. 

9843. WATERING TRovaus for ANIMALS, N. W, Griswold, 
Glasgow. 

9844. Emeraency Brake for Tramway Cars, C, Real, 
Glasgow. 


9845, Coronation Sarety Harprx, H. and W. Thomp- 
son, Sheftield. 

9846, Winpow Biinp Rack Putirys, 8. C. Wilcox, 
London. 

9847. CompinED Town and Country Map, H. Kalich, 
London. 

9848. CycLk Forks and Stays, E. F. Goodyear, Bir- 
mingham. 

9849. INCANDESCENT ELRCTRIC W. Barker, 
Burnley. 

9850, Fasteninas for Decks of Sures, F. J. Sweeting, 
London. 

9851, SELF-GENERATING Gas Lamp, P. Rost, London. 

9852. Paw.s for Lirmina Gear, &c., A. H. Wall, 


Lamps, 


London. 
9853. RecepTacces for Excreta, H. Jonas and A. G. 
Buttifant, London. 
9854, Fitters, A. J. Boult.—(D. Rojat, France.) 
9855. Trees for VeaicLe WaHekxs, J. Libaud, London. 
9856, BOILER-FEED Apparatus, C. M. Hepworth, 


on. 

9857. TYPE-WRITING Macuings, A. J. Boult.—(C. Latham 
Sholes Typewriter Manufacturing Company, United 
States.) 

9858. Pumps, F. McCulloch, London. 

9859. IMPLEMENT for Strippinc Wire, C. C. Sibley, 
London. 

9860, Gas Enorngs, C, C. Longridge, London, 

9861, Mgans for Securina Cams, A. C. W. E. Prae- 
torius, London. 

9862. Steam Ewnaines, G. Gibbs, 
London. 

9863, Serum for the TREATMENT of Diapers, F. Blum, 


Howard and G, 


London. 

9864, InpicaToR for STEAM GENERATORS, H. Thiemann, 
London. 

9865, INTERNAL CompusTION Enatners, R. 8S, Lovelace, 
London. 

9866. Brakes for WHEELED OrpDNANc®, A. Reichwald. 
—(F. Krupp, Germany.) 

9867. Lamps, W. H. I. Welch, London. 

9868. Manuracture of Starca, C. F. Cross and J, 
Traquair, London. 

9869. Draw-Bars for RatLway Venicies, H. 8, Framp- 
ton, London. 

9870. Too. for the Use of Farrigrs, &e., J. Vernon, 

London. 

9871. Manuracture of Gas Mantes, W. T. 
London. 

9872. Hotpine Drvice for Carns, Library Bureau, 
Limited, and D, E. Hunter, London. 

9873. Convryine ELecTRIcaL Enerey, A. G. Brookes. 
—(H. G. Thowpson, United States.) 

9874. Gas LicutsERs, E. De N. Anderson, London. 

9875. MANuFacTURE of HyprocHLoric Acip, A. M. 
Clark.—(The General Chemical Company, United 
States.) 

9876. RatLway Sicnars, G. C. Marks.—(W. M. Chap- 
man and W. Peatell, United States.) 

9877. VENTILATING System, D. M. Nesbit, London. 

9878. MANTLE Suprort for Gas Burners, H. H. Tibbs, 
London. 

9879, Fioorina, G. C. Marks.—(0. W. Novevoss, United 
States.) 

9880, Puncuine Macuines, D. T. and H. W. Youngand 
W. Faulkes, London. 

98831. Curriso Macuinegs, H. J. Salmon, J. Capper, and 
J. Deaville, London. 

9882. Propvctna PatrerRn Carps, 
Liverpool. 

9883, SprED MrcuanisM, The Smith Lyraphone Com- 
pany and J. A. Smith, London. 

9884, Hypravutic Press Mremper, M. A. 
London. 

9885. Rock-DRILLING Macuings, A. H. Gibson, London. 

9886, Mart Service Apparatus, G. A. Owen, London. 

7. Buttons, J. W. Rogers, London. 

9888. Vatve Gear of Steam Enoines, J. R. Hopper, 
London. 

9889, APPARATUS for Printina AppreEssgs, C. Baker, 
London, 

9890. Makino Srekt, E. C. Wills and H. Evans, London. 

9891. Sprivas, V. Meyer, London. 

9892. Appine Devices for TypEWRITING MACHINES, 
J. G. Lorrain.—(J. C. Wolfeand BE. W. Moreton, United 
States.) 

9893. Enoines, W. Bernhardt, London. 

9894. PeramBu.ators, S. P. Withrow, London. 

9895, Rattways, H. J. Haddan.—(The Storm Railiray 
Signal Company, United States.) 

9896. SLotrinc Macurnes, W. R. 8. Parker, London. 

9897, Kris, G. B. Ellis. (Société Anonyme Manufacture 
de Faiences et Porcelaines & Saint-Amand-lea- Baus 
(Nord), avec svecursale & Wandignies Hamage, J. 
Folacheid fila, A. Labacq:, and M, Bouchart, Franee.) 

9898, ENcInE Cyiinpers, A. J. Dudgeon.—(Soci/t/ 
Anonyme J. Cockerill and H. Savage, Belgivin.) 

9899, MAKING AERATED Beveraors, P. E. Malinstrom, 
London. 

9900. Boi.ers, E. F. Edgar, London. 

9901. DistRinuTING MorivE Fiurp, A. 
London. 

9902, ACETYLENE GENERATORS, W. L. Wise.—(E. von 
Szalay, Hungary.) 

9903, Frre-arMs, L. O. Thayer and T. P. Butler, 
London. 

9904. CurtinG Fasrics, G. H. Rayner.—(J. Maeweck+, 
Germany.) 

9905. WaATER-TUBE Borters, G. W. Johnson.—(E. (. 
Rust, United Stotes.) 

9906. ReEPRopucING Sounps, T. B. Lambert, London 


Sugg, 


T. Capper, 


Smith, 


Bollinck x, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


686,247. Centre PLate rorCar Trucks, J. C. Barber, 
Chicago, Ill.—Filed June 3rd, 1901. 

Claim.—A centre-bearing plate composed of an upper 
and lower member connccted for swivelling movement 
in respect to each other, the upper member having a 
concave bearing surface, and ir loner member having 
a convex bearing surface, at least one of said bearing 
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surfaces having radial clearing grooves, whereby 
water, dust, rust, or other form of materials cannot 
accumulate between the bearing surfaces of the two 
plates, but will be worked off and out through said 
clearing grooves, substantially as described. 
686,273. TooL-HoLDING Device, M. Dunn, Dennison, 
Ohio.—Filed August 30th, 1900, 
Claim.—In a tool holder, the combination with the 





holder bedy 1, having oppositely - arranged ae 


inwardly-inclined tool recesses 3, of tools havi ‘ 
projections 16, said tools adapted to be pte dry 
recesses, an jnternally-threaded - 


686,273 } 


said Sectional sleeve 





adapted to engage external threads of said body 1 
said sleeve sections having internal recesses adapted 
to receive the ot eee of said tool shanks, and a 
locking ring for holding said sleeve sections together 
substantially as specified. : 


686,352. Rivetino Macuing, W. Sellers and W. Levis 
Philadelphia, Pa,—Filed October 25th, 1899, . 
Claim.—(1) A riveter frame, composed of two fixed 
oer separated at one end and united at the 
other end by a compressive member and by a tensile 
member, in combination with a cylinder between said 
members, a movable riveter die carried by one of said 
jaws and a lever within one of the jaws which trans. 
mits the cylinder pressure to the riveting die. (2) In 
ariveting machine, a driving and draw-back piston 
connected with the riveting die so as to move there. 
with, a main piston alternately connected with and 
disconnected from the riveting die, a pressure pipe 
which admits pressure to the driving and draw-hack 
piston and to the main piston, means to prevent the 
admission of pressure from the pressure pipe to the 
main piston until a predetermined pressure is 
obtained on the driving and draw-back piston, and 


[686,352] 

















means to automatically cut off said pressure supply to 

the main piston when a predetermined pressure upon 

it is obtained. (3) In a riveting machine, a main 
piston adapted to rotate the driving and draw-back 
piston and piston-rod, packing between the two 

pistons, a device for compressing said packing and a 

connection between said device and the main piston, 

whereby in the rotation of the main piston said device 
is advanced or retracted. 

686,427. Apparatus ror ComPpREsSING Gases, II” 7. 
Sugg, Westminater, Eagland.—Filed July 230, 
1901. 

Claim.—In apparatus for compressing gases, the 
combination with a single hase plate having within it 
both ports and passages for a motor fluid and ports 
and passages for the gas to be compressed, of horizon- 
tally - oscillating motor cylinders and horizontally- 


























| 
oscillating compressing cylinders, a crank shaft 
arranged perpendicularly to said base plate and in 
relation to which the said motor cylinders and com- 
pressing cylinders are ly arranged, and con- 
nections between the said crank shaft and the piston- 
rods of said motor cylinders and compressing cylinders, 
substantially as herein descri 
686.713. Fizip Gun Carriaas, G. 8. Clarke, London, 
England.—Filed January 25th, 1901. 

Claim.—(1) The combination with a field gun carriage, 
of a spade-anchor hinged to the axle, and having « 
telescopic extension to the stem thereof, (2) The com- 


{$87,713} 





bination with the axle of a field gun carriage, of 9 
eylinder hin, thereto, a second cylinder within the 
first, extensible and rotatable therein, a spade anchor 
connected to the second cylinder, and means for pro- 
jecting the second cylinder. 
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LITERATURE. 





Naval Efficiency: The War Readiness of the Fleet. By 
““\rncHtBALD S. Hurp. London; Chapman and Hall, 

Limited. 1902. 

Mr. Hurp may be accounted a lucky man in that the 

appearance of his book cvincides fairly closely with the 

famous speech on the same subject delivered by our 
“only admiral ” at the Landon Chamber of Commerce. 
If it filled no other want it would supply a species of 
antidote to the—to quote Admiral Fitzgerald—* brilliant 
gas” of Lord Charles Beresford ; for Mr. Hurd, though 
tinged with a sufficiency of pessimism to satisfy ordinary 
people, is essentially restrained and free from hysteria. 
‘As we shall presently show, we by no means agree with 
some of his conclusions, and for that very reason we the 
more appreciate the restraint that is the keynote of this 
work. The hardest thing in the world seems to be to 
point out defects, real or imaginary, without violent ex- 
aggeration. In the book under review exaggeration is 
conspicuously absent. 

The avowed object of the work, as stated in the intro- 
duction, is to direct attention to the need for a definite 
policy of defence. The author indicates very clearly his 
conception of the dangers to the Navy that lie in the 
South African war, and the’consequent undue importance 
which the army obtains in public view. “ The difficul- 
ties of the campaign in South Africa have led to an 
exaggerated idea of the importance of the army in the 
scheme of imperial defence, and have tended to mini- 
mise the popular conception of the réle of the Navy.” 
This is an absolute truth, and might without any exag- 
geration have been stated in far more forcible terms. 
There is a very real and grave danger that in playing 
with an imitation of the German army we stand to forget 
that an army can never be of any use to us in the early 
stages of a serious war, while if the Navy fails there will 
be no final stages—it will be “all final right away,” as 
an American author has it. A British army, in fine, can 
only be used by virtue of a preponderating fleet, and 
we could wish that Mr. Hurd had pressed this point 
home still more strongly, for the public needs to have 
the point continually before it. 

Mr. Hurd gives as a second raison d’étre for his volume 
the danger of the ery for a fleet on a“ war footing.” The 
sum of these cries, as he pithily observes, is 1 demand to 
“bring the administration of our Navy more into line 
with that of the German fleet.” This is very happily 
put. The German navy has a very high state of 
efficiency ; but a cardinal feature in obtaining efticiency 
in the Fatherland is to create the impression that all 
possible rivals lack the German proficiency. The system 
has good points—for the Germans; but its conclusions 
need not be accepted as gospel everywhere. 

The book is divided into ten sections. The first deals 
with “The Navy and the Nation,” and more or less 
emphasises the points made in the introduction. The 
second is on the Navy’s functions, and may with advan- 
tage be read and pondered by those worthy provincials 
who demand “ guardships ” for local harbours, under the 
impression that “naval defence’ means using ships as 
floating forts. Of course, to any even moderately 
thoughtful person nothing can be more ridiculous than 
the idea of splitting up a fleet so that its units can be 
overwhelmed in detail; but we have, unfortunately, far 
too much evidence that any number of people do not 
think even moderately on this question. Hence we are 
by no means sure that this is not the most important 
chapter in Mr. Hurd’s book, for he is at pains to argue 
patiently with people of this sort. This makes us forgive 
him for excursions elsewhere that lead him to opposite 
extremes in decrying fortifications after the manner of 
the “ blue water school.” It may be laid down as an 
absolute truth that in matters naval all extremes are bad, 
and the “ blue water ’ school represents one of the worst. 
Realising the mobile power of ships and the immobility 
of forts, it straightway decries all fortresses save primary 
bases, wilfully ignoring that, in reason, every additional 
base adds to the power of fleets. The concluding para- 
graph of the chapter is well worth thought :—* Broad 
questions of defence are usually forgotten in some side 
issue of no importance, and members of naval constitu- 
encies will dilate . . . on rates of pay for dockyardsmen 
and their petty grievances. . . . Parliament is trivial in 
its attention to the provision for safeguarding the 
Empire.” 

_ Chapter III. deals with the cost of the fleet, and is of 
interest chiefly to the statistician. Chapter IV. treats on 
the distribution of our squadrons, which, in Mr. Hurd’s 
view, appear to be distributed rather more than they 
need be. Mr. Hurd does not state his authorities for the 
tables that he gives, which is a pity. He places the 
French Mediterranean fleet quite incorrectly as compared 
with French authorities, giving but six battleships and 
one coast defence ship. French figures are eleven battle- 
ships and two coast defenders—mere gunboats of no 
value—the Tempéte, reckoned by him, not being counted 
by the French. The error is due, probably, to the 
omission of the French “reserve” ships, a recently- 
formed division in partial commission. Then, too, he is 
too liberal with Russia, which has not nine battleships 
i commission in the Black Sea and Mediterranean, but 
about five, and those only for part of the year. However, 
this may be hypercritical, and we are quite at one with 
Ir. Hurd in his view of the importance of taking count 
of the German force in home waters, and his charges that 
the Admiralty, though they build homogeneous ships, 
yet fail to make full use of them. He puts this last 
point very well indeed. 

Chapter V. deals with the Anglo-Japanese treaty, 
which has the author's sanction. This, perhaps, may 
account for the absence of any mention of one kernel in 
the matter—that Japan is building no more big ships, by 
virtue of which the relative value of her fleet will decline 

Sensibly in a very few years. But this particular item 





seems to have been unrecognised everywhere, save, 
perhaps, by Japan. 

The sixth chapter, entitled “ Missing British Cruisers,” 
is marred somewhat by Mr. Hurd’s evident desire to 
avoid any semblance of exaggeration to prove his point. 
Otherwise it is an excellent chapter, and contains at least 
two points better put than we remember to have seen 
them before. One is that we turn our cruisers into 
colliers by sacrificing all to coal stowage; the other that 
the average battleship is as fast or faster than the 
average minor cruiser. This point—patent enough 
though it be—has been, and is, very imperfectly realised, 
and is a powerful argument against the absurdity of our 
present classification system. 

Chapter VII. treats of destroyers, and it is here that 
we are least in agreement with the author, who tends to 
repeat too much the sort of thing that one has already 
read ad nauseam in the daily papers. His figures as to 
accidents, &v., are correct enough, but they are given 
without any indication that the author properly appre- 
ciates the conditions of destroyer work. By the nature 
of things destroyers must be relatively frail. Those who 
serve in them are not dissatisfied. Mr. Hurd might with 
advantage have studied more some of Mr. Yarrow’s dicta. 
Such faults as exist in present destroyers are chiefly due 
to the fact that the essential feature—elasticity—in the 
view of Mr. Yarrow, their inventor, is just the feature 
that “ official improvements” have ignored. Whatever 
dangers very swift destroyers may risk, slow strong ones 
will have the fatal defect of being easily overhauled by 
any modern big ship. 

Chapter VIII. is called “ The Réle of the British Sub- 
marine.” Mr. Hurd appears to be by way of a sub- 
marine enthusiast, and he is rather severe on those who 
—like us—have been a little sceptical as to wonderful 
results across the Channel. Mr. Hurd’s line of argument 
is that it would be to French interest to decry the sub- 
marine rather than to exaggerate its virtues; therefore 
it has virtues. This hardly conveys the impression that 
Mr. Hurd has studied French history, or the kindred 
case of the mitrailleuse in 1870 would have prevented 
this remark. Still, for an enthusiast, he is remarkably 
reasonable on the whole, though to ask us to believe in 
submarines because Admiral Dewey grew euthusiastic 
over them seems rather a big demand. Again, how are 
we to take this statement. “If, as Lieutenant Dawson 
prophecies, the British submarine possesses sight when 
submerged, the officer in command will be in a superior 
position to his colleague who is navigating a destroyer in 
foggy weather.” In the name of all that is wonderful 
we would ask, how ? 

Chapter IX. deals with the “War Readiness of the 
Fleet.” It is a long chapter, chiefly a compilation of 
facts put together in agreeable form, and happily without 
very much Lord Charles Beresford in it. : 

Chapter X. treats of Mr. Hurd's special subject, “ Dis- 
organised Shipbuilding.” It ison much the same lines as 
his article in the 1901 Naval Annual, and puts the facts 
of the case very well indeed. 

The book concludes with an appendix that does not 
seem to serve any useful purpose, unless it is that of 
padding. Statistics are not Mr. Hurd’s strongest point ; 
there are so many now-a-days all different, that the 
selection of the best authorities needs as much or more 
knowledge than is required to create an “authority.” Mr. 
Hurd selects an arbitrary date for effective ships—1889. By 
this means he excludes our Admiral class, which is correct 
enough, but sandwiches in many French ships like the 
Hoche, Courbet, Terrible, &c., which have no more 
fighting value than our Admirals. So, too, to reckon in 
ships like the Russian Khrabrias armoured coast defence 
vessels savours of the absurd. Points like these render 
these statistics of minor value, while there is the further 
objection that there are a good many misprints in arma- 
ments--the Magenta, Neptune, Courbet, Dévastation, 
Senyavin, Usakof, Apraxin, Ersatz Kénig Wilhelm, Prinz 
Adalbert, Re Umberto (omitted altogether), Cincinnati, 
Newark, San Francisco, reconstructed Chicago (omitted 
altogether), Iwate, and Idzumo, being some of those we 
note. The Naval Annual and the Naval Pocket Book 
will hardly feel grateful for Mr. Hurd’s mention of them 
as sources of his information. However, doubtless many 
of these statistical errors are misprints, and even were 
they otherwise, they would in no way invalidate the bulk 
of an exceedingly interesting and able work, which has 
the especial merit of attacking existing institutions with 
moderation, and not all along the line. 


The Law and Practice relating to Patents, Trade Marks, and 
Designs, with a Digest of Colonial and Foreign Patent 
Laws. By Davin Futton. London: Jordan and Sons, 
Limited. 1902. 


Tuts book, so far as the English portion is concerned, is 
exceedingly well and clearly written, and should be of 
use to inventors. The utility of the whole, however, is 
greatly marred by a series of mistakes in the chapter on 
foreign laws. The author has apparently attempted to 
discuss the laws alone, without any knowledge as to how 
they are interpreted. For example, he states that in 
Austria, Luxemburg, Norway, Russia, and Sweden, a 
publication, to be fatal, must take place in the countries 
themselves. This is an error; publication, whether in 
the countries themselves or elsewhere, is fatal. Again, 
on page 400 is made the statement that there is no 
preliminary examination as to novelty in Norway, 
whereas patents are often refused in that country for 
want of novelty. The author is also somewhat premature 
in his statement that twelve months’ priority is given in 
Sweden. 

Under the heading “Switzerland” several mis-state- 
ments occur. For instance, we are told that “an 
examination as to novelty and utility is held upon all 
applications.” This is only true in the sense that the 
Patent-office may inform the applicant that the inven- 
tion does not appear to be either novel or patentable, but 
no search is made, and there is no power to refuse patents 





for want of novelty or utility. We notice also that the 
author says—page 417—“ The foundation of this assuwp- 
tion”’—that is to say, that it is not necessary to work 
patents in Switzerland itself—* has by no means been 
made plain to the writer.” This would perhaps become 
clearer to him if he did not assume, as he appears to do, 
that the words of the Swiss law, “N’a recu aucune 
application,” were equivalent to “working” a patent. 
The section is intended to have the same effect as another 
section, that is, to ensure that the invention shall be 
applicable to industry. The opinion of the author that 
the working must be on a commercial scale is therefore 
erroneous. The construction of a single machine or 
model anywhere is sufficient. 

As examples of ircorrect epitomising of laws we may 
mention those of Victoria and of the United States. As 
regards the former, the author states that a Victorian 
application may be made after publication within one 
year fiom the date of the prior foreign patent. This is 
incorrect. The patent must actually be granted within 
that time. Concerning the United States, he says that 
the invention must not have been in public use, &c., 
unless the same is proved to be abandoned “ to the public.” 
The last three words are interpolated, and if they have 
any meaning it is incorrect. 

There are a number of other inaccuracies which we 
have observed. Thus, when writing of Cuba, the author 
announces that as the United States has made no 
attempt to impose its own Patent Laws in Cuba, no 
patents are procurable there. As a fact, the United 
States has imposed patent laws in Cuba—see “Circular 
No. 12, Division of Customs and Insular Affairs "—and 
under these inventions are protected in Cubaifa certified 
copy of the United States patent be filed. Substantially 
the same mis-statement is made as to the Philippine 
Islands. 

Turning to the working of patents, we again find the 
author sometimes at fault. For example, when discuss- 
ing Austria, he says, ‘“‘ The patentee must commence to 
work the patent within three years from the date of 
grant, and the working must be continued without serious 
interruption during the existence of the patent. Proof of 
the commencement of working, at all events, should, as a 
matter of precaution, be noted on the Patent Register.” 
The fact is that the patent cannot under any circum- 
stances be withdrawn before three years for non-working 
unless the native demand is being satisfied mainly by im- 
portation ; and, in any case, a threat must be made by the 
person applying for revocation, and a switable delay given 
for the adequate working of the invention. Further, the 
working of a patent cannot be placed on the Register un- 
less an action for nullity has been brought, and it has been 
decided that the invention has been legally worked. 
See Sec. 93 of the law and the decision cited in the 
Prop. Ind., 1901, page 13. Then, as regards France, we 
read: “In all cases a certificate of working should be 
obtained from the proper authorities.” Who does the 
author think are the proper authorities? Is he referring 
to the worse than useless notarial certificates? When 
treating of Jamaica he says that the invention must be 
worked within two years from the date of the patent. 
The section of the law dealing with this was repealed by 
the Act of April 19th, 1901. Speaking of the Italian 
law, he says:—“‘ As a rule, the Italian Courts have 
shown themselves inclined to favour patentees, but it 
may be said that lack of means has not been held 
to constitute a good excuse” for non-working. It is, 
of course, impossible for the courts to go into the matter 
of lack of means, as the law expressly states that the 
want of means is not included in those causes of inaction 
which are beyond the control of the owner of the 
patent. Concerning French assignments, the author 
gives very bad advice, for if the plan he proposes were 
adopted, and a subsequent assignment to an innocent 
third party were placed on the register, the original 
assignees would have no remedy. 

We may also draw attention to two errors which have 
crept in in connection with the Gold Coast Colony and 
Gambia. In the cases of both of these it is stated that 
there is nopatentlaw. Bothstatements are wrong. Sec 
the Law No. 1, of 3rd January, 1900, for the Gold Coast 
Colony; and Enactment No. 5, of the Ist May, 1900, 
for Gambia. 

We would recommend the author, when a new edition 
of his book is required, either to omit the chapter on 
foreign patent law, or have it revised by someone whose 
business it is to know both the laws and the manner in 
which they are interpreted. Had this been done in the 
present case, many grave errors, and the giving of much 
dangerous advice, would have been avoided. 


Original Papers. By the late Jonn Horxiysox. Two 
volumes. University Press, Cambridge. 1901. 

WE learn more from people's failures than their suc- 
cesses, but in the case of Hopkinson there were no 
failures. His life was a steady and easy ascent, and there 
is much to learn from it. Born in an atmosphere of prac- 
tical engineering, he broke away from the traditions of 
the day. Thirty years ago there was only one way of 
entering the engineering profession. The young engineer 
left school at about fifteen or sixteen, and served a long 
apprenticeship in the shops and drawing-office. He then 
became a draughtsman, and, if fortunate and able, gradu- 
ally developed into a works manager, and finally a partner. 
Hopkinson, however, went to Cambridge, and cultivated 
his great natural ability, becoming the senior wrangler of 
his year. Generally speaking, a senior wrangler would not 
have much chance of success as an engineer—at least, not 
as a mathematician. But three fortunate occurrences 
helped him. First, Chance, of lighthouse fame, wanted 
a manager, and knew Hopkinson’s father and young 
Hopkinson. Here was a post for which he was just 
fitted. The next occurrence was that Hopkinson hap- 
pened to be staying at the Westminster Palace Hotel, and 
came across some solicitors who urgently wanted 
engineering evidence in a patent case. They tried 
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Hopkinson, and he proved an excellent witness, and 
immediately took his place as a leading exponent of 
applied patent law. The curious point is not that 
Hopkinson could do lighthouse or patent work, but that 
he should get these openings. There are few openings 
for managers of lighthouse works, and few men capable 
of taking charge; the coincidence is that Hopkin- 
son should get the chance. Similarly, there are 
few men who have the logical faculty and the 
quickness of thought and technical knowledge suitable 
for giving evidence in patent cases, but their number is 
infinitely greater than the openings. There must there- 
fore be hundreds of men who would be good witnesses 
who never get a chance. Yet Hopkinson got his chance 
early in his twenties. The best piece of fortune of all 
was the rise of electrical engineering. This was just the 
very thing for Hopkinson. There was no past experience 
worth anything, and there was scope for mathematical 
and scientific knowledge unknown in any other branch 
of engineering. It is not meant that without these 
chances Hopkinson’s life would have been a failure; he 
would have succeeded anyhow. He had, however, most 
extraordinary luck, which he used with equally extra- 
ordinary ability. In fact, in some ways, it is more 
to his credit. People who have things their own 
way when young are often demoralised, and the success- 
ful man-has generally an early life of struggle, which 
trains him im overcoming difficulty. This good fortune 
would have demoralised most able men, but not so in the 
case of Hopkinson. On the other hand, if it had not 
been for the lighthouse work, the patent practice, and 
elecirical engineering, it is difficult to know how a 
Cambridge wrangler would have got on as an engineer. 
That he would have got on there is no doubt, but his 
success would have come later in life. 

Hopkinson is generally supposed to have been specially 
successful on account of his being a good mathematician. 
He was probably really successful because he worked 
hard and worked quickly, and thought straight. His 
mathematical attainments were one result of this—not 
the cause. Taking his technical papers, which we are 
nominally reviewing, and his technical work, he made no 
use of high mathematics. His greatest technical paper 
was on the magnetic circuit of dynamos. At that date 
there were no English books on electricity between 
Maxwell and elementary school-books by people who 
understood very little. A clear knowledge of the inter- 
linked electric and magnetic circuits was not easily 
attained at that date. There must have been many 
people in 1886 who understood enough mathematics to 
read Maxwell, in spite of the difficult parts, and more 
who could understand the magnetic circuit. But at that 
date the pedagogues were spinning absurd theories 
full of bogus mathematics, based on Fréhlich’s and other 
absurd “laws.” Rowland had, however, explained 
the magnetic circuit of dynamos in 1884, but his lecture 
was only reported in abstract. Edison in America was 
working on the “magnetic resistance” notion in 1881. 
Hopkinson’s advance was really due rather to clear 
thinking than mathematics. In order to get data to work 
upon, he also had to begin by testing the permeability 
curve of his iron. He really understood the dynamo long 
before he published his paper. The three-wire patent 
again involved no mathematics. Edison, the exact 
opposite of Hopkinson in everything but thinking straight, 
was again neck and neck with him. The great invention 
in connection with the three-wire system was patenting 
such a thing. The paper on alternators in parallel 
and series, on the other hand, rather suffered from 
mathematics, as the data were made to fit the mathe- 
matics. An alternator was treated as a machine 
which gave a constant harmonic pressure with a self- 
induction in series within it. This gives results which are 
only qualitatively right. All his other work is valuable. 
One would hardly read Hopkinson’s papers now; but 
that is because they have passed into the common know- 
ledge of the day, and we all use his work unconsciously 
whenever we do anything in electrical engineering. 
Though we do not read his papers now, it is really 
because they are so modern that we know them. Many 
people have built big reputations by writing nonsense on 
subjects that neither they nor others understood at the 
time. If old papers on electrical engineering are read 
now, they are generally found to be inaccurate or wholly 
wrong, though the work of people who largely made their 
reputations by writing them. With Hopkinson’s work 
this is not so; they are as correct now as they appeared 
when written. This is simply because a man of his 
calibre never writes till he understands his problem 
clearly, and a paper written by one with a clear under- 
standing of the subject is always correct for all time. 

Apart from his work as shown in his papers, Hopkinson 
was singularly successful as a consulting electrical engi- 
neer, as well as in patent work. This, again, was owing 
to his being clear-headed and logical, as well as excep- 
tionally straightforward. He never indulged in cheap 
advertisement. He did not frequent the Royal Institu- 
tion or its country cousin, the British Association. He 
did not write to the Times. He had no middle name, but 
had he possessed one, we can hardly imagine him call- 
ing himself, say, “ Professor J. Dewhurst Hopkinson.” 
Neither did interviews appear in popular magazines, 
with wide-angle views of study book-cases. We doubt if 
he even had a study—as studies are not used to think in, 
and he did not smoke. 

Perhaps the part of these volumes that will be most read 
is the introduction by his son. This tells little about his 
father’s private life,except what is necessary for the under- 
standing of his career. No mention is made, for instance, of 
his going into a chemist’s, when a boy, and solemnly order- 
ing a 15 grain tube of sodium chloride, and 2 lb. of 
chloride of nitrogen. They were not-in stock, but were 
ordered from the wholesale house. Ata dinner a guest 
amused himself by “drawing” the late Professor Fitzgerald 
on the subject of molecules and ether, by hinting they 
were mere working hypotheses that did not work. He 
was easily drawn, and, after a little, Dr. Hopkinson was 





appealed to for his ideas. He leant back in his chair and 
said, “I regard the existence of such things as purely a 
theological dogma,” a view which is worthy of the most 
serious consideration. 


The New Volumes of the Encylopedia Britannica. Vol. i. 
Being Vol. xxv. of the completed work. A. and C. Black. 
The Times. 1902. 

Ir is frequently the lot of the editor to be called upon to 
decide from one chapter the value of a long series of 
articles. The publishers of the “ Encylopedia Britannica” 
have put us into a very similar position. They have sent 
us the first of the eleven supplementary volumes which 
are to bring the ninth edition of the “ Encylopedia ”"— 
the edition, that is, which has been popularised by a 
gigantic system of advertising and a novel method of 
selling—entirely up to date, and we are asked to form an 
opinion of the complete work. We confess that we would 
rather have waited till the completion of the whole set, 
when we might have been reasonably excused on the 
grounds that a work of such monumental proportions is 
beyond the scope of review. But it has been ordained 
otherwise. 

We shall pass briefly in review the various articles 
which appear in this volume that deal with subjects 
within our domain. But in the first place there are 
certain broader aspects to which we may call atten- 
tion. It must be confessed that this volume is not 
characterised by the dignity belonging to the earlier 
issues. One might criticise it, speak even slightingly of 
it, without being conscious of arrogance. We fancy this 
feeling is due to a kind of a tendency, a little effort 
perhaps, on the part of the volume to make itself 
popular. That is not well. It is almost as if a head- 
master should descend to punning with the juniors. 
There are pictures, quite popular ordinary pictures— 
there are even to be coloured pictures in later volumes— 
which are scarcely necessary to the text, and which 
might have been omitted without appreciable Joss to the 
volume. There are short notes about towns which need 
not have been noticed, and which are rightly in place ina 
gazetteer, but out of keeping with a book like the “ Encyclo- 
pedia Britannica.” Worse still, there are biographies of 
living celebrities. It used, in an age before the impertin- 
ence of the interviewer was not only tolerated but sought, 
to be considered bad manners to write about living people. 
Men felt inclined to say about such behaviour with 
Johnson, “Sir, it was like leading one to talk of a book, 
when the author is concealed behind the door.” These 
may be small matters, but to our minds they lower the 
position of the work. We are irresistibly reminded of 
popular “educators” and similar productions. The truth 
of it is an encyclopedia of this description should not be 
popular. There are many things which it is not expedient 
or proper to popularise; there are others which do not 
lend themselves to treatment which would fit them for 
the consumption of everyone. We might ask, for ex- 
ample, had Prof. Ewing's essay on the steam engine been 
written in a way to attract the attention of those who had 
never studied engineering, could it have attained the 
position it now holds? Or, again, could not the article 
in the new volume on aéronautics have been made far 
more valuable by the reduction in size, or omission, of 
pictures to which bare reference is made and by the intro- 
duction of more detailed and completer information on 
technical questions ? 

This, however, is a matter very largely of opinion and 
taste. That the new volumes will be found valuable 
there can be no manner of doubt. They not only start 
where the old volumes left off; but they are all to be 
produced within the space of afew months instead of 
appearing, as the ninth edition did, slowly during several 
years. It may, therefore, be believed that they will be 
fairly up to date, a fact which will be sufficient to most 
people to make up for certain deficiencies. One of the 
most important features has not yet appeared. It is the 
index. As long as the “ Encyclopedia” was more or less 
reserved for “ bookish ” people, the index did not matter 
very much. Your real literary man knows where to look 
for a thing intuitively. Now that the work is to reach 
everybody, it is far more essential that indexing should 
be carried up to the hilt. 

There are several articles in the present volume which 
bear more or less on subjects with which it is our custom 
to deal. There is a good monograph on accumulators by 
Mr. W. Hibbert, in which the construction of cells is 
described and the scientific principles underlying their 
action discussed. The essay on Acetylene has been con- 
tributed by Professor V. B. Lewes, than whom perhaps 
there could be no better authority. He enters into nearly 
all the questions with regard to the gas which have been 
raised from time to time, its explosibility, the practic- 
ability and advisability of storing it in various forms, as 
a gas, as a liquid, as a solid; the manner of producing 
it, and the forms of burner which have been found most 
suitable for its consumption. Of its suitability for the 
production of power we are unable to find any mention. 
It would have been well to put on record the present 
opinions of its use in this direction, in view of possible 
developments in the future. 

We have already made slight mention of the article 
on Aéronautics. On this subject we think the editors 
have been at fault in their selection of an author. 
Mr. Chanute is well known as a follower of Lilienthal and 
a daring experimenter with aéroplanes, a fact which has 
undoubtedly influenced him in the preparation of his 
essay. The question of flight and flying machines which 
are independent of supporting planes is not touched upon. 
Space hash ere been given to illustrations which are inade- 
quately described or are—as, for example, the end view of 
Santos Dumont’s balloon—superfluous. This might have 
been replaced by some account of recent flying models and 
of recent aéroplane glides in America, by Mr. Wilbur 
Wright, which have toa certain extent upset preconceived 
ideas. Itis, of course, possible that there may be an article 
on flight to come in a future volume. The discussion of 





aéther by Mr. J. Larmor, who is well known for papers 
on physical and mathematical subjects, will probably be 
a fruitful source of debate to scientists for some time, 
Already, we believe, the waters are ruffling, and we do 
not propose to thrust out upon them. 

The article on “Agricultural Machinery,” by My, 
Skinner, of the United States Patent-oflice, will scarcely 
please British engineers. “ The following article,” we 
are told, “is . . written from an American stand. 
point, and does not represent the actual conditions in 
operation in more conservative countries.” We are in. 
clined to wonder if the author has taken the trouble to 
find out what the “ more conservative countries” are 
doing. 

Sir W. C. Roberts-Austen supplies an excellent mono- 
graph on “Alloys,” and Mr. Ristori deals adequately 
with “ Aluminium,” whilst Lord Rayleigh takes * Argon,” 
These names speak for themselves. The authors and 
the subjects are inseparably connected in the public 
mind. Armour is considered in a capital article by the 
late Captain Orde-Browne. An article on “ Aqueducts” 
conclu ‘es the list of those which are principally interest. 
ing tous as engineers. The authors have been, as far as 
we have been able to examine their work, careful not to 
cover old ground, but have made their work in those 
cases where the subjects are not entirely new properly 
supplemental to the ninth edition. 

We have not spoken of the printing or the general 


get up. Sufficient to say that it is all that can be 
desired. 
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Tue Carlisle meeting of the Royal Agricultural Society 
will be held from July 5th to llth next. In the implement 
department the number of feet of shedding—exclusive of open 
ground space—actually allotted is 11,093ft. in 339 stands, as against 
11,651ft. at Cardiff last year, 14,772ft. at York in 1900, 12,200ft. at 
Maidstone in 1899, and 9781ft. in 288 stands at the previous meet- 
ing at Carlisle in 1880, Fox the Society’s silver medals 56 entrics 
of ‘new implements” and appliances of various descriptions have 
been received, 
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AMERICAN LOCOMOTIVE CONSTRUCTION. 
By aN AMERICAN ENGINEER. 
No. Ill, 

(ConTINUING the description of the eight-coupled freight 
engine begun in our issue of April 25th, we illustrate in 
Figs. 8 and 4 two styles of injector check valves. The 
first is the Nathan check, which is a flap valve set 
directly in the feed pipe, and about half way between 
the injector and the boiler inlet. The second is the 
Hancock check, which is a mushroom valve with guide 
stem, and is placed where the feed-pipe enters the 
boiler. Some railways put the check valve inside the 
boiler, so that in case of an accident—collision or 
derailment, &e.—the check will not be knocked off and 
allow boiling water to escape. 

In the engines having slide valves the steam ports are 
1jin. by 19in., and the exhaust ports 2jin. by 19in., with 
bridges 1jin. wide. The slide valves are of the Allen- 
Richardson balanced type, which is a combination 
of the Allen ported slide valve with the Richardson 
balancing device. The advantages of the Allen port are 
that at short points of cut-off, when the port opening 
through the ordinary port in the seat may be from jin. 
to jin. wide, the Allen port on the valve will double the 
amount of steam opening, thereby giving more nearly 
boiler pressure in the cylinder than could be obtained 
through the more restricted port opening of the ordinary 
arrangement. This will often enable the work of the 


locomotive to be done ata still shorter point of cut-off 


than with the ordinary slide valve, thereby getting the 
increased economy attendant upon a short cut-off. 

For the balancing arrangement a rectangular space 
over the body of the valve is enclosed by cast iron 
packing strips set in grooves, and these are pressed 
by springs against a balance plate attached to the 
inside of the steam chest cover. In this way a steam- 
tight joint is made and maintained, the strips conform- 


iron rings, one of rectangular section and the other of L 
section, put together to form a single rectangular section 
jin. by lin.; under these rings are three coils of spring 


steel wire, No. 5 Birmingham wire gauge. There 
are two of these compound spring rings. Where 


snap-ring packing is used, as on some of the engines, 
there are three rings of square section, jin. by jin., set 
in grooves ;;in. deep. The rings are turned to a dia- 
meter .j,in. larger than that of the cylinder. The cast 
steel follower is secured to the body of the piston by 
eight stud bolts, 14in. diameter, with ten threads to the 
inch. The piston is fitted to the piston-rod by a taper 
socket, tapering jin. in 12in., with a recess to fit a 4in. 
collar on the rod. A nut is screwed on the back end of 
the rod, the nut being jin. tapped to 3tin., with ten 
threads to the inch. No tail rods are used. The piston- 
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Longitudinal Section 


(2) The heat number must be stamped on each bloom. 

(3) The results of the chemical analysis of each heat of stcel 
used tor the blooms must be furnished by the manufacturer of the 
steel. 

(4) One end of each bloom must be drawn down toa test bar Zin. 
square by 18in. long; this test bar to remain attached to the 
bloom until it is inspected. 

(5) A test specimen gin. diameter by 8tin. between the 
shoulders, cut from the test bar, when subjected to a tensile test, 
must show:—Tensile strength per square inch, not less than 
75,000 Ib. Elongation in 8in., not less than 16 per cent. 

(6) All steel blooms must be free from cracks, flaws, and defects 
of all kinds. 

(7) Steel blooms will be inspected and tested at the works where 
they are made. The manufacturer must furnish, free of cost, test 
pieces, testing apparatus, and assistance necessary to make satis- 
factory inspection and tests. When sinall quantities are ordered, 
or for any other reason, if the railroad company prefers to test 
and inspect the blooms after they reach their destination, the 
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ing to any irregularity of wear. Any steam that might | 
leak into the enclosed space is drawn off through the | 
| Fig. 4-HANCOCK CHECK VALVE 


| rods are of steel, 3}in. diameter, conforming to the rail- ; manufacturer will ship them with the understanding that if they 
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Fig. 3—-NATHAN CHECK VALVE 


opening into the exhaust cavity. Without this balancing 
arrangement, which shows in Figs. 1 and 2 ante, the Allen 
valve would have more rapid wear than an ordinary 
slide valve. 

Other engines of the same type and class on this road 
have piston valves 1lin. diameter, with a maximum travel 
of 6}in. These have lin. outside lap and no inside lap. 
The steam ports are 2in. wide and 244in. long, while the 
exhaust ports have 49 square inches area. The bridges 
are 3in. w'de. 

The valve yokes and rods are of hammered iron. No 
welds are allowed in the corners of the yokes, and the 
stem is forged in one piece with the back of the yoke. 
The valve rod packing is of asbestos and white metal. 
The valve motion is of the Stephenson shifting link type, 
graduated to cut off equally at all points in the stroke. 
The links, link blocks and plates, pins, link hangers, and 
excentric-rod jaws are of wrought iron, case-hardened. 
All pin bearings have case-hardened bushings. The rock 
shafts are of cast steel, carried in cast iron rocker boxes 
with babbitted bearings. The excentrics are of cast iron, 
fitted to the third-main-driving axle, and have cast steel 
excentric straps with brass bushings. The links have a 
radius of 8ft. 3in., and a width of 3in. They are sus- 
pended from horizontal arms on the reversing shaft by 
hangers or link-lifters attached to the link saddles. The 
slding blocks are attached to vertical arms depending 
from a rocking shaft which is carried in babbitted bear- 
ings in boxes on the frames. At each end of the shaft is 
an upright arm or rocker to which the valve rod is 
attached. To enable the gear to be operated easily, and 
to prevent violent shocks in shifting the links, there is a 
rod coupled to a lug on the reversing shaft, and having 
its other end attached to a compensating or counter- 
balance spring. The reversing lever is of the ordinary 
pattern, pivoted at the frame and having a latch handle, 
With latch fitting a slotted sector on the floor of the cab. 

The pistons, Fig. 5, are of cast steel, 6}in. wide on the 
face, with cast steel followers, cast iron bull rings, and 
packing of the Dunbar type. This consists of two cast- 


| way company’s specifications. 


| The piston-rod packing is the United States multi- | 


‘angular metallic packing with the Gibbs vibrating cup, 
| which keeps the packing steam-tight on a rod having an 
enlarged end. This is shown in detail in V'ig.6. The 
packing case A of the stuffing-box fits upon a brass front 
ring B, the contact surfaces forming a ball joint with a 
| radius of 3}in. Behind this is the brass vibrating cup C, 
with a taper of lin 12. Inside the cup is the cast iron 
bushing D, fitting over the three babbitt packing rings 
X, Y, and Z, the front end of the bushing being bored out 
to a diameter J,in. greater than that of the piston-rod. 
The rings are given an exterior taper of 15 deg., increased 
to 45 deg. at the point. They are made in halves, and 
have ,;in. cut out. Behind the packing rings is the 
spring follower ring E, of brass, against which is the 
follower F, set up by the spiral spring G, which is held 
in the preventer spring case H. The packing case A is 
screwe:l up by stud bolts, with a copper wire packing or 
gasket between the case and the box. This style of 
metallic packing is in very extensive use in American and 
foreign locomotives. 

The guides are of the two-bartype, with top and bottom 
bars 8in. wide, 2fin. thick at the middle and 16}in. 
apart, They are 4ft. 1lin. long, one end being attached 
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| fail to meet the requirements of these specifications they will be 
| rejected and returned at the expense of the manufacturer. 


SPECIFICATIONS FOR STEEL CASTINGS, 

All steel castings that are purchased by this company, or are 
used in the construction of new equipment for it, must meet the 
requirements of the following specifications :— 

(1) As many steel castings as possible must be made from each 
heat. 

(2) Heat number must be stamped on each steel casting. 

(3) Test coupons, from which to cut test bars, 0-505in. diameter 
by 2in. between measuring points, must be cast attached to one or 
more castings of each heat used to fil] the order. Each driving 
wheel centre must have a test bar attached to it. These test 
bars must remain attached to the castings until they have been 
inspected. 

i) From each test bar a test piece 0-505in. diameter by 2in. 
between shoulders will be cut. When subjected to a tensile test 
these test pieces must show :—Tensile strength per square inch, 
not less than 62,000 Ib.; elongation in 2in., not less than 18 per 
cent.; reduction in area at point of fracture, not less than 25 per 


ent. 

(5) All castings must have a smooth, uniform surface, free from 
slag, blow holes, shrinkage cavities, and sand. 

(6) Steel castings will, whenever possible, be inspected and tested 
at the works where they are made. The manufacturer must 
furnish, free of cost, test pieces, testing apparatus, and the assist- 
ance necessary to make satisfactory inspaction and tests. If the 
railway company prefers to test and inspect the castings before 
they reach their destination, the manufacturer will ship them with 













Fig. 5-LOCOMOTIVE PISTON 


to the cylinder head, and the other end carried in the 
guide yoke or spectacle plate. The bars are of hammered 
iron, case-hardened. The crosshead is a hollow steel 
casting, with tinned bearing surfaces on brass gibs. The 
sliding faces of the crosshead are grooved to receive the 
slide bars. The wrist pin is 8in. long, with a bearing 
4}in. diameter and 4in. long for the connecting-rod end, 
which fits within the crosshead. The connecting and 
coupling rods are all of H section in the body, and are 
made of steel which conforms to the railway company’s 
specifications. The specifications for the steel for rods 
and for cast steel are given below :— 
SPECIFICATIONS FOR STEEL BLooMs FoR LocoMOTIVE CRANK PINs, 
Driving AXLES, PISTON-RODS, PARALLEL Rops, AND MaIN Rops. 

All steel blooms for above-mentioned parts purchased or used in 
the construction of new locomotives must meet the requirements 
of the following specifications :— 

(1) All blooms must be made of open-hearth stecl, 





| the understanding that if they fail to meet the reyuirements of 
these specifications, they will be rejected and returned at the 
expense of the manufacturer. 

The driving wheel centres are of cast steel, 56in. 
diameter, 4}in. wide on the face, and having hollow 
counterbalances in which lead is run to the amount 
required to put the wheel in proper balance for the action 
of the reciprocating parts. The hub is 7}in. thick, with 
a 94in. hole for the axle, to which the centre is secured 
by steel keys. The tires are of Midvale, Latrobe, and 
Standard steel on different engines, the material con- 
forming to the railway company’s specifications. The 
tires are 3in. thick and 53in. wide, all four pairs of driving 
wheels having flanged tires. The distance back to 
back of tires is 4ft. 54in. for the main and intermediate 
drivers, and 4ft. 5}in. for the front and back drivers. 
Many roads use one or more pairs of blind or flangeless 
| tires on eight-coupled or ever on six-coupled engines 
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but the present tendency is to use flanged tires on all the 
wheels, even on ten-coupled engines, giving a little varia- 
tion in the back-to-back measurement to ease the work 
of passing around curves. On roads with very severe 
curves, however, the blind tires are sometimes a necessity, 
although ten-coupled engines with all flanged tires on a 
driving wheel base of 20ft. will pass curves of 578ft. 
radius. The company’s specifications for tires are as 
follows :— 


SPECIFICATIONS FOR LOCOMOTIVE TIRES. 

All locomotive tires purchased by or used in the construction 
of new locomotives for the Lake Shore and Michigan Southern 
Railway must meet the requirements of the following specifications. 

Locomotive tires will be ordered in sets, and by their nominal 
inside diameter and thickness. 

Each tire must have plainly stamped on it the maker’s name and 
also the number of the heat of steel from which it was made. 

Driving wheel tires must not vary more than jiu. in circum- 
ference in the same set. 
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Fig. 6—PISTON ROD PACKING 


Truck wheel tires must not vary more than ,;in. in circumfer- 
ence in the same set. 

Tires under 44in. outside diameter must not exceed yyin. out of 
round, 

Tires over 44in. outside diameter must not exceed yin. out of 
round, 

Inside diameter of tires in the rolled state must not be more 
than jin. less than the finished inside diameter. If rough bored 
they must not be more than fin. less than the finished inside 
diameter. 

Tires must be true to the Master Mechanics 
standard section as shown in these specifications. 

Thickness of flanges must not be less than dimensions shown in 
standand section, nor vary more than 7;in. above such dimensions. 
Measurement to be taken at a point jin. above tread of wheel on 
the throat side of flange to back of tire. 

Tires must not vary more than fin. above nor more than jin. 
below the thickness ordered. The width must not exceed tin. 
over, nor pgin. under the width ordered. 

Tires as far as possible must not be turned but rolled true. 

Tires must be free from cracks, flaws, and defects of all kinds. 

Tires will be inspected when received at the railway company’s 
shops. Any that fail to meet the above requirements will be 
rejected and returned at the expense of the manufacturer. 


Association’s 


The driving boxes—Fig. 7—are of cast steel, with cast 
iron cellars or bottoms, and have bearings of Ajax metal. 
On each side of the box is fitted a jin. brass plate, to 
serve as a bearing for the shoe and wedge by which the 
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Fig. 7—AXLE BOX 


bearings are adjusted. The company’s specifications for 
journal bearings for tenders, passenger carriages, and 
goods wagons are as follows :— 


These bearings must be made of 25 per cent. of new metal and 
75 per cent. of railway scrap, the new metal to be of the following 
composition :—80 per cent. of new ingot copper, 10 per cent. of pure 
block tin, and - ov cent. of pure pig lead, which must be 
properly introduced to provide a clean homogeneous metal. 

All bearings must be bored with a smooth bore and fine feed— 
not less than fifteen cuts to the inch, and they must be lined with 
antimonial lead made in the following proportions: lead, 85 per 
cent.; antimony, 15 per cent. The lining must be perfectly 
soldered to the bored surface of the bearing, and must not exceed 
yzin. in thickness at the thickest part. 


The specifications for axles provide that they must not 
be below the dimensions marked on the drawings, nor 
exceed these dimensions by more than jin. Steel axles 





are of open-hearth steel of the following composition :— 
Carbon, not less than 0°30 per cent. or more than 0°40 
per cent.; manganese, not over 0°60 per cent.; phos- 
phorus, not over 0°04 per cent.; sulphur, not over 0°04 
per cent. Chemical analyses of all the heats used must 
be furnished before the axles are inspected, and at least 
25 per cent. must be cut from the top of each ingot. 
Iron axles must be made of double work fagoted scrap, 
16 per cent. of new bar worked into the centre of the 
axles being allowedif desired. For the drop test a weight 
of 1640 lb. is used, the axle being placed on solid cast iron 
supports with 6in, bearing surfaces, the supports being 
3ft. apart between centres. The axle is turned over after 
each blow, and must sustain a specified number of blows, 
with weight falling from a given height, without cracking 
or bending. Goods tender axles with bearings 5jin. by 
10in., if of steel—weighing 788 lb. to 813 ]b.—nust stand 
eight blows with a drop of 40ft.; if they are of iron— 
weighing 803 lb. to 828 lb.—they must stand four blows 
with a fall of 25ft. 

The tender has an underframe, built of 10in. rolled steel 
channel bars, weighing 301b. per foot, thoroughly braced. 
The tank is of }in. steel plates, and has a capacity for 
6000 gallons of water. The tender carries no less than 
13 tons of coal, and the top of the tank is made sloping, 
to allow the coal to slide by gravity from the top of the 
coal space to the tender deck, ready to the fireman’s 
hand, without too much shovelling. The water scoop 
for taking water from track tanks is of the railway com- 
pany’s standard pattern. There is a tool-box on top of 
the tank, and one on each of its legs, at the front. The 
tender is mounted on a pair of four-wheeled centre- 
bearing bogies, with wrought iron side frames, steel 
channel spring planks, and rolled steel joists for the 
bolsters. The bogie springs are of crucible steel, and are 
guaranteed for one year by the makers. The axles are 
of steel, of the standard form of the American Master 
Car Builders’ Association, with journals 5}in. by 10in. 
The wheels are of cast iron, 36in. diameter, weighing 
750 lb. each, and made in accordance with the company’s 
specifications. 


brake beanis. 

The painting throughout is of the railway company’s 
standard style. The specifications state that a complete 
set of prints of working drawings will be furnished by 
the railway company, and will form a part of the 
specifications. 








THE PROPOSED INTER-OCEANIC CANAL. 
No. II. 


WuateEver else may be thought of it, the report of the 
Isthmian Canal Commission should on one point be 
accepted as conclusive, namely, that of all the routes at 
various times suggested, Panama and Nicaragua alone now 
call for serious consideration. In the United States, how- 
ever, even this meagre compliment has been denied it, 
for quite recently a joint resolution has been offered to 


Congress providing for the appointment of another Board | 


to examine into the practicability and cost of a ship canal 
and tunnel through what is known as the San Blas route. 
Possibly the proposal is not very seriously meant, but 
the mere fact of its introduction at the present juncture 
is not without significance. It suggests that there yet 
prevails, even among the Federal legislators, considerable 
misunderstanding concerning the Commission's report, 
and that full advantage will be taken by the adversaries 
of any canal based upon the latter, of every expedient 
helpful to delay. Continued agitation of the question of 
routes cannot tail to confuse the public mind and awaken 
sympathy for even the most fantastic scheme. 


The latest Commission very loyally fulfilled its mandate | 


to make investigation of “any and all practicable routes,” 
and has quite adequately reported concerning not only 
the San Blas project, but all possible routes east of Panama. 
It has stated, with ample decision and authority, that the 
low summits described by earlierexplorers and promoters 
have no existence in fact; that the adoption of any one 
of the suggested canal lines between Panama and the 
mouth of the Atrato River would involve the construc- 
tion of a tunnel through the mountain chain, and that 
the objections to such an expedient are so great as to 
place the proposal outside the range of serious considera- 
tion. Of all these routes the San Blas is certainly the 
most attractive, for the isthmus here, from shore line to 
shore line, is but 31 miles wide, and on each side it would 
be easy to call into being an excellent harbour. The 
difficulty of the line is found in the height of the summit, 


and it is estimated that to overcome this there would be | 
required a tunnel from 4°2 miles to 4°5 miles long, and | 


open excavations on each side to the maximum depth of 
400ft. In order to determine the approximate cost of a 
canal tunnel on the San Blas and Caledonia, Sassardi 
and Aglaseniqua routes, the Isthmian Canal Commission 
worked out a section providing for a depth of 35ft., widths 


at the bottom of 100ft., and on the water-line of 117ft., | 


anda height of 115ft. from the water surface to the 
intrados of the concrete lining, which latter would be 5ft. 
thick on all sides. The quantities and estimated cost 
per foot of such a tunnel work out as follows:— 


Dols. 

676-2 cubic yards excavation at 5 dols. ... 3,381 
88-7 cubic yards concrete at 10 dols. 887 
4,268 


Equivalent to 22,535,040 dols., or £4,639,175* per mile. 


It is, however, by no means certain that this estimate | 
would cover the actual cost, for the Commission in framing | 


it has generously assumed that only material favourable 
to excavation would be encountered; in other words, 
that there would never be danger of earth slides. At the 


*The standard of calculation used in these articles is £1 mae ‘ 85 dols. 
and 25-15f. 





Both bogies have brakes on all the | 
wheels, the brake shoes being attached to hollow metal | 


best, therefore, the approximate cost of a canal : 
San Blas route would be :— os 


166,000,000 cubic yards excavation at 80cents 182 300, G00 
39,000,000 cubic yards dredging at 20 cents 7,800,000 
Clearing CE eT Tyee hand "500,000 
4-2 miles tunnel... 94 647,168 
Tide lock... | 1,000,000 
25 miles railroad at 7),(.00 dols, 7 eae). ERGO 
20 per cent. engineering, coutingenvies, Xe. 48,324. 433 


259,946,601 

(Say, £59,782,000, ) 
Yet, in face of such figures, the repeated assertion of 
the Commission that they represent the best possible 
results which can be looked for, and the very obvious 
probability that material might be found in the tunnel 
sections which would render tunnel construction 
virtually impracticable, and compel either an abandon. 
ment of the work or the adoption of open cuttings of 
enormous depth, Congress is actually asked for another 
survey. This can only mean one or all of three things 
that there are Americans who know very little about the 
report of the latest Board of investigation, or wholly 
discredit it, or that the opponents of any ship canal are 
prepared to avail themselves of any pretext promising 
to postpone or jeopardise its construction. 2 
In fixing the dimensions of the canal, the Commission 
found it necessary to consider not only the average and 
exceptional shipping types of the present day, but also 
the very probable developments of the near future. (Con. 
sequently we find that, in order to provide accommodation 
for such vessels, 630ft. long and with a beam of 73ft., as 
are now building at New London for the Trans-Pacific 
trade, and for battleships with their still greater beamm— 
of which the recently-launched Italian Regina Margherita, 
having a beam of 78° 2ft., may be mentioned as an example 
—the dimensions now proposed for the Isthmian canal 
are largely in excess of those formerly suggested, and, as 
a matter of fact, of any existing ship canal. Both for 
Panama and Nicaragua, estimates have been framed and 

plans prepared with regard to the following data :— 

Minimum depth of water in all the channels, 35ft.; 
bottom width of canal, 150ft., increased on curves of less 
than 12,000ft. radius, in channels of less width than 
500ft., at the rate of 1ft. for each 200ft. reduction of 
| radius; consequently 30ft. will be the increase on a curve 
of 6000ft. Where channels are excavated in open water 
|and the sides will be submerged there will be greater 
| width. For instance, in Panama Bay the bottom width 
is to be 200ft., with side slopes of 1 in 3, but at mean 
tide the width 35ft. below water will be 260ft. and at high 
tide 320ft.; in the San Juan River the excavated channel 
will be 250ft. at bottom, with side slopes of 1 in 1; in 
Lake Nicaragua 300ft. with side slopes 1 in 2 in firm clay 
and 1 in 6 in overlying mud; in Colon and Greytown 
harbours 500ft., with turning places 800ft. wide; while 

Brito harbour will be 800ft. wide with 500ft. entrance. 
Side slopes necessarily depend upon the character of 
the material in which the excavation is made. In tirm 
earth they will be 2 in 3 below a beri 10ft. wide, 6ft. 
under water, and 1 in 1 above that berm, the latter slope 
being stone-faced from the berm to 6ft. above water; in 
soft earth or sand 1 in 3 below and 1 in 2 above water; 
| while in rock the sides will be vertical from the bottom 
to a berm 5ft. above water, with slopes from that point 
of 4 in 1 in hard and 2 in 1 in soft rock. In materials 
of more or less special character certain variations are 
proposed ; for example, in the Culebra cutting, on account 
of the peculiar nature of its clay—described in Tur 
ENGINEER of November 23rd, 1900—. nd frequentiy on 
the Nicaragua route, in places where clay underlies the 
rock, a slope of 1 in 1 is deemed essential ; as are also 
retaining walls, taking the place of the vertical sides of 
rock cuttings, wherever the material is likely to disinte- 
grate in water or is shattered or deficient in hardness, 

the latter being often the case on the Nicaragua line. 
Twin locks having a clear length of 740ft. and a width 
of 84ft. between the side walls are provided in every case, 
the depth over the head wall and over the mitre sills at 
the lower end being 35ft., as in the prism of the canal. 
The mitre sills at the head of the locks are placed Ift. 
lower, the greater safety thus afforded being secured 
without appreciable cost by exchanging 1ft. in height of 
gate for lft. in height of mitre sill wal). To obtain the 
required clear length, all single locks and the upper locks 
of combined systems on the Panamaroute are to be made 
788ft. long from quoin to quoin, while the length of the 
lower locks, owing to the greater thickness of the 
cross wall at the middle gates, will be 793ft. To 
ensure uninterrupted navigation, should one lock at 
any locality be closed for repairs, the Commission pro- 
poses an unusual provision, the value of which, however, 
| has been frequently demonstrated, particularly in con- 
nection with the Sault St. Marie Canal at the outlet 
of Lake Superior. This is, in some respects, the most 
remarkable work of its kind, for, although only 14 miles 
long, it includes many important mechanical structures, 
and boasts an annual traffic, limited by the severity of 
the winter to about eight months, nearly three times 
| that of the Suez Canal and ten times that of Manchester. 
The provision referred to includes guard gates, supported 
by extensions of the lock walls, placed at both ends of 
every lock or flight of locks, those at the foot opening 
downstream ; consequently, when closed, the lock can 
be immediately pumped out, without the necessity of 
' recourse to coffer-dains or caisson gates. Allowing for 
| the extensions mentioned, the extreme length of masonry 
| will be 1031-5ft. in the case of a single lock, and 1829: oft. 
|for a flight of two locks. In order to expedite the 
| passage of small ships and reduce the amount of water 
consumed, it is also suggested to introduce intermediate 
gates, which, used in connection with the upper lock 
gates, would provide a chamber having a clear length 
of 292ft. or, in connection with the lower lock gates, 
one 400ft. long, sufficient for the majority of freight ships. 
Rock foundations for the locks are accepted as indispens- 
able, and it is proposed to protect the floors by inverts of 
concrete, of great thickness in soft rock. The walls 
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LOWERING THE SEDIMENT TRAP ON 


also are to be of concrete throughout, always except- | 
ing the quoins, the tops of the mitre-sill walls and 
exposed angles at the inlets and outlets of the cul- | 
verts. For the surfaces of the latter, even in 
locks of the smaller lifts, some protection is re- 
commended ; and as a basis for estimates a lining of 
cast iron at least lin. thick is provided where the extreme 
head of water in the culverts will exceed 30ft., vitrified 
bricks being proposed for smaller heads. To facilitate 
the movements of ships into the locks, a vertical approach 
wall, 1200ft. long, will be provided on one side of the 
canal at each end of every lock or flight. 

There will be little difference of opinion as to the 
soundness of the principles, economic and technical, on 
which the Commission based the above general dimensions 
and plans. Equal unanimity, however, is by no means 
assured in connection with its treatment of estimates. 
The Board of 1899-1901 accepted, with a few minor 
modifications, the scale of unit prices and table of quan- 
tities agreed upon by its predecessor, the Nicaragua Canal 
Commission, when dealing with the practicability and 
cost of a single project; and then—‘ on the principle 
that, whatever differences of opinion or circumstances 
may exist, they are not enough to interfere with a fair 
and close comparison of the different routes "—adopted | 
identical unit prices with reference to all the suggested 
undertakings. Such a pro¢eeding is difficult to condone, 
especially in view of the facts that the Darien country is 
yet a terra incognita, and that, as between the Nicaragua | 
and Panama routes, one is more than four times longer | 
than the other, and admittedly deficient in even the most 
primitive facilities for the reception and transportation 
of material and labour. Later on, when dealing with 
special features of the two undertakings, it will be neces- 
sary to refer to some of the remarkable discrepancies as 
regards estimates which appear in the Commission's 
reports; for the present, therefore, let it suffice to men- 
i the unit prices which served as the basis of calcula- | 

lon ;:— 


dols. 








NG FOR 


THE NICARAGUA CANAL 











SARAPIQUI 
dols 

Metal in locks, exclusive of machinery aw. 

culvert lining, per lb... 075 
Metal in sluices, perIb. ... ... ... +04 
Cast iron in culvert lining, per lb. ... ...... _50,000-00 
Operating machinery for each lock chamber 100,000-00 
Power plant for each oe of locks 100-00 
Timber in locks, per M.B.M. ... ... ... 75-00 
Sheet piling in bywashes, per M.B.M. ... .: -50 
Bearing piles in bywashes, per linear foot... 29-50 
Average price of pneumatic work, Bohio dam, 

below elevation—30’—per cubic yard ... 20-00 
Single-track railway, complete, with switches, 

stations, and rolling stock, per mile of 

main line ser dea eee are ak cl 


With the aid of the maps published in THe ENGINEER 


of December 21st, 1900, and May 2nd last, little difficulty 


wil] be experienced in differentiating between the Nicara- 
gua Canal projected by the unfortunate Maritime Canal 
Company, and the same undertaking, on new and im- 
proved lines, endorsed by the recommendations of the 
Nigaragua and Isthmian Canal Commissions. Of the 
former we were never able to write except in terms of 
unsparing criticism, and the correctness of our attitude 
has been demonstrated by the fact that the two recent 
boards of inquiry have avoided those sections of the 
route, and eliminated from their proposals the structures 
to which we took most pronounced exception as hazardous 
or opposed to sound engineering practice. Toescape the 
necessity of recapitulating former arguments and tra- 
versing the ground covered in earlier articles, we now 
deem it sufficient briefly to indicate the most important 
modifications apparent in the latest project. 

Of these the most vital have relation to the regulation 
of the Lake level, a subject which, prior to the appoint- 
ment of the Nicaragua Canal Commission, had never been 
adequately considered, and to which in our next article 
fuller reference must be made. The comparatively short 
and straight cut across country from the neighbourhood 
of Ochoa, combined with the idea of carrying the summit 


| level nearly to the Atlantic, was, on paper, a very attrac- 


tive feature of the Menocal project. With that admis- 
sion ends our praise, for there was practically no limit to 
the unsolved problems and costly and hazardous em- 
bankments associated with the scheme. The latter has 
now entirely disappeared, and in its place we have pro- 
posals to terminate the summit level at the Conchuda 
dam and thence follow more or less closely the left bank 
of the San Juan River. The adoption of the longer line 
with lower levels is certainly to be commended, for 
although it must necessarily include several difficult con- 
structions, their number, cost, and safety compare very 
favourably with the extensive system of embankments 
essential to the Menocal scheme. So also with the once 
much-discussed Ochoa dam. It was recognised by the 





Removal of hard rock, per cubic yard ... 1-15 
Removal of soft rock, per cubic yard ... ... “80 
Removal of earth, not handled by dredge, per 

CUMS VANE cca ccs! acon ook tes, cw | Sic +45 
Removal of dredgable material, per cubic yard 20 
Removal of rock under water, per cubic yard 4-75 
Embankments and back filling, per cubic yard -60 
Rock in jetty construction, per cubic yard ... 2-50 
Stone pitching, including necessary backing, 

WME FONE oss as, Sec vee. cde’ 2. 2s 2-00 
Clearing and grubbing in swamp sections of 

Nicaragua, peracre ... 0.0... ws. oe 200-00 
Other clearing and grubbing, both routes, per 

WOME scer ssa den Tere aan ee? eae 100-00 
Concrete, in piace, per cubic yard ... 8-00 
Finished granite, per cubic yard A: 60-00 
Brick in culvert lining, per cubic yard ... 15-00 


Commission of 1897-99 that the proposed rock-fill dam 


GAUGING THE RIO VIEJO 


| involved such grave risks that, almost at any cost, this 
| form of structure must be avoided, a resolution subse- 
quently strengthened by the discovery that the discharge 
| of the San Juan River had always been much under- 
| estimated. Fuller investigation showed that the con- 
| struction of a high dam at any point below the junction 
| of the Rio San Carlos would be attended with enormous 
| difficulty, and this led to the choice, first of Boca San 
Carlos, and more recently of Conchuda, as suitable sites 
| for a masonry structure. In the scheme proposed by the 
| 1897 Commission, provision was made for five locks 
| between Greytown and the canalised San Juan, but by 
a re-arrangement of sites this number has since been 
reduced to four. 
| West of Lake Nicaragua, also, several important modi- 
| fications appear. The proposed dam at La Flor has 
| shared the fate of that suggested at Ochoa, after recog- 
| nition of the facts that its foundations would be unsatis- 
factory, that the western end of the summit level would 
be brought so near the Pacific as to leave only a restricted 
space for locks, and that, owing to a heretofore neglected 
fact that near the north abutment the ridge rises abruptly 
more than 300ft., it would have been necessary to locate 
| the locks on the side of a steep hill. These circumstances 
| appeared so significant, even to the usually optimistic 
| American Commissions, that it was decided to forego 
| whatever advantage there might be in carrying the pro- 
| posed canal through the Tola basin in favour of construct- 
| ing a canal in excavation the entire distance from lake to 
ocean, 
| It will consequently be seen, as a result of these and 
| other modifications, that the totallength of the Nicaragua 
| Canal from sea to sea, as Now planned, will be 183-66 
miles, viz.:— 


Miles. 
Greytown harbour andentrance ... ... «.. . 2-15 
Canal in excavation, from Greytown to the San 
Juan River ... . nile ies © Blak Siler a 44-02 
Canalised San Juan 49-64 
ee mr 
Canal in excavation, from the Lake to Brito har- 
ee ee er ee ae 16-42 
Brito harbour and entrance 00-92 


In this connection it is interesting to compare the 
following summary—vide Tue EnGinzeR, December 29th, 
1900—of the Menocal and Maritime Canal Company's 
scheme :— 


Miles. 
Total length ofcanal... ... ... w-- 169-448 
Canal in excavation, east side... ... 14-870 
Canal in excavation, west side... 11-160 
Six locks... ... 00-759 
Length of basins... 21-619 
Rio San Juan Hak tary ae 64-540 
Lake Nicaragua... ... ... 56-500 





These figures sufficiently demonstrate the need which 
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existed prior to the appointment of the two latest Com- | means of which the gun is fired, and is provided at the 
missions of asystematic survey and thorough investigation | end with a screw cover, which also holds in position a 
of the route, and, it may be added, suggest also consider- | bronze bush, the latter forming a stop forthe main spring 
able doubt as to whether many of the conclusions | of the firing mechanism. : 

concerning feasibility and cost, to say nothing of com-| The two hinges of the carrier are provided with pro- 
mercial utility, which have been arrived at during the past | jections H, which strike against the short arms of the 
few years are more worthy of being accepted as final | extractor, and actuate the latter. 


words on the subject than were the specious statements | On the left of the carrier there is a projection contain- 
ing a recess for the retaining latch of the hand lever and 
the locking bolt with spring and cover screw. 

Underneath that portion of the carrier which contains 
the firing mechanism is a safety arrangement by which 
the striker may be prevented from moving. This arrange- 
ment consists of a pin and spring, the latter being 
actuated by turning a milled head J underneath. The 
letters I—fire—and S—secure—indicate corresponding 
positions. 

The extractor is pivoted near the carrier hinge by the 
| axis pin; at the end of the extracting arms are studs 
which engage with the rim of the cartridge. 

The firing mechanism consists of the firing pin, with 
striker point, which is screwed on it, and secured by a 
| set screw ; a striker guide, over which the main spring is 

fitted, and a buffer, or “rebound” spring at the rear. 
The striker is provided with a recess for a safety catch, 
and behind it another recess for the firing wedge. The 
hand lever K is pivoted to the carrier by the axis pin, the 
latter being provided with a screw. The handle is re- 
cessed to receive the small pivoted lever which works the 
| retaining latch, a spring being provided to ensure the 
latch engaging when the breech is closed. The firing 
| wedge is provided with a Janyard, the latter being fitted 
| with a loop—for placing round the neck—and a wood 
| toggle. The action of the mechanism is as follows :— 
| Suppose the gun to have just been fired, on grasping the 
| handle of the hand lever with the right hand, the lever 
| is pressed in, and the retaining latch is thereby clear of 
| the recess in the carrier, so that the hand lever is 
| unlocked. On moving the handle round to the right, the 
screwed pinion causes the breech block to revolve till the 


of earlier authorities, responsible to this very day for the 
misplaced confidence and false impressions prevalent even 
at Washington. 

Excepting Greytown, with its 1400 inhabitants, the 
little town of Castillo, and a few small and widely- 
detached settlements, usually situated on the banks of 
streams tributary to the San Juan, the route of the pro- 
jected canal is practically without population. But for 
the occasional visits of foreigners, more or less identified 
with canal promotion, much of the country could still 
claim the distinction of being unexplored. To these 
circumstances is due the fact that the canal region of 
Nicaragua stands pre-eminent as one of the few lands 
yet unexploited by the camera. 
therefore attach to the illustrations of scenery and inci- 
dents of canal-surveying which appear in the present issue 
of Tue Encineer. The pictures have been reproduced 
from photographs taken by members and officials of the 
Isthmian Canal Commission, to whose kindly offices in 
this and other directions we heartily acknowledge our 
indebtedness, 








THE NEW 15-POUNDER QUICK-FIRING 
FIELD ARTILLERY GUN. 
WE give this week a full description with detail drawings 
and illustrations of the new German quick-firing field 
artillery gun of 3in. calibre, together with its carriage, 
which has been adopted for service in the British army, 


after a series of exhaustive trials at Oakhampton | 


Special interest will | 








shooting ranges, during which its powers of range and | locking bolt moves forward, locking the breech block to 
accuracy, as well as the complete success of the arrange- the carrier. In this position the threads on the breech 
ments devised for the absorption of the shock of recoil | block are clear of those in the breech of the gun, so that 


on firing, have been most satisfactorily provel. The 
difficulties which were encountered at the first onset, as 
regards the fragile character of the wheels and sundry 
fractures of the axletree beds and telescopic carriage 
trails, have been ascertained to be the result only of 
accidental defects in manufacture, or of local weakness 
in certain features, and such difficulties have been easily 
remedied. 

A technical description of the gun is as follows :—The 
material is nickel steel; total length, 90in.; average 











| the continued motion of the hand lever causes both to 
| swing round together. When the block is clear of the 
| breech, the carrier strikes the short arms of the extractor, 
| causing the latter to eject the empty cartridge case to the 
|rear. A projectile and a cartridge are then inserted by 
| hand, and on moving the hand lever round to the left, 
| the breech block—which is still locked to the carrier— 
| enters the breech and forces the projectile and cartridge 
| “home.” As soon as the carrier comes against the face 
| of the breech, the locking bolt is pressed in, releasing 


Plan of Gun 
and Carriage. 


















































PLAN OF 15-POUNDER GUN AND CARRIAGE 


weight, 737 lb.; calibre, 3in.; length of bore, 85-79in., or 


23°6 calibres; diameter of chamber, front 3°094in., rear | 


3°153in.; length of chamber, 8°1lin.; system of rifling, 
polygroove, twist increasing from one turn in 60 calibres 
at breech to one turn in 25 calibres at 5°8in. from muzzle, 
remainder uniform, one turn in 25 calibres; length of 
rifling, 77°67in.; grooves, number 28, depth *0295in., 
width +237in.; means of rotation, copper driving band. 

The gun is without trunnions, and consists of an A 
tube, over which is shrunk a jacket, secured by a steel 
screwed ring A—see page 481. Shrunk on the gun are 
also two steel guide rings, B and C, the lower portion 
of the front ring B being formed to receive the buffer 
cylinder which is screwed into it. The portions of the 
guide rings which bear on the surfaces of the cradle are 
of bronze, and, together with a plane formed on the 
underside of the jacket at the breech, support and guide 
the gun during its travel on the cradle. The chamber is 
slightly coned to facilitate extraction of the cartridge 
case. 

The breech is closed by an interrupted screw, divided 
so that ,'5 turn locks or unlocks it. The centre of the 
breech block is recessed to receive the firing mechanism, 
and is formed at its rear end with an interrupted rim, 
having four projections which engage in corresponding 
recesses in the carrier. In the rear face of the block is a 
groove for receiving the head of a securing pin, and in 
the rim a recess for the locking bolt. Secured by 
screws to the right hand of the breech block, is a screwed 
toothed segment, in which a screwed pinion of the hand 
lever engages. 

The carrier E, which holds the breech block, is 
pivoted to the right side of the breech by the hand-lever 
pin, and contains the firing mechanism. The rear por- 


tion of the carrier is formed at F to receive a wedge, by 


the breech block from the carrier, so that the continued 
motion of the hand lever causes the block to revolve by 
means of the pinion, thus closing it securely in the breech. 

| So soon as the hand lever is quite home, the retaining 
latch, actuated by the spring, engages in the recess in 
the carrier. On inserting the firing wedge in the recess, 
and pulling the lanyard until the wedge is clear, the striker 

|is drawn back and the main spring compressed, and at 
the moment of the wedge leaving the recess the striker 
is released and the gun fired. By a rebound action 
the buffer spring brings the striker clear of the point of 
the breech block. To prevent the gun being fired before 
the breech is properly closed the striker is secured by 
a securing pin, which is only released when the breech 
mechanism is properly closed. 

Carriage.—The principal parts of the carriage are :— 
(1) Upper carriage with (a) hydraulic buffer, (b) running 
out springs, (c) slights. (2) Inner carriage. (3) Elevating 
and traversing gears.—(1): The upper carriage consists of 
a steel cradle—U section—supported in the centre by a 
pivot, which fits into a socket in the axle of the lower 
carriage, and at the rear by the elevating gear which is 
attached to the lower carriage. The cylinder of the 
hydraulic buffer is contained in the cradle, being screwed 

|at the front into the rear lower portion of the front 
| guide ring of the gun. The cradle is closed in front by a 
| steel plate, to which one end of the buffer piston-rod is 
| attached, L; at the rear it'is closed by a steel plate con- 
| taining a guide box for the cylinder. The cylinder con- 
— in front a gland and stuffing-box to prevent loss of 
| liquid. 

The rear end of the cylinder is closed by a screw M, 
having a filling hole and a filling screw. There is also 

| a screwed recess—in the centre—for the reception of a 
spring spanner. The inside of the cylinder has longi- 





tudinal grooves of decreasing width, so that the s 
the flow of the liquid varies y Ber recoil, the eticnet 
grooves being to ensure uniform pressure during the roth 

The liquid to be used to fill the buffer cylinder is best 
pure glycerine—specific gravity 1:26—and the correct 
quantity is 8} pints, the buffer being filled to its capacity 
In order to test whether the buffer is filled, the gun na 
depressed and the filling screw removed, when the 
glycerine should be seen. 

The piston is fixed at the rear end of the piston-rod 
and in order to control the resistance of the passing 
glycerine the edges of the front portion are only slightly 
rounded, whilst the rear portion is well rounded. In the 
rear end of the piston is screwed a tube closed at the 
rear end, and provided with grooves increasing in width 
towards the rear end. Over this tube comes the cover 
tube of the cylinder on the rebound, the object being to 
bring the gun gently into firing position after recoil. 

Placed in position around and outside of the cylinder 
are five sets—of four each—steel wire springs N, which 
after having been compressed in recoil—by the action of 
the front guide ring on the gun—return the gun into the 
firing position. The five sets of running-out springs 
separated from each other by four separating discs. 

In the front lower part of the front guide ring is screwed 
the pressure plate, which, by the forward movement of 
the gun, moves against an india-rubber buffer O, which 
also assists in checking the rebound action. The same 
lettering applies to all three figures, those from P to Y 
only being found in the plan illustrated. 

The top sides of the cradle are protected by two 
lengths of sheet steel, to prevent the entry of either 
dust or rain, into the open space above the springs, shown 
in the small cross section of the cradle. The two lengths 
of sheet steel are secured by screws to the guide rings, 
as seen, and to the plane underneath the breech end of 
the gun. They are united at the sides, at the breech end 
of the gun, by a coverplate. 

The cradle is sighted on the left side with fore and 
hind sights, as shown in the illustrations. The 
fore sight consists of a steel pillar, having a pointed apex 
with a flat portion on the rear side. The sight is fitted to 
a bracket on the cradle by means of a taper pin and nut. 

The rear sight consists of a curved sight bar—U section 
—provided with a crosshead, having a notched deflection 
leaf and traversing screw—giving 1} deg. deflection right 
and left—and a sight socket which is fitted to a bracket 
on the cradle by means of a taper pin andnut. The sight 
bar is graduated on the rear face with a yard and fuse 
scale, and on the side face with a degree scale. The front 
face of the bar is provided with a rack engaging with the 
pinion in the sight socket. The socket hasa milled head, 
and a drum graduated with a yard scale, which are fitted 
to the pinion spindle, and serves as a means of adjusting 
the sight bar. A slotin the outer casing, and an indicator 
point engraved on the socket, are provided to facilitate 
reading the scale. 

An adjustable level is fitted to the sight bar immediately 
below the crosshead, and is provided with a rack gearing 
with a pinion and milled head on the sight bar. The 
level may be used as a clinometer. 

The lower carriage consists principally of an axle mounted 
on two wheels, and a tubular telescopic trail. Two seats, 
with guard irons, are provided for gun numbers to ride on, 
and also a seat P for the layer. In the centre of the axle 
is a socket R for the reception of the pivot of the upper 
carriage. The trail is attached to the axle by two arms 
in such a manner as not to prevent turning motion ofthe 
axle. Outside the front portion is a rib, over which 
two recesses inside the rear portion are guided in closing the 
trail, the object being to prevent circular turning motion 
of the trail. At the front of the trail—under the breast of 
the carriage—is a space Z, enclosed by a door, which 
serves for carrying certain small stores required for the 
service of the gun. At the rear end of the trail is a 
traversing lever S, which works in a slot, and can be 
folded down when not in use. There are also handles 
for lifting, a trail eye T, and a spade attachment U. At 
the front of the rear portion of the trail there is a 
strengthening ring containing a hole for a securing key, 
and at the front portion of the trail are two holes for 
securing key corresponding to the “long” and “ short” 
positions. 

The traversing gear—for fine adjustment—is on the 
left side, and admits of 3 deg. of traverse either way. It 
is fixed under the rear of the cradle, and is actuated by a 
hand wheel, the whole being supported by a bracket 
fixed on the head of the elevating screw and by two 
hollow arms with the axle. 

The elevating gear consists of an inner and outer 
screw, bevel pinion, and hand wheel, the whole being 
supported in a case, and works in bearings attached to 
the trail. 

Fitted to the trail on each side is an arm V, at the end 
of which is fitted a steel brake block. To each arm is 
fitted a steel tube—that on the right being screwed— 
which are connected by a cross arm over the trail in 
front. On the right side in front of the seat is a hand 
wheel W, and another in rear X. On the left side in 
front of seat are spring discs Y, by means of which both 
brake blocks can be put on together when either of the 
hand wheels is turned. 


are 


Dimensions and other Particulars. 


Angle of trail, when telescoped out ... 84 deg. 

mm OO eee 124 55 
Elevation, maximum, of carriage | ar 
Depression ee He ae 4 
Space required to turn in 23ft. din. 

Weights. Cwt. qr. lb. 

Gun with breech mechanism... ... «. «.. 6 2 9 
Carriage without gun ... ... ww 12 2 0 
Limber with 32 rounds ammunition ... 14 2 0 
Wagon with 68 ne a ae 
Approximate weight behind traces, gun, and 

limber, ammunition ... ... ... «. .. 33 2 9 
Wagon and limber, ammunition... 36 3 0 
Pressure of trail on ground... = : 


Weight at end of pole .., 
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Ammunition and ballistics —Shrapnel shell—Descrip- 
tion of bursting charge in shel! :—F.G. powder in chamber, 
and about ten cylinders of compressed F.G. powder in 
central tube. Lead bullets, 260; weight, about 42 to the 
pound ; diameter, about }in.; weight of shell filled and 
fused, 14 lb. 50z.; weight of empty brass cartridge case, 
1lb. 7 0z.; charge in cartridge case, 15:2 oz. of ballistic, 
in cords; maximum time of burning fuse, about 20 
seconds; muzzle velocity, at a temperature of 60 deg. 
Fah., 1640 foot-seconds ; pressure in the chamber of the 
gun, about 13 tons per square inch. An elevation of 
6 deg. 7 min. gives an approximate range of 3600 yards, 
under the conditions quoted ; whilst the extreme elevation 
of 16 deg. gives an approximate range of 6700 yards, or 
nearly four miles. These ballistics, if maintained on 
service, may be regarded as an admirable exponent of 
the value of the gun, and of the forethought of our 
War Department authorities, and of their artillery 
advisers in securing such a powerful and effective 
field gun. 








THE SEVERO NAVIGABLE BALLOON. 





THE attempts to solve the problem of aérial navigation by 
means of motor-driven balloons will no doubt receive a 
serious check by the frightful accident to the Severo aérostat, 
resulting in the death of the inventor and his assistant. 
When M. Santos-Dumont suspended a petrol motor under a 
balloon, experienced aéronauts pointed out the danger of 
such an arrangement, for the pure hydrogen employed to 


obtain the greatest lifting power in the smallest possible | 


volume will percolate more or less through the most carefully 
prepared silk envelope, while the escape of gas from the 
valves during expansion presents the possibility of the 
hydrogen reaching the motor mixed with air, that is 
to say, in the condition most suitable for inflammation. In 
M. Santos-Dumont’s machine the motor keel is suspended 
some distance below the balloon, and is apparently outside 
the dangerous zone of exhaust or percolation which makes 
inflammation possible. But, on the other hand, the fact of 
the keel being slung from the long and narrow balloon by 
wires offers serious drawbacks, which are principally observ- 
able in the swinging of the keel and the plunging movement 
of the balloon whenever it tacks against the wind. The 
placing of the engine low down with a single propeller at the 
end of the keel has another inconvenience, in that it tends to 
drive the balloon upwards, and this is only avoided by a 


Tr 


system of compensating guide ropes. As the balancing weights | 


must be increased in proportion to the power of the motor, it 
is obvious that higher powers would be neutralised by the 
heavier ballast, and if this were not done a big motor would 
simply drive this type of balloon upwards in an oblique 
direction. It is apparently for this reason that M. Santos- 
Dumont abandoned the idea of fitting a 40 horse-power 
motor to his aérostat after his performance in Paris last 
year. M. Severo, a Brazilian Member of Parliament, who 


has for twenty-five years been occupying himself with aérial | 


navigation, and built the famous Bartholomeu de Gusmao, 
which was destroyed ina storm, thought that his country- 
man was not working in the right direction to evolve a 
practical type of navigable balloon. He argued that if the 
balloon was to be driven steadily without any swinging or 
plunging it must be propelled from the axis of the aérostat 
and not from the keel, and the keel itself must be built into 
the balloon so as to constitute a rigid body. 

M. Severo went to Paris last year to carry out his plans for 
constructing such a balloon. It was built by the well-known 
aéronautical engineer, M. Lachambre, in his shed at 
Vaugirard, in Paris, where we visited it the day before the 
accident. The aérostat was considerably larger than the 


Santos-Dumont, and had the form of an elongated spheroid 


with a length of 1084ft. and a largest diameter of 394ft. 


at about a third of the distance from the propeller. 
Its volume was 2200 cubic metres. The aérostat was made 
practically in two parts, with a section cut out underneath 
from the axis to allow of the introduction of the vertical 
bamboo standards carrying the keel, and at the same time 
give a longitudinal rigidity to the balloon. The keel was 
similar to that of the electric navigable balloon ‘‘ La France,’ 
built by the Brothers Renard for the French Minister of War 





twenty-five years ago, though it was not so long, and was | 


situated under the largest diameter of the aérostat. At each 
end of the keel was a bamboo standard composed of four 
poles inclining upwards to the axis of the balloon, and carry- 
ing the bearings for the transmission shafts. These standards 
were braced by bamboo and wire. From the ends of the keel 
bamboo poles were carried to the ends of the horizontal 
shafts at the balloon axis, where they held bearings for a 
wing-shaped propeller in front, which was intended simply to 
create a displacement of air, with the idea of partially over- 


coming resistance, and for the driving propeller at the rear. | 
These outside poles were braced to the vertical standards, and | 


to the horizontal rods between the tops of the standards and 
the ends of the balloon by bamboo diagonals. The keel was 


| supported in the centre by a third vertical standard of smaller | 


| section. To secure the balloon itself to the keel the bottom 
| of the hollow segment which was cut away to provide room 
| for the standards, carried two stout steel wires which were 
| connected with the keel by short lengths of wire. The 
balloon was also covered by a netting of tape from the ends of 
which were cords attaching to the keel. The propelling 
| machinery consisted of two Buchet four-cylinder water-cooled 
| motors. At one end of the keel the motor, weighing 220 lb. 
and developing 16 horse-power, was carried on a light bed 


i 
| 
| 


formed of steel strip. The crank shaft was geared by bevel | 


wheels on to two vertical rods, one rising to the axis of the 


| balloon, where it transmitted power to the horizontal shaft | 


carrying the wing-shaped displacement propeller, and the 


| other a shorter rod gearing by the same means on a small | 


| horizontal shaft driving two vertical fans placed longitudinally 


underneath the balloon for steering. At the rear end of the | 


| keel was a 24 horse-power Buchet motor weighing 352 lb., 
| and arranged in exactly the same way for operating the driving 
| propeller and another pair of steering fans, as well as a small 
| compensating propeller at the end of the keel. What 
| particularly struck us was the obvious waste of power that 
| must result from this complicated system of transmission, 
| and still more disquieting was the proximity of the valves to 
| the motor. There were two of them, an emergency valve and 

a free valve, opening directly above the rear engine. As the 


; ‘> “i 
= 
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wreck, in which were entangled the dead bodies of the 
aéronauts. As to the cause of the accident there are two 
conjectures. The suggestion that the gas was ignited by a 
hot bearing scarcely seems feasible, in view of the short time 
the balloon was in the air, and therefore we must look for 
the cause to the surrounding of the motor with a highly 
inflammable gas. The balloon was filled in a shed where the 
temperature was low, and on ascending to an altitude where 
it was exposed to the rays of the sun, there must have been 
a heavy escape of gas, while it is possible that finding the 
balloon unmanageable, M. Severo may have opened the 
valves to descend. In that short moment the gas mixing 
with the air must have mingled with the hot exhaust, and 
become ignited by some uncertain means. The report was 
caused by the explosion of the petrol tank, which obviously 
occurred after the inflammation, and the state of the 
assistant’s body shows that he had been enveloped in the 
burning petrol. The accident is distressing, on_account of 
the circumstances under which M. Severo constructed his 
balloon, but his death will not have been in vain if it obviates 
other catastrophes, by showing inventors the danger of fixing 
petrol motors to aérostats without taking adequate pre- 
cautions to prevent any possibility of their communicating 
with the gas. 








THE EUSTON WIDENING WORKS. 





THE important work of widening the Euston incline of the 
London and North-Western Railway, of which we gave some 
particulars in THE ENGINEER of November 10th, 1899, is 
now in full swing. Until quite recently this mile of railway 
remained practically in its original condition, largely owing 
to the fact of four lines of rail having been laid down from 
the first, whilst of local traffic there has never been much. 
The necessities of the traffic have at last outgrown this 
amount of accommodation, whilst various special needs of 
recent growth now also demand a considerable amount of 
space. 

The widening works are at present divided into two portions, 
the one south, the other north of the covered way by which 
the railway passes under the junction of Park-street, 


| Gloucester-road, and two or three other thoroughfares, half- 


way up the incline. , Of these, the southern part of the 
undertaking is much the heavier. Here a number of small 
premises and wharves on the branch of the Regent’s Canal 


|is being absorbed for various purposes of the Company’s 


| business. 


exhaust of the motor escaped freely in the air there | 


appeared to be a great deal of danger in this arrangement. 


The balloon, called the ‘‘ Pax,’’ had been ready for more than 
| a month past, and was only waiting for a favourable day to 
| take its first flight. Tests for stability in the grounds, when 


and the aérostat was driven in all directions without the 
slightest swinging movement. Being tired of waiting for an 
improvement in the weather, M. Severo decided to profit 
from the better atmospheric conditions at daybreak by 


five o’clock the balloon left the shed. The inventor was to 
have been accompanied by two assistants and a friend, but as 
it was found necessary to lighten the load two of them stood 
down, and M. Severo went up with one assistant. For a few 
minutes the balloon seemed to be making satisfactory pro- 
gress. It rose rapidly to a height of about 1500ft., and then 
it was noticed that the propeller was turning very slowly. 
Instead of going in the direction of Moulineaux, as intended, 
the balloon drifted with the wind. There could be no doubt 
that the balloon had become quite helpless. What happened 
then to cause the accident can never be known with 
any certainty, but suddenly a sheet of flame was seen to 
rise above the balloon, and then enveloped it. The aérostat 
disappeared, and the heavy keel fell swiftly to the 
ground. It fell in the Avenue du Maine a shapeless 





the balloon was attached by ropes, were entirely satisfactory, | ; 
| timbering, somewhat resembling the snow sheds on American 


| making an ascent early on Monday morning. Shortly after | 


| 
| 
| 
| 





A considerable portion of the road called Park 
Village East, and its lower part, known as Augustus-street, 
will be stopped up and:put to new uses. The site of 
Serpentine-road will also come into this scheme. A couple of 
steam cranes are already on the canal bank, and a temporary 
line of rails comes up from the railway under the approach to 
Serpentine-road bridge. This is constructed within massive 


lines, in order to resist the thrust of the great cross girders, 
which form so striking a feature of the London and North- 
Western cutting at this point. On the top of the cross 
timbers goes a light line, carrying buckets of earth propelled 
by hand. These lines will serve for taking away the large 
amount of spoil which has to come out. Already a good deal 
of stuff has been removed south of the bridge just named; 
and north of it the small villas, ten or twelve in number, 
with their gardens lying between Park Village Kast and the 
railway, have all been swept away, and a massive retaining 
wall has been put in to hold up the road. In front of it lies 
the temporary line just mentioned. Further on a line from 
it rises up to the ground surface. Three or four steam cranes 
are at work here, as well as the saddle-tank engine 
Walsall. The wall being only just outside the footpath, 
materials are taken in from carts at several openings in the 
hoarding, the excavated earth being thrown down into rail- 
way trucks. 

On the other, or east side of the line, between it and 
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— 





Mornington-road, are one or two more cranes. The old 
retaining walls of 1837 have been taken out partly on both 
sides, and the cross girders keeping them apart consequently 
removed, but the latter still remain at two points, against 


Serpentine-road bridge, and at the covered way at Park-street. 


At the centre of the former point they have been utilised as 


a temporary bridge, by laying cross timbers upon them, over | 


which run four lines of light hand railway for transferring 
earth. Where the beams and walls have been removed the 


excavation is being converted into a wide open space, with | 


retaining walls. 
entirely new permanent one has been built, between Morning- 
ton-street, and Park Village East. 
Serpentine-road bridge will be taken out as useless, the place 
it leads to being, as said before, taken up for the Company’s 
purposes. The new bridge is a fine steel structure of five 
rows of girders, supported below in two places by built-up 
steel piers. 

At the lower end of Mornington-road has been constructed 
a large four-storey block of dwellings for displaced working- 
class people, withasmaller block in Mornington-place. These 
are of stock brick, with red brick facings, the contractors for 
building them being Kirk and Kirk, of Esher-street, West- 
minster. Both blocks are finished externally, and as soon as 
they are ready for occupation further operations will be 
begun, consisting in taking out Stanhope-street bridge 
entirely, demolishing the north end of that street for a short 
distance, and carrying a new thoroughfare from it to con- 
nect Granby and Augustus streets. Mornington-road will 
be set back close up to these dwellings, and its present site 
utilised in widening the railway. Additional arches will be 
made under Granby-street bridge on that side, improving 
the access to Euston still further. With this exception the 
widening of the line and rebuilding of the bridges at the 
commencement of the Euston Station-yard, a work of which 
the present operations are to some extent a continuation, 
was finished some time ago. 

The covered way described as separating at present the two 
portions of the widening now in hand is about 150 yards 
long. It has four lines of rail, separated by a wall with 
numerous openings in it. Several houses above, or at one 
side, will have to come down, but some, at least, are to be re- 
built. The opening up of the roadways here will be a consider- 
able operation, portions of at least four streets being over the 
line. North of the tunnel, or covered way rather, the new lines 
begin at the corner of Gloucester-road and absorb the gardens 
of the houses on the east side of the road so far as the main 
line of the Regent’s Canal. At this point one or two houses 
look as if they would be elbowed out of existence. Side 
walls for a bridge over the canal are already in, of blue brick 
externally and some 8ft. or 10ft. high. It is not possible to 
give much headway here, but there will not be less than there 
is under the existing bridge. The north wall has been set back 
a little to widen the towing path. Three of the main girders 
for crossing the canal are now up. They are by the Patent 
Shaft and Axletree Company, of Wednesbury. A tank engine 
1s at work on this section also. A portion of Samuel Allsopp 
and Sons’ stables must evidently be taken, beyond the canal 
northwards, to give room for the additional roads, and a good 
deal of re-arrangement of the engine sidings near the Camden 
No. 1 signal-box will also have to follow. From Park-street 
covered way to the canal the line is so near the surface of the 
ground that very little work will be required to effect the 
widening, nor will much destruction of house property be 
necessary anywhere, considering how close in to the terminus 
all this is. Unlike most lines, however, the London and 
North-Western enters London through a residential rather 
than a working-class neighbourhood. It is a curious, out-of- 
date sort oflocality, once fashionable enough, but now bearing 


Near where this temporary bridge stands an | 


When this is finished | 


| 
| 
| 








an air of having got left behind and forgotten in the general 
march of improvement. 

Joseph Firbank and Son, of London, are the contractors 
for the works above mentioned, and have a large force 
employed upon them. 








A NEW KRUPP ARMOUR. 


Our readers may recollect a recent letter from Herr Krupp 
commenting on some remarks of ours concerning the peculiar 
turret bases of German armoured cruisers. As we pointed out 
at the time, the shape of these bases—an inverted cone—was 
ideal as against gun fire, but an apparently impossible shape 


for construction by any known method with Krupp-cemented | 








| 


| 
} 


| 





turers and the fact that the lower efficiency plates were 
maiden efforts or nearly so. 

Few, if any, of Krupp’s own plates have been tested beyond 
the resisting limit. Some figures of recent trials with cemented 
armour plates may be of interest, and they will serve to 
indicate how far tests have been carried against them. 





Plate. Highest penetration of Minimum figure 
In. shot against iron. of merit. 
5-5 Bee ae eu ten” “dee” ee 
4-5 11-4 
11-8 33-6 


These figures are from acceptance trials for plates for recent 
ships, and do not therefore imply anything beyond the fact 
that they were, at least, as good as the minimum given. The 
projectiles were broken, and the backs of the plates unhurt. 
Any of these, then, may be safely assumed at 3 as a figure of 




















NEW Gin. 
armour. For all curved surfaces, indeed, non-cemented 
Krupp is employed, with a corresponding loss of resisting 
efficiency. Herr Krupp’s letter, it will be remembered, 
claimed that the problem had been solved. No details were 
entered into, and comment was therefore impossible. 

We are now in a position to supply a few meagre details of 
an entirely new armour process, which on trial has given a 
figure of merit as high as 2:8 without the limits of resistance 
being reached. The figure of merit of the best cemented 
Krupp vertical plates varies from 2°7 to 3:1 or so—3 being 
the generally accepted average. The variety that exists is 
due chiefly to the relative inexperience of some manufac- 





KRUPP ARMOUR PLATE 


merit, the odds being rather that they would have exceeded 
that than otherwise. However, all this is by the way. 

The new armour is claimed by Herr Krupp to be ‘‘ hardly 
inferior ’’ to cemented plate. Doubtless this claim is based 
upon comparative trials of the limits of resistance which are 
not public property. For that matter, nothing at all about 
the new armour has been public property for more than a few 
days—the plate exhibited by Herr Krupp at the Diisseldorf 
Exhibition—opened on the first of the present month—being 
the first ‘‘ publication ’’ of the matter, and this, we believe, 
the first reference to the matter in the British Press. _ 

The process is not, however, of immediate moment ;_the 
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points of salient importance are that the armour is, for most | suggested that a maximum diameter of tube might be fixed, 


practical purposes, equal to the best cemented; and (2) that 
it is believed to be applicable to any form cr shape that may 
be required. Round turret cupolas have already been con- 
structed of it, and are known to have undergone severe tests 
at Meppen—Herr Krupp’s proving ground. 

The appended photographs show an exhibition plate of this 


armour, which is now at Diisseldorf Exhibition. It was, in the | 
| and the North-East Suburban Lines was then taken from 


first place, cast as a block 14ft. by 12}ft. by 3}ft., and weighed 
160 tons. It was rolled out and ‘‘ cemented.’’ The product 


| 
| 





beyond which the constructors must not go. The shape of 
the tunnel might be left to the Board of Trade. It had 
occurred to him that there might be advantages in having 
them of the same shape as that employed on ordinary rail- 
ways. He was not prepared to say how near tubes might 
properly be placed together. 

Evidence in opposition to the North-East London and City 


the general manager of the Great Eastern Railway and from 


was a show plate 43ft. by 11ft., and 11-S8in. thick, weighing | the traffic manager of the Great Northern Railway, but it 


106 tons. 
carry it to Diisseldorf. 

On 
cemented armour was fired at at Meppen. 
as follows :— 


The results were 


Size of Plate, 83 ft. by 64 ft. by Gin. 





Weight of | Striking | 





| Calibre |projectile,| ~)., ° Effect 
Shot. | of pe | gl on Effect on plate. 
| attack. |steel A.P.) "°°" | projectile. 
| agi seconds. 
Inches. | Pounds. 
| 6 1124 1762 Broken up. | No damage. 1-4in. 
indentation. 
IL. 6 1795 a No damage. 2in. 
indentation. 
III. ¢ 1840 a No damage. 2-3in. 
indentation. 
IV. 6 , 1860 a | Not penetrated. 
v; 6 ee 1896 se Not penetrated. 





Shots II., III., and V. indicate their presence on the back 
of the plate, which, it will be noted, has behaved much as an 
ordinary cemented plate—exhibiting, if anything, less 


| 


| 


| sidered it quite impossible to have such an average. 


| enter into it. 
April 2nd last a ‘‘casemate’’ plate of this cast | by the general manager of the North London Railway, who 


A special sixteen-axled wagon was constructed to | was purely of a financial character, and we do not propose to 


Evidence of the same nature was also given 


urged that in order to pay 4 per cent. on its capital the 
North-East London line would have to carry 151,334 pas- 
sengers per day, which would involve the running of 631 
trains, with 240 passengers as an average ineach. He con- 
After 
addresses by counsel, the Committee, intimated that they had 
decided that the preamble of the North-East London Bill 
had not been proved as regarded two portions of the line, and 
asked to be informed whether, under the circumstances, the 
remainder of the line would be proceeded with. The reply of 
counsel for the City and North-East Suburban Railway was 
that the declaration of the Committee that the preamble of 
this Bill was not proved as far as it related to the construc- 
tion of the line from Whitechapel to the Mansion House had 
been considered, and the promoters had determined to proceed 
with the rest of their scheme to construct a line between 
Whitechapel and Waltham Cross. Evidence in opposition 
to the North-East London line was also given on behalf of 
the Metropolitan Railway Company and of the South-Eastern 
and Chatham Railways, but nothing of engineering interest 
was adduced. Later on it was announced by counsel that 
the promoters of this Bill felt that they would not be justi- 

















NEW 6in. 


tendency to crack under projectiles that nearly penetrated. 
Shot V., 


KRUPP ARMOUR 


fied in going on with the ‘scheme in its crippled state, and 


with 1896 foot-seconds striking velocity, had a | asked leave to withdraw the Bill—a request which was 


calculated penetration of 15ir.. iron—the figure of merit of | granted. 


over 2:5 is established by this hit. Other trials, as we have | 
stated, have shown a figure of merit of over 2°8. 

The new armour exhibits great toughness combined with a 
very hard face. In addition to other tests it has stood that 
of a 10in. shell loaded with nearly 65 lb. of high explosive— | 





Counsel then stated that a clause would be submitted which 
might meet the objections of frontagers and petitioners of 
that kind. In that clause it was intended to provide for 
giving compensation for damage if it was caused by the con- 
struction or the working of the railway during two years. 


An 8in. | No compensation would, however, be provided to anybody 


picric acid, which is about equivalent to lyddite. 


cupola went through this test unharmed, and is now on | whose property had been paid for or who had been paid for 


exhibition at Diisseldorf. 








LONDON UNDERGROUND RAILWAYS. 





Durinc the week the various Bills for underground tube | 


| an easement. 
; tribunal—not the ordinary Court of Arbitration under the 
| Lands Clauses Act—to settle questions of damage. 
| Chairman then remarked that if such a clause were provided 
| it could form the basis of consultation with Lord Ribbles- 
| dale and the members of his Committee. 


The clause would also suggest a special 


The 


The Chairman announced that the Committee did not con- 
sider it necessary to call for any opposition to the Bill of the 


railways in London have received further consideration before | Charing Cross, Hammersmith, and District Electric Railway 
the two Committees now sitting—that of Lord Windsor and | Company, as they did not consider the preamble proved. 


that of Lord Ribblesdale. Lord Windsor’s Committee had | 
before them first of all the competing Piccadilly schemes and 
the allied North-East London lines. Colonel Yorke, whose 
evidence in chief we referred to at the time he gave it, was 
recalled, and, among other things, commented on the curves 
on the various projected lines. He said that the attention 
of the Board of Trade had been drawn to the fact that on the 
Brompton and Piccadilly-circus line there was a curve of 
three and a-half chains’ radius. Such a sharp curve would 
be regarded by him with considerable misgiving, and he 
should feel it his duty to take exception to it. Even if the 
radius were altered to four and a-half chains he should 
regard it as obligatory upon the Board of Trade to put a 
restriction on the speed of the train on passing over the 
curve. This would probably have an effect upon the train 
service run over the whole of the circuit. It seemed to him 
the tendency of the motor man would be to approach that 
curve at a higher rate of speed than was desirable. He 
thought a five-chain curve was the smallest curve that was 
advisable. Ifsuch a curve as three and a-half chains were 
authorised, he should consider it incumbent to advise the 
Board of Trade to limit the speed to 12 miles an hour, and to 
13 or 14 miles an hour with a curve of four and a-half 
chains. Then, in the case of reverse curves, there should 


be a length of straight line interposed between the two. 
When speaking of the dimensions of tunnels, he said that it 
was the purpose of the Board of Trade to only insist on 
larger-sized tunnels in those cases where parliamentary 
powers were being sought for the first time. 
the object of not further burdening existing enterprises, 





This was with 
He 


Counsel then described the Bill of the North-East London 


| Railway, which proposes to run from Ludgate-circus to 


Palmer’s Green—the continuation from Palmer’s Green to 
Chase-side, Southgate, having been disallowed. 

After some discussion as to procedure, Sir Douglas Fox was 
recalled and further examined with regard to the Brompton 
and Piccadilly-circus and the Central London Railway. 
He said that he strongly objected to having a connecting 
line between the Brompton and Piccadilly-cireus Railway 
and the deep level District Railway between Piccadilly-circus 
and Charing Cross. He was of the opinion that such a 
line would be unworkable. It would mean that there would 
be four tunnels, one over the other, at Piccadilly-circus. 
Then as to the proposals of the Central London Railways, 
he thought that a closed circuit in the heart of London 
would be most objectionable. 

Counsel were then heard against these Bills on behalf of 
the Metropolitan Railway. The chief objection of the 
company to the Central London extension was that it 
established a new east and west competition with their 
existing line between Hammersmith and the City. This was 
not an appropriate time to expose the Metropolitan to new 
competition, in view of the expense of the electrification of 
the Metropolitan and the District, which would be effected 
within the next eighteen months. 

Meanwhile Lord Ribbiesdale’s Committee concluded their 
consideration of the City and Crystal Palace Railway Bill, 
with the result that the Bill was rejected. They then pro- 
ceeded to consider the Great Northern and City Railway. 

The Bill prevides for an extensien of the authorised line, 


ee 


which is rapidly approaching completion, and which wil] 
perhaps, be opened in the course of a year. It started under 
the Great Northern station at Finsbury Park, where there 
would be an interchange station, and the present terminus 
was at Finsbury-pavement. The object of the Bill was to 
empower the company to erect a generating station at Shore. 
ditch, to construct a passenger station at Highbury, anq 
enlarge the station at Finsbury-pavement ; but the main object 
was to extend the line from Finsbury-pavement to near the 
Bank. Sir C. Scotter, chairman of the company, and Sir H. 
Oakley, director of the Great Northern Railway Company 
gave evidence in support of the proposals. Sir Douglas Fox, in 
giving evidence on behalf of the Bill, said that the line 
would not approach nearer to the Bank of England than the 
southern end of Moorgate-street. The nearest shaft would 
be 30ft. away, and it was proposed to construct five shafts 
between the corner of the Bank and the end of Moorgate- 
street, for the purpose of lift. It was urged in opposition to 
the Bill by the City Corporation, who regard the project 
with disfavour, that the short distance of about 300 yards by 
which it was proposed to extend the line did not justify the 
enormous expenditure upon it. The Corporation viewed the 
project with suspicion of some ulterior motive, and thought 
that the tunnelling might interfere with other work that 
would serve a more useful public purpose. 

The Committee, however, declared the preamble of the 
Bill proved, and that the promoters must understand that a 
clause must be inserted for the protection of property owners, 
and upon this, and in reference to a Bank of England clause, 
the Chairman would consult with Lord Windsor and the 
Chairman of Committees. 

The Committee then took up the North-West London 
Railway Bill, which, counsel explained, was for the purpose 
of granting an extension of time for three years for the con- 
struction of a tube line from the Marble Arch to Cricklewood 
under the Edgware-road, authorised in 1899. It also asked 
for sanction to an enlargement of the tubes from 12ft. 6in. to 
13ft. diameter. 

The Great Northern and Strand Bill was next taken and 
the preamble declared proved. After some discussion of the 
clauses in the Great Northern and City Bill, counsel sub- 
mitted the terms of a clause the promoters were willing to 
insert for the protection of persons whose property might 
be damaged by the working of a tube railway. The clause 
provided that if before the expiration of two years from the 
opening of the railway any damage should be caused to his 
property the owner would have the right of compensation, in 
addition to any remedy he would have under the existing law. 
The chairman also read the heads of a clause such as he 
had in mind as a model clause for insertion in all these tube 
railway Bills. It would provide that if at any time within 
two years after the opening of the railway for traffic an owner 
or lessee of land or building complained of damage or annoy- 
ance from construction or working in respect to which he 
could not claim compensation under the Lands Clauses Act, 
such complaint should be referred to an arbitrator, not being 
an engineer, to be appointed by the Board of Trade. The 
arbitrator might be assisted by two engineers if necessary, 
and have power to award compensation. He would like, he 
said, to see something drafted to carry out these heads as a 
model clause subject to consultation with Lord Windsor 
and the Chairman of Committees. After some discus- 
sion the Committee decided that the insertion of a clause 
dealing with the question should be deferred until after 
Whitsuntide, and after consultation with Lord Windsor’s 
Committee. 

Considerable discussion then took place upon the proposals 
for amendment made by the London County Council, and 
certain clauses were considered. Then the clauses of the 
Great Northern and City Bill were considered and adjusted, 
and after that the Baker-street and Waterloo Railway Bill was 
considered. Counsel stated that the line was authorised in 
1893. Work was begun in 1897, but the promoters had been 
placed in difficulties which had delayed them, and now an 
extension of time was sought. The preamble of the Bill was 
declared proved, and evidence was taken, Mr. Perks being the 
first witness. He stated that about 60 per cent. of the 
tunnelling had been completed, and some of the stations were 
completed or were being made. The clauses were then 
adjusted. 

This completes the work of this Committee, with the 
exception of a clause for the protection of property—to be 
introduced into all the tube railway Bills—which, as above 
stated, has to be settled in conjunction with Lord Windsor’s 
Committee. 








INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ MEET- 
1NG.—On Monday, May 12th, the last meeting for this session of 
the graduates was held. Professor Cormack, of University College, 
London, occupied the chair, and a paper was read on “Oil 
Engines” by Mr. E. A. Falconer, graduate, of Bath. The author 
described the early types of oil engines, dating from the year 1870. 
He then described the various kinds of petroleum used, including 
paraffin, petroleum, kerosene, andshaleoils. The production of shale 
oil in Scotland became a large industry before the oil wells of Penn- 
sylvania were discovered, about 1859. The author next dealt with 
the general design of oil engines, commencing with a description 
of the four methods of vaporising the oil. A detailed description 
of the most common and well-known oil engines in use was then 
given, and some of the better known self-starting devices. 
Mr. Dugald Clark kindly sent a 5 horse-power Wolsely oil engine, 
which was taken fo pieces and described by Mr. Adams during the 
discussion. Votes of thanks to the chairman, and to the hon. 
secretary, Mr. M. G. Duncan, for his work during the session on 
behalf of the Graduates’ Association, terminated the meeting. 


J. R. Baass.—Particulars have been received of the death, on 
March 20th, of Mr. J. R. Baass, M.I.C.E., superintending engineer 
of the Uganda Railway. Mr. Baass, says the Times, appears to 
have been travelling on a trolley in company with an assistant 
engineer down the 2 per cent. grade beyond Lumbwa Station— 
mile 516—and to have come suddenly upon an engine. Before 
there was time to apply the brake effectively the trolley collided 
with the engine. Mr. Baass was so seriously injured that he died 
within three hours of the accident, while one of the trolleymen, 
pluckily endeavouring to put the brake on, was killed on the spot. 
Mr. Waring, the assistant engineer, fortunately jumped off, but 
he had a narrow escape. Mr. Baass was forty-one years of age. 
He was educated in Germany, and articled to a firm of engineers 
in Westminster. After a time he went to Australia—first to 
Sydney, where he was for some eighteen months in the engineer- 
in-chief’s office, then to Melbourne, to make a light railway in 
Gippsland. He was engaged for some years in constructing various 
road, water, and railway works throughout the Colony. In 1893 
he went to California, and after a short time there returned to 
England. He left for Mombasa in November, 1895, and his own 
work was completed in December last ; but, being asked by. the 
engineer-in-chief to stay on ‘‘on construction” for a short time, 
he decided to delay his return home until the spring, Mr. Baase 





haa left a widew and three young childreng 
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RAILWAY MATTERS. 


Tur Board of Trade have recently confirmed the orders 
authorising the construction of a light railway in the county of 
York, from Stainland with Old Lindley to Greetland, and amend- 
ing the Gower Light Railway Order, 1897. 


AN experimental mail train left Rangoon at 2.30 p.m. 
recently, and an attempt was made to reach Mandalay by 6.30 a.m. 
the following day. TI e attempt failed, the experimental train 
arriving at its destination one hour and fifty-five minutes late, 


Berne dissatisfied with the alignment of its railway in 
Great Salt Lake Distriet, the Southern Pacific Company is con- 
structing a cut-off across the lake, by which it will shorten the 
route. ‘The trestle will be built high enough to allow a rise in the 
waters of the lake, and its total length will be seven miles. 


An undertaking was given to the Bank of England 
authorities on Monday at Lord Ribblesdale’s Tube Committee by 
the promoters of the Great Northern and City Railway that if the 
building was damaged compensation would certainly be paid. It 
was admitted on behalf of the promoters that the foundations 
were rather bad. 

A COMBINATION steel and concrete railway tie was 
described recently in an American paper. The tie is made of two 
concrete blocks the shape of a wooden tie, but shorter, and con- 
nected by two steel channels embedded in the concrete. A wooden 
spiking block anchored to the tie supports the rail. The life of the 
tie is said to be equal'to that of the rail, The spiking blocks can 
be renewed without disturbing the tie or ballast. They are being 
tested on the Pere Marquette Railway. 


Tue Italian Mediterranean Railway Company is 
equipping electrically the whole of the line from Milan to Gallarate, 
and thence to Varese, Porto Ceresio, Laveno, and Arona. The 
total length of line is 81 miles. The power-house is at 'Tornavento, 
about seven miles from Gallarate. Current is at present being 
supplied from a steam-generating plant, but a water-driven plant 
is in course of construction close to the steam power-house, from 
which the whole line will ultimately be worked. 


Tue Adriatica and the Mediterranean Railway Com- 
panies together work 80 per cent. of the railways in Italy, the 
former serving the whole of eastern Italy from Venice to Brindisi, 
and the latter the whole of western Italy from Turin to the 
extreme south, The two systems have their chief connecting 
points at Milan, Florence, Rome, and Naples. The number of 
miles of line worked by each company is about the same, nearly 
3690 miles by the Mediterranean and 3620 by the Adriatica. 


Ar Sheridan, near Pittsburg, on Monday evening, a 
train of oi] tank cars was standing on the Panhandle Railway when 
a fire occurred and a large number of the cars exploded. Twenty- 
five people were killed by the explosion or burned to death by the 
burning oil, and over a hundred people were injured. The burning 
oil from the exploded cars made its way to a sewer, through which 
it was carried into the Ohio River, a quarter of a mile away. A 
dozen houses were wrecked by a second explosion and many people 
were injured, 

In connection with the recent reorganisation of the 
North-Eastern Railway, it is stated that the erecting and repairing 
work of the carriage and wagon departments of the North-Eastern 

tailway is to be more fully centralised than heretofore at York 
and Shildon respectively. In the course of a few weeks the whole 
of the workmen employed at the Darlington Carriage and Wagon 





Works are to be removed, those engaged in the carriage section to | 
York, whilst the wagon department workmen will be transferred | 


to the Shildon works, 


A yew train has been started by the Great Western | 
Railway Company from Penzance at 8.30 p.m., stopping at the | 
more important stations in Cornwall, and leaving Plymouth at | 
| if the scale is light. 


midnight, where a sleeping coach is added. The train has been 
put on by the company at the urgent request of the Plymouth 
Chamber of Commerce and other business men. It carries mails 
from Cornwall, Plymouth, Bristol, and other stations. The letters 
will arrive in time for the first delivery at stations west of Bristol 
and for the second delivery in London, 


Tue two leading Italian railways, the Adriatica and the 
Mediterranean, are now being worked under an arrangement with 
the Italian Government, by which the Government gives the com- 
panies an annual subsidy in return for a certain proportion of the 
receipts. We learn from a paper read by Professor C. A, Carus- 
Wilson, before the Institution of Electrical Engineers last night, 
that this arrangement comes to an end in 1905, when the Govern- 
ment has the option either of buying out the companies or of 
coming to a fresh arrangement with them. 


ACCORDING to statistical data recently published, the 
Trans-Caucasian Railway is capable of furnishing 310 tank cars of 
petroleum per diem to the pumping station at Mihailova and also 
of pumping a maximum of 5,500,000 poods (88,710 tons) per month 
through the pipe line from Mihailova to Batoum. The construc- 
tion of this section of the pipe line originally cost the Government 
about £520,000, and subsequently a further sum of about £12,000 
was incurred in supplementary expenses, so that the actual cost of 
the line can be estimated at about £532,000, 


Tue Oriental and Anatolian Railway Companies are 
negotiating to combine a system of through traffic by which the 
two railways, working together, would take goods at through 
rates over the whole orany part of the two lines, which, in Con- 
stantinople, would be connected by a steam ferry, says the Times 
correspondent at Constantinople. By means of this appliance the 
wagons containing European merchandise destined for Asia or 
Asiatic merchandise for Europe would be transferred from one line 
to the other, so that no goods in transit would then be unloaded 
in Constantinople. 


_ Tue new rail specification of the Pennsylvania Railroad 
is as follows :—The steel of which the rails are rolled shall contain 
not less than 0-40, nor more than 0-55, of 1-00 per cent. of carbon 
where the phosphorus exceeds 0-07 of 1-00 per cent. Where the 
phosphorus is -07 of 1-00 per cent. or less, the carbon shall not be 
less than 0-45, nor more than 0-60, of 1-00 per cent. The 
manganese in no case shall exceed 1-20 per cent.,and where the 
phoephorns exceeds 0-07 of 1-00 per cent., the manganese shall 
not be higher than 1-00 per cent. Also in no case shall the 
phosphorus exceed 0-10 of 1-00 per cent. 


Tue Adriatica Railway Company has already equipped 
electrically that portion of its system running from Lecco to Colico, 
and thence to Sondrio and to Chiavenna, says Prof. C. A. Carus- 
Wilson. The intention is to extend the system ultimately to Milan. 
Meanwhile the electrically driven trains are to work their own way 
as far south as Lecco, and to be hauled thence to Milan by steam 
locomotives. ‘Trains are now running experimentally, but not yet 
jm actual service, The total distance at present “electrified ” 
amounts to sixty-six miles, all of single track, a large proportion 
between Lecco and Colico being in tunnel. 


We learn that Mr. Holden is having built at Stratford 
& new type of locomotive for dealing with heavy suburban traffic 
on the Great Eastern Railway. The engine will have ten coupled 
drivers, 4ft. 6in. diameter, and three cylinders, 18}in. by 24in., 
two outside and one inside the frames. ‘The boiler will be 5ft. 3in. 
diameter, 14ft. 9in. long, and have a total heating surface of 
2769 square feet, of which 384 tubes, 1#in. diameter, will con- 
tribute 2638 square feet. The fire-box will have a grate area of 

Square feet. The side tanks will carry 2000 gallons of water, 


on the end bunker 84 tons of coal. The total wheel base is to be 
t Sin., and the weight in running trim 60 tons 


NOTES AND MEMORANDA. 


AN extraordinary rainfall is reported from the Nuuanu 
Valley, near Honolulu, H.I. In seven days the precipitation 
gga to 85in., in six hours to 12-70in., and in one hour to 
5-5lin. 

From the returns compiled by Lloyd’s Register of 
shipping, it appears that, excluding war ships, there were 
431 vessels of 1,240,344 tons gross under construction in the United 
Kingdom at the close of the quarter ending March 31st. 


THE manganese fields in the district of Tchiaturi, which 
it was estimated some years ago contained nearly 10,500,000 tons 
of ore, and were said to cover an area of over 44 square miles, 
according to more recent information do not appear to be as exten- 
sive as was supposed, 


A cEMENT for pipe joints that is said to be as good in a 
faced or rough flange joint as red lead putty, at one-tenth the cost, 
consists of a mixture of ordinary pine tar and dry oxide of iron. 
At a recent meeting of the Ohio Gas Light Association its use was 
recommended, It was stated that it does not harden as soon as 
red lead, and is very adhesive under pressure. 


DurinG last month Scotch shipbuilders launched 28 
vessels, of about 46,660 tons gross, as compared with 21 vessels, of 
35,979 tons gross, in March, and 23 vessels, of 31,242 tons gross, 
in April last year. In the four months Scotch builders have 
launched 91 vessels, aggregating 152,660 tons gross, against 71 
vessels, of about 143,592 tons, in the corresponding period of last 
year, 

TuE rapid growth of the manganese ore industry of the 
trans-Caucasus and the dimensions which the trade has now 
reached are well known. In 1885 the deposits in the district of 
Tchiaturi yielded 56,450 tons of ore, whereas in the past year the 
production was over 800,000 tons. The exports from Batoum and 
Poti during the past year were 16,000 and 263,963 tons respectively, 
showing a considerable decrease on the figures for the year 1900. 


TuE record in steel production is said to have been 
beaten in March by the Illinois Steel Company at their Chicago 
works. The blast furnaces produced 102,351 tons and the Bessemer 
furnaces 80,481 tons, an average per turn of 52 turns of 1547 tons. 
The previous record in Bessemer product was 78,783 tons. At the 
rail mill the output was 64,178 tons, or an average per turn of 
52 turns of 1234 tons, the previous largest output being 63,253 


tons. 


EnGuisu shipbuilders in April put into the water 22 
steamers, of about 73,200 tons gross, against 23 vessels, of about 
66,685 tons gross, in March, and 19 vessels, of about 54,632 tons 
gross, in April last year. For the year so far English builders 
have launched 79 vessels, totalling about 235,510 tons gross, as 
compared with 74 vessels, of about 250,337 tons gross, in the first 
four months of last year, and 77 vessels, of about 188,752 tons 
gross, in 1900, 


AccorDING to the report of the American Iron and 
Steel Association, the output of open-hearth steel in the United 
States in 1901 was 4,656,309 tons, as compared with 3,398,135 tons 
in 1900, an increase of 1,258,174 tons, or nearly 40 per cent. The 
comparison is with 2,947,316 tons in 1899 and 2,230,292 tons in 
1898, and shows an increase of about 100 per cent. in four years. 
The largest producing State is Pennsylvania, which last year pro- 
duced 3,594,763 tons, 

Scaxe formed by the use of hard water in gas engine 
cylinder jackets can be effectually removed by filling the jacket 
with commercial muriatic acid, according to Mr. C, W. Andrews, 


| at a recent meeting in Columbus of the Ohio Gas Light Association. 





It is allowed to stand in the jacket until the decomposition of the 
scale, with the attendant evolution of carbonic acid gas, is 
completed. One application has generally been found sufficient 


Tue terrible fate which befel M. Severo and his air- 
ship in Paris the other day opens up the question whether a law 
should not be enacted to restrict such experiments to more 
suitable regions than those above large centres of population, 
whereby the lives and property of the public are endangered. 
The perils accompanying the use of motor cars driven at the speed 
of express trains, although sufficient in themselves, are as nothing 
compared to the reckless navigator of the atmosphere. 


Braziu appears to be the nursery of aérial navigators. 
A fellow-countryman of M. Santos Dumont is reported to have 
come to Europe with a project for an airship nearly two hundred 
years ago. The Hvening Post of December 20th, 1709, contains a 
curious account of a flying machine, stated to be the invention of 
a Brazilian priest, who had applied to the King of Portugal for a 
patent for the contrivance. An explanatory diagram shows an 
open boat-shaped car, with sails stretching from stem to stern, like 
an awning. 

A communIcaTION by M. Berthelot in Comptes Rendus 
shows that the Chaldeans and Babylonians were possessed of con- 
siderable metallurgical skill. A Babylonian statuette was found to 
consist of a copper alloy containing 79-5 per cent. of copper, 1-25 
per cent. of tin, and A oe cent. of iron, A statuette from 
Chaldea, estimated to be 2200 years old, was composed of nearly 
pure copper containing only a slight proportion of iron, whereas 
another Chaldean statuette, some 400 years older, consisted mainly 
of an alloy of four parts of copper with one part of lead and a trace 
of sulphur, 


A PAPER was recently contributed to the proceedings 
of the German Association of Gas and Water Engineers by Dr. H. 
Bunte, on ‘‘ Mixtures of Combustible Gasesand Air.” Briefly, the 
author found that carbonic oxide, hydrogen, and water gas each 
require for the combustion of 1 volume $a volume of oxygen, marsh 
gas requires 2 volumes of oxygen, acetylene 2-5 volumes, benzine 
7-5 volumes, and coal gas about 1-2 volumes, From the quantities 
of oxygen necessary for combustion and the proportion of oxygen 
contained in air, may be calculated the percentage of combustible 
gas in a mixture with air that will result in combustion with no 
oxygen nor gas left uncombined. 


Tue trials ordered by the Boiler Committee on the 
Seagull, the only ~*~ fitted with the Niclausse water-tube boilers, 
have been concluded. At the 1000 horse-power trial for eight 
hours the coal a. was 2-28 lb. per horse-power per hour, 
and the make-up feed-water -32lb. At the eight hours’ 3000 
horse-power trial the coal consumption was 2-15 Ib., and the make- 
up feed-water -67 lb. The vessel next started on a 50 hours’ trial 
at 2500 horse-power, and for the first eighteen hours the coal con- 
sumption was 2-14 lb., and the make-up feed-water -35 1b. The 
trial was then interrupted for six hours owing to fog, and was 
resumed for nineteen hours at 2300 horse-power, when the coal 
consumption was 2-47 lb., and the make-up feed about the same 
as before. 


A NEW wireless communication system has been sub- 
jected to preliminary tests, and taken up for further experimen- 
tation by the United States Weather Bureau and the Navy 
Department. The system has been devised by Professor R. A. 
Fessenden, of the Weather Bureau. It employs no coherer in 
the receiving apparatus, but has instead a so-called ‘‘ wave- 
detector,” which, by means of an attached telephone, renders the 
transmitted impulses audible. The principal point of advance 
over the systems hitherto brought out seems to be, according to 
news despatches, the great reduction in the amount of energy 
required, A }in. spark is said to have sent waves which could be 
.egibly received at fifty miles; the Marconi system would require, 
it is said, a 2in, spark for the same results, 





MISCELLANEA, 


Tue Russian Government has approved of the project 
to establish a mining section in the Warsaw Polytechnic. 


Two cantilever bridges, erected at a cost of about 
£3500,. over the North Tyne and Tarset Burn, near Tarset, were 
formally opened for public traffic last week. 


Tue battleship Kaiser Wilhelm der Grosse, having 
completed her repairs, sailed from Kiel on Saturday afternoon vid 
the Kaiser Wilhelm Canal for Ireland to join the first squadron. 


A motor mail service is now in operation between 
Liverpool and Manchester—a distance of thirty-eight miles. The 
cars do not travel fast—about four hours forty minutes being 
occupied on the journey. Stops are made at Prescot and 
Warrington. 

Two of the largest British cable wire manufacturers, 
the Helsby Company and the British Insulated Wire Company, 
have become amalgamated. Negotiations to that end have been 
proceeding for some time, and the formal agreements have been 
duly signed, sealed, and delivered. 


THE torpedo gunboat Gossamer was on Monday placed 
in the steam basin at Sheerness Dockyard on the completion of her 
official trials. The full power test of the Gossamer proved success- 
ful, a mean speed of 20-32 knots being obtained. The gunboat 
will be at once completed for commission. 


At the monthly meeting of the Swansea Harbour 
Trust on Monday, it was stated that the trade during the first four 
months of this year exceeded that for any similar period in the 
history of the Trust. It was resolved to raise £400,000 new stock 
for the purpose of proceeding with a new deep-water dock. 


THE extraordinary fatality which seems to pursue the 
Dover lightships is an expensive matter for the Trinity House. 
During the last nine months three have been sunk on exactly the 
same spot, and the loss is reckoned at £18,000. A new lightship has 
just been placed over the site of that recently sunk, but an attempt 
is to be made to raise the latter. 


THE new Naval Appropriation Bill of the United States 
leaves it discretionary with the Secretary of the Navy to build 
any or all of the new ships in Government yards; but it requires 
him to build at least one in such yard and to keep a close account 
of cost for iabour and materials, so that the cost by Government 
work and by contract can be compared. 


On Tuesday Laird and Co., of Birkenhead, delivered 
over his Majesty’s first-class battleship Exmouth to a navigating 
party which the Admiralty despatched to Birkenhead. The 
Exmouth is a sister vessel to the Russell, Duncan, Cornwallis, A!be- 
marle, and Montagu, ships of 18,000 indicated horse-power and 
19 knots. They are the swiftest battleships in the Navy. 


A HEAvy and delicate piece of underpinning under rather 
unusual conditions has been successfully accomplished on lower 
Broadway, New York, where one end of a tall office building 
adjacent to a taller new office building has been raised nearly 2in. 
and underpinned without perceptibly impairing the integrity of the 
brickwork or stone masonry, plaster, or even disturbing the align- 
ment of the lifts and other machinery in use. 


Ir is well known that M. de Witte, the Russian 
Minister of Finance, is not in favour of ‘‘ trusts,” whether they are 
of home production or imported from abroad. A conference of 
delegates representing the iron and steel works of Southern Russia 
held a four days’ sitting in St. Petersburg at the end of April (old 
style), and resolved to abandon definitely the project of forming a 
syndicate of the principal South Russian ironworks. 


THE question of bringing sea water to Manchester is 
once more on the tapis. It is suggested that pipes should be 
laid to the coast in crder that Manchester may have a plentiful 
supply of water for street cleansing. By this means it is sug- 

ested that the enormous cost of laying a third pipe to the Lake 
istrict would be obviated, and the city would also be able to make 
money by providing sea-water baths all the year round. 


By-propuct coke ovens, built or under construction in the 
United States by the United Coke and Gas Company, now number 
2453, and have a combined charging capacity of 14,350 short tons per 
day. They are distributed among eleven plants and have all been 
built or put under construction since the beginning of 1895. The 
gas from seven of the plants is used for fuel, from three for 
illumination, and from one for both fuel and illumination. 


Tue figures presented last week by Mr. Schwab, pre- 
sident of the United States Steel Corporation, to the directors, 
show that the trust paid out in wages in its initial fiscal year the 
sum of £22,579,800. It manufactured goods the selling price of 
which was approximately four times this amount, and the cost 
three times. The net profits amounted to £23,200,000, but from 
this amount must be deducted the cost of maintenance, £4,908, 134 
which, according to the Carnegie method, is deducted from the net 
before the final profit is determined. 


THE Commission appointed to consider the question 
of improving the condition of the ports of St. Petersburg and of 
Cronstadt has finished its labours recently. Besides certain 
measures of an administrative nature, a great deal of technical 
work has been planned. Thus, the main channel is to be deepened, 
the wharf accommodation is to be enlarged, and some new docks 
are to be added; while it is proposed to extend the railway 
system and the roads communicating with both harbours. At the 
same time the Ministry of Ways of Communications is discussing 
a project for building in St. Petersburg port a special dock for 
dealing with steamers carrying naphtha and similar oil products. 


THE prospects of an ample supply of water in Man- 
chester during the coming summer are not as good as could be 
wished. At a meeting of the Waterworks Committee of the 
Corporation held last week it was reported that the present stock 
of water was 4,529,390,000 gallons, as compared with 4,772,770,000 
at the corresponding period last year. It was calculated that at 
present the average daily consumption was about 32,000,000 
gallons. At the same period last year the quantity required was 
about 35,000,000 gallons per day. Applying that calculation to the 
quantity of water now in hand it was computed that there was in 
store asupply sufficient for 119 days, as compared with 116 days 
supply at this period last year. If, however, the springs hold out 
according to the average yield there will be a supply equal to 
162 days’ consumption. 

Tur Council of the Institution of Electrical Engineers 
having received from its members many representations on the 
subject of the incidence of the provisions of the Factory Act of 
1901 on the electrical industries, it has decided to convene a con- 
ference to consider whether the Institution should be moved 
tc take action in the matter. The conference will be held 
at the Theatre of the Society of Arts, John-street, Adelphi, 
Strand, W.C., at 3.30 p.m., on Monday, May 12th, 1902, when 
the following questions will be specially considered :—(1) What 
are the clauses in the Act, the incidence of which, in so far as they 
affect the electrical industries, you regard as requiring the con- 
sideration of the meeting? (2) What, if any, examples have you 
of the requirements and effects of factory inspection of electrical 
stations up to the present time? The clause which brings electrical 
stations under the Factory Act is as follows :—Schedule 6, No. 20. 
—‘‘Electrical stations,” that is to say, any premises or that part 
of any premises in which electrical energy is generated or trans- 
formed for the purpose of supply by way of trade, or for the 
lighting of any street, public place, or public building, or of any 
hotel, or of any railway, mine, or other industrial uadertaking. 
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AUSTRIA.—F. A. Brocknaus, 7, Kumpfgasse, Vienna 1, 
(HINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
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GERM. ANY.—ASHER AnD Co., 5, Unter den Linden, Berlin. 
F. A. Brocknaus, Leipzic ; A. TwEITMEYER, Leipsir. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
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SUBSCRIPTIONS. 


Tue Excrneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Corn Reapivo Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 

iven below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Coptks. Tuick Paper Coprzs. 
Half-yearly £0 188. Od. | Half-yearly .. .. £1 08. 8d. 
Yearly .. «. £1 16s, Od.| Yearly .. .. .. £2 0s. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


«Mf The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. en 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, In consequence of 
the necessity for going to press early with a portion of the 
edition, ALTBRATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 

Letters relating to Advertisements and the Publishing tment of the 


Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Bditor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 


* * With this week's number is issued, as a Supplement, a Two-page 
Engraving of Metre-gauge Fairlie Engines, Burma Railway Co, 
Every copy as issu Wy the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 





*,* THe JAPANESE LINE-OF-BATTLE SHIP HaTSUSE.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s, 1d. 





*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 

Agent through whom the is obtained, Such inconvenience, 

Yf suffered, can be cane te obtaining the paper direct from 


this office. 
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TO CORRESPONDENTS. 


£87 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42” All letters intended or insertionin Tas Enorvgsr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

£27 ~=Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. J. (Sheffield).—We cannot give the names of correspondents who wish 
to preserve their anonymity. 

H. J. 8. (London).—We are informed by Siebe, Gorman and Co. that 
their aivers have been able to see clearly at a depth of 140ft. below the 
surface under favourable conditions. 

Avrua.—If you are not a member of the Institution of Civil Engineers, 
you can do as you please. Although the etiquette of the other societies 
is not so strict, personal advertising of any kind is discouraged. 

H. V. (Wellingborough).—We think it quite possible that there are over 
1000 different patterns, not types, of metal drilling machines manufac- 
tured in the world. We should, however, be very sorry to assert 
positively that there are. 

C. P. (Birmingham).—There is, as far as we are aware, no book devoted 
entirely to piston valves. You will find descriptions of them in books 
on locomotives, marine engines, and stationary engines, which you 
can consult in your library. 

Hewix (Runcorn).—There is, strictly speaking, no such thing as negative 
slip. The idea that there is rests on a fallacy. It is assumed that a 
screw propeller acts as though water constituted a solid nut. If the 
nut was held at rest then the screw, and with it the ship, would 
advance through a distance equal to the pitch while the propeller made 
a complete revolution. If the nut moved astern while the ship went 
ahead there would be positive slip. If the nut advanced as well as the 
ship there would be negative slip. But the water does not really 
behave like a nut, and there is no precise relation between the pitch of 
a screw and the advance of the ship. If you will dismiss the nut 
theory as untenable, you will see that the words positive and negative 
slip are purely arbitrary. There is no particular reason why a ship 
should not go a little faster than the pitch multiplied by the revolu- 
tions would lead us to expect was her speed. The velocity of the ship 
is determined by her resistance and the amount of the thrust, and if 
the thrust is sufficient to make her go faster than the speed deduced 
by multiplying the pitch by the revolutions, then she will have what 
is called negative slip. 











MEETINGS NEXT WEEK. 


Royat METEOROLOGICAL Societry.—Wednesday, May 21st, at 4.30 p.m., 
in the rooms of the Society, 70, Victoria-street, Westminster, S.W. 
Papers, ‘‘ Report on the Wind Force Experiments on H.M.S. Worcester 
and at Stoneness Lighthouse,” by W. H. Dines and Capt. D. Wilson- 
Barker ; ‘‘The Cornish Dust Fall of January, 1902,” by Hugh Robert 
Mill. 

Roya Institution or Great Britain.—Friday, May 23rd, at 9 p.m. 
Discourse on ‘‘ The Ethical Element in Shakes; e,” by the Rev. Canon 
Ainger.—Afternoon Lectures at 3 p.m.: Tu y, May 20th, ‘“‘The Laws 
of Heredity, with Special Reference to Man,” by Prof. Carl Pearson ; 
Thursday, May 22nd, ‘‘Contemporary British Sculpture,” by M. H. 
Spielmann ; Saturday, May 24th, ‘‘The Development of the English 
Drama,” by Prof. Brander Matthews. 
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BOILERS FOR THE NAVY. 


It is announced that the Admiralty, acting on the 
advice of the Boiler Committee, have decided that in 
future one-fifth of the generators fitted to all fighting 
ships, save torpedo destroyers and craft of that kind, 
shall be of the cylindrical or Scotch type, the re- 
maining four-fifths to be of some water-tube type not 
yetnamed. The Belleville boiler is to pass gradually 
out of use. Nomore are to be fitted to vessels in the 
Royal Navy. This statement is not quite accurate. 
It is true only in so far as it applies to the six first- 
class cruisers recently ordered. We congratulate the 
Admiralty on this decision ; the only fault which we 
have to find with it is that it does not go far enough. 
We believe that considerable advantage can be 
gained by employing boilers of the water-tube type 
for emergencies, but for cruising purposes they are 
entirely unnecessary. One half the boilers of a 
warship should be of the Scotch type, or, as a 
minimum, one-third. It may be taken for granted 
that one-fifth of the boiler power of a warship is not 
quite enough for ordinary cruising purposes. One- 
third would about suffice. But it would, no doubt, 
often happen that such a number of revolutions 
would be demanded that the Scotch boilers, if 
representing only one-third, to say nothing of one- 
fifth, of the steam-making capacity of the ship, 
would have to be forced. Under normal conditions 
it ought not to be necessary to light up the water- 
tube boilers at all. But to attain this desirable end 
it will be necessary to provide Scotch boilers with 
some liberality. 

It was not, we think, possible, in the face of the 
experience acquired with the Hyacinth and Minerva, 
to turn the Scotch boiler out of the Navy. It will 
be remembered that it really did much better than 
its most sanguine admirers could have believed. 
That it was an efficient steam maker, very safe and 
giving no trouble, was known. It was not known 
that steam could be raised in it as quickly as in the 
Belleville boiler. It is to be earnestly hoped, however, 
that the Admiralty will not perpetuate the mistakes in 
design which wrecked the reputation of the Scotch 
boiler. Millions of horse-power are supplied by 
cylindrical boilers in the mercantile marine; and if 
the Admiralty will only be content to do what all 
the great marine engine-building firms do there will 
be no ground of complaint. The defects of the 





Admiralty cylindrical boilers were the result of an 
attempt made in the wrong direction to get more 
steam out of them than they were competent to 
supply. The water spaces were too contracted, the 
tubes too small and too numerous, the fires too 
much forced with cold air, the boilers far too rigid. 
If the maximum power is needed, then the air 
should be heated before it enters the furnaces. In 
a word, the boilers ought to be fitted up on How- 
den’s system. If this is done, it ought to be quite 
possible to force fires from the first without running 
the smallest risk of injuring a boiler, and then the 
tubulous boiler would have a very small advantage 
indeed to boast of. 

It is unfortunate for the water-tube principle that 
the Belleville boiler has failed to fulfil the expecta- 
tions at one time formed concerning it. In truth, 
however, its defects are all its own. It has nothing 
in common with the Yarrow, Thornycroft, and 
Mumford express boilers ; and there are important 
points of difference between it and the Babcock and 
Wilcox and Niclausse large tube boilers. In the 
Dutch navy the Yarrow boiler has for some time 
been fitted along with cylindrical generators, with 
the happiest results. The same system has also 
been adopted in the German navy. It is, in a word, 
understood that each type of boiler has special 
attributes of its own not possessed in the same 
degree by the others, and it seems to be excellent 
policy to avail ourselves of both. 

We venture to hope that the Admiralty will now 
take another step which, apparently retrograde, is 
none the less desirable, and reduce boiler pressures 
to 200 lb. on the square inch. It has been abun- 
dantly proved that the very few advantages gained 
by going above this pressure are more than out- 
weighed by the troubles which crop up in the 
engine-room. It is more than doubtful if any 
advantage can be gained by going above 160 lb. with 
triple-expansion engines. It is not at all likely that 
the quadruple-expansion engine will find its way 
into the Navy. The great weight of such engines, 
and, above all, their utter unfitness for working at 
low powers, must be an effectual bar to their adop- 
tion. There is no trouble in the present day in 
making Scotch boilers to carry 200 lb. pressure, and 
with this the Admiralty ought to rest content. 


THE NORTH ATLANTIC SHIPPING TRUST. 


In future Mr. Morgan’s “combine”’ is to be known 
as “The North Atlantic Shipping Trust.” The 
terms under which the Morgan syndicate acquires 
the fleets have been, in a sense, made public. The 
precise import of the agreement is not manifest; pos- 
sibly it was not intended that it should be too readily 
comprehended. It appears, however, that the 
Morgan syndicate will pay for the ships at the rate 
of ten years’ purchase of the net profits earned in the 
year 1900. It is not clear in what way the payments 
will be made. So far as can be seen, the effect of the 
transaction will be that those who now hold shares 
in any of the lines will exchange them for new 
ordinary and preference shares issued by the syndi- 
cate. If nothing further took place, the effect would 
be simply to leave commercial matters very much as 
they are. But the control of the North Atlantic fast 
steamship trade would pass out of English hands 
into those of the Morgan Syndicate. There is, of 
course, more than this in the transaction; but how 
much more it is impossible to say as yet with any 
certainty. Fresh capital is, it is understood, to be 
introduced; the details, however, have not yet been 
made public. As to the commercial success of the 
North Atlantic Shipping Trust, opinions differ. The 
probability is that it is enormously over capitalised, 
and it is freely stated by men of experience in the 
trade that the property purchased by the Morgan 
Syndicate will return to British owners before long. 
Vaticinations of this kind may, however, be disre- 
garded until definite information has been published, 
and the financial arrangements for the transfer are 
fully understood. 

The Government have been pressed to take 
action, and as it was thought by some to be 
possible that Parliament might interfere to some 
purpose with the proceedings of the North 
Atlantic Shipping Trust, Mr. Pirrie, chairman 
of Harland and Woolf, has addressed a long 
explanatory statement to the Times. Our con- 
temporary, who for some while past has been 
holding the people of the United States up to Great 
Britain as the exemplar of all that is nationally ex- 
cellent, supports Mr. Pirrie by a leading article in 
the same issue, that of Tuesday, the 13th inst. We 
are told that there is no cause whatever for alarm, 
that nothing but good can come of the transaction. 
As it is the American railways that feed the Atlantic 
traffic, it is but fair that America should own the 
ships. Our contemporary accepts without question 
Mr. Pirrie’s statement that none of the fleets will 
sail under the American flag. For the moment this 
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is, no doubt, true. A radical change in the United 
States shipping laws must be made before the Stars 
and Stripes can take the place of the Union Jack. 
But who shall say that the change will not be made ? 
All this, however, is really quite beside the question. 
Mr. Pirrie and the Times are setting up an edifice 
of straw for destruction. We have repeatedly 
directed attention to the fact that it is not the United 
States that we have to fear, but Mr. Morgan. There 
is good reason to believe that, among a great 
body of thinking men in the United States, Mr. 
Morgan’s proceedings are nearly as unpopular as 
they are here. The true danger lies not in the forma- 
tion of a United States Trust, but in the formation 
of any Trust whatever, which will throw the con- 
trol of the North Atlantic shipping trade into the 
hands of a group of masterful and able men who 
will not for one moment permit any patriotic senti- 
ment to interfere with their proceedings. Mr. 
Pirrie may very well maintain that nothing but 
good can come of an arrangement which will con- 
solidate interests, promote trade, and probably bring 
an accession of business to his firm, whose services 
have been secured by the Trust. There is little that 
can be urged concerning the advantages of cement- 
ing a friendship between this country and the 
United States that we wish to dispute. But his 
arguments and statements only serve to envelop the 
transaction ina mist; we see nothing but blurred 
outlines. The truth is not manifest as it should be. 
The latent possibilities are passed over as non- 
existent. Itis tacitly assumed that Mr. Morgan has 
reached the end of his tether, that we know the best 
or the worst. Yet on Monday it was rumoured that 
he had purchased the Manchester Ship Canal. The 
rumour was contradicted ; but those who have watched 
the progress of events know that stories of American 
financial operations in this country are invariably 
contradicted at first. It is impossible to set bounds 
to Mr. Morgan’s ambition, or to say what are the 
schemes which he is elaborating. No one knows 
what next, and this is one very potent reason why 
the country is dissatisfied and the Government are 
being asked for information and pressed to take 
action. 

A great deal too much importance is being attached 
to the possible loss of the services of subsidised 
Atlantic steamers. Mr. Pirrie utilises anxiety on 
this subject to write reassuring sentences. He 
draws a red herring across the trail. About the 
genuine danger he has not a word to say. It has 
been held of old that in competition the consumer 
finds his only certainty that he will be fairly dealt 
with. The Trust system flatly contradicts the pro- 
position. It is argued by the owners of the 
Trust that competition really means waste, 
and that it is far better for the consumer that 
he should put himself into the hands of a small 
body of able men who will supply his wants at the 
lowest rates, than depend on the services of detached 
and antagonistic bodies of traders. Thanks to a 
mighty protective tariff, the people of the United 
States do not seem to be able to escape from the 
Trust; but we fancy that it will need much 
eloquence and certain very hard facts to prove to 
the people of this country that it will be really for 
their advantage that competition should cease in the 
North Atlantic shipping trade. Competent authori- 
ties do not hesitate to say that the time is not 
distant when the Steel Trust will have to seek a 
market for enormous quantities of its products. 
Then we shall have preferential rates, and Mr. 
Morgan’s syndicate sending iron and steel to this 
country at nominal freights. For the moment, the 
great host of tramp steamers that carry food supplies 
of all kinds to us from the United States, South 
America, Russia, and India, remain under the control 
of Englishmen. Could this country regard with 
equanimity the purchase of these ships by Mr. 
Morgan? The national instinct rebels against the 
notion that one man, or half a dozen men, should 
have the control of the larger part of the food supply 
of this country. With the proceedings of the Beef 
Trust in the United States before us, is it remark- 
able that the British public should regard with doubt 
operations which might at any moment result in the 
partial stoppage of supplies of corn and meat to 
this country ? Those who live on an island, if they 
are wise, will retain control of the boats by which 
they communicate with the mainland. 


SHIPS AND FORTS. 


Tuat well-known marine journal, Le Yacht, of 
Paris, has recently been supplying its readers with 
an interesting series of leading articles treating on 
phases of modern war and the French view of them. 
The first of these articles—which have by no means 
yet exhausted available topics—dealt with “ Bom- 
bardments,” and in view of the conclusion come to, 
that bombardments are well worth attempting, 
deserves study and thought here, Whether it 





will get it is another matter. Over here we have 
certain academical ideas or dogmas which are laid 
down as undeniable truths, past all argument. “If 
the French think otherwise, so much the worse for 
the French,” is the line here, but there is no harm 
in remembering that if the French believe that 
they can do a thing, no “rules of the game” that 
we may make in our academies will stop them. 

Le Yacht’s argument is simplicity itself. ‘‘ Napo- 
leon said, ‘ Bombardments count for nothing in war’ 
—but he was speaking of land warfare. The object 
of sea bombardments is not the destruction of 
houses, though the moral effect of this need not be 
forgotten, but the destroying of ships and merchant 
ships, stores, docks, coal, and so forth.” This con- 
tention no one willdeny. The destruction of Belfast, 
Liverpool, or Southampton would do undoubted 
harm. Southampton is protected by the Ports- 
mouth defences, but neither Liverpool nor Belfast 
can boast of much, and the same applies more or 
less to Glasgow, Edinburgh, Newcastle, Hull, and 
plenty of other places. Those inhabitants who 
chance to feel uneasy are always told that ordinary 
people cannot understand naval strategy, and that 
the fleet in the Mediterranean or some other out- 
landish spot protects them. The uneasy ones then 
go away feeling how stupid they are. If only all 
possible enemies will be so easily convinced, all will 
be well. The conviction, however, seems wanting 
so far. Here are Le Yacht’s conclusions—those, 
we may add, of the average Frenchman :—‘ The 
bombardment of a first-class fortress, well protected 
by batteries, may be very hazardous, but success 
would be worth a heavy risk. A hundred shell per 
hectare would do incalculable damage to the 
Arsenal. Portsmouth has an area of 100 hec- 
tares—in a word, requires 10,000 shell. Is this 
excessive for a fleet, when in one single day the 
Americans fired 8000 upon Santiago? An ordinary 
battleship carries from 1500 to 1800 medium shell ; 
nine battleships and six cruisers have, then, 20,000, 
so could easily afford to give Portsmouth the neces- 
sary 10,000 and yet have enough left to fight a 
battle with any relieving fleet, even if they had no 
ammunition ship with them. And the big guns 
would have all their supplies untouched. There is, 
then, nothing chimerical in such a bombardment, 
and an enterprising enemy in the first hours of a 
war might well hazard finding the shore batteries 
insufficiently prepared.” Thus, put in black and 
white, the French view hardly looks of the past-all- 
argument nature; it seems rather to demand con- 
siderable thought. Here, however, we may leave 
this part of the subject, the mobilisation arrange- 
ments at our chief bases will not be bettered for 
public criticism. 

“Bombardments can also have as objectives ports 
of commerce,” Le Yacht continues. “ Truly, it is 
barbarous and useless to attack inoffensive towns 
and destroy them simply because guns will bear on 
them. The French navy, at least, has never 
wavered in its doctrine on that point.” This is 
comforting, or would be but for the continuation. 
“ But ports of commerce, which supply the means 
to continue a war, which can shelter warships per- 
haps—certainly torpedo boats—are a legitimate 
prey. The destruction of shipbuilding yards, of 
liners able to do war service or act as transports— 
the destruction of big cranes, of stores and docks 
furnished with huge supplies of merchandise and 
provisions, dry docks, coal””—these, like Carthage, 
are to be destroyed. “Only in Germany,” ends 
this article, ‘are shipyards and so forth adequately 
defended.” If this be so, Germany may be wiser 
than we, for we certainly make no provision worth 
mentioning other than the “ fleet in being” that 
sounds so nice on paper. 

It is true that we put up a certain number of 
small forts, ‘able to repel a chance cruiser raid— 
all that can be required.” Is it all that can be 
required ? Years ago we used to build a ridiculous 
type of vessel known as the coast defence ship. 
Now we have wisely ceased to do so—a ship of 
limited use is perilously akin to a ship of no use. 
But are we expending the equivalent in fortifica- 
tions? We are not. We are not doing so out of 
deference to the “ fleet in being” theory, and the 
academical “ blue water” school, whose arguments 
rarely go later than Nelson. Nelson never attacked 
forts or big commercial harbours. Therefore only a 
fool would do so. That is what the argument 
is reduced to, the absence of any big commercial 
harbours in those days being an unconsidered trifle. 
There are prizes now that did not exist then, and 
the old stone fort matched against a wooden three- 
decker was a very different thing from the modern 
earthwork with guns against the sky-line against a 
heavily-armoured ship. There is no reason to 
suppose that a gun in a low-site battery is much, if 
at all, better than a guninaship. It is certainly not 
better than half a dozen guns in a ship. High-site 





guns are another affair, perhaps; but many com- 





mercial ports have no suitable hills for these. To 
secure them, therefore, they need, not two or three 
6in. guns—or the more favourite armament of 
64-pounder breech-loading and Qin. muzzle-loadin 

Mark I.— but a good many batteries of considerable 
power, demanding many ships to reduce them, and 
ensuring heavy damage to those that try it. 

In theory we shall blockade the enemy and rush 
on him when he comes out. That is orthodox war 
But South Africa has been a standing lesson as ree 
the inconvenience of trusting to orthodox war, with. 
out any guarantee that the enemy intends asking us 
to make the rules of the game. Torpedo boats yes 
submarines have extinguished the old-fashioned 
blockade; under the new system nothing can stop 
ships coming out on dark, stormy nights. Having 
come out it is reasonable to suppose that they wil] 
do what seems best to them, and that will not neces. 
sarily be a fleet action on orthodox lines. They may 
be found and brought to action, but if they have 
destroyed Belfast or Newcastle first we shall have 
paid pretty heavily for the “new Trafalgar.” The 
necessary “shell per hectare and for a subsequent 
fleet action’ can and will be carried; it is no use 
deceiving ourselves on the plea that ammuni- 
tion will not run to it. Reflecting upon these 
things, forts at rich commercial harbours seem the 
only logical precaution against inconceivable un- 
necessary destruction in war; and we cannot but 
feel that if those people who at such places have 
qualms studied the opinions of possible encimies, it 
would take something more satisfying than dogmas 
of “Sea Power” to satisfy them. “Sea Power” js 
a sublime theory; but, unfortunately, there is no 
way of preventing future naval De Wets from 
deliberately ignoring its axioms. Guerilla warfare 
may not succeed in the long run, but—as South 
Africa has witnessed—it has very expensive staying 
power all the same. 


—— --- wee ——— 


PARLIAMENT AND TRADE UNIONS. 


WE are not surprised that the attempt made on Wed. 
nesday night to induce the House of Commons to sit in 
judgment upon the highest tribunal of the land ended in 
failure. When an individual finds himself the worse for 
the application of a principle of law with which, up to 
then, he had been unacquainted, he not unfrequently 
protests against what he conceives to be a judicial 
iniquity deserving of the interference of Parliament. 
The trade unions are a little in this case. They found 
to their surprise that they are vulnerable through 
their pockets; that it is no longer possible to 
shelter themselves, as was often done, behind officials 
or agents, who were, in a pecuniary sense, men of 
straw, 2gainst whom no damages could be recovered 
for illegal acts directly fostered by the union itself. 
Hence the motion made in the House of Commons on 
Wednesday, “ That legislation is necessary to prevent 
workmen being placed by judge-made law in a position 
inferior to that intended by Parliament in 1875.” Mr. 
Beaumont moved this resolution and Mr. Bell seconded 
it. Mr. Renshaw moved an amendment :—* That this 
House declines to commit itself to fresh legislation on 
the subject of trade disputes, until it is shown that the 
existing law does not sufficiently protect workmen in the 
exercise of their lawful rights.” Thus the issue was 
joined upon which the House had to decide. We have 
no fault to find with the temper of the debate. No doubt 
hard things were said against unions and their ways; and 
naturally, also, against the employers and their tyranny, 
but there was abundant recognition of the benefits 
which have flowed from trade unionism. The argu- 
ments, however, were often inclined to wander, and they 
abounded in misconception of the law and incorrect 
statement of decisions. It is not to be expected that 
laymen should always be able to deduce principles of law 
from decided cases, or even to state precisely what it is 
that a given case has actually decided. It is not 
accurate to state that what is law for a combina- 
tion of workmen is not Jaw for a combination of 
employers, or, that ‘peaceful persuasion” was made 
illegal in 1898 by the case of Lyons v. Wilkins, which, in 
fact, turned on the construction of the Conspiracy and 
Protection of Property Act of 1875, and only decided, so 
far as “peaceful persuasion” is concerned, that it is 
illegal if done wrongfully. There is nothing now to 
hinder “ peaceful persuasion ” if the unions can devise a 
manner of doing it which shall not be an injury to 
another. They have found it a difficult task so far. All 
this by the way. But the laymen were not alone in their 
mistakes. The lawyers contributed their quota, and we 
confess that after reading the speech of Sir Robert Reid, 
a former law officer of the Crown, we are not surprised 
to find that the Attorney-General, in good-humoured 
banter, “really thought that his honourable friend 
deserved to be put through, as a punishment, a course of 
reading and examination in the judgments in the Taff 
Vale case.”’ Towards the end of the debate, it took a 
fresh turn when Mr, Haldane pressed the Government 
to appoint a “small Commission” to consider the law 
of conspiracy. The Government's answer was given by 
Mr. Ritchie. If the trade unions were to take a test 
case to the House of Lords, as was recommended by 
their central body, and it was found by the decision 
that the law was in a condition which was unfair to the 
working classes, then he thought the Government 
would be quite ready to consider whether or not some 
inquiry should not be made with a view to further legis- 
lation, So far as the discussion had gone, he saw ne 
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eason why the Government should interpose. After this 
yon was not much more to be said, and the amendment 
was carried by & majority of twenty-nine, 


MINERS’ WAGES. 


Tar miners in the Yorkshire and adjoining coalfields 
do not appear disposed to yield readily the reduction of 
10 per cent. which it was supposed was practically agreed 
upon at the recent meeting of the Coal Conciliation Board 
in London. Since then various meetings have been held 
in the districts, and although in one or two instances the 
men have been inclined to fall in with the proposal, in 
the majority of cases it has been stifily opposed. At 
Barnsley, on the 13th inst., the council of the Yorkshire 
Miners’ Association deliberated for a very long time on 
the proposed reduction. The council had before them 
the results of the various meetings held during the last 
fortnight. There does not appear to have been a 
unanimous decision arrived at, for on the conclusion of 
the sitting— which, as usual, was held in private—the 
Press were informed that the matter had been put 
to the vote, and a resolution had been carried against 
the adoption of the recommendation of the Board, 
and in favour of referring the matter to the arbi- 
tration of Lord James of Hereford, the neutral 
chairman. No particulars were supplied as to the 
majority in favour of the reference. This decision is 
pretty much what has been arrived at elsewhere. The 
working miners of Yorkshire, Derbyshire, Lincolnshire, 
and Notts believe that they have a strong case against 
any reduction. They do not deny that trade has fallen 
off, but they refer to the enormous profits made by coal- 
owners during the “ boom,” profits of which they persist 
they had no adequate share, and they further point to the 
very high prices at present charged to retail consumers 
forhouse coal. It is certainly the case that the house- 
hold consumers have to pay stiffly, although so very near 
the coalfield. The reply of the coalowners is that this 
proportion of the output is so small that it practically 
makes little difference. They point out, too, that steam 
coal, manufacturing fuel, and, in fact, all the qualities of 
coal which make up the vast bulk of the output have 
fallen in price, and it is not likely to improve in the near 
future, while, as regards the household coal, the summer 
is upon us, with every prospect of diminishing values. A 
satisfactory feature about the dispute is that the reference 
to Lord James of Hereford precludes all possibility of 
disturbance in the great industry. There is no doubt 
that whatever decision is come to will be loyally observed 
by both sides. 








DOCKYARD NOTES. 





Tue ‘‘ putting of the fleet on a war footing ’’ in the matter 
of abolishing ventilators does not seem to be regarded very 
comfortably in the Channel Fleet. The windsail substitutes 
do not act particularly well, and it is felt that, since the 
cowls could be flung overboard in half an hour or so were 
war declared, they might very well be retained as useful 
conveniences, just as chart-houses—and for that matter, 
perhaps, boats—are. It is very easy, in pandering to what 
stands for efficiency, for the man in the street to make crews 
uncomfortable without any real benefit tothe nation. There 
are just now too many schoolmasters abroad, and the 
amateur critic who vents his spleen upon some purely peace 
convenience that no designer ever intended to remain in war is 
getting rather too common now that the era of allowing such 
to pipe the tune has come in. 





Some notes upon the German fleet now in our waters may 
not be amiss. ‘* They do not keepstation well, are painted 
a well nigh invisible colour, and supplied with coal that 
indicates their presence infallibly.’’ Thus an officer of the 
Channel Fleet who was in the cruise to Portland 
with them. So much has been written lately about the 
super-excellence of the German Fleet, that it has been 
almost a revelation to our people to discover that 
it is human after all! In the Fatherland, the current 
circulation—to the man in the street at least—is that our 
fleet is hopelessly inefficient. We shall look with much 
— for the appearance of German views about our Channel 

eet. 





THE Spanish navy is ina queer way. A recent visit toa 
dockyard discovered a cruiser on the stocks built up to her 
protective deck, and the space all round devoted to horticul- 
ture, the maties being busy on potato farming with a view to 
making both ends meet. Hard by was the Cataluna, 
beautifully finished off and ready for sea in every particular 
to an astonishing and unexpected degree—in a word, efficient. 
Spanish methods, therefore, are peculiar. Apparently the 
naval element is right enough, and it is the administrative 
system that is rotten. 








THE PHysicaL SocreTy.—At a recent meeting of this body 
Mr. R. S. Whipple exhibited a temperature indicator for use with 
platinum thermometers, in which readings are automatically 
reduced to the gas scale. The instrument is very similar to the 
well-known Callendar and Griffiths’ temperature indicator, with 
the exception that it is so arranged that the readings obtained are 
automatically reduced to the gas scale, thus avoiding the neces- 
sity of applying a correction. It consists of a simple Wheatstone’s 
bridge with equal ratio arms, the other arms being the ther- 
mometer and a long helical bridge wire, together with the 
compensating leads. A travelling contact is moved round the wire 
until a balance is obtained. The bridge wire is wound on an 
ebonite drum, on the outer surface of which a helix has been cut. 
The contact piece, which is connected electrically with the 
galvanometer, is carried from the inside of a cylinder fixed to a 
shaft. A white celluloid tube, on which the scale is divided, is 
fixed to the outer surface of the cylinder. A screw of the same 
agi as the helix on the ebonite drum is cut on the shaft, so that 

Y rotating the shaft the contact is caused to travel along the 
bridge wire, and at the same time the scale is carried past an 
index placed above it. The scale has been so constructed that the 
reading at the index gives directly the temperature of the ther- 
mometer reduced to the gas seale, The instrnment reads from 
0 deg, to 1400 deg. Cont 





THE IRON AND STEEL INSTITUTE. 


Tue paper by Mr. J. Thery, dealt with in our last im- 
pression, was followed by one by Mr. A. MacWilliam and 
Mr. W. H. Hatfield, of Sheffield, on the “ Elimination of 
Silicon in the Acid Open-hearth Process.” It dealt witha 
matter of considerable technical interest, namely, the cause 
of the variability in the silicon contents of open-hearth 
steels made by the original Siemens process, which is a 
source of some trouble to the smelter, as the silicon limit 
in steels of medium carbon temper, 1.e., not dead soft, is 
sometimes exceeded without any well-ascertained reason. 
It has usually been supposed that occasional high silicon 
yields have been due to a so-called “ sand-boil,” where 
the silica of the bottom or banks of the working bed has 
been attacked and reduced to silicon, which was then 
taken up by the metal. Another cause suggested is the 
thermal condition of the furnace, silica reduction being 
favoured by high temperature; while a third supposes 
the composition and condition of the slags to be the 
principal factors involved. For the further elucidation 
of this matter the authors decided to investigate it upon 
a working scale, a 25-ton furnace having been placed 
at their disposal by Messrs. J. Crowley and Co., of the 
Meadow Hall Works, Sheffield. With this a series of 
experiments were made to test the relative effect of 
these different causes, the results of which may be put 
shortly as follows. For the first point a series of heats 
with varying carbon was made, and the condition of the 
sides and bottom of the bed after each tapping was care- 
fully noted, together with the composition of the steel, 
the results obtained being compiled into the following 
tables :— 


TABLE I.—Bottom and Banks of Furnace in Bad Condition. 


No, of Carbon. Silicon. 
charge. Per cent. Per cent. 
1 eee me 
2 i I 
3 0-55 oe aeet ea 
4 0-53 0-15 
5 0-36 0-15 
6 0-36 0-06 
TaBLe I].—Bottom and Bauks of Furnace in Good Condition. 
No. of Carbon. Silicon. 
charge. Per cent. Per cent. 
ere . 
ca? cs ce ae 0-12 
Wer crs ese es ora 0-26 
RO eed sas: ae tee 0-14 
Se se es el, ee 0-14 
We os COE: 5 ne se 
From these it appears that the composition is not 
affected by the state of the furnace, silicon being high or 
low, whether the banks and bottom are in good or bad 
order indifferently. 
TABLE III. 
No. of Carbon. Silicon. Tem- 
charge. Per cent. Per cent. perature. 
3. iG Gan . .. Se Cold. 
Mu «. Ge 0-14 Moderate. 
io 2. as CR OS sun. ae = 
6... . GE 2 re ue 
|) 0-70 0-32 Hot. 


The effect of varying temperature shown in Table III- 
is more apparent, but the real solution was found in the 
composition and condition of the slag. The consistency 
of the slags in a series of heats was noted as a possible 
measure of their basicity, the proportion of bases 
remaining fairly parallel and within fair ordinary working 
limits. When the slags were fluid, containing about 51 
per cent. silica, the silicon in the steel was at a minimum. 
With 52 per cent. it was somewhat higher, and with 
thick slags of 57 per cent. steels high in silicon were 
obtained. This relationis seen in Table IV. The ratios 
of ferrous to ferric oxide in the total iron in the slag seem 
to be of subsidiary importance, except in so far as they 
help to determine the basicity of the slag. 





TABLE IV. 
Slags. Steel. 

0. Fes O5. Silica. Carbon. Silica. 
Per cent. Per cent. Per cent. Per cent. Per cent. 
18-6 5-2 .- 55-8 0-36 0-14 
26-3 1-6 Sac, . 0-28 0-06 
21-7 4-2 53-6 0-29 0-10 
19-9 trace 57-2 0-22 ... 0-23 
21-2 trace 53-6 0-29. 0-08 


In order to confirm these conclusions the authors 
decided to run a special “ prophesying” heat, in which, 
after almost completely eliminating the silicon, while the 
carbon was still high, the slag was to be allowed to 
thicken by taking up silica while the carbon boiled slowly 
away to the maximum indicated above, after which 
silicon and carbon were to be removed together, finishing 
with a low silica slag. The details of this heat contained 
in Table V. show how completely successful the experi- 
ment has been. 

A curious point which to the authors’ knowledge has 
not been previously noticed, that silicon and manganese 
in the metal both increase when the slag has taken up 
more than a certain proportion of silica seems to be due 
to the reduction of manganese silicate in the bath. The 
steels obtained by this method make solid clean ingots 
yielding perfectly sound bars when hammered, which 
were sold in the ordinary way of business, and gave com- 
plete satisfaction. For further corroboration a second 
heat was allowed to thicken for about an hour and forty 
minutes, when the consistency of the slag was reduced by 
fluxing additions with a similar result to that obtained in 
the first instance. 

In conclusion, the authors claim to have thrown some 
light on a subject requiring still further elucidation, 
namely, the relation between the composition of the 
slags and the character of the oxidation or reduction 
going on in the bath, and in particular they have not seen 
recorded the exact balancing of the composition of the 
slag so as to make it possible to eliminate or increase 
silicon and manganese within small limits while the 
earbon continues steadily to fall, 





By the time that Mr. MacWilliam had finished, the 
audience, following the example of the slag in the experi- 
ment, had notably thinned, and the discussion was not as 
well sustained as the subject deserved. Mr. A. Windsor 
Richards, of Eston, was generally in accordance with the 
views of the authors. Mr. Bauerman complimented them 
on the excellent way in which the work had been done, 
and paralleled the results with those of the killing process 
in crucible steel making. He also asked for more com- 
plete analyses of the slags, as the question as to atomic 
basicity was somewhat left in doubt by the partial deter- 
minations presented. Mr. T. V. Hughes asked for 
details as to the composition of the steel. Mr. Harbord 
considered that at extremely high temperatures silicon 
was not completely removed. Mr. Lange had found no 
relation between hot and cold charges and the proportion of 
silicon. He had made similar experiments to the authors’ 
by allowing the charge to lie under a thin slag for two 
hours; when silicon and manganese increased but by 
subsequent thickening of the slag they were reoxidised. 
In reply, Mr. MacWilliam, thanking the members for the 
reception accorded to the paper, stated that its reception 
and the carrying out of the details were mainly due to 
his colleague, Mr. Hatfield, one of the former students of 
the Sheffield Technical School. The investigation was 
not completed, especially as regards varying tempera- 
tures, but it must be remembered that any great varia- 
tion in the working heat of an open hearth furnace was 
not possible in practice. 


TaBLE V.—Details « Special Charge No. 1. 








| Composition of 

















: Composition of | a 
Time Path, | Additions. slag. 

: - Consistenc, 
6/z/C.C.| Si: | Mn] Cwts FeO. F | S 
nis | & & wa 

= ~ 

P.c.! P.c. | P.c. | P.c. P.c.'P.c 

11/10 1-600-78 |)-48 (Melted) — Thin - =!- 
11/12, — | — — Ore 10 — _ —i— 
1130);—-;— |— | _,, 4 — —- -—-!- 
11 45.1-540-35 0-20 | (Boil) | — Thin 30-8 7-1 45-0 
12/15 1-55/0-047/0-11 —_ _ “ - —- — 
12/20; —}— | — Ore | 2 -- —- -—-| =— 
12/45 1-22,0-045,0-09 — oo Thin —- -—-|— 
12550 —|— |— | Ore 3 — — -- 
1) 0; —} — a ” | 13 aot ny ie a 
1/15.0-94/0-028:0-042) — — Very thin 24-1 2-5 52-8 
yi an > [fOr 1 |) = ie Pa te 

Ri | Lime 3 
1/300-860-0180-018) — _ Thin - - — 
‘ me . { Becoming | San GPs 
2} 00-730-022) — b or — |\ thicker | f— 
2/30'0-65,0-034 0-056) — — | Fairly thick) — - — 
3] 00-5510-0610-068) — | — hick a foe bat 
3/30.0-40;0-078/0-08 -= -- = —- i-|- 
3/50 0-38'0-0880-095) — _— Thickest | 20-8 1-1 [56-8 
3155} —| — | — Ore — —|~—|— 
i on | OD an =p 

\Lime | 315) ‘ ; | 

97, ‘ - | { Becoming ) 
4/250 ate 0-072 Da 1 thinner J wy a rae 
4/330 —|}— |— Ore 1 — —- -|- 
4/35) — | — — Lime i — 7 —-i- 
4/45, — | — | — Ore 4 — —/i-|- 
4/50\0-16'0-024'0-065, — — | Fairlythin| — |— | — 
4/55, —| — | — Ore 3 — |-—|- 
5/13\0-14,0-025,0-065  — — | Fairly thin | 21-9 0-57/53-4 





Finished steel, C.C. 0-31; Si. 0-045 ; Mn. 0-58. 
Tensile test-—Maximum stress, 35 tons per square inch ; elonga- 
tion, 28 per cent. in 2in.; reduction in area, 49 per cent. 
Specification.—Maximum stress, 33 tons per square inch; elonga- 
tion, 25 per cent. in 2in.; reduction in area, 40 to 45 per cent. 


The Jast business taken on Wednesday morning was 
Mr. H. Allen’s paper describing a new system of cooling 
blast furnace tuyeres, invented by Mr. W. J. Foster, of 
Darlaston, in which the water is applied in such a manner 
that, in the event of the tuyere becoming leaky, it is 
prevented from flowing into the furnace hearth. This is 
done by maintaining the cooling flow by suction instea1 
of keeping the supply under pressure from a storage 
reservoir, which, under conditions, may be from 10 lb. to 
80 lb. per square inch. The difference of pressure 
between the blast at its entry and that prevailing inside 
the furnace is considerable. It has been found by the 
author to be about 14 }b. per square inch, and therefore, 
with a maximum pressure of 9 lb.—probably the highest 
as yet employed in this country—that inside the furnace 
would be reduced to 7} lb., equivalent to about 17ft. of 
water; so that, with a greater head than this on the 
tuyere water supply, any defective tuyere will allow 
water to enter the hearth even with the blast full on, 
and the effect of such a leakage is sufficiently well known. 
By the new system, in the event of any tuyere becoming 
damaged through excessive heat erosion, defective coil 
pipes, or impurities or deposits from water, no water can 
escape into the furnace. Very little change from the 
ordinary pipe fittings of the tuyere is required, the chief 
element being a good circulating pump, sufficiently large 
to work at a low piston speed of about 100ft. per minute, 
and capable of running continuously. Where sufficient 
fall is available, a syphon pipe suction will greatly reduce 
the wear and tear of the pump, besides rendering the 
furnace independent of the latter, whose function is then 
reduced to that of starting the syphon and restoring the 
vacuum when necessary. 

With this system, when a tuyere is damaged and 
leaky, the water, instead of entering the furnace, tends to 
enter the tuyere and destroy the vacuum, when solid 
particles of slag and iron usually close up the hole almost 
immediately, although a }in. to Zin. hole will not cause 
the flow of water to stop entirely. By means of a series 
of three sluice valves arranged near the pump, the syphon 
may be started and the pump cut out by stopping it, 
opening a by-pass, and closing the inlet and delivery 
passages. By this arrangement two or three furnaces 
may be successfully worked, as the supply is net made 
to depend upon the continuous action of the pump, and 
the latter may therefore be stopped for a time for re- 
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packing or other slight repairs without inconvenience. 

As the working pressure is reduced it may be neces- 
sary, in order to obtain a proper circulation, to increase 
the size of the circulating pipes from lin. to ljin., in 
which case a moderate vacuum will readily pass 200 
gallons of water per hour through each tuyere, whose 
temperature will, under normal conditions, be raised from 
15 deg. to 16 deg. Fah. Under the pressure system the 
loss of tuyere varies within very wide limits, being some- 
times as low as 36in. a year on an 8-tuyere pressure, 
while at other times it may go up to 12 per week. On 
the vacuum system the change of a tuyere is rendered 
much more easy, as, being free from accumulated 
material on the end projecting into the furnace, there 
being no leakages, it can be changed in a good fire in five 
minutes, and in one instance it has been done in half a 
minute. 

In connection with this system an important advantage 
is the power of readily detecting leaky tuyeres, which it 
is not easy to do when they are worked under pressure, 
unless the leak is of considerable importance. When a 
tuyere is merely sweating or leaking slightly the defect 
may go on for a considerable period before it is dis- 
covered. With the suction method, however, the effect 
of a leak in a tuyere coil is to reduce or destroy the 
vacuum, so that by the interposition of an automatic 
gauge with electric indicator it is possible to locate the 
defect. The indicator devised for this purpose by Mr. 
B. H. Thwaite consists of a tube containing mercury, so 
arranged that when the vacuum in a tuyere connecting 
pipe is reduced contact is made and closes an electric 
circuit, which rings a bell and indicates on a register the 
particular tuyere that requires attention. 

As an example of the difference between the two 
systems, it was found that a tuyere working under 
pressure was found to be leaking, when, instead of 
changing it, the pipes were so connected that the water 
was drawn through by suction, with the result that it 
continued working satisfactorily for six days. When taken 
out for examination it was found that the hole had 
become plugged by a coating of slag or graphite; and 
although when under pressure it had allowed sufficient 
water to enter the furnace to lower the output to forge 
quality, ordinary examination failed to detect the 
leakage. 

The paper was well illustrated by diagrams, and the 
action of the indicator was explained by the author on 
a full-sized example, placed in front of the table. The 
only information of importance brought out by the dis- 
cussion was contributed by Mr. A. Sahlin, who stated 
that he had been unable to obtain copper tuyeres in this 
country with a guaranteed composition of 994 per cent. 
copper, and had been obliged to import them from Pitts- 
burg. At Askham, with a 12-tuyere furnace blowing 
at 16]b. pressure, he had made 6875 tons of pig iron 
without a single tuyere failure, owing to the use of 
copper. 

The business of the first day of the meeting then 
terminated. 

The annual dinner of the Institute was held on Wed. 
nesday evening at the Cecil Hotel, and was very largely 
attended. 

The proceedings on the second day of the meeting 
commenced with the presentation of a report from the 
Committee on “The Nomenclature of Metallography,” 
accompanied by a short explanatory statement from the 
Secretary, asking for remarks and comments in writing, 
as the matter was not one suited for discussion at the 
meeting. The next and principal business of the day 
was the paper by Professor Arnold and Mr. MacWilliam, 
of University College, Sheffield, “On the Microstructure 
of Hardened Steel.” This represents work extending 
over three years in the re-investigation of the constituents 
of hardened steel, including martensite and the alleged con- 
stituents, sorbite, troostite,and austenite. The materials 
employed were as nearly as possible pure iron and carbon 
steels of various degrees of conversion, the composition 
of the three types selected being as follows :— 


Unsatu- Satu- Super- 

rated. rated. saturated. 
Combined carbon ... 0-21 0-89 1-78 
Silicon = 0-04 0-03 0-07 
Manganese 0-04 0-09 0-12 
Sulphur 0-02 0-02 0-02 
Phosphorus 0-03 0-02 0-02 
Aluminium 0-02 0-03 0-04 


In addition, experiments were made with bars con- 
verted from Swedish wrought iron to 1°7 carbon temper 
and rolled bars of nearly pure melted iron converted to 
about the same point. These, after reheating at various 
temperatures between 700 deg. and 1150 deg. Centigrade, 
have been chilled in cold brine and examined micro- 
scopically after polishing and etching in the usual way. 
The results of these experiments, which are given in 
great detail with much excellent illustration, have led the 
authors to the following conclusions :— 

(1) The clear and definite constituents of hardened 
steel are a hardenite, Fe,, C, making up the whole mass 
in saturated or 0°89 per cent. carbon steel 6 ferrite or 
iron, which segregates more or less in unsaturated carbon 
steel, in spite of the rapid action of quenching. The 
indefinite portion of hardened steel consists in unsaturated 
carbon steels, of hardenite containing more or less un- 
segregated ferrite, or in supersaturated carbon steels, of 
hardenite containing more or less unsegregated cementite. 

(2) Martensite is not a constituent, but a crystalline 
structure developed at high temperatures. It is marked 
in saturated carbon steels by preferential etching lines, 
in unsaturated carbon steels by strie of ferrite, and in 
supersaturated carbon steels by strie of cementite. 

(3) The existence of the constituents sorbite, frontite, 
and austenite is extremely doubtful. 

(4) Students of micrographic analysis should guard 
against apparent or false constituents really due to 
optical causes or to obscure polishing or etching effects. 

(5) The investigations detailed in the paper have been 
strictly confined to iron and carbon steels such as are 
produced in the best crucible practice. 





The discussion on this paper was of a very animated 
character, but did not bring out much of importance other 
than a general tendency to disagree with the authors. Mr. 
Stead produced a large number of photographs in support 
of the objective existence of martenite and hardenite, 
and thought that the authors had not sufficiently con- 
sidered the latest publication of Osmond in modification 
of his work of seven years before. Sorbite was an important 
factor in imparting strength to steels, notably to those 
for wire, increasing the tensile strength from 40 to 
52 tons. The sample sent by Mr. Stead to the authors 
contained austenite, and he thought their idea of its being 
due to galvanic action was untenable. 

Mr. Campion thought that differences might arise 
through the lower amplification used by the authors— 
360 diameters against 1000 diameters by Osmond—the 
results not being fairly comparable. 

Mr. Harbord said Mr. T. V. Hughes considered that 
more exact details were required of the experimental 
conditions, particularly of the method of annealing, in 
order to reconcile the conflicting views on the funda- 
mental phenomena. 

Mr. Lange agreed with a remark made by Mr. Stead, 
that time should be allowed for the structure to develop. 
He had obtained martensite, or 0°21 per cent. carbon 
steel, by case-hardening, at a temperature not exceeding 
830 deg. In all cases for practical purposes analysis, 
mechanical testing, and micrographic examination should 
be co-ordinate, especially the latter two. At Gorton it 
was customary to make a microscopic section of all test 
pieces which showed abnormal results, whether good or 
bad, and an album of such micrographic photographs 
was shown by the speaker. He thought the author 
should work upon pieces large enough for tests. 

Sir Lowthian Bell thought that Mr. Stead’s results 
might be of value in explaining anomalies in the behaviour 
of rails which, when of similar composition, varied very 
considerably in their resistance to impact, and he would 
be glad if the micrographers would explain the reason. 
In reply, Mr. MacWilliam defended the title of the paper 
and the adoption of steels as nearly as possible free from 
foreign elements, and considered that if troostite was a 
necessary constituent, pearlite could not be. He con- 
sidered some of Mr. Lange’s suggestions to be valuable. 
Professor Arnold pointed out that the steels examined 
represented the purest products of Sheffield crucible 
steel manufactures. The size of the test pieces used 
was the same as that of other investigators. He did not 
consider the time to be of importance, but that the work 
should be done on practical lines, using the ordinary 
times for hardening. He regretted the departure of Sir 
William Roberts-Austen, as he should have been glad to 
have his opinion on an experiment, recorded in the paper, 
on cementation of pure iron by contact with hard steel 
at the Biron range, about 790 deg. Cent. Under these 
conditions about 0°21 per cent. carbon was taken up 
in five hours, although, according to the allotropic view, 
carbon is insoluble in iron at that temperature. 

Another micrographic paper followed. This was “A 
Comparative Study of some Low Carbon Steel Alloys,” 
by J. A. Matthews, of New York, and chiefly interesting 
as being the only outcome of the Carnegie Research 
Scholarships for the first year, the other two recipients 
having made no return for the grant. This contains a 
considerable mass of experimental observation on the 
alloys of iron with nickel, chromium, and molybdenum, 
including some records of failures, together with ‘con- 
clusions as to the relations of and physical properties to 
atomic constitution; but being unsuited for reading, it 
was only presented to the meeting in some remarks by 
the Secretary, who stated that the author had been 
requested to supply references to previous writers con- 
sulted. Although many of the results were negative, 
the paper showed the author to be a good and persevering 
worker. Professor Arnold considered the paper to be 
largely repeated from that published by him in 1889, and 
that the author should come to Sheffield for crucibles, 
where they made them suitable for melting any kind of 
alloy without requiring graphite or magnesia. Mr. 
MacWilliam criticised the author's method of using 
hematite to decarbonise puddled bar iron for making the 
alloys which would introduce oxygen into the metal, as, 
for example, in the molybdenum alloy. 

Mr. Harbord, while agreeing with former speakers that 
the author should have acknowledged the work of previous 
observers, thought that the communication was worthy 
of recognition, especially as work done, the other Carnegie 
scholars having done nothing. 

A paper by Mr. Herbert Kilburn Scott on the “Iron 
Ores of Brazil” was next in order. 

It described in detail the large masses of cg and 
micaceous hematite occurring in the crystalline schists 
of the province of Ouro Preto, about 300 miles railway 
distance from Rio de Janeiro. These have been long 
known, and have, to some extent, been worked by primi- 
tive bloomery processes for the production of wrought 
iron, until the recent development of the associated 
manganese ores which are now exported in considerable 
quantities. The most noticeable features are their 
enormous size, high yield—up to 67 per cent., 
and very low proportion of phosphorus. At present 
rates such ore would be worth 22s. per ton 
in England, with Rubio ore at 15s. 6d., and the 
total cost of raising and delivering it would be about 18s., 
supposing an average freight of 9s. per ton could be got 
for the ocean passage from Rio to England. Owing to 
the lateness of the hour, the author made only a brief 
statement of the contents of the paper, which was 
supplemented by some remarks by Mr. Bauerman, who 
had called attention to these ores in a discussion of a 
paper on ore supplies at a meeting of the Institute about 
ten years back, and was glad to hear that there was a 
possibility of their coming into use. He also noticed the 
similarity of occurrence to the famous deposits of Lake 
Superior, Eastern Algeria, and the Central Provinces of 
India. The Ypanema ores mentioned by the author were 
of a different character, namely, segregated masses of 
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magnetite in a nepheline syenite, and migh 

extent be paralleled with the Taberg Borsa . Seams 
They occurred in a hill above the works, in loose ean 
the containing rock having weathered down to y Z 
considerable depths below the surface. ry 

The last paper actually taken was that by My. P 
Eyermann, of Benrath, on “A Combined Blast Furn z 
and Open-air Process of Steel Making,” which = 4 
described in a few words by the author. The pringj “ 
points in this method are the use of blast furnace } 
for heating in the open hearth furnace, and the Pit 
ment of the interior lining of the latter in a sities al 
curves, so that different melting beds may be obtained } 
slightly rotating the furnace, which is of the America, 
tilting form, about its axis. Parts of these linings ay 
siliceous and part basic, and the former are perforated 
numerous small holes as in a Bessemer converter, through 
which air can be injected in the early stage, correspon. 
ing to an ordinary blow, when by turning the furnace the 
partially refined metal falls on the second bed and jg 
finished as an ordinary open-hearth charge. In order to 
use blast furnace gas for melting, the author has revived 
the idea of regeneration originally advanced by Ehrenwerth 
about twenty years since, but which has not been practi. 
cally tried as yet. For this purpose the gas, after pass. 
ing through dust catchers and cleaners, enters the gas 
regenerator of the melting furnace, and passes through ‘ 
coke gas producer, where its carbonic acid is reduced to 
carbonic oxide, with a corresponding diminution in the tem. 
perature of the producer, which requires in a few minutes 
to be blown up with air as in the ordinary method of water. 
gas making, the producer gas made in this stage passing 
with the regenerated gas into the furnace. Inorder to keep 
up a continuous supply a group of three producers jg 
proposed for each side of the furnace, which seenis to be 
a complicated arrangement, especially as the amount of 
enrichment of the gas is not very great. The idea of pass. 
ing the flame during the Bessemer blow period through 
the regenerators is also open to criticism, as it seems to 
overlook the possible fluxing effect of solid material carried 
over by the flame on the heated bricks. The author claims 
great economy in working for the method, which, however, 
has notas yet been put in practice, and this probably led to 
the paper being passed almost without discussion, after 
which the meeting closed with the customary votes of 
thanks. 

Mr. R. M. Daelen, as especially representing the 
German Iron Trade Institution, expressed a hope that 
the Diisseldorf meeting would be largely attended, as 
every effort would be made to provide for the comfort and 
entertainment of the visitors. As Mr. Daelen made a 
special visit to the meeting to announce this invitation, 
we trust that it will result in a very full attendance of 
the British members at the autumn meeting. 

Of the remaining papers taken as read, only one is of 
any special] practical interest. This is a description by 
Dr. James Douglas of a water gas plant using wood fuel, 
which has been adopted by the Montezuma Copper 
Company, of Sonora, in the production of water gas for 
driving gas engines. This is of the Loomis down-draught 
form, but arranged to be worked in pairs, and with other 
arrangements for utilising the sensible heat of the 
producer gas in raising steam, the main feature of this 
system—namely, the separate collection of both producer 
and water gas—being retained; but it may be so modi- 
fied by the injection of water at short periods that a 
partially enriched gas may be produced continuously, 
When worked with coal containing 20 per cent. of ash, 
one electric horse-power is obtained from about 1} lb. 
while with wood the consumption is almost exactly 3 |b. 








THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF Bir- 
MINGHAM STUDENTS.—The Executive Committee of the Association 
of Birmingham Students of the Institution of Civil Engineers have 
decided upon the following visits to works and excursions for the 
session : May 24th, Wolverhampton ; July 19th to 26th, excursion 
to Paris; September 25th, Crewe Works. At Wolverhampton 
visits will be paid to the new Corporation Tramways, Electricity 
Generating Station, and Sewage Disposal Works at Tettenhall. 
In the afternoon the Engineering Sections of the Exhibition will be 
inspected. During the Engineering Excursion to Paris the follow- 
ing works, &c., will be inspected :—The Alexander III. and other 
bridges of the Seine ; the Eiffel Tower ; the Metropolitan railways 
—shallow underground ; Alfortville Generating Station—5000 horse- 
power, 10,000 volts; the Claret Vuilleumier and Diatto surface- 
contact tramways and large subways and sewers, 


ConTINUoUS TEMPERATURE RECORDERS.—There are, in connec- 
tion with the Meteorological-office, four observatories, fully 
equipped with instruments by which a continuous record of tem- 
perature is obtained by photographic mag. ge These 
instruments consist of a mercurial thermometer, which has a large 
cylindrical bulb 4in. long, and also a very long stem. The column 
of mercury in the stem is broken at a convenient point by a small 
air-space, which moves up and down the stem with rise or fall of 
temperature. The bulb of this thermometer is exposed in a large 
louvred screen, attached to the northern wall of a building in which 
the recording apparatus is placed. The long stem is bent so that, 
whilst that portion of it containing the air speck is in the room in 
which the record is to be obtained, the bulb itself is at least 2ft. in 
front of the wall. In order still further to protect the bulb from 
any influence the wall might otherwise exert upon it, a board is 

laced between the two, and the air is allowed to freely circulate 
tween the board and the wall. Two similar thermometers are 
placed side by side in the screen, the one giving the ordinary tem- 
perature of the air, while the other is kept moistened so as to give 
the evaporative temperature, and the differences of the two ther- 
mometers afford various hygrometrical results. The apparatus by 
which the temperature record is obtained is indoors. A beam of 
light from a gas jet or paraffin lamp is first passed through a con- 
denser, and made to fall upon a mirror, by which it is bent back so 
as to illuminate equally the whole of that portion of the stem 
through which the air space is intended to move. The light is 
received by a photographic lens, which throws a focussed image of 
the illuminated speck upon a sheet of sensitised paper carried upon 
a drum revolving by clockwork. The instrument makes its own 
time scale upon its records, the light being cut off from the ther- 
mometer stem from two minutes before to two minutes after every 
even hour. This produces a narrow gap in the photographic trace, 
from which it is easy to determine the precise moment to which any 
part of the record belongs. The observatories at which these 
detailed observations of temperature are made are Valentia, 
Falmouth, Aberdeen, and Kew, 
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the driver and fireman ; moreover, the heat radiating from 
the broadside of the fire-box was almost unbearable, especi- 
ally in hot climates. The separation of the boilers does not 
require any additional hands, as on ordinary locomotives in 
India the European driver is generally assisted by two native 
firemen. 

It is obvious that there are other advantages in having 
separate boilers; for instance, in case of the failure of one 
boiler through the bursting of a tube or other causes, the 
other boiler and its engine are still available for their share 
of work. 

The boilers are constructed of steel plates for a working 
pressure of 160 1b. per square inch, and have Belpaire fire- 


four strong brackets of cast steel are provided, under which 
screw-jacks can be placed to lift the bogie in the event of the 
engine leaving the rails. When derailments of the earlier 
engines took place, the want of such provision for lifting them 
was the cause of prolonged delays on the road. 

The carrier frame is also of Siemens - Martin steel 
in the form of a solid plate girder1ly,in. thick, of ample depth 
in the centre. It is stayed transversely at each end by the 
steel castings which rest upon the bogies. Each of these 
castings is in the form of a cradle, in which the front end of 
the boiler rests, and underneath, carefully turned out of the 
solid metal, is the pivot upon which the bogie swivels. The 
face of the pivot is turned spherically to a radius slightly less 
























































boxes. The weight of the engines had to be rigidly confined | than that of the socket in the bogie casting. Additional 
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Fig. 1—FAIRLIE ENGINE, 1872 


within certain limits, and to obtain sufficient heating 
surface, with this end in view, each fire-box is supplied with 
thirty-two ‘‘ Drummond”’ cross water tubes—Fig. 5. The 
roofs of the copper fire-boxes are sloped towards the foot- 
plate, to allow for the gradients. The barrels are telescopic, 
the outside diameter at the smoke-box ends being 3ft. Thin. 
The tubes are inclined lin. The boiler is covered with 
material supplied by the Mica Boiler Covering Company, 
Limited. The fire-holes—see Fig. 4—are placed near the 
corner, so that the firemen do not interfere with the driver, 





Fiz. 2—STEAM AND EXHAUST PIPES 


who stands in the middle of the footplate. 
have been provided for fitting Holden’s liquid fuel apparatus 
at a future date, if required. The smoke-boxes, of jin. steel- 
plates, are of the extended type, 4ft. 2}in. long by 3ft. 9fin. 
diameter inside, and fitted with spark arresters. 


footplate. 
Arrangements | nections to the cylinders can be seen on the right-hand | tanks being placed on the opposite sides. 
A casting, part of which projects below the | in f 

bottom of the smoke-box, is fixed to the latter, and forms a 
ball-and-socket joint with one end of the 33in. steam- 
pipe. A similar joint, to receive the other end of the pipe, is | are provided with a well, placed under the footplate at a 


engine—Fig. 4. 


transverse stays for the carrier frame are provided by two 


other cradle-shaped castings, upon which the boilers are sup- 
ported immediately in front of each fire-box. 
also serve to relieve the bogie pivots of part of the 

weight of the boilers, and are connected to the back end 

plates of the bogie frames by a swinging arrangement, which 

does away with the objectionable india-rubber side springs. 

For this purpose each casting has a vertical T-piece under- 

neath it, which rests upon a cross-bearer piece attached at 

its ends by pins to two swing links, which are suspended 

from the end plates of the bogie frame. Between the T-piece | 
and the cross bearer are interposed two pairs of spiral springs, 

the outer spring of each pair being 6in. diameter and formed 

of lin. round steel, the inner spring being of jin. steel. 

These springs are arranged to compress lin. under a load of 

four tons. The springs take up the vertical movement of the 

carrier frames, whilst the swing links allow of lateral move- 

ment when the engine is passing over sharp curves with 

much super-elevation. 

The engines are reversed by steam supplied to cylinders | 
placed horizontally, the arrangement being shown in Fig. 5. 
It is somewhat similar to that applied to the eight wheels 
coupled mineral engines of the Lancashire and Yorkshire 
Railway, and has the advantage that the piston-rod of the 
reversing-gear cylinder is coupled directly to the reversing 


| shaft lever without the intervention of the large number of 






Tite Efeweer, 


These castings | 


which conveys the steam to the steam chests of the ¢ 
cylinders, ” 

The exhaust pipe is 44in. in diameter, in one length, q d 
inclined at an angle of about 45 deg. One end co 
from a casting connected to the cylinder exhaust, and the 
other end passes into the upper portion of the casting attached 
to the smoke-box. Both ends of the pipe form ball and 
socket joints of a special design in the two castings, The 
slide valves are balanced. Steel castings are used Bon 
largely in the construction of these engines; in addition to 
the bogie centres and cradles already mentioned, the wheels 
motion-plates, frame stays, and brackets are of this material, 

The tires of the middle pairs of wheels are without 
flanges. The arrangements on the footplate are novel and 
very ingenious. The two regulator handles are in the middle 
of the cab, suspended from a shaft placed lengthways imme. 
diately under the roof. The ends of this shaft are connecteg 
to the regulator spindles by means of a system of levers as 
shown in Fig. 4. The two handles are coupled together } 
means of a short bolt and distance-piece, so that one moye. 
ment actuates both and admits steam to the tw» engines 
| simultaneously. The bolt can be removed and steam 
| admitted to each engine separately when necessary, 























Fig. 3-DRUMMOND TUBES 


The handle for the steam reversing gear works in a vertical 
iron pillar in the centre of the footplate. To this pillar are 
attached two quadrants, the handle being pivoted on its 
centre. The levers connecting it to the cylinder of the steam 
gear are so arranged that both engines are reversed simulta- 
neously. The vertical shaft attached to the above handle 
inside the pillar is hollow, and contains the spindle to which 
are attached the levers actuating all the cylinder cocks, 
which are opened and closed by turning a similar but smaller 
handle placed immediately above the other. The other 
fittings on the footplate include a small hand pump for sup- 
plying oil to the regulator valves, arrangements for lubricat- 
ing the steam brake cylinder, and also Hulburd’s patent water 
level gauge cocks. 

Efficient brake power is provided by the combined steam 
and vacuum brakes, the steam brake acting upon the engine 
and the vacuum brake on the train. The arrangement of the 
steam brake can be seen in Fig. 4; the piston of the steam 
cylinder is connected to a lever, which actuates the brake 
rods on both engines, provision being also made for working 
the brakes by hand. 

The engines are also fitted with the Le Chatelier counter- 
pressure brake for regulating the speed when descending 


STEAM SUPPLY 


REVERSING ROD. 


awed 


WORKED FROM 
FOOT PLATE 








= ee p = BRACKET 


Fig 5—REVERSING GEAR 


pins and joints, which would be necessary in the case of | steep inclines, and with the Gresham and Craven steal 
Fairlie engines were the reversing performed direct from the | sanding apparatus. The coal bunkers are arranged on the 
The flexible steam and exhaust pipe con- | left of each engine, looking towards the chimney, the water 


All Fairlie engines 


Burma are supplied with tenders, coupled to one end, as 


| the capacity of the engine tanks is not sufficient to enable 
the engines to run the longer distances. The engine tanks 


Detail views of the six-wheeled bogies are given on the | made in another casting attached to the bogie frames. The | level sufficiently low to enable them to be filled from the 


supplement. 
plates 1,,in. thick, united together by a strong steel cast- 
ing, in the centre of which a socket is recessed to receive 
the bogie pivot attached to the carrier or main frame of the 
engine. The bottom surface of this socket is spherical, and is 








The bogie frames are of Siemens-Martin steel | length of pipe between the two castings has a gland expansion 
joint to enable one end of the pipe to slide freely in the other. 
Another expansion pipe returns from the last-mentioned 
casting towards the cylinders, the gland being formed in the 
lower portion of the casting. The front end of this pipe is 
carefully fitted to the bogie pivot. At the ends of each bogie | flanged to form the connection with a ‘‘ breeches’’ pipe, 








tender when the engine is standing on the steepest gradients. 
| The injectors take water from the bottom of this well. The 
engine tanks are used only when the tender is disconnected 
for shunting purposes, so that special provision has to be 
| made for severing the water pipes between them and the 
tender. To effect this, the ends of the well are fitted with 
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, hich are attached the connecting water-pipes, the 
-~ having ‘‘instant grip’’ couplings at both ends of the 
lat ‘ne, The cocks can be closed, and the tenders im- 
cmeiately disconnected. At the same time a valve is opened, 
mnich connects the well with the side tanks of the engine. 
The whole operation can be carried out on one side in a few 
a aails of these engines have been worked out by the 
builders, The Vulcan Foundry, Limited, from the designs 
submitted by Sir A. M. Rendel and Co., the consulting 
; sineers to the Burma Railway Company, and Mr. C. E. 
Cardew M. Inst. C.E., the locomotive superintendent, and 
oa. been constructed under the supervision of their chief 
Mr. S. B. Tritton. They have been tried in steam 
lders’ works as far as possible under working con- 
rves of 300ft. radius with most satisfactory 


inspector, 
at the bui 
ditions over cu 
sults. ; : 
a“ of these engines have been built, of which the follow- 
ing are the principal dimensions :— 
oO 


Diameter of cylinders... ee ee ee ee ee we l4in. 
Length of stroke aT ee a ee 3 
Centre of cylinder to centre of driving axle .. .. .. lift. 
Diameter of wheels... ..  -. 0 6. 0. ee ee ewe aft. 3in. 
Centre of leading to centre of middle wheels .. 3ft. Fin. 
Centre of middle to centre of driving wheels... sft. O4in. 


Rigid wheel base vft. 7im. 


Centre to centre of bogies 2ft. Shin, 
Total wheel base ee 35ft. 74in. 
Width between carrier frames i Te ae llin. 
Width between bogie frames... we we eee 2ft. Shin. 
Diameter of boilers inside largest rings .. .. .. -. 3ft. 6}in. 
Length of boiler barrels.. .. 0...) -- ee ee ee ee sft. Sin. 
Length of fire-box casing outside (bottom) .. ..  .. 4ft. Thin. 
Width of fire-box casing outside. . He te 30 can. 10in. 
Centre of boiler from rails .. .. .. .. «. «= Oft. Iin. 
Number of Guetahes .. 2. 2. 66 se ce ee oe 
Diameter of fluetubes .. .. .. .. «- oe oo oo fin. 
jeating surface— 

; Flue tubes ar et wer ae ae ae . «- 1182 aq. ft. 
ERIS og Sas 34 ddl ape rear ag (des am ign LE es 
WROEER. =sc cy <6 th) pe. we 68 (se te me 138 =, 
MAE iGlugs 44. 40 Welsh ex as <= 66 oe A os 

Aven of fire-qrates «0 20 se ce ne te te te oe - 

Total capacity of tanks .. 900 gals 

Total capacity of bunkers 2) tons 


Tractive force at 90 per cent. of boiler pressure .. .. 28,947 Ib. 

Weight of engine in working order .. .. .. .. .- 

The steel axles and Yorkshire iron have been supplied by 
Taylor Brothers, of Leeds. The tires are of Vickers’ 
« Justralia ’’ brand. 

The tenders for these engines have been made at the rail- 
way company’s shops in Burmah, and have a capacity of 
3000 gallons of water and 3 tons of coal. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents ) 


THE FLASH POINT OF PETROLEUM. 





Sir,—History is reputed to repeat itself, and in few things is 
this more conspicuous than in connection with the above subject. 
Any lamp pa is sufficient at once to raise a hue and cry from 
the oil trade respecting the danger of the existing flash point of 
73 deg. Fah. This outcry is ——— made by those who are con- 
sidering simply their own pockets, and to whom money is the only 
consideration in life, although they make loud professions of 
honour, &c, &e. 

In the light of the present agitation, I have been re-reading my 
two letters to you upon the same subject, as published in your 
paper some four years since, vide vol. Ixxxvi., pages 189 and 308. 
it cannot be too strongly urged to-day, as then, that inferior lamps 
are dangerous weapons to place in the hands of indiscreet people. 
Without wishing to detract from the artizan classes, it is never- 
theless a fact that lamps are used as missiles in cases of aggrava- 
tion, loss of temper and loss of senses, through drink or anything 
else, It has been pointed out upon several occasions—and nightly, 
too—that all the parliamentary provisions and restrictions are ren- 
dered worthless under such conditions. In my opinion the ques- 
tion has now reached such importance and magnitude as to warrant 
the consideration whether petroleum lamps should be allowed to 
be used at all, without some kind of licence, restriction, or parlia- 
mentary control. 

An innocent-looking lamp is taken up carefully, and is about to 
be carried upstairs to light the bedroom, when all of a sudden an 
explosion takes place, rendering untold misery and injury upon a 
whole family. This, too, not from any negligence or carelessness 
of any kind, but simply from the natural conditions obtaining 
through either an inferior or badly-designed lamp, or from other 
causes over which the household has practically no control. 

When’ one considers that last month in London there were 
eleven deaths from petroleum lamp accidents in just that number 
of days, the subject is emphasised in an alarming way. The fatal 
fire at Hackney, in which seven lives were lost, speaks for itself. 
In the year 1896 the number of lamp explosions was 410, while in 
the year 1901 that had decreased to 204, the number of fatal 
accidents for this latter year being 18. Surely a roll containing 
18 deaths and 204 accidents, involving loss to both property and 
person, should be worth an attentive study. 

Having regard to the simplicity and economy of penny-in-the- 
slot gas meters, as supplied by all the principal gas undertakings 
throughout the United Kingdom, the Home Secretary’s attention 
might reasonably be called to the matter, and application for such 
restrictions made as would render the use of a gas supply 
infinitely more desirable than the use of combustible petroleum 
lamps, with all their attendant disasters and atrocities. 

In my communication some four years ago I suggested that it 
might be found desirable that all lamps before being sold for use 
should bear a Government stamp indicating that they had been 
properly examined and approved by a qualified inspector. This 
alternative would certainly be better than the present liberty of 
allowing any one to make and sell whatever kind of petroleum 
lamp they like, without regard to the possible consequences and 
issues thereof, EpwarkbD A. HARMAN. 

Gasworks, Huddersfield, May 13th. 





OFFICIAL PATENT SEARCHES. 


. Sik,—Will you permit me to enter a word of protest and dissent 
in the matter of the leading article on the above subject in your 
Issue of yesterday ? 

_, You say that you do not see where the advantage will come in 
if the number of patents is reduced by one-half. As a manufac- 
turer I can, Many times, though I am a patentee myself, I have 
found it in me to wish that there were no such thing as a patent 
at all, and oftener still I have felt pleased when I have found that 
What | thought was a new idea of my own was to be found 
described in an expired patent specification, because I then knew 
that I was absolutely safe from an action for infringement. 

It is peri beside the point that in many cases I was quite 
certain that the idea, whether previously patented or not, was 
unpatentable. The point is that if I am threatened with legal 
Prvevedings on a patent which Iam morally certain is bad, held 
in, & powerful company, I must give in, as the cost of patent 
itigation and the chance of failure in the face of this cost is too 
Prohibitive and ruinous to be thought of. 

“ere 1s a case in point. A company recently patented the 
cross flue arrangement used on all American steam motor cars, I 





have so far been unable to find a description of the application of 
this flue to a motor car boiler previous to the date of the patent, 
though this type of flue has been used for centuries, more or less, 
on ordinary chimneys. Of course it is not likely that the holders 
would take proceedings to defend this patent, seeing that every 
car on the market is using it ; but at the same time they might, 
and would then doubtless appeal the case up to the House of 
Lords, running up a bill of costs which, in the event of failure, 
would be simply ruinvus. Now, Sir, I think that anything which 
will reduce the number of these so-called commercial patents will 
be good in the extreme. It is not the actual proceedings brought 
which does the mischief, it is the fear of them preventing 
bond jide manufacturers and experimenters from proceeding along 
roads which are really open to all, but are, so to speak, marked 
‘*'Trespassers will be prosecuted.” 

If you want to see whether there is not some foundation for 
this complaint, take up the advertisement pages of almost any 
motor car paper, when you will probably see something as 
follows :—‘‘ Caution. Any one who builds a motor car fitted with 
wheels and travelling through atmospheric air without our licence 
will be hung and financially drawn and quartered.” 

As a patentee and manufacturer, I must unhesitatingly give my 
support to — which will prevent the issue of invalid 
patents. I will even go further, and support any measure which 
will hamper the granting of patents, provided always there is an 
appeal beyond the Patent-office. JOHN 8S. V. BICKFORD. 

Camborne, Cornwall, May 10th. 





AUTOMATIC® SIGNALS, 


Sir,—I have read with some astonishment the statement ia THE 
ENGINEER of April 18th, in replies to correspondents, page 387, 
that ‘‘ Automatic signals do not appear to make headway in any 
railways in the world.” But, as a matter of fact, they are making 
Hy wa eae headway in the United States, and out of about 
27,000 miles of railway worked on the block system, some 3500 
miles—owned by between forty and fifty different companies—are 
operated under automatic signals. And these are not all minor 
roads by any means. The Pennsylvania Railroad system has about 
1400 miles operated under block signals, of which about 250 miles 
are worked under automatic signals, including the busy four-track 
line to New York. Then the Lehigh Valley Railroad has nearly 
500 miles ; Philadelphia and Reading, 340 miles ; Delaware, Lacka- 
wanna, and Western, 260 miles; Chicago and North-Western, 200 
miles, and so on, down to many roads which at present have only 
a few miles equipped with these signals. Some of these are single 
line railways. Automatic signalling is extending rapidly, and has 
even been adopted for controlling the very heavy traffic of the 
Boston electric elevated railway. In the United States it dates 
back to 1866, and by 1871 Mr. Hall had his system in use on six- 
teen miles of the Eastern Railroad. 

Several systems of automatic signals are in use, some with discs, 
but many of the large railways use automatic semaphore signals, 
operated either by electricity direct or by compressed air, the 
valves of the operating cylinders being electrically controlled. 
Some of these systems have been devised by the signal engineers 
of the different railways, others by the engineers of the signal 
companies. Of course, many schemes for automatic signals are 
patented which—like patents in every other class of invention— 
never come to anything, and are not worth anything. One 
American company has put in a somewhat extensive installation of 
its automatic signalling plant on a French railway, the system being 
modified to suit the particular requirements of that railway. I 
believe that some other foreign work has also been done, but in 
the United States alone there are at least 3500 miles of railway 
worked under automatic signals—with heavy and light traffic, and 
with one, two, and four lines of rails—while the signal companies 
are busy filling orders for this class of work. 


Chicago, April 30th. U.S. Raitway. 





ELECTRIC AND ROPE CRANES. 

Sir,—With reference to Mr. Matthews’ paper on the ‘‘ Relative 
Efficiency of Electric and Rope Driven Cranes,” reported in your 
paper of the 2lst April, I would like to mention that although his 
tests may be a record of the cranes at Sir Wm. Armstrong’s works, 
one is apt to think from his results that electrically-driven 
cranes do not possess the advantages that are so often claimed for 
them. 

From the various data that is published from time to time, ahigher 
efficiency than that stated is constantly claimed, and I know 
from practical experience that such is possible in a well-designed 
crane. 

Comparing the annual cost of the electric and rope types, I may 
say the former costs very little as far as upkeep is concerned, and 
although electric cranes are dearer to purchase than rope cranes, 
yet they possess advantages that the rope type naturally cannot 
do. 

In a carefully thought out installation the efficiency of the 
electric crane is much in excess of that of the rope crane, and con- 
sequently the cost of running the plant is proportionately less. It 
is interesting to have such tests as tabulated by Mr. Matthews, but 
they do not represent the results of every electric travelling crane 
that is manufactured, nor the efficiency that is attainable. 

I have obtained ona seven-ton electric travelling crane an average 
efficiency of 60 per cent., and I note Adamson and Co., Hyde, 
in Engineering of 15th January, 1900, have a like result for a 50- 
ton overhead, whilst an efficiency of 72 per cent. is claimed in 
an article on electric cranes in the Electrical Review of November 
17th, 1899. ALLAN Scort. 

Motherwell, May 5th. 





TRAVEL IN AIR. 


Str,—In his letter this week Colonel Fullerton quotes an 
interesting case of soaring, and puts the following questions :— 
(1) How did the bird manage to rise? (2) How did he manage to 
advance against the wind. 

The difficulty is due to the assumption that he started without 
energy, whereas he was launched into the air with kinetic energy 
due to his velocity relatively to the air of 26ft. per second 


= W » (F = 10 W foot-pounds, 


The energy required to raise him to E is only 6 W foot-pounds, 
leaving a margin of 40 per cent. for the friction, which your 
correspondent thinks may be neglected. 

There seems to be a tendency to suppose that conservation of 
energy fails when we leave the earth’s surface. This is as great a 
mistake as considering velocities relatively to the earth in problems 
relating to the air. A bird may continue to soar until he has 
absorbed the energy due to his velocity relative to the air partly 
by conversion into potential energy due to height and partly by 
friction. 

He may then use this potential energy to advance against the 
wind—answer to (2)—but he cannot possibly soar another inch 
without violating the above law, which surely needs no re- 
establishing at this late date. 

It must not be forgotten that velocity is purely relative, and, 
therefore, the energy of a body also. The body which has no 
energy relatively to the earth’s surface, may have any amount 
relatively to some other system—see Clerk Maxwell’s ‘‘ Matter and 
Motion,” Art. 102. L. D. CoONESLANT. 

Huddersfield, April 28th. 





LOCOMOTIVE TYPES. 


Sir,—I note in your issue of the 9th inst. a letter from Mr. 
Macdonald with reference to the above. Possibly it is because the 





design comes from America that it is deemed ‘‘unique” by that 
gentleman ; but I would point out that in 1899 I designed an 
engine with this arrangement of the wheel base, viz., driving all 
the coupled axles back from the crank axle. 

The engine is aside tank, and the distribution of the weight 
attained by this method of coupling has proved itself superior to 
the other methods in use, 

From this you will see the novelty of the thing is about on a par 
with the ‘‘invention” of the cylindrical fire-box Ly Mr. Vander- 
bilt—see Mr. Macdonald’s letter in your issue of the 9th inst.— 
this design being, as far as this country is concerned, about twenty 
years old at least. T. WILLANS. 

Wrexham, May 12th. 





THE MOTOR CAR OF THE FUTURE. 


Sir,—In replying to Mr. Brantzen, I have driven cars of my own 
and other people’s make a good deal, and I believe that I am fairly 
well up in the construction of cars, but I certainly do not see that 
knowledge of the construction of engines has in any way helped 
me in an emergency such as a car skidding. There is no question 
about ‘‘experience.” Mr. Brantzen’s position was that not know- 
ing the details of the construction of machinery per se made a 
man’s driving dangerous, however well he might drive, however 
slow and cautious he might be. I say that this is just as absurd as 
saying that it is necessary fora man to know anatomy to drive a 
horse, or, for that matter, to be a good metallurgist to use a 


razor. F. STRICKLAND. 
Teddington, London, May 12th. 





THE GREAT LUXEMBOURG ARCH. 


Sir,—In your article on page 432 of this week’s issue, on ‘‘ The 
Great Luxembourg Arch,” attention is directed to the fact that 
the arch is continued below the ground level, and vertical abut- 
ments are consequently not used. The article proceeds to state 
that this method of building arches is unknown in England, but 
quite common in Germany. This statement is not correct. Arches 
of this sort were built on the Cornish Railway between 1850 and 
1860, and I. K. Brunel, the engineer of that line, constructed 
similar arches on the Bristol and Exeter Railway—now Great 
Western line—many years before those referred to on the Corn- 
wall Railway. C. E. 

May 5th. 





VOLCANOES. 

Str,—Would you kindly permit me to draw your readers’ atten- 
tion to my letter of October 6th, 1893, page 330, relating to the 
cause of volcanic eruptions, entitled, ‘‘ A Corollary to the Nebular 
Theory ?” 

The argument, although merely given in outline, and opposed 
to orthodox theory, may possibly prove to be of more interest at the 
present crisis than it was at the time it was written. G. D.S. 

Crow’s Nest, Duffield, near Derby, May 12th. 








STANDARD ACETYLENE FLAME.—A paper read before the Ameri- 
can Institute of Electrical Engineers describes the results of experi- 
ments made in the hope of producing a standard of light with a 
constant flame of a pure acetylene gas in a pure atmosphere. A 
mixture of equal parts of acetylene and hydrogen in an atmosphere 
of oxygen gave, with the special burner, a flame of great brilliancy 
and steadiness. The reason for adopting the acetylene-hydrogen 
mixture was that, with the burner employed, pure acetylene 
deposited graphitic carbon about the jet with such rapidity as to 
quickly obstruct the flow of gas. This was not the case with the 
diluted gas. A new burner was at last found which would admit 
the use of pure acetylene. In this the acetylene passes through 
a tube which is surrounded by a water jacket, whilst the oxygen 
enters a concentric tube outside the jacket and issues through the 
nozzle in a stream surrounding that of the acetylene. With this 
arrangement there is no troublesome deposit of carbon, and the 
flame so produced is the most brilliant gas flame known. 


A GERMAN WORKMEN’S PENSION FuND.—An old age and 
widows’ pension fund has been arranged by the Vulcan Works, 
Stettin, for their staff, any of whom having a yearly income of 
more than 1500 marks—£75—may enter on paying an entrance fee 
of one month’s salary, the yearly contribution being 3 per cent. of 
the salary. The highest salary on which contributions are levied 
and pensions paid is 6000 marks—£300. The Vulcan Works pay 
into the fund a yearly sum equal to that paid by all members. 
Claims for a pension can only be raised after a membership of five 
years. Those already employed in the works can at once have a 
claim on the funds by paying the premium for the time elapsed 
since their engagement. The pension, after a membership of five 
years, is fifteen-sixtieths of the salary, and rises one-sixtieth 
yearly, until it reaches forty-five-sixtieths of the salary. A widow 
receives half the pension to which her husband would have been 
entitled, and one-twentieth for every child under 18 years, but the 
total amount received by widow and children must not exceed 
fifteen-twentieths of the pension that would have been payable to 
the husband. If there #s no widow each child up to five in number 
gets three-twentieths. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief inspectors of machinery : 
G. H. Weeks, to the Wildfire ; W. Olive, to the Duke of Welling- 
ton; and J. A. Lemon, to the Vivid, all for Fleet Reserve ; W. H. 
Davis, to the Pembroke ; and J. Pitt, to the Duke of Wellington, 
both for Dockyard Reserve. Inspectors of machinery: R. J. 
Tench, to the Vivid, for Dockyard Reserve ; G. A. Haddy, to the 
Wildfire, for Dockyard Reserve at Sheerness ; C. J. North, to the 
Tamar, for Fleet Reserve of China Squadron; R. B. Priston, to 
the Royal Arthur, for the Katoomba, for duty on shore in connec- 
tion with Australian Squadron ; J. E. Chase, to the Hannibal, for 
service with Channel Squadron ; G. Elbrow, reappointed to the 
Monarch, for service in dock and victualling yard at Cape of Good 
Hope ; W. L. Wishart, to the Hibernia, as chief engineer of Malta 
Yard; R. W. Edwards and T. Agnew, to the President, for 
service in connection with water-tube boilers ; and J. Y. Mayston, 
to the Revenge, for service with Naval Reserve, to be attached to 
the office of the A.S.N.R. Fleet engineers: D. Griffin, to the 
London ; F. S. Charlton, to the London; A. J. Nye, to the Duke 
of Wellington, for the Powerful; J. C. Larg, to the Vivid, for 
service in Reserve; and A. W. Turner, to the Terrible. Chief 
engineers: E. C. Thornhill, to the Vivid, additional, and to the 
Retribution ; B. J. Watkins, to the Vivid, for the Pelorus; S. 
Godbeer, to the Argonaut; and R. B. Dixon, to the Duke of 
Wellington, as first assistant to chief engineer at Portsmouth 
Dockyard. Assistant-engineers: C,. Samson, to the Ariadne ; R. 
Kilpatrick, W. H. Clarke, and H. P. Mackenzie, to the Duke of 
Wellington, and to the Ariadne ; P. Pollard, to the Minerva; J. A. 
Hudson, to the London ; C. E. M. Roe, tothe Duke of Wellington, 
for the London; and R. H. Goodyear, to the Vivid, additional, 
and to the Retribution. Probationary assistant-engineers: A. V. 
Sharpe, to the Duke of Wellington, and to the London ; and H. V. 
Whyman, tothe Benbow. Artificer engineers: J. H. M’Leod, to 
the Pembroke, for the Ranger; and O. H. Naylor, to the Pem- 
broke, for the Sturgeon. Engineers: S. M. G. Bryer, to the 
Ariadne ; A. W. Maconochie, to the Vindictive ; A. P. L. Dupen, 
tothe Jason; C. F. Dunn, to the Vivid, for the Redpole ; R. H. 
Grazebrook, to the Victoria and Albert; J. Mountfield, to the 
Pembroke, additional, as second assistant to chief engineer at 
Chatham Dockyard ; C. A. Harding, to the Pembroke, as assistant 
to chief engineer for charge of drawing office ; J. W. Figgins, to 
the Duke of Wellington, for the Surly ; and H. O. Andrews, to the 
Orion, for the Dragon. ‘ 
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NEW ORIENT LINER ORONTES. 


In the twin-screw steamer Orontes, launched by the Fair- 
field Shipbuilding and Engineering Company, Limited, 
Govan, on Saturday last, the Orient Steam Navigation 
Company has a vessel by far the largest of its present fleet, 
and the British Government receives an important addition 
to its list of steamships qualified for employment as armed 
cruisers. The Orontes is intended for the Australian trade, 
and is 530ft. long over all, and 512ft. between perpendiculars, 
witha moulded breadth of 58ft., and a moulded depth of 38ft. 2in. 
Her gross tonnage is about 9000, and she will be fitted with 
two sets of quadruple-expansion engines of 9000 horse-power. 
The vessel has been built of steel throughout, under special 
survey, and with scantlings as required by Lloyd’s latest rules 
for the 100 A Class, and to meet the requirements of the 
Board of Trade for passenger certificate. There are six 





promenade deck nearly 300ft. in length. Above the pro- 
menade deck, and extending over the poop, there is a boat 
deck on which provision is made for carrying the lifeboats, 
sixteen in number. A cellular double bottom is fitted the 
full length of the ship, and the holds are sub-divided into 
separate compartments by water-tight bulkheads, arranged 
and constructed so as to meet the recommendation of the 
Bulkhead Committee, with a strong collision bulkhead fitted 


| succeed, as it deserved to succeed. Colonel Paget Mosley, in 


| proposing ‘‘ The Orient Steam Navigation Company,’’ said it | length is connected to a flask in which water is bei 


| was a great satisfaction to the Fairfield Company that it had 
| built so many of the Orient Company’s vessels. It began in 

1879 with the Orient, and since then it had built the Austral, 
| the Ormuz, the Omrah, and now the Orontes. He was sure 
| the Orient Line would never pass from British hands and 
| from British control, and that the Australians would heartily 
| support the vessels belonging to the great empire of which 
| they formed a part. Mr. John Bell, of the Orient Company, 
| in the course of his reply, referring to the allusions about 
| change of flag, said that if Mr. Pierpont Morgan were to offer 
| them seven and a-half millions for their fleet the first thing 

they would do would be to ask the British Government if 
| they would ‘spring ’’ upon that price. If they did the 
| company would sell out to the British Government by prefer- 

ence. 
| would be tempted and would fall. 


discussed. Responding to the toast ‘‘The Interests of the 


Clyde,’’ Lord Provost Chisholm said that they all looked | 


forward with the highest hopes to the still further develop- 
| ment of the river, the river which seven millions of money 
| had widened, and straightened, and deepened, until it had 
become a highway for the vessels of the world. The same 
| body which had spent so much money on the Clyde was pre- 
| pared to expend still more, and the moment the Fairfield 





| 





If they did not, he rather thought the company | 
However, the proposal | 
decks, with poop and forecastie, and also a continuous | had not been made, and did not, therefore, require to be | 


representing the stop valve on an unused boiler. The upper 
. : ng boil 
and represents the main steam pipe full of steam. ™ 


L pipe collects condensed water, which, when drained away 
by the attendant, leads to water-hammer blows and to 
explosions. Messrs. W. M. Mordey and G. L. Fricker had on 
view an electricity moter of their own invention for either 
direct or alternating currents, and intended specially for 
consumers having few lamps. The instrument consists of an 
ordinary clock, deprived of its hair spring, and carrying a few 
pieces of iron wire or strip on its balance wheel, This 
balance wheel is surrounded by a coil of wire conveying the 
| current to be measured. With this arrangement the oscilla. 
tions of the balance wheel are directly proportional to the 
current through the coil, with either direct or alternate 
current. The clock therefore moves at a speed proportional 
to the current, but does not go at ell when there js nO 
current, Geared to the clock is a counter which records the 
ampére-hours or—on constant pressure circuits—the kilo. 
| watt-hours or Board of Trade units. The meter is said to be 
accurate for the smallest load met with in practice, ¢ 4., one 
5 ¢.p. or 8 c.p. lamp, and when used with alternate currents 
is unaffected by changes of periodicity. The clock requires 
to be wound up about every three months. 

Professor E. Wilson showed the distribution of electric 
currents induced in a solid iron cylinder when rotating in a 
magnetic field. The cylinder exhibited has been rotated in 





LAUNCHING CRADLE 


forward. The holds have been so divided that if even two of 
the largest were to fill with water the vessel has sufficient 
reserve buoyancy to enable her to keep afloat with safety. 
Accommodation will be provided for about 320 first and 
second-class passengers, berthed on the main and upper decks, 
and for 320 third-class passengers on the lower deck. The 
passenger accommodation is of the modern luxurious type. 
Steam heating is fitted throughout the ship. The cargo 
hatches are fitted with seven duplex winches for the handling 
of cargo; four of the winches are so arranged that they may 
be used for lowering and raising the boats. 


wheels. 

The propelling machinery of the Orontes consists of two 
sets of four-cylinder, four-crank, quadruple-expansion engines, 
balanced on the Yarrow-Schlick-Tweedy system. The high- 
pressure and first intermediate-pressure cylinders have each 
a piston valve, and the second intermediate and low-pressure 
cylinders have flat slide valves, all worked by the ordinary 
double excentric and link motion valve gear. 


: ] Steam steering | 
gear is provided, to be worked either at the engine or from | 
the bridge, and reserve hand gear aft, with two large steering | 


The reversing 


| Company, or any other firm of shipbuilders on the Clyde 
| sent word to the Clyde Trustees that they were to build a 
steamer larger than the river would enable them to launch, 
they would find that the Trustees would rise to the occasion. 
In proposing ‘‘ Prosperity to the Fairfield Company,’’ Mr. 


better than the Fairfield Company. He believed it would 
| undertake the building of ships of any size and speed—if it 
were paidfor them. Referring to the shipping combination, 
he had no doubt that if Mr. Morgan had come to Fairfield 
and asked the firm to build, say, twenty-five ships of 25 knots 
speed, offering to pay a sufficient sum for them, it would 
have been unpatriotic enough to have accepted the offer. 
There was a point beyond which it could not be expected 
that anyone, even a shipbuilder, could resist temptation. If 


Harland and Wolff, in Belfast, had bound themselves to give | 


a preference to those who belonged to the combination, 
other people who wanted to build big cruisers or big steam- 
ships for any kind of trade had no need to be discouraged. 
They only needed to come to his friend, Dr. Elgar, and he 
was quite sure if they paid him properly he would respond. 


gear for each set of engines is controlled by a combined steam | 


and hydraulic reversing engine. 
sections, each section being ‘‘ built,’’ and; together with the 


thrust, tunnel, and propeller shafting, are of forged mild | 


steel. The propellers have each four blades of manganese 
bronze, the boss being of steel. The rudder is balanced, and 
the keel line sweeps sharply up to about the propeller bossing, 
thus minimising weight with increased strength and facili- 
tating free run of the water to the propellers. 

The boilers are six in number, two double-ended and four 
single-ended, of the ordinary multitubular marine type, and 
arranged to work with Howden’s forced draught. The 
double-ended boilers have each eight furnaces, and the single- 


ended four furnaces, making a total of thirty-two furnaces. | 


The boilers are constructed entirely of steel, and adapted fora 
working pressure of 215 1b. per square inch, and the products 
of combustion are led into one funnel. The vessel will have 
two pole masts. 

The launch of the Orontes, which was witnessed by very 
large crowds of people both inside and outside the yard, 
was very successfully accomplished a little after two o’clock, 
the formal releasing and naming of the vessel being performed 
by Miss Devitt, daughter of Mr. Thomas Lane Devitt, one of 
the managers of the Orient-Pacific line. After the launch 
the Fairfield Company entertained its guests, to the number 
of about 250, in the drawing office, the speeches delivered 
being of exceptional interest. Dr. Francis Elgar, of the 
Fairfield Company, presided, and in proposing ‘‘ Success to 
the Orontes,’’ said she was the largest and most powerful 


vessel yet built for the Orient line, and the Fairfield Com- | 


pany was doing its best to make her the most successful 
vessel it had ever built. Commenting on her qualifications 
for service as a naval cruiser, he ventured to remark that he 
did not think she would ever be taken off the Admiralty List 
to be placed on that of another Power, no matter how friendly. 
In responding, Mr. Devitt said that the trade for which the 
Orontes was built was not very prosperous at present. It 
was one of the few neglected trades of the world. In the 
American trade passengers were clamouring for berths 
regardless of cost. In the Australian trade the case was 
different, as their passengers were much more careful as to 
how much they would spend on travelling. But the Orient line 
got the best ships from the best builders. It had them properly 
equipped and manned, and it would, he had no doubt, 


The crank shafts are in two | 








THE ROYAL SOCIETY CONVERSAZIONE. 





| THIS conversazione was held in the Society’s rooms, 
| Burlington House, on Wednesday evening, and there were 
| shown many extremely interesting scientific experiments and 
| about the usual amount of improved apparatus. The most 

prominent features of the conversazione were the apparatus 

for and the methods of photographing colours. Mr. W. 
| Rosenhain exhibited an improved form of Thomson type of 
| coal calorimeter. In these instruments a sample of the coal 
whose calorific value is to be determined, after being 
pulverised and pressed into a solid cylindrical form, is burnt 
in a stream of oxygen in a closed chamber immersed in the 
water of the calorimeter. In the latest form shown the com- 
| bustion chamber is specially designed to give easy manipula- 
| tion, complete combustion, and complete transference of the 
| heat of combustion to the water in the instrument. 
last is secured by thorough cooling of all escaping gases and 
by washing out the interior of the combustion chamber with 
the water of the calorimeter at the end of the combustion. 
A special arrangement of valves is provided for this purpose 
to be quickly effected. The ignition is produced electrically, 
and the combustion takes place in full view. A complete 
determination of heat value can be made in forty minutes. 
A new and improved type of chronograph for accurate 
measurements in scientific research was shown by Mr. R. L. 
Mond, M.A., and Dr. M. Wilderman. In this instrument, 
| instead of moving the heavy drum, the clock operates a light 
spindle carrying the writing pen round the drum. By 
means of a screw, nut, and slot, the spindle is made to move 
in two directions—one forward, the other round the drum— 
the pen thus describing a spiral on the drum 3000 cm. long. 
An electrical contact causes the pen to leaye its ordinary 
path, thus indicating the same. The spindle being very 
light, great speeds and absolutely accurate motion of the pen 
can be obtained. 

Mr. C. E. Stromeyer, of the Manchester Steam Users’ 
Association, gave an interesting experimental demonstration 
of one cause of steam pipe explosions. The apparatus 
consists of a glass L tube, which represents a branch steam 
pipe ; the lower length is closed by an india-rubber stopper, 








The | 


BALANCED RUDDER 


a magnetic field between the poles of a magnet weighing 
some tons. Holes are drilled in the plane of the longitudinal 
axis, and by threading insulated conductors through them 
| the change of magnetism at different depths has been investi- 
| gated. It was seen from diagrams that as the magnetising 


Devitt said that no company had kept up with the times | force is varied from a small to a large value—for a given 


speed of rotation—with small force the centre of the cylinder 
| experiences considerable change of induction as compared 
| with the surface, accompanied by comparatively small-phase 
displacement. For intermediate force the change of 
induction at the centre becomes relatively very much smaller, 
accompanied by large-phase displacement. For large 
magnetising force the change of induction at the centre is 
again important, and the phase displacement again small. 
The effect of variation of speed of rotation is shown. 
The spectrum of iron in the flame of the Bunsen burner 
was shown by Professor A. Schuster, F.R.S. Gouy observed 
over twenty years ago that a few lines due to iron are seen in 
the blue cone of a Bunsen burner when the spray of the solu- 
tion of an iron salt is mixed with the air introduced into the 
burner ; but no measurements were made as to the position 
| of these lines. It is found that with large dispersion a con- 
| siderable number of lines appear, which seem to agree with 
those seen in the arc spectrum. Mr. George Beilby, by the 
aid of a Zeiss photo-micrographic apparatus and a 3000 
candle-power arc lamp, showed direct projections of metal 
surfaces at magnifications of from 500 to 1000 diameters, in 
order to demonstrate the film structure in metals. Metal 
surfaces are covered with a transparent lacquer-like film of 
their own substance. This covering film is formed by the 
| welding together of minute reflecting films or ‘spicules.’ 
| Spicules are visible in all metal surfaces, but are specially 
| well seen in surfaces that have been frosted by the action of 
| heat and chemical reagents. When the rounded end of a 
| burnisher is drawn across a frosted surface, the separate 
films are welded into a transparent continuous film. Under 
the microscope, by oblique illumination, the burnisher mark 
| appéars dark against a bright background of reflecting sur- 
| faces. Illuminated by rays perpendicular to the surface, the 
| mark is bright against a darker background. 
Professor J. A. Fleming showed some pretty and effective 
| experiments illustrating the effect of ultra-violet light on the 
electric discharge. The effect of ultra-violet light in promot- 
ing electric discharge was discovered by Hertz in 1887, and has 
been much investigated since. In 1898 Prof. K. Zickler 
proposed to make use of the phenomenon in a method of 
wireless telegraphy, but the application has not proceeded yet 
beyond an experimental stage. The experiments exhibited 
show the action of the ultra-violet light emitted from the 
edge of the coating of a Leyden jar upon the spark of an 
induction coil charging it. The jar is arranged between two 
spark gaps in parallel, one larger than the other, and both 
connected to the terminals of an induction coil. The jar 1s 
placed nearest to the shorter gap. The spark then occurs 
always at the shorter gap. Ifa plate of glass or mica, both 
of which are very opaque to ultra-violet light, is interposed 
between the jar and the active gap, a spark at once appears at 
the other gap. This spark can be quenched by illuminating 
the first or shorter gap with ultra-violet light from burning 
magnesium or a naked electric arc, and this can be done from 
considerable distances. It isthus possible to telegraph along 
a ray of light by properly intermitting the ultra-violet light 
in the beam by a mica screen. The radiation so intermitted 
can be caused to make or stop a discharge, which in turn 





records itself on a receiving telegraphic instrument, 
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REPORT OF COMMITTEE ON ARREARS OF } 
SHIPBUILDING. 
(Contin ued from page 467) 
PART IL. 

43. The second part of the Committee's reference is as follows :— 
To inquire and report— eee ° 

(1) ‘The steps w ich can be taken to minimise the probability of 
future arrears. : a 

(2) Whether any simplification or amendment of the present 
Admiralty forms of contract, method of inspection, or system of pay- 
ments would tend in that direction. 

(3) Whether it is feasible and expedient—(«) To impose andcon- 
sistently enforce penalties for non-delivery within contract time. 
(}) To put a premium on rapidity of construction and delivery by 
any system of bonuses. — 

(4) Whether the Admiralty is free, and if not whether it should 
be free to enter into contracts without putting the work out to 
tender. : : ‘ 

(5) Whether the private resources of the United Kingdom are 
utilised to the fullest possible extent for the purposes of production 
for naval shipbuilding and armament, and if not generally how this 
end can be attained. 





FUTURE ARREARS, 

44. In reply to the first question, namely :—‘‘ What are the 
steps which can be taken to minimise the probability of future 
arrears!” At present the expenditure on new construction is fully 
keeping pace with the estimates, and we are of opinion, therefore, 
that as long as normal conditions exist, and as long as the present 
system is administered with due consideration for the special cir- 
cumstances of the respective contractors and manufacturers, there 
is no reason to anticipate the recurrence of arrears; and that no 
special measures are necessary to provide against them. 


ADMIRALTY METHODS OF ADMINISTRATION, 


45. The Committee are instructed to report as to ‘‘ whether any 
simplification or amendment of the present Admiralty forms of 
contract, method of inspection, or system of payments will tend to 
diminish the probability of future arrears,” 

46. It has already been shown that there is no reason to anticipate 
serious arrears in the future. Nevertheless, it is probable that the 
times now fixed by the Admiralty contracts for the completion of 
ships may be abridged, by the simplification and amendment of the 
present procedure with respect to contracts, inspection, and methods 
of payment. 

od Much of the evidence received bore upon these subjects, and 
the following are our conclusions with respect to the principal points 
rai: 

ALLOCATION OF ORDERS FOR ARMOUR, 

48, During the course of the inquiry it was suggested by some 
witnesses that the progress of contract ships under construction 
was retarded by the Admiralty practice of controlling the alloca- 
tion of the armour. Prior to 1889 contractors were at liberty to 
obtain armour from any approved source, but since then it has been 
the rule for the Admiralty to make separate contracts for the hulls 
of armoured ships, and for the armour to be placed upon them. 

It was suggested by some of the witnesses that it would have been 
better if each contractor had been allowed to contract for ship and 
armour, and to go into the armour-plate market for the whole of 
the armour required for the vessel which formed the subject of his 
contract. It was alleged that by adopting such a plan pressure 
could be put upon the armour-plate producers by contractors more 
effectively than by the Admiralty, and that the progress of con- 
struction would never be arrested by the fact that ships were waiting 
for any part of their armour, It is possible that circumstances 
might arise under which this method of procedure would prove 
advantageous, but in the opinion of the Committee it could not 
wisely have been adopted during the last six or seven years. 
During that time, owing to causes which have been already referred 
to, the supply of armour has been distinctly below the demand. In 
consequence, the total output of armour has been insufficient at 
any one time for the full requirements of all the ships building 
under contract and for the ships building in the royal 
dockyards, That being so, it was obviously desirable 
that the Admiralty, who alone could properly gauge the needs of 
all the ships, and the degree of importance which attaches to the 
completion of any one of them, should be in a position to allocate 
the available supply of armour to those vessels which most urgently 
needed it. It is no doubt the case that certain ships were given 
precedence over others, and that both dockyard and contract-built 
vessels were in some cases delayed on account of the non-supply of 
certain portions of the armour which they required. It is obvious, 
however, that had the contractors been permitted to compete for 
the limited supply of armour available, the general result as regards 
the completion of ships would not have been materially altered, 
while the order of completion would not have been in accordance 
with the interests of the service. 

49. As has been already explained, the large additions which 
have been made to the plant of the manufacturers of armour, and 
the addition of an important firm to the list of armour makers, have 
materially altered the state of the armour market. At present the 
supply is equal to the demand, and the amount of plant available 
is so great that if special efforts were to be made the supply might 
probably exceed the actual requirements. But this condition of 
things is new. It is not improbable that in the future the 
Admiralty may again be able with advantage to permit contractors 
to make their own arrangements with the armour-plate manufac- 
turers, but we are clearly of opinion that, in the condition of 
things which has existed during the past few years, such a plan 
would have proved impracticable, or, at any rate, would have 
operated to the detriment of the Navy. 





ALTERATION OF DESIGNS OF MACHINERY, GUN MOoUNTINGS, 
AND DETAILS DURING PROGRESS OF WORK. 


00, It was suggested by various witnesses in connection with the 
building both of large ships, torpedo boat destroyers, and the | 
erection of gun mountings, that much time was lost, both directly | 
and indirectly, by the Admiralty practice of altering the original | 
designs of machinery, gun mountings, and details during construc- | 
tion. We think this ground of complaint cannot be overlooked. | 
On the other hand, it was pointed out by the representatives of the | 
Admiralty that such alterations are in fact inevitable if the Navy | 
1s to have the advantage of the most approved appliances and the | 
Most recent inventions, It is impossible to deny the force of this | 
contention, and we are of opinion that it is impossible to lay down | 
any hard-and-fast rule with respect to the alteration of designs | 
during construction. 

51. One case was specially brought under the notice of the Com- | 
mittee, namely, that of the gun mountings for battleships of the | 
Glory and Formidable classes. It was represented by the con- 
tractors—the Elswick Company—that great delay was caused by 
the changes introduced into the original designs, and by the long 
Correspondence which was necessary to give effect to these changes. 
It cannot be denied that in this case the correspondence did 
extend over a very long period, and that in some cases weeks, and 
even months, elapsed before a final decision was communicated to 
the contractors. 

b 52. On the other hand, it is clear that the matters which had to 
be dealt with were of great complexity, and that the delays were 
incurred with the object of improving the fighting efficiency of a 
number of costly ships. There seems no reason to doubt that this 
+ gy was in fact achieved, and that the ships in respect of which 

@ delay took place are now much more formidable fighting 
machines than they would have been had the original designs been 
yet out, and that the improvement which was effected in them 

48 extended to other ships of the same class, in the construction 





| of which no delay took place. 


| are toa large extent applicable. 


In the case of the machinery, 
boilers and fittings of the torpedo boat destroyers the same remarks 
Delays did undoubtedly result 
from the changes which were sanctioned during the process of 
construction, but these delays were incurred for the purpose of 
improving the boats. 

53. The conclusion to be drawn from these facts appears to be 
that while every effort should be made to render the original plans 
for the important features of the typical ship of any class as perfect 
as possible, no hard-and-fast rule should be laid down preventing 
the alteration of those plans during construction, and the exercise 
of discretion in this matter must necessarily be left to the Admiralty. 
At the same time we are strongly of opinion that after the type 
has been settled no alterations should be allowed in the gun 
mountings, machinery, and fittings of ships of the same type save 
for the very gravest reasons, and by the direct Minute of the 
Board of Admiralty. In view of the importance of keeping the 
fleet at all times up to the strength which is considered necessary, 
it is better, in the opinion of the Committee, to complete five or six 
battleships as rapidly as the resources of the country will allow, 
and to include any improved appliances, of which the necessity has 
become apparent during the process of construction, in a subsequent 
batch of ships. The same principle applies to the manufacture of 
machinery and to that of torpedo boat destroyers. 


INSPECTION, 

54. Several of the witnesses expressed strong views with regard 
to the present Admiralty system of inspection, which, in their 
opinion, often tended to delay the completion of work. Some 
witnesses also stated that, in their opinion, inspectors of some of 
the classes employed were not fully qualified for the work entrusted 
to them. At present the inspection of Admiralty contracts is 
entrusted to three classes of inspectors, viz.:—(1) Travelling 
principal overseers. (2) Resident overseers. (3) Assistant over- 
seers—travelling and resident. 

55. It was represented to the Committee by some of the 
witnesses that the resident overseers are often reluctant to take 
upon themselves the responsibility of deciding as to details in the 
construction of ships, and that in consequence they are in the habit 
of referring matters of detail to the Admiralty for decision, or of 
awaiting the visits of the travelling inspectors, without whose 
authority they refused to allow work to proceed. We think there 
is sufficient evidence to show that there is some ground for this 
complaint. We believe that the difficulty can best be removed :—(a) 
By maintaining a high level of professional qualification among the 
overseers, and encouraging them to settle matters of detail locally 
more often than they are at present accustomed todo. (b) By 
strengthening the staff of the Controller so as to enable visits of 
travelling inspectors to be made more frequently than at present, 
and to avoid the necessity for constant reference to the Admiralty. 

56. We also believe that it would tend to expedition if some 
standing body were to be established at the Admiralty to which 
contractors could always refer without unnecessary delay or 
formality in cases where they considered they had some useful 
suggestion to make in the interest of progress, or improvement in 
the direction of increased efficiency. If this Committee were to sit 
under the presidency of the Controller, it would tend to overcome 
difficulties, to prevent friction or misunderstanding, and to accele- 
rate progress. 

57. It was suggested by more than one witness that cases have 
occurred in which overseers have had special reasons for acting in 
the interests of trade or other organisations, and have, in fact, so 
acted, to the detriment of the contractors whose methods were 
not approved of by such organisations, We are not of opinion that 
the evidence establishes the correctness of these charges, but we 
are of opinion that in any case in which it may appear that the 
overseer or other employé of the Admirallty had allowed the 
interests of any outside organisation to influence his action in the 
discharge of his duty to the department which he served, he should 
not be retained in that employment, and should be liable to 
punishment. 

INSTALMENTS, 

At page 71 is to be found a copy of the plan of instalments 
applicable to payments for a battleship or tirst-class cruiser at 
present adopted by the Admiralty. It will be noted that payment 
is made as regards the bull in fifty-four instalments of one-eightieth 
or one-fortieth of the contract price, according to the stage of 
advancement, and as regards the machinery and boilers in forty- 
four instalments varying from one-sixtieth to one-twentieth of the 
contract price. 

59. Generally speaking, no objection was raised to the Admiralty 
method, which has evidently proved satisfactory in the majority of 
cases. Alternative schemes of payments were suggested by the 
Thames Ironworks Company and Vickers, Sons and Maxim, and 
the Thames Company drew attention to the method of payment 
adopted by the Japanese Government, under which the whole cost 
of a ship was paid for in thirty equal instalments, subject to a 
certificate being given in respect of each instalment on completion. 
ihere does not, however, seem sufficient reason for recommending 
any formal alteration in the present Admiralty scheme, especially 
in view of the fact that no difficulty is experienced by contractors 
in obtaining special modifications to meet special circumstances. 
In addition, it is open to the Admiralty, with the sanction of the 
Treasury, when instalments on hulls cannot be completely earned, 
to make advances in respect of such instalments to the amount of 
75 per cent. of the total earned. It is possible that the same pro- 
cedure might be adopted with advantage in the case of contracts 
for machinery. While all possible inducements should be given to 
secure rapid advancement of work, and to protect public interests, 
some elasticity in treatment should be possible in dealing with 
exceptional cases. 

60. We are of opinion that it might be an advantage both to 
the Admiralty and to the contractors if the payment of money due 
in respect of work done on ships under construction could be made 
under conditions which would prevent the necessity for a contractor 
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| spending large sums in excess of payments received. There have 


been cases in which the contractor has been compelled to spend very 
large sums. The fact that certain of the instalments are not 
technically complete, acts as a bar to his obtaining payment. In 
the opinion of the Committee it cannot be to the advantage of 
either party that these large sums should be outstanding. It is 
obvious that it must be inconvenient even for large firms to be com- 
pelled to incur the expenditure of such sums even when spread 
over several contracts as in the cases referred to, and it is equally 
clear that the loss of interest upon these outstanding amounts must 
in some form or other be added to the price which the Admiralty 
pays for the work done. 

61. It appeared from statements made to the Committee that it 
was the practice of some large shipowners to pay for ships by a 
much smaller number of instalments than that approved by the 
Admiralty, the payment being in each case a larger proportion of 
the total cost. It did not, however, appear that the contracting 
firms objected to the present procedure, or were specially desirous 
of following the practice of the shipowners referred to. We believe, 
however, that should contractors when tendering express a desire 
to vary the method of payment in the direction suggested, no 
objection would be seieed be the Admiralty, and no injury to the 
public service would result if such a plan were adopted. While, 
therefore, when tenders are invited, they must be sent in in accord- 
ance with the schedule of payments prescribed by the Admiralty, 
contractors should be at liberty to tender, at lower rates, on a basis 
of payment more advantageous from their point of view. 


PENALTIES AND BONUSES. 

62. The Committee are asked to state whether, in their opinion, 
it is feasible and expedient:—(a) To impose and consistently 
enforce penalties for non-delivery within contract time. (b) To put 
a premium upon rapidity of construction and delivery by any 
system of bonuses, 








63. The Committee have given careful consideration to these 
questions, and have noted the strong opinion expressed by the 
Public Accounts Committee in their second Report of 1901. The 
Report contains the following recommendation :—‘‘The whole 
question of the output of shipbuilding yards and the question of 
contracts and the enforcement of penalties have been referred to a 
Committee appointed by the First Lord of the Admiralty. The 
Committee of Public Accounts attach great importance to this 
question in view of securing greater punctuality in delivery, and 
they also desire to suggest that the question of giving a premium 
for success might be considered, as well as the enforcement of 
penalty for failure.” 

64. While recognising the great importance of enforcing the 
punctual delivery of ships for the Navy, we are not clear that it 
can in all cases be secured by the enforcement cf penalties. We 
find that the practice of enforcing penalties in respect of ship- 
building contracts is almost unknown among shipowners of the 
mercantile marine, and we are unable to perceive that any prac- 
tical good would result from making a rule for the enforcement of 
penalties in respect of ships built by contract for the Royal Navy. 
We believe that it is no less to the interest of the contractor than 
of the Admiralty to hasten the construction of any particular ship ; 
rapid building means good profits and the ability to commence 
other profitable work. 

65. We believe that the best way to obtain early and regular 
delivery is to confine Admiralty contracts, as far as possible, to 
firms of established reputation and sound financial position ; to 
facilitate in every way the performance of the work ; to dispense 
with all unnecessary inspection and interference, and to rely upon 
the professional reputation as well as the self-interest of the con- 
tracting firm to do the best work in the shortest possible time. It 
is possible that if such a practice were adopted a few cases cf 
unsatisfactory work might occur; but such a result is not pro- 
bable. _ Those shipowners of the mercantile marine are best served 
who are able to give constant employment to a particular firm cr 
firms. Firms so engaged are aware that their continued and 
extended employment depends upon the rapidity and excellence 
of the work which they produce, and they naturally devote every 
effort to retaining the confidence which they have earned, and 
attracting other customers who become aware of their reputation. 
We believe that the same principles apply to shipbuilding con- 
tracts for the Navy, and that in consequence nothing will be 
gained, and something might be lost, by making it a’ rule to 
enforce penalties for delay in construction. 

66. We are of opinion, therefore, that whereas, as a general rule, 
penalties should not be enforced where the contractor has acted in 
a bond fide manner, and has made every effort to complete the 
work within the guaranteed time, there are instances in which 
penalties should be enforced, and that it is, therefore, must 
desirable that the penalty clauses should be retained inall contracts, suv 
that the Admiralty may have a legal right to inquire into the 
whole of the circumstances attending the performance of the work. 

67. At the.present time contracts for the supply of armour do 
not contain penalty clauses. In view of the special character 
of this manufacture, and of the limited nature of the demand, we 
are of opinion that, while the insertion of penalty clauses would 
tend to increase the price of the armour, it would not secure more 
rapid and punctual delivery than can be obtained without it ; and 
we therefore do not recommend it. 

68. With regard to (}), we are strongly of opinion that it is not 
desirable to adopt a system of bonuses. Experience has shown 
that such a system proves illusory ; that contract speeds and con- 
tract dates are agreed to with full knowledge on the “part of the 
contractor that the speed can be exceeded or that the time can be 
curtailed. An excessive price is thus paid for an advantage which, 
in the ordinary course, should have been obtained by the mere 
process of competiton, or by the exercise of professional judgment. 


CONTRACTS WITHOUT TENDERS.* 

69. The Committee are asked to state whether, in their opinion, 
‘the Admiralty is free, and if not, whether it should be free to 
enter into contracts without putting the work out to tender.” 

70. We are of opinion that the Admiralty should be at liberty 
to enter into contracts without putting the work out to competitive 
tender. It is impossible to lay down any general rule as tu cir- 
cumstances under which such a course should be adopted. 

71. If such private contracts are entered into, it would seem 
desirable that they should be made only on the basis of a fixed 
amount equally as if the order had been given by competition and 
public tender. 

72. Two advantages would be likely to accrue from the adoption, 
occasionally at all events, of this mode of procedure. In the first 
place, the Admiralty would be able to select the firm or firms 
which would be in the best position to carry out the work and to 
give quick delivery ; and, secondly, in dealing finally with the 
specification and plans, the department and the contractors would 
derive advantage from their mutual experience in settling many 
details of iniportance, especially in reference to machinery and gun 
mountings. 


UTILISATION OF THE PRIVATE RESOURCES OF THE 
KINGDOM.* 

73. Finally, the Committee are asked to report as to ‘‘ whether 
the private resources of the United Kingdom are utilised to the 
fullest possible extent for the purpose of production for naval ship- 
building and armament, and if not, generally, how this end can be 
obtained.” 

74. It will be apparent from the answers given to previous 
questions that the Committee are of opinion that, generally speak- 
ing, the existing system in force at the Admiralty does utilise the 
resources of the United Kingdom to the full extent necessary to 
provide the ships, armament, and stores voted by Parliament for 
the service of the Navy. 

75. The fact that during the current financial year the whole of 
the sums provided under Navy Votes 8 and 9, for construction and 
armaments, amounting in the aggregate to £18,595,700, will be 
fully expended during the year is evidence that while the demands 
of the Admiralty are very great the manufacturers of the country 
are now able to supply them promptly and efficiently. We are 
further of opinion that should Parliament decide to increase still 
further the national expenditure upon the Navy, it would be prac- 
ticable to obtain from private sources an even larger output than 
is at present demanded. 

76. It is obvious, however, that regularity of demand, and a 
gradual rather than a sudden increase, are the conditions most 
favourable to certainty of supply and excellence of workmanship. 

77. It must not be forgotten, however, that in dealing with these 
matters, it is necessary for the Admiralty to conform to the 
established tinancial practice of the country ; whereby all estimates 
are framed for a single year, and all expenditure has to be brought 
to account in that year. It is not open to the Admiralty to take 
advantage of a specially favourable condition of the market in 
order to purchase ships’ stores or materials outside the sanctioned 
programme. Nor is it possible to postpone expenditure from an 
unfavourable to a favourable moment in view of the fact that 
money unappropriated during the course of the financial year is 
returned to the exchequer. Again it is impossible for the 
Admiralty to follow the practice of private firms by guaranteeing 
a continuance of orders to any particular firm, as any such under- 
taking must be subject to the sanction of Parliament, and to the 
exigencies of a future programme, of which the character-and 
dimensions have not been laid down in advance. 

78. It will be seen, therefore, that while it is desirable for the 
Admiralty to meet the views of the manufacturers as far as possible 
in respect to the continuance and regularity of orders, the condi- 
tions under which the Admiralty works do not and cannot permit 
of the same freedom which is enjoyed by private firms. 

79. We cannot conclude our Report without recording our sense 





* Sir Francis Evans dissents from these paragraphs. 
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of the industry and ability with which Mr. W. J. Evans has dis- 
charged his duties as our secretary. 
H. 0. ARNOLD-FORSTER. 
THOS, SUTHERLAND. 
FRANCIS Evans. 
W. H. WHITE. 
W. J. Evans, Secretary, 
13th February 1902. 


NOTE BY SIR WILLIAM WHITE. 


After personal experience of both methods of allocating orders 
for armour described in the Report, I consider that the best results 
in regard to price and delivery can be obtained when separate con- 
tracts are made by the Admiralty. ¥ 

I am of opinion that, as a rule, Admiralty overseers have carried 
out the inspection of contract work intelligently and efficiently. 
Whenever there has been reason for doubting the satisfactory 
performance of his duty by any overseer the matter has been dealt 
with promptly. Such cases are rare. Frequent representations 
have been made to me by private firms of the great assistance 
rendered to them by Admiralty overseers in carrying out their 
works. 

While no objection is raised to the Ly ryrag of the Standing 
Committee pro in paragraph 56 of the Report, I may state 
that contractors now have and exercise the right of communicating 
directly with the Controller on all such matters as it is proposed to 
refer to the Committee. 

W. H. WHITE. 


(To be continued.) 








POWER PLANT AT THE CORK EXHIBITION, 


THE power plant at this Exhibition—a notice of which appeared 
in a recent issue—consists of two Lancashire boilers, each 28ft. by 
&ft. diameter, having a working pressure of 140 Ib. per square inch, 
lent by Tinker, Shenton and Co., of Hyde Boiler Works, Man- 
chester. These boilers are fitted with two of Meldrum’s patent 
mechanical stokers, one of their ‘“‘coker” and one of the more 
recent ‘‘sprinkler” type. The chimney of boiler-house consists 
of a brick and wrought iron structure made by Tinker, Shenton 
and Co. 

Feed-water arrangements are of a very perfect description, the 
boilers being supplied by two powerful Gardner steam pumps of 
the latest pattern, which are lent by Isaac Braithwaite and Sons, 
of Kendal and Dublin, and are connected in circuit with a Brown- 
Berryman feed-water heater of the latest design, which has been 
lent by Isaac Storey and Sons, Empress Foundry, Manchester. 
The entire steam pump work in connection with the above has 
been carried out by R. Pulvertaft and Sons, of Cork. 

In addition to the above-named boilers, there are at work two 
locomotive type engines and boilers, one of 120 horse-power, by 
Ruston and Proctor. Robey and Co. exhibit an engine and boiler 
of similar design, of 80 horse-power, the boiler being fitted with 
Meldrum’s forced draught, with smoke-consuming apparatus 
attached. Other engines in the generating plant consist of 
150 horse-power vertical compound engine of Robey and Co.’s 
manufacture, and an enclosed type direct-coupled plant consists 
of an 80 horse-power Robey high-speed enclosed engine coupled 
to a Greenwood and Batley dynamo; a similar set made by the 
Thames Ironworks, of London ; and a 200 horse-power engine and 
dynamo combined, of Mather and Platt’s make. There are also 
three belt-driven dynamos, one made by the Newton Electrical 
Company, of Taunton ; one by the Lahmeyer Electrical Company, 
of London; and one by the British Schuckert, of London, 
respectively. 

The entire generating plant has been arranged for, and super- 
intended by Mr. H. A. Cutler, M. Inst. C.E., the architect of the 
Exhibition, and by Mr. Nalder, the engineer and manager of the 
Local Tramways and Lighting Company, and the entire design 
retiects considerable credit on the ability and energy of these two 
gentlemen. We are glad to note that an Irish firm, Porte 
and Co., of Dublinand Cork, were successful in securing the rights 
of sole electric contractors in the Exhibition grounds. In this 
connection, it may be also well to mention that the mechanical 
engineers to the Exhibition are Merrick and Sons, of Warren’s- 
place, Cork. 

A few of the most prominent exhibitors in the general section 
are page Brothers, of Manchester, who are well to the front 
with a good display of gas engines; Davidson and Co., Sirocco 
Works, Belfast, who show their well-known Sirocco fans at work ; 
the Ropeways Syndicate, of London, who have a_ working 
model of their aerial ropeway, which should be seen by those who 
are interested in the question of transport of minerals or other 
materials. Messrs. Kirchner show a very fine lot of working 
machinery. 

Large road locomotives are also shown by Messrs. Burrell, of 
Thetford ; Messrs. Ransome, of Ipswich ; and Messrs. Marshall, 
of Gainsborough. Amongst the local exhibitors in this section, 
R. Pulvertaft and Sons, of Cork, have a fine display of home-made 
brass work and power transmission appliances; and Mr. W. 
McBride, of Merchants’ Quay, Cork, makes an exceedingly fine 
display of agricultural machinery of various kinds, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Water-softening plant.—At locomotive water stations the available 
water is often hard and unsuitable for boiler use, but must, never- 
theless, be used, although it causes scaling of the boilers, reducing 
their steaming capacity and involving expense and delay in 
cleaning them. The same is true of many manufacturing plants, 
and a number of American railways and factories are now intro- 
ducing the Kennicott water-softening process. This process treats 
the water before it enters the boiler, and is thus superior to the 
use of boiler compounds which are applied within the boiler. In 
the Kennicott system the water is delivered into a small measuring 
tank and flows through a slot in the bottom into a conical settling 
— receiving graduated proportions of lime solution and soda 
solution. 
size of the cone increases, thus aiding the particles held in suspen- 


sion to settle into an inverted cone at the base of the tank. The | 


water then rises in the cylindrical tank outside the settling cone, 
the current still decreasing, until at the top it rises through a filter 
bed and then flows to the tank from which the locomotives or boilers 
draw their supply. A star wheel, with curved hollow arms and 
a hollow shaft, dips soft water out and conveys it to the measuring 
tank supplying the lime saturator, and the soda solution flows by 
gravity into another measuring tank from which it flows to the top 
of the settling cone. Lime water from the saturator overflows by 
a trough to the same point. A float in the hard-water measuring 
tanks regulates the flow of the lime and soda solutions, and the 
proportions of these solutions vary with the character of the water 
to be treated. 


The Lake Superior Ship Canal.—The traffic through the ship 
canal connecting Lake Superior and Huron, U.S.A., continues to 
increase rapidly. There are now two parallel locks on the American 
side and one lock on the Canadian side of the rapids, at the two 
towns of Sault Sainte Marie. In 1901 navigation was open for 
eight months six days, and the goods traffic amounted to 
28,403,065 tons, an increase of 11 per cent. over 1900; the 
passengers numbered 59,663, an increase of 2 per cent. only, The 
American canal carried 8 per cent. more goods and 18 per cent. 
less passengers than in 1900; while the Canadian canal carried 


The downward flow of the water becomes slower as the | 


39 per cent. more goods and 35 per cent. more passengers than in 
1900. Of the total traffic, the American canal carried 90 per cent. 
of the goods and 50 per cent. of the passengers; while the 
Canadian canal carried 1 per cent. of the goods and 50 per cent. 
of the passengers. The increased tonnage was general for all the 
principal items of cargo, except soft coal, copper, and building 
stone. The total number of vessel passages through both canals 
was 20,041, an increase of 3 per cent. The total number of 
lockages was 11,321, an increase of 6 per cent, The depth of water 
in the channels permitted a safe draught of 174ft. to 19ft. There 
were 52 new vessels put in service for the Lake Superior trade, 
most of these being large cargo steamers, 375ft. to 450ft. in length. 
In 1851 the traffic over the ‘‘ portage "—no canal existing—was 
12,600 tons, valued at £335,000. The traffic has increased at an 
average of 16 per cent. per year, until in 1901 it amounted to 
28,403,065 tons, valued at £58,000,000. During the past year 
American vessels carried 96 per cent. of the total cargo, and 28 per 
cent. of the total passengers. The largest cargoes carried were 
8222 tons of ore in the steamer Wm. Edenborn, and 8288 tons of 
ore in the tow barge Manila. 

Re-volling mill por rails.—About ten years ago a method was 
devised in America for re-rolling worn rails to produce good rails 
of rather lighter weight than the original. At the present time 
four mills are in service performing this work, and large quantities 
of rails have been treated. ‘Two of these have each a capacity of 
220 tons a day in single turn, or 410 tons double turn. The latest 
mill will have a capacity of 350 tons per single turn of twelve hours, 
or 600 tons double turn. About 130,000 tons of re-rolied rails have 
been turned out. Rails sent to the mill for re-rolling are inspected 
and arranged in accordance with the character of wear, those 
having a fin or lip on the head are taken to an emery grinder and 
smoothed off. A charging machine runs six rails at a time into a 
reverberatory furnace, where they are heated to about 1800 deg. 
In about half an hour the rails are removed from the opposite end 
of the furnace, the scale being removed by the pressure of the 
drawing-out rolls. Each rail makes two passes through the rough- 
ing rolls and two through the finishing rolls, after which it goes to 
the hot saws and cambering rolls, the temperature there bein 
about 1200 deg. It is then cut, straightened, drilled, the col 
saws being toothless steel discs, 52in. diameter, running at 1700 
revolutions. The new mill has three furnaces, 35ft. by 12ft. 
inside, served by two charging machines. The waste heat is led to 
six boilers of 200 horse-power each, and there is an auxiliary 
battery of two boilers fired by hand. The rolling-mill engine is of 
the Corliss type, directly connected to the finishing rolls, and 
driving the roughing rolls by rope transmission. Three engines 
drive three electric generators of 150 kilowatts capacity ; and two 
150 horse-power vertical engines drive the transfer tables and 
drawing-out rolls. The charging machines, saws, grinder, &e., are 
operated by electric motors. 











INSTITUTION OF MINING ENGINEERS. 





THE thirty-sixth general meeting of the members of the Institu- 
tion of Mining Engineers will be held in London on Thursday, 
May 29th, at 1] a.m., and on Friday, May 30th, at 10.30 a.m., in 
the rooms of the Geological Society, Burlington House, Piccadilly, 
London, W. Arrangements have tees made for visits to works on 
May 31st. 

Thursday, May 29t), 1902.—An address will be delivered by the 
President. The following papers will be read or taken as read: 

** Working Coal under the River Hunter, the Pacific Ocean and its 
Tidal Waters, near Newcastle, New South Wales,” by Mr. A. A. 
Atkinson, H.M. Inspector of Mines. ‘‘Lead and Zine Deposits of 
the Mississippi Valley, U.S.A.,” by Prof. C. R. Van Hise and Mr. 

Foster Bain. ‘‘The Campbell Coal-washing Table,” by Mr. 
Clarence R. Claghorn. ‘* The Mining, Concentration, and Analysis 
of Corundum in Ontario,” by Dr, W. L. Goodwin, *‘ Re-opening 
of Hartley Colliery,” by Mr. R. E. Ornsby. ‘‘ Deposits of Hydro- 
borate of Lime: its Exploration and Retination,” by Mr. Carlo 
A. Lynes; Hoskold. ‘‘ Remarks on Mr. M. Walton Brown's ‘ Re- 
port on Mechanical Ventilators,’ by Prof. A. Rateau, Paris. 

Friday, May 30th, 1902.—The following papers will be read, or 
taken as read:—‘‘ The Training of Industrial Leaders,” by 
Prof. J. Wertheimer. ‘‘Smelting in British Columbia,” by Mr. 
W. Denham Verschoyle. ‘‘Teatment of Low-grade Copper Ores 
in Australia,” by Mr. J.J. Muir. ‘‘The Tarkwa Goldtield, West 
Africa,” by Mr. A. R. Sawyer. ‘‘Gold Dredging,” by Mr. T. 
Ross Burt. ‘Gold Dredging in Otago, New Zealand,” by Mr. W. 
F. Payne. ‘‘ Electric Traction on Roads and Mineral Railways,” 
by Mr. W. R. Cooper. ‘‘The Analytical Valuation of Gas Coals,” 
by Mr. G. P. Lishman. = 

Saturday, May 31st, 1902.—Excursion to the works of the G and 
Junction Water Company, and the works of the Southwark and 
Vauxhall Water Company. 








THE MatHot Gas ENGINE INDicaToR, — Our readers will 
remember that we described the Mathot gas engine indicator in 
our issue of October 25th last year. The late Mr. Bryan Donkin 
showed this indicator at the Institution of Mechanical Engineers. 
He explained that ‘‘the object is to record on moving paper 
driven by clockwork the vertical lines of pressure or vacuum taking 
place during several minutes in order to determine not only the 
explosion, but also the pressures of compression and suction and 
the actual number of explosions during the time the pencil is on 
the paper. Thus on the paper is recorded for, say, one minute or 
two minutes, the number of explosion or miss-tires, the initial and 
compression pressure of each, the number of revolutions correspond- 
ing, and also the inlet and exhaust pressures.” It will interest 
engineers to know that the apparatus has been applied to the 
McInnes-Dobbie indicator, and is being put upon the British market 
by T. S. McInnes and Co., Limited, of 41, Clyde-place, Glasgow. 

THE INSTITUTION OF CIVIL ENGINEERS.—The twenty-seventh 
annual students’ dinner of this Institution was held at the 
Restaurant Frascati on Friday night, and was well attended. The 
president of the Institution, Mr. C. Hawksley, was in the chair. 
In proposing the toast of ‘‘The Institution, the Secretaries, and 
| the Guests,” Mr. H. E. Wimperis said that the Institution stood 
| in the capacity of an a/ma mater to its students. It examined 
| them and provided them with scholarships. Speaking of scholar- 
| ships, he was reminded of the recent splendid endowments of Mr. 
| Cecil Rhodes. Would that some millionaire would similarly endow 
| their Institution. It was only after a training of some seven or 
| eight years that the majority of young engineers were enabled to 

earn a living, and the supply of scholarships was an economic 

| necessity. There were now in this country not more than a 
dozen scholarships devoted to engineering which were of any 
| value, and which were not tied to any particular locality. At 
| Oxford there was not a single engineering scholarship, while at 
| Cambridge there was only one, and he earnestly hoped the day 
| would soon come when their deficiencies in this respect would be 
| repaired and their Institution properly endowed. The chairman, 
| in response, alluded to the fact that there were now five past- 
| presidents of the Institution who were over eighty years of age. 
|Sir A. Binnie proposed ‘The Students,” and said that self- 
| reliance was at the bottom of all success in engineering. Scholar- 
| ships might do something to stimulate and assist them; but 
, they would be a very false help if they relied entirely upon them 
|and neglected the study of Nature. There was no good in 
| speaking of examinations unless they carried with them the prac- 
' tice of the arts of Nature. 





| 


THE IRON, COAL, AND GENERAL TRADREg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

‘THE approach of the Whitsuntide holidays is causing more activity 

than lately at the varicus works, producers being desiroys of 

getting as far forward as possible with their quarterly contracts 
fore the holidays begin. Reports brought to ’Change to-day 

Thursday, indicated that in the manufactured iron trade there is 

not much new business coming forward just now, but this circum. 

stance is due in some cases to a growing desire on the part of 
manufacturers for more detinite and satisfactory information jp 
respect to South Africa, and in others to the belief that better 
terms may shortly be obtainable. Finished iron quotations, how. 
ever, are well upheld on the week, and, in the case of common 
bars, some sellers are seeking an advance on recent rates. Marked 
bars are quoted £8 10s.; Earl of Dudley’s brand, £9 2s, 6q.. 
second grade, £7 10s.; and common unmarked bars, £6 7s. 6d. tg 
£6 10s. Sheets, singles, are quoted £7 17s. 6d. to £8 2s, 6q.- 
doubles, £8 to £8 5s.; trebles, £8 12s. 6d. to £8 17s. 6d., with 
galvanised corrugated sheets about £11 15s. f.o.b Liverpool, The 
latter quotation is somewhat lower than that recently ruling, Gas. 
strip is quoted about £6 15s., but £6 17s. 6d. is also reported as 
being obtained, with nail rod £7 5s. to £7 10s., and rivet iron also 
£7 5s. to £7 10s. Other prices remain about the same as last week 

In the steel trade a gocd deal of activity is still observable, 
There seems to be a growing desire on the part of members of the 
iron and steel trades in the Midlands to modernise their machinery 
and plant, and the need for continued progress in this respect was 
insisted upon by several speakers at the annual dinner a few days 
ago of the Staffordshire Iron and Steel Institute. As an example 
of what is being done by foreign steel producing centres which 
usually come into competition with Staflordshire, it was on that 
occasion pointed out that a new mill had recently been put up at 
Ditferdange, Luxemburg, which has been turning out 50 tons of 
l4in. girders per hour, and the same mill has undertaken to turn out 
1000 tons of beams in twenty-four hours. This is a patent mill 
built by one of Mr. Carnegie’s old managers, who was originally a 
Dudley man, and who left this district as a youth. In the best 
interests of the Midland iron and steel trades, the need for com. 
bination among ironmasters was urged at the same gathering, jn 
order to give command of large amounts of capital for the acquisi- 
tion of extensive installations of up-to-date machinery. The view 
was also expressed that the time would come when the long 
discussed question of cheap water carriage between the Midlands 
and the coast for the iron and engineering trades would before 
long be settled by something practical being done. There is no 
doubt that there is a growing desire in this direction, and | trust 
in the best interests of these industries that this urgently-needed 
reform in connection with Midland trade may not be much longer 
deferred. 

General sympathy is expressed with the plucky way in which 
the South Staffordshire Mines Drainage Commissioners continue 
to grapple with the increasingly ditficult problem of unwatering 
the South Staffordshire coalfield. It has become necessary to 
increase the income, and, with this object in view, the graduation 
in all the schedules has this week been reduced by one halfpeuny 
per ton. 

















NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
| Maxchester.—Although a moderate sort of business passes 
through, a want of animation in the market continues the general 
| complaint, and the approaching Whitsuntide holidays, which in 
many of the Lancashire districts cause a full week’s suspension of 
industrial operations, and a more or less general disorganisation 
of business over a similar period, have for the moment put a 
check upon anything of weight being done. For the most part 
buying is restricted to covering present requirements, users pre- 
ferring to wait until after the holidays before entering into further 
engagements. Apart, however, from temporary special conditions 
acting as a restriction upon business, there is a continued lack of 
confidence, and large users are disinclined, at current rates, to 
cover their requirements very far ahead. On the other hand, 
makers and manufacturers, except in isolated cases, are holding 
firmly to their prices, The situation is one in which there would 
seem to be extraordinary caution on the part of both buyers and 
sellers, which does not conduce to any really healthy trade 
development. 

The Manchester Iron ‘Change meeting on Tuesday brought 
together a fairly good average attendance. There was, however, 
comparatively not more than a hand-to-mouth sort of business 
doing, which scarcely afforded a real test of prices. Users of pig 
iron for the most part buy just to cover actual wants, but prices, 
except for an unexpected reduction of 6d. per ton in the official 
basis for Lincolnshire foundry, generally remain without quotable 
change. Lancashire makers still quote 58s, 6d., less 24, for No. 3 
foundry, and Derbyshire brands remain about 5s, 6d. to 58s. net, 
delivered Manchester. That Lincolnshire makers, who are mostly 
oversold, and considerably in arrears with deliveries, should 
officially reduce their rates has been an unaccountable mystery, 
except that it may have been forced on by the possibly weak 
position of one of the associated makers. Delivered Manchester 
the list basis for No. 3 foundry Lincolnshire is now 52s. 6d., witb, 
however, most makers still holding to 53s. net, delivered Man- 
chester. Forge qualities have not been touched, and are strong at 
53s. 6d., less 24, Lancashire, and 52s. 2d, net Lincolnshire, delivered 
Warrington. : 

Middlesbrough iron, which is to some extent a competitor with 
Lincolnshire foundry, tends to harden. Some makersare very firm 
at 57s. 4d. net, and ordinary brands are not quoted in the open 
market under 56s. 10d. net, by rail Manchester, Scotch iron 
remains generally at about late rates, averaging 57s. 6d. to 58s. 
Eglinton, and about 61s. Glengarnock, net, delivered Manchester 
docks. 

A firm tone at full current rates is maintained generally in the 
finished iron trade. Lancashire bar makers, with perhaps one 
exception, are t pers fully booked for a couple of months ahead, 
and the quoted rates remain £6 10s, as the minimum for delivery 
Manchester. There are, however, reports of Lancashire bars being 
obtainable under this figure, and North of England bars have been 
coming in at below local quotations. orth Staffordshire 
makers remain firm at £6 10s. to £6 15s., delivered Manchester 
district. Sheets are maintaining the improvement recently 
reported, £8 5s. to £8 7s. 6d. being quoted for delivery here. 
Lancashire hoop makers are in a better position as regards orders 
on the books than for some time past, and quotations are steady at 
the Association basis of £7 2s. 6d. random to £7 7s. 6d. special 
cut lengths, delivered here, and 2s. 6d. less for shipment. 

In the steel trade, although there is not just now any great 
weight of new work giving out, both makers and manufacturers are 
mostly in the position that they have well-filled order books, and are 
to some extent, for the present, indifferent about new business. 
Hematite makers are steady at 69s. to 70s. net for No. 3 foundry, 
delivered Manchester, but odd lots could be bought in the open 
market at about 68s. 6d. net. Local made billets are steady at 
£4 18s. 9d. Warrington, and £5 Manchester net; steel bars, 
£6 12s. 6d.; common plates, £6 2s. 6d. to £6 5s.; boiler plates, 
£7 10s., less 24, delivered in the Manchester district. 

Outside one or two special branches, mainly those more or less 
directly connected with electrical engineering, which, as previously 
reported, are maintaining full activity, the tendency in the engl 
neering trades is rather towards depression. A very prowine 
complaint is that new work just now being got is only obtainable 
at unremunerative prices, and even under these conditions are ™ 
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me departments becoming scarce. Government requirements, 
both for nine and abroad, are bringing forward some fairly good 
rders in the locomotive building trades, and for structural work, 
ether with some increased inquiry for special machine tools. 
a there is a steadily decreasing weight of trade stirring, 


orwise 
One, regards the ordinary run of machine tools many firms are 
wetting very slack. Boilermakers, although fairly full of work, do 


ot report much in prospect, and the textile machine trades remain 
ia very unsatisfactory position. : 

The returns which come to hand from some of the trade unions 
show an increasing number of members on the unemployed list, 
the Machine Workers’ Association having nearly 6 per cent. of the 
jycal membership on donation as compared with about 44 per 
cent, a month ago, and the immediate outlook is not at all satis- 
‘actory. 
in M. Arrandale, the general secretary of the United Machine 
Workers’ Association, in submitting to the members the fifty- 
coventh annual report, states that the year through which they 
had passed had been on the whole a fairly successful one, and 
enerally free from disputes of any magnitude. During the year 
eae special conferences had been held with a view to amend some 
of the conditions laid down in the terms of settlement four years 
ago, These discussions at which the Employers’ Federation, the 
{malgamated —h, of Engineers, the Steam Engine Makers’ 
Society, and the Machine Workers’ Association, were represented, 
pe unfruitful. The three societies stood out for the recognition 
of a standard rate, more particularly with regard to the piecework 
question, and contended for a guaranteed time rate of wages being 
paid on all piecework jobs ; as this could not be obtained in the 
jain form in which they desired it, the whole question was left 
unsettled. 

"Turning to the operations of the society during the year, the 
seretary states that the total income, including a balance of 
$845 from 1900, was £9612. As to the expenditure, unemployed 
benefit absorbed £2682, as against £1617 in 1901; sick benefit 
£1329, as compared with £1331 ; superannuation £240, as against 
£189; funerals £235, as compared with £206. The summary of 
counts showed a gain on the year of £2012. The membership 
had increased from 3769 to 3917. 

Two representative men associated with the engineering trade 
of Lancashire have just died. On the 10th inst. Mr. Alfred 
Muir, who had only just returned from a tour in Egypt on 
qcount of his health, died suddenly at Harrogate. Mr. Muir, 
who was the head of Wm. Muir and Co., Limited, Manchester, one 
ofthe best known of the Lancashire tool-making firms, was himself 
an engineer of ae ability in the designing of special 
machine tools, very few works of any note in this country not 
having as part of their equipment tools made from his design, 
whilst they also form an important portion of the plant in the 
usenals of both the home and foreign Governments. Last week, 
Mr. E. Hutchings, who for a great many years, as secretary of the 
Iron Trades Employers’ Association, established in Manchester, 
and now merged in the Engineering Employers’ Federation, held a 
prominent position in connection with engineering trade movements 
in Lancashire and other parts of the country, died, after a somewhat 
protracted illness, at Ealing, at an advanced age. Mr. Hutchings 
was also largely instrumental in the establishment of the Manches- 
terMechanics Institute, and his death will be deeply regretted 
throughout the district. 

At the monthly meeting of the Manchester Geological Society 
held on Tuesday, Mr. Alfred J. Tonge gave an interesting descrip- 
tin of the erection of and the results obtained from a steam 
turbine, ventilating fan, and generator at the Hulton Collieries. 
The turbo fan was erected in June last, and the installation con- 
sisted of a compound steam turbine of the condensing type direct 
coupled at one end to a screw fan 3ft. 6in. diameter, and at the 
other end coupled direct on to a two-pole dynamo. The fan was 
eight-bladed, of manganese bronze a fitted with wrought iron 
discharge cone and bend, and revolved at the rate of from 3000 to 
300 revolutions per minute. Its estimated duty at the higher 
speed was 80,000 cubic feet of air at 6in. water gauge. The 
generator was corapound wound for 440 to 475 volts, and to generate 
from 100 to 110 ampéres. The bearings of the turbine, fan, and 
generator were automatically lubricated. Apart from the produc- 
tion of an offensive musical note when it was first erected, which 
necessitated the building of a brick discharge chamber to cover the 
wrought iron discharge cone, the installation had worked regularly 
wad effectively night and day. The attendance needed was not 
even of ordinary closeness. One man did the whole of the firing at 
the boiler, and at intervals inspected the fan. The automatic 
foreed lubrication and the effective governors on the engine com- 
bined to render the whole installation so far as his experience had 
gone, as reliable and steady as need be, an! such as to compare 
most favourably with other types of fans. 

With pans a more than usually protracted stoppage of the pits 
for the Whitsuntide, extending a full week in the Manchester dis- 
trict, and more or less generally four days in other parts of Lan- 
cashire, there has been some extra buying to secure supplies to 
carry consumers over the holidays. Apart, however, from these 
temporary special conditions, the tendency of the coal trade is 
towards a steady quieting down, with prices for some descrip- 
tions weak and variable, quotations being to a large extent 
governed by competition that has to be met in the market than by 
any regular basis rates. 

In house-fire descriptions the continued spell of colder weather 
has kept up requirements perhaps above the average for the time 
of the year, and there has also been extra buying just prior to the 
holidays, so that not a few of the collieries have n kept fully 
going, and have had no difficulty im moving away all they have 
been able to raise. Notwithstanding this, however, many of the 
best house-coal pits have had to go on short time, and four to five 
days per week would represent about the average generally. 
= for the moment are steady, especially on orders for prompt 
elivery, 

To some extent requirements for ironmaking, steam, and 
general manufacturing purposes, in anticipation of the holidays, 

ve similarly brought forward additional inquiry for the lower 
qualities of round coal; but for these the demand, taking it all 
through, is not more than moderate, and low prices are being 
quoted where buyers are in a position to take anything like 
quantities. For ordinary steam and forge coals 8s. 6d. is about 
an average figure, anything more being only got in exceptional 
cases, 

With regard to the locomotive fuel contracts, prices seem to be 
settling down to the basis for which the railway companies have 
been holding out, namely, 8s. per ton at the pit, although one or 
‘wo Lancashire collieries have been able to secure something 
above this figure for contracts they have accepted. As to gas 
coal contracts, the position is much as last reported, prices remain- 
oar 9s. for common sorts up to 10s. best screened gas coals 

e pit, 

The better qualities of slack continue in fairly active demand, 
and Lancashire collieries have not much difficulty in moving away 
all they are raising at current quoted rates, which average about 
6s, 6d. to 7s, at the pit. The commoner sorts of slack, however, 
are being offered on the market at all sorts of prices, and there 
would scarcely seem to be any really fixed basis, the competition 
of surplus output from outside districts compelling Lancashire 
collieries to regulate their quotations according to the special con- 

tions they have to meet. Common Lancashire slack may be said 
ence from 4s, 3d. and 4s. 6d. to 5s. per ton at the pit, but 

ese can only be taken as something like average figures. 

In the shipping trade there has been perhaps a little more 
a to get deliveries of cargoes before the holiday stoppages 
st pits, but this does not seem to strengthen prices at all, and good 
Steam coals do not average more than 10s., with some inferior 
Sorts to be bought at 9s. 6d. delivered Mersey ports. 

a Coke continues firm at late rates, this class of fuel being in a 
iedly stronger position than a few months back. 
otwithstanding the representatives of the miners on the 





Conciliation Board had provisionally agreed to a reduction of 10 
per cent., the colliers both in the Lancashire and Yorkshire 
districts are taking upa very obstinate attitude with regard to any 
lowering of the present abnormally high rate of wages, and rather 
than accept the proposal submitted there seems to be a disposition 
to send the matter to the arbitrator for decision. It sometimes 
happens that the miners’ representatives will apparently accept the 
inevitable when in conference with the employers, but afterwards 
take no pny pains to lay matters before the men in a way likely to 
lead to their acquiescence to the course proposed. Indeed, on 
some occasions the position they have taken up before the men has 
tended in the opposite direction. This may probably be part of 
a policy intended to impress the coalowners with the difficulties 
they have to encounter in inducing the men to accept any sug- 
gested reduction in wages, with a view of deterring any movement 
of the coalowners in that direction. As to bringing such matters 
before the Conciliation Board arbitrator for his decision, there is, 
however, on the part of some of the leaders of the Miners’ Federa- 
tion a very strong objection to any such course being adopted with 
regard to labour or wages questions that may arise between the 
men and their employers ; and it is scarcely probable they will be 
inclined to submit for arbitration the very moderate wages reduc- 
tion at issue in the a case, as it would seem very doubtful 
whether they would have anything to gain by putting the whole 
question of wages before an impartial arbitrator. 

Barrow.—The hematite pig iron market remains firm, and some 
indication of its steadiness is found in the fact that, while stocks of 
warrant iron at the beginning of the year represented 14,946 tons, 
they are now only 350 tons more, at 15,296 tons. This goes to 

rove the regularity of the demands and also of the make. 

hirty-six furnaces are in blast, compared with 35 in the correspond- 
ing week of last year. The furnaces are all producing iron for 
immediate consumption, and orders are very well held. The value 
of hematites remains steady at 60s. 6d. for mixed Bessemer num- 
bers net f.o.b, Warrant iron is steady at 60s. 3d. net cash sellers, 
buyers ld. less, There is every indication of a very good future 
business in hematite pig iron, and it is probable the make will be 
increased. 

The trade in native sorts of hematite ore is very steady, and 
orders are well maintained. Indeed, if more of the best descrip- 
tions of metal were raised, there would be plenty of demand for it. 
Prices are steady at 12s. per ton net at mines, while Spanish ores 
are at 15s. per ton, delivered net at West Coast ports. 

The steel trade is busy except in some of the minor departments. 
A brisk trade is doing in Bessemer descriptions, and orders are 
very fully held. There is a growing business in Siemens-Martins 
steel, and it is probable the mills will soon be in constant operation, 
with orders from local sources as well as from Birkenhead, the Clyde, 
Belfast, and the Admiralty. Prices are still easy owing to keen 
competition, 

Shipbuilders and marine engineers are busier, and every week 
sees a fuller number of hands at work. The Chilian cruiser is being 
pushed forward very smartly. The new sand pump dredger for 
the Mersey is to be delivered in three months. The third sub- 
marine boat for the Admiralty was launched last week, and other 
two are ready for launching. 

The export shipping trade is busy. During the past week the 
shipments of iron were 7564 tons and steel 20,002 tons, as com 
with 7645 tons of iron and 10,474 tons of steel, a decline in iron of 
80 tons, but in steel an increase of 9528 tons. The shipments this 
year represent 151,988 tons of iron and 190,694 tons of steel, as 
compared with 131,488 tons of iron and 173,291 tons of steel, an 
increase in iron of 20,500 tons and in steel an increase of 17,403 tons. 
Coal and coke are in very fair demand, but prices retain low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire collieries are working regularly, and the 
output has been augmented this week to last over the Whitsun- 
tide holidays. Generally there is little change in the condition of 
trade. In house coal there isa slight revival, attributable to the 
reduction in quotations already noted and the prevailing cool 
weather. Good qualities sell freely, best Silkstones making from 
13s, 6d. to 14s. per ton ; seconds and Barnsley house, from 11s. 6d. 
to peed a ton; nuts, 9s. 6d. to 10s. per ton. The tonnage sent 
to London and the Eastern Counties is about up to the average. 
Steam coal continues in satisfactory demand, values being prac- 
tically the same as at the beginning of the year, and there is no 
indication of any early change. Large supplies can be obtained 
at 8s, 9d. to 9s. per ton, lesser quantities from 9s. to 9s. 3d. The 
railway companies are taking a large amount under contract. 
There is little demand for smudge, and buyers can obtain supplies 
at alow rate. The demand for coke has improved, the ruling 
quotations now being 13s. 6d. per ton at the ovens. 

The improvement noted in some branches of the iron and steel 
trade is maintained ; but in others business has declined. Though 
there is no pressure of work, the demand for Bessemer and 
Siemens steels is fairly well sustained at fair prices. Most of the 
rolling mills which prepare material for the lighter industries are 
still working short time. Makers generally are confining their 
output to current requirements, which are by no means sufficient to 
keep the works fully employed. There is a fair call for steel in 
several branches of the cutlery trade, but there is less going into 
the file works, The higher prices which have now to be charged for 
the best kinds of Siemens steel has caused a decline in the sales for 
continental and other markets. The output of hematite irons is 
just about enough to meet orders, nothing being done in the way 
of stocking, and there would be difficulty in meeting any sudden 
demand. The following prices are current in Sheffield :—East 
Coast hematites, 63s. to 64s. per ton; West Coast ditto, 67s. 6d.; 
Lincolnshire forge iron, 50s. to 50s, 6d.; ditto foundry, 51s. to 52s.; 
bar iron, £6 10s.; Bessemer billets, £6 15s.; Siemens-Martin ditto, 
£7 5s. and upwards. The call for railway material has fallen off. The 
contracts placed a short time ago are being completed, and others 
are not coming to hand. 

The serious depression in the heavy branches of Sheftield trade 
continues. The orders for armour have not yet been placed, anda 
great number of men employed in these trades are out of work, and 
much suffering exists amongst the working classes at the East End 
in consequence. The armour orders are looked for every day, but 
inquiries made on the 14th inst. failed to elicit any information of 
the anxiously-expected work. 

In the lighter trades there is little change to report, business 
being very quiet. The oversea business in cutlery keeps up pretty 
well, the exports for April, 1902, amounting to £57,148 as com- 
pared with £51,482in April, 1901. For most of the markets better 
trade is reported, British South Africa and Canada showing the 
greatest increases, the former from £7769 to £10,450; the latter 
from £3306 to £6683. The business with South Africa is certain to 
get better as peace prospectsget brighter. The increase in Canada 
may be set down to the Americans being themselves so busy that 
they have no time to attend to the market. The United States, 
with £5492, was practically the same as for the corresponding 
month of 1901. 

In hardware there was also more business done, the exports 
being £134,479, against £115,046 for April of last year. Here 

ain the principal increasing markets were British South Africa, 
from £11,079 to £15,714, and Canada from £1587 to £2575. 

In the foreign demand for unwrought steel there was a distinct 
improvement last month, the exports reaching a value of £251,441 
as compared with £194,039 for April of last year. A significant 
proof of the fact that the Americans have ceased to be sellers and 
become buyers of steel, is shown in the advance in their requirements 
last from £21,516 to £39,761, / — of last year, and is even more 
evident in the figures for Canada, which increased from £6251 to 
£31,860. The British East Indies increased from £22,319 to 
£38,220, taking absolutely the largest value in steel of any foreign 





market or British colony. Increases were also shown by Sweden 
and Holland. Germany, on the other hand, has fallen from 
£22,887 to £14,101 ; France, from £12,952 to £6804 ; Australia, from 
£23,855 to £15,455; and New Zealand from £4323 to £3203. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

AN improvement has this week been experienced in the pig iron 
trade, and a better business transacted than has been reported for 
some weeks; in fact, sellers are having an innings again, and 
buyers are the keener to operate. A fair number of sales have 
been made, and for good quantities. Since Tuesday there has 
been a renewal of the inquiry from the United States for pig iron, 
and it is believed that some business will result from these, as they 
are mostly for hematite pig iron, and just now East Coast hematite 
is considerably cheaper than either West Coast or Scotch ; in fact, 
it is too cheap, seeing that the present price hardly covers the cost 
of production. A cargo of tons of Cleveland pig iron on 
Saturday was despatched from Middlesbrough to Philadelphia, 
and in connection therewith one feature is worth notice. The iron 
had to be obtained from the public warrant stores, as the stock of 
the makers was too small to admit of the quick delivery of this 
quantity of Cleveland pig iron. This bears out the reports of 
makers as to the small extent of their stocks. 

Business on the warrant market has been more active this week, 
and especially in Cleveland warrants, which have during the last 
few days been bought largely on London account, and the price 
has been raised to the best figure that has ruled this year, while 
it has not for the last two years been so near the value of Scotch 
warrants as it is now. Last year at one time the latter were being 
sold at 13s. 3d. per ton more than could be realised for Cleveland 
warrants, and for some months recently they were between 8s. and 
9s. more, but this week the difference has been only between 
4s, 6d. and 5s. The price has thus been raised until Cleveland 
warrants are almost as dear relatively as Scotch iron, though of 
the latter there is under 53,000 tons, while of Cleveland the quan- 
tity is 138,550 tons, or nearly three times as much. Any further 

uction of the difference in the values of Scotch and Cleveland 
iron will curtai] the demand in Scotland for the latter, as it will 
then be dearer to the Scotch founders than Scotch iron, and Cleve- 
land makers cannot now contemplate that with equanimity as they 
could two years ago, when the continental consumers were such 
extraordinary good customers. This year comparative little Cleve- 
land iron is going to Germany ; indeed, it is many years since the 
uantity was so small, and thus makers of pig iron in this district 
desive to keep up their trade with Scotland, otherwise they will 
have to further reduce their production, which is now at least 
20 per cent. less than it was two years 7—. 

For some time past the output of Cleveland pig iron has not 
been equal to the requirements, and the stock in makers’ yards has 
been almost cleared out, while that in the public warrant stores 
has been drawn upon ; indeed, the stock in the North-Eastern Rail- 
way Company’s warrant stores, which last year was at one time 
about 14,000 tons, has been cleared out entirely. Nevertheless, 
the makers do not see their way to restart idle furnaces, partly 
because they would have some difficulty in getting enough iron- 
stone to keep them going, because labour has become scarce at the 
Cleveland ironstone mines ; since trade became quiet, and so many 
of the furnaces were blown out, work has been irregular at the 
mines, and a good many hands have been discharged and have left 
the district. The scarcity of labour at the mines promises to be a 
great drawback when trade again becomes really active. 

No. 3 Cleveland G.M.B. pig iron for early f.o.b. delivery has 
been sold this week chiefly at 48s. 6d. per ton, but on Wednesday 
sellers were quoting and doing business at 48s. 9d., which was 6d. 
above the price that ruled a week previously. Makers would not 
sell for forward delivery at even the higher figure, but asked at 
least 3d. more. The prices of the lower qualities have not been 
altered for some time, but there is no doubt that these qualities 
are in short supply ; makers have no stock, and consumers cannot 
fall back upon any stock in the public warrant stores, as they can 
in the case of No. 3, because the lower qualities are not lodged in 
the public stores. No. 4 foundry is at 47s. 9d., grey forge at 
47s. 3d., mottled at 46s. 9d., and white at 46s. 3d. per ton, all for 
early delivery, and the tendency for all is upwards. 

The hematite iron trade has this week been somewhat less satis- 
factory, as in the early part some second hands were offering mixed 
numbers at 56s. 9d. per ton ; that was quickly snatched up, and on 
Wednesday there was no more forthcoming at that price, and 57s. 
again became the minimum. Last year East Coast hematite pig 
iron was realising as much as West Coast, and sometimes even more ; 
but now our local producers accept 3s. 6d. per ton less than their 
West Coast competitors, and there is an even wider difference 
between East Coast and Scotch hematite, which leads to orders 
coming from Scotland for Cleveland hematite which is unusual. 
Rubio ore is sold at 15s. 6d. per ton delivered at wharf in this 
district. 

The shipments of pig iron from the Cleveland district this month 
tall considerably short of those of last month, owing partly to the 
decrease in deliveries to Scotland ; but it was hardly expected that 
Scotch consumers would keep up their imports of Cleveland iron 
on the unprecedented scale reported in April. On the other hand, 
it is doubtful whether, if it had been kept up, our producers could 
have satisfied it, seeing that the output is so small, and makers 
have scarcely any stock. The shipments this month to 14th only 
reached 42,055 tons, whereas last month to equal date they were 
60,306 tons, and in May last year 59,145 tons. The stock of Cleve- 
land pig iron in Connal’s warrant stores on Wednesday night was 
138,550 tons, a decrease for the month of 1828 tons. The stock of 
hematite pig iron in the public stores of this district is but 300 tons. 

The improvement in the steel rail trade continues to be reported, 
and a fair business is being done, mostly on export account. 
Manufacturers now quote £5 10s. net at works for heavy steel rails, 
and that can be obtained. Usually the demand for railway chairs 
and metal sleepers improves in sympathy with an increase of busi- 
ness in rails, but that is hardly the experience at the present time, 
and while there is more doing in rails orders for chairs end sleepers 
are scarce. This is partly due to the fact that railway engineers 
abroad in many cases dispense with the use of chairs; they 
lay down flat-bottomed rails and spike them to wooden sleepers. 
Cast iron chairs can now be got at as low a figure as £3 10s. net 
at works. Plate makers maintain their prices very firmly, and are 
fairly well off for work, notwithstanding the slackness that is 
experienced in the shipbuilding industry. New orders are not 
secured as fast as the old ones are completed. But orders for 
plates are coming in more freely from other quarters, and the pro- 
ducers will not reduce their quotations below £5 1ds., less 25 per 
eent., for steel ship plates. Iron ship plates are at £6 2s. 6d., which 
is also the figure for iron “a angles. Steel ship angles can, how- 
ever, be bought at £6 12s. 6d., less 2} per cent. Common iron bars 
are steady at £6, less 2} per cent. Dorman, Long and Co., 
Limited, Middlesbrough, are paying an interim dividend of 2s. 6d. 
per share to the ordinary shareholders, which is at the rate of 5 per 
cent. per annum. 

The coal trade is somewhat quiet, notwithstanding the approach 
of the holidays, but prices are well maintained for steam, gas, and 
house coal, while they are lower for bunkers, owing to the large 
number of vessels laid up. The cold weather is keeping up the 
demand for house coal much beyond the usual time. Best steam 
coals are 11s. to 11s. 6d.; seconds, 10s. to 10s. 6d.; and smalls, 5s. 9d. 
to 6s., all f.o.b.; while best gas coals are at 9s. to 9s. 6d. f.o.b. 
Bunker coals may be bought at 8s. 6d. f.o.b. The supply of coke 
is in excess of requirements, as is often the case when the coal 
trade is quiet, and the price of medium qualities delivered at the 
Teesside furnaces is about 15s. 3d. per ton. It has been arranged 
that the wages of Durham miners shall be reduced 23 per cent. from 
the next pays, making an aggregate reduction of 8} per cent, 
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THE ENGINEER 





The ballot of the men at the Eston and Chaloner Ironstone 
Mines, as to whether they should accept the award of the arbi- 
trators relative to the adoption of the ratchet drills, has resulted 
in only five voting for the acceptance and 505 against. The 
Cleveland Miners’ Association has informed the Eston men that 
the responsibility of their future action rests with themselves. 

On Wednesday about 200 members of the North of England 
Institute of Mining and Mechanical Engineers paid a visit to the 
new shaft at the Glebe Pit of the Washington Colliery Company, 
where there is being carried out a new process of sinking through 
sand. The shaft has to be sunk through a depth of wet and 
shifting sand, and the directors have engaged a German firm, 
Gibhardt and Koenig, of Nordhausen, to deal with this part of 
the sinking. Their method, which is new to this part of the 
country, is to freeze the sandy strata by artificial means into 
rock-like consistency, in which state it may be hewn in the 
ordinary way. Into the earth a ring of twenty-two bin. duplicated 
tubes—the inner cylinder of copper, and the outer of iron—are 
bored, forming a ring which encloses a diameter of 20$ft. Down 
the copper tube a brine composed of 26 per cent. of chloride of 
magnesia is passed, the brine being cooled to 21 deg. Fah. below 
zero by the liquefaction of ammonia. The outer tube is for the 
return of the surplus liquid. This solidifies the sand within a 
radius of 10ft., and it is then taken out. The walling of the 
shaft at this part is made double, the intervening space being 
filled with a saline mixture to prevent the moist sand from affee- 
ing its stability. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE firmer tone which characterised the Glasgow pig iron 
market at the end of last week was due to the favourable report 
of iron exports in the Board of Trade returns, to reduced stocks at 
Middlesbrough, and to certain purchases of pig iron here for ship- 
ment to Canada and the United States. Bears have been blamed 
for unduly depressing the market; but, however this may be, 
there can a no doubt that some operators are very hopeful that 
there will be an advance in price. The volume of business of a 
legitimate nature is fair, and the trade position as a whole appears 
to be healthy. 

Business has been done in Scotch warrants at 53s. 5d. cash, 
53s. 6d. for delivery in ten days, 53s. 7d. seven days, and 53s. 8d. 
one month, a fair quantity of iron changing hands at these 
rates. Cleveland warrants have sold at 48s. 9d. to 48s. 6d. cash, 
and 48s. 64d. to 48s. 10d. one month. There has been little or 
nothing doing in Cumberland hematite, which is quoted at 60s., 
f.o.b. Cumberland ports. 

The prices of Scotch makers’ pigs have been quoted by some 
merchants 6d. per ton higher for certain brands, but in reality 
there has not been much change in the selling tigures. G.M.B., 
No. 1, is quoted at Glasgow 55s. 9d.; No. 3, 53s. 6d.; Wishaw, 
No. 1, 56s. 3d.; No. 3, 53s. 6d.; Carnbroe, No. 1, 57s. 6d.; 
No. 3, 53s. 6d.; Clyde and Calder, Nos. 1, 66s.; Nos. 3, 5tis.; 
Gartsherrie, No, 1, 66s. td.; No. 3, 56s. 6d.; Langloan, No. 1, 
70s.; No. 3, 59s.; Summerlee and Coltness, Nos. 1, 70s. 6d.; 
Nos. 3, 58s.; Glengarnock at Ardrossan, No. 1, 66s. 6d.; No. 3, 
56s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 
53s. 6d.; Dalmellington at Ayr, No. 1, 56s.; No. 3, 53s.; Shotts at 
Leith, No. 1, 70s.; No. 3, 58s. 6d.; Carron at Grangemouth, No. 1, 
68s.; No. 3, 58s. per ton. 

Scotch hematite pigs are in steady demand, and merchants 
quote 61s. 6d. to 62s. per ton for these for delivery at the West of 
Scotland steel works. 

There are 85 furnaces in blast in Scotland, as compared with 76 
at this time last year, and of the total 44 are making hematite, 
37 ordinary, and 4 basic iron. 

The stock of pig iron in Glasgow warrant stores shows a reduc- 
tion since last week of about 120 tons, and a decrease since the 
beginning of the year of 5400 tons. 

The shipments of pig iron from Scottish ports in the past week 
have been 6197 tons, against 7480 in the corresponding week of last 
year. Of the total there was despatched to the United States 480 
tons, Canada 350, South America 100, India 53, Australia 130, 
France 10, Italy 460, Germany 240, Holland 110, other countries 
75 tons, the coastwise shipments being 4179 tons, against 7480 tons 
in the corresponding week. The total shipments for the year to 
date are 107,946 tons, showing an increase of 8141 tons this season 
as compared with last. : 

Until quite recently there have been heavy imports of Cleveland 
iron into Scotland almost regularly since the beginning of the year. 
These are now falling off to some extent. Indeed, the arrivals of 
the past week show a decrease of no less than 3365 tons. It is 
difficult to ascertain the precise cause of the decline of these 
imports. The opinion is hazarded by some that merchants have 
recently been stocking Cleveland pigs in Scotland to a large 
extent ; but inquiries as to this go to show that the private stocks 
of merchants have for some time been almost a thing of the past. 
The probability is that the decrease is due altogether to the 
exigencies of the trade, and it is not unlikely that it may be of a 
temporary nature. 

The finished iron and steel trades are in a fairly active con- 
dition. Business seems to be improving in some departments, 
but manufacturers all complain of the low prices current in 
relation to the cost of production and the keenness of competition. 

It is worthy of notice that Frederick Braby and Co., Limited, 
of Glasgow, completed and despatched within ten days an order for 
500,000ft. of galvanised corrugated roofing iron for South Africa, 
this being regarded as a very smart piece of work. 

Since last report a number of engineering and shipbuilding con- 
tracts are reported as fixed with Glasgow and Clyde builders. Caird 
and Co., of Greenock, are to build two steamers of 10,000 tons each, 
with engines of 11,000 horse-power, for the P. and O. Company, and 
these vessels will be the largest of the fleet. The Clan Line is also 
reported to have placed a contract with McMillan and Co., 
Dumbarton. 

The coal trade has been active in the course of the past week. 
The shipments are several thousand tons better than in the 
preceding week, and no less than 18,000 tons larger than in the 
corresponding week of last year. At the same time a good inland 
business is being done. Household coals are selling at firm prices, 
and all sorts of manufacturing kinds, including dross, go away 
quite readily. There is practically no change in coal prices. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE coal and iron returns of Wales for April show that a very 
large falling off has taken place in coal, a decrease in round 
numbers of over 100,000 tons, as compared with March. Coal- 
owners are deriving some little encouragement from the fact that 
as compared with April, 1901, there is an increase of 221,938 tons. 

The ports interested in the falling off are Cardiff, Newport, and 
Port Talbot. Swansea had a large increase, and also Neath and 
Lianelly. In iron and steel Newport showed a large increase. 
Swansea was similarly fortunate, but the next marked decline in 
Cardiff returns was in the case of patent fuel. In March over 
28,000 tons were imported; in April it was under 9000 tons. 
Swansea, on the other hand, exported 34,000 tons patent fuel in 
March, and 44,000 tons in April. In coke and patent fuel Port 
Talbot is forging ahead, and Newport is indicating improvement. 

Last week Cardiff showed more animation in its patent fuel 
trade, and this week large consignments are going to Russia, Rio 
Grande, and the Brazils. The coal trade last week was quieter than 
expected, but opened better this week with some good shipments, 
one of over 7000 tons going to Colombo. Best steam was in steady 
request ; small steam dull. House coal, in sympathy with the 





Arctic weather, is firmer than is generally the case at this time of 
the year. On ‘Change there is a strong belief that there will be a 
pressure for supplies before the week is out. 

The lesson received by the Dowlais colliers, who lost three on 
a week ago uselessly, is evidently thrown away. ‘This week 17 
to 2000 men in pits belonging to the Lewis Merthyr refrained from 
work because twenty men were non-unionists. It may be taken 
for granted that after a few days’ idleness work will be resumed, 
but the loss and trouble to the colliery owners can be imagined, 

This week the colliers generally, through their representatives, 
have applied for three days’ holiday Whitsun week. I have just 
seen the official reply refusing, but conceding one day. 

At one of the Swansea collieries a dispute over a door boy caused 
a temporary strike a few days ago. 

Although slight, an indication of increased firmness in best 
steam coal was given at Cardiff mid-week by quotations being 
from lds. 9d. to 16s.; good ordinaries range from 14s. 9d. to 
lds. 3d.; and other sorts figure at 13s. 9d.; dry are at 12s. 6d. to 
13s. 3d.; best Monmouthshire, latest, 13s. to 13s. 6d. ; very best 
seconds, 12s. to 13s.; small steam remain at 7s. to 7s, 6d.; good 
ordinaries from 6s. 3d.; and inferiors from 5s, 9d. ; best house 
coals, lis. 6d. to 16s, 6d. ; seconds, 14s. 6d. to lds. 6d. ; No. 3 
Rhondda, 14s, to 15s.; through and through, lls. 6d. to 12s, 6d.; 
small, 9s. 6d. to 10s.; No. 2 Rhondda, Ils. 3d.; through, 8s. 9d. 
to 9s. 3d. ; small, 7s. to 7s. 6d. Patent fuel, 14s. to 15s. Coke, 
15s. to 23s., according to brand Pitwood, 19s. 6d. to 20s. 6d., 
ex ship Cardiff or Newport. Market strong. 

In the Swansea district a fair degree of activity continues, and 
now that labour friction is allayed prospects are better. Anthracite 
steady ; fair demand foreign. Latest prices are :—Best malting, 
20s. to 21s. ; seconds, 18s. to 19s.; big vein, 15s. 6d. to 15s, 9d.; 
red vein, 12s. to 12s. 6d.; machine-made cobbles, 22s,; nuts, 23s.; 
rough peas, 12s. to 12s, 6d.; fine peas, lls. 6d. to 12s.; rubbly 
culm, 5s, 3d. to 5s. 6d.; duff, 3s. to 3s. 6d. 

Steam coal, 15s.; seconds, 12s.; bunker, 9s. 9d.; small, 7s. to 
7s. 6d. House coal: No. 3 Rhondda, 14s. 6d.; No. 2 Rhondda, 
lls. 6d. to 12s.; f.o.b, Swansea, cash, 30 days, less2}. Coke: fur- 
nace, 18s, 6d.; foundry, 20s. Patent fuel, 13s. 3d. to 13s. 6d. This 
week promises to be a heavy one in shipments of fuel, particularly 
to France. Pitwood, 19s. 6d. 

A good coal vein has been struck at Glyncormog, at a depth of 
350 yards. It is 5ft.6in. thick. Sinking began on January, 1901, and 
has been continued ever since. I must note also an acceptable 
discovery of coal at Avondale Cymmer. 

It is within the knowledge of colliery authcrities that the late 
Mr. Hankey introduced electric power at a great cost—some 
£10,000, I believe—at bis Abercanard pits. Great work was done 
in haulage. 

On ‘Change, Swansea, mid-week, it was reported that pig iron 
was advancing in price, in Scotch 6d. per ton, 3d. in Middles- 
brough, and 6d. in hematite. Closing prices were as follows :— 
Glasgow warrants, 53s. 3d. cash, buyers; Middlesbrough No. 3, 
48s, 6d. to 48s. 9d.; other numbers in proportion. Hematite 


warrants, 60s. for mixed numbers; Cumberland according to 
brand. Welsh bars, £6 2s. 6d. to £6 7s. 6d.; sheet iron, £8 5s. to 


£8 7s. 6d.; steel sheets, £8 2s. 6d. to £8 7s. 6d., with the usual 
extras for higher gauges; steel rails, heavy sections, £5 5s. to 
£5 7s. 6d.; light, £6 7s. 6d. to £7 7s. 6d. Siemens tin-plate bars, 
£5 5s.; Bessemer tin-plate bars, £5 2s. 6d. net cash. 

Tin-plates: Bessemer steel coke, 13s. 9d. to 14s.; Siemens, coke 
finish, 14s. to 14s. 3d.; ternes, per double box, 28 by 20 C., 26s., 
27s., to 28s. 6d.; best charcoal, 15s. 6d. to 16s. 6d.; big sheets, 
6ft. by 3ft. by 30g., per ton f.o.t., £11 to £11 2s 6d.; finished 
black plate, £11 to £11 2s. 6d. Block tin, £136 to £133. Spelter, 
£18 10s. Lead, £11 17s. 6d.; Spanish lead is now quoted at 
£11 13s. 9d. Copper: Chili bars, £54 7s. 6d. Iron ores, Tafna, 
lis.; Rubio, 14s.; all Swansea. Newport and Cardiff prices are 
much about the same. Almeria, l4s. 6d.; Rubio, 14s. 3d. to 14s, 6d.; 
Tafna, 15s, to lds. 6d. 

It will be seen that block tin shows an advance of £5 on the 
week ; copper, 25s.; spelter and lead are unaltered. Tin-plates 
remain with little change. The stocks were increased last week, 
the make being in excess of shipment. This is expected to change 
when the Russian trade improves. This week loadings are going 
on for Batoum and Odessa. Some hitch took place at the Midland 
owing to supply of tin-bars falling short. Sheets of all sizes are in 
strong demand, and of allgauges. Prospects are good, and makers 
are firm in resisting lower offers than quotations. 

I claimed lately a flourishing condition of things for the steel 
works and other iron industries in touch with Newport, which is 
only second to Liverpool in iron exports. Now Swansea comes to 
the front, and the total of its iron ore and steel imports forlast week 
indicates the prevailing activity. From Spain came 5000 tons iron 
ore ; from Sweden, 254 tons steel blooms ; from Belgium, 803 tons 
pig iron and 953 tons steel billets; while from various quarters 
came 1000 tons pig iron and 186 tons steel scrap. Newport this 
week received a novel cargo—1850 tons iron ore from Perman, Isle 
of Anglesea. Another of an unusual character was in the form of 
a large quantity of ship plates from Preston. Both Newport and 
Swansea this week secured large cargoes of pig iron from Millom, 
Cardiff is getting its supplies of tram rails from Middlesbrough. 
The activity at the steel works is leading to a corresponding anima- 
tion in the iron ore trade. This week Guest, Keen and Co. 
imported large quantities, and Ebbw Vale received 2080 tons 
from Lisbon and 200 tons from Castro. 

The spelter works in the Swansea Valley are in full drive. 
Copper works active. In the Llanelly district it is stated that tin- 
plate orders have been secured which will keep works busy for 
nine months. Briton Ferry works are all busy, and engineering 
works are occupied on substantial orders. In the Newport district 
there is much more activity in the tin-plate works, and shipments 
of sheets to Bristol are large and continuous. Llantarnam has 
received an immense boiler from Wolverhampton which taxed the 
capacities of the railway authorities, and the highway had to be 
used until the last stage. Owing to its width the railways would 
not undertake it without making special arrangements whereby 
no train could pass it on one side. 

Llanelly dock continues to progress, and the authorities deserve 
every praise for their persistence in the face of unexpected 
difficulties. Now the entrance cutting is bearing fruit, and sidings 
are being rapidly laid down. 

Swansea has now decided to issue £400,000 mortgage stock at 
par, to bear 4 per cent. interest. 

The waterworks undertaking at Wentwood continues to crop up 
in discussion at Newport gatherings, since the Corporation is 
now doing the work instead of contracting. At a late meeting 
it transpired that the cost up to date has been £309,411 16s, 8d. 

In the Llanelly district the water tariff has caused a great deal 
of irritation amongst manufacturers. The result of a meeting has 
been the drawing up of an alternative tariff, which, it is hoped, 
will be accepted. It became known at the meeting that one large 
firm, R. Thomas and Co., which paid £17,000 a year in wages, 
has been induced to come to the district by the promise of a cheap 
water supply. 

















NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE continued endeavours of German ironmasters to raise their 
export have of late been fairly successful, a pretty heavy trade 
having been done to Belgium, Holland, America, and also to 
England during the past few weeks, and this has tended to stiffen 
the tone of the iron market, which might otherwise have been in- 
clined to show some weakness here and there, as the home demand 
is still irregular and not nearly so brisk as it was expected to be at 
this time of the year. The business done on foreign account is not 
at all a profitable one, however ; in fact, very little can be gained 
by these export orders, but they help to clear stocks, which were 
exceedingly heavy. 





a 
In the Rhenish- Westphalian district last week’s business jn j 
and steel was rather moderate ; but, so far as prices are conssanant 
firmness prevails in all departments. Malleable iron is jn ne 

call. In March of present year deliveries in billets and bleomes 
home account were the highest ever recorded, and the quantity 
exported was quite one-half of the inland consumption : The 
further development of the iron industry will, of course, de er . 
to a considerable extent, on the future export trade. The Pe 
ment in the cutlery manufacture of Solingen, which was vn 
marked in the early summer of 1901, has not continued ; Pica: 
over, it was not sufficiently strong to affect the general condition 
of the hardware and cutlery trade. ” 
Specitications come in but slowly, and heavy orders are 
extremely scarce. A pretty good export was done in Solinger 
manufactured goods to America, as will be seen from the - 


following 
figures : ig 


1901, 1900, 1890, 189s, 1S07 

Million marks, : 

Ist quarter .. 1-03 100 .. . O71 1.25 
2nd quarter... 1-33 1-13 0-92 .. O-T1 9.7 
3rd quarter .. 1-46 1-31 1-24 .. 0-82 0-3 
4th quarter .. 1-19 1-08 1-10 ., 0-72 0-53 
5-01 4-61 4-14 2-96 109 


Dealers as well as consumers of iron and steel have been a little 
more reserved this week in Silesia, owing to a certain quietness 
that has again been felt in the manufactured iron business ; nor dy 
makers expect anything like a heavy trade in the third quarter. 
and they think they may be content if they can maintain the 
present price of M, 140 p.t. for bars, although the bar mills are 
reported in lively occupation, and have good prospects in a number 
of cases. The pipe foundries are briskly employed, and so are the 
ee and steel mills, the latter receiving large orders from ship- 
vuilding and engineering establishments. Wire and wire nails 
have been, and are still, very briskly called for, and drawn wire js 
also selling briskly. Pig iron is in good request in Silesia, foundry 
pig being particularly brisk, and the condition of prices remains 
firm. 

Rather more has been doing in manufactured iron on the Austro- 
Hungarian market during this week than previously, and the 
girder trade was particularly animated ; also agricultural machines 
met with a healthy request, and the prices for pig iron were slightly 
raised. 3 

It is satisfactory to note that the situation of the Belgian iron 
market continues to improve after the strike has been ended, and 
now there are some extensive orders holding out for the Belgian 
State Railways, worth, it is said, about forty million francs, and 
there have also been some American orders booked. 

An alteration in prices cannot for the present be noted. 

The Belgian coal market is still suffering from the effects of the 
recent strike. Numerous foreign firms, which used to place their 
contracts with Belgian collieries, have, during the period of the 
strike, sent their orders to England or Germany, and the absence 
of foreign orders is now keenly felt and complained of in Belgium, 

The want of firmness which characterises the French iron 
industry, and the dulness that continues to be felt in many branches, 
are partly caused by the heavy stocks in raw and finished iron, 
which compel makers to restrict their output as much as possible, 
and present prices from becoming more remunerative. 

Very much the same can be stated of the French cval market, 
demand as well as consumption being extremely limited. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is brisk, there being a better supply of 
tonnage come on. House coal quiet, prices unchanged, Exports 
for week ending 10th: Coal, foreign, 48,020 tons; coastwise, 
18,504 tons. Imports for week ending 13th: Iron ore, 630 tons ; 
pig iron, 1230 tons; steel billets, &c., 1857 tons; phosphates, 
1640 tons ; ship plates, 320 tons; sleepers, 2058 loads ; pitwood, 
1673 loads. 

Coal: Best steam, 13s.; seconds, 11s. 6d. to 12s.; house coal, 
best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. to 7s. 6d. 
Pig iron: Scotch warrants, 53s. 10d.; hematite warrants, ti0s. 3d., 
f.o.b, Cumberland prompt; Middlesbrough, No, 3, 48s. ‘4. 
Iron ore: Rubio, 14s. 6d.; Tafna, 15s. 6d. Steel: Rails, heavy sec 
tions, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. 6d. to £7 7s. 6d., f.o.b.; 
Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens steel tin-plate 
bars, £5 5s., all delivered in the district, cash. Tin-plates: Bessemer 
steel coke, 13s, 9d. to 14s.; Siemens, coke finish, 14s. to 14s. 3d. 
Pitwood: 19s. 6d. to 20s., ex ship. London Exchange telegrams: 
Copper, £54 7s. 6d.; Straits tin, £136. Freights firm. 








CATALOGUES. 
. F, Carver, Limitep, Alfred-street Mills, Nottingham.— 
Catalogue of turned steel shafting and accessories. 

Royce Limitep, Manchester.—This is a tastefully appointed 
catalogue, describing and illustrating the electric cranes of various 
types made by this firm. 

THORN AND HOopDLE ACETYLENE Company, Linirep, 159, 
Victoria-street, Westminster. Fifth edition.—Catalogue acetylene 
for gas lighting apparatus. 

Rost. W. BLACKWELL AND Co., LiMiTED, 59, City-road, London, 
E.C. Catalogue No. 46.—Standard and universal electric motors 
and generators, Linotype geared motors, desk and ventilating 
fans. 

CHAMBERS, Scorr AND Co., Dalziel Engineering Works, Mother- 
well.—Supplementary illustrated sheets of plate straightening, 
cold sawing, plate-edge planing, bar-bending and straightening 
machines, and electric overhead travelling cranes. 

Saxon PorTLAND CEMENT Company, LimitED, Cambridge.— 
This is a nicely appointed booklet, describing this modern works 
at Cambridge, and which we understand is one of the largest in 
the country. In the manufacture of the cement a new method as 
far as this country is concerned is adopted. Reports of tests by 
Mr. W. H, Stanger are given. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Koffyfontein Mines, Limited, has placed an order with 
Dick Kerr and Co., Limited, for complete electrical plant for 
haulage and lighting at the mines. 

THE sole agency in this country for the Beurather Maschinen- 
fabrik Act. Ges., of Beurath, bei Diisseldorf, has been taken over 
by Ludw. Loewe and Co., Limited. 

THE order has been placed with Belliss and Morcom, Limited, 
for two 220 horse-power engines for the electrical power installation 
about to be put down at the Holwell Jronworks, Leicestershire. 

DaLzieEL BripGE BuiLpinc Company, Motherwell, has secured 
a contract from the Birmingham Corporation for the construction 
of Small Heath Bridge over the Great Western Railway. The 
contract price is £25, 

FREDERICK BRABY AND CoMPANy, Limited, Eclipse Iron and 
Galvanising Works, Cog have recently given, with remarkable 
expedition, delivery of 500,000ft. of galvanised corrugated iren 
roofing for South Africa. They secured the order on the under- 
taking that they would have the whole quantity of rooting rolled, 

alvanised, corrugated, packed in cases, and shipped in two weeks. 
fn point of fact, they have had the work completed and alongside 
ship within ten days from receiving the order. 








are 


gen 


oT - 
Ing 


“— & a SY 


—~ = oe 








May 16, 1902 





THE ENGINEER 


499 











——— 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May Ist. 


TrabE and manufacturing conditions through- 
out the United States are extremely gratifying 
to manufacturers, traders, and consumers. 
Prices, generally, are pointing upward, although 
very few actual advances are made, To under- 
stand the commercial situation it must be kept in 
mind that the bulk of the requirements for 
months to come are already contracted for at 
fixed prices. Some of them much below current 
rates. The advancing tendency in products will 
enable manufacturers, who have not yet fixed 
their contract prices for goods to be delivered, to 
make quite a handsome margin over and above 
the estimated margins at the outset of the season. 
AJ] kinds of raw material entering into railroad 
construction, warehouse, po and house build- 
ing, bridge building, and engineering and 
wechanical work of every kind, are high ; not so 
high, however, as to check enterprise or interfere 
with the momentum, which is now sweeping 
along. 

[t now appears that Congress will soon be 
cilled upon to determine upon either the 
Nicaragua or the Panama route. The President 
is exceedingly anxious that whatever determina- 
tion Congress may come to as to the relative 
merits of the two routes, that one be chosen, and 
that work be begun as soon as possible. The 
President has also recommended that 200,000 dols. 
be set aside to determine upon the best course for 
the Pan-American Railway which is to connect 
the United States with South America. There is 
astrong public sentiment in favour of the construc- 
tion of that line. A matter of considerable 
popular interest just now on account of the 
excessive cost of beef, is the action which the 
Government is now taking to acertain whether 
the Beef Trust is violating the existing laws con- 
trolling the trusts. The trust officials are laugh- 
ing at the Government officials ; the latter seem 
to think they have the necessary evidence in their 
possession to convict them of violations of laws. 

In regard to copper, it is becoming increasingly 
difficult to find an outlet for the new supplies of 
copper now coming into the market. Exports 
from Atlantic ports for the week ending April 25th 
were 3675 tons, making the total shipments from 
the beginning of the month to 25th of 14,277 
tons. 

The Pocahontas Colliery Company has been 
sold to a new company, at present name un- 
known, with a capital of 4,000,000 dols., which 
will be under the domination of the Norfolk and 
Western road, and indirectly under the control 
of the Pennsylvania Railroad. The company 
has a leasehold of 8000 acres of the finest Poca- 
hontas coal land in the country, and has 800 coke 
ovens. 

Domestic trade movements for the first quarter 
of the year compared with 190] first quarter show 
that the receipts of wheat at eight principal 
markets are 8 per cent. over those of last year. 

Developments in the steel industry during the 
past few days indicate that the smaller classes of 
consumers are being obliged to pay bonus prices 
for all material wanted for delivery during the 
next four months. The oversold condition of 
mills and furnaces and of engineering plants and 
equipment concerns enable their managers to 
exact exceptionally high prices for work to be 
done sooner than their convenience permits. 
This is the only dangerous symptom in prices. 
The greater interests which have anticipated 
their requirements for months to come are 
perfectly safe. Quotations have not nominally 
advanced, but there is an increasing disposition to 
defer the placing of very large contracts for 
autumn delivery until further development. Pro- 
ductive capacity, while equal to requirements, is 
so strained “that small buyers are in a position to 
be obliged to pay prices named or go without 
material. Extensive iron ore developments con- 
tinue to be made in the Lake Superior region, 
and a very strong company has recently secured 
the control of a very productive area, which will 
market its ore od sell to all comers. Steel 
billets, while nominally 16-50 dols., have sold 
within forty-eight hours at 20 dols. Merchant 
bar, while nominally a trifle under 2c. per lb. for 
refined, has sold at 2-00 dols. per ton above that 
figure within twenty-four hours. Steel rails con- 
tinne at 28 dols., but there is a great deal of 
business hanging fire, and which will not be 
placed for perhaps thirty or sixty days. The 
requirements for tram roads continue to be very 
urgent, and much railroad construction is now in 
need of material which cannot be had in time to 
suit the convenience of contractors. 


NEW YorRK, May 7th. 

There are appearances this week of a slight 
reaction in demand in the iron and steel industry 
from the intense pressure that has prevailed 
since the first of the year. The most prominent 
feature in the situation now is the very great 
scarcity of steel, for which there is no prospective 
remedy this year. There is a good deal of 
nervousness among large buyers over the fact. 
They had anticipated that the steel makers 
would be in a position by midsummer to take 
care of their requirements upon a very large 
scale ; but recent indications point to a revival of 
the same difficulty that has beset the steel 
makers for months past. A good many mills 
have been obliged temporarily to suspend in whole 
or in part, owing to the inability of obtaining 
crude steel, Bessemer pig is being picked up 
wherever it can be and at the earliest possible 
delivery, which is usually very late. 

_ There is but little benefit derived from importa- 
tions of foreign steel owing to the high prices 
abroad. No. 1 foundry is selling to-day at 
20-00 dols.; No. 2at19dols.; gray forge, 18 dols. ; 
rails at mill, 28 dols.; girder a, 34 dols.; old 
iron rails, 25 dols.; and old steel rails, 21 dols. to 
22 dols. Steel billets at mill are 34 dols. These 
figures show the upward tendency in prices. The 
whole industry is under a very severe strain, and 
the danger has not yet been passed owing to the 
uncertain factor as to what the consumptive 
requirements that may be presented in June or 
July will be. Shipbuilders, locomotive builders, 
and car builders, itis thought, have large require- 
ments to cover, but they will not be presented 
until later on, probably in July or August, In 





the meantime, the labour situation will present 
itself, but it is believed that the annual schedules 
to be made early in summer will be harmoniously 
agreed to, and that production will not be inter- 
rupted. ‘The Amalgamated Association of Iron 
and Steel Makers closed its annual session at 
Wheeling on May 2nd. The Association has 
gained much strength since its last failure and is 
now ina better position so far as internal harmony 
is concerned, to sustain any demands it may make. 
The lesson which it was taught last year, however, 
will not be forgotten. 

The Republican Iron and Steel Company has 
determined to erect another large blast furnace at 
Hazleton, 0., Near Sharon. It will have a 
capacity of 600 tons perday. Congestion of traffic 
has prevented the shipment of a good deal of coal 
from the leading coal centres, but now that rolling 
stock has been supplied in greater abundance, 
heavy increases will be made, and manufacturing 
consumers throughout the country will be able to 
steck up with coal provided there are no more 
strikes. The National'TubeCompany, McKeesport, 
Pa., has placed plans to rebuild its immense 
works ata cost of 8,000,000 dols., putting in better 
machinery, but owing to the high price demanded 
for the 25 acres of land, the scheme has been 
dropped. A large plant will probably be built on 
an island in the Ohio River, below Pittsburg, to 
turn out 1500 tons of pipe daily ; another of 
probably equal capacity will be built at Lorain, 
Ohio, to cost 15,000,000 dols, Another tube plant 
will probably be built at Elizabeth, 22 miles south- 
east of Pittsburg. The present output of the 
McKeesport plant is 1000 tons per day. The 
National Window Glass Jobbers’ Association have 
advanced prices of all double and single strength 
glass. The manufacturers of barbed wire are un- 
able to meet the demands made upon them. They 
will not advance prices. 

Owing tothe difficulty of obtaining steel, the cut- 
nail mills are unable to fill orders according to 
promise. The demand for wire nails throughout 
the West is beyond capacity. The two causes 
interfering with prompt delivery of products, 
including hardware—first, the impossibility of 
obtaining raw material fast enough, and the diffi- 
culty of obtaining cars to ship it. Another 
Bessemer steel mill is to be built at Clairton, Pa., 
to contain two 10-ton vessels, 40in. blooming mill, 
and twelve 50-ton open-hearth furnaces. This 
will give the mill a capacity of 1000 tons open 
hearth per day, and 2000 tons of Bessemer steel. 
The pressure for all kinds of heavy machinery 
shows noabatement. Nearly all the larger plants 
are tearing out their older machinery, which a 
year or two ago was up to date, but they are now 
disposing of it and putting in recent improve- 
ments, 








THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 





f@™ When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
30th April, 1902. 
9007. Frar Irons, A. N. McConnell and A, Bates, 
Wolverhampton. 


9008. Tramway Track Protector, W.  Botterill, 
Pitsmoor, Sheffield. 
9909. Fore Sicnt for Firg-arms, 8. A. Veals, 


London. 

9910. Fis Cooxine Apparatus, G. H. Burton, Colne, 
4ancs, 

9911. Boox Stanps, T. J. Hayes, Bradford. 

9912 Printinc Macuines, F. Waite and Waite and 
Saville, Limited, Bradford. 

9913. Liprary InpIcaTors, Cotgreave’s Indicators, 
Limited, and R. Maccnochie, Birmingham. 

9014. Tratn SigNatitinc Device, E. Jones, Liver- 


pool. 

9915. Water Hose Firtrines, J. Walker, Birming- 
ham. 

9916. Oat CrusHino Macuinegs, H.S. Wortley, Hudders- 


field. 

9917. Gass Borrie, W. Brooke and B. Stoner, Stair- 
foot, near Barnsley. 

9918. Book Marker, G. W. Daw, Leicester. 

9919. CarBonisInGc Emprorpery, W. Birks, Notting- 


ham. 

9920. Fitters, 8S. H. Adams, Harrogate. 

9921. Spgep Gear for Motor Cars, R. H. Lendrum, 
Coventry. 

9922, DenTaL [nstruMENTts, P. T. Leigh, Bradford. 

9923. DispLAYING BepstEapbs, W. H. Beal, Halifax. 

9924. Curtain PoLe Device, J. R. Sadler, Glasgow. 

9925. Meta Trunks, J. Dickson and Dickson Bros., 
Glasgow. 

9926. Packine Cases, J. Anderson, Glasgow. 

9927. MaGazines for Rirtes, A. H. Topham and W. 
Brewtnall, Manchester. 

9928. Cornice Pote Bracket, W. T. Robertshaw, 
Manchester. 

9929, Fastentinc for WaRpRoBEs, R. Schluckebier, 
Halifax. 

9930. Lirg-savinc AppaRATus for Trams, J. Carr, 

ull 





9931, INCUBATORS, F. Miall, Hampton Hill, Middlesex. 
9932. ComBineD Fo.pine Batu, C. W. Kreussler, 





on. 

9933. CoMBINATION LETTER Boxes, J. Koppenhagen, 
London. 

9934, Menu or Bri-of-rFarRE Hotprr, H. B. Marshall, 
London. 

9935, CinpER Sirter, E. A. Yates, London. 

9936. ManuracTuRE of Ketones, L. Wenghiffer, 
London. 

9937. GENERATING AppaRATus, K. Trobach and K,. 
Schultze, London. 

9938, Rovine Macuiygs, J. E. Schmidt, London. 

9939. AuToMATIC MacuInNgs, 8. Willington and M. C. 
Chandor, London. 

9940. CuurcH Box Bier, C. Copus, London. 

9941, ‘ Mottre” Carriers, F. J. Clarkson, London. 

9942. Score InpicaTors for Gams, W. R, Edwards, 
London. 

9943. VARIABLE SPEED MECHANISM, W. Elliott and 
Elliott and Garrood, Limited, London. 

9944. Too. Hoiper, F, C. Fairholme and W. A. Hart- 
ley, London. 

9945, SprinG TrrE for Cycies, L. Henss, London. 

9946. TELEPHONE CALL-LIsT, M. Michaelis, London. 

9947. ELecrric Low Water ALARM, C, A. Allison.—(4. 
Graham, United States.) 

9948, Pen Crips, H. M. Macnaughton-Jones, London, 

9949, TELEPHONIC INTERCOMMUNICATION, J. Young, 


London. 

9950. Sarety Hat Pin, E. West and G. Daulton, 
London. 

9951, Frre-proor Protection for Skyiicuts, J. Bland, 
London. 

9952. Vatvgs, E. Jowett and L. W. Robinson, London. 

9958. HypRoGEN Prroxipk, A. Boake, Roberts and Co., 
Limited, and R. Stewart, Stratford, Essex. 

9954. Securtrna Lapigs’ Hats to the Heap, C. T. 
Robinson, London, 





9955. Wasuinc Macuines, H. H. Lake.—( Adams 
Laundry Machinery Company, United States.) 

9956. TeLEPHONE Recetvers, H. H. Lake.—( Akouphone 
Manufacturing Company, United States ) 

9957. MepicamEnt for the Bopy, W. E. Robinson, 
London. 

9958 Rattway Sicnatiine, H. H. Lake.—(S. Dinardo 
Italy.) 

9059, Compinc Macuinery, A. G. Brookes.—(A. Buller- 
worth and A. MeRobert, India.) 

9660. Toot Hopgrs, C. F. Preston, London. 

9961. CLinomETER, R. Webb, London. 

9962. Feepinc Furnaces, F. Mayliinder, Mulheim an 
der Ruhr, Germany. 

9963. SMALL-ARMs, L. Hellfritsch, London. 

9964. ConpENsERS, The Albany Manufacturing Com- 
pany, Limited, and F. Lamplough, London. 

9965. MATERIAL-CONVEYING AppaRATUs, H. Marcus, 
London. 

9966, Cuimngy Cows and WeatHER-cocks, A. Ullrich, 
London. 

9967. HexicaL Sprinas, A. G. Bloxam.—(H. Ehrhardt, 
Gerneny.) 

9968, MANUFACTURING SULPHURISED INDOPHENOLS, O. 
Imray.—(The Society of Chemical Industry in Basle, 
Switzerland.) 

9060, MANUFACTURING SULPHURISED INDOPHENOLS, ©. 
lraray.—(The society of Chemical Iadustry in Baale, 
Switzerland.) 

#70, Wispinc Enaines, Siemens Bros. and Co., 
Limited.-(Sieinens and Halske Athkien-Geaellachast, 
Germany.) 

9971. Means for CarryINnG Rirvxs, G. 8. M. Elliott, 
London. 

9972. Sarety Bots of Pyeumatic Trrgs, E. E. Michelin, 
London. 

9973. Carn Couriers, 8. C. Mason, London. 

9974. ComBusTion of ORGANIC MATERIALS, E. Willshear, 
London. 

= MacuingE for Piayrnc Pianos, R. Fowler, 
Live: 4 

sa Sanp Biast ConTROLLING APPARATUS, J. Shaver, 
uivel L 

9977. PoLtepiteces for Dynamos, The British Thomson- 
Houston Company, Limited. —(A. Churchward, 
United States.) 

9978 Dynamo Pore Suors, The British Thomson- 
Houston Company, Liimited.(A. Churchward, 
United States. 

9979. POLISHING ARTICLES, W. Boggis and J. W. 
Hodgson, London. 

9980. Drepcer Disturser, 8. H. Hunter and J. E. 
Quicke, London. 

9981. PREVENTING Fo.ips, Xc., in Paper, H. Rick, 
London. 

9982. CURRENT-COLLECTING Device, E. Bede and A. A. 
Condamin, London. 

9983. JumpiInG SHeet for use at Fires, A. H. Williams, 
London. 

9984. Drivinc Cranks for Cycies, W. Hampson, 
London. 

9985. PREPARING OILS 
London. 

9986. Drip Preventer, H. W. Bunce and H.C. Heffer, 
Enfield. 

9987. INCANDESCENT Gas Burners, O. H. Erich, 
London. 

9988. Music Ho.tpers, W. H. Wheatley.—(M. Wald- 
teufel, France.) 

9989. AsH Esectors, L. Hochstein, London. 

9990. Continvovus Brewine Apparatus, G. Lefebvre, 
London. 

91. TuRBINEs, J. W. Graydon, London. 

9992, PREPARING PHOTOGRAPHIC Paper, Y. Schwartz, 
London. 

9993. New PuHotocrarpHic Emvutsion, Y. Schwartz, 
London. 

9994. SecurRING Skirts, &c., C. and A. Breeden, 
London. 

9995. Arr CoNDENSERS for Locomotives, F. Fouché, 
London. 
9996. WATER 
London. 


for Mepicinge, P. Lewy, 


DistILiinc Apparatus, F,. Fouché, 


lat May, 1902. 


9997. DetacHaBLe Hees for Boots, J. Miles, 
Leicester. 

9998. AppLyInc Power on VEHICLES, 8S. Crowder, 
London. 

9990. DISPLAYING ADVERTISEMENTS, H. M. Platt, Bir- 
mingham. 

10,000. ELecrricaL Resistances, A. H. Mayes, Hove, 
Sussex. 

10,001. Mgasurinc Power, A. Denny and J. A. 
Robertson, Glasgow. 

10,002. DoUBLE-DRIVING GEAR, The Wolsely Tool and 
Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

10,008. Stokinc APPLIANCE, J. Vicars, sen., T. Vicars, 
and J. Vicars, jun., Liverpool. 

10,004. ANTI-viBRATORS, W. H. and A. G. Jeffery, 
Bradford. 


10,005. TreaTING TEXTILE Fasrics, J. Chester, 


Bradford. 
10,006. Kitns for Burninc Bricks, G. L. Allen, 
Glasgow. 


10,007. Strap Bucks, T. G. Richmond, Glasgow. 

10,008. INTERCOMMUNICATION TELEPHONE, G. E. Beckett, 
Manchester. 

10,009. HAIR-BRUSHING W. Baines, 
Liverpool. 

10 010. ConTROLLING PRINTERS’ ROLLERS, C. Pollard, 


MACHINERY, 


Leeds. 

10,011. Brakes for LirHoGrRapHic Macurnes, C. Pollard, 
Leeds. 

10,012. CoLLapsIBLE Packinc Casgs, T. H. Whetton, 
Stoke-on-Trent. 

10,013. Ovens for Bakine, M. A. y Echeverria, Man- 
chester. 

10,014. Ourstpge Seats for Tramcars, J. Dalley, Man- 
chester. 

10,015. Stancuine Surrts, J. B. Russell and T. Wer- 
drop, Manchester. 

10,016. Lenses for PuHorocRapuic Porposes, H. L. 
Aldis, London. 

10,017. Fisnixe, G. D. Irvin, Glasgow. 

10,018. Mans for Szatinc Enve ores, E. J. Sim, 
Glasgow. 

10,019. Wrxpows, J. Maxwell, Glasgow. 

10,020. Latrick Gear Penstock, W. E. Farrar, Bir- 
mingham. 

10,021. ELecrric APPLIANCE, J. Shirton and H. Yeates, 
Worcester. 

10,022. Suutries, R. Slack, Manchester. 

10,023. SusPENDER for SeRvietTEs, T. Wilcox, Bir- 
mingham. 

10,024. Device for ScrEEns, H. J. Stead, London. 

10,025. Hats, W. Vero, London. 

10,026. Potisnine SHok for Irons, J. Mann, Merthyr 
Tydvil. 

10,027. SHELF Boxks, S. W. Bullas, Cradley Heath. 

10,028. Borer Fuss, T. Hewson, jun., London. 

10,029. Recertactes for Mustarp, S. H. Benson, 
London. 

10,030. Srockinas, J. Dawes, London. 

10,031. Riss and SrretcHers of Umpreias, H. P. 
Blake, London. 

10,032. Game of Cuance, J. H. Walmsley, Burnley. 

10,033. PorTABLE Exrvators, E. J. Goode and F. B. 
Wells, Londen. 

10,034. Furnaces for Propuction of Or. Gas, R. 
Honoré, London. 

10,035. MrTattic ALLoys, J. E. Green, A. Quick, and 
W. A. Thoms, London. 

10,036. Fastrentnas for Neckxuiets, W. A. Hildyard, 
London. 

10,037. Bev Lirrs for Hosprrat Usk, H. Lewis and 8. 
IL. Whitfield, Birmingham. 

10,038. Tox-cirps for CycLE PEDALS, A. Trueman, Bir- 


mingham. 

10,039. Rim Braxkess for Cycies, Reliable Spring Com- 
pany and A, Hassell, Birmingham. 

10,040. Matcn Houpgrs, G, M. de St. Léger, London, 





10,041. Brake Mecuanism, G. E. Bennett, Croydon. 

10,042. Srgam GeNneRaTORS, M. H. Scott, London. 

10,043. Lipigss Ketriz, G. L. Lavington and W. May, 
London. 

10,044. SEALING and Oreninc Enve.opgs, E. Wood, 
Burnley. 

Se Extractsof Susstances, L. E. Evans, 

aondon. 

10,046. Maxine Dyesturrs containing SuLpuur, Read, 
Holliday and Sons, Limited, J. Turner, H. Dean, and 
J. Turner, London. 

10,047. Boot Sore, C. H. Shaw and M. E. Yeatman, 
Bishop's Lydeard, Somerset. 

10,048. Loom MecuanisM, W. H. Baker and F. E. Kip, 
London. 

10,049. TeENTERING MACHINE ArparRatos, W. O. Harrap, 
London. 

10,050. Dror - counTiING LuBRricator, F. Massard, 
London. 

10,051. Lanp Reciamminc Docks, E. Chaquette, 
London. 

10,052. Game, J. H. Williams, London. 

10,053. Mzans for Suprortine Trousers, J. C, Heggart, 
London. 

10,054. Pxreumatic Lea Guarp, Hl. B. Jeffery, 
London. 

10,055. Apraratus for Use in Manuracture of Coat 
Gas, A. H. Godwin, F. A. Kicl, and J. Dougall, 
London. 

10,056, Srorrer for Ciosinc Borries, R. A. Silk, 
London. 

10,057. GRAIN - CLEANING Macuine, W. J. Booth, 
London. 

10,058. FIRE-LIGHTERS, W. C. Latham and H. P. Wright, 
London. 

10,059. CaLvinc Jacket for Cows, E. G. Woollerton, 
London. 

10,060. Buinp or Curtarn Fixtures, H. E. Keeler, 


mndon. 

10,061. Wrencues, C. F. E. Swinden.—(G. B. Jones 
United States.) 

nee. Cycus driven by Moror Powsr, J. J. Bourcart, 
sondon. 

10,063. Ourpoor Sgats, G., H. F., and A. A. Parrott, 
London. 

10,064. WAaTER-FEEDING Apparatus, G. M. Hilger, 
London. 

10,065. = Busnes, A. M. Clarke.—(M. Wagner, 
Germany. 

10,066. Joiners’ Bencn Vice Firtina, H. 8. Ilsley, 
London. 

10,067. Drivinc PuLteys or WHEELS, M. H. Spear, 
London. 

10,068. Bann Courtine, M. H. Spear and J. R. 8. Hayes, 
London. 

10,069. Drivinc Motor Veuicies, 8. A. Hunter, 
London. 

10,070. Stkam Borers and Furnaces, J. W. Henwood, 
London. 

10,071. Governinc Steam Turpings, A. C. E. Rateau, 
London. 

10,072. Disc for Po.tsninc Ptartes, P. Classen, 
London. 

10,073. Sprtroon, K. Pursche, London. 

10,074. Ptpz Joints, J. Tabrar, London. 

10,075. Pumps, W. Wagner, London. 

10,076. INTRODUCING AIR into BurLpinNas, T. G. Lyon, 
London. 

10,077. Pumps, J. D. McRae, London. 

10,078. ConpgnsErs, J. D. McRae, London. 

10,079. Lamps, H. Scorey, London. 

10,080. CLuTcH Gar, W. C. Lea, London. 

10,081. Apparatus for Moisteninc Arr, G. Richter, 
London. 

10,082. Propuction of Fites, C. M. Ramm and F. P. 
Eckhardt, London. 

10,083. Propuctne Evectric [yscLatine Boptgs, H. J. 
Haddan. —(The ‘‘ Pyrisolith” Isolating Material 
Manufacturing Company, Limited, Hungary.) 

10,084. Rartway Car Trucks, E. 8S. Woods, London. 

10,085. Musica Instruments, H. J. Haddan.—(¢. #. 
Barrett, United States.) 

10,086. Motors, L. Mégy, London. 

10,087. ManvuractvcrE of Grass, &ec., J. C. Duntze, 
London. 

10,088. ARTIFICIAL PAvEMENTs, W. P. Thompson.— 
(M. Richter, Germany.) 

10,089. Duvice for Reapinc Compassgs, De C. Beamish, 
Liverpool. 

10,090. Gas Meters, E. R. Ellsworth, Liverpool. 

10,091. MAKING ARTIFICIAL Stong, W. P. Thompson.— 
(P. Dziadek and Co., Austria.) 

10,092. Game, A. Pulman, London. 

10.093. BoTTLE-WaSHING Macuing, G. W. Johnson.— 
(S. S. Wenzell Machine Company, United States.) 

10,094. ManuractuRE of HyproxyLaming, G. W. 
Johnson.—{C. F. Boehringer and Sihne, Germany.) 

10,095. ManuracturE of Borries, F. H. Pierpont, 
London. 

10,09. UNSINKABLE Twin Boat, P. K. Datta, London. 
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10,097. Erecrric Marys, L. Barlow and J. Young, 
London. 

10,098. SwitcHEs for ELtectric Motors, T. E. Weaver, 
Birmingham. 

10,099. WHELs, P. R. J. Willis—(J. MacMarrion 
Thorne and D. J. Donoghue, United States.) 

10,100. BrapawLs, J. Taylor, Birmingham. 

10,101. Compact TICKET-HOLDER, A. A. Dixon, Birken- 
head. 


10,102. ELEcTRO-PLATING, F. T. Jackson, Coventry. 

10,103. Draco Raxgs, C. W. Jonesand F. A. Goldsmith, 
Rhuddlan, Flints. 

10,104. ComBINED FrED-waTER Heaters, G. Trolan, 
Glasgow. 

10,105. MECHANICAL Stokers, Meldrum Brothers, 
Limited, and F. Clayton, Liverpool. 

10,106. Rupper Tips for Pencits, J. A. G. Ross, 
Newcastle-on-Tyne. 

10,107. SMoKE-Box DooR for Locomotives, J. A. Herbert, 
Stockton-on-Tees. 

10,108. Brartine for BELLs, J.J W. Carr, Birmingham. 

10,109. PHoro. Frames, W. Deakin, Birmingham. 

10,110. Leap Pirgs, E. A. Claremont and J. Stratton, 
Manchester. 

10,111. Actp PHospuaTE, J. R. Hatmaker.—(J/. A. Just, 
United States.) 

10,112. BevERAGE TaBLETs, G. Bamberg, London. 

10,113. Macutne for InDIA-RUBBER Goobs, C. Manning, 
Manchester. 

10,114. ArR-TIGHT Cans, A. and L. Myers, Birming- 


ham. 

10,115. Lamps for Tras, J. R. Aldred and W. B. Bevan, 
Manchester. 

10,116. Rope Grips for Haviack, J. Aspinall, Man- 
chester. 

10,117. Spurs, N. Ross, Edinburgh. 

10,118. Pyweumatic Pacer Turner, 8. Stungo and I. 
Michaelson, Edinburgh. 

10,119. Ixxk Paps for Typewriters, J. P. Barrie, 
Glasgow. 

10,120. EqutpmEnt for Lanp Forcgs, E. H. Cooper and 
A. B. Perkins, Southsea. 

10,121. Laprgs’ CLorHine Supporter, B, Roberts, 
Dublin. 

10,122. Perrot Enornes, G. F. Lawrence and A. J. Field, 

ndon. 

10,123. Loom ARRANGEMENT, G, von Bennigsen-Foerder, 
Berlin. 

10,124. CIGARETTE Boxss, F. M. Booth, Liverpool. 

10,125. CLoak-room Tickets, A. T. Dartnall, Liver- 


001. 

10136. Corset Protectors, J. C. Greer and C. Wors- 
nop, Liverpool. ‘ 

10,127. Brackets for TABLE Tennis, T. Sanders, jun., 
H. and G. Sanders, Birmingham. 

10,128. Prne-Pona Batt Picksr-up, C. J. Gilsor, 
Ontario, Canada. 

10,129. Pump, G. Waller, London. 

10,130, Gun Apparatus, J. Connor, Manchester. 

10,131. Locks and Latcuss, W. R. Holbrook, 
London. 
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10,132. Ticker Hoxper, F. J. Peplow, London. 

10,133. Firg-LiGHTeRs, E. J. Cousens and P. Ashton, 
London. 

10,134. ConDENsERs for FLurps, 8S. Puplett, London. 

10,135. AppLiance for Hotpinc Hats, M. J. Mort, 


ndon. 
10,136. Ris for WHeets of Cyciges, W. Friedrich, 


ondon. 

10,137. SHape for Execrric Lieut, J. B. Goodwin, 
London. 

10,188. Garments, P. Roger, London. 

10,139, Starting Gas Motors, A. 
London. 

10,140. Cuarn Marrressss, H. Reinhold, London. 

10,141. ELECTRICALLY-OPERATED Switcd, F. Prochaska, 
London. 

10,142. ALLUVIAL GoLp Wasuine Crab LE, L. P. Bowler, 
London. 

10,143. Cooxgrs, J. Grouville and H. Arquembourg, 
London. 

10,144. Fusx Hoxiper, J. J. and W. R. Rawlings and 
Rawlings Bros , Limited, London. 


Vonderweidt, 


10,145. Vermixn Traps, W. and E. Johnstone, 
London. 
10,146. Casu Reatsters, F. W. Baynes and J. Mayes, 


mdon. 
10,147. Door Knoss, J. Pollock, London. 
10,148. Motor Cycie MecwanisM, E. Perks and F. 
Birch, London. 
10,149. DetacHaBLE SHampoo Tap, G. E. Kingston, 
London. 
10,150. Match Makina Macuines, F. Czerweny, 


mdon. 
10,151. Match Makina Macuinges, F. Czerweny, 
London. 
10,152. Fry1nec Pans, J. Roberts, London. 
10,153. Vessets for Moist Susstances, A. J. Housell, 
Birmingham. 
10,154. Axcuors, J. Fellows, Birmingham. 
10,155. Wire Drawryc Macuryss, E. 8. Bond, Birming- 


ham. 

10,156, Corn-FRRED Scpp.y, E. Howard, London. 

10,157. Cottars, H. H. Lake.—(W. Beattie and Son, 
United States.) 

10,158. Buttons, F. H., H. C., and H. M. Larter, 
London. 

10,159. Mick Traps, H. A. Alston, London. 

10,160. Bact Bearrnes, M. E. Clarke, London. 

10,161. MassaGe Apparatus, K. Weinert, London. 

—s, HorsE-DRAWN Fre_p Roiiers, E. Kitton, 

mdon. 

10,163. Monry Tits, M. G. Wood, London. 

10,164. Horsk Hogs, F. A. Miles, London. 

10,165. ComprEssinac Arr, J. H. and J. M. Holman, 

mdon. 

10,166. CoIN-FREED Apparatus, A. Richter, London. 

10,167. MgecHanicaL Musica INstRUMENTS, A. Richter, 
London. 

10,168. Resrrves for INDIGO-DyED Goops, F. Schaab, 
London. 

10,169, REGENERATOR for Lamps, A. G. Bloxam.—(La 
Société Anonyme dea Cristalleries du Val-Saint-Lambert, 
Bel giuin.) 

10,170. TrRaTING Fur., W. Holzer and W. F. L. Frith, 
London. 

10,171. Screw-cuttina Tooxs, O. T. Johansson and G. 
T. Jonsson, London. 

10,172. Motor Veuicies, W. Kennedy-Laurie Dickson, 
London. 

10,173. Burciar ALARMs, A, St. C. Gensler, London. 

10,174. Unpgrskrirts, E. Cooke, London. 

10,175. Smoke ConsumInNG Frryaces, J. B. Harris, 
London. 

10,176. ACETYLENE Gas GENERATORS, A. H. Cook, 


London. 

10,177. Car Covupiines, W. P. Thompson.—(M. S&. 
Evans, C. W. Layman, J. W. Weaver, A. Muller, and 
D. Arthaud, United States.) 

woe Trxs for ConDENSED MILK, R. H. Wilkinson, 
Liver, 

10,179. Dry Cieantne, L. E. Barbe, Liverpool. 

— ADVERTISEMENT TABLETS, J. Forder, 
uivel R 

10,181. Syntonic Space TrLecrapay, O. J. Lodge and 
A. Muirhead, London. 

10,182. RecorDING MEcHANIsM, R. C. 
Aronstein, Belgium.) 

10,183. Winpow Fastener, R. Page, London. 

10,184. Mgans for CLosinc STEAM CHAMBERS, P. Kirgcis, 
London. 

10,185. Removinc Moisture, i. Shone and E, Ault, 
London. 

10,186. Crackers, F. W. Caley and A. J. Caley and 
Son, Limited, London. 

10,187. Cotourrne Matrers, G. W. Johnson.—(Kalle 
and Co., Germany.) 

10,188. Inpico Dyetne, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 

10,189. ELectric INCANDESCENT Lamps, A. L. Lean, 
Leeds, 


Gardner.—(C. 
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10,190. MARBLE Game, J. Davies, Chester. 

10,191. MatTREess Mesu, C. Longfield and C. Parkes, 
Birmingham. 

10,192. Weper Bott, E. Parrington, Rochdale. 

10,198. OverHEAD Exxctric Traction Systems, H. 
Peace, Birmingham. 

10,194. Signa Gate, J. Hyslop, Ayr. 

10,195. Meta Batis, W. Swindell.—(A. Johnston, 
United States.) 

10,196. ManvracturE of BLack CoLouRING MaTTERs, 
I. Levinstein, C. Mensching, and Levinstein, 
Limited, Manchester. 

10,197. OPERATING CRANES on Suips, W. P. 
Sheffield. 

10,198, StiverR Guipe for GILL Boxes, D. H. Binns and 
A. R. Whitehead, Leeds. 

10,199. Packinc PHotoGrRaPHic Fitms, F. Mackenzie 
and G. Wishart, Glasgow. 

10,200. Box Butron, F. M. Ayre, Hessle, East York- 


Fox, 


shire. 

10,201. Frxine InFLators on Bicyc.ies, J. H. O'Brien, 
Glasgow. 

10,202, MANURE-DISTRIBUTING Ww. J. 
McBain, Glasgow. 

10,203, OpentnG and Ciostnc Doors, E. E. Montford, 
Norwich. 

10,204. ELecrropes, J. Hargreaves, J. W. Stubbs, and 
J. Kearsley, Farnworth within Widnes. 

10,205. SypHon Top CLEANING Macuineg, J. Mook, 
Birkenhead. 

“or ELECTRICAL FIRE-aALaRMs, E. G. Pulford, 
dive 

10,207. ATTACHMENT to Hat Guarps, T. Morton, Bir- 


APPARATUS, 


ming! " 

10,208. Stem for Topacco Piprs, T. and J. Webb, 
St. Helens. 

10,209. VENTILATORS, H. Waddington, Halifax. 

10,210. SMokKE BuRNER with Arr INLET, A. Berry, 


3, 

10,211. ATTacHING Buttons to CLorues, F. Parkinson, 

* Leicester. 

10,212. IonttTInc Gases, G. F. Lawrence and A. J. 
Field, London. 

10,218. Trap for OverFLow Pipe, W. A. McCormick, 
London. 

10,214, SappLz Tregs, R. Johnston, Glasgow. 

10,215. FricTION Brakgs, J. Pearson, Glasgow. 

10,216. FirELIcHTER, J. C. Goward, Oakham. 

7 APPLIANCES for PLAYING Gameg, W. A. Barclay, 


Ww. 
10,218. Pxopuctnac Pxiastic Compounps, A. Luft, 


gow. 
10,219. CoMMUNICATION on TRAINS to WARN GUARDS, 
W. Brierley, Manchester. 
10,220. Construction of TurnstiLes, W. T. Ellison 
and Co , Limited, and W. T. Ellison, Manchester. 
10,221. Srop Motion of Sprxnina Mugs, W. Royle, 
Manchester. 

10,222, Frsr—E WILLOwInG Macuines, C. Schofield, 
Manchester. 

10,228. Topacco Pipzs, G, H, Hallam, Burton-on- 
rent. 





10,224. Rorary Dye-press, R. C. and J. P. Seymour, 
Glasgow. 

10,225. Rotary Dyk-pREssks, J. P. Seymour, Glasgow. 

10,226, Langts, J. B. Wilson, Birmingham. 

10,227. Caitp’s Sarety Bepstgap, A. M. R. Hawkins, 
London. 

10,228. ManuractuRiInG Soor from Tar, G. Wegelin, 
Berlin. 

10,229. NUMBERING Macutings, J. Davenport, London. 

10,230. Jias for Minuina Curters, C. G. Garrard, 
London. 

10,231. ELecrricaL GENERATORS, 8S, Z. de Ferranti, 
London. 

10,232. CarTRipcr Carriers, W. Lindsey, London. 

10,233. Screws, A. de Fries, London. 

10,234. Crnnamic Acip, A. Nissel, London, 

10,235. MANUracTURE of SweErMEats, M. Streimer, 
London. 

10,236. Water Borrie for Heatina Bens, J. Hukin, 
Birmingham. 

10,237. Puase Inpicators, K. Edgcumbe, E. Everett, 
and F. Punga, London. 

10,238. Crust Supporter for Pres, &c., E. G. Dixon, 
London. 

10,239, Mera. Drums, G. F. Dewdney, London. 

10,240. Barus, E. W. Lancaster, London. 

10,241. TrEaTING Waste Yeast, J. Heron and R. Rapp, 
London. 

10,242. SECURING 
London. 

10,243. Azo Dygsturrs, O. Imray.—{Farbiwerke vormals 
Meister, Lucius, and Briining, Germany.) 

10,244. Motors and REvo.vine Brusugs, F. Satchwell, 
London. 

10,245, Receivers, G. Marconi and Marconi’s Wireless 
Telegraph Company, Limited, London. 

10,246. Receivers, G. Marconi and Marconi’s Wireless 
Telegraph Company, Limited, London. 

10,247. AMBULANCE Wacons, H. A, 
London. 

— SHow Casg, F. W. Hayden and H. D. Woolley, 


Raitway Doors, L. L. Grouse, 


Hamshaw, 


10,249. Stamprne ADHESIVE LaBELs, A. Grice, Liver- 
1 


pool. 

10,250. Pencit Case, R. A. Clark, Liverpool. 

10,251. Vans, C. Mackenzie, Liverpool. 

10,252. PREVENTING Drawers JamBina, H. Meyer, 
London. 

10,253. PicruRE Frames, A. Mayer and A. Pitschel, 


ndon. 
10,254. Sprep Gear for Motors, M. A. Eudelin, 


mdon. 

10,255. Tosacco Pipes, W. Field and A. 8S. Haile, 
London. 

10,256. VeELocipEpEs, C. Meyer, London. 

. Means for CLEANING Botties, G. H. Wallis, 





mdon. 

10,258. The Macic Furniture Reviver, H. E. Turner, 
Newport, Mon. 

10,259. SicNaLyinc Device, G. Pertot and D. C. di 
Antonio, London. 

10,260. PHotrocrapaic Pirates, A. F. Spooner.—(P. 
Duchenne, France.) 

10,261. Device for SecuRinG Laprgs’ Hats, B. Hanbury, 
London. 

10,262. E.ectric Switcurs, W. E. Evans.—( Allgemeine 
Elektricitiéta-Gesellschaft, Germany.) 

10,263. Casino for JEWELLERY, E. Keller, London. 

10,264. Jornts for CyLinpgrs, H. Southwick, L. 
Jenkins, and J. Southwick, Birmingham. 

10,265. INDICATING the DeLivery of Water, H. W. 
Ludlow, Birmingham. 

10,266. FIBRE-CLEANING 
London. 


Macutnes, W. Youlten, 
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10,267. Air Suips, J. Fraser, Slough. 

10,268. RecuLatinac Gas Licutrna Burners, F. G. 
Bartlett, Bristol. 

10,269. ELectric Lamps, Veritys, Limited, and W. R. 
Ridings, Birmingham. 

10,270. Rartway Rar Jornts, J. H. Cowell and J. and 
W. Cooper, Halifax. 

10,271. Suppryrnc Exvectric Power, H. Scott, Brad- 
ford. 

10,272. Apparatus for WrIGHING, J. W. Cartwright, 
Southport. 

10,273. APPLYING REcoIL Force to Rotary Motion, 
T. Taylor, Birmingham. 

10,274. PoTaTo-PLANTING MACHINES, W. Sutherland, 


erth. 
10,275. Feepinc Macuines, W. Beresford and J. H. 
Eccles, Liverpool. 
10,276. Sewinc Macuings, C. Hilliam, Bradford. 
10,277. Sprinntna Macurves, C. 8. McConnon, Liscard, 
Cheshire. 
10,278. CicaRETTE and Topacco Boxss, F. L. Spurin, 


Exeter. 
10,279. Power Putiey, T. A. Smith and P. Whitten, 


ndon. 

10,280. FetTLock KickING PREvENTER, A. R. Burley, 
Leicester. 

10,281. InTeRNAL ComBusTION Enctngs, T. J. Bowlker, 
Haileybury College, Hertfordshire. 

10,282. ApyusTABLE Rockers for Cuatrs, A. Jenkins, 
Swansea. 

10,283. Heatinc Iron and Sree, T. Sharp, Man- 
chester. 

10,284. Stop Motions of Looms, R. Hall and Sons, 
Limited.—(H. Hoellrich, Germany.) 

10,285. Lip for Fort Economiser, A. Whiteley, Wake- 


eld. 

10,286. PackInG FRrRaGILe ARTICLES, J. Robinson, 
Manchester. 

10,287. Tent Pea Extractor, H. G. Dunstan and R. 
L. Waters, Newport, Mon. 

10,288. Makina Tues, G. E. Hemingway and G. W. 
Green, Derby. 

19,289. Swines, 8. Naylor, Leeds. 

10,290. Jormn1ina the Enps of Bets, J. C, Hiifner, 
Birmingham. 

10,291. SLIDE-CHANGING MECHANISM, M. Berger, Jena, 
Germany. 

10,292. A VEHICLE, 
Gloucestershire. 
10,293. MetTHop of MAKING FirE-LIGHTERS, J. R. Darby, 

Dublin. 
10,224. Bopkins, C. E. Challis, London. 
10,295. MacuINE for TENonING Woop, G. R. 
Birmingham. 
10,296. AUTOMATIC WEIGHING Macuines, A. Smith, 
Londo. 
10,297. 


J. E. Stephens, Stonehouse, 


Sinith, 


m. 

Cieaners for Toracco Piprs, A. Dorst, 
mdon. 

10,298. Supports for Pictures E. Lycett, Birming- 
m. 

10,299. Mustin Rop Brackets, E. Lycett, Birming- 


am, 

10,300. Hoistinc Apparatos, B. D. Healey and J. L. 
Stevenson, London. 

10,301. FIRE-EXTINGUISHING SPRINKLERS, H. Stevens, 
London. : 

10,302. ELectric Circuit Apparatus, J. Landon, 
Watford. 

10,303. VARIABLE SprEeD Gears, A. V. Gifkins, 

mdon. 

10,304. Cuancinc Sautries in Looms, O. Lotzsch, 
Dresden. 

10,305. Apparatus for Dryinac Seeps, M. Lawes, 
London. 

10,306. RaiLway WHEEL-BEARING Surrace, B. C. W. 
Evans, London. 

10,307. Hoszk Supporter, M. B. Hammond, London. 

10,308. Corps for Winpow Buinps, F. R. Hodges, 
London. 

10,309. Printine and Meta Presssgs, F. C. F. Knaak, 
London. 

10,310. Tripops for SuRvEyors’ LEvELs, R. 8. Staple- 
ton, London. 

16,811. Removinc Foo from the Surracre of the 
Grovunp, J. Etherington, London. 

10,312. TOOL-SHARPENING APPLIANCE, H, Newlands, 
London, 





10,313, MANUFACTURE of THREAD, A, C, da 8, Telles, 
London. 

10,314. ManuracturE of Heaps for Looms, J. Gohy, 

mdon. 

10,315, MgratiurcicaL Furnaces, W. Wakely, 
London. 

10,316. DEvice for Suprortine Canpiks, 8, W. Flint, 

mdon. 

10,317. Guarpina Leaves of Books, L, van Hassel, 
London. 

10,318, Ro_i Recisrer, W. P. Gregory, London. 

10,319. Door Curckxs, V, Beauregard and C. 8. Gooding, 
London. 

10,320. Lupricatine Pumps, J. Sjéstrém, London, 

10,321, Mgans for Locatinc Packs on Maps, J. A. 
Coates.—(E. and H. 0. Coates, Uruguay.) 

10,322. CANDLE-MOULDING Macuing, ©, Housamann, 
London. 

10,323. APPARATUS for 
Mercier, London. 

10,324. HoLpers for Sacks, &c., R. A. Hammond, 


Bieacuinac Wueat, W. T. 


ondon. 

10,325, CARPENTERS Saws, R. W. Winder, jun., 
London. 

10,326, MACHINES for PropucinG Fasrics, C. Gebithr, 
London, 

10,327. MACHINE for PaRFoRATING Music Sueets, M. 
Cl-rk, London. 

10,328. A StkaM Frre-BLower, H, Thornhill, London. 

10,329. SkconpaRy Batrerigs, E. Lespagnol, London. 

10,330. Sarety Device, A, T. Dawson and L, Silverman, 
London. 

10,331, Lamp Cuimyeys, F. A. Lambert, London, 

10,352. Prowectites, Sir W. G. Armstrong, Whitworth, 
and Company, Limited, and A. G. Hadcock, 
London. 

10,333. Cuimney Pors, J. Palliser, London. 

10,334. Lamp Burner Ratstna Device, T. B. Abbott, 
London, 

10,335, Dynamo ELecrric Macuinery, A. H, Midgley, 
London. 

10,336, Menu Frame, H. F. Keen, London, 

10,337. PREVENTING INJURY to VessELs, A. de Iturria- 
gagoitia, London. 

10,338. PREVENTING INJURY to VessELs, A. de Iturria- 
gagoitia, London. 

10,339. Revo.vine Cuarn Grates, H. W. Miller andC, 
M. Bennett, London. 

10,340. Wire or Sprina Martrresses, J. M. Miiller, 
Liverpool. 

10,341. CicaRETTE Hotper, J. Richmond, Liverpool. 

10,342. ARMATURE Winp1nas, T. J. Murphy, London. 

10,343. Lawn Mowgrs, G. C. Marks.—(E. H. Clisfton 
and F, H. Souder, United States.) 

10,344. Motor Roap Venicies, A. W. Brightmore, 


London. 

10 345, Setr-cockinc Gun MercuanismM, E. Roth, 
London. 

10,346, Pianos, A. J. Boult.—(Shkonnard Manufacturing 
and Trading Corporation, United States.) ; 

10,347. Jorntne Lack, O. von Streit, London. 

10,348. DisInFecTING Procgss, E. Fournier, London. 

10,349. Twin Battoon, A. J. Boult.—(La Société 
Anonyme pour le Commerce et U Industrie du Caoutchove, 
Beloum ) 

10,350. WasHIna Barry, R. Hirt and L. Marxsohn, 
London. 

10,351. Recovery of SuLPHUR Compounps from GasEs, 
A. Carey, O. Heslop, and the United AlkaliCompany, 
Limited, London. 


10,352. ANNULAR Pump Vatves, W. Garvens, 
London. 
10,353. METALLURGICAL Furnaces, J. A. Hunter, 
London. 


10,354. Paper SEALING MECHANISM, E. C. Si:npson, 
London. 

10,355. Leurs for ANNEALING PLATE Giass, W. de P. 

Keyes, London. 

10,356. MANUFACTURE of Plate Grass, W. de P. Keyes, 
London. 2 

10,357. ELEcTRIc 
London. 

10,358, INCANDESCENT Gas Burner, J. Thomas and A, 
E. Podmore, London. 

10,329. Mouse Traps, E. W. Shepherd, London. 





Tisper Box, M. S. Lombardo, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 





686,737. Packinc ror CoLp-vapouR MACHINES, F. 
Josse, Wilmersdorf, Germany.—Filed November 30th, 
1900. 

Claim.—In a machine of the character described, the 
combination of a packing surrounding a movable part 
and means for introducing into said packing the same 
fluid as that from which the vapours in the machine 


[686,737] 
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are produced, but at a lower pressure and temperature 

than the working vapours in the machine, whereby 

the parts are cooled and lubricated, and a chemically- 
indifferent fluid can be employed to absorb the 
escaping vapours. 

686,839. Process or Makinc GRANULATED Cast 
inoy, C.C. G. R. Bachmann, Leipsic, Germany.— 
Filed July 8th, 1901. 

Claim.—The herein-described process of making 
granulated cast iron consisting in running the molten 


(686839) 





iron into water and then separating the metallic 

particles by centrifugal action, substantially as 

described. 

686,958. Stay ror Fire-noxes 1n Locomorive, 
MarRiIng, on Orner Borers, F. W. Stroudiley, 
Didsbury, near Manchester, England, — Filed 
May 16th, 1901. 
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Clain.—An improved flexible stay bolt for steam 
boilers, consisting of a bolt having an enlarged head, 





ps 


an externally-threaded socket enveloping 
- —— connecting the socket and the Read teed, 
p et ag turning independently, substantially ay 


687,070. VaLve Gearine, A. H. Schinidt, Hamby, 
Pacers June 14th, 1901. "h 
Naim, ne ~=cumbination with the 
chamber and plunger, the suction and forcing pai y 
said chamber, gravity valves controlling said ports y 
crank shaft connected with the plunger and excentri : 
on said shaft ; of a tension device on either side of 
each of and arranged to act directly on said valves Be 
means controlled by the excentrics on the crank shaf 
to cause one or the other of said tension devices toa " 
upon its valve to seat or unscat the same accordin - 
the plunger makes its suction or forcing stroke, pees hag 
purposes set forth. (2) The combination with the pum 
chamber and plunger, the suction and forcing porte 





of said chamber, gravity valves controlling said ports, 
a crank shaft connected with the plunger and 
excentrics on said shaft; of valve rods on which the 
valves are loosely mounted, said rods connected with 
the excentrics and having an abutment on either side 
of their respective valves and springs loosely mounted 
on either side of the valves between them and the 
abutments on their respective rods, said abutments so 
arranged that the one on one side of a valve will, 
during the stroke of the rod, move out of contact with 
the spring on that side, while the abutment on the 
opposite side of the valve will, on the reverse stroke 
of the rod, move its spring out of contact with the 
valve, substantially as and for the purpose set forth, 
687,209. Mirre-cuTtine Macuine, P. Drinkaus, Dew 
troit, Mich,—Filed January 25th, 1901. 

Claim.—In a a. the combination of 
a base having a hollow shank or su “sg hinged thereto 
at one side, a work-supporting table provided with a 
stub shaft on its under side free to turn in said sup. 
port, lugs formed on the upper end of said support, 


(687,209] 





and a stop-pin carried by the work table to limit 
the horizontal movement of the same, of a saw 
guide having horizontal bearings in the supporting 
table at right-angles to the saw-guide whereby it may 
be swung away from said table, said saw guide being 
constructed to receive a saw and permit it to recipro- 
cate therein. 

687,324. Guy-sicHTINc Apparatus, E. W. Llowd, 
Newcastle-upon-Tyne, England,—Filed April Sh, 
1901. 

Claim.—(1) The combination of a target, means for 
moving the same, a marker, means for connecting the 
marker to the gun, and an electro-magnet operating 
the marker. (2) The combination of a target, ineans 
for moving the target in a horizontal direction, means 
for moving the target in a vertical direction, a marker, 
means for connecting the marker to the gun, and an 
electro-magnet operating the marker. (3) The com- 
bination of a frame, a bar free to slide vertically in 
the frame, an endless chain fixed to the bar, a chain 
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wheel operating the chain, a target free to slide along 
the bar, a spring tending to draw the target in pa 
direction along the bar, a cord fixed to the target, anc 
by which it can be drawn in the other direction, & 
marker, means for operating the marker, and means 
for connecting the marker to the gun. (4) The com- 
bination of a frame, a bar free to slide vertically in 
the frame, an endless chain fixed to the bar, a chain 
wheel operating the chain, a target free to slide wens 
the bar, a second bar free to slide vertically in the 
frame, a slide free to move row 4 the second bi 
means for connecting the slide to the gun, @ cee * 
carried by the slide, and an electro-magnet carried by 
the slide and operating the marker. 
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STRUCTURAL COSTS. 
By A MANUFACTURER 
No. I. 


One of the most important factors in structural design 
__that of the ultimate finished cost of the structure, be it 
bridges, roof, warehouse, or “skyscraper” —unfortunately 
seems to be but imperfectly understood in the majority 
of cases by those who, having been entrusted with the 
conception of such work, should have made themselves 
expert therein. It is a lamentable fact that a good 75 
per cent. at a rough estimate, of the work of this 
country is designed by men for the most part thoroughly 
versed in the theory of loadings and stresses, yet whose 
ignorance of the practical work of the shops is such as to 
Jead them often to put on paper schemes that are quite 
impracticable sometimes even in their generalities, but 
more frequently in their details. It is often found, when 
drawings come into the possession of the maker, and he 
is expected to grind out the work as easily and quickly as 
a miller grinds corn, that the details shown in the draw- 
ings require considerable modification before they can be 
considered workable. Some engineers seem tacitly to 
admit this, and their inability to cope with the little 
things of a structure, since they carefully abstain from 
giving any clue as to how they expect or want these to 
be carried out; or coolly put a note on the drawings to 
the etiect that “ the manufacturer must submit details of 
connections for their approval.” Perhapsthis may, after 
all, be preferable to putting down boldly lines, circles, and 
figures which have no real significance, since their 
position and reading may undergo much alteration before 
the work can be put into hand. However that may be, 
the fact remains that few, if any, of the drawings received 
at the works can be sent into the shops before modifica- 
tions are introduced. 

A just appreciation of the costs of different classes of 
work is also quite as rare—perhaps to an even greater 
extent—as that of practicability of design. Indeed, the 
two—practicability and costs—go so much hand in hand 
that where the one is lacking the other is very seldom 
found. So few of our leading men, and still fewer of that 
large body the consulting engineers of the day, have had 
any experience of actual shop life, that a very large 
majority are apt to ignore the fact that after they have 
finished their drawings a small part of the work still 
remains to be done. It has, unfortunately for this 
country, so long been the custom to look to the office 
man for guidance and direction in all things engineering 
that the works man has suffered a total eclipse, and few 
people remember—unless he strikes, and thereby causes 
them more than ordinary inconvenience—that he even 
exists at all. I say unfortunately, because, whilst not 
wishing to minimise in any way the important work 
carried out by the designer, itis impossible for one at all 
acquainted with his subject not to regret that the sup- 
pression of the works as an evident factor in engineering 
has resulted in much pedantry, obtuseness, and often 
wilful ignorance, which, by their combined effects, 
have managed to keep us very much at a standstill, and 
have tended to rob us of that foremost position in the 
world’s markets which was formerly our chief pride as a 
nation. The scholar notoriously loses grip on matters 
not immediately under his own ken, and by reason of his 
unremitting studies and researches in his own particular 
direction, comes to ignore things not directly connected 
therewith. It has been so to a very great extent with 
our profession. Arbitrary standards—no doubt arrived at 


. by laborious and deep processes of reasoning—have been | 
set up, and have, by frequent repetition, become fetishes | 


to the profession, inasmuch that they are slavishly fol- 
lowed without question; and main principles, such as 
should guide thoughtful men in their actions, have had 
to take a relatively subordinate place. 

The results of this are now becoming apparent. Per- 
haps nowhere in the world are there to be found so many 
“experiments in engineering as in Great Britain, or so 
much -“ originality.” Where shall we find two bridges 
even of the same span, or where of the same exact 
rendering of type ? Would not our engineers scorn to 
put up any work just in the same way as one of their 
brethren had treated it? If not possessed of enough 
mnagination to differ broadly in treatment, they must take 
the greatest care that in some way their work differs, 
or they will at once suffer the imputation of being 
copyists. This practice has long been held to ensure 
“progress.” Only by the constant trying of new ideas, 
and constant striving after fresh notions, shall we 
advance in engineering science and knowledge, is the 
lesson frequently taught. Imitation has been deprecated, 
and a perpetual endeavour to be original has been 
assiduously fostered, with the result that one seeks in 
vain in English practice for any settled elements and 
really guiding principles of design. The tendency has 
been, unfortunately, not to discover new principles, and 
so to further science and our position in the world, but 


to put on record an irritating and constantly increasing | 


jumble of attempts at originality. We may with just 
pride point to our greater engineering feats as indicative 
of real progress—for there is much difference between 
Stephenson’s tubular work and the Forth Bridge 
principle, for example—but special circumstances here 
demanded special treatment, and genius was requisite 
to solve the difficulties faced; but let it be remem- 
bered that only exceptional men could deal with 
these particular cases, and that it is not to abnormal 
requirements like these we wish our remarks to be 
applied, but to the ordinary requirements of a com- 
mercial country in the prosecution of its commercial 
designs. This is where, in my opinion, the real mis- 
take has been made. The factor of “commercialism ” 
has been almost entirely lost sight of. To how many 
engineers does the idea occur that the structures they 
design have to earn dividends? This is where the real 
responsibility of the designer comes in. It is compara- 
tively easy to put up astructure that shall be stable, and 


an ornament and a credit to its designer ; but to put up 
that structure so that it shall be stable, and also be made 
at the lowest possible cost, according to our present 
knowledge of science, is quite a different matter. This, 
then, is where the engineer designer and the engineer 
maker part ways. It is only just beginning to be realised, 
and unfortunately not through the efforts of our country- 
men either, that a steel structure can usually be put up 
at a less cost than one of other materials. The maker 
has long had to contemplate work which he could do very 
much under the cost of the methods used, passing away 
from him into other hands, because the responsible 
advisers for such work had not an intimate knowledge of 
what could be done with the steelmakers’ materials, and 
possibly they did not care to acquire that knowledge. 
Steel is not poetic, but neither is commerce. That much 
may be done towards harmonising structural efforts is 
willingly conceded, but the great point to be remembered, 
and that is so often lost sight of, is that, when 
commercial cousiderations dictate the advisability of the 
erection of any structure, commercial considerations 
should also rigidly guard the design to be adopted, and 
that not one penny more than is absolutely necessary to 
ensure just those conditions which commerce desired, 
and to which the idea owes its inception, should be spent 
upon it. Let us understand ourselves here, however. A 
very broad line is to be placed between that class of work 
entirely utilitarian in its nature, and that which for 
various reasons it is deemed should be ornamental also, 
either in great or smal] degree. Oftentimes it is a valid 
commercial plea that a structure should strive after effect 
in its design; but much more often is it that, like the 
steam travelling crane, its main and only purpose is that 
of furthering trade and helping along industry. For one 
structure which the engineer is called upon to design 
which his principals desire should be in “architectural 
keeping ’—to use an expressive phrase—he has to 
design six for which this quality is neither desired nor 
sought. 

The secret of large production has been proved to be the 
making of similar articles. Duplication, or rather multi- 
plication, of exactly the same thing only will succeed in 
turning out the modern article at modern rates and 
modern prices. It is so with the little things of com- 
merce—with knives, scissors, razors, piece and cotton 
goods, &ec., and the same rule holds equally good with the 
larger and more cumbersome products of industry as 
turned out by the structural trade. Girder work, to be 
made cheaply and to be made quickly, must be made in 
quantities and like quantities. Every little variation from 
what has been adopted as a standard inevitably results 
in a corresponding augmentation of time and price. The 
truth of this has been left to others than ourselves to 
demonstrate. It is to be feared that had the world left 
it to us to discover, much beneficent work now serving 
mankind would still be for the future to bring forth. We 
have lagged behind in the race, and lagged wilfully, and it 
is the plain truth that we may yet have to suffer and to 
pay dearly for our remissness. 

The manufacturer has never been able, owing to the 
way in which the engineering business of this country is 
conducted, to have any voice in the matter, and he has 
been bound to produce only that article demanded by 
his arbitrary employer. Far different has been the case 
in America. There the public has gone straight to him, 
stated its wants, and asked for them to be met. A healthy 
competition amongst makers, not only as to price, but as 
to quality, quantity, and design, has resulted in an extra- 
ordinary output at prices hitherto unapproached. The 
instincts of trade have had full play, and whilst its 
results may not be artistic—who expects trade to be 
artistic ?—the outcome has been prosperity for a nation 
such as has never been seen before. 

Practically speaking, this prosperity has been gained 
by a general trend of all competitors to the most suitable 
article at the cheapest price. “Freaks” have been 
sternly suppressed, and no alteration in standards 
allowed, unless for duly proved weighty reasons. The 
engineering spirit has allied itself to the commercial 
spirit, and both have striven for that success which we 
know, to our cost, they have ¢ ained—and merited. 

What, then, is costly work, and how are we practically 
to judge as to how far we saculd go in our expenditure 
on any work entrusted to us for design? The broad 
answer to this is, “ Go just as far and no further than is 
absolutely required to meet the commercial conditions of 
the desired structure, 7.c., those conditions calling the 
structure into being.” This will apply to purely com- 
mercial erections of any character—or, shortly, as pre- 
viously designated, utilitarian structures. Anything beyond 
this must be left entirely to individual preferences, and 
the instructions as to costs given by principals. In any 
case, and for the successful design and treatment of any 
work, a thorough knowledge of how that work is to be 
carried out is of primary importance. Shop life and 
work must be recognised as playing the greatest part in 


| the game, and no scheme, however true in theory, can 


be deemed satisfactory which does not meet in every 
particular the claims of the shop or girder yard. For this 
reason it would, it is claimed, be preferable for conditions 
to obtain here as they do elsewhere—for the manufac- 
turer to be responsible for the design of structures. His 
men are trained to shop ways and his engineers know 
precisely how so to regulate matters as to involve the 
least expense in making. Such a system would soon 
evolve standardised plans and drawings. Templates 
would be worth keeping, steel would be worth stocking, 
special machines would be worth buying, and special 
contrivances for the elimination of much laborious work 
would be worth scheming, resulting in much cheaper 
| work, a high degree of finish, and a rapidity of output 
| such as is now the boast of our competitors alone. 

| But, situated as the trade now is, these ideals would 
| be difficult of accomplishment. For the public to come 
| straight to the maker would be such a radical step for 
our nature that its consummation is very unlikely except 
as a work of time. Under the circumstances, then, the 








only alternative is that our consulting engineers should 
trouble to make themselves thoroughly conversant with 
work of this nature, and take the maker more into their 
confidence, deferring to him on all points of practice, 
whilst reserving to themselves main lines of theory, &c. 
It may be objected that such a course would tend to 
place the consultant in the power of the maker. Why 
should this be worse than putting the purchaser in the 
power of the maker? We know how the latter has 
answered, and how well the purchaser has been treated. 
Is there any ground for supposing the consultant would 
come off worse than the purchaser? It is most unrea- 
sonable to argue, as is frequently done, that no latitude 
should be allowed the manufacturer. One scamped job 
would ruin any firm; besides which, I believe the firms 
of this country to be above such practices—their good 
name would be too dear to them. At the present time 
inspectors are often deceived—no one knows that better 
than the writer—but never, to his knowledge, has an 
inspector been deceived where the consequences might 
be serious. Venal offences only are ever attempted, and 
these only because the maker knows that they are wrong 
only according to the standard of pedantry now existing. 
Wholly erroneous notions are iargely held by the powers 
that be, and these are often avoided; bui beyond that, 
nothing serious is ever even contemplated. Under the 
suggested new conditions, when consultant and maker 
understood each other, there would be no necessity for 
these little by-plays—each would work together for 
the common object in view, each having an equal 
responsibility. 
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zeceuil de Problémes d’Electricité. Par A. Ravpbot. 

Bruxelles: A. Manceaux. Libraire Editeur. 1901. 
Tue author states in a short preface that he has not 
ventured to propose for solution a series of yet unsolved 
problems, but has modestly restricted himself to the 
publication of problems which present themselves most 
frequently for solution in the study and application of 
electrical science. Classification in chapters he deems 
impossible, as the majority of problems refer to several 
parts of the theory at the same time; he has, however, 
tried to arrange for a rational sequence. His object is 
to facilitate the study of this important branch of science 
for the student and young engineer. At the first casual 
glance through the volume it is clear that the studen 
or young engineer is tacitly assumed by our Belgian 
author to possess considerably more than a superficial 
knowledge of pure mathematics, and the reader will, 
after perusal of the first few pages, find himself sur- 
rounded by as many signs of the calculus as should 
satisfy the most exacting. 

We have been forcibly reminded of some of those dis- 
cussions at the meetings of scientific societies which 
gradually drift into the hands of a small number of per- 
sons, one of whom rises from his seat, and, after a few 
disparaging remarks about the paper under discussion, 
suggests that he could put his meaning much more 
clearly if allowed the use of the chalk and blackboard 
and thereupon proceeds to cover the board with the 
greatest possible number of hieroglyphics, and finally re- 
tires to his seat in a state of self-complacency bordering 
on ecstacy. The ardour of some other member has mean- 
while been roused, and he in turn rubs out all the signs 
previously written and substitutes a new series, which are 
in turn deleted by a third. Meanwhile the audience feels 
the soporific effect of this chalk discharge, and at the 
hour of dispersal melts sadly away, realising its want of 
knowledge and wondering what all the talk was about. 
We can readily imagine the enthusiastic student fresh 
from the class-room feeling that a book of the kind before 
us offers a series of cerebral exercises well suited to his 
position, and, after carefully reading the solutions, 
supposing himself competent to undertake almost 
anything. His chagrin at finding the small use of 
such knowledge in a workshop or in actual practice 
we can readily imagine. We quote at random some of 
the problems :—“ To calculate the electromotive force of 
a Bunsen battery.” “To calculate the loss by Foucault 
currents in a thin layer in the core of an electro-magnet, 
through which periodic currents are passed, the layer 
being / units long, e units thick, and A units wide.” “To 
discover the mean intensity of the magnetic field inside 
a bobbin whose external radius is very large compared 
to that of its average radius. The bobbin consists of 
nm coils and a current 7 flows in them.” The work is not 
a text-book, but merely a collection of problems with 
solutions, and should afford sufficient mental exercise for 
quite a number of students. After the study they 
should, like Hudibras, be able to “Tell the time by 
algebra, and get the size of pots of ale by trigono- 
metry.’ 


Poudres et Explosifs. Dictionaire des Matiéres Explosives. 
Par le Dr. J. Danten. Prefacede M. BerrHetor. Ch. 
Dunod editeur. 1902. 

We do not know of any book on this subject in the 
English language of anything like the magnitude of this 
work. In Dr. Daniel’s work many of the more common 
explosives are not only described in detail, but the various 
processes of their manufacture are given with consider- 
able fulness, even the raw materials used in the explosives 
industry find a place in it. 

The articles are arranged alphabetically and are neces- 
sarily of various lengths. The first explosive mentioned 
is A,—paraffin powders—used in the French marine, and 
the last entry is Zschokke, the name of the inventor of a 
fuse. 

As far as we have been able to test it, Dr. Daniel’s work 
has proved itself very free from errors, considering the 
enormous mass of information that it has been necessary 
to collect and arrange. We would point out, however, that 
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in the article on the determination of nitrogen, page 35, 
sixth line from the bottom, the direction to place the tube 
b horizontal before beginning to shake the nitrometer, 
would certainly lead to disaster; no doubt it is intended 
to place horizontal the tube @ and raise slightly the tube 
6. Under the heading Hope—we suppose Col. W. Hope, 
V.C.—no mention has been made of his perchlorate 
powders, veloxite, kc. There are also a few minor errors 
in the spelling of names, andsoon. Turning now to some of 
the longer articles, that on the “ Determination of Nitro- 
gen,” taken largely from Sanford’s “ Nitro Explosives,” 
is very complete, and contains much useful information. 
M. Chenel’s modification of the Kjildahl method for use 
with nitro explosives, especially nitro-cellulose and nitro- 
naphthalenes is given, also the now well-known Schultze- 
Tieman process. The article on Cordite contains an 
interesting account of the process of manufacture as 
carried out at the New Explosives Company’s works at 
Stowmarket. Some very useful information is given 
under the heading of “ Destruction of Explosives.” The 
ten pages devoted to detonators are full of information. 
Dr. Daniel quotes Mr. Guttmann as his authority for the 
statement that Mr. E. A. Brown—E. O. Brown—first 
used fulminate of mercury in detonators; various mixtures 
of fulminate with chlorate of potash and other substances 
= Aone and the author gives the composition of many 
of them. 


We agree with Dr. Daniel that the terminology of tne 
gelatine explosives is not sufficiently precise; but this 
applies more to the terms used on the Continent than 
in England. Here, practically only three terms are 
used to designate the gelatine explosives, viz., blasting 
gelatine, containing about 93 per cent. of nitro-glycerine 
and nothing else but nitro-cotton; gelatine dynamite, 
containing about 71 per cent. nitro-glycerine, together 
with about 6 per cent. nitro-cotton; and gelignite, with 
60 to 62 per cent. of nitro-glycerine. Both gelignite and 
gelatine dynamite also contain wood pulp and nitrate of 
potassium. On the Continent, however, there are explo- 
sives of this class all called gelatine explosives, and of 
very various composition, such as dynamite-gélatine, 
nitro-gélatine, dynamite-gomme, and, in America, forcite. 
The table on page 328 contains a list of all the gelatine 
explosives in common use. The following pages are 
occupied with the manufacture of the gelatines. The 
importance of using dry materials in their manufacture 
is pointed out, alsc the necessity of using only a good 
quality of soluble nitro-cellulose. The analysis given on 
page 331 is of exceptionally good quality. The dangers 
from ignition of the dust formed during the drying of 
collodion cotton are mentioned; but an interesting paper 
by Mr. Guttmann—Journal Soc. Chem. Ind., March 31st, 
1892—on this subject has apparently been overlooked by 
Dr. Daniel. We think this article might have contained 
more information upon the manufacture of the better 
known gelatines. In the description of the analysis of 
the gelatines, it is recommended to extract the nitro- 
glycerine by ether in the Soxhlet apparatus. We have 
always found this method very tedious, and less accurate 
than the shorter method of at once dissolving out the 
nitro-glycerine and nitro-cellulose by the aid of a mixture 
of ether-alcohol. Ether alone is unable to break up the gela- 
tine, and even after some time the nitro-glycerine is only 
extracted from the surface of the sample. The nitro-cellu- 
lose can afterwards be precipitated from the ether-alcohol 
solution by chloroform. The article on glycerine is good ; 
the various methods of examination are given, and also 
some account of the work of Hehnur, Richardson, and 
Taffé on the determination of glycerine. Under the 
name of Liebert the author mentions the use of 
iso-amyl-nitrate in dynamite in order to lower the 
freezing point. Lyddite is mentioned as one of the 
disappointments of the South African war. The com- 
position of Melinite is stated to be nothing but 
fused picric acid. Melinite was used for blasting 
ice in the Seine in 1891, and for this purpose was 
found to give better results than dynamite, as it does not 
become useless through freezing. The late Dr. Nansen 
proposed to add creosote, or other phenol, or benzol 
derivatives, to gelatines and dynamite, in order to lower 
their freezing point. The Nitro-starch article isa réswmé 
of Dr. Miilhausen’s work upon this subject. Ten pages 
are given to the nitrates of potash, soda, and barium; we 
miss any reference to tonite under barium nitrate. Under 
nitric acid, the plant invented by Mr. Guttmann, that of 
the late Mr. Prentice is mentioned, but not described in 
any detail. Five pages are devoted to nitro-benzol, a 
substance that seems likely to be less used in the future, 
on account of its injurious action on the workpeople 
employed in its manufacture. Quite lately the Cotton 
Powder Company, of Faversham, has substituted tri- 
nitro-toluene in all the explosives that formerly contained 
this substance, and the French authorities recently 
refused a licence to manufacture an explosive containing 
10 per cent. of di-nitro-benzol. Some twenty-seven pages 
are given to the consideration of nitro-cellulose ; the pro- 
perties, manufacture of gun-cotton, &c., as carried out at 
Stowmarket and Waltham Abbey are described; and collo- 
dion-cotton, or dinitro cellulose also receive treatment. Dr. 
Daniel mentions a fact of some interest. Ina letter recently 
received from Dr. Dupré it is pointed out that a nitro- 
cellulose completely soluble in ether-alcohol and con- 
taining 13°20 per cent. of nitrogen had come under his 
notice. As the highest percentage of nitrogen ever obtained 
from gun-cotton is 13-80 per cent.,it appears to be possible 
to obtain a nitro-cellulose with the highest obtainable 
nitrogen, which is at the same time soluble in ether. 
alcohol, and probably also in nitro-glycerine. 

The chapter on nitro glycerine is one of the longest in the 
book, and consists of thirty-one pages—the history, proper- 
ties, and manufacture are all dealt with. Although nitro- 
glycerine was discovered by Sobroro in 1846, its use as an 
industrial explosive is due to the late Alfred Nobel, who, by 
his invention of dynamite, and subsequently of the gelatine 
dynamites, brought nitro-glycerine into general use as a 
mining explosive. He was also the pioneer in the use of 


this substance for the manufacture of the smokeless 





powders. Nitro-glycerine is formed by acting on 
glycerine with a mixture of strong nitric and sulphuric 
acids, whereby tri-nitro-glycerol or nitro-glycerine is 
formed; the sulphuric acid takes no part in the reaction, 
but its presence is necessary in order to take up the water 
formed in the reaction. The strength and purity of the 
acids used is a matter of the very greatest importance. 
This point is, we think, not sufficiently insisted upon in 
Dr. Daniel’s account of the nitration of glycerine. 
Further particulars are, however, given under the heading 
of nitric acid. The information given under the title 
nitrification is, however, concise, and gives a very good 
general idea of this process. The process of separation 
—that is, separating the nitro-glycerine from the excess 
of acids, generally called the “ waste acids "—is given in 
some detail. It would have been better, however, if a 
cut had been given of the plant used. The remarks upon 
the white flocculent matter that is sometimes formed 
on the surface of the separated nitro-glycerine are quite 
correct, but this phenomenon is nearly always due to the 
use of impure glycerine. Filtration will, however, in 
some cases remove it, but it is always difficult to free 
the nitro-glycerine from these substances. We should, 
however, always try this before drawing the charge. 
The washing process consists in removing the last 
traces of the acids from the nitro-glycerine. The water 
used must not be below 15 deg. Cent. or above 30 deg. 
Cent., and the water used for the second washing should 
contain a little carbonate of soda, in order to be sure of 
complete neutralisation, and a final washing should be 
carried out with water only. The separation of the 
nitro-glycerine from the wash waters is easy, as the 
density of nitro-glycerine, viz., 1:6, is much higher than 
water. The nitro-glycerine is next filtered through 
flannel, and finally left for some time in a state of repose 
in conical reservoirs,in order that the last traces of water 
may rise to the surface and be removed. The subsequent 
treatment of the waste acids and of the washing waters 
is described, and the various processes that have been 
proposed are detailed, such as the Guttmann-Rohrmann 
plant and the method of Prentice. The remainder of the 
chapter is chiefly devoted to the properties of nitro- 
glycerine. An interesting fact is mentioned here. Dr. 
Daniel has recently received a letter from the manager of 
the Nobel dynamite factory at Turin, in which he states 
that a sample of nitro-glycerine, 20 grammes in weight, 
made by Sobrero in 1847, is still in good condition, and 
shows no sign of decomposition. Picric acid and picrates 
are the subject of a fairly long chapter, as is that on smoke- 
less powders, but these last are in every case described 
separately under their trade designations. There is also 
an article on safety explosives. In bringing this review 
to an end we can only say that we feel sure that this 
book will be of service to the manufacturers of explosives 
in this country, and we agree with the concluding 
sentence of M. Bertholet’s preface :—“ Bref le livre de M. 
Daniel constitue une véritable encyclopédie des explo- 
sives, presque innombrables, qui ont été inventés depuis 
un quart de siécle; c’est un manuel practique, indispens- 
able pour les ingénieurs, les industriels et les artilleurs.” 


Elektromechanische Konstruktionen. Von GisBert Kapp. 
Berlin : Verlag von Julius Springer. 1902. Second edition. 
THE name of the author is sufficient guarantee of the 
value of this book. It consists of a collection of working 
drawings of dynamos, transformers, &c., with descriptive 
matter and calculations referring to the machines illus- 
trated. The pages are almost as Jarge as those of THE 
ENGINEER, and the paper, printing, and illustrations are 
excellent. The first edition had only twenty-five working 
drawings, but in this, the second edition, seven of those 
have been omitted, as they related to machines which have 
already become somewhat antiquated, and eighteen new 
plans have been added. The work, therefore, now con- 
tains thirty-six large folded working drawings mounted 
in a separate portfolio, and there are also 114 figures in 
the text. The volume is, therefore, about 40 per cent. 

larger than its predecessor. 

The text contains formule for the calculation of the 
various parts of the machines, and this portion is also 
considerably extended over the first edition. No attempt 
has been made to show how the formule are arrived at, 
as this volume is not intended as a text-book. 

The author states that although he has referred to these 
formule throughout the text, he must caution the student 
and the young engineer that nothing can be worse for 
him than to suppose that he can place implicit reliance 
upon formule; they should be used merely as aids in 
the critical investigation of the subject. The older 
engineer will not rely too much upon formule, as he 
knows from experience that these are only of use when 
critically employed. In describing the various types of 
machines illustrated the author is careful to show that in 
many cases the results obtained from the use of the 
formule do not always agree with the dimensions found 
in the actual machines, and in each case he explains the 
reason for this discrepancy. The working drawings are 
taken from actual practice, several representing machines 
designed by the. author, but the great majority are by 
the chief continental makers, such as the General Elec- 
tric Company of Berlin, Schuckert and Co. O. L. 
Kummer, Dresden, &c., Ganz and Co., Brown, Boveri, 
&e., and one by Crompton and Co., of London. All the 
plans are to scale, and details are given. 

The work should afford to the student the best possible 
practice in design, and the author leads the reader from 
the first tentative calculations to the finished design. 
Both direct and alternating-current plant are illustrated 
and described, and examples of polyphase work are also 
included. The machines vary in size from 8 kilowatts to 
1200 kilowatts, and there are examples of three-phase 
transformers and apparatus for the automatic charging 
of batteries. We do not know of any precisely similar 
work in English, but it should be possible to produce 
such a book or to supply a translation of the present 
yolume which could be used in the technical schools, 





furnishing better examples for the classes in machine 
drawing and design than are at present always available 
for the electro-technical department. Three-phase work 
has, of course, made far greater progress on the Con. 
tinent than in Great Britain at present. We should 
like to have seen one or two examples of American 
machines, the only one which appears to represent 
United States design being a railway motor by the British 
Thomson-Houston Company. 

We have on various occasions discussed the relative 
merits of the systems of technical education adopted in 
this country and abroad, and feel satisfied that in the 
branch of electro-technology much could be gained by a 
careful study of German methods. The long and varied 
experience of the author in Great Britain has afforded 
him an almost unique grasp of the situation. We can 
strongly recommend the work to the notice of professors 
in technical schools. 


By H. F. Hitts, F.C.S. 


Gas and Gas Fittings. London; 
D. Fourdrinier, Builder Office. 1902. 
“ ArcHITEcTS and builders long familiar with the 


perennial newspaper statements that gas manufacture 
a3 an industry is in a retrogressive condition, and doomed 
to speedy extinction through the competition of elec. 
tricity, must credit the expiring industry with an extra. 
ordinary degree of vitality when they take into con. 
sideration the provisions they are called upon to make in 
all classes of buildings for the introduction of gas.” 

Thus starts a very capably written and interesting 
book—one distinctly to be prescribed for architects, 
builders, technical schools, and gas consumers—a book 
full of sound sense and excellent advice, written in a 
strain well adapted for those not directly connected with 
the gas industry, as well as for those who are. The 
reader is introduced to the early stages of gas manufac. 
ture, and given a general outline of the industry up to 
the present day, with an explanation of the modern ways 
of dealing with coal gas, and diagrams of retorts and a 
host of other appliances used in its manufacture, puriti- 
cation and storage. Water gas producers, carburetted gas, 
water gas, Mond gas, air gas, and the various forms of 
manufacturing and enriching, are all dealt with, and the 
work teems with useful diagrams and tables. 

In connection with the piping recommended for build. 
ings, a table appears stating the size of pipe that should 
be used for supplying a number of burners which sizes, if 
adopted by gasfitters and others, would prove an immense 
boon to gas consumers ; but we cannot agree with the 
author's statement that small service pipes are frequently 
supplied “ owing to the comparative heavy cost of pipes 
of large diameter,” and we feel sure that al] right-minded 
distributing engineers or managers meet the requirements 
of their consumers in this direction, and dislike com- 
plaints arising from this cause. In another interesting 
table Mr. Hill shows the superiority of the incandescent 
burner over the flat flame burner, and the loss and gain 
of light by using various shades, glasses, and globes. 

Gas engines and the cost of working them are dealt 
with, and also the work of the official gas examiners and 
the uses of the photometer; but we might suggest that 
the author has rather congested that portion of his work 
relating to gas cooking and heating appliances, which at 
the present time is a very important question. Tco 
much of the work is devoted to acetylene and the laws 
relating to its use, and to the manufacture of carbide of 
calcium; for while the author’s remarks on this impor- 
tant subject will, we have no doubt, prove interesting to 
many readers, it is very questionable whether architects, 
builders, and gas consumers would not have preferred 
that part of the space given to it should have been 
devoted to more about the gas stoves. 








LONDON UNDERGROUND RAILWAYS. 


On Thursday and Friday last week Lord Windsor’s Committee 
further considered the various tube railways before them. 
Lord Knutsford made a suggestion with regard to the 
proposed general compensation clause. He suggested that it 
would be desirable to insert into the model clause the words 
taken from the Lands Clauses Act ‘‘injuriously affected. 
The clause as at present proposed was as follows :—‘‘ With 
respect to compensation for injury arising from the working 
of the railway to any building where no property of the owner 
or lessee of such building is taken entitling him to claim for 
such injury under the provisions of the Lands Clauses Act, 
the following general provisions shall have effect—that is to 
say, if at any time after the expiration of two years after the 
opening of the railway for public traffic any structural 
damage to any such building shall have arisen from the 
working of the railway, any owner or lessee of such building 
shall be entitled to recover from the company compensation 
for such damage proved to have been actually sustained by 
him in respect of his interest therein,’’ and so on. He sug- 
gested that the words should be, ‘‘If at any time after the 
expiration of two years after the opening of the railway for 
public traffic any such building is injuriously affected by the 
working of the railway,” and soon. The insertion of those 
words would, he thought, save the arbitrator a good deal of 
trouble and time, and avoid a good deal of expense. This 
suggestion, it was explained, was now made so that it 
might be considered and form the basis of future discus- 
sion. 

Evidence in opposition to the proposals of the Central 
London Railway and of the combined companies was then 
taken from Mr. Ellis, the general manager, and from Mr. 
T. Parker, the electrical adviser to the Metropolitan Railway, 
and this concluded the opposition to the several Piccadilly 
schemes before the Committee. : 

Mr. G. H. Redford, the chairman of the Parliamentary 
Committee of the London County Council, then submitted 
the views of that body upon the proposals of the various 
companies. He explained that the Council had hoped that 
Parliament would have sanctioned some scheme for the whole 
metropolis—the scheme being divided up into districts, each 
district to be taken up by promoters in a Bill. He further 
explained that the Council thought that there should be a 
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central controlling authority, similar to the Light Railways 
Commission, to which should be entrusted the task of 
examining all schemes brought before they were taken to Parlia- 
ment. Also, the Council thought that, considering that the 
promoters of schemes obtained valuable concessions, there 
should be power of purchase by local authorities at the end 
of a term of years; as in the case of tramways. It was also 
suggested that the Council’s scheme of shallow tramways 
should be inquired into in connection with the various proposed 
tube schemes to see if this was not a cheaper and better way of 
going to work in each instance. The Council believed, 
Mr. Redford explained, that, if sanctioned, these pro- 
posals, together with the existing railway, would form a 
good system in itself, serving the traffic from the west to the 
central business districts, that it would be capable of working 
into any larger scheme for London, and that there would not 
be the same danger of inflation of capital as there was in 
regard to many of the proposals before Parliament. The 
views of the Council were not affected in any way by the 
combination which had taken place between the Piccadilly 
and City and the London United Electric Railway Companies. 
The Council had also considered the Brompton and Piccadilly- 
circus line, and were of opinion that it did not serve any 
useful purpose at its western end. They were in favour of 
the North-East London line, because it would serve the 
Council’s building estate at Tottenham. 

The views of the Corporation of the City of London were 
then set forth by counsel, who said that having made careful 
investigations the Corporation had come to the conclusion 
that the proposals of the Central London Railway were the 
most advantageous not only to the City in particular, but to 
London at large. The position of their stations was better 
for the general convenience of the public than those of the 
combined scheme. The City Corporation were also in favour 
of the North-East London line if it stopped at Cannon-street. 


Counsel then addressed the Committee on behalf of the 
Central London Railway. It was claimed that the proposed 
extension of this railway fulfilled all the objects and condi- 
tions which Colonel Yorke laid down as being desirable in 
tube railways—good train service, simplicity and continuous 
working, and avoidance of the risk of irregularity. One of 
its greatest advantages was that their proposed line took pas- 
Sengers right up to the Bank, the central point of the City, 
and no other project before the Committee did this. 

Counsel was then heard on behalf of the Brompton and 
Piccadilly-cireus Railway, and also on behalf of the combined 
scheme of the Piccadilly and City and the London United 
Electric Railways Companies for the line from Hammersmith 
to the City. It was urged that the scheme had for recom- 
mendations that, in conjunction with the North-East London 
line, it afforded a route through densely-populated portions 
of the metropolis to those which were not so crowded; it 
carried passengers from the north-east and south-west of 
London to the centre ; it proposed cheap fares; and it was 
further proposed to make a railway from Clapham Junction 
to the Marble Arch, which offered a north and south 
communication not presented in any other scheme. Their 
average speed would be 19 miles per hour including stops. 
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At the conclusion of counsel's speech the Committee con- 
sulted in private, and at the conclusion of their deliberations 
the chairman announced as follows :—‘‘ The Committee have 


decided not to proceed with the Central London Bill as far as | 






relates to the proposed railway from Shepherd’s Bush, vid | 


Hammersmith, to the Bank ; but they are prepared to con- 
sider the extension of their line beyond the Bank and the 
small branch lines at the West End. With regard to the 
Brompton and Piccadilly Bill, the Committee will not pro- 
ceed with that portion of their proposed line between Picca- 
dilly-circus and Charing Cross, leaving the other portions for 
future consideration. With regard to the London United 
Electric Railways, Piccadilly and City, and North-East 
London, the Committee will not proceed with that portion of 
the United Electric Railway which runs from Addison-road, 
vid Shepherd’s Bush, to Hammersmith. The Committee will 
meet on Monday week—the 26th inst.—and we propose then 


to proceed with what further opposition there is to the | 


’ 


United Electric combined scheme.’ 
The Committee then adjourned. 








COAL ELEVATORS, SOUTH-EASTERN AND 


CHATHAM RAILWAYS. 


CERTAIN improvements have been carried out at Slades 
Green by Mr. Harry S. Wainwright, the chief mechanical 
engineer of the South-Eastern and Chatham Railway. 
coaling the engines, there is provided on the coal stage a Way- 


good’s elevator, which has, after having undergone various | 


modifications, been given an extended trial with considerable 
success. 
The elevator consists of 20 buckets, each capable of con- 
taining about 4cwt. of coal, loosely filled, travelling on an 
| endless pitch chain which runs over two toothed wheels, one 
mounted at the upper end of the frame under the roof of the 
stage, the other at the lower end in a pit some 7ft. below the 
floor of the coal stage, into which pit the coal is shovelled 
direct from the wagons on the inside road. An electric motor, 
placed on a bracket about 20ft. away, on the wall of the 
engine-shed, making about 500 revolutions per minute, drives 
by covered-in belting a countershaft on the elevator frame, a 
pinion on this shaft gearing into a large spur wheel, which 
drives the top chain wheel, the speed of this being about 
25 revolutions per minute. Working at this rate, the buckets 
deliver coal down a shoot on to the tender at the rate of 
about one ton per minute. 

To avoid jamming the buckets in the pit with an accumula- 
lation of coal, and so preventing the motor starting, an 
ingenious automatic switch has been devised, by which the 
action of raising the slide admitting coal into the pit starts 
the motor before the slide is actually raised, a water spray to 
lay the dust being turned on at the same time. The coal is 
| delivered close to the top of the tender, gear being provided 

to lift the shoot clear of the chimney and cab of the engine. 
There is also a water-softening apparatus at Slades Green. 
| Four tube wells were sunk in different parts round the power- 
house, one of them 8}in., the other three din. diameter. 














le 


Eioig 





ty 





YY 





Zz 
Z 


Swart 


From these a common suction pipe, froin which any or all of 
the wells can be cut off, leads to a set of electrically-driven 
pumps, which throw the water over the gills of a Ledward’s 
condenser, used for condensing the steam from the power 
station, and into a 12,000 gallon tank underneath. The 
heating of the water drives off part of the carbonic acid, and 
| thus throws down much of the lime in the water. From this 
| tank the water passes to two duplicate sets of softening tanks, 
| each set taking 6000 gallons. A mixture of lime, previously 
| slaked with hot water and carbonate of soda, thoroughly 
| mixed by means of revolving paddles, is passed into softening 
tanks, where the lime taking up the carbonic acid, precipitates 
the carbonate of lime, while the carbonate of soda acting with 
the sulphate of lime, which is a particularly bad form of 
| scale, the carbonate and sulphate change places, sulphate 


| of soda which does not deposit and is harmless, and carbonate 


For | 


of lime being formed, this last being thrown down as there is 
nothing to keep it in solution. Sponge filters in tanks are 
| arranged to catch any of the loosed matter that might pass 
| out with the water, which flows into a 12,000 gallon receiver, 
| whence it is pumped to the 150,000 gallon tank at the engine 
shed, half a mile distant. The water originally has about 
24 deg. of hardness—one grain of lime carbonate in one 
gallon of water being equal to 1 deg. of hardness—and this is 
| reduced to about 3 deg. and frequently 2 deg. after passing 
| through the process. 

| Slades Green engine shed, which has accommodation for 
| 100 engines, was built near Erith about three years ago to 
relieve, and in some measure take the place of, the chief 
London shed at Bricklayers’ Arms. About 70 engines are 
stabled at Slades Green, and are chiefly employed in working 
suburban passenger trains between Charing Cross and stations 
on the North Kent, Mid-Kent, and Greenwich lines. A few 
work main line passenger trains, and the remainder are 
employed in working the heavy coal traffic from Cory and 
Son’s coal wharves at Erith. 








THE NeW BISCUIT-SORTING AND PACKING MacHINE.—David 
Thomson and Co., engineers, Slateford-road, Edinburgh, have 
completed for Canadian orders two new biscuit-sorting and 
packing machines. They are also just completing the very 
large order for new machinery placed by McVitie and Price 
for their new London establishment, which has kept them in 
overtime for some months past. The biscuit-packing machine 
aims at an improvement in the present method of sorting 
and selecting the biscuits preparatory to packing them. The 
biscuits, after being discharged from the cooling trays into the 
receiver at the back of the machine, are taken up by a moving we! 
ascending an incline, in leaving which they pass over a grating, 
whereby broken pieces fall into a receiver below. The biscuits are 
then passed to another web, and spread out for selection. By this 
web they are passed in front of the pickers. The selected biscuits 
are not handled, but pass onward to the arranging table, on which 
the machine automatically deposits them in rows, edges up, and 
faces all in the same direction. As these rows are gradually 
worked forward, the biscuits are lifted in numbers and placed 
properly in the biscuit tins. The assistance thus obtained is 








reckoned as an economy of from 20 to 40 per cent. on piecework 
prices as compared with hand labour, 
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TRIALS OF ALCOHOL MOTORS. 





Waite in this country alcohol has been attracting 
little attention as a fuel for internal combustion engines 
on account of the impossibility of this spirit competing 
with petrol, unless it is specially favoured by fiscal duties 
it is nevertheless making a great deal of headway on the 
Continent. In Germany the results have been so en- 
couraging that the French Minister of Agriculture is now 
carrying out a series of trials in the hope of being able to 
demonstrate the efficiency and economy of alcohol, and 
thus popularise the use of a spirit which it is expected 
will do a great deal towards helping the agricultural 
industry out of its present state of depression. At a time 
when the values of agricultural produce of all kinds are 
depreciating a considerable sum is being paid every year 
for foreign petroleum to meet the requirements of motor 
cars and internal combustion engines, which latter are 
becoming very popular among small power users on the 
Continent. The value of petroleum imported during the 
first three months of the present year was 18,724,000f., 
and the Minister thinks that most of this money ought 
to find its way into the pockets of French agriculturists. 
The trials began the week before last with a test of 
industrial vehicles from Beauvais to Paris, and included 
a three days’ consumption test of touring carriages and 
a race of automobiles through the northern beetroot 
departments by way of Chalons, St. Quentin, Arras, 
Boulogne, Abbeville, Dieppe, and Paris. Tests of fixed 
internal combustion engines using alcohol are also_ being 
held, and the trials will terminate with an exhibition, 
which is to be held at the end of the month in the 
Galerie des Machines. Twenty-one industrial vehicles 
assembled at Beauvais, where they were weighed 
without load, and the tanks, after being filled with 
alcohol, were sealed. To avoid any possibility of fraud a 
cylindrical tank had to be used, and it could only com- 
municate with the carburetter by a single pipe. Most of 
the vehicles were light vans and lorries weighing less than 
a ton without load, but the Société Nancéienne sent two 
big lorries as well as a huge tip wagon, with a tare of 
4°11 tons and carrying a load of 4°68 tons. This is one 
of two wagons that have been built to the requirements 
of a customer. It is propelled by a 12 horse-power 
Gobron-Brillié vertical motor, with two cylinders and four 
pistons, and the drive is taken through a chain from the 
primary shaft to the countershaft carrying the variable 
speed gear. It had been hoped that some of the- vehicles 
would have employed pure alcohol, so as to allow of some 
comparison being made with the carburetted product, but 
the only one to use the pure spirit was the Peugeot van, 
which, however, was unable to finish the journey. Auto- 
mobile users object to pure alcohol because it always 
contains a certain percentage of water, and this has a 
tendency to oxidise the valves, while the non-volatile 
denaturising ingredients also give a great deal of trouble— 
to such an extent that the valves have to be ground very 
frequently. Again, all the tests have shown that the 
consumption of pure alcohol is about a third more than 
petroleum spirit, and as it costs more in France than 
petrol there is obviously a great disadvantage in employ- 
ing the pure spirit. These disadvantages are partly met, 
and may perhaps be entirely overcome, by the addition 
of benzine, which not only increases the efficiency of 
alcohol, but also reduces the cost, since benzine is a cheap 
by-product which can be produced in any desired 
quantity. Several users have been trying a mixture of 
75 per cent. of alcohol and 25 per cent. of benzine, but 
this has been abandoned in favour of an equal mixture of 
both, and with the exception of the Peugeot all the 
vehicles in the industrial motor car trial employed half 
alcohol and half benzine. At present such a mixture 
sells at about the same price as petrol in the provinces, 
and is slightly cheaper in Paris, where the octroi duty on 
this spirit has been suppressed. 

The distance from Beauvais to Paris is 58} miles, and 
the road for most of the way is very good, but with 
numerous heavy gradients. The twenty-one vehicles 
were sent off in the morning, each accompanied by an 
observer. Most of them got over the course without 
any difficulty, the only failure being the Peugeot van ; 
but one of the Nancéienne lorries, finding its 34-ton load 
too much, discharged 15 cwt. soon after leaving Beauvais. 
The highest speed was obtained by one of the light 
Darracq vehicles, which went over the course at the rate 
of 19 miles an hour, and the majority of the cars travelled 
at from 9 to 10 miles an hour, while the average of the 
Nancéienne tip wagon was 5 miles. The following results 
may be interesting :—Panhard et Levassor 8 horse-power 
lorry, 2°54 tons tare and 2-11 tons load, consumed 12°485 
galls. of carburetted alcohol, representing 5°808 galls. per 
ton load; Ader 7 horse-power lorry, 13 ewt. tare and 9°19 
ewt. load, consumed 2°523 galls., or 5°39 galls. per ton 
load ; Gillet-Forest, 7 horse-power lorry, tare 14°81 ewt. 
and 1°126 ton load, consumed 4-481 galls., or 3°9 galls. 
per ton load; Gillet-Forest 10 horse-power van, tare 
1°164 ton and load 1°176 ton, consumed 7°48 galls., or 
4°18 galls. per ton load; Gillet-Forest 7 horse-power van, 
tare 18-2 cwt. and load 13-4 ewt., consumed 3° 262 galls., 
or 4°774 galls. per ton load; Georges Richard 54 horse- 
power van, tare 9°3 ewt. and load 9°95 cwt., consumed 
1+282 galls., or 2°53 galls. per ton load; Georges Richard 
8 horse-power lorry, tare 1°03 ton and load 19°34 ewt., 
consumed 3°102 galls., or 3°146 galls. per ton load; 
Charles Richard, 7 horse-power lorry, tare 18°4 cwt. and 
load 8°6 cwt., consumed 5-632 galls., or 12°76 galls. 
per ton load; Bardon 5 horse-power lorry, tare 17°87 cwt. 
and load 1°175 ton, consumed 2-305 galls., or 1°933 galls. 
per ton load; De Dion et Bouton 8 horse-power van, tare 
16°9 ewt. and load 9°26 cwt., consumed 1°883 galls., or 
3°898 galls. per ton load; De Dietrich 12 horse-power 
omnibus, tare 2°03 tons and load 20-66 ewt., consumed 
5°027 galls., or 4°774 galls. per ton load; De Dietrich 
12 horse-power lorry, tare 1°72 ton and load 1°667 ton, 
consumed 5°238 galls., or 3°084 galls. per ton load; 
Société Nancéienne 12 horse-power tip wagon, tare 


4°11 tons and load 4°68 tons, consumed 14°778 galls., or 
3+224 galls. per ton load; Société Nancéienne 12 horse- 
power lorry, tare 2°642 tons and load of 3°5 tons, which 
was partly discharged on the road, consumed 11° 169 galls.; 
Société Nancéienne 12 horse-power lorry, tare 1°37 ton 
and load 1+649 ton, consumed 4° 226 galls., or 2°508 galls. 


per ton load; Delahaye 8 horse-power lorry, tare 
13-376 ewt. and load 17°65 ewt., consumed 2°739 galls., 
or 3°036 galls. per ton load; Delahaye 12 horse-power 
lorry, tare 1°64 ton and load 2°624 tons, consumed 
7°99 galls., or 3°41 galls. per ton load; Darracq 6 horse- 
power van, tare 10°15 ewt. and load 4°86 ewt., consumed 
1-298 gall., or 5°324 galls. per ton load; Darracq 6 horse- 
power van, tare 10°58 ewt. and load 11°29 ewt., consumed 
2°094 galls., or 3°630 gallons per ton load; and Gillet- 
Forest 6 horse-power van, tare 15°8 ewt. and load 
8°23 ewt., consumed 2°464 galls., or 6°028 galls. per ton 
load. 

In making a comparison between alcohol and petrol it 
may be said at once that the employment of the pure 
spirit is out of the question, except in the Colonies and in 
countries where the importation of petroleum is practically 
prohibited by heavy duties, or where the cane sugar 
industry provides an abundant supply of alcohol as a 
cheap by-product. In Portuguese Africa the sugar cane 
planters are beginning to employ motor vehicles, and the 
Government of the Congo Free State is purchasing several 
automobiles in Belgium, which will shortly be put into 
service on roads specially laid out for the purpose, and 
distilleries are being erected for the production of alcohol 
required by these vehicles. But in Europe the whole 
question depends upon the economy of the spirit and the 
adoption of a fiscal system which will practically shut 
petrol out of the market. For years past the German 
Government has been carrying out a policy which aims at 
the exclusion of petrol; and by reducing the excise duties 
on alcohol, and allowing of its being denaturised with 
only a small percentage of methylene, the spirit is being 
sold in Germany for less than a shilling a gallon, while in 
France it costs the consumer nearly three times this 
amount. The Germans have naturally very strong in- 
ducements to use pure alcohol, and they have made a 
great deal of progress in the way of designing motors 
specially for alcohol, which are said to give excellent 
results, though they do not seem to have overcome the 
difficulty of oxidised valves. Moreover, as pure alcohol 
will not volatilise freely unless the engine is warm, the 
motor has invariably to be started with petrol. In France 
the cost of using pure alcohol in an internal combustion 
engine is so high that the spirit can only be employed in 
its carburetted form, and previous trials have shown that 
in certain types of motors its efficiency is not greatly 
inferior to petrol, while the cost of carburetted alcohol is 
about the same as the petroleum product. It has long 
been observed that the best results are obtained in com- 
paratively slow running motors, or in engines in which 
the explosions take place between the pistons, such as the 
Bardon and the Gobron-Brillié, and this is to be explained 
by the different conditions under which the gases are con- 
sumed inthecylinder. Petrol gives a strong impact on the 
piston, and the engine more nearly approaches a true 
explosion motor. With alcohol there is a longer expan- 
sion and it requires a longer stroke, as well as a larger 
cylinder volume. If a motor is designed specially for 
alcohol it must necessarily be heavier, and this fuel cannot 
be so suitable as petrol for motors which are required 
to develop high powers with the lightest weight in pleasure 
carriages. It is significant that at the Minister of Agri- 
culture’s trials there were only four vehicles with vertical 
motors—the Panhard et Levassor lorry, the small De 
Dion van, and the light Darracq vehicles. All the makers 
of comparatively low-speed horizontal engines, that is to 
say, running normally at between 750 and 1000 revolutions, 
claim that their motors will work equally well with alcohol 
and petrol. As a means of comparing the two fuels we 
take four vehicles of the types that ran in the recent 
trials from Paris to Monte Carlo, and here we find that 
between Toulon and Fréjus, over roads which are 
extremely hilly, the Panhard omnibus, propelled by ‘a 
vertical four-cylinder motor, consumed +1087 litre of 
petrol per ton kilometre, while between Beauvais and Paris 
a motor of the same power consumed '14 litre of carbu- 
retted alcohol. In the Gillet-Forest van, with a 7 horse- 
power single-cylinder horizontal motor, the consumption 
of petrol was *0898 litre per kilometre ton and of alcohol 
*1052 litre. The De Dietrich omnibus consumed +0647 
litre of petrol and ‘0855 litre of alcohol, while the con- 
sumption in the lorry with the same type of two-cylinder 
horizontal motor was ‘0751 litre of petrol and 0°0811 litre 
of alcohol. These results fully bear out all previous tests, 
and show that in the existing motors there is an appreci- 
able increase in the consumption of alcohol ; but whether 
this can be obviated by specially designed engines is a 
question that has not received so much attention from 
French as from German engineers. 

It is clear that if alcohol is to compete successfully 
with petrol it must be sold at 15 to 20 per cent. below 
the price of petroleum spirit, and how this is to be done 
is a problem which the Minister of Agriculture will have 
to solve when he has demonstrated that alcohol is a suit- 
able fuel for internal combustion engines. If the spirit 
is so cheap in Germany it is due largely to the fact that 
it is distilled principally from potatoes, while in France 
it is hoped to obtain the alcohol from sugar beet. Even 
at the present price, however, the grower would not get 
much more than one-half of what it costs him to cultivate 
the beet, and therefore it will be necessary to grow some 
other produce or else put prohibitive duties on petrol. 
As one way of getting out of the difficulty, the Govern- 
ment has a project in hand for making the refining of 
petroleum a State monopoly, but nothing will be done to 
solve this intricate problem until after the termination of 
the trials. 








A FIRE broke out on Sunday evening in the railway 





workshops at Cairo, The damage is estimated at £80,000. 








ARTESIAN WATER SUPPLY AND 
IRRIGATION, 


By W. Grspons Cox, 
No, ILI. 


We now turn to a study of the geology of artesian 
rocks. The geological formation of artesian basins 
varies in different localities, but, broadly speaking 
the lower impermeable, or primary bed-rock, eon. 
sists either of Silurian, metamorphic, or granite rocks, 
The newer formations which fill in the basin, or trough, 
are various in character. Cretaceous, or Upper Mesozoic 
rocks, overlie the Palwozoie rocks, or Miocene, or Middle 
Tertiary, formations. The bed rocks are practically 
impervious to the escape of water in large quantities, 
but in all the newer formations there exist interstices 
through which water will readily percolate, and it ig 
in these newer formations that search for artesian 
waters proves successful. The artesian rocks consist of 
alluvial deposits which were laid down on the floor of an 
ancient shallow sea, subsequent geological upheavals and 
depressions accounting for the various depths at which 
they now lie, ranging in Queensland, for instance, from 
200ft. to over 5000ft. The Lower Cretaceous formation is 
accountable for most of the artesian rocks, which, how. 
ever, vary in their constituents and other conditions. The 
Triassic coal measures which underlie the Lower Cretaceous 
formation and the sandstones of the Tertiary formation 
are also artesian water-bearing. As a matter of fact, the 
presence of the water depends upon physical laws which 
may be present in any geological formation providing 
the required conditions to impound and force it to the 
surface are present. Although artesian supply is 
developed more or less in all the continents, to English 
people the supply of Australia is far away of greatest 
interest I therefore turn to it at once. 

The Cretaceous ocean which formerly divided the 
present continent into two islands was accountable for 
the reception of the Cretaceous formation containing the 
artesian rocks, and it is fortunate that a country with so 
strong a tendency to surface aridity should have been so 
highly favoured in a geological sense. So far as present 
explorations by borings have gone, the Lower Cretaceous 
formation has been the principal source of supply, 
although, as will be seen later on, other formations are 
also, in that country, conveyors of artesian water. 

Queensland.—The Lower Cretaceous rocks, as shown by 
surveys of the Geological Department, under Dr. J. L 
Jack, are the prevailing formation over the whole of the 
wide-stretching western downs, embracing, as_ stated, 
an area of 445,332 square miles, or two-thirds the total 
area of the State. Not excepting the Dakota basin in 
America, the artesian basin in Queensland is the largest 
yet discovered. The rocks have been proved to be 700ft. 
in thickness, but are, in all probability much thicker. Over 
this Lower Cretaceous formation the Upper Cretaceous, 
or desert sandstone, lies unconformably. The latter must 
have covered an area of at least 500,000 square miles, but 
has been reduced by denudation to isolated tablelands. 
Although less porous than the braystones—the Lower 
Cretaceous rocks—they act as receivers for the rainfall, 
and constantly replenish the artesian rocks below them. 
The braystone consists of soft grey, very friable sand- 
stones, grits and conglomerates. It absorbs water with 
avidity. Tt is so destitute of cement, that a lump of it, 
on being saturated with water, falls away to a heap of 
sand. In fact, some of the drillers take it to be sand 
instead of sandstone. The following is a section of a 
representative Australian artesian bore :— 

Charleville Bore, Queensland. 





Feet, | Depth 


| in feet. 
Sand clays and gravels of the Upper Cretaceous | 
eS nee reer ere Meare rea 
From 175ft. to 195ft.; excellent fresh | 
water in gravel ; did not flow. | | 
Clays, sandstone, and light-coloured shales of the 
Lower Cretaceous formation, interstratified | 
with thin beds of gravels... ...0 «0.0 10. «s 
At 310ft. a further supply of good water, well- | 
defined blue shales of the Lower Cretaceous 
formation ; artesian water struck at 1371ft.; 
flow, 3,000,000 gallons per diem.; water clear, 
colourless, soft and potable; temperature, 
106 deg. Fah. Ber ete ihe | pears 




















Charleville is, as mentioned, one of the towns which is reticulated 
with bore water. 

South Australia.—Extensive boring operations, under- 
taken by the Government over an immense range of 
country, have shown that the Cretaceous formation is, as 
in Queensland, the source of artesian supplies, and that 
as the ancient Cretaceous ocean existed under a great 
part of South Australia and Queensland, the artesian 
rocks exist in a connected system under the two States. 

New South Wales.—In his last report (1901) of the 
Geological Survey, the Government geologist, Mr. 
E. F. Pittman, says :—“ Unquestionable evidence 
has been obtained to prove that several of the 
most successful bores in New South Wales derived 
their water from the porous rocks of the Triassic coal 
measures which underlie the Lower Cretaceous formation. 
Fossil plant remains, characteristic of the Triassic coal 
measures, were recognised in fragments of rock obtained 
from the Moree and Coonamble bores, and from the 
similarity of drillings obtained in these bores and others 
in the western plains of the Colony there can be no doubt 
that so far as New South Wales, at any rate, is concerned, 
the Triassic coal measures are the chief source of the 
artesian water. The Blythesdale braystones, of Queens- 
land, so far as at present known, do not outcrop in this 
Colony, and have not been intersected in any of our bores.’ 

The geological structure of the New South Wales 
portion of the great Australian artesian basin is as 
follows:—The intake beds consist of porous sandstones 
resting unconformably on carboniferous claystones or 
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Silurian slates in some localities, while in others the 
underlying rock is granite. In some places they are very 
porous, and their disintegration by atmospheric in- 
fluences have resulted in the covering of the surface with 
a deep deposit of sand which must rapidly absorb the 
rain water that falls upon it. 

It seems probable that the Lower Cretaceous rocks and 


the Triassic coal measures form portions of a continuous 
series, and that they succeeded one another regularly 
without any marked break ; that the depression in which 


they were laid down was subject to alternations of eleva- 
tion and subsidence, so that it became by turns a fresh- 
water lake or an inland sea, and these changes of level 
extended well into Cretaceous times, for we find in the 
Lower Cretaceous series beds of marine limestones inte: 
calated with sandstones, shales, and even impure coal. 
Western Australia.—The artesian supplies of this 
State have been hitherto found only in the sandstones of 
Tertiary age, in a belt of country about fifteen miles wide, 
and some hundreds of miles long, bordering the southern 
and western coasts, from Bunbury through Guildford, 
Perth, Geraldton, and Onslow, at all of which places good 
flows have been obtained at moderate depths. The 
formation is a calcareous sand-rock of w#olian—wind-blown 
—origin of a very porous nature, composed of angular 
grains of sand and shell fragments loosely cemented. 
When quarried it is extremely soft, but hardens on 
exposure. It is largely used for building purposes, and 
in the construction of the breakwaters of the Fremantle 
Harbour Works. It yields a fine supply of artesian 
water at depths of from 400ft to 700ft. The source of 
the supply is a rainfall of between 30in. and 40in. per 


annum on the western slopes of the Darling Range, which, | 


after absorption at the foot-hills, by a great thickness of 
sand, sinks into the underlying calcareous sand-rock. 
The water rises and flows into these West Australian 


bores under conditions which are certainly contrary to | 


the generally accepted laws regulating artesian wells, for 
there is no impermeable roof, as in the ideal basin of the 
text-books. 
more readily up the bore-pipe than it flows through the 
water-bearing strata, or, in other words, the pressure 


required is less in the former than in the latter case. The | 
resistance offered by the sand-rock in the passage of tlie | 


water to its outlet in the bed of the ocean is sufficient to 


maintain the pressure necessary to force the water to the 


surface when bores afford an easier outlet. In short, if 


sand-rock, although very porous, offer such resistance to | 
the lateral flow of water, it will offer even greater resist- | 


ance to its vertical ascent through to the same strata. 

We may now turn from the particular to the general. 
A former belief, as shown by the encyclopedias and 
text-books, was that an ideal artesian basin consisted of a 
basin-shaped water-bearing rock, the ends of which out- 
cropped at an altitude above the level of the surface in the 
interior of the basin ; that there must be an impermeable 
roof and floor to the rock, the hydrostatic pressure and 
flow of the confined water through bores made in the 
interior of the basin depending upon the height of the 
intake areas above the level of the surface at the bore. 














The fact appears to be that the water rises | 





It has been proved, however, by recent borings, that most 
of the artesian basins of the world are really one-sided, 
that they have only one outcrop or intake, and that the 
strata has assumed from its outcrop a continuous undu- 
lating dip towards the nearest ocean into the bed of 
which the water discharges itself. There is the strongest 
presumptive evidence of this in the artesian “ basins ” of 
Australia. The strata was there laid down, as stated, in 
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Ideal Basin 


Section of an 


the bed of an ancient ocean, which extended from south 
to north. Upheavals took place at one end of the forma- 
tion, but the lower end lies still in the bed of the ocean in 
the Gulf of Carpentaria, North Queensland, and there is 
in all probability another outlet in the Great Australian 
Bight in South Australia. 
will show the “ideal” and the most probable form of 
“basin.” 

In country where the Paleozoic—granite, &c.—and 
metamorphic rocks are in evidence no artesian water exists. 
In Western Australia the Government has made a test 
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Section showing the dip of the Artesian Rock 
Cowards the Sea Level. 


bore for water at Coolgardie, in the auriferous regions, of 
nearly 3000ft. in depth, entirely through granite, without 
finding water, or, in fact, any possibility in such strata of 
doing so. 


| 


| disintegration of the desert sandstone. 


disintegration. There are two varieties of this rock. 
One is a soft white sandstone of a coarse gritty nature, 
while the other has been indurated by silica entering into 
its composition. The red sandy soil which covers large 
areas of the plains is also an indication as it is due to the 
disintegration of ferruginous desert sandstone. Sand- 
hills, which cover a very large area of artesian country, 
are formed of blown sand, and are sometimes as high as 
50ft. They are also an indication, being due doubtless to 
Mud springs are 
natural artesian vents occurring near the outcrop of 
artesian rocks, where the pressure, although low, is suf- 
ficient to force the mud through the Cretacious shales. 
They resemble large ant-hills, and are found in clusters. 
Other indications, such as the configuration of the surface 
and plant growth, are not reliable in prospecting for 
deep artesian water, although they may apply to sub- 
artesian or shallow non-flowing water in the Tertiary 
formations. 

In fact, the best prospecting for deep artesian water is 


| that of actual boring, and this is justifiable ina “sandstone” 


The accompanying diagrams | 


country, even if it be one of coarse surface conglomerates, 
but not in a country of granite, metamorphic, or “ bed- 
rock” outcrops. The sands of the great Sahara desert, 
with its artesian water below, are simply the remains of 
disintegrated alluvial, sandstone rocks. 

The permanence of artesian supplies, it will be readily 
understood, is of vital importance. 

Taking the case of Queensland into consideration—a 
fair representative of artesian conditions, both in a 
geological sense and in the results of the borings—it will, 
I think, be found that there is little reason to doubt the 
continuance of the present outflow, nor of one in the 
probable future of much greater extent. 

I have shown that from 532 bores now in operation 
over 351,000,000 gallons are flowing daily, most of which 
output has been going on continuously, without diminution 
of flow, for many years. On considering the enormous 
area of country—over 445,000 square miles—under which 
the artesian rocks have been proved by borings to exist, 
and the great thickness of the rocks proved to 700ft. only, 
and that there is an average annual rainfall of 23in. over 
the intake areas—which extend for over 1000 miles, with 
a minimum width of five miles—including one continuous 
outcrop in the north, with a length of 280 miles, with a 
minimum width of 90 miles, it will be apparent that 
the quantity of water lying at disposal in the ground is, 
in the absence of data as to the exact holding capacity of 
the porous rocks, almost incalculable. 

Again, there must be, as I have pointed out, an 





| enormous quantity of water conserved in the crust of the 


earth, independent of renewals by rainfall during the “‘ wet 
seasons,” and although there is, as I believe, an undoubted 
leakage into the bed of the ocean, the conservation space 
in the water-bearing rocks is so great, and the passage of 


A surface indication of an artesian area is that of the | the water is so slow through the minute interstices of the 
desert sandstone, which, like the artesian rocks, is of | rocks, that the accumulation of water will admit of a very 
marine origin. It must formerly, as stated, have covered | much greater draught upon it than that to which it is now 


| enormous areas of country in Australia, but is now found | subjected. 
}only in isolated patches owing to decomposition and | 


As to leakage, or discharge, into the bed of the ocean, 
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there is ample evidence to substantiate a firm belief in it. 
In an artesian basin with no outlet, such as is frequently 
the case in the Upper or Tertiary formations, the water is, 
as a rule, more or less saline, sometimes intensely so, with 
a larger proportion of sodium than in sea water itself. 
This is due to the water remaining stagnant in the strata. 
On the other hand, the fact that artesian water is seldom 
heavily charged with saline, or other deleterious matter, 
but is mostly quite potable, shows that it is moving, 
although maybe slowly, from its intake areas to the 
point of discharge below sea level, and thus makes room 
for fresh incomes of rain water. Again, the absence of 
rivers with sources at the foot of the ranges shows that 
the heavy tropical rainfall is intercepted by the intake 
porous rocks, and sinks out of sight. If this were not so 
there would be, after the rocks had become surcharged by 
centuries of rainfall, a flooded state of the country at the 
foot of the ranges, and below which it would be difficult 
to form a conception. 

As to evaporation: After many years of practical 
observation of artesian outcrop areas, I am convinced that 
evaporation does not affect to any appreciable extent the 
quantity of rain falling upon those areas. The power of 
absorption of the strata, at the onset of the wet season of 
heavy rainfall, is far greater than the power of evapora- 
tion by solar heat. When once the rain has sunk into 
the strata it is safe. It is a common experience in the 
flood season to find a creek running a “ banker” over its 
banks, when ten miles or so lower down it can in a few 
hours time be forded over in a few feet of water, the flood 
water having sunk out of sight into the outcropping 
porous artesian rock. 








LAMPS AND COLLIERY 
EXPLOSIONS. 


THe Blue-book lately issued, containing the reports of Pro- 
fessor Galloway, F.G.S., S.°T. Evans, K.C.,-and J. T. 
Robson, Inspector of Mines, on the explosion which occurred 
at. the Universal Colliery, Senghenydd, again draws attention 
to the fact that the coroner’s jury were unable, from the 
evidence placed before them, to assign any cause or place for 
the initiation of the explosion. . 

Professor Galloway based his reporton the sole assumption 
that the explosion was initiated by a blown-out shot, 
although he acknowledged that such an occurrence was only 

ssible on the supposition that the two Fullaloves safety 
amps and one of their caps were not found, where the 
evidence proved that they were found, viz., at the in-bye 
end of Dallymore’s level in the East district close to a shot 
hole. Mr. Evans says, ‘‘ Various theories were put forward, 
more or less plausible arguments were adduced in favour of 
each theory, and some reasons might fairly be assigned 
against each theory. In the result, I do not think that it 
was possible to arrive at any degree of certainty either as to 
what caused the ignition of the explosive substance, or 
whether gas was first inflamed, or whether the coal dust was 
inflamed directly by shot firing, or as to the point from 
which the explosion started its deadly course. Whatever 
caused it, and wherever it originated, it travelled with terrific 
force and rapidity through all parts and districts of the 
mine.’’ Mr. Robson says, ‘‘ With reference to such indica- 
tions of force as might lead to the discovery of the point of 
origin, it may be stated that these were few, and, in my 
opinion, suggested the south-west side of the workings. As 
to the cause of the initial explosion, there can be no doubt 
that shot firing is a possible one, but, so far as my investiga- 
tions have gone, I have failed to find that it was the most 
probable one.”’ 

‘*No open lamp was found, and none of those recovered 
was defective. As a workman’s safety lamp, if in perfect 
order, becomes extinguished when in contact with an explo- 
sive mixture, the probability of one of these lamps having 
caused the explosion is somewhat remote. It was suggested 
by Mr. Thomas Griffiths, of Cymmer, a colliery manager of 
large experience, that the lamp carried by William Davies, 
fireman—No. 37—had caused the explosion by coming in 
contact with an inflammable mixture on the No. 2 south 
engine plane, owing to an outburst of gas at a point where a 
fault crosses the road—near Nos. 79 and 80. The gauze of 
this lamp did not appear to me to have been subjected to such 
heat as would be necessary to render it unsafe and pass the 
flame. ...I entirely agree with Professor Galloway that 
shot firing is the most prolific cause of explosions in coal 
mines; but I do not think a case of shot firing has been 
made out in this instance.’ 

In looking for the cause of an explosion in a coal mine, 
experts generally try to find a place from which the force of 
the explosion has radiated, and where there has been very 
little damage done to the roadway through the displacement 
of timber and falls of roof, and the district selected by Mr. 
Robson and his assistant inspectors, and also by Mr. Griffiths, 
was the south - western district, near the place where 
No. 37’s body was found in the double parting on No. 2 
south level, and close to the point where the haulage road 
from the Pretoria district joins the level. Mr. Gray, one of 
the inspectors, considered that the place of origin was in the 
Pretoria district. So that whether the place of origin was 
in the level, or in the Pretoria district, the effects from the 
radiation of force throughout the mine would be similar. 
Mr. Robson particularly says in his report that he satisfied 
himself at the outset that the explosion did not originate 
from & shot in the Pretoria district, and he is supported in 
this contention by the fact that the bodies of the firemen 
and his assistant—Nos. 79 and 80—were found on the 
out-bye side of the double parting of No. 2 south level. 
They had evidently been killed on their way out of the pit, 
as they had the electric firing battery, wire, and explosive 
— them, &c., and were buried under one of the big falls of 
root. 

The volume of air passing No. 37 would be about 
39,000 cubic feet per minute, and, therefore, a very large 
outburst of gas from the fault on the out-bye side, as suggested 
by Mr. Griffiths, would have been required to set up 
dangerous conditions, and these conditions cannot be 
estimated, as the dimensions of the road at this point are 
not given. The simple fact that the fireman from the 
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Pretoria district had only just walked over the part of the 
road along which such an outburst would have to pass, and 
had continued his outward course without giving warning to 
the men in-bye, is a fact which tells against Mr. Griffiths’ 
theory. It was, however, disclosed that men were engaged 





in the hard heading of the Pretoria district, putting in air 
pipes, and the bodies of these men, Nos. 70, 71, 72, and 75, 
were found in the hard heading. No single working place in 
this colliery, all of which were giving off fire-damp freely, 
was so likely to be producing an excessive quantity at this 
time as the hard heading of this district. A shot or shots 
had been fired in this heading by the fireman No. 79 as _ his 
last work before going out of the pit, and in all probability 
it would cause an extra volume of fire-damp to be given 
off, and this assumption is confirmed by the great diffi- 
culty experienced by the management in clearing the accu- 
mulated fire-damp out of it after the explasion. The air 
current ventilating the Pretoria district, viz., 9900 cubic 
feet of air per minute, had not passed through any 
other district, and, therefore, its velocity in the pipes in 
the hard heading would probably be considerable. All the 
safety lamps in use were, on their recovery, carefully 
examined and reported on by one of the inspectors, 
Mr. J. Dyer Lewis, and only one of them from a visual 
inspection was found to be defective, viz., an unlocked one in 
the Ladysmith district, but none of them were submitted to 
experimental tests. In reference to the large volume of fire- 
damp met with by the explorers in the Pretoria district, 
attention may be drawn to a paper recently read by Mr. 
Joseph Dickinson, F.G.S., retired inspector of mines, before 
the members of the Manchester Geological Society, on the 
gravitation of fire-damp, in which he calls attention to a 
circumstance which he had noted during his long experience, 
viz., that a vast increase in the volume of fire-damp produced 
by the advancing working faces and headings of a colliery, 
may be looked for, irrespective of the state of the weather, 
when a new shaft or shafts are opened in the same seam of 
coal on the dip side of the existing workings. He first 
noticed an occurrence of this class forty-six years ago 
at a place called the Whins, near Burnley, where coal 
getting had been carried on for many years without any fire- 
damp being met with. Another pit wassunk down on the dip 
side to the same seam of coal at a distance of 1600 yards, and 
although the crop side colliery had been opened for 100 years, 
and no fire-damp had been seen, yet on this occasion one man 
was killed, and two injured by an explosion of fire-damp. 
Remembering this experience, it is notable that the New 
Windsor colliery had recently been sunk down to the steam 
coals of the district, and probably exerted a gravitating effect 
on the fire-damp of the Universal Colliery, as described by 
Mr. Dickinson. With this possibility in mind, it is not 
difficult to understand that the volume of fire-dampat the 
Universal Colliery might have been phenomenally increased 
in a similar way, particularly in the south-western workings 
of the mine, which were the nearest to the New Windsor. 

To originate an explosion from fire-damp there must be 
some source of flame, that is, an open light such as a match 
or lamp, a shot, or the failure of a safety lamp to withstand 
the conditions under which it is used. With regard to the 
first possibility, there is no evidence of matches or false keys 
being found in the clothes of the people who were killed, and 
the only open lights in the mine were in the lamp stations, 
which were placed in the main intake on Dallymore’s level of 
the East district, and in the main intake of the West level, 
near where the No. 2 South level branched off, and there was 
no evidence to connect these with the origin of the explosion. 
It remains, therefore, to consider what point of safety is 
possessed by a bonneted Clanny lamp, which, when inspected 
visually, is a perfectly correct lamp. In the first place, the 
Clanny lamp is one of the various types of safety lamp in 
general use throughout the country, which is permissible for 
use in any colliery, whether fiery or otherwise, and also one 
of the lamps that a student at any mining school would be 
taught is a safe lamp to use. The evidence that it is a safe 
lamp is, however, based entirely on the results of tests made 
by the Mines’ Accidents Commission on safety lamps when 
exposed to various velocities of explosive mixtures of fire- 
damp andair. But since that report was made coal dust has 
come to the front, and may now be considered as one of the 
dangers in a coal mine which require as much, if not more, 
attention than fire-damp. The Royal Commission on Ex- 
plosions from Coal-dust did not take into consideration the 
extra danger which surrounded a safety lamp when exposed 
to mixtures of air, fire-damp, and coal dust, although their 
attention was called to the fact by one of the witnesses, and, 
therefore, the present time, when a strenuous effort is being 
made to safeguard the use of explosives with practically 
impossible applications of water, and without looking deeper 
into the possible causes of these terrible disasters is the 
proper and seasonable time to call attention to other points 
of weakness which possibly originate these disasters. The 
weakness to which the present article is addressed is that of 
the bonneted Clanny and the Cambrian Davy lamps, which 
were the two types of lamp in use at the Universal Colliery at 
the time of the explosion. 

One of the worst points in our mining laws, as regards 
bonneted safety lamps, is that there are no standard dimen- 
sions, and therefore lamps may have gauzes of 1}in. to 2in. 
in diameter, and the glasses surrounding the wick flame may 
be of 2in. up to 2$in. or more in diameter. Generally speaking, 
the lamp with the smallest diameter of gauze has the highest 
percentage of safety, but there are other points in the con- 
struction which may either nullify this value or increase it ; 
thus a cylindrical glass of large diameter with a gauze of 
small diameter is less safe than one of moderate dimensions 
where the diameter of the base of the gauze and the glass are 
practically alike. It has also been proved by continental 
experiments that the shape of the gauze is material, and that 
a slightly conical gauze with the small end at the top is the 
safest form. It has also been shown that the height of the 
flame above the top of the oil pot is material, and that the 
lamp which has the flame pretty high up is safer than the 
one with a flame placed low, because in the first case there 
is an air cushion which, when fire-damp explodes within the 
lamp, comes into action and relieves the dangerous effect of 
the sudden pressure exerted when ignition takes place. 
Again, some Clanny lamps are provided with a short gauze 
cap, often called the smoke cap, which affords an extra 
protection to the crown of the Clanny gauze, whilst some, 
and probably the majority have no caps, as they add to the 
trouble of cleaning. One of the principal reasons why the 
Clanny lamp is so largely adopted is that the ingoing air 
has only one thickness of gauze to pass through on its way 
to the wick flame, and therefore it gives a good light when the 
dimensions are of the best, and also because the flame does not 
get so dull towards the end of the shift as in some of the safer 
forms of safety lamp which have the extra friction of two thick- 
nesses of gauze. It was thought at one time that the illu- 
minant ought to be taken into account when estimating the 
safety of a miner’s lamp, but safety lamps of modern con- 
a may be made to burn any illuminant with perfect 
safety. 


Extremely few experiments have bzen made on safety 
lamps in the presence of mixtures of fire-damp, coal dust 
and air, and the only record of such tests that we know of 
is in the ‘‘ Transactions’ of the North of England Institute of 
Mining and Mechanical Engineers for 1880—vol. xxix.—in 
a paper on ‘‘ Improved Safety Lamps of the Davy and 
Mueseler Types.’’ In this paper Mr. Ashworth records the 
results of experiments made by himself and Mr. W.Smethurst 
at Wigan on Davy lamps when exposed to an explosive 
current of real fire-damp and air, moving at a velocity of 
430ft. per minute, viz., that a gauze of fin. in diameter 
passed the flame in 50 seconds, whilst one of Itin, 
diameter passed it in 5 seconds, and a Jack Davy Ble wr 
is, a Davy of 1}in. diameter with a gauze smoke cap, which 
was made so long that it entered the cylindrical glass shield 
to the extent of jin. — required an exposure of 
seconds before it exploded in a velocity of 440ft. per minute, 
When the gauze cap was lengthened, so as to enter the glass 
shield to a depth of Hn; the lamp did not explode in 
3 minutes when exposed to an explosive current of 500ft, 
per minute. These experiments proved the value of double 
gauzes, and of small diameters of gauze. Mr. Ashworth then 
records the results of experiments made on Davy lamps of 
l1gin. diameter with tin shields, and the ordinary length of 
smoke cap when exposed to mixtures of 44 per cent. of light- 
ing gas, and just as much Eight Feet Bambury coal dust as 
the low velocity of 370ft. per minute could lick up off the 
floor of the testing gallery, and the flame passed out of the 
lamp in the very short time of seven seconds. During these 
experiments it was observed that the gauze of the lamp 
did not require to be nearly so hot to pass the flame as 
it did when mixtures of gas and air only were used. The 
Wigan experiments proved most conclusively that the 
cylindrical glass shield was the only one which provided any 
protection to a Davy lamp against fire-damp, and then only 
with the double gauze above it. ‘ 

A Jack Davy lamp and a Clanny are practically alike, as 
both have a cylindrical glass round the wick flame; in the 
Jack the glass is movable upwards, and in the Clanny it is a 
fixture. At the present day we have thousands of these two 
old types of lamp in daily use in fiery mines, and their 
point of safety has not in some cases been increased at all, 
and in most cases it is totally unknown, but is probably very 
low ; thus in the case of the fireman's lamp in use at the 
Universal, and many other collieries in South Wales, the 
gauze is single and of 14in. diameter, and the glass part can 
be moved upwards whenever desired, and the lamp is, there- 
fore, to all intents and purposes, a naked Davy. When 
testing for fire-damp the glass is generally pushed up, and it 
then becomes a naked Davy. If, when testing for gas, fire- 
damp explodes within the lamp, and at the same time coal 
dust also comes in contact with it, the margin of safety is 
reduced almost to the vanishing point. Likewise with the 
bonneted Clanny lamp, gas may be burning in the top of the 
gauze at the same time that the wick flame is burning, and 
without extinguishing the latter, and consequently, when it is 
remembered that the particles of coal dust always floating 
along in the ventilating current are so small that they can 
readily pass through the gauze and are quickly inflamed, it 
is easy to understand that they can also pass outwards in a 
stream of fire, and thus initiate an explosion. 

Some may say that this is mere theory, and impossible 
with ordinary care, but fortunately actual failures can be 
named i amply support the results of the experiments 
referred to, and of the theories that have been framed on 
them as a basis. Thus the Bryncoch explosion in 1896 was 
caused by the failure of «a Davy lamp in a low velocity of 
current; and the Allerton main explosion in 1894, by the 
failure of a bonneted Clanny lamp whilst men were engaged 
putting air pipes in a heading through a fault. The lamps 
used by the men were subsequently tested with explosive 
mixtures of air and gas, but they successfully resisted all the 
tests to which they were submitted, none of which included 
coal dust. Following this accident, a bonneted Clanny lamp 
failed in a practically quiescent atmosphere of air, fire-damp, 
and dust, at the Shakerley Colliery, in 1895, and this lamp 
also was submitted to very extended tests, and did not fail, 
but again coal dust was not added to the atmosphere in which 
the lamp was tested. 

At the Whitfield Colliery in 1886 a small fall from the roof 
of an old heading brought down a little fire-damp and dust, 
and caused the failure of an unbonneted Mueseler, and aslight 
explosion, and on examination the lamp was found to be quite 
sound and correct in its construction. This case proved that 
the best evidence of a lamp having failed was that its gauzes 
would be found as bright as silver, whilst those of other lamps 
might be smothered in dust, thus showing that the initial 
explosion within a lamp clears all the dust away from the 
gauze without any overheating. A somewhat similar failure 
occurred in one of the pits of the Wishaw Company, in 1895, 
when an unbonneted Marsaut lamp—with double gauzes— 
which was being used by a tireman to test for fire-damp in a 
heading partly ventilated by the «exhaust from a compressed 
air engine, passed the flame through both gauzes without any 
interval, and immediately exploded some accumulated fire- 
damp. 

These instances might be enlarged if problematical cases 
were included, but the failure of a safety lamp, as the 
initiation of a colliery explosion, is probably more difficult 
to bring home to its origin than any other cause, simply 
because the principal indication of its failure is the cleanli- 
ness of its gauzes, whilst this fact would, in the opinion of 
most people, be the most convincing fact that the lamp had 
been extinguished automatically. Mr. Sawyer, formerly an 
inspector of mines in North Staffordshire, relates that on 
one occasion he took a Davy lamp, which was hanging at the 
face of a slightly dusty working, and having given it a tap 
with his hand, there was instantly a reddish flame of some 
magnitude outside the gauze, extending to a distance of 
about 2in. 

The most dangerous condition to which a safety lamp may 
be exposed in the every day life of a coal mine is when the 
lamp is suddenly raised into an atmosphere of fire-damp con- 
taining little air, or when a ventilative current becomes 
charged with an excess of fire-damp and suddenly surrounds 
a lamp, or, apprvaching it as a down current, suddenly fills 
it from the top, and crushes down the wick flame. Such an 
exposure, especially if aided by a little suspended coal dust, 
is fatal to the safety of all lamps which admit of a reverse 
current being formed within the lamp. M. Marsaut made 
a large number of trials with his double gauze type of lamp, 
when quickly raised into explosive mixtures of fire-damp and 
air, and one failure occurred out of every nine tests. These 
tests, and also others which have been made by other con- 
tinental experimenters, have pointed out very clearly that 
officials, such as managers, deputies, overmen, firemen, and 
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pecome filled with explosive mixtures, and that they ought 
also to be provided with double gauzes or an equivalent extra 

rotection. One type of safety lamp came out of the Mines 
Accidents Commissioners’ tests with distinguished honour, 
and the Commissioners were so impressed by its suitability to 
the purposes of fire-damp detection that one of them—Prof. 
Clifton—attempted to improve it; this lamp was the one 
called the Gray. The great drawback of the lamp was its 
sensitiveness to small percentages of fire-damp, and the fact 
that a percentage of fire-damp which could not be detected by 
a naked Davy lamp would extinguish it. The Gray type of 
lamp has been greatly improved and is largely in use in the 
Midland districts in a form known as the Ashworth patent 
Hepplewhite Gray, but even this form of the Gray has had 
faults which have retarded its general adoption by the mine 
officials of South Wales. We learn, however, that the 
original inventor of this type of lamp has once more entered 
the field of invention, and after making tests spread over a 
long period has produced an improved construction which, 
whilst retaining all its qualifications as a keen detector of 
fire-damp, has eliminated its easy extinguishment by an excess 
of gas, and its sensitiveness to strong air currents. In short, 
gas enters the lamp by one air tube only from the extreme 
top of the lamp, whilst gas-free air enters at a lower level, 
and maintains the testing flame from extinguishment whilst 
atest is made. Mr. Gray is to be congratulated on providing 
his officials with such a valuable adjunct to their examina- 
tions, and we trust that it may at least prove to be one 
practical mears of minimising, if not totally preventing, 
explosions of fire-damp and coal dust in the steam coal 
collieries of South Wales. 

It is a well-known fact that more than 2 per cent. of fire- 
damp may be present without its being indicated by the 
Cambrian Davy, or any form of Clanny, Marsaut, or Mueseler 
safety lamp, all of which are daily used for the purpose of 
gas detection, and which cannot possibly ascertain the st..te 
of a working or roadway close up to the roof. 

In conclusion, we would point out to those who think that 
nothing but fresh legislation re watering is required to make 
dusty mines absolutely safe from general disaster, and thus 
compel mine owners and their officials to make their pits so 
wet as to be too unsanitary to work in, that there are a few 
other points which may be improved and strengthened, as 
well as the total abolition of blasting, which would be the 
practical effect of the legislation which some recent official 
reports foreshadow. 








EXPERIMENTS ON A STEAM ENGINE. 


By THE LaTE Bryan DONKIN. 


and Richemond, of Pantin, Paris, and the trials were carried out 
in their workshops. The object was to test the engine under 
working conditions, while varying within certain limits the 
speed, power, pressure of steam, and amount of vacuum, and 
to determine from a practical and commercial point of view the 
effect of differences in these various conditions on the consump- 
tion and economy of the engine. Ninety-nine short, separate 
experiments, some of which were not reported, were made, the 
quantity of steam used being measured by surface conden- 


sers. Full particulars of the steam engine are given in the 


Revue de Mécanique, August 31st, 1901, and the results of | 


the trials are reported in the same periodical, December 31st, 
1901. 





; : . water from the condensers. 
Tue engine to be considered was constructed by MM. Weyher | 


measured vessel, and the results obtained checked by 
weighing. 
For the measurement of the quantity of priming water 


from the boiler, a ‘‘ calorimetric ’? method was adopted of a 
somewhat novel kind. A very high colouring matter was 
dissolved in the feed-water of the boiler, and with this the 
water withdrawn from the surface condensers, representing the 
priming in the steam, was then compared. If the sample of 
water from the surface condenser was not coloured, it was 
taken for granted in these tests that there was no priming. 
If this water was slightly coloured, it was easy, by comparing 
it with the colour of the feed-water from the boiler, to deter- 
mine the amount of water in the steam. ‘To be able, how- 
ever, to make very accurate comparisons of the two samples, 
and to take countof the most delicate shades and tints, a special 
apparatus was necessary, to enable the operator to look through 
a considerable depth of the water under test. The apparatus 
employed consisted of two copper tubes, each 1iin. diameter 
and 5ft. long, fixed parallel to each other on a board, and at 
such an inclination that the light cast through them was of 
uniform intensity. The two tubes were filled to a thickness 
or depth of 5ft. with the two liquids to be examined. By 
means of an optical arrangement with lenses and prisms at 
one end of the tubes, each of them had a strong light passed 
through it, which revealed the slightest variation of tint, 
and rendered it easily recognisable by the eye. The tubes 
were filled or emptied without difficulty by means of rubber 
pipes connected to receivers containing the test liquid. 
There was also an arrangement to get rid of the air when 


filling them. 
The optical apparatus for lighting the tubes was so 


arranged that the eye could follow the light passing along 
the length of each tube, or the thickness of the liquid, viz., 
5ft., on to a glass mirror at the other end. Thus acomparison 
of the colour of the two columns was easily made. To verify 
the data afforded by this novel instrument, a test was made 
by filling both the tubes successively with distilled water and 
with a coloured liquid. On then looking through the 
apparatus the two columns presented exactly the same 
appearance and tint. 

The colouring matter used was “ fluorescéine.’’ This 
substance possesses a strong and lasting colouring power, 
which does not vary with either hot or cold water, nor is 
it affected by any chemical action in the boiler. It was put 
into the feed-water on the day of the experiments in the 
proportions of 25 grammes of fluorescéine to a cubic metre 
—35°31 cubic feet—of water. Ina preliminary experiment it 
was found that the sensitiveness of the apparatus was so 
great that a mixture in the proportions of one-tenth of a gramme 
of colouring matter, diluted in a kilogramme of distilled water 
—or a ten-thousandth part—-could be immediately detected. 

To make an experiment one of the tubes was filled with 
Into a small vessel at the side 
a known volume of distilled water was then introduced, and 
by means of a graduated pipette a certain amount of coloured 
water, taken direct from the boiler, was added toit. After 
stirring, the mixture was admitted into the second tube, and 
more coloured water added until to the eye of the observer 
the shade of colour in both tubes wasthe same. This showed 
that the quantity of coloured water in eazh must be equal, and 
thus the amount of priming in the steam was determined by 
calculating the proportion of coloured and of distilled water 
in the second tube, and comparing it with the water from 


| the condenser in the other tube. 


From these two articles we extract the following | 


brief summary of the main points of interest to our readers, | 


and refer them for fuller details to the original papers. The 
trials were made under the personal direction of M. Hirsch, 
who has since died. 
and Boiler Jury at the Paris Exhibition. 

The steam engine tested was capable of developing a maxi- 
mum power of 500 horse-power. It was single cylinder, 
horizontal, condensing, and the cylinder was jacketed with 
boiler steam not only in the barrels, but at the two circular 
ends. The admission steam circulated in the circular 
ends before it passed to the admission valves. The dis- 
tribution was effected by four flat revolving valves—two 
to admit the steam, and two for the exhaust. Of these, 
two were placed on each cylinder end, and the two steam 
admission valves were acted upon by the governor. The 
horizontal air pump behind the cylinder was driven direct by 
a back piston-rod. Upon the main shaft there was a 
single crank and fly-wheel, and an additional wheel 
to which the Prony brake was attached, so that the brake 
horse-power as well as the indicated horse-power might be 
determined in all the experiments. Two surface condensers 
were utilised to measure the steam consumed and condensed ; 
the water condensed in the jackets was also carefully 
measured. The speed of the engine was controlled by the 
centrifugal governor in such a way that it could be run regu- 
larly at will at any speed from 60 to 90 revolutions per 
minute, or at any intermediate speed. During the experi- 
ments the speeds varied from 60 to 90 revolutions, and 
the maximum pressure was eight atmospheres. Diameter of 
cylinder, 25°6in.; stroke, 4ft. 3in. The clearance spaces in 
the front and back of the cylinder formed 1-11 per cent. of 
the volume described by the piston. The diameter of the 
piston-rod was 4:3in., of the air pump 11-4in., stroke 4ft. 3in. 
The cylinder was lubricated with valvoline. The method of 
steam distribution, already described, was designed by 
M. Lefer, with the special object of reducing the clearance 
spaces as much as possible. A detailed description of the 
arrangement is given in the original paper. The rotary flat 
valves have gear rather similar to the Corliss, and they are 
opened and shut in somewhat the same way as valves on that 
system. The piston-rods are on both sides of the piston ; 
one goes through the back cover and drives the horizontal 
alrpump. The diameter of the fly-wheel is 18ft.; weight, 
194 tons. 

The methods adopted for making these claborate tests are 
carefully described in the paper. 
taken at each end of the cylinder in each experiment, but 
the brake horse-power formed throughout the unit of 
power. All the instruments were carefully checked. The 
Speeds were determined by a counter, as well as counted 
by an attendant. 
generally fifteen minutes, which, as surface condensers were 
used for the consumption, was long enough ; and whenever a 
test was doubtful it was repeated. There were two surface 
condensers of the marine type and of precisely similar dimen- 
Sions, each consisting of 320 brass tubes, 4°12ft. long, in. 
external diameter, and sin. thick. The external surface of 
the tubes was 269 square feet. They were often tested for 
leakage and found quite tight. The water coming from the 
inside of the surface condensers was carefully gauged in a 


He was president of the Steam Engine | 


The length of each experiment was: 





Indicator diagrams were | 


| the usual stokers, &c. 





The sample of feed-water from the boiler was usually taken 
from the bottom of the gauge glass, and it was necessary to 
cool it. This was done by leading it through a small copper 
tube plunged in a bucket of cold water. The water passing 
to either of the testing tubes had further to be filtered, as any 
solid particles in suspension had a disturbing effect upon the 
experiments. The result of these tests was very decisive. 
The water taken from the surface condensers was not found 
to contain any appreciable quantity of colouring matter, 
consequently it might be assumed that the priming water in 
the steam was in this case in quantities too small to be 
detected by the methods here adopted. In other words, the 
amount of priming water, being less than one ten-thousandth 
part, was a negligible quantity, and the steam was taken as 
saturated and dry. The water condensed in the steam jacket 
of the cylinder was measured in a special apparatus—a small 
gauged bottle—in which the volume of water caught could be 
easily weighed. 

Measurement of the horse-power.—The indicated horse- 
power was taken very carefully, but preference was given to 
the brake horse-power as a basis for the experiments. In the 
experimenter’s opinion the indicator is a delicate and some- 
times a capricious instrument, and, notwithstanding every 
care taken, the results are not always trustworthy. This is due 
either to the elasticity of the spring or the friction of the 
indicator piston, while the effects of the inertia of the parts 
often give rise to trouble. Besides, the object of the tests 
was to determine, not the pressures, but the actual power 
available at the end of the crank shaft. Diagrams were 
nevertheless taken in these tests with two indicators, both 
made by Garnier, of Paris. ~ They were carefully checked, 
and the author describes in detail the methods adopted, 
which seem to have been well carried out. One of the 
indicators was found to be correct, and the other very slightly 
wrong, and corrections were made for the latter. During 
each trial of about a quarter of an hour’s duration two 
diagrams were taken at each end of the cylinder, and on the 
same paper. 

Arrangements for the trials.—One engineer had the general 
supervision and oversight of the brake load, the speed, and 
reading of the counter; another took charge of the indicator 
diagrams; a third watched the pressure gauges and speed 
counters ; a fourth, the water from the surface condensers 
and the steam jackets; and to a fifth the brake load was 
specially entrusted. Besides this there were other men and 
As a rule two repeat trials were 
made under exactly the same conditions, and if they did 
not agree they were begun over again. 

Results.—The basis of the experiments was the consump- 
tion of steam per brake horse-power. On these lines tests 
were made at the four following speeds, viz., 60, 70, 80, and 
90 revolutions per minute, and for each of these speeds the 
following working conditions were varied :—Load on the 
brake, pressure of steam at admission and at exhaust to the 
condenser, and effect of the degree of vacuum. A table is 
given of eight experiments with the same admission pres- 
sure of the steam, namely, 7 atmospheres ; the same number 
of revolutions, viz., 70 per minute ; and at the same brake 
horse-power, viz., 200; the amount of vacuum only being 
varied from 253in. of mercury down to zero. The most 
favourable consumption of steam under these conditions was 
15°4 1b. per brake horse-power hour, and the highest con- 








sumption 24-4 Ib. per brake horse-power hour. The results 
of the eight tests when shown graphically, the abscisse 
giving the degree of vacuum, and the ordinates the con- 
sumption of steam, are found to lie almost in a straight 
line. The result seems to be that for every centimetre 
—one-fifth of an inch—increase in degree of vacuum, 
there is a corresponding diminution in the consumption of 
steam per brake horse-power hour of 0-124 lb. 

Effect on the consumption of the pressure of the steam at 
admission.—To determine this two sets of tests, each com- 
prising about six experiments, were made. The speed was 
kept practically the same, namely, 70 revolutions per minute. 
The vacuum varied a little, but was duly corrected, according 
to a previously calculated coefficient, to an average of 264in. 
One set of experiments was made at 200 brake horse-power, 
the other at 250 brake horse-power. Taking the first set 
with the speed and vacuum as given above, and the engine 
developing 200 brake horse-power, the admission pressure of 
the steam varied from a minimum of 3-73 atmospheres to a 
maximum of 7:03 atmospheres, and the corresponding con- 
sumption of steam was 18-3 lb. per brake horse-power per 
hour for the lowest pressure, and 15°4 Ib. for the highest. 
In the second set of experiments at 70 revolutions per minute 
and 264in. vacuum, the engine developing 250 brake horse- 
power, the minimum steam pressure was 3°86 atmospheres, 
with a consumption of steam of 18-9 lb. per brake horse- 
power hour, and the maximum pressure 8°11 atmospheres, 
with a corresponding consumption of steam of 15:4 lb. 
per brake horse-power hour. Both sets of experiments, duly 
plotted in curves, are given in the original paper, the pres- 
sures of steam being marked horizontally as abscisse, and 
the consumption vertically as ordinates. The two curves 
agree well together, and are practically parallel, showing a 
regular decrease in consumption of steam for a corresponding 
increase of steam pressure. Further, they prove that every 
increase of one atmosphere in the admission pressure results 
in a diminished consumption of steam of 0°63 lb. per brake 
horse-power hour. 

Effect on the consumption of steam of varying the load on 
the brake at different speeds.—In a number of experiments 
made at different brake loads the consumption of steam was 
determined at various speeds, namely, 60, 70, 80, and 90 
revolutions per minute. To render them easily com- 
parable, corrections were made for uniform steam pressure 
and vacuum. Under these conditions four sets of experi- 
ments were carried out, all at a pressure of seven atmospheres 
and 264in. of vacuum, and a few notes on each set are here 
given. 

In the first series at 60 revolutions per minute there were 
eight experiments. The maximum load was 253°8 brake 
horse-power, and the corresponding consumption of steam 
15:7 lb. per brake horse-power hour ; the minimum load was 
188°5 brake horse-power, with a consumption of 15:1 lb. of 
steam per brake horse-power hour. Second set—speed 70 
revolutions per minute; thirteen experiments at varying 
loads. Maximum power developed 349-5 brake horse-power, 
and a consumption of 16-5 lb. of steam per brake horse-power 
hour. Minimum power 200-4 brake horse-power, consump- 
tion of steam 15-2 lb. per brake horse-power hour. Third 
set—speed 80 revolutions per minute; nine experiments at 
different powers, the maximum being 406 brake horse-power ; 
corresponding consumption of steam, 16°21b. per brake 
horse-power hour, and the minimum, 250°6 brake horse- 
power; consumption of steam, 15-9lb. per brake horse- 
power hour. In the fourth set, at 90 revolutions per minute, 
fourteen experiments were made, with a maximum load of 
451-9 brake horse-power, and a steam consumption of 17-31b. 
per brake horse-power hour. Minimum power, 251-3 brake 
horse-power ; corresponding consumption of steam, 16-5 Ib. 
per brake horse-power hour. 

All these experiments were plotted in curves, which are 
given in the original paper, and mark the influence of varia- 
tions in the power on the consumption of steam at the four 
different speeds employed. They show that the speed corres- 
ponding to the maximum economy of steam has a tendency 
to increase with the load, and that, starting from the most 
economical working conditions, the consumption of steam 
rises with the power on the engine. 

The lowest consumption of steam per brake horse-power 
hour, taking the whole of the experiments, was 15 Ib., 
at 60 revolutions per minute, and 198-4 brake horse- 
power. The mechanical efficiency, or the ratio of the 
brake to the indicated power, varied greatly under different 
circumstances. The maximum was about 98 per cent., and 
in a number of experiments it was about 90 per cent. In one 
or two trials it fell as low as 83 per cent., but the experimenter 
did not consider these data quite conclusive. More reliance 
was placed on the brake horse-power. 

Altogether these experiments are very interesting and 
instructive, and seem to have been made with great care, and 
with a desire to arrive at the truth. They are well worthy 
of careful study by students, steam engine experts, and 
manufacturers. 








RaiLway WAGONS FOR VEGETABLES AND Fruit.—About 300 
covered wagons are being built for the New York Central Railroad 
for carrying vegetables, fruit, &c., the cars being insulated against 
temperature changes and well ventilated, but without refrigera- 
tion. They weigh about 17 tons empty and are of 30 tons carrying 
capacity, the light weight being increased by the insulation. The 
length is 35ft. over headstocks ; width, 8ft. 10in. over sole plates ; 
and 9ft. 7in. over the roof ; height, 11ft. 7in. at sides, and 12ft. 5in. 
at centre. The inside dimensions are 32ft. 10in. in length, 8ft. in 
width, and 7ft. 14in. in height. There are eight continuous sole 

lates 44in. by 8in., and four truss rods, while the headstocks are 
in. by 8in. The draught beams are of malleable iron, with auto- 
matic couplings, and the transverse bolsters over the bogies are of 
ressed steel. Under the two centre sole plates are timbers 5in. 
y 5in. extending between the bolsters. These wagons have Fox- 
ressed steel bogie frames, with four 33in. cast iron wheels to each 
ie, giving a wheel hase of 5ft. 2in., while the total wheel base 
is 30ft. 2in., or 25ft. between the bogie pins. The wheels weigh 
600 Ib. each, and are forced on the axles at a pressure of 30 to 
40 tons, the journals being 4}in. by 8in. Continuous air brakes 
are fitted, with a brake shoe to every wheel. Openings fitted with 
screens allow for a current of clean, fresh air through the wagon 
when required, or it can be sealed against the outside temperature. 
The sides and ends have two dead air spaces, insulated with two 
courses of special heavy paper and one course of hair felt. 
Between the sills there are three air spaces, each ljin. deep, formed 
by din. tongued and grooved boards, with layers of hair felt and 
insulating paper. The roof has two air spaces, with gin. planks, 
paper and hair felt. The inside lining is of Zin. tongued and 
grooved plank, 3}in. wide, for sides, ends, and ceiling, while the 
floor is of 1#in. plank. The door openings are 5ft. 10in. by Oft. 
wide, with hollow doors tightiy fitting and sealed. 
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THE CROSS-CHANNEL PASSENGER STEAM- 
SHIP SERVICES. 
No. XIV. 

PasstnG now from the cross-Channel passenger service 
performed—from Southampton—by the vessels owned by 
the South-Western Railway Company, we have next to 
note that carried on by a somewhat similar, though 
numerically smaller fleet of vessels belonging to the Great 
Western Railway Company between the port of Wey- 
mouth and the Channel Islands. 

Weymouth, unlike Southampton, although occupying a 
fine position on the South Dorsetshire coast, and with an ac- 
qu red celebrity asa fashionable watering-place, depended 
for many years mainly for its prosperity upon its visitors ; 
but their number gradually increasing, and the port being 
found practically as near, if not nearer, to the Channel 


Islands than Southampton, the Great Western Railway, | 
which was originally designed as a means of communica- | 


tion between London and Bristol, was by a branch line 
from Yeovil brought into Weymouth and opened for 
passenger traffic on the 20th of January, 1857, thereby 
ensuring quick transit from London or the West of 
England to the Dorsetshire coast town for visitors, and 
making it a packet station for steamers running to the 
Channel Islands with tourists and others. 

Prior to the advent of the railway to the town and port 





Fig. 5-SALOON OF 


are able to gather from what has 
already been said of the early passenger traffic from 
Southampton that there already existed in connection 
with the South Dorset port a steam passenger service 
between it and the Channel Islands carried on by the 
Weymouth and Channel Islands Steam Packet Company ; 
but this service, until the railway was brought to Wey- 
mouth, laboured under the disadvantage of its patrons 
being compelled to find their way to that port by the 
ordinary coach road. Passenger transit, however, from 
Weymouth to the Channel Islands continued to be carried 
on by the Steam Packet Company, fed by the railway 
with both passengers and goods until 1866, when a joint 
working arrangement was come to between the two com- 
panies, which existed for some years. 

The Steam Packet Company’s fleet originally consisted 
of three paddle steamers, the Cygnus, Aquila, and 
Brighton—briefly alluded to in our last article—which in 
the then early days of Channel passenger steamers were 


of Weymouth, we 


cons‘dered to be satisfactory vessels of their class, and | 
suitable for the requirements of the limited traffic then | 


passing between the Channel Islands and Weymouth. 

The two first-mentioned vessels—Cygnus and Aquila— 
were sister ships, built in 1854, for the North of Europe 
Steam Navigation Company, by J. Henderson and Sons, 
of Renfrew, and engined by MeNab and. Clark, of 
Greenock. They were constructed of iron, clincher built, 
w.th elliptical sterns, and were 182ft. 3in. long, 20ft. 
beam, and 9ft. 8in. deep, and would carry 120 tons on a 
7ft. 6in. draught. Their engines, which were of the 
oscillating type, were of 120 nominal horse-power, having 
cylinders 42in. diameter, with a 3ft. 6in. piston stroke, 
and drove a pair of feathering paddle-wheels, 16ft. 3in. 
diameter, each wheel having nine floats, 7ft. 8in. long by 
2fi. 6}in. deep. 
square inch was supplied by two tubular three-furnaced 
boilers, fitted with brass tubes, 3}in. diameter. Each 
boiler had a brass steam dome at its back end anda 
funnel; a peculiarity in the arrangement being that both 
boilers were in line abaft the engines. There was accom- 
modation in each vessel for forty first-class passengers, 
fourteen berths being provided for ladies. The vessels 
were schooner rigged, and their average speed was 
12 knots an hour. In Fig. 1, page 509, we give a repro- 
duction of an old style of water-colour drawing of the 
Aquila as she appeared afloat, in which the position of 
her funnels will be noted. 

Both Cygnus and Aquila were in April, 1857, chartered 
for eighteen months by the Weymouth and Channel 
Islands Steam Packet Company, which had just pre- 
viously been formed for providing a line of steamers to 
run between Weymouth and Jersey and Guernsey; the 
service to commence on the 15th May. Having run on 
this route until November, 1857, both vessels were then 
purchased by the Steam Packet Company, as until the 
> opening of the Great Western Railway to Weymouth, 
when the passage was made in the daytime, there was 
little attraction to the Islands. By July, 1858, the traffic 





Steam at a working pressure of 25 lb. per | 


increased as to necessitate the purchase of another 
steamer, so the Brighton was bought. She was an iron 
paddle boat, built by Palmer at Jarrow in 1857, and was 
180 tons register, 198ft. 6in. long—12ft. longer than the 
Cygnus—21ft. beam, and 10ft. deep, and fitted by her 


the Channel Islands by way of Weymouth had so 
| builder with oscillating paddle engines of 140 nominal 
| 


| horse-power; supplied with steam by two tubular boilers | 


}at 30lb. pressure per square inch. This vessel was— 
| with the exception of the Newhaven-Dieppe boats—the 
| fastest steamer in England; she having on her first 
| ordinary trip made the passage from Jersey to Guernsey 
in 2 hours, and from thence to Weymouth in 5 hours 
20 minutes, the shortest passage ever made on that 
route. 

The above-described boats having in course of time 
been found inadequate for the service, and the company 
owning them not being in a position to incur the large 
outlay involved in the provision of new steamers, the 


tinue the Channel Islands service from Weymouth with 
the boats of the Steam Packet Company, and to provide 
a fleet of its own. To this end the railway company in 
1889 commissioned Laird Brothers, of Birkenhead, to 
build three twin-screw steamers specially adapted to the 
servic2, with all modern improvements, and engined to 
run at high speed. These vessels were named the Lynx, 
Antelope, and Gazelle, and2were far superior to anything 


| 


Great Western Railway Company determined to discon- | 


the journey is now made in 6} hours, as against 10 hours 
by the earlier boats, the time, of course, being exclusive of 
that occupied at Guernsey in the embarking and dis. 
embarking of passengers, and the taking in and discharge 
of cargo. 

The impetus thus given to the traffic by the provision 
of the Lynx type of vessels led the Great Western Rail. 
way Company in 1891 to augment the existing fleet by 
the addition of the steamship Ibex, the construction of 
which was entrusted to the same builders—Messrs, Laird 
of Birkenhead—and although she has not been go 
fortunate as her predecessors, having met with a serious 
accident while on service, she has proved herself to be a 
ship in every way worthy of the famed traditions of the 
Birkenhe id Lronworks and Shipyard. She is a larger and 
faster vessel than those of the Lynx class, being of 1159 
tons gross measurement, 265ft. long, 32ft. 6in. beam, and 
15ft. 6in. deep, and of steel construction throughout. 

In Fig. 3, page 509, we give an illustration of this fine 
vessel as she appears afloat. Reserving till later on jn 
our article a brief description of the disaster which befel 
her, and the means taken to restore her to her designed 
service, we here give a few particulars as to the vessel's 
construction, her passenger accommodation, and pro- 
pelling machinery. 

As previously stated, the Ibex is built entirely of steel, 
and for safety her hull is divided internally into ten 
water-tight compartments by transverse bulkheads; thry 





IBEX AFTER RAISiNG Fiz. 6 


hitherto running in the Channel service, attaining a speed 
of 16 to 17 knots an hour, andjbeing amongst the first 
twin-screw steamers introduced in cross-Channel’services. 

In Fig. 2, page 509, we give an illustration of the Lynx, 
the typical ship of the trio, they being built of steel, 
235ft. 6in. long, 27ft. 6in. beam, and 13ft. deep under 
deck,”’and having each a gross tonnage of 672 tons. The 
propelling machinery consists of two complete sets of 
inverted Etriple-expansion engines, each set having 
cylindersz16tin., 26in. and 41in. diameter, with a 2ft. 6in. 
piston stroke,*which,’with steam of a working pressure of 





Fig 7—BOTTOM OF IBEX 

150 Ib. per square inch generated in two cylindrical steel 
| boilers, and running at 125 revolutions a minute, develop- 
| ing 1600 indicated horse-power, give the vessel a speed 
| of 16 knots an hour. All three boats have fully realised 

the expectations formed of them, are still engaged in the 
| service, and are great favourites with the travelling public, 
as they are able to maintain their regular time-keeping 
during the most unfavourable weather. As an illustration 





of the improved service now obtaining in the matter of | 


time expended on the passage between Weymouth and 
' Jersey, and that in the days of the Cygnus and Aquila, 
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making her the best protected vessel in the cross-Channel 
service. She has five decks, on three of which, the main, 
bridge, and forecastle decks, passenger accommodation is 
provided arranged as follows :—The first-class saloon is 
on the main deck amidships, with cabins and state rooms 
on the main and lower decks; the ladies’ saloon being on 
the bridge and main decks. The main dining saloon 
extends right across the ship, it is 30ft. wide by 26ft. in 
length, and is fitted with two fore-and-aft dining tables, 
at which forty passengers can be accommodated at one 
sitting. This saloon is upholstered a green velvet, the 





SHOWING DIVER’S PATCH 


seats of the revolving dining chairs being covered with the 
same material.. It is lighted with a dome skylight and 
sidelights by day, and electrically by night. 

Asonly two classes of passengers are carried, the second- 
class are accommodated in a saloon on the main deck aft, 
the sleeping cabin being on the deck below. This saloon 
is fitted in hardwood upholstered in hair cloth, the sleep- 
ing cabin being an open room with berthsround. Space for 
promenade is provided on the bridge deck for first-class, 
and on the poop deck for second-class passengers. The 
ship throughout is lighted electrically, 200 lights being 
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provided; the generating power being obtained by direct- 
current dynamo, driven by powerful auxiliary engines. 

The propelling machinery of the Ibex consists of two 
independent sets of direct-acting inverted three-cylinder 
triple-expansion engines, having 22in. diameter high, 34in. 
diameter intermediate, and 5lin. diameter low-pressure 
cylinders, all having a piston stroke of 2ft.9in. Each 
set of engines has a circular surface condenser placed in 
the wings of the ship, supplied with cooling water by 
centrifugal pumps, and drives a three-bladed manganese 
bronze screw propeller 10ft. diameter which runs out- 
wards. Steam is supplied by two double-ended Scotch 
boilers, each having three furnaces at each end, with 
separate combustion chambers to each furnace. They 
are worked at a pressure of 160 lb. per square inch under 
forced draught with an air pressure in stokeholds equal to 
about an inch of water. 

At the normal running of the engines, or 155 revolu- 
tions per minute, the indicated horse-power developed by 
them is 4000, giving a mean speed of ship of about 
19 knots an hour, that being the contract speed for that 
power. The Ibex was built under Lloyd’s special survey 
for highest requirements, and has a Board of Trade 
certificate for the carriage of 600 passengers, full sleeping 
accommodation being provided for 140 first-class, and 70 
second-class passengers. 

The facilities for cross-Channel transit afforded by both 
the Great Western and South-Western Railway Com- 
panies having created a large and increasing industry in 
the Channel Islands, in the growth of early fruits and 
vegetables, which were by quick transit enabled to be 
distributed with despatch to all the inland markets of the 
country, and the increasing number of tourists visiting 
the Islands in consequence of the cheap and easy means 
of transit now introduced, rendered it necessary to make 
a still further addition to the Great Western Railway 
Company’s fleet, the size of the boats to be added at this 
juncture being only limited to the capacity of the ports 
of Weymouth and Guernsey. 

The additional vessels provided were the twin-screw 
steamers Roebuck and Reindeer—sister ships—built in 
1897 by the Naval Construction Company at its works 
and shipyard at Barrow—now Vickers, Maxim and Co.— 
which are vessels of the highest class for cross-Channel 
passenger traffic, and compare favourably with any ships 
of their size in the kingdom. In Fig. 4, page 509, we 
give an illustration of one of these vessels, the Roebuck, 
as she appears afloat; but as we intend later on to give a 
brief description of the internal arrangements and pro- 
pelling machinery of both vessels, we confine ourselves 
here to stating that each is of 1280 tons gross measure- 
ment, 280ft. long, 34ft. 6in. beam, and 16ft. 8in. deep; 
that both are capable of attaining a speed of 20} knots an 
hour, and are certified by the Board of Trade for the con- 
veyance of 842 passengers. 

Reference having been made in this article to a serious 
accident to the steamer Ibex, of the Great Western Rail- 
way Company's fleet, while on service, and that mishap 
being interesting from the fact of the vessel being sub- 
merged for upwards of six months, and subsequently 
successfully raised and now running on her station, we 
propose to conclude our present article by a brief account 
of the accident to the vessel, and the method adopted by 
her salvors in raising her from the rocks on which she 
struck and remained for the time mentioned. 

It was on January 5th, 1900, that the Ibex while on a 
voyage from Weymouth to Guernsey ran on the rocks in 
the Little Russell Channel leading to St. Peter’s Port— 
which is unfortunately very imperfectly lighted by the 
Island authorities, who owe so much to the enterprise of 
the railway companies—and sank right in the fairway, 
where the tide runs so strong that divers can hardly work 
for an hour together at slack water. 

There were forty passengers on board when the vessel 
struck, but the lifeboats were at once lowered and the 
passengers put in them, the ship sinking within ten 
minutes of the mishap, one of the crew who refused to 
jump into a boat being carried away and drowned. On 
an inspection of the wreck by divers it was found that 
it lay on a table rock some 230ft. long, supported amid- 
ships, but with about 10ft. of her length overhung at each 
end, it being possible for a man to walk under her at those 
parts. The position of the Ibex being a danger to 
navigation, her owners had to decide whether she should 
be destroyed by dynamite, or an attempt made to salve 
her; the latter a risky operation, when taking into 
account the rocky nature of the locality, and the strength 
of the tide in the narrow channel in which she lay. It 
was, however, eventually decided to adopt the latter 
course, and contractors were approached with a view to 
the salvage of the vessel. 

As in the case of the steamer Paris, when she struck on 
the Manacles, so it was with the Ibex, no English firm 
could be found to undertake the task of floating her. In 
these circumstances the Great Western Railway Company 
had no alternative but to place in the hands of the salvors 
of the Paris, a German association, known as the 
Northern Salvage Company, the task of raising the 
vessel, which was to be done on the terms—as with the 
Paris—of “no lift no pay.” It may not be generally 
known to our readers that this Salvage Company has 
vessels in steam at Gibraltar, Marseilles, Zante, Con- 
stantinople, the North Sea, the English Channel, and the 
Elbe, on the off chance of obtaining salvage work. 

The Ibex was in an apparently hopeless position. 
Seeing that it would be impossible to lift the vessel with- 
out damage, if slung at both ends in chains passed under 
her, by reason of the great weight of her machinery 
amidships, recourse was had to the passage of some ten 
or a dozen wire hawsers under her bottom, a way being 
made for them if necessary by blasting the rock bed on 
which she lay. Operations were commenced on May 
30th, 1900, and preparations for an attempt to lift the 
vessel were completed by July 9th. 

For the actual raising of the Ibex two pontoons and 
two large hulks were employed; the former haying a 
lifting capacity of about 700 tons each, which were 
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placed on either side of the vessel forward, and the hulks 
in a similar position aft; the vessel’s head being to the 
north. Wire hawsers—some eight at first—were placed 
under the bottom of the Ibex, and made fast to the 
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This was of a 


taken to Milford for a thorough overhaul. 
very extensive character, carried out by her buildcyrs, 
Messrs. Laird, with an entirely satisfactory result, the 
vessel now being in every respect as good as when first 


pontoons and hulks. To prevent the former from coming | launched, her speed, in fact, being slightly better than 
tozether when the lifting strain came on the hawsers, | before the accident. 


. ‘ 90: | 
four large timber beams, each 39ft. long, and about 22in. | 
square, were made fast over the wreck, with their butt | less than her value, but her owners are to be congratu- 


ends resting against the inner sides of the pontoons; 


The cost of her salvage and repairs was probably little 


in | lated in having saved so fine a vessel, and it is to be 


addition to which a number of upright wooden “fenders” | sincerely hoped that she has a more fortunate future 


were also placed against the sides of the pontoons nearest 
the wreck. 


As the strength of the tide—between 8 and 9 knots— | 


had to be provided for, three tug boats were requisitioned 


from Germany, and took up a position forward of the | 


hulks, with their heads to the south. 


The sinking power | 


of the pontoons having been practically given to them by | 
water ballast let into them to increase their displacement | 


at will, the slack of the hawsers under the bottom of the | 


wreck was taken up as the pontoons sank. This being 
effected at low water, and the hawsers being made taut, 
as the tide rose the pontoons and hulks were pumped 


out, and the whole—pontoons, wreck, and hulks—gradu- | 


ally rose together. The pontoons and hulks being securely 
fastened together by warps, and the tow ropes of the 
tugs made fast to the hulks, all was in readiness for the 
order to go half-speed ahead. At this moment the 
various craft engaged in the operation were in the posi- 
tions shown in the sketch below. 
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A fourth Tug was requisitioned 
for the final towage. 
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When the vessel had been raised clear of the bottom, | 


the bow some 15ft., and the stern almost 8ft., it was 
discovered that the hulks could not raise the stern 
sufficiently to clear the end of the reef, which was 6ft. 
higher at that end than at the other, so the Ibex had to 
be grounded in her old position and the pontoons hauled 
further aft so as to take the weight of the vessel better, 
the greater weight having been found to exist more amid- 
ships. Three attempts at lifting had to be made before 
success was reached and the sunken vessel’s deck brought 
to the level of the water, when she was towed with her 
supporting pontoons and hulks for some two miles stern 
first into St. Peter’s Port and there beached. 

As the tide ebbed the decks of the Ibex were un- 
covered, but not a vestige of wooden planking was 
visible, it being covered by marine plants from 6in. to a 
1ft. in thickness. On every rail hung long festoons of 
seaweed. Some, 8ft. to 12ft. long, hung down into the 
engine-room. The water was still up to the tables in the 
saloon, but they appeared to be covered with green moss. 
On this apartment being freed of water it had the appear- 
ance shown in our illustration—Fig. 5, page 508—the 
festoons of seaweed depending from above, and the floor 
carpeted with sea-grass. In one of the deck cabins the 
bed appeared as if freshly made, with the sheets turned 
down and undisturbed. The ship’s poop appeared as 
shown in Fig. 6, page 508. The wheel and binnacle 
were entirely hidden by feathery sea-grass, the compass 
being missing. 

On rowing round the Ibex, she was so covered, or 
rather shrouded, in many coloured seaweed, that her out- 
line could with difficulty be determined. On being left— 
after two or three shiftings—high and dry on the beach, 
her forward bottom, which was the most damaged, was as 
shown in Fig.7, page508. Her starboard quarter was found 
to be bent, anda hole 17ft.in length was rent in her starboard 
bilge, but her plates were damaged for a length of 40ft. ; 
her hull was otherwise uninjured. In scraping off the 
seaweed the paint about the vessel was found unsoiled, 
the weed having apparently acted as a preservative. She 
was temporarily repaired in Guernsey harbour, and finally 


|in the mineral traffic of the North-Eastern Railway. 


before her, and that the course adopted by the Great 


| Western Railway Company will ke justified by the results. 








HEAVY MINERAL WAGONS, NORTH- 


EASTERN RAILWAY. 
We illustrate above a wagon of a new type now being tried 
The 
construction will be readily understood from our engraving. 


The load is 35 tons, and the tare 14 tons, or 40 per cent. of 
the paying load, as against 50 per cent., which is about the 


| average of 10-ton wagons. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Senior engineers, R.N.R.: J. 
Murray, to the Duke of Wellington, and John Sinclair, to the 
Pembroke, both additional, and for three months’ instructional 
course at dockyard. Engineers, R.N.R.: W. Cartlidge, H. J. R. 
Miall, and W. C. Lewis, to the Pembroke, and J. Birehall, A. E. 
Starkey, E. O. Griffith, and J. C. McGowan, to the Duke of 


| Wellington, all additional, and for three months’ instructional 


course at dockyard. Engineers: R. Bryan, to the Pembroke, for 
the Buzzard, and W. A. P. Smith, to the Orion, for the Banshee. 


THE GREAT CENTRAL RAILWAY CompaNy.—Important changes 
are being carried out in the working arrangements of the Great 
Central Railway Company. Up to the present the whole of the 
system has been controlled from the head-office at Manchester, but 


| ascheme of decentralisation is being arranged, and will shortly 





| 





come into force. The line has been divided into four districts, 
each of which will be placed under the direction of a superintendent 
of traffic, having extensive powers to act without reference to the 
chief officials, The Manchester district will comprise the line from 
Manchester to Woodhouse, with the otficeat Manchester. Another 
district will be Woodhouse to the Metropolitan system, with head- 
quarters at Leicester. The South Yorkshire district, including 
Grimsby and Lincoln, will be controlled from Doncaster ; and for 
the Lancashire and North Wales district Liverpool will be the 
centre. Many railway companies are dividing the working arrange- 
ments of their lines into sections, and in the case of the Great 
Central this step has been rendered necessary consequent upon the 
opening of the London extension. The company is also giving 
attention to the acceleration of the passenger train service to and 
from London. ‘The present trains are behind other companies in 
regard to time occupied, and the company has decided to revise the 
whole of the principal express service and appreciably quicken 
them. This will be accomplished by use of the new large and 
powerful locomotives the company has recently turned out, which 
are capable of taking the gradients without loss of speed. At the 
company’s Gorton Works more powerful goods engines, having 


| eight wheels coupled, and capable of hauling heavier mineral 


trains than has been possible in the past, are being built. By 
lengthening the trains the congestion of the busy parts of the line 
will be relieved. 


H.M.S. LeEviaATHAN.—The armoured cruiser Leviathan, built, 
armoured, and engined by John Brown and Co., Limited, anchored 
at Spithead on Monday night on the conclusion of her steam trials, 
which have been completely successful. On May 13th and I4th 
she ran her 30 hours’ trial at one-fifth her power, when she drew 
26ft. lin. forward and 26ft. 6in. aft, and she had a steam pressure 
of 200 lb. to the square inch in the boilers. The vacuum was 26in. 
starboard and 25in. port, and the revolutions 70-6 starboard and 
70-9 port. ‘The collective indicated horse-power was 6372, being 
3182 starboard and 3190 port. The speed was 15-238 knots, which was 
the mean of four runs over the measured mile, and the coal con- 
sumption was 1-76 lb. per unit of power per hour. She left Spit- 
head on May 15th for her two more important trials, which were 
mainly carried out on the Cornish measured distance. At her four- 
fifths power trial she drew 26ft. 2hin. forward and 26ft. din. aft, 
and had 245 lb. steam in her boilers, with an even vacuum of 
26in. on both sides. The revolutions were 107-3 starboard and 107 
port, and the collective indicated horse-power 22,882, being 11,584 
starboard and 11,298 port. There was no air pressure, and the 
speed was 21-96 knots, with a coal consumption of 1-75 lb. per 
unit of power per hour. On May 19th she left Plymouth for her 
eight hours’ full power trial, when she drew 26ft. 2in. forward and 
26ft. 2hin. aft, and had 280 lb. steam in her boilers, the vacuum 
being 25-6in. starboard and 25-5in. port. The revolutions were 
121-2 and 120-8 respectively, obtained by 31,203 indicated horse- 
power—15,829 starboard and 15,374 port. The mean air pressure 
was -35in., and the speed 23-23 knots, with a coal consumption cf 
1-94 lb. per unit of power per hour. She finished the trial on her 
run up Channel and anchored at Spithead,— Times 
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RAILWAY MATTERS, 


A 2,000,000-BARREL oil reservoir has been completed at 
Beaumont, Texas, by the Southern Pacific Railway Company. 


Last year in the United Kingdom 14 railway servants 
were killed, and 571 injured, whilst coupling or uncoupling 
engines. 

A GerMAN syndicate has been refused the concession 
sought from the Korean Government to construct a line of railway 
from Séoul to Gensan. 

THERE were fifty-nine train accidents in the United 
States in March, of which twenty-eight were collisions, and twenty- 
six derailments. The number is below the average. 


TE total number of persons killed on the railways of 
the United Kingdom last year was 1171, as compared with 1250 in 
the previous year, or a decrease of 79. The total number injured 
was 6740, as against 7353, or a decrease of 613. 

Tur Light Railway Commissioners held an inquiry at 
Cheltenham on the 15th inst., and granted the order, subject to 
the final approval of the Board of Trade, for the extensions of the 
existing Cheltenham and District Light Railway to Charlton Kings 
and Leckhampton. 


Tue Railway and Canal Commissioners will sit at the 
Royal Courts of Justice on June 10th and following days to dispose 
of objections taken by English railway companies to the draft rules 
prepared by the Board of Trade under the Railway Employment 
(Prevention of Accidents) Act, 1900. 


A prIveER on the Rock Island Railroad in America has 
invented a pneumatic device for opening and closing the fire-doors 
of locomotives. The only action required by the fireman is to 
press his foot on a pedal when he wishes the door to open and 
remove the pressure to allow it to close, 

THE engineers expect that the Rapid Transit Railway 
in New York will be in operation before the end of the year 1903. 
The intention is to make every station different in colours and 
mural designs, so that a constant traveller will recognise imme- 
diately the station for which he is destined without having to search 
for any sign, 

DvrtnG the past year the Andalusian Railway Company 
has at length commenced to build a new station in Cadiz to replace 
the uld wooden station which was erected as a temporary concern 
some forty years ago, The station is to be 400ft. in length by 
270ft. in breadth and 40ft. in height, and there are to be two 
separate platforms, one for arrival and the other for departure. 


A ratLway accident causing injury to eight or nine 
persons occurred the other day, about 100 yards from Kilmarnock 
Station, at a point where the traffic crosses the main lines of the 
Glasgow and South-Western Railway to join the main system of the 
Glasgow and Barrhead Railway. The mishap occurred to the train 
from Darvel to Glasgow, ak in consequence of the Curd Fair 
holidays had an unusually large number of passengers. 


Tue Navy League has received a letter from the Office 
of Works acknowledging their letter on the subject of the Nelson 
column and the tube railway schemes affecting Trafalgar-square. 
The Board state that they are fully alive to the necessity of guard- 
ing in every possible way the safety of the column. They will 
satisfy themselves that the column is safeguarded before the First 
Commissioner advises the King to give his assent to any Bill. 


Compound locomotives are little used on the Penn- 
sylvania Railroad, and many compounds acquired with roads 
absorbed by the Pennsylvania system have been converted into 
simple engines. It is found thet the simple engines give greater 
mileage with less time and cost for repairs, while coal is obtainable 
at so cheap a figure that the fuel economy does not compensate 
for the loss due to the greater time which the compounds spend 
in the shops. 


A CABLE railway has been completed to the top of 
Mount Beacon, a mountain near Fishkill, N.Y It gives access to 
lands proposed as a summer resort. The road is 2150ft. long, and 
the grade is said to be 64 per cent. for 800ft. of this distance. 
Two 175 horse-power electric motors at the top operate the drums 
on which the igin. hauling cable is wound. The chief dependence 
for safety is upon powerful brakes on the cars, and upon strong 
steel jaws that would enter the wooden guard rails in case the 
cable broke. 


Tue resignation of Mr. J. Alexander, the superintendent 
of the Great Northern Railway line, has been accepted by the 
board with much regret. Mr. Alexander’s official connection with 
the Great Northern Company, which continues until December 
next, covers a period of more than forty years. Mr. W. J. Grin- 
ling, the company’s chief goods manager, has been appointed chief 
traffic manager. The board has also acceded to the request of Mr. 
W. Latta, the secretary to the company, after a period of forty- 
six years’ faithful service, to be allowed to retire in the course of 
the year. The position of general manager, vacant by the resig- 
nation of Mr, Steel, has not yet been filled. 


Over 90 niiles of electric tramway lines are in opera- 
tion in Nice and the surrounding cantons. The system is partly 
overhead trolley and partly underground conduit, there being 
between four and five miles of the latter in the centre of the town. 
There are 110 motor cars, 4 locomotives, and 60 trail cars, About 
50 more motor cars have been ordered. Goods such as cement, 
coal, materials for construction, and other heavy goods, are carried 
on some of the lines. The motive power is furnished by a trans- 
mission line over 20 miles long, and there is also a station worked 
by steam engines of some 2000 horse-power to be used in case 
of necessity. The underground system is supplied by rotary con- 
verters, 


TuE President of the Board of Trade, in the House of 
Commons, in reply to a question, said that draft rules had been 
prepared by a Committee under the chairmanship of Lord James 
for the purpose of carrying out the 1900 Act for the better preven- 
tion of accidents to railway servants. These rules had been sub- 
mitted to the various railway companies, and eleven of the parties 
interested had decided to have their objections ruled upon by the 
Court of the Railway and Canal Commission. The references to 
the Court had been duly filed, and the hearing would probably be 
taken on the 10th of next month. No experiments had yet been 
made by the Board under Sec. 15 of the Act of 1900, but several 
railway companies were ccnducting experiments. as to improved 
appliances, and trials had in many cases been attended and watched 
by officers of the department. 


TRIALS were recently made by Mr. M. D. Stewart, 
master mechanic of the Rio Grande Sierre Madre and Pacific, with 
a view to determining the relative economy of coal and fuel oil 
under ordinary conditions of working. The tests were made at the 
Juarez shops of the company, and covered a period of ninety days. 
During this time the boiler was fired forty-five days with coal and 
then forty-five days with oil, the conditions and work performed 
during both periods being very similar. The boiler was supplied 
with water heated to a temperature of 180 deg. Fah,, and the 
steam pressure carried was 70lb. The coal used was from Strawn, 
Texas, and the oil used came from Beaumont, Texas. During the 
first period there were burned 48-03 (2000 Ib.) tons of coal, and 
during the second period there were burned 165-3 barrels (42 gals. ) 
of oil, resulting in a proportion of 3-44 barrels of oil to 1 ton of 
coal. Fuel oil is sold in El Paso at 74 cents a barrel, at which rate 
3-44 barrels (the equivalent of 1 ton of coal) would cost 2-54 dols., 
43 compared with 5-50 dols, per ton for steam coal, 





NOTES AND MEMORANDA, 


Tue population of Nice, according to the census taken 
in March, 1901, was 127,027. This is rather an extraordinar: 
increase over the figure for 1898, given in the report for 1900, 
namely, 108,227. 


Tue Japanese do not appear to take readily to the 
motor car, There are only about four of these vehicles in Tokyo, 
and a Consular report states that it is doubtful if there will ever 
be much of a demand for these vehicles in Japan. 


THE quantity of coal imported into Cadiz in 1901 
amounted to 65,480 tons, or 4222 tons less than in 1900. From 
the ports in the North of Spain, Gijon and Avilés, 22,031 tons 
were imported, showing an increase on the preceding year of 1297 
tons, whereas from Cardiff and Newcastle the amount of coal 
imported was only 43,449, or 5519 tons less than in 1900. 


From the report of the Commissioner of Labour of the 
State of New York, it appears that on September 30th, 1901, the 
number of labour organisations in the State was 1881, with a mem- 
bership of 276,141, showing an increase as compared with 1900 of 
246 organisations and 30,760 members ; of these members 14,618 
were women, an increase of 2790 since the previous year. 


Precious stones from United States sources to the 
value of £57,810 were produced in the year 1901. The largest 
item—£23,600—is credited to turquoise, and sapphire—£18,000— 
comes next. The list issued by the United States Geological 
Survey covers thirty-two items, and includes the diamond, ruby, 
mae, &c., but in each case the value of these produced is very 
small, 


AccorpinG to the monthly shipbuilding returns com- 
piled by the United States Commissioner of Navigation, 115 
vessels, aggregating 79,753 tons gross, were built in the United 
States last month, of which 39, of 8410 tons gross, were wooden 
sailing ships ; 62, of 4966 tons, wooden steamers; and 14, of 66,377 
tons, steel steamers. Of the total, 14, of 41,678 tons, were built 
on the Great Lakes. 


THE two days’ motor-car race, under the sanction of 
the French Government, which began and ended in the neighbour- 
hood of Paris, resulted in a victory for two Englishmen driving 
French cars. Both the first and the second cars were 40 horse-power 
Panhards, Maurice Farman winning by about three-quarters of an 
hour, and Charles Jarrott running second. Throughout the two 
days’ journey the roads were excessively greasy. 


THE quantity of water used in London for street wash- 
ing last year was 37,708,690 gallons, while the amount of refuse 
removed was sufficient to fill 44,975 vans, together with sweepings 
and slops from the public ways, making a total of 75,090 loads, 
The refuse destroyed at Lett’s wharf was represented by 22,657 
loads, which produced a residuum of 3961 loads of valueless clinker, 
for the removal of which the Corporation had to pay. 


One of the most remarkable features in the mining of 
bituminous coal in the United States, says a Consular report, is 
the progress made in the development of undercutting machines ; 
in 1898 the amount mined by machines was 32,413,144 short tons, 
in 1899 it rose to 43,964,000 short tons, and in 1900—notwith- 
standing a decrease in Illinois, where the labour unions opposed 
the use of these machines—to 52,790,500 tons. The number of 
machines in use was 3907 in 1900, as compared with 3125 in 1899, 
and 2622 in 1898. 


Accorpine to Mr. J. Stirling, Government geologist 
and mining representative of Victoria, the coal production of the 
Commonwealth has increased enormously during the last five years, 
the annual output now reaching over 6,308,136 metric tons. There 
are 62,000 square miles of proved cval-bearing territory in the 
Eastern States. The probable quantity available, after deducting 
one-third for loss in working, in a from 2ft. to 27ft. in thickness, 
is not less than 240,448,053,000 tons. Australia has at present 
over 140 collieries at work. 


THE engineer to the City of London, Mr. D. J. Ross, 
in a report to the Corporation on the subject of the works executed 
during last year by the Public Health Department, states that 
beneath the City streets there are 14 miles of subways under the 
control of the Corporation, but there are other subways not con- 
trolled by the City authorities. The length of gas, water, tele- 
graph, and other tubes, laid in the corporate subways extend over 
11 miles, being an increase of 3 milesduring the year. The electric 
light and telegraph conduits alone contain some thousands of miles 
of wire. 


Tue German Government has offered first, second, and 
third prizes of 10,000, 5000, and 2000 marks respectively for the 
best Vorspannmaschine, or draught wagon, with alcohol motor. 
These prizes are offered jointly by the Ministries of War, Agricul- 
ture, Domains, and Forestry, and are intended to hasten and bring 
out in completed form the several types of spirit motor vehicles for 
military and general purposes. The wagons are not to weigh more 
than seven tons in working order, they must be able to mount an 
incline of 1 in 10 at three miles an hour, and be capable of running 
434 miles per day. They must also be able to haul another vehicle 
weighing 14 tons laden. 


Tue Board of Mediation and Arbitration of the State of 
New York, reporting for the nine months from January Ist to 
September 30th last, gives the number of strikes and lock-outs 
during that period as 126, of which 45 were for an increase of wages, 
31 for a reduction in the hours of work, and 27 on the question of 
unionism. The report states that the employers won all the dis- 
putes of the sympathetic kind, and also those involving the employ- 
ment of particular persons ; they were wholly or partially defeated 
where the method of paying wages was concerned, and for the 
most part when a reduction of wages was involved ; while disputes 
about increase of wages and reduction of hours were mostly settled 
by compromise. 


Tue tendency of streams to diverge from a straight 

vath and to assume a zigzag course forms the keynote to a paper 
»y Mr. Lewis B. Haupt, on single curved versus double straight 
jetties, in the Journal of the Franklin Institute for April. Where 
a river assumes a sinusoidal form there is a constant tendency of 
the current to eat away the concave banks and to deposit silt on 
the convex ones, and the author considers that if this natural ten- 
dency is counteracted by confining the stream between two parallel 
straight jetties, much expense in dredging out the river bed will be 
incurred, whereas the construction of a single wall at the concave 
side of bends willenable Nature to do her own work by keeping 
the channel scoured at the side of the wall and forming a convex 
training bank at the other side. This method has been tried with 
success at Arkansas Pass in Texas. 


A REFRIGERATING store in Chicago has its power plant 
installed on the eighth floor of the building, 90ft. above the 
ground level. This was necessary owing to the fact that the base- 
ment was needed for storage purposes, and it was thought that 
the heat of the boiler and engine-rooms would interfere with the 
working of the freezing apparatus. The plant includes three 
double-ended marine boilers, having diameters of 10ft. 6in., 
together with an economiser, the coal being hoisted by a con- 
veyor; and there are in the engine-room three 75-kilowatt 
machines. The engines run at 275 revolutions per minute, and 
are of the horizontal cross-compound type, with the cylinders as 
close together as possible ; the cranks are set at 180 deg., and the 
reciprocating parts of the ve gs and low-pressure sides are equal in 
weight, No vibration is said toe be noticeable, 





MISCELLANEA, 


SrructTurRAt steel continues scarce in the States, and 
the remarkable spectacle is seen of the United States Government 
importing structural steel for navy yard construction. 


CanaDaA has just turned out her first batch of steel rails. 
The plant at the mill is said to be up to the most modern standard, 
and it is anticipated that a successful future is before the enter- 
prise. 


Two men connected with a traction engine were each 
fined twenty shillings and costs, and ordered to pay six shillings 
towards repairing the damage done to roads in Newcastle by the 
use of the engine while hauling a load. 

A WoopDEN chimney stack, 160ft. high, is in operation at 
Mapimi, in the province of Durango, Mexico, The interior is 
lined with corrugated iron, aud there are platforms at intervals to 
throw water on the wood if 1t catches fire. 


A NEW petroleum region has been discovered on the 
White Sea, in the north of Russia, The springs lie in the palieozvie 
rocks of Timan, along the river Oukhta, an affluent of the Ischma, 
in the two governments of Archangel and Wologda. 


From Algiers comes news of the formation of a new 
line of steamers under the British flag, to run between Marseilles, 
Algiers, Gran, Philadelphia, Boston, and Baltimore. The service 
is to be a monthly one, with boats of 5000 to 6000 tons capacity. 


THE coal mines of Tongshan and Lingsi are the only 
mines in China worked upon modern methods. Anthracite coal 1s 
mined on the Yalu River, is hauled 50 miles by mule carts, and 
sold to the natives. All Southern Manchuria seems to be 
remarkably well supplied with coal, but it is only locally worked 
and used. 

Tue British Vice-Consul at Gijon reports that the 
obsolete methods of agriculture are now undergoing strong criticism 
in Asturias, and the recent importation of modern agricultural 
machinery is doing a great deal to show the Asturian farmer that 
the use of modern appliances is both profitable and labour-saving, 
Large numbers of American and Belgian ploughs are being 
purchased. 


Art 8.20 on Tuesday morning an electric mail van started 
its daily run from Mount Pleasant, its first load being a special 
delivery of mails to Waterloo. This is the first occasion that an 
English built electrical motor van has been used for this purpose. 
The van was built by Mr. Carl Oppermann, of Clerkenwell, the 
motive power being furnished by a set of the ‘‘A. B. C.” electric 
accumulators. 


Tue Japanese Government have again laid before the 
Diet proposals for the projected steel works at Kure for naval 
requirements ; £647,217 are to be expended over a period of four 
years. Armour plates and steel for heavy guns are to be manu- 
factured at this new establishment, and as imported material will 
not come into competition with its products, it is very likely to 
prove a success, 


A NATURAL soap mine has been found in the foothills 
near Ashcroft, British Columbia. This natural washing compound, 
containing borax and soda, is found on the bottom and sides of 
several soda lakes, but no two analyses of the compound agree as 
to composition, the same sample having been reported as contain- 
ing 16 and 26 per cent. of borax. A syndicate has been formed to 
put the product on the market. 


A PLAN for a canal between Cronstadt and the south 
coast of the Gulf of Finland has been submitted to the Russian 
Minister of Finance. It will extend from Oranienbaum to Rone- 
head, and will then take an eastern turn in order that a dock for 
merchant vessels may be laid down. Its length is to be about six 
sea miles, and berthing places for vessels will be made at certain 
intervals, The cost is estimated at £700,000. 


Tue tourist traffic has more than doubled in Syria 
during the last ten years. At present about 750 foreign tourists 
pass through Beirut annually, most of them proceeding to Baalbek 
and Damascus. Twice this number go through Palestine. Galilee 
is also growing in favour among tourists. The figures given do not 
include pilgrims, thousands of whom seek the holy places, nor the 
special excursions which lately have come into vogue. 


Accorp1nG to a British consular report, a coalfield of 
an area of 150,000 acres in Asturias, and yielding a superior quality 
of fuel, is being worked. It is stated that the new departure in 
the manner of working in this district, hitherto confined to surface 
mining, is one of great importance to manufacturers of coal-mining 
machinery, and it is to be hoped that British manufacturers will 
not be slow to recognise the opening of a fresh market for their 
machinery. 


AccorpiInG to the United States Consul at Beirut 
inquiries about automobiles are being made in Syria. Only one 
specimen, an inferior second-hand French machine, has been seen 
in Beirut ; but it is thought that in Syria and Palestine, with their 
lack of railways and street cars, and with their rapidly developing 
carriage-road systems, automobiles would do well. Vehicles in use, 
therefore, must be strong and durable. In Beirut alone 500 horse 
carriages are running. 


Tue British Consul at Erzeroum says there would 
seem to be an opening for bicycles in that district, as the condi- 
tions are particularly favourable. The very great majority of the 
population resides in the gardens which run east from the city, 
where are the bazaars and public offices, for several miles, and go 
to and fro every day to business. There are two good macadamised 
roads which connect the city and the gardens, Several bicycles 
have recently been introduced. 


Accorpine to the report of the Auckland Harbour 
Board for the twelve months ending December 31st, the receipts 
last year from all sources amounted to £152,884, and the expendi- 
ture for salaries, harbour works, equipment of Calliope Dock, 
maintenance, and payment of debentures drawn, to £133,099, 
leaving a balance of £19,785. The revenue was a record. The 
shipping arrivals, including all classes except provisional coasters, 
aggregated 1,182,757 tons gross, and the departures 1,162,936 tons 
gross, being an increase of 293,613 tons and 292,604 tons respectively. 


A Russian oil well in the Baku Peninsula, says the 
United States Consul, James C. Chambers, of Batoum, produced 
180,000 barrels per day for the first two or three days, and con- 
tinued to flow until it produced over 2,000,000 barrels. This well 
was 1813ft. deep and finished with a l4in. pipe. While such a well 
would mean a fortune in a few days in Texas, Mr. Chambers says 
that the owner of this well that produced 2,000,000 barrels in thirty 
days lost money at it. But the well was on Government property 
and subject toa tax of 5 kopeks per pood, or 24 cents on 36-112 lb. 
The well dried up owing to another well being tapped in the 
neighbourhood. 


Tue U.S. naval programme for 1903, as presented in 
the Naval Appropriation Bill, involves the expenditure of 
£15,531,875, or £88,480 less than last year. For the increase of 
the Navy provision is made for pon tee first-class battleships 
of 16, tons displacement, at £842,400 each, exclusive of armour 
and armament ; two first-class armoured cruisers of 14,500 tons at 
£931,800 each, and two 1000-ton gunboats at a cost not exceeding 
£760,400. The report says that the 138 vessels of the new navy, 
built and building, cost £47,016,441, but out of this number the 
naval strength lies practically all in the eighteen battleships, eight 
armoured cruisers, and twenty-one protected cruisers, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AusTRIA.—F. A. BrockHaus, 7, Kumpfgasse, Vienna rs 
(HINA.—KELLY anp WALSH, LimitED, Shanghai and Hong Kong. 
FRANCE.—Bovveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMAN Y.—AsuEr AND Co., 5, Unter den Linden, Berlin. 
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£2” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

“7 All letters intended or insertionin Tak ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
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REPLIES. 


L. E. B. (Clapham).—We presume you mean drawings. If so, we have 
not published anything that would be of much use to you. 

A. 8. (St. Albans).—We fear we must answer your three queries in the 
negative. Professors have always to their hand numbers of students 
from which to select assistants. 

F. (Victorian Railways).—We presume that by sway bracing you mean 
wind ties, It does not appear to us that in a structure so much on the 
skew and with so rigid a floor any special wind ties are needed. 

Burma Farriiz Encings,—The engine shown in Fig. 1, page 492, was 
built by the Avonside Engine Company in 1880, and not, as stated, in 
1872. ‘The engine described, however, was built as stated in the last- 
mentioned year. 

Lasor Omnia Vincit.—There are very few books that are likely to be of 
much use to you. The design of mountings changes rapidly. For 
general information, however, see Lloyd and cock, ‘‘ Modern 
Artillery,” and the ‘‘ Treatise on Service Ordnance.” The former is 
published by Griffin, Portsmouth; the latter by Eyre and Spottis- 
woode, London, 
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INQUIRIES. 


HEEL TIP MACHINES. 
Sir,—I shall be much obliged to any reader who will give me the 
address of makers of machines for producing steel heel tips for boots. 
London, May 21st. F. 








MEETINGS NEXT WEEK. 


Tue INsTiTvTE OF MARINE EnGIneERS.—Monday, May 26th, at 8 p.m. 
Experimental Committee : Lecture and experiments. 

City or Lonpon CoLLEGE Scrence Socrety.—Wednesday, May 28th, 
at 730 p.m. The Haslemere Congress of the S.E. Union of Science 
Societies. Prof. J. Logan Lobley, Delegate. 

DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Thursday, May 29th,.at S p.m., at the Royal College of Science, 
Stephen's-green. Paper, ‘‘ The Lighting and Driving of Textile Mills by 
Electricity,” by Marshall Osborne, Associate Member. 

Roya Institution oF Great Britain.—Friday, May 30th, at 9 p.m. 
Discourse on ‘‘The Progress of Electric Space Telegraphy,” by G. 
Marconi.—Afternoon Lectures at 3 p.m.: Tuesday, May 27th, “The Laws 
of Heredity, \with-Special .Reference to:Man,” by Prof. Carl Pearson ; 
Thursday, -May 29th, . ‘Contemporary: British Sculpture,” by M. H. 
Spielmann ; Saturday, May 31st, “The Development of the English 
Drama,” by Prof. Brander Matthews. 
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BOILERS FOR THE NAVY. 


Last week we stated that steam was to be 
supplied to the engines of the six first-class British 
cruisers recently ordered by a combination of Scotch 
and water-tube boilers, one-fifth of the former and 
four-fifths of the latter. We pointed out that the 
proportion of Scotch boilers was too small—that 
there ought to have been at least enough to run the 
engines up to one-third of their full power, which 
would have sufficed for all cruising purposes, and 
would have left the water-tube boilers unused and 
ready for emergencies. It was understood that the 
policy of the Admiralty was based on a recom- 
mendation of the Boiler Comm ttee. 

We are now in a position to state that the advice 
of the Boiler Committee has not been followed. 
The maximum indicated power of each cruiser is to 
be 22,000 horses. One-fifth of this would be 4500 
horse-power, which is not sufficient for cruising. 
The Committee advised the use of cylindrical boilers 
to develop 6000 indicated horse-power, which, if it 
all went to the propeller shaft, would give a mean 
speed in smooth water of 15:5 knots. Auxiliaries, 
relaxation of effort in the stokeholds, deterioration 
in fuel, would bring this probably down to 12:5 or 
13 knots, which would still be sufficient for cruising 
purposes. Furthermore, the Committee recom- 
mended the fitting of Yarrow boilers with 1-75in. 
tubes, to the exclusion of any different type, for these 
particular vessels, because the Niclausse and 
Babcock types will be fully tried in other ships. 
If these recommendations of the Committee 
had been followed the water-tube boilers could 
have been kept in first-rate order, and we 
should have heard no more about having to re- 
boiler cruisers every three years or so. It is not 
easy to understand what is passing through the 
minds of the Lords of the Admiralty. It seems 
absurd to appoint a Committee and then ignore its 
recommendations. If the cylindrical boiler is to be 
retained at all it ought to have fair play. Under the 
circumstances we shall not be surprised to learn by- 
and-bye that the Scotch boiler has failed to satisfy 
the demands of the Navy, that it cannot make steam 
enough, and must be forced to its destruction. All 
prospect of this would have been avoided if the 
advice of the Committee had been fully followed. 

On one point we can congratulate the Admiralty ; 
we understand that in the new cruisers the boiler 
pressure will be reduced to 210lb. We have so 





persistently argued that 350 1b. pressure could give 
no economical advantage worth the trouble, expense, 
and risk of break downs entailed by excessive 
pressure, that we find no small satisfaction in the 
decision of the Admiralty. On the whole, we believe 
it will be found that the labours of the much- 
criticised Boiler Committee will confer lasting 
benefits on the British Navy. Nothing but utter 
ineptitude on the part of the authorities can stand 
in the way. 


THE DEVELOPMENT OF PRIME MOVERS. 


Ir is not necessary, we think, to waste space in 
defining what the word development means as 
applied to prime movers of all kinds. These are, in 
the main, heat engines. They are more efficient 
than they were; they daily become at once more 
economical in the use of fuel, and more trustworthy 
in their action. This latter merit is due in part to 
good workmanship and material, in part to carefu 
designing. The former is the result, for the most 
part, of mastering the theory—such as it is—of the 
conversion of heat into work, and the skilful adapta- 
tion of mechanism to the carrying out of this theory 
in practice. Thus, for example, theory tells us that 
it is wise to superheat steam ; but experience of the 
effects of superheated steam on metals and oils 
must be used to guide talent and skill in order to 
prevent some very unpleasant events happening. 

An examination of various schemes more or less 
successfully put into practice of late years teaches 
lessons which are not without interest. One of the 
most conspicuous is that the more uniform is the 
exertion of effort, the more economical the machine 
appears to be. This statement, be it observed, does 
not refer in any way to reduction of friction, wear 
and tear, or such like, to the presence of which 
importance is rightly attached. We refer to quite 
another matter. Itis a fact that the more uniformly 
power is put forth, the more economical, other 
things being equal, is the prime mover in practice. 
It is not very easy to see why this should be the 
case, and the difficulty is not lessened by the cireum- 
stance that in theory the economy of a heat engine 
is not sensibly affected by the uniformity or the 
reverse of its efforts. Thus, for example, it admits 
of being mathematically demonstrated that a single- 
cylinder engine should be just as economical as a 
compound engine, and a compound engine as one with 
three cylinders—that, in a word, the efficiency of a 
heat engine working with an expanding fluid is 
independent of the number of cylinders through 
which the fluid passes. But when we come to see 
things as they are, and not as they ought to be, we 
find that the engine with three cylinders is more 
economical than the one with two, and this last than 
the engine with one cylinder. Be it understood that 
we are not now offering explanations of the reason 
why ; we content ourselves with calling attention 
to the fact. Now, it will be found that the three- 
cylinder three-crank engine gives off power more 
regularly than the two-cylinder two-crank engine, 
and so on ; and that some relation appears to exist, 
either accidentally or of necessity, between this 
approximate uniformity of effort and economy of 
fuel is shown by a thing well known to shipowners, 
namely, that the triple-expansion two-crank engine 
—the high-pressure cylinder being tandem to the 
intermediate cylinder—is not so economical in fuel 
per indicated horse-power as the ordinary three- 
crank engine. Once more we must say that we 
have no explanation to offer of the reasons why; we 
must leave our readers to supply them, each accord- 
ing to his own views. The most striking illustration 
of the relation between uniformity of effort and 
economy that we can cite is supplied by explosion 
engines. In the single-cylinder gas engine, for 
example, a violent effort is expended in driving the 
piston out of the cylinder; this effort is expended 
in its turn in accelerating the mass of the fly-wheel. 
It is very easy to prove that all this represents no 
waste of power worth naming; there is a slight 
increase in friction, and that is all. What the fly- 
wheel ‘takes up it gives back again without loss. 
The single-cylinder gas engine has indeed been 
compared, not unreasonably, to a Cornish 
engine. The steam in a Cornish engine does 
no pumping worth naming; it is confined to 
filling the pumps on the indoor stroke. The energy 
of the steam is expended in accelerating and lifting 
a very heavy weight in the shape of spear rods and 
balance bobs. The fall of this weight does the 
pumping. The principal effect of the gas explosion 
is to accelerate the fly-wheel. That does all the 
driving of machinery for at least three-fourths of the 
time the engine is running, sometimes a little more. 
Now, if we examine all the later and improved 
explosive, or so-called explosive, engines, we shall 
find that the more economical the engine the fatter 
will be the diagram. Again, we stop to say 
that we do not propose to explain why this is 
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so. It is enough for our purpose just now to direct 
attention to the fact. It is, indeed, possible 
that an internal combustion engine, in which 
there would be no explosion whatever, would 
be the most economical prime mover of all, and it 
is, no doubt, in this direction that such men as 
Diessel are moving. The results obtained with 
engines using producer and blast furnace gas point 
to the same end. Whether the result is obtained by 
increased compression or in any other way, the 
lower the initial end of the diagram can be kept, and 
the fatter the whole diagram, the better; but these 
things accompany uniformity of turning moment. 
It seems that, by a happy coincidence, just that way 
of giving off power which is most wanted is just 
that way which most conduces to economy of fuel. 
The late Sir William Anderson was, we think, the 
first to class a gun as a heat engine, and to prepare 
a balance-sheet of the work done by the powder. 
Experience has proved that a slow-burning powder 
is more economical than a quick-burning powder. 
A diagram can be prepared showing the distribution 
of pressure inside a heavy gun. A quick powder 
gives an enormous initial pressure, a lean diagram, 
and a low muzzle velocity. A slow powder gives a 
moderate initial pressure, a fat diagram, and a high 
velocity. Ina word, the work done on the projectile 
is much more considerable in the last case than it 
is in the first. 

The lesson to be learned from what we have said 
is that inventors of improved heat engines may rest 
content that they are on the right track so long as 
they are maintaining uniformity of turning moment 
in a crank shaft--for that is what it all comes 
to in the end—and they only waste their time, and 
probably the money of some one else, if they con- 
struct engines with an irregular turning moment ; 
why this is so is quite another question. The 
lesson is taught by the course of daily events. 
The more uniform the turning moment, the more 
regular the effort, the smaller is the waste of heat. 
If our readers question the accuracy of this state- 
ment we would direct them to the best and most 
modern heat engines of the day. The lesson is 
writ large all over them. 


SULPHUR IN COAL. 


THE fact that all coal contains sulphur to a greater 
or less extent is, of course, a matter of common 
knowledge which needs no emphasis here. There 
are, however, one or two points connected with the 
distribution and utilisation of this sulphur which 
cannot be considered as being so universally known, 
and so, perhaps, a brief glance at some of these may 
not be superfluous. It may be said at the outset 
that we have no intention of engaging in a con- 
troversy as to the exact nature of the organic sulphur 
constituents of coal, about which there yet remains 
so much to be cleared up. It will be sufficient to 
recognise their existence along with the inorganic 
compound iron pyrites or disulphide of iron, in 
which form the bulk of the sulphur occurring 
in our coal measures is found. Although the 
great bulk of the pyrites which is used in Great 
Britain as the basis of the vitriol and alkali manu- 
facture is of Spanish origin—the Wicklow beds 
having long ceased to hold a position of importance 
in this respect—yet to some small extent vitriol is 
manufactured in England from the pyrites of the 
coal measures where this material occurs in the 
coal to a sufficient extent to warrant its extraction 
and preparation for sale. We are not in possession 
of any statistics which would enable us to form an 
idea of the extent to which the sale of pyrites from 
this source to chemica! manufacturers has attained, 
nor does it seem essential to give details as to 
localities or collieries in an article dealing with 
generalities. Our purpose will be equally served 
even if a veil is cast over names and places, leaving 
such blanks to form the subject of speculation by 
the curious at their leisure. It is not only in places 
where a vitriol works is in contiguity to the colliery 
that this form of pyrites has been used, but at the 
present time it is being sent by water carriage to 
chemical works situated some fifty miles from the 
source of production, presumably, even with the cost of 
freight superadded, being able to compete successfully 
with foreign pyrites. The theoretical yield from pure 
pyrites is 53°3 per cent. of sulphur, and the coal measure 
product, when dressed as cleanly as possible, gives 
on an average about 48 per cent. of sulphur, in 
which figure, however, must be included a small 
quantity of carbonaceous matter. With regard to 
the occurrence of this marketable product, it must 
be noted that it occurs in lumps and nodules 
disseminated in the mass of the coal, and not in the 
hed rock. The seams which yield pyrites in this 
readily available form are somewhat local in their 
distribution, whereas ordinary coal brasses, more 
evenly distributed in the coal, from which they 
eannot easily be separated, are found over a sassh 





wider area of working. The collier has no difficulty 
in recognising the existence of the lumps of pyrites 
from the great increase of weight they impart to a 
block of coal; and the same test applies, only in a 
lesser degree, to the discrimination between shale 
and pyrites. It is customary at the collieries pro- 
ducing pyrites to hand-pick the substance from an 
endless band or similar arrangement, and to allow 
so much a ton to certain men to prepare it for 
market by cleansing it as much as possible from 
adhering dirt. As we have said before, no accurate 
statistics with regard to this business seem to 
be available, and it is difficult to say whether 
the use of this form of pyrites for acid making 
is on the increase or decrease. Certainly, in 
one notable case we call to mind, it has been 
given up, not, however, on account of unsuit- 
ability, but because it was found more convenient 
to use spent oxide from gasworks, this material 
being at the present day pretty largely employed by 
the vitriol manufacturer, and especially in cases 
where the gas companies work up their own 
residuals. The advantage of British over foreign 
pyrites lies in its freedom from arsenic, adesideratum 
which, long of importance in the sulphate of am- 
monia manufacture, has become intensified of late 
owing to the increased demand for non-arsenical 
acid since the arsenic in beer scare. The Spanish 
pyrites is apt to contain small quantities of arsenical 
pyrites or mundic, as the mineral is called in Corn- 
wall, and though it is possible by subsequent treat- 
ment to remove the arsenic from the vitriol, yet it 
has long been considered advisable, if not absolutely 
necessary, where the acid has been required for the 
mineral water and other purposes, to prepare it from 
Sicilian sulphur, though this can only be done at an 
increased cost compared with the use of Spanish 
ore, which yields copper as a valuable by-product. 

We pass on now to another topic, and one of 
superior importance to that we have been consider- 
ing, inasmuch as it has a bearing upon the safety of 
human life. This is the question of the spon- 
taneous combustion of coal cargoes. It is by no 
means clear, as seems to be somewhat generally 
imagined, that it is solely to the oxidation of the 
sulphur in the coal that we must look for the cause 
of the phenomenon. It is not intended here to 
enter intoany discussion on the matter in its scientific 
aspects, as these are avowedly of too complicated a 
nature to justify a rash entry into the arena of dis- 
pute. The last word on the subject yet remains to 
be said, but a recent pronouncement given in a 
paper by Commander Caborn, R.N., at the United 
Service Institution, if we remember rightly, came a 
good deal in the light of a surprise to those whose 
views it controverted. The author laid it down em- 
phatically that wet coal was safer to carry than dry, 
thus putting himself in direct antagonism to the 
Report of the Royal Commission of 1876, which 
condemned the carriage of wet coal. The idea that 
danger lies in moisture is largely held by mining 
engineers, though, of course, this is no evidence 
of its reliability. Mention may fitly be made in this 
connection of the custom which has long prevailed 
in the Northumberland coal field of putting a 
covering over the railway wagons bearing coal 
to the shipping staithes. It may be presumed that 
this extra precaution was not introduced without some 
good evidence as to its necessity, and although it is 
conceivable that it originated in a desire on the part 
of the shipper not to carry water as dead weight, 
yet there is no good reason to suppose that the 
current explanation as to the desire to prevent 
spontaneous combustion was not the real cause of 
the precaution. Commander Caborn’s statement 
seems to have been founded mainly on the experi- 
ments of the New South Wales Commissioners, of 
the details of which we confess to having no know- 
ledge. There must, however, be others in a more 
favourable position as regards this point, and we 
have been somewhat surprised that the paper, with 
its radical suggestions, has not attracted greater 
notice among those to whom the subject is one of 
primary importance. As we have said, we are not 
discussing the whole matter here, but although 
there can be little doubt that moisture does accelerate 
the oxidation of the pyrites, with an accompanying 
evolution of heat, yet we would remind those 
mining engineers who cling to this view that the 
gases occluded by coal undoubtedly play an im- 
portant part, and that, therefore, immunity from 
disaster is not necessarily to be looked for when the 
mischief-making properties of the sulphur have been 
scotched. 

To leave this point, however, and to touch on 
another which involves much the same chemical 
considerations, it will be interesting to refer for a 
moment to the effects of atmospheric influence on 
pyritic material in the mine. Oxidation is con- 
tinually going on, especially in the piled up shale. 
It is well known now that pit waters are frequently 
strongly acid, and that this acidity is due to the 





presence of an acid sulphate of iron formed from th 
oxidation of the pyrites, the warm, damp atmosphere 
of the mine being eminently suited to furthey the 
chemical action. In one case we call to mind thie 
acid salt was produced to such an extent that , 
worked considerable damage to iron with which it 
came in contact ; its production in this case wag due 
to the discharge steam from an underground enging 
being turned on to a heap of pyritic shale. Where 
such water is pumped out, and used ag fej 
for boilers, great care must be taken to neutraligg 
it sufliciently, otherwise pitting will take place to 3 
serious extent. The effects of the combustion of 
sulphurous coal in boiler furnaces is frequently dis. 
astrous. In conjunction with water vapour, Cither 
produced from the coal by a steam blast, by rajy 
leaks, or various other causes, sulphuric acid js pro- 
duced, and the steel is rapidly corroded at such parts 
where liquid may collect. The pyritic content of 
coal and shale has received recognition from both 
makers of sulphate of iron or green vitriol, and froy, 
alum manufacturers. In the former case weather. 
ing in large heaps, and subsequent extraction with 
water, gives the green vitriol, while in the case of 
shales of a certain composition the sulphate of 
alumina is obtained and used in the manufacture of 
alum, which, chemically speaking, is a double gy. 
phate of potash and alumina. We believe jt 
may be shown that the sulphur always present 
in coal, and always looked upon as an eyil, 
especially in polluting the atmosphere of towns jp 
its oxidised state, and also in the metallurgical appli. 
cation of coal and coke, can occasionally be turned 
to useful purpose, and in certain localities to an ex. 
tent but little apprehended by dwellers in other 
districts—colliery or not. 


MUDHOLE DOORS, 


On Saturday morning, about 1 a.m., the Irish 
mail steamer Munster was taking her station at 
Holyhead, preparatory to crossing with the night 
mail to Kingstown, when the packing of a manhole 
or sludge door gave way. ‘The water, rushing out, 
seriously scalded five firemen, two of whom have 
died since. It has long been known to Lloyd's and 
the Board of Trade that a great many so-called 
accidents are due to the blowing out of the packing 
of manhole and sludge doors. Casualties of this 
kind are strictly preventable, and when they occur 
all concerned in bringing them about deserve 
punishment. The Board of Trade has for some 
time back been emphatic in its utterances. The 
deplorable event which we record above will, it is to 
be hoped, make it more emphatic than ever. 

A careful examination of the reports made by the 
engineers of the Board of Trade under the Boiler 
Explosions Acts of 1882 and 1890 go to prove that 
there are three classes of failure which are answer- 
able for most of the disasters which occur in marine 
engine and boiler-rooms. The first of these is the 
blowing out of the packing of door joints; the next 
is the formation of small holes under the water-line 
in combustion chambers; and the third is the 
splitting, bursting, or breaking of steam pipes. by 
far the more common of these failures is that first 
named above. As many as twenty-five “explosions” 
of the kind have been recorded in the last five years. 
Mr. Gough, as far back as 1898, has called attention 
to the matter. Mr. Major, of the Board of Trade; 
Mr. Hiller, engineer to the National Boiler Insurance 
Company; Mr. Hugh Wallace, of Glasgow, and 
various other competent authorities, have condemned 
as strongly as in them lay the use of round packing 
for making joints of this kind. As recently as 
December 19th, 1901, an “explosion” of the 
kind took place on board the s.s. Dungonnel, of 
Glasgow, when two firemen were scalded to death 
and the chief engineer severely injured. In the 
words of the report of the Board of Trade inspec- 
tors, “The explosion was due, in the first place, to 
the fact that the door did not properly fit the orifice 
in the shell of the boiler ; and, in the second place, 
to a defective joint, it having been made of a ring 0 
2in. round packing, with the result that when steam 
was raised the packing was blown out.” This case 
is in no way peculiar. Failures of the kind are all 
alike. We need not stop to explain the construction 
of a mudhole door to our readers. These doors are 
sometimes built up of two plates riveted together: 
sometimes they are stamped up from a single plate. 
In all cases the one thing needful is that the 
“ spigot,” or portion which goes into the hole in the 
boiler shell plate, shall be a fairly good fit m 
the hole. There is absolutely no reason why there 
should be more than one-eighth of an inch clearance 
all round. In really first-class work there is prac: 
tically no clearance at all, the spigot being just a” 
easy fit in the hole. A second essential condition '8 
that the spigot shall be thick enough to come well 
into the hole. Let us suppose, for example, that it 
is only three-quarters of an inch thick, and that 
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acking also three-quarters of an inch thick is used ; 
then it is clear that the spigot will do little more 
than just enter the hole. The one object in life of 
the spigot is to prevent the packing being blown 
out; but it cannot do this unless it enters the hole 
a sensible distance. We know nothing as yet of the 
details of the sludge door on board the Munster ; but 
the door on board the Dungonnel may be cited to 
illustrate our meaning. This door was made of two 
lates. The outer and smaller, one-fourth of an inch 
thick, was flanged up to act as a spigot. The 
yrecise dimensions are not given in the Board of 
Trade report; but from a sketch it is evident that a 
clearance nearly equal to three-quarters of an inch 
existed between the spigot, which was a fairly 
symmetrical oval, and the hole in the boiler plate 
which was not symmetrical at all—near one end, 
and through this space the packing was forced by a 
yressure of about 50 Ib. only. 

The officers of the Board of Trade maintain that 
if a flat instead of a round packing had been used 
there would have been no accident. It appears to 
us that this can only be true because flat packing 
would be, at the most, about one-fourth of an inch 
thick. There is more surface to be jammed, and 
the spigot will stand further out through the 
boiler plate. But, after all, the use of a flat packing 
is only treating symptoms instead of making a 
radical cure. If the spigot fits the boiler plate 
properly, it is quite impossible for packing, whether 
yound or flat, to be blown out. The worst that can 
happen is a leak—disaster is out of the question. 
No doubt, in process of time, the edges of the holes 
are injured by the scraping tools used for removing 
dirt from the boiler. Obviously this had occurred 
inthe case of the Dungonnel; and the doors also 
suffer. But these facts are in no way an excuse. 
The matter is one of grave importance. It is just 
as easy to make these doors properly as it is to make 
them improperly. The outlay involved is very 
small. Failures of this kind are simply disgraceful 
to all concerned. It is nothing to the point that a 
shipowner should urge that, if the spigot had been 
properly centred by the man making the joint, no 
accident could have happened. The door should 
be so constructed that it cannot be improperly 
centred. Nor is it to the point to urge that round 
packing ought not to be used. It may very well 
happen that no other packing is on board. If the 
spigot isa proper fit, round packing is just as safe 
as flat packing. No loss of life can result from its 
failure. 


see 
COOPER Ut. CRANE. 


A case which was decided by a narrow majority in the 
House of Lords, on May 16th, places a very important 
limitation upon the extensive liabilities imposed upon 
employers by the Workmen’s Compensation Act. Up to 
the present time it has been assumed that the employer 
is liable for every accident to any workman employed 
“on, in, or about” his premises, unless that workman 
has occasioned the disaster by serious and wilful miscon- 
duct on his own part. In accordance with this reading 
of the Act of 1897, responsibility for injuries sustained by 
men employed by a sub-contractor has been brcuzht 
home to the contractor-in-chief, although he may not 
have had any voice in the selection of the workman for 
the particular task in hand. Nor has this reading of the 
Workmen's Compensation Act been founded on mere 
hypothesis, for in the case of Cass v. Butler, which came 
before the Court of Appeal when presided over by the 
late Master of the Rolls (Sir Archibald Smith), it was 
held that a sub-contractor was not an “ undertaker,” and 
that there was no place for him within the four corners 
of the Act. This important pronouncement has been 
declared erroneous by the House of Lords in the case 
Cooper v. Crane, which came before their lordships last 
week. The facts were shortly these. A firm of builders 
undertook the entire erection of a house, and employed a 
sub-contractor named Wright to carry out the work of 
slating the roof. Wright engaged and paid his own men, 
one of whom was killed by an accident in the course of 
his work. In these circumstances a claim under the Act 
was made against Wright, when the County-court Judge 
held that although a sub-contractor, he was an “ under- 
taker” within the meaning of the Act, for the purposes 
of the case, and was bound to indemnify the superior 
cmtractors. When this finding was brought to the 
Comt of Appeal, it was reversed in accordance with 
Cass v. Butler, but on reaching the House of Lords the 
order of the County-court Judge was restored by a 
majority of three—including the Lord Chancellor—to two. 
It is Impossible to overstate the importance of this 
decision. In future if an engineering firm contracts with 
asmall employer to do a certain portion of the work in 
hand, the men employed by the sub-contractor must look 
to their own immediate master for compensation. The 
injured workman can no longer draw water from the 
deepest well. 








_ Tue Plymouth Show of the Bathand West and Southern 
Counties Society will be held on May 27-31 inclusive. There 
will be a ba? ypameape exhibition of implements, machinery, &c., 
fn ying 5057ft. run of shedding, most of the leading agricultural 
irms being represented. There will be a long line of steam and 
Bas engines and other machinery in motion, whilst in the extensive 
ranges of shedding elsewhere will be found implements, 





DOCKYARD NOTES. 





Tuer verdict of the inquest on the Mars disaster is of a 
somewhat puzzling nature. That the accident happened 
through the breech being open has a singularly vague sound 
about it. Considerable reserve was, however, noticeable in 
the evidence. That the cause will ever be absolutely 
ascertained is perhaps uncertain, though it is no secret that 
naval opinion is unanimous to the effect that all the news- 
paper theories are totally wrong. Thisimplies the knowledge 
of facts that did not come out at the inquest or elsewhere. 
So far as the public is concerned, a true knowledge of the 
facts may matter little, but it is well that the Navy should 
know. The newspaper surmises have been rather of a nature 
to make the man behind the gun feel uncomfortable. 





Tur Leviathan has gone through her trials with success. 
In both the thirty hours four-fifths and the eight hours full, no 
attempt was made to do more than pass the acceptance 
standard, so figures are not of any interest. The promised 
maximum effort trial of the Good Hope is that to which 
everyone is looking forward. 





RECENTLY some very strict rules in the direction of 
realism have been introduced into naval war game. The 
result of this at a Portsmouth game has indicated the 
necessity of them. Their application to a three ships 
squadron in a pretty formation led the other day to the flag- 
ship taking the fire of one consort and then being rammed by 
the other. If pretty formations are going to lead to this in 
real war, we may yet have cause to be thankful for those 
much abused Admirals who refuse to study ‘ideal forma- 
tions.’’ Ideal formations need clever handling, and under a 
tempest of fire how are ships to be prettily handled? Who 
is to do the handling, and how ? 





ARGENTINA is reported to have ordered two duplicates of 
the Benedetto Brinn from Ansaldo, of Genoa. Two 8000-ton 
armoured cruisers are already building there for this South 
American Navy. In the old days they would have been built 
in this country, now there is no longer any monopoly of 
warship construction. However, our natural grief may be 
tempered to a certain extent by the knowledge that the 
brilliantly successful Italian yard owes that success to an 
Englishman—the well-known Mr. Charles de Grave Sells. 
Therefore, perhaps, this loss of the Argentine custom cannot 
be assigned to the deficiency of British methods, as certain 
people have already begun to imply. It does, however, make 
clear what an era of competition has set in. Perhaps it may 
tend to end the system whereby an astute Admiralty gets 
British builders to supply British warships more or less at a 
loss, with the epithet of ‘‘ patriotic efforts’’ as a reward. 
Already that epithet has been the epitaph also of more than 
one firm working for Government. Increased competition 
may serve to emphasise the fact that British builders have 
at least as much right to earn a profit on their labours as 
Admiralty officials and the like. These take their emolu- 
ments in something a good deal more solid than fine words. 
But for Chili and Turkey there would at the present time be 
no adequately remunerated warship construction going on in 
this country. 





Tuer reconstructed Revenge has been out for gun trials 
with her new casemates, which have been fitted very 
expeditiously. 








DUPLEX TANK LOCOMOTIVE. 





Tue Compagnie de Chemins de Fer Départementaux 
works about 1300 kiloms. (800 miles) of railways in 
France and Corsica, all of which have 1-metre gauge. A 
new line is now being constructed in the Haute Loire 
Department, known as the ‘‘ Réseau du Vivarais,’’ with 
maximum gradients of 3:25 per cent. (1 in 30:8), long 
gradients of 3 per cent. (1 in 33-3), and with minimum 
curves of 100m. radius (5 chains), for which locomotives 
were wanted capable of hauling on the gradient of 3-25 per 
cent. a train of 80 tons at a speed of 12°5 miles per hour, or 
100 tons at 9°5 miles per hour. On account of the weight of 
the rails, the maximum load per axle was limited to 
7-5 tons. The necessary tractive force required the use of 
six-coupled axles, and as the wheel base could not be made 
rigid in view of the small curves, the company invited the 
Swiss Locomotive Works at Winterthur to design and con- 
struct a duplex twelve-wheel compound tank locomotive on 
Mallet’s system, with the intention of ordering a greater 
number of the same type, if the trial locomotive should give 
entire satisfaction. 

We publish a view of the locomotive on page 512, Its 
principal dimensions are the following :— 


Eee ee at eee eee eee 3ft. 3-37in, 
Diameter of high-pressure — wa 12-2in, 
is low-pressure cylinders .. . 18-89in, 
ae 21-65in. 


WN cs Saree vue, a os 
Diameter of driving wheels .. 
Rigid wheel base .. .. 


3ft. 3-75in, 
13ft. 1-5in, 


Total wheel base Se ee. ce 21ft. 
Heating surface of fire-box .. .. .. .. .. .. 84 square feet 
as tubes eee ar ee mere a 
99 Was sé <u oe oes “sé, nom Se ” 
Grate area .. ie ee ae te. (Gi oe ee eae 
Boiler pressure .. ae 14 atmospheres 
Weight, empty .. .. .. .. 35-5 tons 
ss in service, maximum 43-75 tons 
Capacity of water tank .. 900 gallons 
coal bunker .. 1 ton 


The drawings show that all parts of the locomotive have 
been designed in view of the very heavy mountain service 
for which the locomotive is built ; the design of the swivei- 
ling receiver and exhaust tubes is particularly remarkable. 
The same method has been adopted by the Swiss Locomotive 
Works for compound eight-wheel locomotives on Mallet’s 
system for the Swiss Central Railway, and for the narrow 
gauge ten-wheel locomotives for the well-known Landquart- 
Davos Railway. 

The locomotive is fitted with Hardy’s vacuum brake and 
with an air-compression brake, which alone regulates the 
speed in the descent of the steep gradients. This air-com- 
pression brake embodies the same principle as those in use 
on all Swiss mountain rack-railways. Atmospheric air can 
be allowed to enter into the exhaust pipes by means of a 
valve, which can be opened or closed from the driver’s 
platform. 

In January, 1902, trial trips were made by the officials of 


the railway company and the representative of the Swiss 
Locomotive Works on the line La Votitre sur Loire-Yssingeaux 
—South of France. This line is 22 kiloms. long (about 
14 miles) and has one continuous mean gradient of 2-7 per 
cent. (1 in 37) 8°3 kiloms. (53 miles) long, of which 
3 kiloms. (about 2 miles) are on a gradient of 3 per cent. 
(1 in 33-3), with a series of curves of 100 m. (5 chains) 
radius. The locomotive hauled with great facility a train 
of 120 tons at the speed of 20 kiloms. per hour (123 miles), 
and a train of 110 tons at the speed of 25 kiloms. per hour 
(153 miles). The railway company at once passed an order 
for four more locomotives of the same type, which are now 
being constructed at the Swiss Locomotive Works. 

Recently the officials of the company proceeded with a 
new series of trial trips, at which the locomotive hauled a 
train of 155 tons up the incline of 3 per cent. (1 in 33-3) at 
the speed of 15 kiloms. per hour (9°5 miles). The train was 
composed of 16 vehicles, and had a total length, exclusive of 
engine, of 104 metres (840ft.). In a future issue we shall 
publish sectional drawings of this engine. 








THE BAGDAD RAILWAY. 





In spite of the continual pressure that is brought to bear 
by Germany on the Sultan, matters remain still more or less 
at a deadlock with regard to setting to work with the con- 
struction of the projected Bagdad Railway. It may well be 
that this enforced delay, which is so strikingly characteristic 
of oriental methods of carrying out enterprises, has been not 
altogether unwelcome to Germany in view of recent events 
in the Far East. In any case quite a new aspect of the 
undertaking has arisen with regard to beginning the work of 
construction, and this is, that the delay is due less to the 
disinclination of Turkey to provide the necessary guarantees 
than to an ever-growing doubt as to the eventual capacity of 
the Bagdad Railway to meet competition successfully. It is 
admitted that, as the local passenger and goods traffic will 
not suffice to make the railway a paying concern for very 
many years, the line must be made a connecting liuk in 
international traffic if any profit is tobe made. These fears 
as to the future power of the line to cope with competition 
are certainly well grounded; and while, in the opinion of 
continental critics, ‘‘ perfide Albion’’ is the most serious 
competitor, the Anglo-Indian Government can come forward 
to help the prospects of the Bagdad Railway. Thus, as 
passengers and the mails can be conveyed from London to 
Bombay in twelve days by rail, and by steamer vid Suez in 
only fourteen days, it is quite possible that the time occupied 
at present by the sea route could be accelerated to compete 
with the time taken by the Bagdad Railway. Then, only in 
case the Anglo-Indian Government resolved to extend its 
railway system towards the West, would there be a brighter 
outlook for the Bagdad Railway project. 

A European syndicate failed recently, owing to a feeling of 
mistrust in European financial circles, to raise the money 
necessary for working the concession obtained for exploiting 
the Mesopotamian region belonging to the Turkish Civil List. 
Now negotiations are on foot with one of the Constantinople 
companies engaged in railway construction with a view to 
ascertaining the conditions under which it will undertake to 
build the Mecca Railway, and whether, in case the con- 
cession is granted in this instance, the company in question 
will place a certain amount of capital at the disposal of the 
Civil List. If these negotiations are successful, then the 
Mecca Railway would be connected withthe Bagdad Railway 
vid Aleppo. At the same time it is quite probable that an 
international railway company will be formed in the Near 
East, as for some time negotiations have been on foot in the 
direction of amalgamating the Oriental and Anatolian Rail- 
ways, ard also of then adding to this fusion the French 
railways running near both these railway systems. It is 
believed, although German opinion on this point is not 
forthcoming, that the new company thus formed would take 
over the construction of the Bagdad Railway, as otherwise 
no commencement of its construction is to be expected 
within the next two or three years. Meanwhile, the Sultan 
holds the trump card, and he can afford to watch European 
diplomacy at work in the evidently keen desire of the 
Powers to exploit Asia Minor, ostensibly for the good of 
mankind. 








H.M. FIRST-CLASS CRUISER BEDFORD. 





H.M. Frrst-ciass cruiser Bedford, of the County class, hasnow 
been completed by the Fairfield Shipbuilding and Engineer- 
ing Company, Limited, and on Wednesday, 14th, was taken 
in charge by a navigation party and left the Clyde for 
Devonport. Before being taken in charge she had been put 
through some preliminary speed trials on the Firth of Clyde, 
the results attending which were highly satisfactory. Our 
illustration on page 505 is from a photograph taken while 
the vessel was under steam. The Bedford, it is interesting to 
state, makes the sixty-ninth war vessel built at Fairfield for 
the British Government, twenty of which, however, were 
merely big whale boats built for the Nile Expedition in 1885. 
It may here be added that H.M.S. Diadem, which the Fair- 
field Company built in 1896, has been taken round from 
Chatham to the Clyde, and is now in the Fairfield Com- 
pany’s basin, where she will be re-boilered and have other 
repairs made on her. She arrived at the Tail-of-the-Bank on 
Tuesday morning, the 13th, in tow of the cruiser Niobe, and 
the presence of the three vessels—the Bedford, the Diadem, 
and the Niobe—gave quite an imposing appearance to this 
well-known anchorage ground during the day. 








A ReEpoRT from the Weights and Measures Depart- 
ment of the Corporation of London has just been issued. During 
last year 363,536 inspections and stampings took place, as against 
358,919 and 307,693 in the two preceding years. The number cf 
inspections was 7851, the articles examined including 42,008 
weights, 36,815 measures, 10,333 weighing machines, 300 coal vans, 
and 81 samples of bread. In the stamping department, 71,238 
weights, 197,407 measures, and 5354 weighing machines were 
dealt with, the receipts for stamping being £1393, as compared 
with £1396 in 1900, and £1264 in 1899, The Chief Inspector states 
that the weight of coal, with 21 exceptions, was very satisfactory. 
Sixteen cases of incorrect weights and measures were reported to 
the City Solicitor, proceedings being taken against seven traders, 
of whom six were convicted, the seventh ease being dismissed on 





a technical point, 








THE ENGINEER 


May 23, 1909 








ELECTRICAL WHARF CRANES. 





THE accompanying illustrations represent a set of electri- 
cally-driven wharf cranes which have been recently supplied 


wheels on a circular wheel path, and the crane can be slewed | frictional device is no doubt responsible for 
Hoisting and slewing can be carried | load catches or sticks, the friction gear simply 


right round the circle. 
out at the same time, and, as already explained, by means of 
the samemotor. The makers consider that it is of great advan- 
tage that there should only be one driving motor, since they 


to the Dundee, Perth and London Shipping Company for their | maintain that the power required for slewing is so small that 


Limekiln Dock in London by Wimshurst, Hollick and Co., 
Limited. The installation, including the generating plant, 
has been put in to the specification of Mr. Stanley Bright, 
M, Inst, E,E., the consulting engineer to the company. 


| it does not warrant the extra expense and trouble which a 
| second motor would entail if an efficient mechanical method 
| can be applied for performing this operation. 

It will have been observed that there are two levers for 
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MECHANISM OF 10-TON WHARF CRANE 


There are in all six cranes, made up as follows :—One of 10 
tons capacity with a maximum radius of 30ft.; three of 2 tons 
capacity with a maximum radius of 31ft.; and two of 2 tons 
capacity with a maximum radius of 25ft. In the case of the 


10-ton crane, the speed of lifting is 20ft. per minute, and | 


that of slewing 100ft. per minute. With the 2-ton cranes a 
load of 2 tons is lifted at the rate of 150ft. per minute, and a 
load of 1 ton at 300ft. per minute, the rate of slewing being 
300ft. per minute. The drawings which we give represent 
the arrangements of the 10-ton crane, but they may 
taken as equally representing those of the 2-ton crane. A 
glance at them and at the views on page 517 will serve to 
make the following explanation clear. 

There is only one motor, and it is arranged so as to drive 
the lifting and slewing motions through a set of what is known 
as the Hollick patent balanced friction gear. This may be 
briefly described as follows:—The shaft of the motor is 
provided with a friction pulley, which is placed between two 
other pulleys, which are connected by a belt. One of these 
latter pulleys is capable of a small motion, taking the belt 
with it, and this is sufficient to bring the two belt-connected 
pulleys into contact with the motor pulley. In ordinary 
working the motor is kept continuously running, and it is only 
when work is to be done that the friction gear is brought 
into play. It is claimed that the motor when running empty 
takes so very little current to drive it that it is not worth while 
to stop it in between whiles and lose the time required to run 
it up to speed. The motor itself is designed for a constant 
speed, being shunt wound, and it is arranged for a current of 
300 volts, thotigh they are required to stand a working 
pressure of 350 volts without injury, should this be neces- 


sary. ; 

The first motion shaft is driven by the larger of the belt- 
connected pulleys,,this being keyed to it. Both the hoisting 
and slewing motions ‘are operated from this shaft. The 
hoisting gear has two'speeds, this being brought about in the 


bringing about the various motions, and a foot brake. The 
position on either side of the centre of the motion of the 
levers determines whether the crane shall hoist or lower, or 
slew in one or the other direction, as the case may be. We 
were informed that only a very slight pressure is required on 
the frictional hoisting lever, and that even if it is applied sud- 
denly and hard, no damage can be done to the crane; and, 
indeed, this statement would seem to be borne out by the 
fact that, owing toa strike of regular-trained drivers, ordinary 
labourers had been put to drive the cranes with no ill results. 
The unloading of heavy goods froma ship is always rough work, 
especially when the articles to be lifted are situated some way 








following manner™*+On the first motion shaft there are two | 
loosely fitting pinions of different sizes, and a clutch is pro- | 
vided, by means of which either of these two pinions can be | 


made temporarily fast to the shaft. The pinions are capable 
of gearing respectively into one of two spur wheels on the 
barrel shaft. “On the barrel shaft is keyed another, pinion 
which drives two idle pinions on a brake wheel, which is free 
to revolve on the barrel shaft.. These two pinions gear into 
an internal rack which is attached to the hoisting barrel, and 
a band brake is fitted to the wheel carrying the two idle 
pinions. This band brake is connected by means of levers to 
the hoisting operating lever. When the shaft is running 
without doing any work, the disc carrying the idle pinion 
revolves, but when it is required to hoist, the brake is applied 
by means of a hand lever, and the barrel revolves. If it is 
required to commence lifting slowly the brake is applied 
lightly, so that there is a certain amount of slip. We are 
informed that it is found in practice that any desired speed 
up to the maximum may be thus obtained. It is further 
claimed that should the main brake fail, the load can 
still be held or lowered by_means of this hoisting: brake. 

To the hoisting barrel is fitted an automatic mechanical 
brake. This brake. consists of a brake-wheel keyed on the 
shaft, having an external ‘brake wheel running loose on the 
shaft. The inside brake is fitted with a differential strap, so 
that the wheel is free to revolve in one direction but not in 
the other. This strap is fixed to the external brake wheel. 
The external brake wheel is provided with an ordinary brake 
strap, which is connected up to a foot lever alongside the 
driver, so that he can release the load when necessary. . 

The action of the slewing mechanism will be readily seen. 
On the first motion shaft there are mounted two bevel wheels, 
either of which is made to revolve at will by means of conical 
friction clutches worked by a hand lever. Motion is thus 
transmitted in the required direction through further gearing 
to the circular rack. The crane-house itself runs on four 











| rather than purely electrical, since the motor 


——=_—= 
this, since, if the 
slips, 

We are informed that the efficiency of the crane is 79 
cent., and the figures supplied to us are that when lifting el 
full load the motor consumes 29 horse-power, the power 
required to lift, say, 2 tons 150ft. per minute being just Pa 
20:3 horse-power. , 

The special features which the makers claim are embodieg 
in these cranes are that the operations are mechanical] 


2 F - is always 
running and is made to do work by a mechanical operation 


| that the working is easy and attended with perfect safety 
| that they are speedy and efficient in action, and that there ig 


only one motor. All the cranes run on rails with a 14ft 
gauge, and there is a space between their legs of 12ft., widg 
and 14ft. Tin. high, so that railway trucks can be run under. 
neath them. The height to the underside of the slewin, 
rack is 24ft. and the height to the centre of the rope whet 
at the jib head when at the radii above mentioned js 
in each case 45ft., while the cranes are capable of dealing 
with work 35ft. below wharf level. 8 

We have had an opportunity of witnessing some of thesg 
cranes at work and saw one of them go through its test 
They appeared all of them to be working satisfactorily, and 


| we are informed that they have given every satisfaction to 


| ones at certain points. 


the company. The generating plant consists of gas engines 
and dynamos, and there is in addition a set of accumulators 
which appear to add largely to the efficiency and economy of 
the whole installation. 








NEW HARBOURS IN THE BLACK SEA. 





Wir8 the gradual extension of Russia’s railway system into 
the Caucasus region there has been of late years some indica. 
tion that the coast line of the Black Sea from the Crimea to 
the Caucasus is developing the beginnings of a certain form of 
commercial activity. As the trade of the region referred to 
has increased, the want of new and suitable harbours has 
made itself felt greatly. The question has been discussed 
frequently in the Russian Press, and the Navigation Board 
has considered it with the Ministry of Ways of Communica. 
tion. The result is that the Russian Government has decided 
to rebuild some of the Black Sea harbours, and to provide new 
From Novorossisk to Batoum the 


| coast line for a distance of about 170 miles affords no harbour 
| of refuge for the shipping, although there are several natural 
| bays, such as that of Sukhum in Trans-Caucasia; however, 
| these bays are too shallow to admit the coasting steamers and 


| shipping. Thus the construction of a harbour at Sukhum is 
| to be the first work to be carried out. 


This projected harbour 
is to be of very large dimensions, and provision is to be made 
for dealing with cargoes and freight to the amount of 
1,600,000 tons yearly. When the railway is finished between 
Tuapse and Sukhum the latter place must become a flourishing 
centre of trade as the means for carrying it on are developed 
by the authorities. A harbour is to be built also near Tuapse. 
The work of building these two harbours is to be begun at 


| once, but in a most modest way for the first year, for only 


the sum of £2200 has been granted by the Government, and 
this will be used in clearing the harbours of stones. The 
landing stage which was built at Tuapse is really useless, 
owing to the frequent heavy seas, and therefore a breakwater 
is to be built there. . The Ministry of Ways of Communication 
intends also to carry out certain improvements in the 


PLAN OF 10-TON WHARF CRANE CABIN 


from the actual opening of the hatchway, and are sometimes 
packed tight between other bales or cases. The method 
pursued is simply to hitch the crane hook on and put the 
mechanism in motion. We ourselves saw this done, and the 
lever pressed hard over. From the jumps which the crane 
box gave it was amply evident that momentarily, at all 
events, the mechanism was called upon to exert a power far 


in excess of its designed maximum, and yet no ill effects, so | on the Straits of Yenikale, at Odessa, 


harbours of Otschemiry and Gubanty on the southern coast 
line of the Black Sea. : 
It is said that Otschemiry will be turned into a coaling 
station, and that Gubanty will be made a harbour for the ex- 
portation of wood. In addition to the projects referred to, 
there will also be carried out harbour construction at Poti, 
Novorossisk, in the coast towns of the Sea of Azov, at Kertch 
and the dredging of 


we are informed, have been felt from this rough usage. The | the estuaries of the Danube, the Bug, and the Dnieper. 
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ELECTRICALLY DRIVEN WHARF CRANES 


WIMSHURST, HOLLICK, AND CO., LIMITED, LONDON, ENGINEERS 


(For description see page 516) 
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A NEW OIL GAS. 





We were recently invited by the Economic Oil Gas | 


Syndicate, Limited, to inspect an installation of oil gas 
producing plant—the invention of Mr. W. B. Cowell and Mr. 
J. Kemp Welch—which has been erected at the intake of the 
Staines reservoirs near Bell Weir on the Thames. The gas 
produced is used for driving an engine which performs several 
operations, among them being the hydraulic raising and 
lowering of the sluices and the pumping of water into a 
reservoir tank. 

The accompanying illustration shows the plant diagram- 
matically both in plan and elevation, but we may add the 
following description of the actual apparatus employed in the 
present instance. The producing plant consists of a retort 
over a furnace enclosed in firebrick, the whole being contained 
within cast iron plates bolted together and measuring 
d5ft. x 3ft. x 4ft. 3in. The illustration shows a retort in 
which the gases pass backwards and forwards along its length 
three times, but, as a fact, in the apparatus as we saw it, we 
were informed that the retort was just plain, without any 
divisions. Underneath the retort is a small coke fire. In 
future plants it is intended to employ the gas itself for heat- 
ing. From the retort a pipe is taken to the suction pumps, 
which are in an adjoining building. The pipe joining the 
two is out in the open air for a part of its length, and is zig- 
zaged so as to give greater length of pipe for cooling 
purposes. The oil from which the gas is to be prepared is 
pumped, by means of a small haxd pump, from the casks 
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THE MARS GUN DISASTER. 


(From a Correspondent.) 


Tue daily Press is nothing if not able to produce a red-hot 
It explained the 
| Mars disaster the very next day, advancing the theory that 
| the fuse failed to ignite properly and was stimulated into 


‘*reason why ’’ for every naval accident. 


| activity at the opening of the breech. 


All these theories were incorrect. They seem to have been 


based in the first instance on the fact that some while ago, in 
the same turret, a breech was opened after a miss-fire and 
The rush of air fanned the 
flame; but the breech was shut again before the gun went 
off. Closing the breech of this pattern gun is by no means an 
instantaneous operation, yet there was ample time to close 


smouldering detected inside. 


it; and the deduction was and is that with common pre- 
caution there is relatively small risk of disaster in connection 


with miss-fires. Owing to the non-usage of ‘‘ sounders ’’ miss- 
fires are fairly frequent—far more so than is currently 


believed—and this Mars case of the breech being opened and 


shut again before explosion is by no means the first similar 
case that has been recorded. How often it has happened we 


cannot say, but we can say that no accident has occurred in 
the British Navy from this cause. 
operated may be a moot point, but it seems tolerably well 
established that between the smoulder and the increased 
activity of that smoulder, due to an access of fresh oxygen, 
an appreciable fraction of time occurs, and that that fraction 
has so far allowed of the closing of the breech. 
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OlL GAS PRODUCING PLANT 


n which it is delivered, up into a 

9ft. from the floor. This is provided with a gauge glass, so 
that the level of the oil may be seen. From the bottom of 
this tank there is a connecting pipe to a small service tank 
fixed at a lower level, but still well above the height of the 
retort. This supply tank has a ball-cock, so that the level of 
the oil is always kept the same, and so that the height of oil 
is likewise constant. From the latter tank the oil falls, 
through a stop-cock with a graduated scale attached to it, 
into a funnel-shaped opening which is placed at the end of a 
pipe leading to the retort already described. The pumps 
which have also been mentioned are so arranged that when 
they are at work they suck air through the funnel-shaped 
opening into the retort, and draw down with the air the oil 
which has dropped from the stop-cock into the funnel. The 
heat of the retort gasifies the oil, and forms a gas with the 
air sucked in. 

The pumps draw the mixture through the cooling pipe, and 
then force it through a washer into the gasholder. The 
washer contains four separate compartments, up and down 
which the gas is taken through an aqueous mixture of 
sulphate of alumina, sodium chloride, and sodium carbonate. 
This is said to remove all impurities. In the drawing there 
is shown a further washer for the gas as it comes from the 
holder. We are informed, however, that there has been no 
necessity to use this second washer, and that without it there 
has been no deposit in the cylinder of the gas engine and no 
choking of the ports during some months’ working. There 
are two barrel pumps 6in. in diameter by 6in. stroke, which 
are driven off one crank at 86 revolutions per minute, thus 
producing a vacuum of from 4}1b. to 51b., sucking the gas 
from the retort and forcing it through the washers. We are 
assured that there is very little deposit on the washers, it 
being claimed that practically all the oil is converted into 
gas, leaving no bye-products. 

We have been supplied by the makers with the following 
figures, which we are told are the average of a number of 
trials made with this plant when using Tea Rose oil at 6d. 
per gallon :— 

Brake horse-power of engine during tests 6. 
Total oil used per hour .. << > e 20h. 
Gas used per brake horse-power per hour 34 cubic feet. 
Gas put into holder while engine working 267 P 
Brake horse-power for which gas made 
SISOS on ss es. 00 os, wo, ove Oe 

Oil used per brake horse-power per hour 0-07 gallons. | 
Cost of oi] per brake horse-power per 


per hour. 


_, ee ere ear a eee? 
Cost of the equivalent of 1000 cubic feet 
PD S65 an 5 * Se - os ke, Bid. 


On the occasion of our inspection a 
Solar, or gas oil, which we were informed had been supplied | 


storage tank some | 
|} and was due to a combination of circumstances. 


| exist, but they are rarely if ever made use of. 


causes. 


The real cause of the Mars disaster lay in another direction, 
In the 
first place the auxiliary circuit was employed for firing. In 
the ordinary way no gun can be fired unless the breech be 
properly closed, but with the auxiliary circuit this is not 
normally so. It can, of course, be made so, and the means 
It takes too 
long. With the auxiliary circuit, then, the gun can be fired 
with an imperfectly closed breech. This alone is not, how- 
ever, supposed to be the cause of the Mars disaster, if it were, 
very great carelessness would be implied. 

The second circumstance in the case lay with the breech 
block. The breech block of the 12in. Mars gun is fitted with 
the flat cone obturator, which means that after the breech 
is swung back it has to be run home. This, of course, is 
done with a wheel. Now, whenever rapid firing is on—and 


| in these days rapidity of fire is demanded of every gun—it 


occasionally happens that the obturator pad gets damaged, 
and has a tendency to stick ; or, it may be a trifle loose and 
in need of adjusting bands, which have not been fitted. 
These, or other causes slight in themselves, may operate, with 
the result that obstruction is caused. 

This, it appears, happened inthe Mars. There was amiss- 
fire. The breech was opened, the matter attended to. It 
was then closed for firing again with the auxiliary circuit. 
Here the obstruction made its presence felt. The requisite 
number of turns for closing and locking the breech were 
given, but owing to some damage to the obturator, such as 
might happen with almost any type of gun, these turns did 
not suffice to lock the breech, though it was believed to te 
locked. The auxiliary circuit permitted firing in this state, 
the deplorable results we know all too well. ‘‘ Unfortunate 
mishap ’’ is almost the only verdict, though no doubt a good 
deal of amateur criticism will be expended upon the auxiliary 
circuit by those whose vocations do not bring them into 
contact with guns and gunnery. 

It is a matter for congratulation that neither defective 
manufacture nor carelessness can be brought in as contributory 
In the Royal Sovereign disaster carelessness was 
unfortunately the cause of an accident that led to much un- 


necessary fuss and criticism of the three-motion breech. In 
| that disaster, as is now known, the breech had been taken to 
pieces for instructional purposes, and one or more integral 
| parts had not been replaced when the gun was fired. 


In the 
Mars, no one had reason to suppose that the breech was 


| other than properly closed ; the case being on a par with 
| railway points failing to act and derailing a train in conse- 
| quence. 
trial was run with | Similar disaster again. 


There is no reasonto anticipate the occurrence of a 


The material damage done was very small—the flame and 


for 3d. per gallon. It was of a dark brown colour, and was concussion of the cordite caused the deaths that ensued. 
said to have a flash point which, though only guaranteed at | The blown-off breech piece of the daily newspapers at the 
not less than 73 deg. Fah.—Abel’s test—was in reality not | time of the accident was mythical; so far as can be con- 


less than 120 deg. Fah. 


The duration of the trial was | jectured, the breech simply swung open a little more rapidly 


only one hour, and during that time it appeared that 225 | than ordinary opening would have caused it to do. The pro- 
cubic inches of oil produced nearly 330 cubic feet of gas. | Jectile remained in the gun, and a theory was at one time 
This would mean about 400 cubic feet for a gallon of the oil. | mooted that some sticking there was partly contributory, 
We were informed that with Tea Rose oil as many as 480 | apparently because it was found tobe tightly wedged. Portions 


cubic feet to the gallon have been obtained. 








| 


| of it are said to have been fused, but upon this matter many 
| varying reports are current, and there is no valid reason to 
| connect the projectile with the matter at all. 
| material damage done must be attributed to the fact that the 


The small 


Tue directors of the Thames Steamboat Company have | opening breech stood the strain and acted more or less 
decided not to run their fleet of thirty-six steamers on the river | normally, for to all intents and purposes the gun was fired 
during the coming summer, 


| into the turret. 


The breech piece absorbed enough of the 


Whether or no luck has 


energy to prevent the concussion from blowing away the t 
of the turret. In the Sissoi Veliky disaster, some years me 
where a gun was fired with an unlocked breech, the teeseh 
piece was blown off at once, and huge pieces of Por 
roof flung into the air, thus greatly extending the Sco} pe 
disaster. e? 
The Times report of the inquest is as follows, Th 
unsatisfactory and apparent contradictory nature of the 
evidence is manifest :— . 


The inquest was resumed at Queenstown on Saturday into th 
cause of death of Seaman Collins on board the battleship Mars : 
April 14th. The first sitting of the Court was reported in the 
Times of April 16th. , 

Midshipman G, F, Cowland, who was in the barbette at the time 
was the first witness. He said that the explosion occurred after 
Lieutenant Bourne had given the order to use the auxiliary cireuit 
after a miss-fire from the two guns, 

Michael Hopkins, A.B., said that it was his duty to close the 
breech, and he positively did so. 

George Ross, armourer, stated that his belief was that the cause 
of the explosion was that the breech was not properly closed, 

First-class Petty Officer Oakley also thought the accident was 
due to the breech not being properly closed. Pe 

Leonard Petworth, A.B., said the projectile was rammed home 
properly. 

Albert Steadman, A.B , who was also in the barbette, said he 
heard no order given to open the breech at any time. He heard 
Lieut. Bourne order the auxiliary circuit to be brought into requi- 
sition to fire the left gun, which had miss-fired, and soon after the 
explosion occurred. 

Captain H. Hart Dyke, of the Melampus, cruiser, stated that in 
the gunnery instructions book of 1899 it was laid down that the 
breech of a gun might be opened in one minute after the lapse of 
a miss-fire. Personally, he thought it ought to be ten minutes, He 
understood the Admiralty were now considering the advisability of 
extending the time. 

The jury returned a verdict that the death of Collins was caused 
by an explosion on board the Mars; that the cause of the explo. 
sion was neglect to close the breech block of the gun after a miss-tire, 
They further considered that the time allowed to elapse before 
opening the breech block after a miss-fire was entirely insufficient 
and attendant with danger, and they recommended the relatives 
of deceased to the kind consideration of the Admiralty. A vote of 
sympathy was accorded the captain and crew of the Mars, and a 
resolution wes passed requesting the Admiralty to appoint Catholic 
chaplains on his Majesty's ships, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 





SHOREDITCH ELECTRICITY WORKs. 


Sim,—Your article of March 21st on dust destructors and 
electric light appeared to me a very fitting close to the discussion 
upon the combination of destructors with electricity works at 
Shoreditch. As, however, it has not proved to be the close of this 
discussion, I wil] trouble you with yet another letter. 

First, let me thank you for the important service which you 
have rendered in emphasising as you did in your article the fact 
that towns refuse varies much in composition, and that refuse in 
one town cannot of necessity effect the same amount of evapora- 
tion as refuse inanother town. Asa matter of fact, the composition 
of towns refuse varies very greatly indeed, not only in different 
towns, but even in different districts of the same town; and yet 
again, even in the same district, towns refuse in winter is a very 
different thing from towns refuse in summer. Yet there are 
many who appear to think that a ton of towns refuse, wherever it 
comes from, and whatever the season of the year, ought always to 
do the same amount of evaporation ; and guarantees of evapora- 
tion are asked for just as if towns refuse was a constant quantity 
and the only thing that could cause a difference in evaporation 
was the design of the furnaces in which it was burnt. Those who 
are ready to «sk for these guarantees are themselves rarely, if 
ever, willing to guarantee a given composition for the towns 
refuse itself, and you have done a very important service in 
pointing out the fact that towns refuse is not all of one quality. 

Then, Sir, I must thank you very heartily also for the frank 
recognition which you have given to the fact that destructor 
furnaces are needed as a means of destroying the refuse, quite 
irrespective of the question whether the heat which they generate 
can utilised or not. The whole question thus narrows itself 
down to the point, Can the heat generated in a destructor be use- 
fully employed in generating steam, or can it not? And in con- 
sidering a question of this kind due weight must be given to 
experience. In the first instance, of course, the matter must be 
one of theory, but when many different plants are in actual daily 
use, in which a very considerable portion of the steam employed, or 
in some .instances, the whole of it, is supplied by means of heat 
generated in destructors, the experience of those who have been 
working such plants must assuredly have its weight. 

Probably the most varied experience on this point is in the 
possession of the city of Liverpool. Destructors were first erected 
in Liverpool when there was little demand for steam, and when, if 
any considerable quantity had been generated, the authorities 
would hardly have known what to do with it, and consequently 
provision was only made for the generation of a small quantity of 
steam for producing power for grinding clinker, or for other pur- 
poses about the works themselves. Liverpool has also electricity 
stations which are not combined with destructors, while it has 
now had for a considerable time in operation a combined destructor 
and electricity works. So that it has tried each separate plan of deal- 
ing with the matter, and also the combined plan. The result of the 
experience which it has thus obtained has been that it has already 
gone to the expense of altering one of the original destructor 
furnaces, which had worked for many years to the complete satis- 
faction of the authorities, intoa Sar er — which has now 
been in operation for some time. A second destructor station of 
the old type is now undergoing a similar transformation, so that 
the experience of the Liverpool authorities has led them to believe 
that the combination in question is a satisfactory one. 

It is not wonderful that this should be the case, for in Liverpool, 
when burning refuse only, an evaporation, per square foot of 
heating surface is obtained which is greater than the ordinary 
amount of evaporation obtained from like boilers when coal fired. 
Though this can be done in Liverpool, nevertheless it does not at 
all follow that it can be done everywhere else. 
It would be easy to mention other instances, but would take up 
too much of your space. 
I am sorry to hear that Mr. Turner had been ill, and | am 
also sorry if lin any way misunderstood Mr. Turner's object in 
the calculation presented in his letter of January 17th, but he 
certainly did base a charge that towns refuse was practically use- 
less as fuel at Shoreditch upon unverified data, and he continues 
to base a charge upon his calculation. Part of his calculation 
represented refuse as capable of evaporating -9 lb. of water 
per lb. of fuel ; and in the paragraph preceding his calculation he 
stated, ‘‘ We may therefore reckon on evaporating -9 lb. of water 
r 1b. of refuse.” The remaining part of his calculation was 
ased upon evaporation from coal—which he afterwards explained 
to be Welsh coal of two-thirds the calorific value of best Welsh 
coal, and according to his calculation, any electric lighting station 
which from such coal fails to obtain an evaporation of 8 lb. of 





water for each pound of coal burnt throughout the year if 
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+ fair average work. His charge of uselessness of refuse 
not doing tesutel ie 8 Ib. of ts a fair average evapora- 
depen ‘expect from such coal under ordinary circumstances on 
an ee y throughout the year. When challenged, he admitted 
o. auld not state any station where such an evaporation was 
that sae He suggested that 11 Ib. of water evaporated per 1 lb. 
ote Welsh coal was to be expected as an average evaporation 
e shout the year. He has quite failed to verify these state- 
—_ yet he has never withdrawn them, and he has never with- 
awn the charge based upon them, : 
ontle now makes a further series of statements with regard to the 

Jative calorific value of the refuse and of coal, but seeing that he 
i self now characterises his former statements on such subjects 
eg for he does not say that one part of his calculation was 
poo but that the calculation was absurd ; and seeing that he 
ro not withdrawn the charges based upon what he admits was an 
absurd calculation, it seems useless to follow him in regard to any 
h rther estimates of relative calorific value. 

“Mr Turner states that the value of a destructor ought to increase 
with ‘increased output from a destructor and electricity works, 
because it ought to be “a constant heat producer.” Let us trans- 
jate this into the region of income. Suppose I have a constant 
income of £1000 from money invested in the funds, and a fluctuat- 
ing income from business, which begins, we will say, by raising my 
‘otal income to £1250, and within the period under consideration 
increases it to £3000. According to Mr. Turner's reasoning the 
constant income from the funds, though it remains only £1000, 
ought to be much more valuable in the total with the larger income 
than it was with the smaller. If that be really the case his reason- 
ing js correct ! : - : 

Your correspondent thinks that in comparing the load factor at 
Charing Cross (1-24d. fuel cost) with that at Brompton (-83d. 
fuel cost) I made an unfortunate selection for my own purpose. 
As I stated in my letter, I quoted these two together simply 
hecause they stood next to one another, and Mr. Turner proves 
that they were admirably fitted for my purpose, because they have 
induced him to quote mi ny reasons quite apart from load factor 
for the expenditure of fuel at Charing Cross. The one object 
[ had in view was to show that load factor, though of importance, 
may be quite overbalanced and hidden by other things. : 

Mr. Turner asks me to enter upon a discussion of the conditions 
prevailing at other stations. a know very little of these conditions, 
and as I consider knowledge is essential to useful criticism, I do 
not propose to extend any such criticism even to St. Pancras. 

Your correspondent states that I set a pitfall for him. He is in 
error. 1 pointed out dangers which constituted a pitfall, but 
though they were pointed out, he, nevertheless, fell into them. 
Pointing out a pitfall is not the same thing as digging or setting 


ne. 
"le yet Mr. Turner thinks it too much trouble to investigate 
the conditions at Shoreditch before commenting upon them. He 
says that the electricity works is simply purchasing “from the 
destructor works a certain amount of fuel as fuel.” If he had 
really carefully looked through the accounts he would have found 
it does no such thing. Sse Pontientor works does not hand over 
to the electricity works a single ton of refuse as fuel. It keeps it 
to itself, and burns it itself, paying all the costs of the burning. 
He says the destructor works ought to supply steam to the elec- 
tricity works, and implies that it does not. Steam is the only 
thing the destructor works actually does pass over to the electricity 
works, though, evidently, Mr. Turner was ignorant of this. The 
destructor works bears the whole cost of raising the steam, and 
receives for it much less than the mere value of the refuse as fuel. 
Mr. Turner has not made a single statement which affects the 
reasoning in my last letter as to the effect of this delivery of steam 
—not, as he erroneously states, of fuel—to the electricity works on 
the total costs of the electricity station, and the extent to which 
it has reduced them 

Mr. Turner comments on the electrity supplied to the dust 
destructor. How he has arrived at his figure of 131,000 units 
Ido not know. My own information leads me to believe it to be 
between 150,000 and 160,000 units—say, 7 per cent. of the units 
sold and charged for. Now, if this electricity was sold to the 
destructor works and charged for, the balance of £3265 16s. 7d. 
“being deficiency as per net revenue account,” would not be 
altered to the extent of a single penny—for the amount, what- 
ever it might be, would appear on one side as a charge, and 
on the other side as a receipt—and it would still remain a 
fact that the destructor works is a very — investment for 
the borough of Shoreditch. But the total cost per unit sold would 
be reduced, and the position which Shoreditch would take in the 
tables would be still higher than given in my last letter. 

If this electricity had been sold to the destructor works and paid 
for, as was actually the case up to March 25th, 1899, the total costs 
would be reduced from 2-5td. to 2-39d., which would place 
Shoreditch sixth in the list of total costs—above Chelsea, and 
slightly above St. Pancras in the list. 

There is a further element which has not been mentioned in 
dealing with these accounts. It is this, the electricity station 
supplies a large quantity of steam, valued at some £1500 to £1800 
per annum, to the baths and washhouses, and to the free library, 
which are also under the control of the borough authorities. Some 
of this steam is supplied as high-pressure steam, and is paid for, at 
any rate in part, the amount received being credited to the 
destructor works ; but another very considerable portion is supplied 
as low-pressure, or exhaust steam, and is not paid for at all. 
Whether paid for or not, the cost of generating all this steam falls 
upon the destructor works and upon the electricity station, and its 
value ought to be deducted from the total expenses of that 
station in order to arrive at a comparison with other stations 
which supply only the steam needed for the generation of elec- 
tricity. If this supply of steam for extraneous purposes be taken 
into account, as well as the other items already mentioned here, it 
will be found that Shoreditch steps into the fourth, if not into the 
third place in regard to total costs on the electricity sold, the only 
stations showing a materially better result being St. James and 
Hammersmith, 

This particular item, which it is very easy for anyone not 

thoroughly acquainted with the conditions in operation to over- 
look, shows how very dangerous it is to make comparisons, and to 
base charges, unless you have such an intimate acquaintance with 
the whole facts, as to know that the things compared are upon the 
same footing. 
_ Mr. Turner sneers at heat storage as mythical ; yet, though only 
imperfectly carried out at Shoreditch, it has proved of great value 
there, and its usefulness is fully recognised by Professor Unwin— 
Who carefully tested the results it could give long before the instal- 
lation at Shoreditch was started—and, in fact, by those generally 
who have tried it and know what it can do. 

Mr. Turner draws attention to what he is very likely justified in 
calling ‘ the enormous increase, nearly 100 per cent., in the loss 
in distribution” at Shoreditch during the year under examination. 
In dealing with the Shoreditch accounts, I have only dealt with 
such matters as appeared to belong specifically to the combination 
of the destructor with the electric lighting works, and to the way 
in which the apparent economy of the works was affected by the 
Way in which the accounts of the joint works were presented. I 
have not taken into account the way in which the costs are affected 
by the period of special stress through which the station has been 
passing, nor have I dealt with the large loss in distribution. 
Matters of this kind may occur at other works, and, as Mr, Turner 
has explained, some of them do exist in the accounts for the same 
period in connection with other electric lighting stations ; and these 
are all of them facts with which those in authority must be con- 
versant, and which will no doubt be set entirely right when 
arrangements have been completed for increasing the supply of 
electricity, so that it will overtake the demand. In regard to this 
large loss in distribution at Shoreditch, amounting to something 
over 20 per cent., it is quite evident that special reasons for this 
ust exist, and these reasons cannot possibly have anything to do 





with the combination of a destructor with the electric lighting 
works. ‘The loss in distribution for the year 1899, when the units 
of electricity sold were a little over a million, was under 6 per cent., 
instead of over 20 per cent. It is quite obvious that the total costs 
would be enormously reduced if the los3 in distribution had been 
at the same rate during the year in question as it was in 1899; and 
it is equally obvious that a period of stress, quite apart from any 
other reason, is a cause of large expenditure in fuel, whether the 
fuel used be coal or whether it be refuse ; but as these facts have 
nothing to do with the combination of destructor works with 
electricity works, it has not seemed quite reasonable to take them 
into account in the present discussion. Without them, it would 
appear as if Shoreditch might reasonably be raised to the fourth, 
if not to the third position in the list; and if they could be taken 
into account its position would doubtless be still higher. 

Mr. Turner tells us that he has followed the history of the 
station ‘‘ most closely,” yet be was evidently still unaware that 
conditions very similar to those which he quotes as raising the cost 
of fuel at the Charing Cross Station, and at that of the City of 
London, have prevailed also at Shoreditch: He must be ignorant 
of this, because if he had known it he would not have attributed 
results due to these conditions to the fact that a destructor plant 
was coinbined with the electricity works. 

His remarks also show that he is ignorant that there are many 
boilers fired only with coal at Shoreditch. Many of his remarks 
upon the combination are only applicable on the supposition that 
the coal is burnt entirely, or almost entirely, in the boilers which 
are also being worked with gases from the destructor furnaces. 
Yet there is at Shoreditch a range of five return-tube boilers, as 
well as two Babcock boilers, all fired with coal only. That is to 
say, there are more boilers fired with coal only at Shoreditch than 
the number which it is possible to fire with gases from the refuse 
furnaces. 

For the first two years after the electricity station at Shoreditch 
was started coal was only used upon the coal grates of the boilers 
in connection with the destructor furnaces when there was no 
refuse to burn in these furnaces; for instance, on Sunday, when 
there was no refuse, although steam and electricity were still 
required, or upon exceptional occasions of very heavy load. If 
coal was being burnt under these boilers during the period under 
discussion, this was only because of excessive work, due to the 
fact that the new station in process of erection had not been 
opened. The power to fire these boilers with coal as well as with 
refuse has no doubt proved a great help during the time of pressure 
through which the station has been passing ; indeed, had that 
power not been in the possession of the authorities at Shoreditch, 
they would probably have had to greatly curtail the amount of 
electricity supplied by the station. These matters will right 
themselves when the station at Haggerston comes into operation. 
You yourself, Sir, pointed out in an article some time ago how 
adversely an electricity station was affected by having an amount 
of work thrown upon it which it had not been constructed to 
perform ; and that has just been the condition at Shoreditch for a 
considerable time past. 

If Mr. Turner had investigated, he would have known that a 
very large part of the steam now being used at Shoreditch was 
supplied entirely from coal-fired boilers, and he would have known 
that the conditions prevailing there during the year in question 
were just those which he specifies as making the working of Charing 
Cross costly, and he would have known that a considerable quantity 
of steam was supplied for extraneous purposes, 

Mr. Watson has evidently, like Mr. Turner, written under the 
belief that it was intended at Shoreditch normally to obtain steam 
by burning considerable quantities of coal under the boilers form- 
ing part of the destructor works, at the same time that these 
boilers were being fired with gases from the destructor. Now the 
arrangements permit this to be done, and under certain conditions 
—such as those of a temporarily very heavy load—it enables a 
difficulty to be overcome which could not otherwise be dealt with ; 
but, speaking generally, in such plants the furnaces under the 
boilers are only fired witb coal when there is scarcity of refuse, and 
steam, therefore, has to be obtained by burning coal ; and even in 
such instances, should there be some refuse, the gases produced by 
it would, where practicable, go to one boiler, while another boiler 
would be fired with coal only. JAMES B, ALLIOTT. 

Nottingham, April 29th. 


A LOOKING-GLASS PUZZLE, 


Sir,—If the mirror described by ‘ Lux” last week is hung 
parallel te the horizontal lines referred to, then the mirror surface 
must be in-winding. Although the rectangular surface may appear 
to be quite flat when tested by a straight-edge laid on it in any 
position parallel to a side or end, still it will be found that the 
mirror is concave along 
the diagonal from the left 
upper to the right lower 
corner, and convex along M N 
the other diagonal. By 
“right” I presume that 
‘Lux ” means to right of 
a person looking into the 
glass. 

Suppose that M M, N N, 
in the annexed sketch isa 
vertical projection or side 
elevation of the mirror, 
M M being the left edge 
looking from A. Let the 
angle M O N as seen on 
the elevation be calied a. 
Suppose that A is a 
narrow, straight rod, seen 
endways as a point. Also 
suppose that a and / are 
the width and height of 
the mirror, 2a the length 
of the rod, and ¢ the 
distance (A P) of the rod 
from the mirror, all--in 
feet. Draw A P A, and 
A O Ag perpendicular to 
M M and N N respect 
ively, make P A; = PA 
and O A, = O A, then A, 
A, is the projection of the 
image of the rod as seen by an observer who can see the whole of 
the image. The vertical height of A, over Ay is 2e tan a, and is 
also 2a tan B, where B is the inciination of the image to the 
horizon. Since the angles are small, we may assume tan B = 8, 


then B = © a. If d be the distance of the centre of the mirror 
a 











from the centre of either diagonal, thend = 4 M N = $0) x aand 
the above equation becomes— 
a i ae 
a.b 

In this equation a, 4, and d, are constants for the same mirror, 
therefore B varies directly asc. In other words, if the rod A be 
held at a short distance from the mirror, then the inclination of the 
image to the horizon is small, but if the rod be moved away to 
double or quadruple the distance, then the inclination of the 
image is doubled or quadrupled. This theoretical result is directly 
contradicted by ‘‘ Lux,” who states that ‘‘ A// horizontal lines are 
reflected as inclined about 5 deg.” Perhaps, however, all the 
horizontal lines observed by ‘‘ Lux” were at nearly the same 
distance from the mirror. It would be interesting to hear from 
‘‘ Lux” if this is the case, and if he finds by trial that the inclina- 
tion of the image does, in fact, vary directly as the distance from 
the mirror to the horizontal line reflected, 











From equation (1) we have d = ot-8 vie ate = = Gn 
and for the mirror in question a = 2, ) = 3, and B = a 
of 3 
Fr . 2 
OT Pen SSE feet, ord = 1-57_ inches, 
241-8 x 4X « 7 


If c = 15-7ft., that is, if the cornice referrel to by ‘ Lux” 
happened to be 15ft. 8in. away from the mirror, then ¢ for his mirror 
is 7; of an inch, or if the errors found by a straight-edge along 
the two diagonals are not equal, then the half sum of these errors 
will be J; of an inch. 

Of course, the surface referred to above is the reflecting quick- 
silvered surface, and the word image means virtual image. 

In Ceylon, 2000 years ago or more, immense rectangular blocks 
of stone were dressed to nearly flat surfaces, finely chiselled, some 
of them wivi inscriptions, but nearly all the surfaces are badly in- 
winding. Although each edge is straight, still no three edges are 
in the same plane. In these days, of course, every stonecutter 
knows that if he wishes to dress a large stone to a fiat surface he 
must begin by cutting two drafts along the diagonals. Euclid 
knew that two straight lines which intersect each other lie wholly 
in one plane, but Euclid despised trade and tradesmen. It would 
be interesting to know at what time stonecutters acquired this 
knowledge. Perhaps some of your readers can say if there are 
cases of stone surfaces meant to be flat, but actually in-winding, in 
the remains of Grecian or Roman masonry works. 

May 6th. P, J. LyNaM. 


NAVAL EFFICIENCY. 

S1r,—I should like to thank you for the generous review of my 
book entitled ‘‘ Naval Efficiency : The War Readiness of the Fleet,” 
all the more valuable, as it appears in a journal of such high 
standing and authority. There is one point, in fairness to myself 
and the ‘‘ Naval Annual” and the ‘‘ Naval Pocket-book,” I should 
be glad to set right. The appendix to the volume giving brief 
details of the ‘‘Effective Ships of the World” was prepared, 
not from these two books, but from the Admiralty return of 
March 28th, 1901—as stated by me on page 255 of the volume— 
and any errors in spelling or other details must be those of the 
return. I merely brought the information up to date in the hope 
that such details of the men-of-war launched since the passing of 
the Naval Defence Act might be useful to such of the general 
public as might read the book. The classificationis the Admiralty’s, 
and I adhered to it because it is apparently the classification on 
which the standard of naval strength of Great Britain is calculated. 
My endeavour was to avoid the charge of making a “fancy” 
classification. I turned to the two publications mentioned to verify 
the particulars as to speed, radius of action, and coal capacity, and 
also referred to the figures published by the Intelligence Depart- 
ment of the United States navy. Of course, those who desire a 
more satisfactory classification would naturally turn to Mr. Fred 
Jane’s *‘ All the World’s Fighting Ships.” 

ARCHIBALD W, HuRD, 

Birchbank, Christchurch-road, 

Hampstead, N.W., May 17th. 





POWER PLANT AT THE CORK EXHIBITION. 


Sm,—In your notice of the above in the last issue of your 
valued paper no reference is made to the plant we have supplied. 
May we point out that the Thames Ironworks’ exhibit consists of a 
100 kilowatt dynamo, which is coupled direct to one of our patent 
high-speed compound enclosed engines of 150 horse-power, the 
combined plant being in daily use supplying current for lighting 
and power purposes. W. REAVELL, 

Ranelagh Works, Ipswich, 

May 20th. 








THE NICLAUSSE BOILER TRIALS.—The Seagull, t.g.b., has com- 
pleted her series of trials with Niclausse boilers for the informa- 
tion of the Boiler Committee. At her first eight hours’ trial at 
1000 indicated horse-power, the actual mean power was 1029, when 
the coal consumption worked out at 2-28 lb. per unit of power per 
hour, and the make-up feed water necessary to replace wastage 
was 32 1b. per unit of ver per hour. She next ran for eight 
hours at nominally , but actually at 2804 indicated horse- 
power, when the coal consumption was 2-15 1b. per unit of power 
per hour, and the make-up feed water required was 67]b. Her 
third run was intended to extend over 50 hours at 2500 indicated 
horse-power, but at the end of 18 hours she ran into a fog, and the 
trial had to be suspended for six hours. The coal consumption 
during the part of the run worked out at 2-141b. per unit of power 
per hour, and the make-up feed water required was 35lb. The 
trial was resumed at 2300 indicated horse-power, and while there 
was no appreciable difference in the consumption of make-up feed 
water, the coal consumption advanced to 2-47 lb. per unit of power 
per hour. The vessel had then to ease down through stress of 
weather, and as the coal was running short the trial was not 
resumed. It was originally intended to run a further trial this 
week at 800 indicated horse-power with only two boilers in use, 
but this experiment has been abandoned, and the Seagull is now 
to resume her instructional duties with stoker classes. There was 
no loss of water through leakage at any of the runs. One of the 
great advantages of the Niclausse over the Belleville boiler was 
shown to be the absence of fusible plugs, the loss of which in the 
Belleville boiler has been the source of considerable trouble. 
Speed was not taken at any of the Seagull’s trials, 

COMPETITION WITH THE AMERICAN STEEL TRUST.—One of the in- 
teresting features of the new Directory of the Iron and Steel Works 
of the United States is the showing which it makes of the relative 
capacities of the ‘‘ Steel Trust” and the independent companies, 
and it appears that new iron and steel manufacturing enterprises 
have increased steadily since the formation of the ‘‘ Trust.” The 
Republic Iron and Steel Company has six blast furnaces, twenty- 
seven rolling mills and steel works, and a total annual capacity of 
over 1,000,000 tons of rolled and forged products. The Lackawanna 
Iron and Steel Company has an old plant of 1,000,000 tons 
capacity, and a brand new plant of 1,250,000 tons capacity ; the 
Pennsylvania Steel Company, 800,000 tons at its two works ; the 
Cambria Steel Company, 600,000 tons; and the Jones and 
Laughlin Company 725,009 tons. One group of five smaller con- 
cerns has an aggregate capacity of 1,000,000 tons ; the new St. 
Clair Steel Company, 350,000 tons; and the Sharon Steel Com- 
pany, 300,000 tons. The latter has built its plant since the 
organisation of the ‘‘ Trust,” or the United States Steel Corpora- 
tion ; it is an active competitor in the wire industry, and is build- 
ing a wrought iron pipe works of 120,000 tons capacity. The 
Wheeling. Steel Company, with four rolling mills, can pro- 
duce 375,000 tons, and is building a tube mill of 75,000 tons 
capacity. Besides these there are the Tennessee Coal and Iron 
Company, and the Colorado Fuel and Iron Company, with an 
aggregate capacity of 700,000 tons per year. All of these com- 
panies are independent concerns, outside the ‘‘Trust,” and 
represent a total annual capacity of over 7,€00,000 tons of rolled 
and forged iron and steel products. Besides these, too, there are 
numerous relatively small concerns, which, however, will make an 
important aggregate in competition. Many of the largest users 
of iron and steel are large and wealthy manufacturing concerns, 
and many of these, not relishing entire dependence upon the 
“Trust” for their raw material, have been putting in their own 
furnaces and blooming mills, or securing an interest in independent 
plants, 
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LIGHT PETROL MOTOR. 





An internal combustion engine for motor vehicles, embracing 
several novel features, has been designed and patented by 
Mr. C. T. Crowden, of Leamington. The accompanying 
illustrations represent a sectional plan of the engine and a 
general view of the motor and gearing applied to the under- 
frame of a carriage. The cylinders are placed in a water 
tank for cooling, the tank being formed with openings 
through which the cylinders are inserted. The tank is also 
provided with a number of pipes arranged longitudinally with 
the vehicle, and passing right through, so that the water is 
kept cool by currents of air. In addition, the water may be 


Company, of Easton, Pa. None of the books, however, give 
the small details so essential to successful work, and leading 
foundry chemists therefore devise certain modifications which 
are considered to be of great importance in accuracy and in 
saving time. In one particular case the assistants are required 
to rigidly follow set rules in making iron determinations, 
with the result that the methods of working have been 
reduced to a point where the chief chemist can specify the 
exact amount of reagent to be used in nearly every method. 
These details are not published in any text-book, and the 
chemists themselves are naturally somewhat averse tomaking 
them public. 








The system of testing and regulating foundry iron invented 
by Mr. W. J. Keep, of Detroit, U.S.A., and known as 








CROWDEN’S UNDERFRAME AND ENGINE 


circulated by means of a pump through the radiating coil 
shown. The ends of the cylinders project beyond the tank, 


| 


‘mechanical analysis,’ is employed in both America and 
England. It is founded upon his discovery in 1885 that the 


so as to be easy of access, and at the end furthest from the | shrinkage of a test bar varies inversely as the silicon in the 


crank shaft the inlet and outlet valves are arranged. The 
valve chamber castings are in one piece, and connected with 
a common exhaust pipe leading to the silencer. They are 
secured to the cylinders by bolts in such a manner that the 
whole of the valves can be readily removed. The supply 
valves are operated in the usual manner by suction within 
the cylinders, a common supply pipe leading from the 
carburetter. A valve in this pipe, placed centrally between 
the cylinders, is provided, so that the mixture may be 
led to either of the cylinders separately, or to both at once. 
In this manner both cylinders may be used when maximum 
power is required, or one cylinder alone when little power is 


required, and the cylinder put out of work may be caused to | 


pump air so as to cool it while the other cylinder is working ; 


| 





these functions may be changed so that the cylinders can | 


be alternately cooled by pumping air. 


The exhaust valve on each cylinder is operated by a | 


connecting-rod, one end of which is carried excentrically 
upon, or sunk into, a toothed wheel driven by a similar wheel 
half the size on the crank shaft of the engine. In the case of 
a two-cylinder engine, as shown in the sectional view, there 


is rotatably carried in a bearing formed on the engine frame | 


a toothed wheel engaging a second wheel fixed on and 
rotating with the engine crank shaft. Oneend of a connect- 
ing-rod is carried on a pin placed excentrically on the first 
wheel, whilst its other end is pivoted to one arm of the 
rocking bar shown pivoted centrally. The connecting-rod is 
connected to the bar,so as to permit of both vertical and 
horizontal movement. At each end of the rocking bar is a 
connecting-rod, one for each exhaust valve. Each rod works 
in a guide within one of the air tubes. The free end of each 
rod is in contact with the end of the valve stem of its 
respective exhaust valve, and acts to raise the valve from its 
seat against the tension of a spring. 

Mr. Crowden’s engine is provided with electric ignition, 
the necessary make and break of contact being effected by 
the means shown in the top right-hand corner of the plan 
view. A short shaft is carried in a sleeve forming part of a 
bracket fixed on the frame, so that the shaft can be con- 
veniently rotated, say, by a chain wheel operated through 
intermediate gearing by a toothed wheel on the engine shaft. 
The primary and secondary commutators and the contact 
maker of the primary circuit are clearly shown. 








FOUNDRY TESTS AND MALLEABLE IRON 
CASTINGS IN THE UNITED STATES. 


Tue publication of the series of articles on ‘‘ Iron Foundries 
and Foundry Practice in the United States’’ in Tur 
ENGINEER, during the last quarter of 1901, led to the receipt 
of several inquiries as to matters of detail. These were 
referred to our Special Commissioner who prepared the articles 
and some of the inquiries were answered in the articles them- 
selves. In two particular cases, however, additional informa- 
tion was specially obtained, and is here presented for the 
benefit of the large number of our readers who are interested 
in foundry work. 

(1) Tests of iron.—In the specifications for pig iron, foundry 
coke, and other materials, mention was made of some of the 
chemical and physical tests, which led to inquiries for further 
details of these tests. The details may be found in the fol- 
lowing books, all of which are American publications :— 
Blair’s ‘‘ Chemical Analysis of Iron,’’ published by the 
Lippincott Company, of Philadelphia ; ‘‘ The Metallurgy of 
Tron,’’ by N. W. Lord, of Columbus, Ohio; and ‘‘ Methods 
of Iror Analysis,’’ published by the Chemical Publishing 








casting. In other words, the measure of shrinkage is practi- 
cally equivalent to a chemical analysis for silicon. It is also 
founded on the fact that the physical properties, aside from 
shrinkage and softness, are not wholly dependent upon the 
chemical composition of the casting. Mechanical analysis 
measures the physical properties of the iron, which are 
shrinkage, strength, deflection, set and depth of chill. 

Each foundry fixes upon its best record as its standard for 
all work or for a class of castings, and the shrinkage of a 
~ test bar must be kept as nearly uniform as possible each 

ay. If the shrinkage is higher than the standard, more 


silicon is needed ; if it is lower, less silicon is required, and | 


nearly the same strength for irons which differ widely in chen: 
composition, while a test bar fin. to fin. square, or larger th mic 
square, gives a record which varies more nearly with ch; aN in, 
chemical composition. ANGes in 
The fact that a lin. test bar gives nearly uniform results 
irons has created the impression that this size was P for all 
desirable for use as a test bar, but very little has been adde ay 
knowledge of cast iron by tests made with a test bar of one 10 ow 
inch section. The size of test bar which shall show the Sqtare 
variation in strength and shrinkage for the smallest varia test 
chemical composition is the best size for mechanical analysis me ia 
An increase of silicon will change combined carbon»): 
iron—into graphite—grey iron—and in this way removes bite 
ness and hardness, makes the grains more open, and ae 
8 





shrinkage. An increase of silicon, because of its remoy: 
brittleness, generally increases the strength of small castin, Ovi 
it decreases the strength of oy castings poured from the 8, 
iron. An increase of silicon will generally overcome the infl Same 
of sulphur or any other adverse influence. ence 

When both are poured from the same iron a small casting which 


| cools quickly will have a closer grain, and will thus have greater 


| strength than a large casting, which cools more slowly. The doe 


cooling of large castings gives more time for silicon to act ON car. 


| bon, and the grain is, therefore, more open, and the Casting js 


consequently weaker in proportion to its size. 
For these reasons the strength and shrinkage of castings cannot 


| be correctly calculated by any mechanical formula which uses the 


strength and shrinkage obtained from a test bar of a diffe . 
4 erent size, 


I have constructed a chart by which, with any size of test bar the 
strength or shrinkage of any other size of test bar or casting can be 


| closely approximated graphically. Tolocate two points on the curyes 


in this chart, I would recommend the use of two sizes of test in 


| cast from one gate, one of which shall be din. square and the other 


| lin. square. 


Whether chemical or mechanical analysis is used, any estimate 
regarding the physical quality of a casting is only approximate 
because conditions attending melting which are not under the 
control of the melter and cannot be provided for, often exert 4 
greater influence on the casting than variations in the chemical 
composition. 

If it is desired to purchase a lower priced iron, substitute a smal] 
quantity of it in the mixture in place of an equal quantity of the 
iron which it is to replace. If the shrinkage decreases, it jg 
better scrap carrier than the other. If the shrinkage increases 
silicon must be made up in some other way, and the new iron may 
not be economical at a reduced price. The same process telis 


which irons in a mixture are most economical, and which contain 
most silicon. 
Professor Thomas Turner, of Birmingham, England, in 188%, 


made ten series of test bars in which silicon was the only variable 
and by physical tests proved the influence of silicon. The chemical 
analysis of all elements added greatly to the value of the tests, but 
was not the means used to determine the intluence of silicon. 
Nearly all of our present knowledge regarding the intluence of 
carbon, phosphorus, sulphur, and manganese has been gained by 
making a large number of series of test bars in which a single 





element varied, and then determining its intluence by mechanical 
analysis. The amount of each element in the irons melted and in 
the test bars was found by chemical analysis, but this did not 
give any idea of the influence exerted. The change was physical 
and could only be found by physical methods. ; 

Before mechanical analysis could be used in the foundry to 
control the iron mixture, it was necessary to determine the 
influence of each chemical element. Founders who are thorough 
chemists soon find that the most practical way to control their 
mixture is by mechanical analysis. 

Mechanical analysis consists of measuring the physical properties 
of castings by means of test bars. _ The measure of shrinkage tells 
whether more or less silicon is needed to bring the quality of the 
casting to an accepted standard of excellence. The measure of 
the physical quality of a casting shows the combined influence—not 
the percentage—of each element in the chemical composition, and 
in addition to this it shows the influence of fuel and of every 
varying condition attending melting. The latter often affect the 
physical character of the casting more than the variation in 
chemical composition. 





An increase of silicon will counteract all such influences or the 
influence of sulphur. A measure of shrinkage tells whether to 





SECTIONAL PLAN OF 


more scrap or cheap irons may be used. This simple process, 
occupying but a few minutes of the superintendent’s time 
each day, and costing but about 14d. for the test bars, is 
claimed to be an absolutely sure method of keeping a uniform 
quality of iron, and can be used by anyone. The method is 
in very extensive use, and testimonials as to its efficiency are 
numerous. 

The most economical method for the founder to pursue is 
to employ mechanical analysis systematically, and to check 
it by as many chemical determinations as he can afford. In 
an explanation of his method, Mr. Keep makes the following 
remarks :— 

A test bar having a section of one square inch broken transversely 
will not indicate the strength of irons having different chemical 
composition, as well as bars either smaller or larger than one inch. 
The reason for this is that a test bar having a lin. section gives 





TWO-CYLINDER ENGIN j 


increase or decrease silicon. A measure of strength tells whether 
the greatest possible strength has been obtained. Mechanical 
analysis costs but a few cents each day and takes but a few 
moments of the foreman’s time, and can be used by anybody. 

On an iron follow-board are placed two brass or hardwood 
patterns for test bars gin. square and 12in. to 2din. long, 
the latter being considered preferable. At the ends of the 
patterns are iron pieces, which form the ends of the mould 
and chill the ends of the test bars. Their faces are moistened 
with kerosene before and after use, to prevent rusting. An 
ordinary flask is used, with fine sand, and the iron is poure 
through a skim gate, entering the under side of the mould. 
The bars should be poured with iron near the middle of the 
heat. After casting, the bars and chill pieces are placed on the 
follow-board in the same positions as when the patterns were 
set. A taper or wedge-shaped scale is then passed between 
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ece and the end of the bar, and the width of this 
d by the graduations on the scale, shows the CABLE DRUM WAGON. 
shrinkage per foot. To measure the depth of chill, one d 
corner of the test bar is split off. | THE accompanying illustration represents a cable drum 
For measuring the breaking strength Mr. Keep has a test- | wagon or float which has been introduced by Mr. Alex. H. 
ing machine for applying load, with an automatic recording | Robinson, of Liverpool. It has been designed not only to 
device which is operated very readily. He has also a | take the place of the existing carts generally used for moving 
hine for testing hardness, in which a gin. straight fluted | about the heavy cable drums but also so that the cable, as it 
drill of standard hardness, driven at 200 revolutions per | is being laid, can be unwound from the drum in the cart, 
minute, makes an autographic record of the workability of a | while the cart itself can be moved forward as required. It is 
ig of iron—or of a test bar—to any depth, and shows any | claimed that there is a great saving of labour when 
tendency to sponginess or blow-holes. The drillings may be | using the new cart. The inventor states that two men can 
saved for chemical analysis. Still another machine is an readily mount a 5-ton drum in it, whereas to perform the 
impact testing machine, with a suspended weight moving same operation with an ordinary float takes from six to eight 
along a graduated arc to strike the test piece. This also has | men. Two further claims put forward are that it saves the 
an autographic record. : drums themselves, and that there is less fear of damage to 
(2) Sal-ammoniac for malleable castings.—Another matter | the cable. The method of using the wagon will be quite 
about which inquiry has been made, followed by investiga- | plain after a glance at the illustration. It runs on four 
tion, is the use of sal-ammoniac in the packing of malleable | wheels, the two front wheels carrying a turntable for ease in 
castings. No very definite answer can be given about this, | turning. The framework is composed of channel irons, the 
artly because different malleable foundries employ exactly channels being sloped downwards towards the rear to such a 
opposite methods, and partly because the details of practice height that when the smallest cable drum dealt with—and 
are held by some foundries to be a ‘trade secret.’’ Inquiries they vary in diameter from 4ft. to 6ft. 6in.—is wheeled up to 
among a number of foundries have resulted in showing that it, the centre of the drum comes above the end of the channel 
some do not use sal-ammoniac at all, others have dis- irons. The channel ironsare 6in. by 3in., with the longer side 
continued its use for several years, while still others use | placed vertically, so that on either side there are, as it were, 
In one of the last cases oxide of iron is used | two rails 3in. wide. On these run two small wheels, which 
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CABLE DRUM CART 


exclusively for the packing, and sal-ammoniac is—and always | can be secured one at either end of an axle capable of going 
has been—used in this packing for all kinds of castings. The | through the hole in the centre of the drum. When wishing 
proportion is regulated by the nature of the casting, as well | to mount a drum the cart is pushed into the requisite position 
as by the condition of the oxide of iron. From further | and the movable axle is put through the centre of the drum. 
details obtained from some of the large manufacturers of | It is, of course, necessary to remove and refix one of the small 
malleable castings the following particulars are taken :— wheels so as to do this. Two wire ropes are fastened to 
(1) Sal-ammoniac is used for all castings which require to | the axle in between the small removable wheels and the 
be very strong and tough. |drum. The other ends of these wire ropes are attached to a 
(2) Sal-ammoniac is used with packing consisting of | barrel, which is connected through single-purchase gearing 
rolling-mill scale or iron oxide, steel and iron turnings and | with two handles. By means of this arrangement two men 
borings. can, it is said, easily haul a drum of cable up the inclined 
(3) The proportion and strength is about 101b. of sal- | channel irons until the small wheels on the axle come up 
ammoniac and 25 gallons of water for eight to ten tons of | against chocks on the top of the framework. When this 
packing. | position is reached loose pins can be dropped into holes at 
(4) The experience has been that packing rusted or oxidised | the back of the small wheels, and the drum thus prevented 
With sal-ammoniac will anneal castings much better than | from rolling backwards. The mechanical advantages gained 
packing that has not been so oxidised or rusted. by means of this cart are claimed to be as 300 to1. So that 
(5) Its effects are not the same with all kinds of packing. | in lifting a 3-ton drum each of two men would have to exert 
Sal-ammoniac of itself has no virtue in annealing castings | a pressure of just over 22°4 Ib., and for a 5-ton drum 38 Ib. ; 
outside of its action on iron or steel packing, which it oxidises | or, allowing 20 per cent. for friction, 27 lb. and 46 1b. 
or rusts by chemical action. This oxidised or rusted packing | respectively. 
removes a part of the combined carbon existing in the cast- 
ings, while the action of the heat converts a large percentage | 
of the remaining carbon into so-called temper-carbon and 
graphite. Sal-ammoniac would have no effect on a limestone 
or non-metallic packing. SHIPBUILDING. 
cleomeniie ie tunics betking tee wttinces aan aise ag pl cee 
castings. The practice of some foundries is to use no DISSENT OF SIR BL a gh fg FROM OPINIONS 
packing at all in annealing castings, depending entirely upon 
the action of the heat and slow cooling for making the cast-{ (1) CoNTRacts wiTHoUT TENDER. 
ings soft and malleable. Others use various kinds of packing, | (2) UTILISATION OF THE PRESENT RESOURCES OF THE KINGDOM. 
using the packing more as a means for keeping the castings | The finding of the Committee under this heading does not, in my 
from warping and twisting during the annealing, and depend- | opinion, deal sufficiently with the question. 
ing upon the heat entirely for making them malleable and | The Admiralty have hitherto followed the practice of building 
soft. For some classes of work this is all that is necessary, solely by tender, trusting to a system of minute inspection to see 
but for the general run of work castings are required to be as | that the contracts were properly carried out—a system of inspec- 
strong and . -- | tion which has been and always must be disadvantageous to the 
g and tough as they can possibly be made. This ceethats 
strength and toughness are most readily obtained by the use Capinneiint S aunties st enaene Seenrene Coniee Seca 
of an iron oxide, which, after it has been used y and contractor—and which has the unfortunate effect of depriving 
times, is treate a ith sal : id one aiues to the Admiralty of the best services of the contractors, inasmuch as 
and ’ ted with sal-ammoniac or acid to re-oxidise it | the contractors find it easier to leave _the Government inspectors 
prevent it from fusing and burning on to the castings. to overlook the work and pass everything rather than to endeavour 
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by personal overlooking to try to improve the work during its 
progress. 

I desire, therefore, to recommend that the Admiralty should 
have power to contract not only without competitive tender, but 
‘¢ without any tender.” In such event the Admiralty should take 
the contractor with whom they propose to place the order into 
their full confidence in respect thereto—should agree with him in 
every detail of construction—should examine with him the esti- 
mate of probable cost, and should agree as to the payment of 
instalments, and so benefit by the combined knowledge and 
experience of both Admiralty experts and shipbuilders. 

The present practice has the unfortunate result that the Govern- 
ment not only fail to make use of the great experience and 
scientific knowledge of the great shipbuilding firms, but through 
their system of making all work, however detailed, subject to the 
passing by the inspectors, put up a barrier between the Government 
and the builder which practically precludes the latter from sugges- 
tion and improvement. 

The Admiralty inspection would then in such contract work take 
quite another character to the present method—the contractor 
would be acting all the time practically as agent for the Government, 
his purchases would be for their work, the acceptance or rejection of 
materials supplied would not affect the contractor adversely or 
otherwise, he would have every inducement to use only the 
best material. There would be the strongest inducement to the 
contractor to complete the work as speedily as possible, and so 
increase the turnover of his yard. 

My opinion is, and my experience in the building of ships for the 
mercantile marine proves, that many delays now constantly being 
incurred would be avoided—better ships, better equipment, and 
quicker delivery would result at certainly not greater, and probably 
at less cost than if built by tender under present methods. 

Other advantages to be derived from this method of contracting 
which I recommend would be that continuous work could then be 
promised to builders who carried out their work to the satisfaction 
of the Government, and the technical knowledge and skill of the 
shipbuilder would be constantly directed to the construction and 
designing of ships of war as part of their regular business. 

Much of the friction andirritation which occurs between Admiralty 
officials and their vontractors under the present system would 
disappear and Government work would be eagerly sought for for 
its value per ship, and not for its value in the obtaining of outside 
orders and in other directions, as has frequently been the case, to 
the disadvantage of the Government order. 

It is scarcely necessary to point out that such contracts should 
be confined solely to shipbuilding firms of the highest character 
and of undoubted financial strength. 

FRANCIS Evans, 





ADDITIONAL OBSERVATIONS BY THE CHAIRMAN, 
I,—DESIGNS FROM PRIVATE YARDS. 

While fully concurring with the view expressed in paragraph 74 
of the Report to the effect that, ‘‘ generally speaking, the existing 
system in force at the Admiralty does utilise the resources of the 
United Kingdom to the full extent necessary to provide the ships, 
armaments and stores voted by Parliament for the service of the 
Navy,” it appears to me there is some reason tobelieve that while 
the whole of the practical material resources of the country are, or 
may readily be made, available for the service of the Navy, its 
intellectual and inventive capacity is not available to the same 
extent. 

It appears that British firms rarely design warships, and none of 
the warships so designed have for many years past been added to 
the Navy. Asa general rule, all naval construction carried out by 
private firms is in strict accordance with Admiralty designs. The 
only exception is in the case of torpedo boat destroyers. There 
are great and obvious advantages in the present system, whereby 
the whole of the designing for the Navy is carried out at the 
Admiralty. It tends to produce uniformity of type, a most 
important point under present conditions. Moreover, the system 
has of late years resulted in the construction of a large number of 
ships, of which the great majority are admittedly unrivalled 
examples of their respective classes. At the same time the system 
is not without its disadvantages. The ships produced under it may 
be of the best possible type ; on the other hand, they may not. 
Where there is no competition it is not easy to establish com- 
parisons. Moreover, the system has this serious disadvantage, 
namely, that it fails to direct the great originality and energy of 
our mercantile ship designers towards the problems involved in 
warship building. If a perpetual succession of the highest talent 
could always be relied upon within the walls of the Admiralty, the 
ill effects of this procedure would be diminished, though not wholly 
removed. It is not wise to assume, however, thatin the future the 
Admiralty will always be able to provide sufficient genius and 
originality to meetevery requirement. It seems reasonable, there- 
fore, to believe that a system which does not get the benefit of the 
immense amount of original talent which is to be found in the great 
private yards fails to utilise to the fullest extent the resources of 
the United Kingdom. 

At the present time the art of warship designing is unknown to, 
and unpractised by, the majority of naval architects, Time, 
experience, and much aid from the Admiralty would doubtless be 
required at the outset to enable the designers of merchant ships to 
produce perfected warship designs. It must not be forgotten, 
however, that the problems which confront the mercantile ship 
designer, and which are successfully approached by him, are many 
and various. Rapid mail steamers, large cargo carriers, ice- 
breakers, dredgers, shallow-draught steamers, tramp steamers, are 
all types which have been developed to their present high state of 
perfection by the enterprise and ingenuity of private shipbuilders. 
It is hard to believe that the same enterprise and ingenuity devoted 
to the problems of warship construction would not meet with an 
adequate reward. The torpedo beat and the development of the 
destroyer are practically due to private enterprise and skill. 

lam unable, therefore, to resist the conclusion that in order to 
enable the Admiralty to utilise to the full the intellectual ability 
as well as the material resources of the private establishments of 
the United Kingdom,-it would be well to encourage the private 
firms to submit alternative designs for warships. It seems 
to be probable that if such a course were adopted, competition 
would be created, that originality would be promoted, and that 
eventually a large reserve of designing power would be created, 
which might under certain circumstances be of great value to the 
Admiralty. 

II. —STaNDARDISING AND TESTING. 


Several witnesses have referred in their evidence to the 
desirability of extending the principle of standardising the parts of 
machinery and appliances used in the Navy. Sir Andrew Noble, 
in referring to this matter, stated that he had drawn the attention 
of the Committee of the Physical Laboratory, of which he was a 
member, to the importance of having a system of standardising 
introduced. It appears to me that it would be an advantage to the 
public service if the principle of standardising were to be extended 
as suggested. Owing to the diversity of types of machinery and 
appliances already introduced into the service, any progress in this 
direction must be slow. Moreover, there are obviously cases in 
which standardising is impossible, owing to the fact that the 
special qualities of the machine or appliance depend upon its 
including some peculiar form or being of some special dimension ; 
for instance, the curved tubes of the Thornycroft boiler are in 
themselves a special article which, save in respect of diameter, 
cannot be made the subject of any standardising rule. Atthe same 
time it is probable that many other parts, toth of boilers and 
machinery, which are now made in slightly differing forms and 
dimensions by different manufacturers, might for the future be so 
manufactured as to conform to one general scale, and to be inter- 
changeable, In this connection the attention of the Committe 
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has been drawn to the advantage which would accrue if boiler 
tubes were made to a standard in respect of diameter, and though 
conformity to this standard could not be insisted upon in all cases, 
it is clear that great advantage would accrue from the adop- 
tion of such a practice in all cases in which it was possible ; and 
that the amount of spare stores which it is now necessary to supply 
to meet emergencies in the case of different ships on any particular 
station might be largely diminished. The expression ‘‘standard- 
ising,” as generally understood, applies to the construction of all the 
subsidiary parts of a machine in conformity with some detinite 
standard ; thus, screws, rods, plates, &c., can be and are standard- 
ised, every particular specimen conforming to recognised conditions 
according to its dimensions ard weight. I believe that standard- 
ising of this kind might be resorted to to an even larger extent than 
lage in the construction of engines and appliances for the 
Navy. 

Much has already been done by Sir William White in the 
direction of standardising the sections of materials used in ship- 
building for the Navy. The parts of gun mountings and torpedoes 
are now carefully standardised, much to the advantage of the 
service. It is probable that the system might be extended to the 
construction of engines and other appliances used in the Navy. 

There is also the further question as to whether more care might 
not be taken than at present to secure uniformity in the design of 
the larger parts of all ships of a particular class. If such a course 
were taken the repair of such ships in cases of breakdown could 
be more easily remedied than at present ; those engaged in con- 
trolling and keeping in order the machinery and appliances of ships 
would, by virtue of their experience on one vessel, become 
acquainted with the arrangements of every other vessel of the class ; 
and lastly, the necessity for carrying spare parts, or of storing 
spare parts for every particular ship would be greatly diminished. 
In some cases it may be considered desirable to experiment with 
different appliances upon different ships, but where the variation 
of type is merely the result of a want of arrangement and method, 
and is not due to any desire to obtain experience, it is to be 
regretted, and should be avoided. 

It seems worthy of notice in this connection that the question of 
standardising, and the kindred question of uniformity of tests of 
material, have long engaged the attention of men of science and 
manufacturers on the Continent. ‘‘ The International Association 
for Testing Materials” has already introduced uniform test pieces 
which are accepted by continental manufacturers, and the system 
originally agreed to is being still further developed and perfected. 
The United States section of the Association has taken up the 
matter with great energy, and is dealing with it on a thoroughly 
scientific basis adapted to American needs. 

The process of standardising is also making far larger progress 
both in the United States and on the Continent than in this 
country. The Institution of Civil Engineers has now, however, 
appointed four committees to deal specifically with the question of 
standardising in various branches of mechanical industry, and 
much may be hoped from their labours, provided that the principal 
Government departments effectually co-operate with them in their 
work, and give effect in the manufacturing processes with which 
they are brought in contact, to the conclusions arrived at. It is 
impossible to believe that 1 department such as the Admiralty, 
which spends upon labour and materials for ship construction and 
armament no less than £18,500,000 annually, would not greatly 
gain from any improvements in our methods of standardising and 
testing calculated to put us on a level in these respects with other 
countries, H. O, ARNOLD-FORSTER. 


ADDITIONAL OBSERVATIONS BY NON-OFFICIAL 
MEMBERS OF THE COMMITTEE. 

The Chairman considered it desirable that the following points 
should be dealt with by the non-official members of the Committee, 
whose opinions are subjoined:—(1) The ‘‘open” clause in 
Admiralty contracts, and the appointment of the Controller as 
arbiter. (2) The rapidity of building warships for foreign Govern- 
ments. (3) Prices at which Admiralty contracts are taken. 
(4) Delay in final survey of ships on receipt from contractors, 

I, OPEN CLAUSE. 

My opinion is that there must be an open clause in the contract 
to provide for necessary changes during the progress of construc- 
tion, but the application of this clause should not rest, in any way, 
in the hands of subordinates, as it might then become a weapon 
wherewith to coerce contractors unfairly. 

It should be understood broadly that where a departure from 
the terms of a specification, on which the contractor has tendered, 
involves the contractor in any expenditure not contemplated by 
the original contract, he should be adequately indemnified. But 
the decision as to the amount of extra charge should be left in the 
hands of the Controller, as representing the Board of Admiralty. 
To appoint an “outside” arbitrator would be to weaken the 
position of the higher officers of the Admiralty, r/s-d-ris to con- 
tractors, and might perhaps open the door to other disadvantages. 
I assume that the Controller will have the assistance of a Committee 
in these matters. T. SUTHERLAND. 


Several of the contractors in their evidence before the Committee 
called special attention to this open clause in Government 
contracts, 

There are several objections to this clause. It is manifestly 
unwise from a monetary point of view to ask a contractor to tender 
where he is bound for certain specified work, and theGovernment are 
left free to alter without compensation. Either the contractor 
covers himself in his price for this contingency, or he trusts to 
make the equivalent of the cost of the alterations in some other 
way during the progress of the work. In either event it tends to 
make a vicious contract for both Government and contractor. It 
is an unwise clause in that it must tend to a certain slackness in 
the preparation of the specification, as mistakes can be made good 
after the contract is given out without an alteration of the contract 
price. It is especially bad in that it leaves a weapon in the hands 
of the inspecting staff which is open to abuse, and is the constant 
cause of irritation during the progress of the work, and I believe 
that it is one of the principal causes of disinclination on the part of 
the best contractors to tender for Government work. 

For similar reasons it is not desirable to maintain the present 
arrangement whereby the Controller is made the final arbiter in all 
questions at issue between the Admiralty and the contractor. The 
contractor is entitled to as much consideration as is the Govern- 
ment, and the object being to arrive at a just decision, it can only 
be properly reached by an independent tribunal, preferably 
selected among the Admiralty staff ; the probability is that in 
practice differences in respect to minor alterations would be 
amicably settled, and would rarely result in a reference. 

FRANCIS EVANs, 
RAPIDITY OF BUILDING FOR FOREIGN GOVERNMENTS. 

Ships have unquestionably been built for foreign Governments 
in less time than for ours, chiefly because the contractors have had 
the work much more under their own control than has been either 
possible or desirable in connection with the great work carried out 
tor his Majesty’s Navy. 

This fact does not reflect either on the Lond sides of the contractor 
or the administration of the Admiralty, as it has hitherto existed, 
but it clearly proves the need of a change in the administrative 
work of the Admiralty, in order to ensure a promptitude of 
decision, which has not hitherto obtained in reference to the vast 
and complicated details of naval construction. 

T. SUTHERLAND. 


There is sufficient evidence to show that ships for foreign 
Governments have been built more rapidly than ships built by the 
same contractors for his Majesty’s Navy. 

The causes for this are not far to seek :—(1) The inspection is 
simpler, (2) The conditions under which orders are given by 


foreign Governments necessitate less reference during construc- 





tion to headquarters—hence there are fewer divergences from the 
original plan—differences on most points are settled at the works 
by the resident inspector, who is of a higher grade than that of 
his Majesty’s Navy, more is left to the character and fair dealing 
of the contractor, and he is relieved of the irritation apparently 
often caused by the stereotyped system of minute inspection 
pursued in the case of his Majesty’s Navy. 

It should be borne in mind, in considering any remedy for the 
comparative delay, that foreign Governments undoubtedly get the 
benefit of much of the work done by the Admiralty, and in com- 
paring the speed of relative construction it will probably be found 
that, under similar circumstances, foreign Government orders 
would take much more time to complete than they do under the 
present system, followed by them of more or less copying much 
of the construction for his Majesty’s Navy. The remedy for the 
delay in normal times is rather in simplifying the system of too 
minute interference with the contractor, and of so arranging pay- 
ment for work as to avoid pressing unduly upon the contractor, as 
is now too often the case, thus making Government work eagerly 
sought for by the best firms for the value of the contract itself, 
and not for its collateral advantages in other directions. 

FRANCIS EVANS. 
PRICES AT WHICH WorK IS TAKEN. 


It is hardly possible for the Committee to express an opinion as 
to whether the financial disaster in connection with Earle’s and 
Maudslay’s firms may have been due to their having previously 
undertaken unfavourable contracts, and the inquiry on which the 
Committee has been engaged does not seem to call for any expression 
of opinion on the subject of contractors’ losses. 

At the same time, it is clear from the subsequent history of the 
above firms’ relations with the Admiralty and the delays in the 
delivery of work to which their failure led, that there ought to be 
a standing instruction to the effect that important contracts 
should only be entrusted to firms whose financial position is con- 
sidered to be beyond doubt. No contracts should be made solely 
on the ground that the tender is the lowest tender, but tenders 
should not be invited from firms whose financial position is con- 
sidered doubtful. T. SUTHERLAND, 

There seems to be need for more thorough inquiry into the 
financial standing of the firms tendering for Government work 
before contracts are given out. 

The failures of Messrs. Earle and Messrs. Maudslay are cases in 
point ; but there is another and more important end to be gained, 
and it is that if firms financially weak and unable to carry out 
their contracts are excluded, the Government are much more 
likely to act upon tenders which can be better relied upon for good 
work and good delivery, and so avoid the serious delays in many 
cases which have arisen out of contracts being given to weak firms. 

FRANCIS EVANS. 
DELAY IN FINAL SURVEY OF SHIPS, 

It is an unquestionable fact that there has often been delay in 
the final survey of ships previous to acceptance, but viewed in the 
light of the general arrears in shipbuilding, it can hardly be said 
that these surveys have materially affected progress. 

At the same time, it would undoubtedly tend not only to 
accelerate progress in future, but probably cheapen the cost of 
construction to some extent, if the final survey and acceptance 
were made to take place at the port where the ships are built, and 
there does not appear to be any adequate reason why this should 
not be made a rule of the future. T. SUTHERLAND. 

The great increase of work entailed upon the dockyard staff in 
the last three or four years has put such a strain upon them that 
delay in surveying ships could not but occur. Serious complaints 
have been put in evidence of the delay in surveying ships and of 
the heavy expenditure consequently incurred by contractors from 
the practice of surveying the ships at his Majesty's dockyards. In 
such cases where, without prejudice to the work, it could be 
arranged that surveys should take place at the builders’ yards, it 
would remove another source of frequent losses and delay to the 
contractor, and would make the contracts more acceptable. 

The work centred upon the Director of Naval Construction is 
too great ; he ought to have additional assistance of the highest 
order—understudies, in fact—to enable him to do justice to the 
important duties devolving upon him. 

In times of great pressure, such as have recently occurred, where 
work had to be given out to shipbuilders more or less unfamiliar 
with Admiralty requirements, minute inspection may be a neces- 
sity, but in respect to contracts entered into with high-class ship- 
builders constantly at work for the Admiralty, and therefore 
thoroughly familiar therewith, it would be better to alter the 
system of inspection hitherto pursued, to strengthen considerably 
the staff in the highest grade, and not to attempt that minute 
inspection in construction which has been hitherto followed with 
unfortunate effect both for Government and contractor, a system 
which pretends to a perfection it cannot in practice achieve. 

FrANcis EVANS, 








FikE AT THE HybdE Park Locomotive WorkKs.—Damage to 
the extent of £5000 to £7000 was occasioned by a somewhat serious 
fire at the Hyde Park Locomotive Works, Springburn, late on 
Saturday night. The whole works were at one time seriously 
threatened, but by the efforts of the Glasgow Fire Brigade the 
outbreak was contined to the manager's office and pneumatic tool 
store, where it originated, these buildings, including all the pneu- 
matic tools, being totally destroyed. The fire did some damage to 
the boiler, boiler-mounting, and erecting shops, and also to the 
power-house. 

RoyaL METEOROLOGICAL Society.—The first of the afternoon 
meetings of the session was held at the Society’s rooms, 70, Victoria- 
street, Westminster, on Wednesday, the 2Ist inst., Mr. W. H. 
Dines, B.A., president, in the chair. Captain D. Wilson-Barker 
read a report prepared by Mr. Dines and himself on the wind force 
experiments which had been made on H.M.S. Worcester, off 
Greenhithe, and at Stoneness Lighthouse, 817 yards from the ship, 
on the north bank of the river. These experiments were in 
continuation of those on the exposure of anemometers at different 
elevations which were carried out on the Worcester a few years 
ago. All the observations were made with the pressure tube 
anemometer. The broad general result is that the lighthouse 
experiences steadier and stronger winds than the Worcester, the 
i. 3 being about 6 per cent. greater, notwithstanding the fact 
that the elevation is less than half, but that in both positions the 
extreme velocities reached in the gusts are about equal. Dr. H. 

2. Mill read a paper on “‘ The Cornish Dust Fall of January, 1902.” 
When the West of England newspapers of January 24th announced 
falls of ‘‘ pink snow ” and ‘‘muddy rain” in several parts of Corn- 
wall and South Wales, it seemed to the author possible that fresh 
light might be thrown on what is at present the chief object of 
progressive meteorology, viz., the movements of the upper air. 
He therefore took steps to collect as much information as possible 
from the whole of the district, and found that the phenomenon 
was reported from seventy-five different places in the south-west 
of England and Wales. These were al! south of a line joining 
Milford Haven and Chepstow and west of the meridian of Bath. 
By means of a map, Dr. Mill showed that four separate areas were 
visited by the dust between January 21st and 23rd, viz.:—(1) Corn- 
wall, 1400 square miles ; (2) North Devon, 150 square miles ; (3) Mil- 
ford Haven, 50 square miles; and (4) Bristol Channel, 600 square 
miles. The dust appears to have been confined mostly to low rather 
than highground, for none was reported to have fallenon the Mendip 
Hills, Dartmoor, Exmoor, and the Welsh mountains. The observa- 
tions show that the 22nd was undoubtedly the day when most falls 
occurred, and that the colour of the dust was yellowish or brownish. 
From a consideration of the meteorological conditions at the time, 
and for several days before, the author is inclined to believe that 
the evidence points to the dust having been transported in the 
upper air from the African deserts 





AMERICAN ENGINEERING NEWs, 
(From our own Correspondent.) 


Goods sheds for fruit and vegetables.—In the handling of fruit and 
vegetable traffic at railway goods terminals, care is required to 
maintain a uniform temperature, so that the goods will not be 
spoiled, either by rotting or freezing. This is particularly the 
case in a country having great extremes of heat and cold, like the 
United States, and in summer and winter this class of goods js Very 
generally carried in cooled, heated, or ventilated “refrigerator” 
wagons. It is, however, liable to be spoiled in being unloaded 
or in being kept in ordinary goods wagons during hot or cold 
weather, Special goods sheds for the unloading, transferring, and 
inspection of this class of goods are provided at many large dis. 
tributing points. One recently built at Milwaukee is a bricg 
structure, 116ft. by 252ft., with steel roof trusses supported } 
two rows of timber posts, The clear height is 16ft. to 21ft. 12 
roof over the middle bay is 6ft. higher than the sides, and has 
tixed windows alternating with fixed louvres. Inside each louyre 
opening is a wooden shutter, hinged at the top, and operated by 
cords, so that the ventilating space can be varied as required, 
The building is warmed in winter by pipe coil radiators against the 
walls, the temperature being kept at Bd deg. to 60 deg. Incandes. 
cent lights are used, having long cords, so that the lamps can be 
taken inside the wagons. ‘There are four lines of rails, each taking 
six of the largest 40ft. fruit cars. There is a line of rails next to 
each wall, and next to this a driveway for carts, 27ft. wide. Next 
to one of the driveways is a platform 24ft. wide, level with the 
floors of the railway wagons. The fruit may be unloaded on this 
platform for inspection by purchasers, or for transfer to another 
wagon ; or it may be unloaded directly into carts standing in the 
driveways. A similar building at Minneapolis is 288ft. by 60ft,, 
with three lines of rails in the centre, a narrow platform at one 
side, and a wide platform at the other. 

A new explosive.—Tests have recently been made in the United 
States with a new high-power explosive, invented by Mr. F, M, 
Masury, and termed ‘‘masurite.” Whilst the explosive is about 
equal toa 40 per cent. quality of dynamite it is flameless, and is 
claimed to be much less dangerous and less liable to accident from 
misuse. It was invented as the result of an investigation to dis. 
cover a flameless explosive for use in coal mines, and has been in 
use for some monthsina “‘fiery” mine. Tested in bad conditions 
of fire-damp, it has caused no’gas explosions. In substance it is a 
yellow granular powder, lighter in weight than dynamite. It is 
not affected by heat, cold, or moisture in the air, but deteriorates 
with long contact with water. It has a low melting temperature, 
and will fuse in an ordinary flame, but in melting it changes its 
character and loses its explosive properties. It will not burn alone, 
but in contact with burning material it will burn slowly and give 
off incombustible fumes. The explosive when loose, and in car- 
tridges, failed to explode under a 60 lb, drop hammer falling 25ft., 
the blow simply compressing the powder into cakes. Rifle shots 
fired into 12 lb. cans of the material also failed to explode it, show- 
ing its insensibility to concussion. Red hot iron bars, electric 
sparks, and a live wire carrying 110 volts, also failed to explode it, 
the material being also melted in pots and thrown into a wood fire 
without any explosive effect. The explosion is caused by detona- 
tion, and seven 10 oz. cartridges placed in line and in contact will 
be exploded by a detonator in the end cartridge. Cartridges ex- 
ploded 12in. from other cartridges, however, will damage but not 
explode the latter ; although dynamite cartridges will explode in 
this way. A cartridge frozen to 6 deg. below zero Fah. was 
exploded by a detonator, showing that the agg of thawing 
—so dangerous with dynamite—would not be required with 
‘* masurite.” 

Heavy suburban tank engines. —The New York Central Railroad 
has put in service a number of large tank engines for suburban 
service, the tank being behind the cab, as in most American 
tank engines. These new locomotives have six-coupled driving 
wheels—the rear pair being under the wide fire-box—a two-wheeled 
leading bogie, and a six-wheeled trailing bogie under the tank and 
coal bunker. Bar frames are used under the engine, riveted to 
plate frame extensions carrying the tank. The fire-box is Sft. 
wide, with a sloping bottom, and extends over the rear driving 
wheels, It has two fire-doors, The cab is entirely enclosed ; the 
front part—extending along the boiler head—being above the 
wheels, while the rear part is level with the floor of the coal space, 
and forms the firing deck. Piston valves are used with inside 
admission, 5hin. travel, in full gear, gin steam lap, no lap on the 
exhaust edges, and no lead in full gear, but about fin. lead at 
6in. cut-off. The dimensions are as follows:— 


Cylinders és 20in. x 24in. 
Driving wheels .. 5ft. Sin. 
boxes cast steel 


» journals #in, x 12in, 


Bogie wheels -. 2ft. Gin. 
Wheel base, total .. 85ft. din. 
as driving .. . co 16th 
Weight in working order .. 108 tons 
+, on drivers .. 64 ton 

Boiler, diameter cae 
sa. EMS io 6. os .. 200 Ib. 
Tubes, iron, 365, length .. o- Mae 
oh. GRR 8s cee -- @in. 
Fire-box, length.. -. ‘ft. 9in. 
width .. . 8ft. 2in. 
t. Tin. and 4ft. Spin. 


— =i eer 
Crown stays Cee ee ee 


eieee 80 radial, lin. 
Heating surface, fire-box 


162 sq. ft. 


99 9 ubes 2275 sq. ft. 
n .s total 2437 sq. ft. 
Grate area on! -as 62 sq. ft. 


cast iron, rocking 
Sin. to 54in. 

lft. 2in. 

14ft. Sin. 

5 tons 

3700 gallons 





Grate os @0 00 
Exhaust nozzles ee 
Funnel, diameter ; 
* top above rail 
Coal, anthracite. . 
Water x eo 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is very little business being transacted this week, in con- 

sequence of the Whitsuntide holidays. Many of the mills and 

forges have not yet re-started, though a few of them began on 

Wednesday night for the completion of urgent orders. A strong 

tone is looked forward to for the remainder of the quarter. 

Manufacturers of finished iron and steel have a good aggregate of 

work to go on with, and the home inquiries of late have been 

encouraging. Best bars, black sheets, hoops, and sections will be 
wanted for early delivery in the ensuing month. 

There was only a small attendance on ’Change this afternoon, and 
new business was scarce in all departments. In the steel trade it 
was reported that there has lately been a reappearance of Welsh 
competition. Welsh makers have come down to £6 2s. 6d, for 
Bessemer billets and steel bars, and being thus within the market 
range, they secure more business. Staffordshire quotations for 
steel are as follows :—Bessemer billets, £5 to £5 2s. 6d.; best 
Siemens ditto, £5 5s. to £5 7s. 6d.; bars, £6 10s. to £7; plates, 
£6 15s. to £7 5s.; girders, £6 to £6 5s.; and angles, £5 15s. to 
£6 5s. The steel position generally continues fairly satisfactory, 
notwithstanding the fact that agents of German firms have recently 
been testing the market. Apparently the result has not been much 
to their liking, as they are not believed to have secured any 
business worth mentioning. In view of the fact that large 
quantities of steel are being shipped from that country to the 
United States, they have less inducement to quote in Staffordshire 
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he extremely low prices that prevailed at the beginning of the 


“There is very little change as regards finished iron, though just 
at present orders for common bars are being worked off faster 
than new ones are coming forward. Quotations for this a of 
iat are about as follows :—Marked bars, £8 10s.; Earl Dudley’s 
brand, £9 2s. 6d.; second grade, £7 10s.; and common unmarked 
bars, £6 73 6d. to £6 10s, Galvanisers have had two 
exceptionally good months, and the current one promises to 
be quite as good. They are still very busy, especially on 
South African account, though new business for the quarter 
is not moving so fast as it did when peace negotiations com- 
menced. Buyers are disposed to move cautiously until some- 
thing more definite is known. Meanwhile quotations are rather 
wide. ‘The general average is about £11 12s. 6d. to £11 15s., but 
as low as £11 10s. is quoted by some sellers, and as high as £12 in 
others. Galvanisers maintain the same attitude of reserve in 

ard to black sheets. They bought largely before prices were 
advanced, and now they are not disposed to give any more. 
Apparently black sheet makers recognise this, as half-a-crown less is 
being asked. Black sheets are quoted £7 15s, to £8 singles, 
£7 17s. 6d. to £8 2s, 6d. doubles, £8 10s. to £8 15s. trebles. There 
js not much doing in gas strip, and the price remains £6 17s. 6d. 
for small orders, and £6 15s. for large ones. Better business has 
been done with Australia and New Zealand, owing to the activity 
of trade in their own country having kept the Americans out of 
those colonies. : : 

Stocks of pig iron continue low, the supply being not more than 
sufficient to cover the actual requirements of the district. Indeed, 
some makes, such as cinder iron and Derbyshire, have been scarce 
for some time, and now North Staffordshire is a little dearer, 
owing to a furnace having been put out. As a general rule 
smelters are well supplied with orders, and for new contracts they 
require full rates. Producers quote as follow :—Staffordshire 
cinder forge, 48s. 9d.; part-mine, 53s, to 55s.; all-mine, 57s. 6d. to 
39s, 6d.; best, 77s. 6d. to 80s.; cold blast, 95s. to 100s.; North- 
amptonshire, 51s, to 82s. 6d.; Derbyshire, 52s. to 53s.; Lincoln- 
shire, 53s. 7d.; North Staffordshire, 53s, to 54s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. } 


Manchester.—During the past week business in the iron trade of 
this district has been more or less suspended for the Whitsuntide 
holidays, and little or nothing has been doing to really test the 
market. Prices, however, on such small orders as are passing 
through are fully maintained, with rather a hardening tendency 
in some brands of pig iron. The present firm tone in pig iron is 
due rather to restricted output, and the fact that quotations have 
already in some cases reached an unremunerative level with the 
existing cost of production than to any really healthy position as 
regards business. Finished iron makers have a fair amount of 
work in hand, and hold steadily to late rates. In the steel trade 
makers and manufacturers are also generally well engaged, and 
firm at about recent quotations, ¥ 

The Change meeting at Manchester on Tuesday was but poorly 
attended, and business was practically at a standstill on account 
of the holidays. Only a few inquiries for very small quantities 
were reported for pig iron, and so far as the position could be 
gauged, apart from the influence of the holidays, the disposition 
amongst buyers would still seem to be one of caution about placing 
orders beyond immediate wants, with makers, on the other hand, 
not at all anxious to sell, and an uncertain tone prevails as to the 
future. Prices generally are firm, with a stiffening tendency in 
Middlesbrough iron. Lancashire makers hold to 58s. 6d., less 24, 
for No. 3 foundry ; Lincolnshire makers quote 52s. 6d. to 53s. net, 
and have a difficulty in supplying requisite quantities on account 
of orders in hand from their present production ; with Derbyshire 
ranging from 56s. 6d. up to 58s. net, delivered Manchester, and 
makers indifferent about new business. Forge qualities are steady 
at 53s, 6d., less 25, Lancashire, and 52s. 2d. net Lincolnshire, 
delivered Warrington. 

For Middlesbrough iron there has been a hardening of about 3d. 
per ton, and quotations can scarely now be given under 57s, 1d. up 
to 57s. 4d, and 57s, 7d. for special brands, net, by rail Manchester. 
Scotch iron is firm at about 57s. 6d. to 58s. Eglinton, and 61s. to 
bls. 3d. Glengarnock, net, delivered Manchester docks, with Glen- 
garnock difficult to buy owing to the present limited output. 

Finished iron makers have been booking a moderate business of 
late, and are tolerably well sold in bars over the next month or 
two, For Lancashire bars makers are generally firm at £6 10s., with 
North Staffordshire £6 10s. to £6 15s.; sheets, £8 5s. to £8 7s. 6d.; 
and os £7 2s. 6d.; random, to £7 7s. 6d. special cut lengths, 
delivered here, and 2s, 6d. less for shipment. Nut and bolt makers 
report business quiet, with prices not very strong. 

In the steel trade there is a considerable amount of work in 
hand, although new business is not coming forward in any great 
quantity. Hematites are maintained at from 68s, 6d. and 69s. to 
70s. net for No. 3 foundry, delivered Manchester ; local made 
billets, £4 18s. 9d. Warrington, and £5 Manchester net ; steel bars, 
£5 12s. 6d.; common steel plates, £6 2s. 6d. to £65s.; boiler plates, 
£7 10s., less 25, delivered in the Manchester district. 

Engineering works in this district are closed during the bulk of 
the week, and there is no new development of any moment to 
notice in the position generally. As I have previously reported, 
some fair Government inquiries have been coming forward, and 
the electrical engineering branches continue well off for orders, 
whilst the textile machine trades in some of the Lancashire centres 
are perhaps not quite so depressed as of late, but the situation 
generally amongst engineers as to work giving out is not at all 
satisfactory. 

The returns of the workmen’s unions indicate that, in most 
sections of engineering, establishments are only very moderately 
employed, The Amalgamated Society of Engineers has nearly 
3? per cent. and the Steam Makers’ Society 2 per cent. of the 
membership on benefit. The local delegate of the Amalgamated 
Society of Engineers states that there is no change for the better 
in the condition of trade, which remains much the same as for 
months past, and may be described as moderate. 

The quarterly report of the Amalgamated Society of Engineers 
shows a reserve balance of £346,331 in the general, and £155,696 
in the superannuation fund, making a total of £502,027. 

During the past month a vote of the members has been taken on 
the question of re-joining the Trade Union Congress. This has 
resulted in a considerable adverse majority. There have been 
many expressions of opinion, for the most part hostile to the idea 
of re-entering the Congress, and in some cases suggesting that no 
return was possible while the resolution which led to the exclusion 
of the society remained in operation. With that the council 
agree, and the matter may now be regarded assettled for the next 
three years, 

Referring to the recent flotation of Beyer, Peacock and Co., the 
general secretary notes that certificates have been issued from 
chartered accountants showing profits to have averaged £63,000 
for six years, and rising from £54,000 in 1896 to £98,000 last year 
on a capital of less than half a million. ‘How about trade 
unionism ‘driving trade out of the country ?’” is his comment. 
ae. he adds, ‘locomotive builders have been thriving 

der it. 

The council of the society draws attention to the fact that 
ensions are granted to wathions in the employ of Mather and 

latt, Limited, of Salford. Several of the old ‘servants of that 
firm, it is stated, had thus been enabled to retire, and together 
with the superannuation from the society, to do so under circum- 
stances of comparative comfort. It was a matter of congratulation 
that this firm should be able to act thus generously to their old 


Servants, and it proved once more that the eight hours’ day was a 
good thing for employers as well as employed, 





Robert Stevenson and Brother, Limited, of Manchester, are 
introducing an improved form of wood split pulley. The sections 
of the pulley are not only cemented, but riveted together, whilst 
the two halves are dovetailed, and in addition to being secured in 
the ordinary way are connected by hooks, so that there is little or 
no possibility of breakdown, bursting, or dislocation. The arms 
are constructed so as to offer the minimum of resistance when the 
pulley is in motion. 

For the moment business in the coal trade is quiet, but prior to 
the stoppages of the pits—which range from three to six days in 
different centres—there has been a considerable extra call upon 
practically all descriptions of fuel. This remark applies especially 
to house-fire qualities, in which the increased inquiry in anticipa- 
tion of the pit stoppages, together with the large consumption 
owing to the cold weather, has given collieries as much as they 
could do to meet requirements of customers, and small stocks that 
were held have now disappeared. Prices are steady at about 
13s. 6d. to 14s, best Wigan Arley; 12s. to 12s. 6d. Pemberton four- 
foot and seconds Arley ; and 9s. 6d. to 10s. common house coal at 
the pit. Steam and forge coals have also been in fair request, with 
prices unchanged at about 8s. 6d. at the pit. In the better sorts 
of engine fuel the improvement noted of late is maintained, with a 
scarcity of supplies in some quarters, and prices strong at late rates. 
The position is not so satisfactory as to the commoner descriptions 
as in the better qualities, but, at any rate temporarily, prices are a 
little steadier than of late. At the pit mouth Lancashire slack may 
be quoted from 4s. 6d. to 5s, common, and 6s, 6d. to 7s. better 
qualities. 

For shipment one or two fair orders have been booked, but there 
is scarcely any improvement in prices ; good steam coals are quoted 
10s, to 10s. 3d., but lower qualities are obtainable about 9s. 6d., 
delivered Mersey ports, 

Coke is steady at about 22s. to 24s. best Lancashire foundry, 
and 13s, 6d. to 14s. best furnace cokes at the ovens. 

There is a continued strong agitation amongst the miners against 
submitting to the proposed 10 per cent. reduction in wages, and at 
many of the pit-set meetings there is much reckless talk of stopping 
work rather than accept the lower rate of pay. Under the condi- 
tions of the Conciliation Board, however, a strike is out of the 
question, and whether the matter has to go to arbitration or not, it 
is certain the Federation officials will not countenance any such 
serious breach of the agreement with the Coalowners’ Association, 
which, so far, has worked so beneficially for both sides. However 
much some of the irresponsible miners who here and there attempt 
to lead the men may urge on a strike, it may be regarded as simply 
an idle threat, as without the authority of the Federation any 
movement of this kind must of necessity prove abortive. 

Burrow.—The hematite pig iron trade remains very firm, and 
there is very little, if any, change to report. Business is steady, 
but there is no rush of it. Makers are busy, and have 36 furnaces 
in blast, compared with 35 in the corresponding week of last year. 
Prices show no variation, Mixed Bessemer numbers are still 
quoted at 60s. 6d. per ton net f.o.b. Warrant iron is idle at 60s. 
net cash sellers. Stocks have been reduced by a trifling parcel of 
50 tons, and they now aggregate at 15,246 tons, being an increase 
of 300 tons since the beginning of the year. Prospects in the 
hematite iron trade are considered good, and much forward 
delivery business has been done during the past few months. Iron 
ore is in full request, especially best sorts. The latter would be 
more fully bought, in preference to Spanish ores, if supplies were 
obtainable. Native ores are at 12s, per ton net at mines, and 
Spanish sorts, which represent half the consumption of ore at the 
furnaces in the district, are at 15s. per ton net at West Coast ports. 

The steel trade is busy in all departments except that of steel 
shipbuilding material. This is a remarkable state of things, in 
view of the increased activity in the shipbuilding trade, but the 
interests of local shipbuilders are now largely centred in other stee]- 
making firms, and the consequence is that many local orders go 
past Barrow ; but there are indications that good business is coming 
to hand from other sources, and it is probable that Barrow makers 
will be busy a little later on with orders even from the Clyde, as 
well as from Belfast and Liverpool, and from the Admiralty. Steel 
rails are in good demand, and local makers are booked well for- 
ward. There are prospects of a very brisk time in heavy rails and 
in tram sections, but prices remain low, heavy rails being at £5 5s. 
to £5 10s. Other steel products are in good and steady demand. 

Considerable activity is now noticeable in shipbuilding and 
marine engineering, and some very good orders are receiving the 
attention of builders, while other orders of equal moment are 
under negotiation. Gun mountings and projectile are in full 
demand, and these departments are very busy. 

The coal trade does not seem torecover. There isa fair business 
doing, but prices keepilow, as competition is keen. Coke is easy in 

rice. 

' The shipments last week of iron represented 6050 tons and steel 
7769 tons, an increase in iron of 974 tons and in steel an increase of 
4740 tons. The shipments this year represent 158,038 tons of iron 
and 198,463 tons of steel, an increase in iron of 21,474 tons and in 
steel an increase of 22,143 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire district the house coal trade has received 
a little stimulus owing to the abnormally cold weather, while the 
Whitsuntide holidays, when the collieries are closed for half the 
week or more, has also contributed to keep prices up. An average 
tonnage of both Silkstone and Barnsley thick seam , an coal has 
been forwarded to London and the southern and eastern markets. 
The local trade has also been firmer. Best Silkstone is still at 13s. 
to 13s. 6d. per ton; secondary sorts, lls. 6d. to 12s. per ton; 
Barnsley softs, lls. 6d. to 12s. per ton; nuts from 10s. per ton. 
Steam coal remains as last reported. Heavy tonnages have been 
taken to Hull, Goole, and Grimsby, while the home railway 
companies have been receiving rather more on contract. The open 
market is a little duller, but values continue firm, ranging from 
8s, 9d. to 9s. 3d. for large quantities. Buyers whose requirements 
are moderate have to pay from 6d. to 1s. more. In manufacturing 
fuel good slack is in brisk demand for coking purposes, but smudge 
and common slack are abundant in supply and weak in price. The 
coke trade is fairly active, North Lincolnshire and Derbyshire iron 
smelters being very busy. Good local foundry coke fetches from 
lls. 6d. to 12s. per ton at the ovens. 

This has been largely a holiday week in the great East End works, 
although in some departments work was resumed on Wednesday, 
the 21st; in others there was nothing done until Thursday, and in 
several of the heavy, as well as many of the lighter industries, the 
places have been closed for the week. There is now a more hope- 
ful feeling at the East End in the military material department, 
owing to the first of the tenders for the armour plates having now 
been received. The Admiralty have invited quotations for the 
9000 tons required for the three battleships King Edward VIL., 
Dominion, and Commonwealth, but as Manchester and Glasgow 
have now entered into the armour-making business Sheffield will 
only getits share, instead of the whole, asin former years. Although 
the work will not be sufficient to keep the three Sheffield mills 
employed for any length of time, no doubt the plates for the 
cruisers will be asked for next, and these, amounting to some 
6000 tons, are pretty certain to be followed by further work. 
The railway and marine material manufacturers are not so fully 
employed as could be wished for, and competition is reported to be 
excessively keen. 

The iron trade does not change materially, although hematites 
seem to be a little firmer. Quotations now current in Sheffield are 
as follows :—Lincolnshire forge iron, 50s. to 50s. 6d. per ton ; Lin- 
colnshire foundry, 51s. to 52s.; West Coast hematites, 69s. to 70s.; 
East Coast hematites, 63s, to 64s., less 24 per cent.; bar iron, 
£6 10s, per ton, 





The steel trade generally is very quiet. In the crucible and 
other qualities the home market is said to be more languid than it 
has been known for years, and short time is being worked by 
several of the local firms. An exception to the generally depressed 
state of steel manufacture is the production of tramway rails, 
= crossings, and other specialities, the demand for which is 

ing rapidly increased on all sides. Several Shetfield manufac- 
turers had the sense to enter vigorously into this business ; but it 
has extended so rapidly that it is to be regretted even more 
attention was not paid to it at the beginning. Somewhat dis- 
couraging advices have been received from Canada, manufacturers 
there being stated to be now able to make what they need, while 
any surplus can be obtained from the United States at lower 
prices than are quoted by Sheffield makers. In the engineering 
and foundry branches there is nothing satisfactory to report, 
slackness prevailing in all directions, and in many workshops 
partial employment is only being given. 

The Admiralty and War-office contracts for cutlery and plate 
have been, as usual, divided between Birmingham and Sheffield 
firms. The Birmingham share of the Admiralty contracts is much 
larger than that received in Sheffield, a considerable portion of the 
contracts, in addition to spoons and forks, being articles of hollow- 
ware, of which Birmingham is usually regarded as the producing 
centre. The “‘slump” in silver previously noted has now brought 
the sterling metal down to 1s, 1ld. per ounce, which is stated to 
be the lowest price on record. Thirty-one years ago the average 
price per standard ounce in the London market was 5s. 04d. For 
two years later it was above 5s. per ounce. It has, with slight 
fluctuations, continued to drop ever since. The tendency has 
been to encourage the demand for sterling silver wares, although 
these are not so durable as plated goods of the first quality. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH business has been quiet this week on account of the 
holidays, the situation shows improvement, more particularly in 
the matter of prices, and consumers have shown a greater dis- 
position to buy than has been noted for some weeks past. All 
Cleveland pig iron prices have been advanced fully 3d. per ton, 
and it is not so easy to find people willing to sell as it was before 
the holidays. The more satisfactory position of producers is 
indicated by the fact that, though consumption has been curtailed 
owing to the holidays, yet the stock in the public warrant stores 
has increased very little, and there is even less pressure to sell. A 
higher figure has this week been realised for Cleveland warrants 
than has been known since December, 1900, and sellers are getting 
6s. 4d. per ton more to-day for them than they could last January, 
when the minimum of this year was reported; there is good 
reason to believe that further advances will be obtained. 

Recently so much more business has been done in Cleveland 
warrants than in Scotch that the difference in the prices has 
become smaller than has been known fora long time. Not long 
ago Scotch warrants were 13s. 3d. per ton above Cleveland, and 
fora long time—until, in fact, a few weeks ago—the difference was 
between 8s. and 9s., but this week it has been only about 4s. 8d. 

r ton, which is almost as small as it should be if Cleveland’s 

usiness with Scotland is to be kept up. Witha smaller difference 
than 4s. 6d. it will hardly be possible for Cleveland to undersell 
Scotch makers as far as the Glasgow district isconcerned. Makers 
in this district cannot well afford to have their Scotch connection 
lessened, when there is so little doing with the Continent. It is 
some years since the May demands from Germany and Belgium 
have been so small as they are this year. London houses have 
bought Cleveland warrants rather freely during the last ten days, 
and some of the Glasgow merchants have found it advisable to 
cover, the prices being run up owing to the extra demand, holders 
asking 49s. 1d. cash. 

The price of No. 3 Cleveland G.M.B. pig iron has moved in 
favour of the sellers ; the minimum of the week has been 48s. 6d. 
for early f.o.b. delivery, but on Wednesday neither makers nor 
second hands would accept less than 48s. 9d., and buyers did not 
hesitate to give it. No. 4 foundry has been put up to 48s.; grey 
forge to 47s. 6d.; mottled to 47s.; and white to 46s. 6d. per ton. 
This is satisfactory, especially when it is taken into account that 
consumers have had their works closed for about half the week. 

The pig iron market has been somewhat stiffened by an improve- 
ment in the inquiry from the United States, though it is hematite 
and not ordinary Cleveland iron that is wanted. Deliveries of 
the latter are still being made to Philadelphia, a cargo of 3600 tons 
being despatched from the Tees at the close of last week, but that 
iron was bought when prices were below the figures that are now 
ruling. But present quotations are even low enough to enable 
Cleveland makers to compete successfully for orders where the 
delivery is to be near the seaboard of the United States. This 
week an American buyer has been on Teesside with a view of pur- 
chasing hematite pig iron to be delivered up to the end of the 
year. Cleveland hematite pig iron is cheaper than either Scotch 
or West Coast brands—in fact, itis nearly 3s. below the last named. 
The hematite iron market in Cleveland has become firm, partly in 
consequence of this increased American inquiry, and not less than 
57s. per ton for mixed numbers will be accepted, all the sellers at 
56s. 9d., both producers and merchants, having disappeared. 
Rubio ore is cheaper, business having been reported at 15s. 44d. 
per ton delivered at wharf on Tees or Tyne ; that will leave about 
10s. 6d. as the f.o.b. price at Bilbao. ~ 

Shipments of pig iron from the Cleveland district this month are 
poor, and are disappointing, after the satisfactory return of last 
month. The total up to Wednesday night was 60,215 tons, as 
compared with 78,306 tons last month, and 77,831 tons in May, 
1901, to 21st. The stock of Cleveland pig iron in Connal’s public 
warrant stores on 21st was 139,070 tons, a decrease of 1300 tons 
this month. The North-Eastern Railway Company’s public warrant 
store now contains no pig iron. The total quantity of hematite 
iron in the public stores of this district only amounts to 300 tons. 

Favourable reports are given by most of the producers of manu- 
factured iron and steel in this district, they are generally well 
supplied with orders, but in one case a number of hands have been 
paid off because the orcers from the shipbuilders for angles did 
not suffice to keep the mills in regular operation. It is some years 
since any hands had to be discharged on any such account. The 
price of steel ship plates is £5 15s., of steel ship angles £5 12s. 6d., 
and of iron ship plates and angles £6 2s. 6d., all less 3 per cent. 
Common iron bars are to be had still at £6, less 2} per cent. 
Dorman, Long and Co., Middlesbrough, will shortly commence the 
re-modelling of part of their Britannia Steel Works, the chief pro- 
duction of which is angles and sectional steel. The rail trade is 
now probably more active than any other branch of the manu- 
factured iron and steel industries, and the mills producing rails are 
more fully employed thanthey have been fora long time. The quota 
tion for heavy steel rails is £5 10s. net at works, this showing a 
greater advance during the present year than any other branch. 
Shipments of manufactured iron and steel from the Tees, however, 
fall short of those not only of last month but also of those of May, 
1901; up to Wednesday night they reached 16,122 tons, against 
23,138 tons in May last year, there being a greater falling off in 
steel than in iron. 

A light railway is to be constructed from Sinnington, on the 
Scarborough, Pickering, and Helmsley branch of the North-Eastern 
Railway, to Rosedale Abbey, a distance of eight miles. It was 
intended that the first sod should have been dug this week, but 
the ceremony has been postponed for a few days. The line will 
be of the standard gauge, and passenger and goods trains will be 
able to run over it from any part of the North-Eastern system. 
Power is to be applied for to connect the new line with the North- 
Eastern Company’s mineral line from Rosedale to Battersby, so 
that goods and minerals may be carried to and from Middlesbrough 
and the North. The promoters of the new line are the’Lastingham 
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and Rosedale Light Railway Company, and they intend to work it 
with their own engines and servants. Mr. Charles Chadwell, C.E., 
of 20, Victoria-street, Westminster, is the engineer. A consider- 
a quantity of ironstone is obtainable in the vicinity of the new 
ine. 

The Middlesbrough branches of the Amalgamated Society of 
Engineers have emphatically condemned the proposal of the 
employers that the working hours shall be arranged so that there 
will be only one break in the day for meals, the hours to be from 
7 a.m. to noon, and from 1 to 5.30 p.m., instead of as at present, 
6 to 8.30 a.m., 9 to 12, and 1 to 5.30. The Middlesbrough branches 
have not only condemned the proposals, but passed a vote of 
censure upon the Executive Committee for entertaining the 
proposal at all. They thought the Committee should have at once 
refused to consider the matter without referring it to the branches. 

The coal trade is quiet, partly because of the holidays, and 
partly because the weather at sea having prevented the arrival of 
vessels, coal has not been required for shipment so freely, and 
work at the collieries has been generally very slack this week. 
There has been a scarcity of empty wagons, and operations could 
not go on as usual. The cause of the dearth of empty wagons has, 
of course, been due to the fact that the laden wagons conveying 
coal for shipment could not be discharged. This being a tem- 
porary difficulty, prices have not been affected. Best steam coals 
are quoted from lls. to ]1s. 3d.; seconds, 10s. to 10s. 3d.; and 
smalls, 5s. 9d. to 6s., all f.o.b. Gas coals are about 9s. to 9s. 6d. 
for best, and 8s. 6d. for seconds. Bunker coals are readily obtained 
at 8s. 6d. per ton f.o.b., there being more offering than the market 
requires. Foundry coke is weak at 17s. per ton f.o.b., and medium 
coke delivered at the Teesside furnaces does not realise more than 
about lds. 3d. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market was closed on Monday in conse- 
quence of the Whit holiday, and a holiday feeling also prevailed on 
the ee while the market was again shut on Thursday, 
that being observed as a general holiday in Glasgow, as Victoria 
Day. There has thus only been three days’ business this wegk, and 
speculative transactions on the part of brokers have, generally 
speaking, not been of much account. At the same time, a con- 
siderable quantity of raw iron has been purchased both for home 
use and for shipment abroad, and there has been a somewhat 
tirmer tone in business. The strength of the American market, and 
the threatened labour troubles there, have a great deal to do with 
the improved feeling in our market. 

A moderate quantity of Scotch warrants changed hands at firmer 
rates, and a considerable business took place in Cleveland iron at 
49s. 1d. cash, and 49s. 3d. for delivery in one month. There has 
been very little demand for Cumberland hematite or for Middles- 
brough iron of the same kind, although the price of the latter is 
comparatively low. 

Consumers have been taking rather more Scotch hematite, for 
which merchants now quote 62s. per ton for delivery at the West 
of Scotland steel works. 

Since last —— an additional furnace has been put on hematite 
pig iron at the Clyde Ironworks. The total number now in 
operation in Scotland is 86, compared with 81 at this time last 
year, and of these 45 are making hematite, 37 ordinary, and 4 
basic iron. 

The prices of Scotch makers’ pigs are generally well maintained. 
G.M.B., No. 1, is quoted f.o.b. at Glasgow 55s. 9d.; No. 3, 53s. 6d.; 
Wishaw, No. 1, 56s. 3d.; No. 3, 53s. 6d.; Carnbroe, No. 1, 
57s. 6d.; No. 3, 53s. 6d.; Clyde and Calder, Nos. 1, 66s.; 
Nos. 3, 56s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Lang- 
loan, No. 1, 70s.; No. 3, 59s.; Summerlee and Coltness, Nos. 1, 
70s. 6d.; Nos. 3, 58s.; Glengarnock at Ardrossan, No. 1, 66s. 6d.; 
No. 3, 56s. 6d.; Eglinton, No. 1, 56s. 6d.; No. 3, 53s. 6d.; 
Dalmellington at Ayr, No. 1, 56s.; No. 3, 53s.; Shotts at Leith, 
No. 1, 70s.; No. 3, 58s. 6d.; Carron at Grangemouth, No. 1, 68s.; 
No. 3, 58s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were larger than usual, amounting to 7832 tons, against 4430 in 
the corresponding week of last year. Of the total, 2000 tons were 
despatched to Italy; 400 to the United States; Canada, 225; 
Australia, 205; South America, 10; India, 47; Germany, 70; 
Holland, 25 ; Belgium, 40; other countries, 215; the coastwise 
SS being 4595 tons, against 1915 in the corresponding week 
o' 2 

There is an impression that some of the pig iron sent coastwise 
this week will be transhipped to the United States, from which 
also further orders are expected. It is also reported that the 
demand from America for manufactured and partly manufactured 
steel is on the increase. This is reversing the order of things that 
prevailed some time ago, but it does not as yet appear that the 
amount of this kind of business is very considerable. 

The finished iron and steel branches are in a more hopeful state, 
and the outlook on the whole seems a little more cheering. There 
is still, however, room for improvement in the quantity of work 
on hand, and particularly in the range of prices obtained. Makers 
can now count on an abundant supply of fuel of good quality 
at cheapening prices. 

The past week’s coal shipments from Scottish ports are 7000 
tons better than in the preceding week, and 19,000 above those of 
the corresponding week of last year. There is a good demand for 
the various kinds of coal at home, but the supply is very large. 
The remarkable thing about trade is that with the present very 
ample supplies the prices are not materially lower. The business 
is not very profitable to the coalmaster, judging from the remarks 
of Mr. John Strain, C.E., the chairman of John Watson, Limited. 
He stated at the meeting of his company the other day in Glasgow 
that while there had been a reduction in wages it had not been in 
amount sufficient to correspond with the recent fall in prices, and 
he was of opinion that the vanishing point of profit must have been 
reached at many collieries in the West of Scotland. Main coal is 
quoted f.o.b. at Glasgow, 8s. 3d. to 8s. 6d.; steam, 9s. 3d. to 9s. 6d.; 
splint, 9s. 3d. to 9s. 9d.; and ell, 9s. 6d. to9s. 9d. per ton. 

The Scottish Coal Trade Conciliation Board has reached an 
understanding as to the rules for the regulation of wages. These 
are now in course of being submitted to the miners of the various 
districts for their approval, and, so far as can be ascertained, they 
have in almost every instance been favourably received by the 
miners, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A VERY promising condition prevails in the steam coal trade, 
and, as I had anticipated, there was a considerable pressure on the 
eve of the holidays to get supplies. This was not a spasmodic 
affair, for a leading member on ’Change, Cardiff, expressed his 
belief that good, sound business was well secured on into the 
summer months, to the edge of the autumn; and even if this 
should be a little too hopeful a statement, firm prices are certain 
for some time ahead. Each port indicated activity last week. 
Swansea despatched over 50,000 t tons, Newport nearly 78,000 tons, 
and Cardiff was kept fully employed until the week ended. On 
Saturday 5000 tons went to Singapore, 5900 to Genoa, 5000 to Port 
Said, 3300 and 1000 coke to Buenos Ayres, 4000 to the River Plate, 
and 1000 tons to Pernambuco. France secured close upon 20,000 
tons from Swansea. 

It has been customary to refer to a holiday week as a broken 
one ; but in the present case the proper definition would be that 
it has been no week at all. Colliers have systematically refrained 


from egg and in many places no work was started until 
his has told seriously on business, 


Thursday. On Tuesday only 








six clearances were made at Cardiff, with a total despatch of about 
10,000 tons. Newport cleared only two cargoes, and Swansea 
seven, Llanelly three, Port Talbot five. Outward chartering was 
reported on Tuesday at Cardiff as almost at a standstill, and 
transactions few and unimportant. 

The last quotations issued at Cardiff were as follows :—Best 
steam coal, 16s.; seconds, 14s, 9d. to 15s. 3d.; dry, 12s. 6d. to 
12s. 9d.; best Monmouthshire, 13s. 6d. to 13s. 9d.; seconds, 12s, 3d. 
to 12s. 6d.; best steam, small, 8s. to 8s. 3d.; seconds, 7s. 9d. to 
8s.; and inferior sorts, including dry,-7s.; best house coal, 15s. to 
15s. 6d.; seconds, 13s. to 14s.; No. 3 Rhondda, 14s. 6d.; brush, 
128, 3 to 12s. 6d.; small, 9s. 3d. to 9s. 6d.; No. 2 
Rhondda, 11s, 3d.; through and through, 9s. 3d. to 9s. 6d.; small, 
6s. 9d. to 7s. Patent fuel, 15s. to 16s, Coke, furnace, 17s. to 
18s. 6d.; good foundry, 19s. 6d. to 21s.; special, 24s. Pitwood, 
20s. to 20s. 6d. This week prices for wood were inclined to be 
slightly easier on account of idle collieries. A northern firm is 
stated to be making arrangements for opening a branch in wood 
with all latest appliances at one of the Welsh ports. 

The authorities have begun in some districts to take proceedings 
against colliers for refraining from work without giving legal notice. 
In the old mining days men came and went at their pleasure, 
but now this is a severe tax upon coalowners, and reprisals are 
likely. Three colliers were committed for twenty-one days at 
Aberdare Police-court on Tuesday for neglecting work, for which 
they were fined 18s, 3d., damages and costs. The committal 
order was suspended until Saturday to allow the men an oppor- 
tunity of paying, but they refuse at present to do so. In othe~ 
cases warrants have been issued to distrain upon the goods. Ata 
public gathering at Rhymney on Monday Sir Henry Tyler, chair- 
man of the Rhymney Iron and Coal Company, spoke at some length 
upon the colliery developments proceeding and in prospect, and 
urged the policy of an amicable understanding between coalowners 
and men. He regarded the termination of the Sliding Scale Agree- 
ment as certain, but, without going into details, he saw that some 
other agreement would certainly take its place. 

Coal working in the Swansea Valley was more vigorously con- 
ducted up to the holidays than has been the case for some time. 
Throughout the anthracite district, Llanelly in particular, expecta- 
tion is rife as to an increased demand foreign. spurt seems pro- 
bable. Stocks of all kinds are lower. It is considered that an 
export of Welsh coal to the northern seaboard would pay if prices 
there rose to 7} dols. per ton. 

Closing coal prices on Change, Swansea, this week :—Anthracite, 
20s. to 21s.; seconds, 18s. to 18s. 6d.; best large, 15s. to 16s. 6d.; 
red vein, 12s, to 12s. 3d.; rubbly culm, 4s. 9d. to 5s. 3d.; steam 
coal, 14s. 6d. to 15s. 6d.; seconds, 13s. to 13s. 6d.; bunkers, 
9s. 6d. to 10s.; small, 7s. 6d. to 8s, House coals: Ne. 3 Rhondda, 
14s. 6d. to 15s. 6d.; through, 12s. to 13s.; small, 10s. to 11s.; 
No. 2.Rhondda, lls. 6d. to 12s. Patent fuel, 13s, 6d. to 14s. 
Nearly 12,000 tons were despatched last week. Low prices are 
evidently influencing purchasers. Both Newport and Cardiff 
quote higher. Coke, furnace, is selling at 14s. to lis.; best 
foundry, 20s. to 21s. Pitwood, 20s., into truck. 

Mr. Brace has written to a contemporary at length upon the 
decision of the majority of the miners in the Federation refusing 
to accept the 10 per cent. reduction, and electing to go to Lord 
James of Hereford to arbitrate. Mr. Brace is of opinion that the 
acceptance would have been more judicious if taken in two instal- 
ments of 5 per cent. each. 

A notice has been issued in all colliery districts strongly advising 
caution in working, the volcanic disturbances and earthquakes 
having indicated a wide-spread influence on the earth’s crust. Old 
colliers are well aware of this, and say that, in addition, magnetic 
action is often felt in the form of tremors. 

There has been no falling off in receipt of iron and steel scrap, 
old iron rails figuring largely. These are chiefly bought up in the 
tin-plate districts. Newport received last week 550 tons old rails 
from London and Southampton, and a quantity of scrap iron from 
the latter place to the same destination. 

The consignments of pig iron from various works to Welsh ports 
of late have been very noticeable—Ulverstone to Briton Ferry ; 
Grimsby, Harrington, Whitehaven, and Barrow to Swansea, One 
cargo of steel bars from Rotterdam came in for Newport. The 
despatches, too, have been important last week, all showing 
activity at the mills on the eve of the holidays. Cardiff sent 348 
tons iron rails to Sydney, 1000 tons steel rails to Pernambuco, and 
412 tons rails to Newport. 

Amongst the numerous consignments of ore received at the 
leading steel works this week there was one of good bulk to Guest, 
Keen and Co, from Elba. Bilbao also despatched large quantities. 

In iron and steel tin-plate and associated industries business has 
been largely affected by holiday-making. On ’Change, Swansea, 
mid-week, attendance was very poor, and business slack. Pig iron 
was reported as showing improvement, Scotch warrants and 
Middlesbrough to the extent of 6d. Hematites remain firm, without 
advance. There were rumours discussed by members of possible 
labour troubie, and of persistent efforts to ‘‘ bear” the market, but 
makers are not likely to be influenced, and the following quotations 
may be accepted as rigid :—Pig iron Glasgow warrants, 54s. cash ; 
Middlesbrough, No. 3, 49s. 1d. to 49s. 14d.; other numbers in pro- 

rtion; hematite warrants, 60s.; Welsh bars, £6 2s. 6d. to 
£6 12s. 6d.; sheets, iron and steel, £8 5s. to £8 10s.; steel rails, 


heavy, £5 7s. 6d. to £5 10s.; light, £6 10s. to£7 10s. Bessemer 
steel tin-plate bars, £5 2s. 6d.; Siemens, best, £55s. Tin-plates, 


Bessemer cokes, 13s. 9d. to 14s.; Siemens, coke finish, 14s. to 
14s. 3d.; ternes, 26s., 27s., to 28s. 6d.; best charcoal, 15s. 6d. to 
l6s. 6d.; big sheets, 6ft. by 3ft., £11 to £11 2s. 6d. per ton ; finished 
black plate, £10 17s. 6d. to £11. Block tin, £137 10s. to £133 5s, 
Spelter, £18 12s. 6d. Lead, £11 17s. 6d. Copper, Chili bars, 
£54 17s. 6d. Iron ore, Tafna, 15s.; Rubio, 14s. 

The Caerleon tin-plate works were formally opened by Sir Arthur 
Mackworth last week, and the proprietors, Messrs. Richards and 
Hopkins, have started under most favourable auspices. They are 
removing their engineering works and iron foundry to their freehold 
estate at Caerleon. 

In all the plate districts there is a gratifying degree of activity, 
with the exception of a little temporary idleness during the 
holidays, and some enforced inaction at mills, as at the Midland 
for lack of bars. The Landore mills is now running. Tin houses 
are not so active on account of great demand for sheets and black 

late. 
This week a meeting will be held between makers, representa- 
tives, and operatives, and it is thought a good understanding will 
be brought about. If so, ‘“‘a fair time ahead” is the general 
belief. More tonnage is now coming in, and a busy time for oil 
sizes likely. 

Last week the Swansea tin-plate shipment amounted to 57,175 
boxes. Quantity received from works, 53,724 boxes ; present stock, 
184,025 boxes. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Business transactions continue of a limited description on the 
iron market over here. In Rheinland-Westphalia there was rather 
a better inquiry coming forward in the crude iron trade last week ; 
but consumption all round must, nevertheless, be considered as 
insufficient, and stocks remain very heavy. In billets and 
blooms a fair business was done, home demand being strong, 
and there was likewise a good inquiry experienced on foreign 
account. It has been resolved, at a recent meeting of the billet 
convention, to grant an export bounty also for the third quarter of 
the present year. 

e rolling mills are all reported in comparatively brisk employ- 
ment; prices, however, leave very much to be desired still. 
Girders are in good call, and quotations will most likely meet 
with an improvement when demand increases; for the present 





only a moderate activity could be noticed in the building ling but 
prospects appear to improve a little now. Heavy plates continy 
somewhat languid, and a falling off in demand could even = 
noticed last week ; the sheet mills, on the other hand, are satis 
factorily occupied, and prices are reported to show an inclination 
to rise, 

Silesian iron masters state the business done upon the week ti 
have been slow and demand has in some instances been less lively 
than in previous weeks. Some consider this but natural, as psn, 
sumers and dealers bought rather heavily in the beginning of the 
year ; specifications at the Silesian rolling mills, for instance, rosg 
from 3000 t. to 25,000 t. in January of present year. Bars and 
hoops for home consumption can be bought at M. 115 p.t. free at 
works, and export quotations do not exceed M. 105 and M. 110 pt 
free at works, i 

On the coal market in Upper Silesia deliveries last week wore 
20 p.c. lower than at the same time last year, and it is, therefore 
very likely that further restrictions in output will have to take 

lace. Stocks at the pits were officially stated to amount to over 
303,3C0 t. at the end of December last year, against 54,000 t, at 
the end of December in 1900. As a matter of course, stocks have 
continued to increase since December, and they are very high now 
and what is worse still, even the exceptionally low prices which tig 
pits are forced to accept have not been able to prevent a tolerably 
large import of English coal to the Baltic ports. Also from the 
Rhenish- Westphalian coal market unfavourable accounts are given - 
the best that can be said is that to all appearance the worst has 
passed, and that just a little more life was stirring in a few 
instances, both in coke and in coal. Dry sorts of coal remain in 
,0orer request, and stocks have increased perceptibly in spite of 
eavy reductions in output. Blast furnace coke, however, js 
reported in slightly better request. 
he iron trade in Austria-Hungary has been a tritle more 
animated last week. Pig iron, as well as bars, were rather briskly 
called for; also in girders and in heavy plates the inquiry was 
pretty lively. Exports to America continue ; they have even been 
improving upon the week. The engineering trades are still but 
moderately active, and the machine factories complain of a want 
of fresh work, which is felt all the more keenly because it has con. 
tinued since winter. 

The tone all round on the French iron market shows a decided 
want of firmness, with prices moving in a downward direction here 
and there ; makers find it impossible to realise more than 165f. and 
175f. p.t. for bars and girders, the activity in the building line 
being comparatively limited. 

Both demend and prices remain very unsatisfactory on the 
French coal market. During this week and the last orders have 
been coming in pretty freely in the Belgian iron and steel industry, 
and there is a regular though quiet sort of business done generally, 
Makers have prudently refrained from a rise in production for the 
present, and so consumption has been in some cases higher than 
output, which was favourable to the condition of prices. Manu- 
facturers of iron and steel hope to be able to realise better prices 
by-and-bye, when they are doing more business, the present rates 
leaving very little profit only. 

The Belgian coal trade is in an unsettled state. A strong falling 
off in the demand for engine coal is reported, and exports have 
been very limited upon the week. Some pits, on resuming opera- 
tions after the strike, have reduced wages 8 per cent.; in the coal 
districts of the Borinage the colliers’ wages have now been reduced 
12 per cent. and more, and some pits are reported to contemplate 
a restriction in output and in the working hours if matters do not 
change for the better. 

The value of French general import during the first four months 
of the present year is stated to have been 1,548,638,000f., against 
1,490,289, 000f. in 1901 ; value of general export was 1,390,986, 000f., 
against 1,297,916,000f. in the year before. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 16th, 

OFFICIALS of the United States Steel Corporation are now on a 
tour of inspection to their scattered plants to overlook the situation 
and determine upon the method and amount of improvement to be 
made, in pursuance of the plans to expend 30,000,000 dols. or more 
in improvements and extensions. 

A combination of the leading steel casting companies has been 
effected by President Schwabe and Judge Sury, of the United States 
Steel Corporation. The capitalisation is 3,000,000 dols. The basis 
of the combine is the American Steel Castings Company, organised 
in 1893. 

The result of the first ocean voyage of the ship Enterprise from 
San Francisco to Honolulu and return with oil as fuel is gratifying 
to the experimenters. She is 328ft. long, 4000 tons. Her engines 
turned 52 with coal and 60 with oil. Three stokers took the place 
of nine. Ten knots per hour were made instead of eight. Weight 
of fuel was reduced 40 per cent., and fuel space 36 per cent. 

Some California roads are now sprinkling their road beds with 
oil. A good deal has been said about putting on eighteen-hour 
trains from this city to Chicago, but no results have been announced 
as yet. - There is a general tendency on American roads to faster 
trains, and a good many experimental runs have been made, but 
the practical difficulties to be encountered forbid any immediate 
improvement in schedules, 

The iron and steel industry is in about the same condition as 
last week. Trade reports from all distributing centres show that 
demand has subsided, but the mills cannot accept orders. This 
enforced abstention is not affecting the market. Steel billets are 
not to be had, and production is virtually absorbed for the rest of 
the year. Efforts are being unavailingly made to obtain temporary 
relief abroad. Meantime local requirements are becoming more 
urgent. Production in foundry and forge iron is apparently below 
the market demands. Bar iron and bar steel are in urgent request 
in all sections. Nails, wire, wire rods, and merchant steel are not 
to be had except at optional deliveries. Coal production is reaching 
higher figures each week in all western mining fields, but in the 
anthracite region labour agitations have arrested output, with 
threatening consequences to dependent manufacturing interests. 

The engineering plants report continued acquisitions in the way 
of large contracts for heavy equipment. All electrical plants are 
similarly overcrowded. Consumers of copper are preserving their 
conservative attitude regarding forward buying, in view of increas- 
ing production and the evidences of inharmony among those who 
control the greater sources of copper supply. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Owrnc to the holidays, prices for steam and house coal remain 
the same as last week’s quotations. Exports for week ending 
17th inst: Coal, foreign, 59,644 tons; coastwise, 18,321 tons. 
Imports for the week ending the 20th: Iron ore, 3863 tons; 
manganese, 2500 tons; steel bars, &c., 485 tons; scrap and old 
rails, 588 tons ; boards, &c., 470 loads ; pitwood, 3415 loads. 

Coal: Best steam, 13s.; seconds, lls. 6d. to 12s.; house coal, 
best, 15s.; dock screenings, 8s.; colliery small, 7s. 3d. to 7s. 6d. 
Pig iron: Scotch warrants, 53s. 10d.; hematite warrants, 59s. 1044., 
f.0.b, Cumberland prompt; Middlesbrough, No. 3, 48s. lid. 
Iron ore: Rubio, 14s. 6d.; Tafna, 15s. 6d. Steel: Rails, — sec- 
tions, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. 6d. to £7 f.o.b.; 
Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens steel tin-plate 
bars, £5 5s., all delivered in the district, cash. Tin-plates: Bessemer 
steel coke, 13s. 9d. to 14s.; Siemens, coke finish, 14s. to 14s. 3d. 
Pitwood: 19s. 6d. to 20s., ex ship.” London Exchange telegrams: 
Copper, £54 17s, 6d.; Straits tin, £137. 
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LAUNCHES AND TRIAL TRIPS. 





CoRONATION, steam tug; built by, Morde 
Carney (Southampton), Limited ; to the order of, 
A, R. and 8. Sales, of Woolwich ; dimensions, 
75ft., 18ft., 8ft. llin.; engines, 15in. and 30in. 
cylinders, 22in. stroke ; trial trip, May 3rd. 

GaAMEN, single-deck screw steamer ; built by, 
The Blyth Shipbuilding wn, Limited ; to 
the order of, The Rederi Aktiebolaget Condor, of 
Stockholm ; dimensions, 319ft. 6in., 45ft. 8in., 
oft. in.; engines, triple-expansion ; constructed 
by, North-Eastern Marine Engineering Company, 
Limited ; launch, May 7th. 

AZALEA, screw steamer of single-deck type ; 
built by, Irvine’s Shipbuilding and Dry Docks 
Company, Limited; to the order of, The Lilly 
Shipping Company, Limited, West Hartlepool ; 
dimensions, 340ft., 47ft. 2in., 27ft. 3in,; to carry, 
cargo; engines, triple-expansion, 25in., 39in., 
and 65in. by 42in., pressure 1601b.; constructed 
by, Richardsons, Westgarth and Co., Limited ; 
launch, May 7th. 

QUEEN, saloon paddle steamer ; built by, John 
Reid and Co., Limited, Whiteinch ; to the order 
of, The Southampton, Isle of Wight, and South 
of England Royal Mail Steam Packet Company ; 
engines constructed by, Barclay, Curle and Co., 
Limited ; launch, May 8th. 

NEDERLAND, cargo steamer; built by, Sir 
Raylton Dixon and Co.; to the order of, The 
Netherlands Lloyd’s Steamship Company, Rotter- 
dam ; dimensions, 345ft., 48ft. 6in. by 30ft. 3in.; 
to carry, 6200 tons; engines, triple-expansion, 
26in., 42in., and 70in. by 48in., pressure 180 Ib.; 
constructed by, Richardsons, Westgarth and Co., 
Limited ; launch, May 8th. 

ATHENIANA, steel screw steamer; built by, 
Wm. Gray and Co., Limited ; to the order of, 
The British Maritime Trust Company, Limited ; 
dimensions, 312ft., 43ft., 22ft. pin. engines, 
triple-expansion, 22in., 35in., and 59in, by 39in., 
pressure 1601b.; constructed by, Central Marine 
Reise Works ; trial trip, May 10th. 

STAHLECK, steel screw steamer ; built by, Wig- 
ham, Richardson and Co., Limited ; to the order 
of, The Deutsche Dampfschifffahrts Gesellschaft, 
Hansa, Bremen; dimensions, 235ft. long by 33}ft. 
beam ; engines constructed by, builders ; engines 
worked without the slightest hitch ; trial trip, 
May 12th. 

Paris, steel screw steamer; built by, Wood, 
Skinner and Co., Limited ; to the order of, Frank 
(, Strick and Co., Limited, London ; dimensions, 
250ft., 32ft., 18ft. 6in.; to carry, cargo ; engines, 
triple-expansion ; constructed by, The North- 
umberland Engine Works, of the North-Eastern 
Marine Engineering Co., Limited; 11 knots 
apeed ; trial trip, May 17th, 








THE INSTITUTION OF JUNIOR 

SNGINEERS. 
AT a recent meeting of the Institution of Junior 
Engineers, held at the Westminster Palace Hotel, 
the chairman, Mr, Percival Marshall, presiding, 
the paper read was on ‘‘ Some Factors in Colonial 
Railway Construction,” by Mr. Lewis H. Rugg, 
Stud. Inst. C.E. 

The difference between a colonial railway and 
a light railway was first dealt with. It was 
shown that the latter was one on which the rails 
and general character and construction was light 
as a whole, and the speed and carrying capacity 
of the trains low in comparison with the standard 
main lines of the country. The cost of colonial rail- 
ways varied between £5000 and £10,000 permile per 
asingle track, with average maximum gradients of 
1 in 45, five-chain curves, and rails weighing 
50lb. per yard. It was now recognised as false 
economy to reduce the weight of rails; but as 
the weight, and therefore cost, was frequently 
about one-third of the whole cost of the line, 
good design of rail was most essential. The 
sections should vary with the size, on account of 
the strength ——e as the square, and the 
stiffness as the cube. Sleepers should be placed 
nearer together than was the practice in 
England. 

From a financial point of view, steep grades 
and high summit levels were desirable, it being 
quite a mistake to suppose and to agree with the 
popular idea that easy grades and curves resulted 
in a successful railway. Sharp curves should 
never be adopted, except where necessary to 
avoid heavy earthworks, as they diminished the 
speed of trains, and advantage could not be 
taken of the energy given to the train on the 
down grade to assist it in the next ascent. For 
this reason sharp curves were most undesirable at 
the bottom of long gradients. 

Nothing less than 2ft. 6in. gauge should be 
adopted ; this was adequate for the sharpest 
curves, Except in mountainous districts where 
sharp curves were necessary, or where a very 
inexpensive line was proposed, there were no 
advantages in adopting a gauge less than the 
standard of the country. Rolling stock could be 
of the same weight, and the formation width 
could also be the same. The only disadvantage, 
and that a small one, was the extra length of 
sleeper. On the other hand, the limited space 
for the locomotive machinery was an undesirable 
feature of the narrower gauge. 

In dealing with surveys, the author pointed 
out that the tacheometer was unfortunately still 
to a large extent ignored in this country. Its 
advantages were apparent, as it contained the 
theodolite, chain, and spirit level in one. 

In laying down the line on the plans, gradients 
were often compensated for curvature, and 
although formule were pro , ho definite 
results or figures had ever been given with any 
degree of accuracy. Compensation was not con- 
sidered in this country, partly, no doubt, on 
account of the fact that the percentage of curva- 
ture was small. 

In constructing earthworks, it was not neces- 
sary that banks and cuttings should balance, as 
material for banks with cheap land and labour was 
more economically pcre | from side cutting. 


© mono-rail trucks made by the Mono-rail 
Portable Railway Company were recommended 





where two rails were objectionable, so offering 
greater facilities to progress with ordinary native 
labour. Steel sleepers—about double the cost of 
creosoted sleepers—were frequently used, dur- 
ability being greatly in their favour, but they did 
not give the ease and elasticity to running which 
were characteristic of the timber sleeper. 

Steel pipe culverts were recommended for rapid 
construction. A simple riveted circular section, 
about 4ft. long, with angles at the ends for jointing 
to the next section, was advised for cheapness and 
ease of transport. It could be readily rolled along 
the ground, and could also be nested with smaller 
sections for shipment. Another form of steel 
pipe culvert, by the Phoenix Company, Derby, 
was referred to, which was built up in pressed 
steel sections. 

With reference to bridges, half-through girders, 
if applicable, were to be preferred to through 
girders. They were cheaper and most rigid. 
Where timber was cheap the Howe truss should 
be adopted. There was no actual economy in 
making trestle bridges in place of banks, except 
through swampy ground, or where great heights 
were encountered, and where first cost was an 
important factor. 

A vote of thanks was passed to the author, and 
in the discussion on the paper Messrs. E. Eade, 
R. P. Dawbarn, G. C. Allingham, A. H. Tyler, G. 
H. Robus, F. S. Pilling, T. E. Moorhouse, H. 
Thomas, G. and L. Peyrecave, H. C. Reid, C. 
Stevens, and F. W. Dunn took part. The author 
having replied, the proceedings terminated with 
the announcement of the visit on May 10th to 
the Great Eastern Railway Works, and a special 
notice with reference to the summer excursion of 
the Institution to Lancashire, Preston, Blackpool, 
&c., August 9th to 16th. 








THE PATENT JOURNAL. 


Condensed from “‘The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “communicated ” the 
name and address of the communicating party are 
printed in italics, 





6th May, 1902. 


10,360. Guarp for PLANING Macuings, A. Riley and 
H. Wilkinson, Manchester. 

10,361. Water Conveyinc Apparatus, J. McKenzie, 
Hull. 

10,362. Fire Grate for Steam Borers, J. Chandler, 
Pendleton, near Manchester. 

10,363. PropeLueR for Suips, T. Challis and W. Gray, 
Croydon. 

10,364. Puzzie, J. and D. Miller and H. Sanders, 
Leicester. 

10,365. Joints for Leap Pipss, R. Berry, Keighley. 

10,366. Covers for TramcarR Srats, J. B. Laird, 
Dundee. 

10,367. Tramcar, J. Fellows and H. Gidwell, Bir- 
mingham. 

10,368. Free-wHeet CLutcn for Cycies, C. A. Hyde, 
Birmingham. 

10,369. Exectric Licur Switcu, J. C. Macalester, 
Glasgow. 

10,370. Apparatus for PorntiInc Wire Rops, A. 
Siddall, Halifax. 

10,371. Topacco Pipe Stems, R. Jenkins, Bristol. 

10,372. INTERNAL TusE CuTTeR, W. Howles, South- 
ampton. 

10,373. Construction of Steam Boi.ers, J. Schofield, 
Oldham. 

10,374. Picrurge Frame Howper, D. W. Fessey, Bir- 
mingham. 

10,375. Motive Power Enarngs, F. W. Lanchester, 
Birmingham. 

10,376. Gas Enatngs, F. W. Lanchester, Birmingham. 

10,377. Mawnvuracture of Berpstraps, J. and 
J. Brookes, and W. Molineaux, Smethwick, Stafford- 
shire. 

10,378. Burraco Pickgrs, J. and L. Taylor, Rochdale, 

10,379. Motivg-power Enatnes, F. 8. Frestone, J. 
Logan, and J. F. Wake, Stockton-on-Tees. 

10,380. Pipg Wrencu, W. Truswell, Sheffield. 

10,381. Dott, O. Waldeck, London. 

10,382. Drum Winpina, C. Hickton and W. Wragg, 
Long Eaton, Derbyshire. 

10,383. Wrappinc Macuine, W. Fairweather.—(E. P. 
Sheldon, United States.) 

10,384. Hosigry, M. Worrall, Hanley. 

10,385. CoLLAPSIBLE or FoLpING Box, F, Maginn, Man- 
chester. 

10,386. Constructine Susways, T. G. Gribble, Melton 
Constable, Norfolk. 

10,387. TrRoLLey for ELEcTRIC TRAMcaARs, J. Reynolds, 
Plymouth. 

10,388. Cycte Brakes, J. Hines, Glasgow. 

10,389. Ark Tuses for Motor Cars, G. France, Man- 
chester. 

10,390. Nets for TaBLe Tennis, C. H. and A. Johnson, 


seeds. 
10,391. Bats for TaBLe Tennis, C. H. and A. Johnson, 


ueeds. 

10,392. Securrnc Game Apparatus, C. H. and A. 
Johnson, Leeds. 

10,393. AUTOMOBILE REVERSING GkarR, H. W. Clark, 
Brighton. 

10,394. Matcu-Box, F. Parker, Glasgow. 

10,395. Fastenines for Waist Be.ts, H. T. Godwin, 
London. 

10,396. Catcn for Stipes, F., W., E., and H. Claughton 
and E. Austin, Leeds. 

10,397. Tires, E. L. Curbishley, London. 

10,398. Tims, H. Barnard, Ontario. Canada. 

10,399, ComPosITION for MAKING Stongs, J. Loewenthal, 
Magdeburg, Germany. 

10,400, Automatic Car CovupLine, J. H. Peters, 
London. 

10,401. Covertnes of Sypuons, L. Johnston, Birming- 


m. 

10,402. Hopper Freepers, E. Chadwick.—(J. Thempson, 
Russia.) 

10,403, MrecHANICAL StokErs, J. Ford, London. 

10,404. Vatvg, J. Gut, London. 

10,405. ComBinaTION Topacco Box, A. Hamilton, 
London. 

10,406. Non-stippina Boots, J. 8. Howkins and J. 
Weaver, London. 

10,407. ArFIxXING Stamps to ENvELopss, J. R. Turner 
and M. Stimpson, London. 

10,408, BrttiakD Cur Trimmer, R. G. Plowman, 
London. 

10,409. SHavine Mrrrors, A. J. Boult.—(. M. Schutz, 
Italy.) 

10,410, Ruters, A. J. Boult.—(H. EB. Peucker, Germany ) 

10,411, TRAMSMISSION GEARING, A. J. Boult.—(M. 
Tippmann, Germany.) 

10,412. Automatic ConTrRoL of Motors, H. H. Sherk, 
London. 

10,418, MetHop of MarinE Proputsion, G. W. Jones, 
London. 

10,414, Paper Cuips, P. C. Lawless, London. 

10,415. Corz Boxes, G. E. Anderson and E. C. Under- 
wood, London. 

10,416. LerreR Boxgs, J. Mumford, London, 

10,417. Smokk ConsumER, A. G. Brookes.—{J. S. 
Stearns, United States.) 





10,418. Apparatus for Lastiya Boots, J. E. Hodgson, 
mdon. 
10,419. MecHANICAL Mixina Device, 8. C. Talbot, 


ndon. 

10,420. Trimminc Horse's Manes, A. E. Chasemore, 
London. 

10,421. Fexpinc Borries, W. G. Plucknett, London. 

10,422. CARBURETTING AIR, L. A. J. M. Josseaume, 


ndon. 

10,423. Propuction of ARTIFICIAL ASPHALT, R. Hermes, 
London. 

10,424. MANUFACTURE of SweEeTmEats, E. W. Barratt, 


mdon. 
10,425. Hooxs for Fastenrinc Dresses, J. Fryer, 
Lond 


on. 

10,426. Iscanpescent Gas Manrvigs, J. T. Robin, 

mdon. 

10,427. Friction CLutcues, M. Campbell, London. 

10,428. EYELETING Macuines, H. H. Lake.—{7he Peer- 
less Machinery Company, United States.) 

10,429. Fastentnos for Corsets, H. W. Thurlow, 
London. 

10,430. Preventinc Access of Coat to FiuvEs, W. P. 
Bonwick, London. 

10,431. MuLTI-cyLinDER Enorines, C. J. Williams, 
London 

10,432. MAKING STEEL, C. V. Burton and W. J. Hartley, 
London. 

10,433. Orr Separators, T. H. B. Wayne, London. 

10,434. EveLetTino Macuings, H. H. Lake.—(The Peer- 
less Machinery Company, United Slates.) 

10,435. Boor FasTENING, F. Haynes, London. 

10,436. Macuinge for Ciosinc Boxes, J. Gersant, 
London. 

10,437. Spark ARReEsTERS, A. E. Moore, London. 

10,438. Draveut Excituper and Bunn, F. White, 
London. 

10,439. Senay Propucer, W. E. Strong, London. 

10,440. MrpIcATED PREPARATION, W. E. Strong, 
London. 

10,441. TypEwRITING Macuines, A. M. Clark.—(7he 
Wagner Typewriter Company (Incorporated), United 
States.) 

10,442. Pranos, 8. W. Clark, London. 

10,443. Sasa Fasteners, E. A. Sacket, J.C. Anderson, 
and G. P. Betts, London. 

10,444. ELectrRic MeasurinG InstRuMENTs, C. Beez, 
London, 

10,445. Inpicatinc Apparatus for TyPpxwrRiters, M. 
Szemere and 8. Goldberger, London. 

10,446. Pry, T. C. Allen, Liverpool. 

10,447. Locks, W. P. Thompson.—(The Keyless Lock 
Company, United States.) 

10,448. SPEED-CONTROLLING MECHANISM, M. C. Johnson, 
Liverpool, 

10,449. INTENSIFIERS, F. W. Scott, London. 

10,450. BoTTLE-STOPPERING Apparatus, E. Goltstein, 
London. 

10,451. Bettina for Driving Macuinery, T. Joyce, 


ndon. 

10,452. Mans for WiRELESS TELEGRAPHY, J. E. Evans- 
Jackson.—(De Forest Wireless Telegraph Company, 
United States.) 

10,453, Go_¥ Batis, E. Kempshall, London. 

10,454. Ramway Cars, O. Imray.—(B. BE. Kingman, 
United States.) 

10,455. InpicaTtors for CaLiinc Cass, C. T. Austin, 
London. 

10,456. Burners, C. Scott-Snell, London. 

10,457. Batrerigs, J. Redding, L. D. Lothrop, and I. W. 
Deering, London. 

10,458. Tanks, O. D. Wetmore, London. 

10,459. Motor ConTRo.iers, H. J. Haddan.—{D. Berg- 
man, Sweden.) 

10,460. ELectric TroLLey CoLiectors, T. J. Murphy, 
London. 

10,461. ARTIFICIAL MANURE MANUFACTURE, G. E. Dolle, 
London. 

10,462, Mow1ine Macuines, U., J., and A. Whatley, 
London. 

10,463. Mowinc Macarngs, U., J., and A. Whatley, 
London. 

10,464. ATtomiseRs, G. W. Johnson.—(R. Kobici, 
Roumania ) 

10,465. Lip for Jues, H. G. Schumann, London. 


7th May, 1902. 


10,466. Pitre Driver WoRKING APPLIANCE, J. Garvie, 
London. 

10,467. Steam PiLE Drivers, J. Garvie, London. 

10,468, Latues, J. Garvie, London. 

10,469. Drivinc Gear, C. Phillips, New Bushey, 
Herts. 

10,470. Grippinc, &c., Apparatus, C. H. Roche, Ton- 
bridge. 

10,471. Hanp-cart, F, T. Rundall, Blackpool. 

10,472. Distrisutina Vatve, C. Tuckfield, East Mole- 
sey, Surrey. 

10,473. GLass GLope for GLow Lamps, G. Davis, 
London. 

10,474. Box and Pap for Stamps, W. E. Heys.—(E. 
Richter, Austria.) 

10,475. SupporTiInG Lamp Swaps, D. B. Grubb, Bir- 
mingham. 

10,476. DRavGHT PREVENTER, W. Smith and T. Har- 
wood, Blackburn. 

10,477. HorizontaL Hay, &c., Press, D. Beddie, 

ow. 

10,478. LacE-MAKING Macuines, M. Steel and H. 
Hannah, Glasgow. 

_— VENTILATING BuILpINnGcs, P. Parsons, Black- 
urn. 

10,480. CoKE-DISCHARGING APPARATUS, W. W. Fiddes, 
Bristol. 

10,481. Gear for Motor Cars, C. W. Widdowson and 
R. A. Hall, Nottingham. 

10,482. Fever Vans, J. F. and A. E, Roberts, Man- 
chester. 

10,483. CoaL-cuTrING Macuings, J. Tinsley, Man- 
chester. 

10,484. Corser Fronts and Busks, J. G. Cruden, 
Dundee. 

10,485. DistriBuTION Box, B. W. Bryan and J. Barr, 
Glasgow. 

10,486. Sprinc Paw for Lirr Gear, J. Hathway, 
London. 

10,487. Macaing for Puncurine Straps, M. H. Pearson, 
Leicester. 

10,488. Preumatic Tires for Cycixs, L. Lyons, Bir- 
mingham. 

10,489. Prorectine Cyc.e Tires, J. Rigg and E. Haigh, 
Manchester. 

10,490. HotpEers or Tusks for Cigars, J. Gorse, Man- 
chester. 

10,491. Opgnrnc Fanuicuts, &c., D. Barclay, jun., 


lasgow. 
10,492. DiscHARGING ORE, F. K. Hoover and A. J. Mason, 


mdon. 

10,493, Fur. Mixer, J. Price, sen., and J. Price, jun., 
Hanley, Staffs. 

10,494. Vices, 8. C. Fuller and The United Asbestos 
Company, Limited, Liverpool. 

10,495. GrippiInc Dervicr, W. J. Scrutton, Batley, 
Yorks. 

10,496. Frxinc Door Knockers, E. Pearson, Rich- 
mond, Surrey. 

10,497. Bracrtet, J. Spalding, Glasgow. 

10,498. Hoops of Basy CarriacEs, W. Lennon, 


Glasgow. 
10,499. Gasocenr for Liquips, &c., W. Ralston, 


Glasgow. 

10,500. ComBINATION CHEsT and Bep, A. R. Christie, 
Glasgow. 

10,501. HEATING FEED-waTER, J. W. Kemp, Newport, 


on. 

10,502. CLosinc Firg-proor Partitions, I. Rogers, 
London. 

10,503, PRESERVING ORGANIC SussTancegs, L. F. Heather, 
London. 

10,504. SAND-MIXING APPARATUS, J. Crumblehulme, 


ndon. 
10,505. Loom Mortons, T, Cassidy and R, Hargreaves, 
Burnley. 





10,506. FLOOR - CLEANING AppLIANce, D. Davies, 
London. 

10,507. Puriryine Ors, A. G. Salamon.—{4. Verley, 
France.) 

10,508. WorkK-DIsTRIBUTION ApPpaRaTUS, T. Piegsa, 
London. 

10,509. Apparatus for Wericuinc, G. Fieden 
London. E 

10,510. Manuracture of WASHABLE WATER-COLOUR 
Paper, H. W. Sanderson and E. E. Humphrey 
London. 

10,511. Frxinc Outer Sorzs to Boots, F. Fickert, 
London. 

10,512. Conpurt, G. W. Jones, London. 

10,513, TEETHING Paps, F, W. Ingram, London. 

10,514. F1x1nG Sap-1R0Ns in Front of Graves, F. Pratt, 
London. 

10,515. Prixtinc Press Device, P. Frohliek and W. 
Richartz, London. 

10,516. MAKING BROMO-INDIGO-WHITE, O. Imray.— 
(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

10,517. PickeR-up for BALLS, F. Sale-Barker, London. 

10,518, Game, A. E. W. King, 8. B. Neill, and W. St. J. 
Jennings, London. 

10,519. Borrte Stoppers, J. Heard, London. 

10,520. Cootinc Apparatus for Liguips, E. Willows, 
London. 

10,521. Fiurp Levets, A. A. Common, London. 

10 522, Merat Exrractina Apparatus, W. A. Mercer, 
London. 

10,523, Sarety Pin, M. E. Widdicombe, London. 

10,524. Makine Paper, H. H. Lake.—(C. 8. Bird, United 
Statea. 

10,525. Macutnes, A. J. Boult.—{United Shoe 
Machinery Company, United Statés.) 

10,526, Srzam GENERATORS, F. W. Schrimer, London. 

10,527. Motor Roap Veuicies, F, G. Seeley, 
London. 

10,528. Gatvanic Batreries for Mines, C. Cook, 
London. 

10,529. OverHEAD E.Ectric TRoLiey System, J. Wat- 
son, London. 

10,530. PREPARATION from Woop Putp, A. Leinveber, 
London. 

10,531. Vert Hoxper, A. C. Yates, London. 

10,532, Etecrric Batrertes, L. Bristol, London. 

10,538. CAaRD-PUNCHING MacHing, O. Zerkowitz, 
London. 

10,534. Ronrcen Tues, F. Dessauer, Liverpool. 

10,535. Macutne for Cutrina Booxs, J. Vogtmann, 
Cologne, Germany. 

10,534, CurTatn Potgs, C. A. Pouret, London. 

10,537. WHEELED VEHICLEs, W. 8S. Walford, London. 

10,538. TROLLEYs for OVERHEAD ConpuctTors, C. Stoll, 
London. 

10,539. Gas Retrorts, E. Derval, London. 

10,540. Apsustinc Device for Skirts, G. M. Warden, 
London. 

10,541. Exvecrric CLocks, W. E. Palmer, London. 

10,542. SpeED Gear for Cycues, F. J. J. Lecarme and 
L.C. J. Michel, London. 

10,543. Bett Puttey, H. J. Haddan.—(W. Levacher, 
Germany.) 

10,544. Mancracture of Lace, C. W. Birkin, G. E. 
Bente, and E. Sands, London. . 

10,545. Typewriters, A. Kempf, London. 

10,546. ELectric Conpuctors, J. G. Lorrain.—(H. A. 
Macdonald, France.) 

10,547. Prunine SHEars, F. Horridge, London. 

10,548. ConsTrucTION of WATER-TUBE BoiLErs, G. W. 
Thode, London. 





8th May, 1902. 


10,549. Purirication of Sewace, T. L. G. Bell, 
London. 

10,550. Dressinc TaBLE, F. A. Melton, Bournemouth. 

10,551. InLumMuNaTiIne Device for Lamps, A. E. Carter, 
Brighton. 

552, TABLE TENNIS Bat, H. Dobson, Liverpool. 

. VaLves, H. Martin, Coventry. 

10,554. Reppon Lap Macuiygs, C. F. Ainsworth and 
S. Anderton, Horwich, Lancashire. 

55. RirLe Sicuts, H. Greener, Birmingham. 

10,556. WEATHER Boarp, A. Hind and G. and T. Bras- 
sington, Kimberley, Notts. 

10,557. Winpinc Ropgs to Wincugs, A. Walker, 
Glasgow. 

10,558. ADsusTABLE Canopy for Tramcars, F. W. Bird, 
Liverpool. 

10,559. HanpLEs for Trunks, T. R. Law, Birming- 
ham. 

10,56, VELOCIPEDE PEpALs, G. Taylor, Coventry. 

10,561. UnitversaL Jornts for Motors, E. J. West, 
Coventry. 

10,562. Propuction of State MAanrTepieces, W. J. 
Lewis, Birmingham. 

10,563. Motors, A. Donsworth, Hull. 

10,564. Door Locks, M. Torkelson, Pontypridd. 

10,565. Swricu for Startine Motors, Steel, Peech, and 
Tozer, Limited, and H. E. Bowen, Sheffield. 

10,566. ACETYLENE Gas LicHTiNG, E. Russell and H. 
A. Willey, Exeter. 

10,567. LetreR Grip, T. H. Umpleby, Bradford. 

10,568. LowErincand Raisine Boats, F, H. Wadsworth, 
Glasgow. 

10,569. Door Ciostnc Apparatus, J. C. Moore, 
London. 

10,570. Crrinc Latuine, G. M. and H. H. Restall, 
Birmingham. 

10,571. Automatic DistRisuTING Apparatus, W. L. 
Roach, Blaina (Mon). 

10,572. VaLvE Apparatvs, T. B. Ralston, Glasgow. 

10,573. WericHinc Apparatus, W. E. Hipkins, Bir- 
mingham. 

10,574. ADJUSTABLE CuTTING TABLE, J. C. D. Bustard, 
Manchester. 

10,575. Hypravtic Lirtine Device, L. Sawinow, Char- 
lottenburg, Germany. 

10,576, Scourmnc Macuing, A. D. Bartleet and T. 
Baylis, Birmingham. 

10,577. Fountain Pen, 8S. B. Wightman, Birmingham. 

10,578. Metauiic Packine for Pistons, J. Prusek, 








London. 
10,579. Prorectinc Routers for TRamcars, E. Raus, 


ndon. 
10.580. Hanp Prorectine Device, C. F. R. Johnston, 
London. 
10,581. ELecrric Lamps, W.R. Wynne, London. 
10,582. Recorps for Puonocrapns, W. E. Clifton, 


London. 

10,583. Macuines for Mirreine, C. Hampton, 
London. 

10,584. Lamps, H. E. Nichols, London. 

10,585. TaBLE Dettcacy, A. W. Croger, London. 

10,586. CyLinpER, N. P. Hibbit, London. 

10,587. CHANGING PIANOFORTE MECHANISM, T. W. 
Harper, London. 

10,588. DETECTING TAMPERING With Sargs, H. R. Cassell, 
London. 

10,589. TrmE REcorpDERs for WORKMEN, P. MacMaster, 
London. 

10,590. INCANDESCENT ELEctric Lamps, G. Sweetser, 
London. 

10,591. OPERATING MusIcaL InsTRUMENTS, H. E. Sharps, 
London. 

10,592. Macuines for Stroppinc Razors, W. Tapp, 
London. 

10,593. CycLE HanDLE-BaR, J. Petty, J. Landon, and 
E. C. Crawley, Watford. 

10,594. CABLE CLEats, V. W. Riley and H. W. Rowing, 
London. 

10,595, Corkscrews, H. D. Armstrong, London. 

10,596. BrusH Hotpgr, A. H. Godwin, J. Dougall, and 
F. A. Kiel, London. 

10,597. EXTINGUISHER for CANDLES, R. von Todenworth, 
London. 

10,598, Foorwkar, A. Reimann, London, 

10,599, Mitts, H. Hinz, London. 

10,600, Fastenina Hats to the Heap without Pts, C. 
Bristow and E. G. Rawnsley, Christchurch, New 
Zealand, 
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10,601. Gaskous Jets, C. F. de Kierzkowski-Steuart, 
London. 

10,602. Sarps’ Huuts, H. H. Lake.—(C. H. Homan and C. 
Conradi, Norway.) 

10,603. SwircuEs, W. T. Burbey, London. 


30,604 Cuatn Drivinac Apparatus, F. LL. Morse, 
London. 

10,605. Buinp Fittinas, G. Moore, jun , and 8. J. Moore, 
Birmingham. 


10,606. Botts, W. J. Chaffer, London. 

10,607. Stouts for Guns, F. J. Gee and W. J. Chaffer, 
London. 

10,608, INcANDEsceNT Burner, J. Altman, London. 

10,609, Disnes for Paoroarapaic Purposss, P. Brandt, 
Liverpool. 

10,610. Trgatime PHorocrapHic Piares, P. Brandt, 
Liverpool. 

10,611, Dryine Bricks, E. Peters, Liverpool. 

10,612. Cutrine Carcasgs, E. M. Nelson and J. Dicks, 
London. 

10,613. Luprtcators, A. F. Hills, London. 

10,614. Factnes for Bripck Work, W. H. Mosley and 
H. G. Robb, London. 

10,615. Hat Biocxine, W. H. Hope and W. Webb, 
London. 

10,616, BrusHes for PoLisHtna Fioors, T. Gorecki, 
Loadon. 

10,617. Improved Savutters for Cameras, G. A. Sommer, 
London. 

10,618. Harrprns, H. Egg and R. G. Fletcher, London. 

10,619. Rotary Enoerer, R. and J. W. Mann, London 

10,620. Sanitation of Dwetimsc Hovses, J. W. 
Mackenzie.—(F. Billet, France.) 

10,621. Apparatus for Dryina Piatrs, H. W. Rodda, 
London. 

10,622. MantFoLp Cap for Fountarn Pens, J. Glass, 
London. 

10,623. Racks for Toastep Breap, C. A. Cookson, 
London. 

10,624. SELF - PROPELLED VEHICLES, W. 
London. 

10,625, FireELaMP with MovaBLe ATTACHMENT, E. E. 
Pither, London. 

10,626. PREVENTING the Racine of Enarygs, E. Hope, 


Chapman, 


on. 
10,627. AccusToMING Horsks to Morors, M. G. Hale, 


mdon. 
10,628. DecoLorisinc Liguips, R. L. Jenks, G. A. 
Clowes, and E. P. Hetschek, London. 
10,629, ENGINE GovERNoRs, J. T. Rossiter, London. 
10,630. Piston-rops, W. L. Wise.—({The Actien-Gesell- 
schaft Gérlitzer Maschinenbav-Anstalt und Eisen- 
giraserei, Germany.) 
—. — Gear, G. C. Marks.—(J. Latille, 
rarer, 
10,632. Ienttrnc Device for Enatnes, P. 
London. 


Schauer, 
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10,633. Seats, A. W. Brown, Manchester. 

10,634. Framework for SrretcHers, A. O. Woodward, 
Birminghatn. 

10,635. Brakes, J. R. Trigwell, London. 

10,636. VARIABLE Drivine Grar, A. Paice, Ebley, near 
Stroud, Gloucestershire. 

10,687. HovsEKEEPER’s ADULTERATION Detector, H. 
Taylor, Portsmouth. 

10,638. ConsuMER’s MILK TesTER, H. Taylor, Ports- 
mouth. 

10,639. Crapie, C. A. Jackson and R. R. McKee, 
Leven, Fife. 

10,640. MACHINE-FEEDING Apparatus, C. Duckworth, 
Manchester. 

10,641. Macutnge Roiiers, H. and J. Dobb, Man- 
chester. 

10,642. ApronavTics and Arrostatics, H. A. Levens, 
London. 

10,643. Savina Lazour in Prnc-Pone, R. H. Radcliffe, 
Waterloo, Lanes. 

10,644. WavE-PowER Moror, C. Tuckfield, East Mole- 
sey, Surrey. 

10,645. New Mecuanicat Toy, J. B. Barton, Man- 
chester. 

10,646. Twix Lever Rim Brake for Cycies, F. A. 
Giles, S. G. Turner, and T. R. Baker, Erdington, 
near Birmingham. 

10,647. Prorrectrnc Lips of Boxgs, C. 
Sheffield. 

10,648. Hotptne Tubes on SprinDLEs, H. M. Girdwood, 
Manchester. 

10,649. Hanpies of Tea and like Kerrves, J. Pratt, 
Birmingham. 

10,650. Twistinc Yarns, E. Bolton and S. McVeigh, 


B. Garlick, 


ull. 

10,651. CycLe Brake, A. F. Harrisand H. B. Partridge, 
Birminghat. 

10,652. Vatve Box, E. A. Claremont and J. Stratton, 
Manchester. 

10,653. Automatic Door Catcu, T. Hunterand J. Weir, 
Glasgow. 

10,654. VenTILATORS, F. H. W. Coleman, London. 

10,655, MANUFACTURE of MatcueEs, F. Bale, Droitwich. 

10,656. Putrine SEED into Grounp, 8. B. Holt, Man- 
chester. 

10,657. Szatinc Down Covers of Tins, W. Brown, 
Bristol. 

10,658. Lire Protectors, J. G. Inshaw, Handsworth, 
near Birmingham. 

10,659. Loom Barrens, T. Burgess, L. H. Renshaw, 
and J. J. Burgess, Manchester. 

10,660. EXPANSIBLE VESSELS, R. C. Sayer, Bristol. 

10,661. Gor Ciuss, J. R. Gairdner, Glasgow. 

10,662. Pumps, R. Richardson, Glasgow. 

10,663. CiericaL Vests, C. 8S. Kreenig, and F, D. and 
A. J, Tonkin, Bristol. 

10,664. Rirce, H. Kalkschmidt, London. 

10,665. Buttons, W. H. Forsyth, Bristol. 

10,666. Motor Startine Devics, E. Hocke and §. 
Léffier, Charlottenburg, Germany. 

10,667. REVERSING GEAR for Exuaust ENGINE VALVEs, 
E. Hocke and 8. Léffler, Charlottenburg, Germany. 

10,668. HypravLic Appliance, C, Folzter, Baden, 
Germany. 

10,669. GLopes and SHapgs, O. Schott, Jena, Ger- 


many. 
10,670. ComerneD SkeETcHIna Easzet, J. Morgan, 
iff. 


10,671. ComBosTIBLE VarourR Motors, R. Miiller and R. 
D. Bowman, London. 

10,672, ELE2TRICAL Firinc Gxar, R. Miiller and R. D, 
Bewman London. 

10,673, Moror Vatvegs, R. Miiller and R. D. Bowman, 
London. 

10,674. Ggarine, G. C. Freeman, London. 

10,675. Automatic SasH, W. Rayner, London. 

10,676. Gotr Ter, W. Atkinson and R. Griffin, 
London. 

10,677. Locks and Larcues, W. E. and J, H. Parkes, 
Birmingham. 

10,678. Drawino Orr Liquips, L. Marxsohn and G, 
Herbst, Birmingham. 

10,679. AaitaTor, J. B, de Alzugaray, London. 

10,680. CompuTiNG WricHine Scares, A. J. Boult,— 
(The Computing Scale Company of America, United 
States.) 

10,681, Cyctk Braxss, G. P, Mills and the Raleigh 
Cycle Company, Limited, London. 

10,682. Heap Covertnes, W. Buckler and Co., Limited, 
and W. Buckler, London. 

10,683, Repair Strips for CLorarne, J. P. Stout and A. 
Schulteis, London. 

10,684. Copy Hoprers for Typewriters, I. H. P. 
Colleen, London, 

10,685. WIRE-WEAVING Macuines, W. W. McCallip, 
London. 


19,686. Cycle Hons, R. W. Smith and F. E. Baker, 


Birmingham. 
10,687. RotapLang, C. O. W. Thomas, London. 
10,688, REsEATING VaLvE Szats, R. Gibson, London, 
10,689. Spoottinc Macuiykgs, L. Hippmann, London. 
10,690. TakiNa CoLour PHotoorapus, E. R. Clarke, 


mdon. 
10,691. Arr Dirrvsers, S. G. Smith, London, 











10,692, Clam Drepors, BE. Chaquette, London. 

10,693. Hyarentcat Hat, L. Emmanuel, London. 

10,694. Sore for Boots and Snogs, J. F. Mackley, 
London. 

10,695. ELecrric Batreriss, J. C., G., and D, Fuller, 
London. 

10,696. ConTROLLING Suips’ Bunks, W. Whitehouse, 
London. 
10,697. WatTeR-cLosEts, Hobson and Co., Limited, T. 
Hobson, jun., and W. Hobson, Longton. 
10,698. SEPARATING Surstances, J. T. 
London. 

10,699. FERMENTED Liquors, J. Schneible, London. 

10,700. INTERNAL Compustion Enarngs, A. T. Collier, 
London. 

10,701. INCANDESCENT Licnt Fitrincs, A. A, Guest, 
Birmingham. 


Norman, 


10,702. CoNTRACTIBLE Manprits, E. H. Forwood, 
London. 


10,703. PNEUMaEIC Too.s, C. H. Shaw, London. 
10,704. Gotr Batts, E. Kempshall, London. 


10,705. Winpow FastENninc APppLIANcE, R. Page, 
London. 

10,706. Razor Strops, J. N. Kuhn, London. 

10,707. WHEELS for VEHICLES, D. Haywood, 


London. 

10,708. SELF-CLOSING VaLvR, E. Schlaepfer, London. 
10,709. WaTerpRoors, R. H. Marsh and Aquascutum, 
Limited, London. 
10,710. TELEPHONIC 

London. 

10,711. ABRATING Beer, E. C. Harvey, London. 

10,712.. INcanpEscENtT Gas Liautinc, W. Hooker, 
London. 

10,713. Batt MiLts, J. Freymuth, London. 

10,714. Vapour DisInrEcTInG Apparatus, W. E. Thurs- 
field, London. 

10,715. Ggar Devicr for Motors, W. P. Thompson. — 
(The Niivnberger Motorfahrzevgerabrik “ Union ’ 
G. ii. b. H., Germany.) 

10,716. Friction Geartno, W. P. Thompson.—(The 
Niirnberger Motorfuhrzeugetabrik “ Union” G. ia. b, H., 


SwWITcHBoaRD, J, Young, 


Germany. 

10,717. MULTIPLE WIRE-DRAWING Macuineg, G. Zapf, 
Liverpool. 

10,718. WasHING Macuines, H. H, Lake.—(4. Kalter, 
Onited States ) 

10,719. WatreR Sorrenina 
London. 

10,720. LatHe Gear, H. H. Lake.—(Smith Single Belt 
Reversing Countershast Company, United States.) 


Devicr, W. Paterson, 


10,721. Rarttway Brake Apparatus, A. Spencer, 
London. 
10,722. Printinc Macuivges, H. H. Lake.—((. B, 


vell and Sons Company, United States ) 

10,723. DREssinG ApPaRATUs, T. T. Best and the United 

Alkali Company, Limited, London. 

724. Heatrne Arr, V. Eltz, London. 

Bracket, G. A. W. and A. E. Curd, London. 

Toy Hoops, G. A. W. and A. E. Curd, London. 

Contarners for Trxs, R. M. Neilson, London. 

28. Stays for Steam Borters, W. R. Preston, 
London. 

10,729. PREsERVING Yeast, W. H. Wyers, London. 

10,730. Drawine the CHarGe from Gas Rerorts, R. 
McKinlay, London. 

10,731. Incubators, I. W. Boothroyd, London. 

10,732. FasTENER, R. L. Rogers, London. 

10,738. Automatic ELEecTric ReGuLATING Devices, W. 
Stockmeyer, London, 
,734. CooLtnc CoMPRESSED AIR, F. Grumbacher, 
London. 
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10,735. THompson Hanp Fiy, H. and W. Thompson, 
Sheffield. 

10,736. Apaptinc Coat Ovens for Gas Cookine, L. 
Redmayne, Sheffield. 

10,737. DecrEasinGc the INFLAMMABILITY of CoTTron 
Freres, C. A. Burghardt and The Royton Dyeing 
and Waterproofing Company, Limited, Manchester. 

10,738. PoTaTo-PEEL GUARD and Eye Pick, J. Hardon, 
Workington, Cumberland. 

10,739. Drivinc GkarR of Motor Cycies, C. Hughes, 
Eccleshall, Staffs. 

10,740. Waste Prpgs or Sink OvTLets, A. Barraclough, 
Huddersfield. , 

10,741. Tiwtnc Devices for Sports, W. Goodall, 

erby. 

10,742. LUBRICATING QUICK-SPEED 
Andrews, Birmingham. 

10,743. Front Sieuts for Riries, C. W. Pike, Bir- 
mingham. 

10,744. Drive with Open Bets, J. A. McCrea, 
Glasgow. 

10,745. SusPENDING PLates of Presses, W. Marshall, 
Stockton-on-Tees. 

10,746. TRawL DerRIcks for Usk on Suips, J. M. Lamb, 
Glasgow. 

10,747. DRILLING MacHINe Support, J. E. Robinson, 
Sheffield. 

10,748. | CoNSTRUCTING 
Coombs, London. 

10,749. Pine-Pona Picker-ups, F. J. Willmott, Bir- 
mingham. 

10,750. Lamps and Stoves, G. R. Postlethwaite, Bir- 
mingham. 

10,751. VenTILaTors, G. Brown, Manchester. 

10,752. INcaNDESCENT Gas Fittinas, J. Moorhouse, 
Manchester. 

10,753. Cuoset Seats, T. Fairclough, Manchester. 

10,754. CHeckine Action of SHUTTLE in Looms for 
Weavine, T. Duxbury, G. Whittaker, and J. H. 
Kay, Accrington. 

10,755, ELectricaL Switcues, J. H. Tucker, Birming- 


SPINDLEs, 8. 


ILLUMINATED Devices, R. 


m. 

10,756. SteAM SupERHEATERS in Borers, C. Gott- 
wald, London. 

10,757. Gas Burners, H. Schinfelder and W. Stefan, 


asgow. 

10,758. TRotLeY Wire Catcuer for ELectric TRAMs, 
A. Bailey, Plymouth. 

10,759. Mortistnc and TENONING Macuines, W. 
Miiller, Berlin. 

10,760. ADHESIVE SoLuTions, J. R. Hatmaker.—(J. A. 
Just, United States.) 

10,761. Bossgs for CycLe Sapp.Es, E. Lycett, Birming- 


am. 
10,762. WoRKMEN’s Foop Baskets, <A. Holder, 
Gloucester. 
10,763, STRETCHER for BLIND-corDs, H. F. Carpenter, 
Monmouth. 
10,764, INTERNAL CompusTION ENGINES, H. Schwarz, 
Manchester. 
10,765. BRICKLAYERS' 


London. 

10,766. Fito Spoots, J. T. Clarke, and Kodak, Limited, 
London. 

10,767. Devices for Use in Drawinc, H. G, Lloyd, 
London. 

10,768. MECHANICAL PuzzLE or Toy, C.-C. Essen, 
London. 

10,769. ORNAMENTING TRANSPARENT SCREENS, W. Morris, 
London. 

10,770. Toys, J. Stevenson, London. 

10,771. PNeumatic Tirgs, J. A. Mays, London. 

10,772. VaLves for ComBusTIRBLE Vapour Motors, 
H. A. Kellaway, R. Miiller and R. D. Bowman, 
London, 

10,773. GzarR for Drivina BicyciEs, F, 8, Banner, 
London. 

10,774. Tritt Hammer, 8. Coleman, London. 

10,775. Gas for EXTINGUISHING Fires, 
Lond 

10,776. 

ondon. 

10,777. ENAMELLING Macuings, H. Claus, London, 

10,778. ExHaust VALVE LirTeR, E. A. Stretton, Bir- 
mingham. 

10,779. Raptators, Lockerbie and Wilkinson, Limited, 
and R. Duncan, Birmingham. 


Hammers, &c., C. Johnson, 


C. Caille, 
on. 
EXPLOSIVE SHELL, C. C. Allen and F, C. Dolby, 


10,780. ComBrnaTion Cycie Sranp, E, A. Stretton, 
Birmingham 








10,781. Smokinc Pips, A. J. Boult.—(La Société Vuil- 
lard et Strauss, France.) 

10,782. Prez Cask in Woop or Mera, L. Weiss and H. 
D. Wetton, London. 

10,783. Dies for SHarrnc Articies, J. H. Patterson, 
London. 

10,784. Liquip Meters, J. C, Anderson, Liverpool. 

10,785. APpaRATus for Currina up Woop, J. Rosen- 
baum, Liverpool. 

10,786. OrLine AXLEs of VeuiciEs, T. S. Philpott, 
Liverpool. 

10,787. PorTABLE or Hanp Urinats, H. 
Liverpool. 

10,788. WIRELESS TeLEGRAPHY, C. E. Wisner, Liver- 


Thomas, 


dhe 

10,789. Firrines for Gas Liacuts, G. Helps, London, 

10,790. We1cHING Macuings, W. Airy, London. 

10,791, Prorectinc Devices for PyguMATIC TrrEs, H, 
Fussen, London. 

10,792. GARMENT-SUSPENDING Devices, M. Weidner, 
London. 

10,793, ELEVATING ARRANGEMENTs for 
Macutysgs, J. Marshall, London. 

10.794. TREATMENT of Propucts Contaryina Gus, J. 
Y. Johnson.—(A. Foelsing, Germany.) 


THRASHING 


10,795, ADMINISTERING ANESTHETICS, J. Lobjois, 
London. 
10,796. Mar Servick Apparatus, G. A. Owen, 


ondon. 
10,797. Motor Cycrrs, A. and F, A. van Hooydonk, 


ndon, 
16,798. Liguip Mgasurinc Apparatus A, W. Southey, 
London. 
10,799. Motor Cars, C. M. Shaw, London. 
10,800. ELectrostatic InstRumENTs, 8. Z. de Ferranti, 


ondon. 
10,801. Freep Recutator for Water Heaters, 0. Révai, 
London. 
10,802, APPpaRaTus for 
Woodruff, London. 
10,803. BREAD Mixtures, I. C. Freud and J. Blandy, 
London. 

10,804. DRawinG Pins, G. W. Newall and W. Sileock, 
London. 

10,805. Dancino Toys, G. W. Newall and W. Silcock, 
London. 

19,806. TRAVELLING Trunks, O. Unger, London, 

10,807. Sprocket Cuarns, P. H. King, London. 

10,808. Stonk Cutrinac Apparatus, C. Landale, 
London. 

10,809. Heatina Frrep-water, G. G. M. Hardingham. 
—(F. H. Trevithick, Egypt.) 

10,810. Pump, P. P. Vennesla, London, 

10,811. CarBons for ELecrric Lamps, A. E. Carter, 
Brighton. 

10,812. Hanp Fire Extixcutsuers, 8. M. Stevens, 
London. 

10,813, NaturaL CoLour Puotocrapns, J. Sazczepanik, 
London. 

10,814. ADJusTABLE Cuarr, P. Hensel and F. J. Zelzer, 
London. 

10,815, Automatic Freep Devices, W. Walker, Bir- 
mingham. 

10,816, Fryinc Macuines, W. E. Sykes, London, 

10,817. Tronk, C. and G. E. Asprey, London. 

— CycLte Motor, T. Haimes, Capetown, Cape 
Colony. 


Untoapina Vessets, C. H. 
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From the United States Patent-office Oficial Gazette. 





686,996. METHOD or SEPARATING O11 FROM EXHAUST 
SrraM, H. Webster, Montclair, NJ. — Filed 
March 15th, 1901. 

Clain.—The method of separating entrained oil from 





Exhaust 




















steam consisting in superheating the same to convert 
it into dry steam and thereby separate the entrained 
oil, as set forth. 


687,042, AwntI-HuNTING Device, A. D, Lunt, Schenee- 
tady, N.Y¥.—Filed June 25th, 1900, 
Claim.—{1) An anti-hunting means for synchronous 
alternating-current dynamo-electric machines, com- 
prising a mass of metal surrounding a pole-tip of the 


687,042 





machine to which it is applied. (2) An anti-hunting 

means for synchronous alternating-current dynamo- 

electric machines, comprising a mass of highly-con- 
ducting metal surrounding a pole-tip of the machine 
to which it is applied. 

687,332. Firina MECHANISM FOR BREECH-LOADING 
Guns, A. Noble, Newcastle-vpon-Tyne, England.— 
Filed August 8th, 1901. 

Clain.—(1) The combination of the screw breech 
block, carrier, carrier arm, firing pin extend- 
ing through the carrier, coiled main spring, retain- 





ing plug closing the rear end of the passape s 

the carrier, the arm extending eldewies” res. a 
rear end of the plug, the firing lever Pivoted to this 
arm, the torsional spring for turning the lever tes 
trigger passing through the lever, the notch j, 
the rear end of the firing pin into which the forward 
end of the trigger enters projections on the trigwes 
cams on the arm to act upon these projection? 
and cause the trigger to be drawn back after the 
firing lever has been turned a distance, and meang ri 
holding back the firing pin when the screw bree 7 
block has not been turned into its locked position, 


(2) The combination of the screw breech block 
carrior, carrier arm, firing pin, coiled main 
spring, retaining plug, its arm, the firing levey 

















pivoted to the arm, the trigger passing through 
the lever, the notch in the rear end of the firing 
pin into which the forward end of the trigger enters, 
the projections on the trigger and cams on the 
arm to act upon these projections to draw back the 
trigger, means for holding back the firing pin in a safe 
»osition when the breech screw is not turned into its 
Tocked position and the sliding bolt, which can only 
be thrust forward when the breech screw is in its 
locked position, and which stops the firing lever from 
being turned unless it can move forward. 


687,335. Vatve anp Vatve Gear FoR BLowine 
Noings, EB. Reynolds, Miliraukee, Wis. — Filed 
June Oth, 18%. . 

Claim.—(Q1) In combination with the cylinder head 
and the valve seat, a series of ribs extending from the 
cylinder-head casting and connected by a ring or 
ledge, and a valve provided with an out wardly-extend- 
ing flange or rim adapted to be engaged by said ring. 
(2) In combination with the cylinder head and the 
valve seat, a valve, means for closing said valve com- 


687,335 








prising a sleeve secured thereto, a hollow plug secured 
within said sleeve, a headed stem passing through 
said plug, and means for moving said stem. (3) In 
combination with the cylinder head and the valve 
seat, a series of ribs extending from the cylinder-head 
easting and provided with a connecting-ring, a valve 
provided with an outwardly-extending flange or rim 
adapted to be engaged by said ring, a sleeve secured 
to the valve, a hollow plug secured within said sleeve, 
a headed stem ing through said plug, and means 
for moving said stem. 
687,464. Die ror MAKING Screw THREADS ON TUBES, 
W. BE. Sullivan, Providence, R.L—Filed August 5th, 
1901. ; 
Claim.—In a tube-threading apparatus the combina- 
tion of a die divided into an upper and lower part, 
the upper part being fitted to be held in the mandril 
of a press and the lower part fitted to be held in the 


ait 








die-dish of a press, a groove semicircular in cross 

section made in the face of each part, a screw thread 

made in each groove, a core consisting of a rod having 

a screw thread on it agreeing with the thread in the 

grooves substantially as described. 

687,512. Curren Bar anp Expanpine Cutter, B. 
Barker and B. J. Spink, Bradford, England.—Filed 
September 9th, 1901. - 

Clain.—A cutter bar A comprising as essential 





elements slots C cut at an inclined angle for the 
reception of cutters D, supported by a nut E and 
secu by socketed screws F constructed and 
operated as hereinbefore described. 
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STEAM. 


TE paper on “ Distortion of Boilers due to Overheat- 
ing,” by Mr. Stromeyer, read at the last meeting of the 
Institution of Naval Architects, already noticed in our 
pages, deserves, we think, more attention than it has yet 
received. It isin the main wholly concerned with the 
generation of steam. It has often struck us as remark- 
able that science has had little or nothing to tell the 
world about this matter. Very large sums are spent in 
investigating the nature of the atmosphere, and informa- 
tion is obtained about rare gases such as argon, which is 
of no value whatever outside a very narrow limit. Pages 
and pages are written about the ether, about the sun’s 
corona, about a dozen various recondite subjects. But 
no one in the present day has a word to say about steam, 
its nature, its mode of formation, what it really is. We 
are not aware of the existence of any modern treatise or 
paper which attempts to help us to form a proper and con- 
sistent concept of the way in which steam is produced. Mr. 
Stromeyer indulges in speculation, which is commendable. 
It is a pity that he did not find to his hands some basis of 
ideas which would have helped him on his way. The truth 
is that the whole world is so familiar with the ostensible 
phenomena of the production of steam; it is such an 
everyday prosaic process, that it has come to be regarded 
as possessing No interest for the scientist as a field of 
research ; and yet we are met in practice at every turn 
with puzzles, the solution of which may perhaps mean 
most important commercial benefits to the community, 
direct and indirect. The unfortunate custom is to assert 
that the puzzles have no existence; and when their exist- 
ance is forced home, as, for example, by Mr. Stromeyer, 
then no one is prepared at the moment to say anything 
to the purpose about them, and the pall of oblivion is 
once more drawn, until some untoward circumstance or 
event once more obtrudes a puzzle on the world for 
solution. 

Let us consider the existing state of the theory of the 
formation and nature of steam. It is full of inconsis- 
tences and contradictions. It has only passed muster 
because no one attaches any importance to it. 

Water is supposed to consist of minute spheres. Lord 
Kelvin and others have speculated as to the size of the 
spheres. Into this matter we need not go. Assuming 
the existence of the spheres, we can proceed to form a 
concept of their characteristics. They must not be con- 
founded with chemical molecule or the physical atom, 
which constitute entirely different concepts. The water 
sphere is supposed to be extremely hard, rigid, and 
inelastic. 

Heat is defined, and the definition is accepted, as a 
mode of motion. We havea boiler plate. At one side is 
water; at the other side fire. The molecules of the 
boiler plate are then put into motion, and they act on the 
water spheres. How? Here is the crucial question. 
Consider any one sphere in contact with a heated plate. 
What happens to the sphere? Does vibration exist 
within the sphere’s substance, or is the sphere simply 
driven away from the hot plate? It is supposed that 
the spheres are held in close proximity by some agency 
loosely known as “attraction.” What this agency is, not 
only does nobody know, but it is almost impossible to 
form any concept of its nature. Newton has shown very 
clearly that such a thing as intrinsic attraction cannot 
exist. That is to say, no body, of its own motive, can 
attract any other body. If it could, the law of the con- 
servation of energy would be ruined.* The force, what- 
ever it is, holding the water spheres in propinquity, must 
be considerable. 

Besides this so-called molecular attraction there is 
another agency which prevents ebullition and raises the 
boiling point. This is pressure. But here we are met 
by the contradiction that, although ebullition may not 
take place, evaporation will. That is to say, water will 
evaporate at all pressures and at all temperatures, unless 
there is an adequate pressure of water vapour above it ; 
that is to say, if we place water in a tube, and fill the 
upper part of the tube with dry air, evaporation will take 
place until the water vapour pressure is the same as the 
air pressure and saturation takes place, following the 
well-known law of gases, that when two or more gases 
are in a closed vessel they will each behave precisely as 
though the other gas were not present. There is obvi- 
ously a marked difference between evaporation and 
ebullition, though what it is no one can say with cer- 
tainty. The accepted idea is that where a_ liquid 
evaporates only the uppermost layers of molecules at the 
surface fly off into the air space. 

After heat has been applied for a sufficient time, all the 
spheres will have acquired so rapid a motion that certain 
of them suddenly fly widely apart, and we have steam. 
This is a very wonderful thing, if we try to reason our way 
up toit. We have half a dozen, or half ahundred, or any 
other number of spheres moving about. A certain quan- 
tity of heat has been expended in imparting to them 
this motion. The rate of transmission of the heat 
through the plate is assumed to be constant and regular. 
Suddenly a number of spheres obtain about 5 times as 
much heat as they had before, part company with the 
plates and with each other, and become a steam bubble, 
which rises through the water, breaks through its surface, 
and enters the steam space of the boiler. Let us suppose 
that the water thus converted into steam weighed 1 oz. 
This at 212 deg. Fah. represents 13} thermal units. How 


did it suddenly obtain = = 58°3 additional thermal 


units? Steam is always formed explosively. It is true 
that the explosions are usually very small ; but none the 
less does it happen that at one instant we have water, 
and, in the twinkling of an eye, steam. What is the 
nature of the process of conversion? How does water 
become steam ? 

The conventional answer to all this is that the water 


* oy * . ” 
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spheres are thrown into heat vibration. Their range of 
motion increases, and at last becomes so great that they 
part company and fly asunder. All this is very pretty, 
but it is in no way satisfactory. It really has no definite 
scientific meaning whatever. It explains nothing; and 
so we come back to the root of the question, How does a 
bubble of steam suddenly obtain the heat that it requires 
for its formation ? 

Possibly it may be said that this is a matter of no 
practical importance whatever. Nowit isimpossible, as we 
think, to study such questions as those raised by Mr. 
Stromeyer, without learning that it is of the highest 
possible importance. The safety of every steam boiler 
in the kingdom depends on the transmission of heat 
through the plate to the water; and unless steam is 
made the plate must become overheated. In what way, 
then, to come back to our original question, does the 
bubble of steam obtain the energy necessary for its 
formation ? 

The process is far more curious than appears at first 
sight, and the phenomena involve contradictions and 
puzzles which no one has pretended to solve. The 
subject has in recent years been very practically 
studied by Mr. Yarrow, with the aid of glass tubes. 
The general result of his observations and those of 
others is that, when a bubble has been formed and 
is rising through the water, it gradually augments in size. 
This augmentation is to a small extent due to the reduc- 
tion in the hydraulic head, as the depth of water over 
the bubble decreases; but it is in the main due to the 
formation of more steam. The contents of the bubble 
weigh more at the surface of the water than they did 
when it was first formed. Now this augmentation of 
volume ought not to take place. It involves the con- 
version of some of the water through which the bubble 
passes in its ascent into steam. Going back to our 
original illustration, let us suppose that our bubble con- 
tains at the bottom of the tube one ounce of steam, the 
boiler pressure being 14-7 |b., representing r= = 71°62 
thermal units. On its way to the surface it is doubled 
in size, another ounce of steam being added to it. This 
rendered necessary the supply of 58°3 thermal units. 
As, however, the water and steam were no longer in 
contact with the metal, the units could not be derived 
directly from the fire. They could only have been 
obtained from the hot water. The sensible heat of 
the water is certainly not more than 212 deg. It is a very 
little less than the heat of the water at the bottom 
of the tube because the pressure is less. A certain 
amount of the sensible heat of the water must be trans- 
formed into latent heat. Is it possible to suggest any 
sufficient reason for the transformation, or any explanation 
of the way in which the change takes place, and an ounce 
of water at 212deg. becomes, apparently of its own 
initiative, an ounce of steam at 212deg.? It is laid down 
in text-books that heat cannot pass from a cold body to 
ahot one. Anyone reading the text-books a little further 
will find, however, that radiant heat is supposed to pass 
from a cool body to a hot one. This is one of the pretty 
little inconsistencies which science ignores. In much 
the same way the scientific text-book tells us that 
ebullition and condensation always go on together in a 
steam boiler. If, however, it be true that unless there is 
a difference in temperature between two bodies no trans- 
fer of heat can take place, how are we to explain the 
transfer of heat from the great body of hot water, which 
is an excessively bad conductor, to a small portion of it 
which goes to augment the dimensions of our bubble ? 
It is intelligible that the bubble, being formed on the 
hot plate, should obtain from it all the heat re- 
quired for its formation. But once the bubble casts 
itself adrift and proceeds to float to the surface, 
it is simply impossible, we think, to assign any valid 
reason why it should augment in weight. An ounce of 
steam on the crown of the furnace should remain an 
ounce of steam at the surface of the water. The heating 
of water is, in a sense, a simple affair. The conversion 
of sensible heat into what has, for the sake of convenience, 
been termed latent heat, is a process which is full of 
mystery. Mr. Stromeyer has not failed to recognise the 
existence of the difficulty. He attempts to get over it by 
assuming that the bubble ascends in a stream of super- 
heated water. But this is only substituting one difficulty 
for another. It is not easier to suggest an explanation 
of the formation of the superheated water filaments than 
it is of the growth of the steam bubble. But, further, 
we can have violent ebullition without the application of 
external heat. If water is boiled in a flask, and the flask 
is corked and the lamp removed, ebullition ceases; but 
by pouring cold water on the upper part of the flask the 
steam is condensed, the pressure lowered, and the water 
will once more boil, and the steam will rise from centres 
of ebullition below, just as though heat were passing from 
the outside through the glass. What, we ask once more, 
is the nature of the process by which portions of the 
water are, as it were, by mere caprice, endowed with the 
tremendous energy possessed by steam? Superheated 
water can play no part here. 

It is advisable to point out here that more than forty 
years ago Mr. Charles Wye Williams published a small 
book, in which he advanced the theory that water dis- 
solves steam in just the same way that it dissolves 
carbonic acid or ammonia, and he cited some very clever 
experiments in proof of the truth of this theory. Accord- 
ing to him steam begins to be formed at the first 
moment that heat is applied to the water, and is imme- 
diately dissolved or absorbed by the water until] such time 
as its pressure is equal to that above the water, and it 


then escapes in precisely the same way that carbonic 


acid escapes when the pressure is relieved in a bottle of 
soda-water. If this view be accepted, then there is no 
difficulty in accounting for the augmentation of the size 
of arising bubble. To the objection that steam cannot 
be dissolved in water it is enough to ask, why not? The 
most profound chemist living has no trace of certain 
knowledge as to what really happens when either a 





solid or a gas is dissolved in a liquid. How, for example, 
can a cubic inch of water stow away 600 cubic inches 
of ammonia, and apparently remain one cubic inch 
still? We would not have it supposed, however, that 
we put forward the Wye Williams theory as true; but 
we hold that no rational attempt to set forth the facts 
connected with ebullition would be complete without a 
reference to a theory which made some stir at the 
time it was advanced. 

An excellent illustration of the delicacy of the opera- 
tion of producing a steam bubble is supplied by a beauti- 
ful experiment made by Mr. Yarrow. A long glass U 
tube, about lin. bore, opens at the upper end into a 
small tank. Two sets of Bunsen gas flames car: be made 
to play on the U tube rather more than half-way up. 
Let us call the two legs of the tube A and B. If the 
burners playing on A are lighted a rapid circulation will 
be produced up A, across the tank, and down B. In a 
little while the water boils, the bubbles rising in A. If, 
now, the gas jets are made to play also on B, boiling 
will take place in it also, but the circulation will go on as 
before, the bubbles descending in B, and as they descend 
gradually growing smaller until they disappear altogether, 
the small difference in pressure due to the hydraulic head 
being sufficient to destroy them. They reappear, how- 
ever, as the water rises in the leg A, the net result being 
that the total quantity of steam delivered from A is 
doubled. Here we see that very minute differences of 
pressure are enough to determine whether very large 
quantities of heat shall remain sensible or latent, the 
causes being apparently out of all proportion too feeble 
to produce an effect the magnitude of which can best be 
realised by those who will make a numerical calculation 
of the energy involved. 

Before leaving this branch of the subject it is expedient 
to direct attention to a fact of very considerable im- 
portance. It is that steam is, so far as is known, pro- 
duced initially from particular centres of ebullition, 
and not elsewhere. Thus, for example, if we take a 
clean glass flask and drop into it a small fragment of 
metal, it will be found on boiling water in the flask that 
the whole of the steam will be given off from the little 
scrap of metal. In iron or copper boilers small projec- 
tions or roughnesses in the surface of the metal consti- 
tute ebullition centres. Comparatively large boilers have 
been fitted with glass ends for the purpose of observing 
what goes on inside, and it has been found that the whole 
heat passing into the boiler from a large gas fire, consist- 
ing of rows of Bunsen jets, has ostensibly been concen- 
trated in one or two spots not larger than a sixpence, from 
which an enormous volume of bubbles rose to the surface 
in a continuous stream. There is every reason to believe 
that the principal duty of a furnace plate is to transmit 
heat to water, which, if we may be allowed the phrase, 
then turns itself into steam, without regard of any kind 
for the size of the heated surface from which it is appa- 
rently generated. 

It has been said by a high authority that the boiling 
of absolutely pure water has never yet been observed— 
that, in fact, pure water being heated highly would simply 
explode. This view is supported by the fact that if water 
which has been long boiled to get rid of the air is put 
into a chemically clean flask, and steadily heated, its 
temperature can be raised as muchas 30 deg. above boiling 
point. If, then, a fragment of metal or a little sand is 
dropped in, a violent explosion will take place, which may 
burst the flask. On the other hand, although impurities 
are essential to quiet, continuous ebullition, the presence 
of salts in solution delays ebullition and raises the boiling 
point, although the temperature of the steam remains 
that due to the pressure. Thus, the steam in a marine 
boiler working with sea water is cooler than the water 
from which it escapes, unless, indeed, the depth of water 
to be traversed is considerable, in which case the steam 
will be slightly superheated by picking up heat from the 
hot water as it passes up to the surface. 

If our readers have followed us thus far, they will 
begin to understand how important is the nature of the 
surface from which steam is produced. In a word, the 
formation of steam is a process the nature of which is 
shrouded in mystery. But there is good reason to believe 
that it is extremely delicate, and depends for its success 
on the presence of particular conditions. Failing these, 
steam is not made at all, or it is made explosively, 
and we begin to understand, however darkly, why it is 
that if the surface of a furnace crown be greasy no steam 
will be produced, and the plates may become red hot. 
We are not oblivious of the contention, which may be 
urged here, that if the boiler plates have only to heat 
water, and are not directly engaged in the production of 
steam, it is not logical that grease can play any part, 
save preventing the water from absorbing heat. But we 
beg our readers to bear in mind that our purpose at 
present is to place before them, not a satisfactory theory 
of ebullition as carried on in a steam boiler, but a 
statement of the various contradictions, inconsistencies, 
and gaps in the prevailing explanation of what goes on. 

We come now to an aspect of the problem of the 
generation of steam which has been obviously over- 
looked by Mr. Stromeyer, and, indeed, by most recent 
writers on the subject. They all deal with the con- 
ducting power of a plate. Such and such a difference 
of temperatures in the two sides of the plate means 
such and such a number of heat units transferred per 
square foot per minute. Now, many years ago, Peclet 
showed in his Traité de la Chaleur, as Wye Williams 
had done independently before, 
that the evaporative capacity 
of a boiler plate depends very 
little on the conducting power 
of the plate, and very largely 
on its powers of absorption and 
emission. To make what this 
means plain, let us suppose 
that in the accompanying 
sketch A is the boiler. plate, through which is passed 
a pin B, lin. in diameter and 6in. long. The pin projects 
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into the water at one side of the plate, and into the fire 
at the other. The cross section of this pin, *78din. in 
area and jin. long, where it passes through the plate, 
will conduct all the heat that the portion in the fire with 
a surface of a little over 10in. can absorb, and the por- 
tion in the water also a little over 10in. in area can 
emit. The pin cannot be overheated or burned in 
any way so long as the inner portion is kept really 
in contact with water. Wye Williams took out a 
patent for fitting boilers with “heat pegs,” as he 
called them, and many boilers were made with them ; but 
their use was soon given up, as they rapidly became 
coated with scale, which could not be removed. The 
outer ends were then burned off, and besides they 
weakened the plates very much. This in no way affects the 
accuracy of Peclet’s conclusions.* The moment we recog- 
nise the fact that it is on the emissive powers of the plates 
that the efficiency of a boiler depends, we are in a position 
to see how important is the part that may be played by 
grease, scale, flour deposit,and soon. It is not necessarily 
because an infinitesimal thickness of grease on a plate 
is a bad conductor that it operates for evil; it is because 
it reduces the emitting power of the plate, which depends | 
on conditions the nature of which is not understood. As | 
the water cannot come into direct contact with the plate, 
the plate cannot part with its heat; and it must not be 
forgotten that, even if the grease were a better conductor | 
of heat than the metal, the result would be just the same 
if the grease were unable to transmit heat vibrations to 
the water. 
To make this argument more lucid, we may point out | 
that although any given substance may be a good con- 
ductor of heat within its own substance, it does not neces- | 
sarily follow that it must be a-good transmitter of heat to | 
another substance. Thus, for example, we may have a 
bar of copper, one end of which is heated; against the 
other end we may press various metals. © Let, for 
example, A be the copper bar, heated by the lamp B; | 
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against the end is pressed a bar of copper, or iron, or Jead, | 
C. It does not follow that the copper bar will be hotter | 
at D than would be a bar of any other metal. All 
depends on the transfer which takes place at E. So far 
as we are aware, no attempt hasever been made to supply 
information on this subject. The effect of such an/ 
alteration in the conditions as rubbing one of the faces at 
E with grease might be found very important. 

We have endeavoured at the outset to suggest some | 
form of conce,t of what goes on between the spheres of 
water and the hot metal. We can perhaps picture | 
graphically to ourselves these spheres dancing up and | 
down like peas in a tambourine. According to all accepted 
theory they must obtain mechanical motion,t and that 
motion can only be imparted by the movement of the 
steel or copper molecules of the boiler plate. If these 
molecules were at rest then the water molecules would | 
have no cause of motion. The interposition of any 
medium may very well check, retard, or prevent move- | 
ment altogether or in part. It is, of course, not! 
easy to arrive at the conclusion that the movement | 
of the surface particles of the metal plates can be 
identical in kind with the motions of the water spheres; | 
yet, unless there is some similarity, it is really 
impossible to form any concept at all of the relations 
of the water and the plate. But it is easy enough 
to see that the presence of, say, a thin coat of 
grease on the plate might have a most important influ- 
ence, the grease playing the part of a buffer between 
the plate and the water, and preventing or checking the 
transmission of motion of the required kind from the 
surface molecules of the plate to the water spheres. 
When we consider how small are the particles of matter 
with which we are dealing, it will readily be understood 
that a coating of oil, although of infinitesimal thickness, 
might very well bear the same relation to the water 
spheres that a soft cushion 1ft. thick placed in the tam- 
bourine of our illustration would bear to the peas. The 
vibration of the parchment would scarcely make itself felt 
at all through such a medium, The oil would be called a 
bad conductor; the proper statement would be that it 
was a bad emitter. 

Finally, it may be pointed out thatif it be true that the 
direct agency of external heat is not essential to the con- 
version of water into steam, but that, as a matter of fact, 
a process of indirect conversion goes on continuously 
while ebullition is in progress, it is permissible to 
suppose that conditions may arise under which the con- 
version takes place largely, suddenly, and violently ; that, 
in a word, a considerable volume of the water in a boiler | 
may explode into steam, bursting the boiler. On such a | 
hypothesis it is easy to explain not a few most | 
disastrous explosions which are otherwise really inex | 
plicable, the causes assigned being little more than pure | 
assumptions based on no direct evidence. Those who | 
have followed our reasoning will not fail to trace a re- 
semblance between the phenomena of crystallisation and 
what takes place in superheated water. Ifa solution of sul- 
phate of soda is provided with a nucleus it will crystallise 
gradually, taking hours or days to complete the process. 
If it is corked up in a clean, smooth vessel it will remain 
liquid; on the removal of the stopper and the entrance 
of dust it will suddenly crystallise throughout in a frac- 
tion of asecond. The analogy is, we think, too obvious 
to require further comment. 

* The now well-known Serve tube depends for its admitted efficiency 
on this principle. So does the Gilt stove, the coolers of motor cars, and 
the ribs on small gas engine cylinders. 

t It is very much the custom to speak of heat motion as though it had 
nothing at all in common with any of the visible forms of motion. It is 
regarded very much as a scientific abstraction of which no sound concept 
can be formed. This is a great mistake, which such men as Clerk- 
Maxwell and Thomson never committed, The surface of the boiler plate 
with which the water is supposed to be in contact has direct motion of 


some kind, and it imparts this motion to the water molecules just as 
mechanically as a cricketer’s bat imparts motion to a cricket ball. 
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THE NEW DIESEL ENGINE. 
No. I. 

SomE seven or eight years ago many engineers took 
an adverse view of the practicability of the Diesel motor. 
Perhaps, in the then circumstances, there was reason for 
so doing. In the form it had six years ago it might well 
be doubted whether Herr Diesel’s engine could have had 
commercial success. The late Mr. Bryan Donkin trans- 
lated Herr Diesel’s book “ A Rational Heat Motor,” 
published in Berlin in 1893; and the same gentleman in 
three articles in THE ENGINEER of October 15th, 1897, 
November 4th, 1898, and April 26th, 1901, made our 
readers acquainted with the progress of its experimental 
development. Still the engine found no acceptance 
among English engineers. 

The prophecy of ultimate failure has, however, proved 
to be entirely wrong. The Diesel engine has now become, 
outside England, an entirely practical, good working, and 
highly economical machine, one subject to singularly 
little cost in maintenance and requiring singularly inex- 
pensive tendance. This being so, as is shown below, and 
its introduction upon the European and American markets 
being an extremely important new departure, it seems 
necessary for English engineers to reconsider the matter, 
and once more to form a judgment upon the new facts of 
to-day. 

We have recently had an opportunity of watching 
and closely examining the running of the engine, both 
under load and light. We frankly admit to having 
been surprised by the results of this personal investigation. 


It has completely reversed our judgment, which is now as | 


highly favourable as it was formerly the opposite. 

If a different judgment be formed now, this involves no 
condemnation of ‘that earlier opinion, because the engine 
itself is now an entirely different thing from what it was. 


It is not only many times simpler and more efficient in its | 
mechanism; it also differs in its thermodynamic action | 


from the original design. Much of the credit of these 
radical modifications, which have eventually developed 
the engine into a mechanical success, has been due to 


the enterprise, energy, and skill, of the Herr Director | 


Commorzienrath Buz, of the “ Vereinigte Maschinen 
fabrik Augsburg und Maschinengesellschaft Niirnberg 
Aktien Gesellschaft,” which firm may also be referred to 
more shortly as “ Werk Augsburg.” As early as 1893 
this firm, and also Fried. Krupp, of Essen, began experi- 
menting in the construction of engines after Diesel’s plans. 
Herr Diesel’s own untiring perseverance and practical 
skill have throughout been a determining influence in the 
gradual detail improvement of the engine; but not until 


1896-7 were any results that to outsiders looked really 

hopeful obtained. Since then, and particularly subse- 

quent to 1898, progress in improvement has been very 

rapid. Great structural simplifications made last year— 
| 1901—which increased in an important degree the 
| mechanical efficiency of the mechanism and reduced the 
| cost of construction, have brought the design to something 
| like finality in respect of the one type now chiefly built, 
namely, the vertical inverted or “marine” type. Other 
types, however, for various new classes of duty are at 
present being developed, and will soon be on the con- 
| tinental and American markets. 

One leading reason that this engine has become some- 
what suddenly an important industrial factor, is the 
discovery that the rawest and crudest oils and naphthas 
are utilised in it with as great facility as are paraffin and 
other refined oils. The crude oils are as rich in heat of 
combustion as are the refined oils, and it only remained 
| to discover the proper way to use them in order to reduce 
|in a very large ratio the cost of generating mechanical 
| horse-power from liquid fuel. The Diesel engine, which 
|ean consume petroleum refuse with almost no trouble, 
| reduces the cost of horse-power to less than that obtained 
| by any but the best triple-expansion superheat steam 
| engines. 
| Diesel tells us that he first started with the idea of 
| aiming at an engine design in which none of the heat 
| 
| 
| 
| 
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supply would be used up on internal molecular work, but iit 
which the whole would be immediately and directly spent 
in doing external mechanical work. Further thermodyna- 
mic study taught him that this was both impracticable and 
unnecessary to the design of a scientifically perfect 
engine. His original diagrams more or less closely 
resembled Fig. 1, in which 01 is isothermal compression, 
effected by combined mechanical compression an¢ thermal 














May 30, 1902 


2 


THE ENGINEER 529 














cooling; 12 is adiabatic compression ; 28 is isothermal 
expansion produced by combustion ; and 80 is adiabatic 
expansion. The stage 01 was suppressed at an early 
date in the investigation. The top part of the diagram 
near corner 2 contributes little to its area in proportion 
to the extra cost of construction involved in the use of 
excessively high pressures, so that this top part was 
sought to be cut off by a horizontal line; that is, the heat 
supplied by combustion was allowed to take effect in 





43 kg/em 
34 kg, cm? 
— = — ———— - 
Fig Za Fig 2b 


expansion at approximately constant pressure, instead of 
at constant temperature. Similarly it was later on found 
economic to cut off the narrow prolongation at corner 0, 
for precisely the same reasons as leads to this being done 
in steam engines, namely, in order to reduce cylinder 
bulk and cost per horse- 
power. Figs. 2a, 2b, and 2c 
are reproductions of three of 
the very early actual dia- 
grams, While Figs. 8a and 
3b give samples of diagrams 
taken from a recently con- 
structed engine. Fig. 4 isa 
diagram of the air admission 
and the exhaust taken with a 
very weak indicator spring. The first of these—Fig. 2, a, 
b, and c—are evidence of an engine overburdened by ex- 
cessive volume, and therefore weight and constructive 
cost per unit of work done per stroke, and by the need 
of extra costly strength as against excessive initial 


33 kg/cm? 


Fig.2¢ 








Fig. 3a 


pressure. Herr Diesel also at the start created 
prejudice against his engine by speaking of his plan 
of compressing the air to “incandescence.” His phrase 


was “gliihend,” or “glowing.” The lower limit of 
this temperature condition is “ roth-gliihend,”’ or 








Fig. 3b 


“red hot; while the upper limit is “ weiss-gliihend,” 
or “white hot.” This phrase naturally made engi- 
neers think of cylinder walls and cover and _ piston 
rising towards softening temperatures and of badly 
warped valves and seats. No such temperatures, how- 
ever, really appeared even in the original unreformed 
diagrams. The temperature reached at the end of the 
compression is lower than that developed later 
towards the end of the period of combustion, and this 
latter is only what occurs inevitably in explosion, oil and 
gas, engines worked under similar conditions. The tem- 








Suction 
Exhaust 
Fig. 4. 
perature after purely adiabatic compression, would 


according to theoretic calculation, be about 1000 deg. 
Fah.; but, as the cylinder lining is thoroughly water- 
jacketed and, therefore, considerable cooling takes place 
during this compression, the actual temperature must be 
a good deal below this level. This water jacketing was 
not a feature of the original engine, but its application 
was found to thicken up the diagram to so important an 
extent that for this and other reasons it has long since 
been adopted. One effect of the water jacketing is to 
revert in some degree towards the originally intended 
shape of the compression curve, that is, to keep the first 
part of this curve low down, and to make it rise more 
sharply in its later portion, thus flattening the diagram 
and raising the mean effective pressure. 





There are four leading features of the Diesel that 
distinguish it from all other oil and gas engines. The 
first of these is the attainment of the temperature neces- | plan of the engine. Twin-cylinder engines are built up 
sary for ignition by mechanical compression alone, so | to 200 horse-power, and the Augsburg firm have com- 
that all injected flame, or incandescent tube, or electric | pleted plans for engines up to 1000 horse-power. Fig. 8 
spark, or other extraneous igniting devices, is abolished. |is an engraving of the 90 brake horse-power twin- 
The second is the injection of the fuel only after com- | cylinder engine exhibited at Paris in 1900, to which was 
pression has been completed, and only during the first | awarded the Grand Prix. The sectional illustraticns 
part of the working stroke, the compression in the work- | show the latest construction, and this alone need be here 
ing cylinder being that of air alone. Thus no explosive | described. The cylinder lining is of dense cast iron. 


view on p. 528. In Fig. 5 is shown a vertical cross section, 
and in Fig. 6 a longitudinal cross section. Fig. 7 gives a 

















i i cae 
, if} pS 
S sd) 
*t~F~ ee ' 
, WY \ md i j ij! 
W7 = Uf . YY, tI 
N f Wy 
' 








EN 








NS 


ANN 





<8 


ML (A 


| LLLLLILSLEEAS EASY 
Gees 


N aan armen ~~ 
L297) 


SSS 


NAAN 

















sy “Nr 
ae Py 






















OIL ENGINE 


Figs. 5 and 6- DIESEL 


mixture exists in the cylinder before the beginning of the | This is set into the outer casing, the spacing between 
working stroke, and no premature ignition is ever | which and the lining forms the water jacket of the walls, 
possible. The third distinctive feature is that the ful and this casing is cast in one with the two legs of the 
is injected gradually into the highly-heated air, each standard frame. This is heavily bolted to a stiff bed- 
drop of the spray burning immediately and quietly, so | plate carrying the two main crank shaft bearings. The 
that no explosion takes place, while the period of injection | cylinder is open at its lower end, and the piston is an 
and the quantity injected are delicately regulated by the | open trunk. For 30 normal brake-power the diameter is 
governor in accordance with the demand for power. Thus, | 800 mm., or about 12in., with 460 mm. or 18in. stroke. 
fourthly, the governance is effected within the four-stroke | The length of the trunk piston is about 2} times 


. . . . . Zz ° . . . 
cyclic period of thermodynamic action, and every such | its diameter. The piston packing consists of seven 
plain rings. The connecting-rod pin, which 


has very ample bearing surface, is situated 
a little lower than the mid-depth of the 
piston. The cylinder cover is very deep, and 
is very strongly bolted to the cylinder. 
In it are cast four valve-boxes, and the 
remainder of its interior space forms a 
jacket through which the cooling water is 
circulated. The twolarge mushroom valves 
seen in Fig. 6 are for the air admission and 
for the exhaust. - These valves and their 
passages are of very large area, so that the 
diagrams show practically no suction vacuum 
and no back pressure during exhaust, as 
shown in diagram Fig. 4. These two valves 
are opened downwards against spring pres- 
sure by cranked levers and roller cams. When 
not opened, they are held against their seats 
by the pressure in the cylinder as well as by 
their springs. The central plug valve seen 
in Figs. 5 and 6 is for the admission of the 
oil fuel. This valve is lifted to open it by a 
similar lever and cam. Just above the 
conical seat of this valve the valve-box 
walls are slotted longitudinally with a 
number of narrow grooves about 1 mm. 
wide and of tapering depth. Above these 
tapered slots lie three small brass discs 
spaced vertically about jin. apart, and each 
pierced by twenty holes of 1 mm. or ;4in. 
diameter. These perforated plates and 
the tapered slots below them constitute 
together the whole spraying apparatus, and 
it is found that no clogging of the apertures 
takes place. Formerly when a wire gauze 
sprayer was used such clogging occasion- 
period has its working stroke. Gas and other oil engines ; ally gave some trouble. Below the conical valve seat 
are governed by the total cut out of the fuel injection the passage for the oil is a single bore lin. diameter. 
during one or several such periods. Thus, with equal fly- | This debouches upon a small hard steel plate pierced with 
wheel power, the running of the Diesel is much steadier, | one conical hole jin. diameter at top, and about in. or 
and the records given below show that its speed-uniformity | in. diameter at the lower surface. This discharges the 
coefficient is such as makes it very suitable for direct | oil spray in an expanding conical jet into the middle of 
coupling to electric light dynamos. the air heated by compression. The oil is blown through 

The external appearance of a vertical single-cylinder | this sprayer and into the cylinder by a small charge of 
30 brake horse-power engine is seen in the photographic | air compressed to about 90 Ib. to 100 lb. per square inch 
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above the final pressure of the compression in the work- 
ing cylinder. © This small quantity of air is compressed 
to this higher pressure by the small compressor 
pump seen’ to the left hand of Fig. 5. This air 
pump is. driven by a side lever and link from the 
small end of the connecting-rod. The pump draws, not 
directly from the outside atmosphere, but from the main 
cylinder during the compression stroke. Thus the 
working cylinder and the small pump form together a two- 
stage compressor. Formerly the air pump drew straight 
from the atmosphere; but the improved arrangement 
here described has enabled the pump to be reduced to 
one-fourteenth of its previous volume, besides introducing 
the well-known advantages of two stage compression. 
This pump is water jacketed, both round its walls and in 
its top cover. The cooling water passes first through the 
pump jackets, then through the cylinder wall jacket, and 
finally through the cylinder cover. 
small belt-driven centrifugal pump, which lifts it to an 
overhead cooling tank, whence, after cooling, it flows by 
gravity once more through the jackets. 

The work done in the small compressor was originally, 
before the above two-stage arrangement was adopted, 
about 4 per cent. of that done in the main cylinder. We 
have not got measurements of its actual amount since 
the introduction of the two-stage compression ; its esti- 








It then flows to a |} 


any gas engine now on the market is not to be compared 
to it in point of time, exertion, and certainty of action. 
Nor is that of a steam engine, even putting aside all con- 
sideration of the lengthy and expensive process of getting 
up steam in the boiler. With the Diesel no preparation 
of any kind whatever is required. The engine is taken 
exactly as it may have been standing idle for one or 
several hours, or days, or weeks. The pulling of the 
crank to the top dead-point, the pulling over of a small 
hand lever, and the opening of a small screw-down air 
valve, are all that have to be done. After about four or 
six revolutions the starting lever is again thrown back, 
and the engine thereafter looks after itself. In large 
engines, this starting lever and cam are thrown auto- 
matically out of gear by the governor as soon as normal 
speed is reached; but hand gear is preferable for the 
smaller sizes, and it is always available in the larger. 
The air reservoirs are made of Mannesman steel tube. 
In use they have to stand from 40 to 60 atmospheres 


| pressure, or from 570 lb. to 850 Ib per square inch. The 


screw-down valves are well ground, and hold this pressure 
indefinitely without leakage. The practice in erecting a 
new engine is to pump up these reservoirs in the 


| Augsburg works, and to send them thus charged to the 


| place of erection. 


mated value is now only about $ per cent. of the whole. The | 


work so done is not lost; only a portion of it is spent on 
the friction of the pump and valve passages. The rest is 
re-delivered to the main piston during the working stroke. 

This pump delivers the air, not direct to the valve-box 
for the oil admission, but into a pair of cylindrical high- 
pressure air reservoirs. Ina 30 horse-power engine, one 
of these is of about 13}in. internal diameter by 54ft. 


Thus an engine erected this year at 
Harrogate had the air reservoirs initially charged at 
Augsburg, and sent over here, where they lay for over six 
weeks without losing pressure before they were used 
for starting the engine. They may also be _ initially 
charged with air by a hand pump, or by help of bottles 


| sent from any neighbouring gas-compressing works, such 





bottles being now easily procurable in all towns, or by 
any ordinary chemical admixture for producing carbonic 
acid or any other gas under pressure. Any gas, whether 





Fig. 8-90 B.H.P. TWIN-CYLINDER DIESEL ENGINE 


long, while the other is about 6in. internal diameter by 
23ft. long. In the smaller a steady pressure, some 
6 to 10 atmospheres above the maximum cylinder 
pressure, is maintained, and during working this is 
kept in open connection with the above valve-box. 
The larger vessel serves as an overflow from the 
smaller one, when the pressure in this latter rises above the 
loading of a valve inserted between them. To avoid 
possibility of excess of pressure in the working cylinder at 
the end of the compression stroke above that desired, | 
there is a similar suitably spring-loaded overflow valve 
from the top of this cylinder to the larger air-pressure 
reservoir. 

The larger air vessel contains a reserve of compressed- 
air power for starting the engine. This is done by help 
of the fourth valve in the cover. This valve is kept shut | 
by spring force, as are the other three, and, like them also, 
is opened by a lever and cam. Its lever, however, is 
lifted out of reach of the cam-tooth during normal work- 
ing, and is only let down into gear with its cam when | 
the engine has to be started. This is very simply done | 


containing free oxygen or not, serves equally well, as the 
contents of these reservoirs are not used for combustion. 








NAVIGATION CONGRESS. 


THE ninth International Navigation Congress is to be held 
at Diisseldorf from June 29th to July 5th next. At the same 
time there is to be an Hydraulic and Navigation Exhibition ; 
and members attending the Congress will have an opportunity 
of visiting the Industrial and Trade Exhibition, which will 
then be open. The subjects for discussion at the Congress 
are :—The Surmounting of Great Ascents on Inland Navi- 
gations ; Ship Tolls ; Description of Coal and Coke by Ship- 
ment; Mechanically-propelled Vessels on Canals; Draught of 
River Craft; Utilisation of Water Power at Weirs; Ship 
Resistance on Canals; Harbours on the Rhine and at Crefeld ; 
the Employment of Electricity on Canals in Russia; Con- 
struction and Maintenance of Iron and Modern Gates for 
Docks ; Docks and Employment of Barges; the Flushing of 
Harbours; Protection of Lighthouses; Scoop and Claw 





by throwing over a hand lever, which turns a short | Dredging Machinery, &c. &c. 


spindle carrying the excentric fulcrum of the operating | 
valve lever. To start the engine this lever is let down | 


The English engineers who have sent papers are :—Mr. J. 
A. Saner—of the Weaver Navigation—and Mr. G. C. Thomas 


on its cam, and the crank shaft pulled over to the top | —of the Grand Junction Canal—on Lifts; and Mr. W. H. 


dead-centre. 


The cam now opens the starting valve, | Hunter, of the Manchester Ship Canal, on Ship Tolls, and 


admitting the high-pressure air from the reservoir on to | 0& Wood and Iron Gates for Docks ; on which subject also 


the top of the working piston. Under this heavy pres- 
sure the engine starts away at once very easily. 


Mr. W. W. Squire, of the Bristol Docks, has sent a com- 


| munication. 


Excursions to navigation works in the neighbourhood have 


This same starting valve waglaae the later designs of the | been arranged ; and also to the lift at Henrichenburg, on the 
engine, made to serve during ordinary working as the | Dortmund and Ems Canal; and to the Emperor William 


suction valve of the air-compressor pump. 

One of the very remarkable things about this engine 
is the surprising ease, promptitude, and quietness with 
which this starting is accomplished. The starting of 





| Canal, including Bremen and Bremerhaven. 


The General Secretary, to whom all communications 
should be addressed, is Herr Sympher, Counsellor in the 
Ministry of Public Works, 80, Wilhelm Strasse, Berlin. 


THE PROPOSED INTER-OCEANTIC CANAL, 
No. III. 


Ir is necessary to dismiss from our minds, at least for 
many years to come, all ideas connected with a sea. 
level trans-isthmian canal. For such an enterprise the 
Nicaragua route is obviously impossible; all the Darien 
routes involve the objectionable and hazardous expedient 
of a tunnel; while at Panama, the only feasible location, 
the cost and time demanded for lowering to ocean level 
the great Culebra cut are regarded as prohibitive. Con. 
sequently, a canal with locks being the sole alternative, 
it will be the duty of engineers so to situate the work 
as to ensure the minima of delays and risks to navigation 
inseparable therefrom. 

Because of the Lake and the possibility of utilising it 
and a considerable length of the San Juan River for the 
service of the enterprise, Nicaragua has for some centuries 
enjoyed the reputation of being the ideal route for a 
lock canal. Even Ferdinand de Lesseps, during his visit 
to the United States in March, 1880, for the purpose of 
promoting the Panama Canal, stated, before a committee 
of the House of Representatives, that “if there could not 
be a canal between the two oceans except a lock canal, 
then there was no doubt that the Nicaragua was the best 
route.” In a notable speech in the Senate on April 17th 
Mr. J. T. Morgan quoted, with obvious effect, this adiis- 
sion, and much other testimony of like character; but 
he neglected to recognise, as indeed do all pronounced 
advocates of the Nicaragua project, that recent investi- 
gations have disclosed many dangers hitherto ignored, 
and many problems demanding elaborate study and com. 
plete solution. From the earliest period of isthmian 
canal history the natural advantages of the route have 
been so conspicuous as to create a tendency, apparent 
even to-day, despite all the new light thrown upon the 
subject, towards exaggeration and contempt for attendant 
difficulties. 

Although the existence of Lake Nicaragua has been 
so long known, and its value to the potential waterway 
so frequently extolled, the first instrumental survey was 
that of 1898, by the Nicaragua Canal Commission. This 
and other investigations, conducted under the auspices 
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of the same and later Commissions, showed that the 
lake is about 103 miles long, and has a maximum width 
of 45 miles, and an area of about 8000 square miles. To 
the north-west, and on the prolongation of its longer 
axis, lies Lake Managua, with an area of 438 square 
miles, the drainage between the two lakes being through 
the river Tipitapa, which, however, in the dry seasons 
is frequently without water. The area of the entire 
drainage basin is approximately 12,900 square miles. 
The bottom of Lake Nicaragua is considerably above 
sea level over the greater part of its area, the maximum 
depth, 200ft., being just south of the island of Ometepe, 
which has an elevation of 5000ft. Consequently no 
fewer than 28°73 miles of the canal line through the 
lake will require excavation, chiefly in soft mud, demand- 
ing continued dredging, and on the west side for about 
1-5 miles in submerged rock. 

The extreme fluctuations of the lake surface, varying 
with the annual rainfall and the discharge of the streams 
which empty into the basin, are not definitely known. 
There seems, however, little doubt that within the 
memory of men of not advanced years, the surface has 
risen as high as 110°63ft. above mean sea level and 
fallen as low as 96ft. On the other hand, it may be 
taken for granted that during the last taree or four years 
of regular and scientific observation the fluctuations have 
only slightly exceeded 6ft. They may, however, be 
dangerously sudden, for in 1898, despite the losses due to 
the outflow through the San Juan River and to evapora- 
tion, the lake rose 2ft.in six weeks. As we have fre- 
quently suggested, the variation of level is an all- 
important factor in determining the feasibility or other- 
wise of the Nicaragua project. It occupies in relation: 
thereto an even more conspicuous position than did the 
control of the Chagres floods and the nature of the 
Culebra sub-soil towards the Panama enterprise. The 
two latest American Commissions have sufficiently 
recognised this fact, and as a result we have now before 
us much valuable hydrographical and other data directly 
bearing upon the question. To attempt, even if it were 
possible within the limits of the present articles, any 
approach to a systematic analysis of these voluminous 
facts and figures and their comparative importance and 
significance would be, at best, a tedious proceeding. We 
shall consequently content ourselves with brief exposés 
of the material conditions of the problem and of the 





latest plans proposed for the latter’s solution. 
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Upon Lake Nicaragua, as the summit and feeder of 
the projected canal, depend in largest degree the safety 
and navigable value of the enterprise. The regulation 
of its level is, therefore, a matter of primary importance, 
involving such control as will never permit the navigable 
depth of the summit level to be anywhere less than 35ft., 
nor, on the other hand, allow the lake to rise materially 
beyond a determinate elevation. Such regulation might 
be accomplished by the construction of dams across the 
Rio Grande, west of the lake, and the Rio San Juan on 
the eastern side, each being designed with wasteways for 


the discharge of surplus water, or all the latter might be | 


wasted through the San Juan. Of these alternatives 
the second has been chosen, and it has also been decided 
that the entire regulation works shall be situated at or 


would be no change in the elevation of the lake surface ; 
but if a rise of 1ft. were permitted then the mean dis- 
charge would be reduced to 56,866 cubic feet, and each 
additional foot rise would reduce the mean rate of dis- 
charge by an equal amount. Thus, if for no change of 
level 62,800 cubic feet of discharge is necessary— 

lft. rise would require 59,000 cubic feet of discharge 

a 51,000 
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It consequently appears (1) that if a wasteway having | 
a capacity of 83,000 cubic feet per second were provided, | 
| the fluctuations in the lake could be limited to 5ft. for | 
| rainfall as great as any recorded during the last twenty- ! 
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near the proposed Conchuda dam. The storing of a 
sufficient supply of water in the lake to meet the 
demands of navigation until the beginning of the next 
rainy season resolves itself intoacomputation of reservoir 
capacity, and, as such, offers no serious difficulty. More 
complex, however, is the question of the maximum 
elevation of water surface to be permitted in the lake, for 
it involves a determination of the discharging capacity 
of the canalised San Juan for 52°88 miles of its length, 
from Fort San Carlos to Conchuda, corresponding to 
various elevations of the lake surface. The conclusions 
arrived at, after consideration of these and other ques- 
tions, are that the controlling works must be so planned 
as never to permit the lake surface to fall below 104ft. 
above mean sea level, or rise sensibly higher than 6ft. 
above such minimum. Incidentally, it may here be 






mentioned that, assuming the annual tonnage of ships 
passing through the canal to be 10,000,000, the amount of 
water required for canal purposes of every kind would be 
little less than 1100 cubic feet per second—about one- 
twelfth of the amount evaporated from the lake surface, 
and representing a depth of only Sin. over the entire lake 
area, 

The period of greatest rainfall at Rivas recorded since 
1879 was between May 17th and October 27th, 1897, a 
period of 164 days; and it is estimated that the conse- 
quent rise in the lake, had there been no evaporation or 
outflow from it, would have been 148°58in. Subtracting 


from this 20-97in., the assumed evaporation, there would 
be left 127°6lin., equivalent to 889,408,618,000 cubic feet, 
to be provided for by outflow and temporary storage. If 
this were run out of the Jake in 164 days the mean dis- 
charge would be 62,769 cubic feet per second, and there 


SAN JUAN RIVER AND THE PRO*OSED CANAL 


concrete wasteway, founded on hard rock, situate on the 
west side of the river about 830 yards from the dam. In 
the construction of the latter it is proposed to sink the 
foundations to bed rock, 82ft. below the mean water of 
the river, by the pneumatic process. As planned, the 
portion of the dam across the river and the swamp on 
the west, or Costa Rica side, for a total distance of 
731ft., will consist, below low water, of caissons placed 
close together, with the joints between them sealed. 
Upon the platform thus made will be built, as a con- 
tinuous monolithic structure supporting the  sluices 
already mentioned, the part above low water. From 
each end the dam will be carried for a further distance 
of 100ft. into the hillsides in open excavation, with cross 
sections designed to sustain the full head of water, and 





three years ; and (2) that ample margin is secured by the | core walls will extend 100ft. further on the Costa Rica 


conclusions of the Nicaragua and Isthmian Canal Com- | 


side and 240ft. on the Nicaragua side. 
missions that provision should be made for a spillway of | length of the dam, as planned, will be 1271 ft. 


Thus the total 
The 


50,000 cubic feet capacity, and that the lake may vary in | estimated aggregate cost of the controlling works at 


its level from elevation 104, the minimum, to 110, the | Conchuda is £1,250,095, distributed as under :— 


maximum. As it is proposed to waste all the surplus 
water from the lake through the San Juan River, it is 
necessary to take into consideration the likelihood that 
at some periods of heavy rainfall the Savalos and other 
rivers tributary to the San Juan between Fort San Carlos 
and the Conchuda dam may also be discharging at their 
greatest capacity, and the possibility that, for a short 
time at least, the concurrent flood inflow of these 
streams might reach even 50,000 cubic feet per second. 
The estimated discharge through the upper section of 
the canalised river is 63,000 cubic feet per second, with 
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| the lake at 110, and the pool immediately above the dam 
| at 104; but as the lake may rise, in exceptional circum- 
stances, to 112, increasing the discharge of the river to 
76,000 cubic feet—in which event, in all probability, there 
would be a simultaneous heavy rainfall over the San 
Juan basin—demanding a considerable increase in the 
discharging capacity of the Conchuda dam and waste- 
way, this structure has been designed to discharge 
100,000 cubic feet per second, with the water in the pool 
above at 104. 

The crest of the wasteway or bywash has been fixed 
at elevation 107, it being deemed judicious to limit the 
depth of water on the crest, under normal conditions, to 
7ft. Therefore, to deal with a discharge of 100,000 cubic 
feet per second, a weir 1590ft. long is required, and this 
is provided by placing on the dam twenty-one sluice 
gates, each of 30ft. opening, and thirty-two others on a 










Dam, including sluices and machinery £828,380 
Auxiliary wasteway, including sluices, machinery, 
and approach channels... ... ... ... ... £421,715 

Attention must now be devoted to the San Juan River, 
which occupies a prominent position in the canal scheme 
proper, and, as has been noted, in the problem of lake 
regulation. Americans, forgetful of the facts that in no 
project has it ever been proposed to utilise more than the 
upper reaches of the stream, and that to make these 
even moderately navigable must involve considerable 
expenditure, have always been inclined to exaggerate the 
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| San Juan's value as part of the proposed highway. For 
any such purpose the stream, below its junction with the 
San Carlos, is absolutely worthless; the San Carlos and 
Serapiqui discharge into it such quantities of sand— 
derived, it is believed, from the volcanoes in the Costa 
Rican mountains—as to render quite impossible its 
use and maintenance as a navigable channel. In the 
upper reaches, however, no such difficulty faces the 
engineer. The drainage basins of the streams tribu- 
tary to this portion of the San Juan are covered, as 
a rule, with a dense tropical growth, which protects 
the soil so that the water finds its way into them 
with comparatively little solid matter in suspension. 
The bed of the main river consists chiefly of silt, clay, 
or rock, and its banks, thanks largely to the protection 
afforded by growing vegetation, generally resist the erosive 
action of the currents, even where the velocities are 
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abnormal. The fall from the lake in that portion of 
the river which it is proposed to canalise is very con- 
siderable, as will be seen from the following table, 
showing the approximate fall in feet for the various 
reaches, with the lake at elevation 105 :— 


. Rate of 
Distance, = pall, ft. _ fall per 
Ri mile, ft. 
From the Lake toSavalos ... ... 27-16 ... 5-4 0-198 
Savalos to foot of Tororapids  ... 1:70 ... 7:3 4-294 
Toro rapids to head of Castillo 
ON tS aks cee eee 1-2 0-150 
In Castillo rapids Pg dee ar tenet. Las -38 6-0 15-789 
Foot of Castillo rapids to Punta 
ee a Se, asc ake 2-5 1-202 
Punta Gorda to one mile below 
Machuca rapids ... ... ... ... -62 26-0 2-448 
One mile below Machuca to Boca 
San Carlos he 1-79 1-0 0.067 
SIRO MIUO cc ce ce ee, ss “Sad... SOS 0-763 
The slope of the river, in its natural state, has occa- 
sioned some destructive criticism, for which there 


certainly appears considerable justification, of the canal- 
ising scheme formulated by the latest Commissions. 
The conversion of the upper San Juan into an arm of 
Lake Nicaragua involves, when the level of the latter 
is at 110, the elevation of the water surface at the foot 
of Castillo rapids to 25ft. above the present river bed, 
while below Machuca rapids the depth of the canalised 
river will be from 50ft. to 55ft., according to the level of 
the lake. In the Commissions’ reports there are many 
suggestions, on the one hand, that the topography of the 
valley is well adapted to the purposes of the proposed 
canal, on the other that there will throughout the entire 
distance be considerable enlargements of the cross sec- 
tions, together with an emphatic statement that the 
maximum discharge passing through the controlling 
section is unlikely to produce velocities exceeding 3°3ft. 
per second, affecting neither the stability of the channel 
nor its safe navigation. So cogent, however, in rela- 
tion to the scheme is the necessity of a continuous chain 
of rising ground on each side of the river, that we cannot 
avoid an expression of surprise that it has, in comparison 
with the greater attention devoted to other points, been 
somewhat lightly treated. It is difficult to believe, in 
the absence of provision for embankments, which would 
otherwise be necessary to sustain the river, and would, 
of course, add not only to the cost but dangers of the pro- 
ject, that there can be other reason for this than possibly 
exaggerated confidence on the part of the Commissioners. 
We cannot feel anything like the same assurance, and 
it is at least worthy of note that the photographs repro- 
duced in THe Enetneerr of 16th inst. fail to disclose that 
high ground adjacent to the San Juan which seems 
necessary when the water surface is raised to the level 
of the lake. 

Except through the Castillo rapids, and during even 
the low-water seasons, the Rio San Juan is navigable by 
vessels of very light draught. The curves, however, are 
often so sharp that the natural channel, even if deep 
enough, would be prohibitive of the passage of ships of 
any considerable size. It will consequently be necessary, 
as indicated in the accompanying map, to excavate new 
channels for the purpose of avoiding these turns, and, as 
a result, reducing the sailing distance. With the con- 
struction of the Conchuda dam the water will be raised 
so as to effect a material straightening of the line to the 
Machuca rapids without needful recourse to much exca- 
vation. At the Patricia rapids, however, the bed of the 
river rises above 69ft. above mean sea level, and con- 
sequently, from this point to deep water in the lake, 
more or less excavation will be required to give the 
necessary depth of 35ft. when the lake is at 104, its 
lowest stage. At some places, notably between Castillo 
and the head of the Toro rapids, and opposite Fort San 
Carlos, the borings indicate that much rock under water 
will have to be removed. It would be superfluous at the 
present time to particularise the various cut-offs and 
widenings which are recommended by the latest Com- 
mission, especially as minor changes in alignment will 
no doubt suggest themselves in the course of canal con- 
struction, should this stage be reached. At the moment 
it may suffice to mention that the total length of the 
river section which it is proposed to canalise is 49°64 
miles, and that the cost of the work is estimated at 
£4,774,365. The project provides for curves of larger 
radius than appear in earlier Nicaragua schemes. As a 
general rule the radius exceeds 5000ft.; but there are 
seven curvatures with lesser radii, and in four cases 
between the Machuca and Castillo rapids the limit has 
been reduced to 4045ft. To this matter of curvature it 
will be necessary to revert when comparing the com- 
mercial utility of two projects upon which the vote of 
Congress will shortly be challenged. The bottom width 
of the channel in the river and shorter cut-offs has been 
fixed at 225ft. on tangents, increased on the curves 
according to the rule already referred to—TuE ENGINEER, 
May 16th, page 478—while the longer cut-offs have the 
standard canal width, with corresponding widenings on 
curves. 

The projected canal, to be of commercial value or of 
political advantage to the United States, must be pro- 
vided with adequate harbour accommodation at each 
extremity. At present there exists, neither on the 
Atlantic nor Pacific side, any approach to a suitable 
entrance, for, although in years gone by Greytown or San 
Juan del Norte could with propriety Jay claim to a 
harbour, the latter has during the past fifty years or so 
been almost completely obliterated. The volcanic sand 
poured down by the river deposited at its mouth, and 
then acted upon by the winds and waves of the sea, has 
served to create successive harbours, which were gradu- 
ally, by continued natural forces, converted into lagoons 
or Jakes. Of this still unceasing process Greytown 
Lagoon is the latest development, and by the same 
agencies doubtless were formed those lakes further 
inland, Shepherds, Sucio, Ibo, and Barco. When the 
accretions of sand are sufficient to raise the shoal above 





sea level the waves drive it still higher, and in this way 
the deposit widens out, and in time is covered with 
vegetable growth. There is also considerable evidence 
that the harbour existing up to some fifty years ago was 
first formed by the westerly drift of sand which consti- 
tuted the spit shown on old maps as Punta Arena or 
Castillo, and that by the gradual extension westward of 
this spit the harbour was shut in from the sea and thus 
destroyed. 

The Americans have always been disposed to some- 
what lightly esteem the difficulties of reconstructing and 
maintaining a harbour at Greytown in defiance of nature, 
and out of most unpromising material; and the Com- 
missions of 1897 and 1899 have shown themselves not 
unfaithful to tradition. Both have expressed a strong 
conviction, based upon original investigation and the 
work done by the Maritime Canal Company some ten 
years ago, that the project is entirely feasible, and that if 
the westerly drift of sand can be stopped by interposing 
a jetty extending into the sea, dredging on the lee side of 
it might be depended upon to maintain an open channel. 
These are the ideas on which are based the plans now 
recommended for adoption. The entrance to the pro- 
jected harbour is located about one mile east of the old 
jetty of the Maritime Canal Company. On the east side 
a jetty is proposed, extending to the 6-fathom curve in a 
direction a little west of north, and this is to be built of 
loose stone of irregular shape and size, resting on a suit- 
able foundation. The hearting of the jetty is to be 
composed of large and small stones mixed so as to form 
a compact mass, and this is to be covered by stone not 
less than 10 to 15 tons in weight, irregularly deposited 
to break the force of the waves. Confidence is expressed 
that the partial construction of this jetty will be followed 
by the scouring out on the lee side of a channel of 
moderate depth, which might then be increased by 
dredging. A second jetty is also considered necessary to 
catch the sand which may at certain times come from 
the westward. Each is to be built not less than 6ft. 
above high water, with a width on top of 20ft. and side 
slopes of 1 on 2and20n3. The depth throughout the 
harbour and entrance is to be 35ft., other proposed 
dimensions being shown in the accompanying plan. 

It is reeognised that, after a navigable channel has 
been made, constant dredging will be required to main- 
tain it, and that after a time some extension of the 
jetties may be needed. As regards the effect of dredging, 
much encouragement appears to be derived from the ex- 
perience gathered at the Mediterranean entrance of the 
Suez Canal, which certainly in many respects is a case 
similar to that under consideration. There the shore 
end of the jetty is kept low for some distance out, so that 
the sand is washed over it by the waves, and is then 
easily removed by a dredge working in the comparatively 
quiet water under its lee. At Greytown, however, much 
depends upon the quantity of sand likely to pass around 
the east jetty into the dredged channel, and it is scarcely 
enough to say (1) that reliable data are Jacking for an 
estimate—some have suggested 750,000 cubic yards per 
annum—of the total sand drift along the shore, and (2) 
that “it is believed” that this westward drift is diminish- 
ing, and may in time become quite smal]. The harbour 
problem at Greytown cannot but be regarded as fraught 
with perplexing uncertainties, and the Isthmian Canal 
Commission, in estimating the total cost of the projected 
works at £453,373 and the annual expenditure for main- 
tenance at slightly over £20,000, seems to have assumed 
responsibility which may go far to explain its readiness in 
January last to retreat from the earlier recommendation 
of the Nicaragua route. 

It is well worthy of note that even under the most 
favourable conditions two years would be required to 
make the necessary preparations and to construct an 
entrance and working harbour at Greytown having a 
depth of 15ft., which is regarded as the minimum to 
afford reasonable facilities for the landing of material 
needed in the construction of the canal. For such a 
period, therefore, practically nothing could be done on 
shore towards the completion of the enterprise. 

The difficulties likely to be encountered at Brito are 
certainly few as compared with Greytown, but even there 
the construction of a harbour will be far from an easy 
matter. Storms are fortunately rare, but even in the 
calmest weather there is a nearly constant surf, with 
breakers from 4ft. to 10ft. and more in height. At low 
water in the dry season the entrance of the Rio Grande 
has a depth of about 3ft., but as the tide rises and falls 
from 8ft. to 10ft. this at the high stage is considerably 
increased. Little seems to be known of the physical 
changes which have occurred on this part of the coast, 
but it is probably much more permanent in character 
than the eastern extremity of the proposed canal. At 
Brito the latter would commence in a low sandy beach, 
and the harbour would be excavated in a swamp extend- 
ing some distance inland. The dimensions of the 
harbour, as proposed, are given in the plan published 
herewith. The entrance, as observed, will be protected 
by a single jetty on the south-easterly side, the rocky 
promontory known as Brito Head being regarded as 
sufficient protection on the north. Thanks to the com- 
paratively smooth sea, the obstacles to landing material 
in the early stages of the work before a harbour ean be 
built are fewer than at Greytown, and it is suggested 
that for this purpose a pier reaching to deep water might 
be built, or a temporary entrance made to the Rio 
Grande. 








An altogether exceptional opportunity would seem to 
exist in Greece for a profitable enterprise, provided arrangements 
could be concluded with the Greek Government for farming the 
emery monopoly. Already various communications between 
different groups of capitalists and the Government have taken 
place, but hitherto without any definite result. There is little 
doubt, however, that an arrangement of some kind for farming 
the monopoly will eventually be made, says a consular report, as a 
good deal of dissatisfaction exists in official circles in regard to the 
way in which the present system works. 
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Tuts year's Naval Annual discards the outside con. 
tributor. Admirals Sir J. O. Hopkins and Bridge, Captain 
Bacon, and Mr. Archibald Hurd, who figured largely last 
year, are conspicuously absent on this occasion. The 
preface opens with a discussion on arrears in shipbuilding 
—Mr. Hurd’s subject last year—and this inclines us to 
regret that it is not followed up by an article supple. 
mentary to that of last year upon this important subject. 
The position now and twelve months ago would haye 
afforded interesting reading. It is a matter of regret 
that, as mentioned in the preface, Professor Biles wa 
prevented from writing on ‘ Mercantile Auxiliaries” 
his appointment on the Committee on this very question, 
The rest of the preface acts as an introduction. In this 
connection a hope is expressed that the Admiralty wil! 
exercise moderation in constructing submarines till vision 
is secured, “The menace of the submarine,” says Mr, 
Brassey, “ is far less serious than was the menace of the 
torpedo boat ten years ago.” This is a true saying, but 
a good many naval officers may hesitate to follow the 
next remark, that the “exaggerated importance attached 
at the time to torpedo boats has been proved over and 
over again in the manceuvres, and is now generally recov. 
nised.”” To rate torpedo craft too highly is easy, but so, 
too, is the opposite extreme. We wish we could be sure 
that “time under fire” could be adjusted in real war so 
conveniently as it occasionally has been in mancwuvres, 
The value of mancuvre proof depends on how far those 
manceuvres simulate actual war conditions. Boats to 
starboard have ere now been “sunk” by a fire directed to 
port in amimie war. The plaint of the torpedo officer, 
that he rarely gets a fair chance, has something to be 
said for it. Still, it must be admitted, on the other hand, 
that the torpedo boat did nothing in the Chino-Japanes: 
war till the Chinese were * bottled,” while in the Hispano. 
American contest its most useful metier was that of 
despatch boat, so had Mr. Brassey written “real war” 
instead of “manceuvres,” the Vernon would have been 
put to it to answer him. 

Chapter I. deals with the progress of the British Navy, 
and, as a compilation of facts, hardly lends itself to much 
comment. Attention is drawn to the fact that German 
liners are swifter than ours, and it is hinted that in war 
this might be serious. This, perhaps, may have been 
cured by Mr. Morgan. The Naval Volunteer question is 
touched on, and here, again, Mr. Morgan, if his action is 
really going to reduce the Naval Reserve, may be a 
blessing in disguise. The abolition of the R.N.A.V. was 
due primarily to the R.N.R.’s objection to men “wot 
served for nothink;” but it is about the only sane idea 
of a practical * Reserve ” ever suggested. The merchant 
service Jack is less fitted for naval work; he is also 
likely to be needed elsewhere. We cordially agree with 
Mr. Brassey that this question is vital. But we 
do not agree with him on the masts and yards 
question. There is no more use for sail drill now than 
for bow and arrow drill, and proficiency at it can only be 
acquired at the expense of more important things. 

Chapter II. deals with the progress of foreign con- 
struction, and is entirely statistical. It is the joint 
production of Messrs. Brassey and Leyland. All the 
details of interest have already appeared in Tur Enat- 
NEER, from which they are mostly quoted. Thus put 
together they form an admirably concise record. 

Chapter III. is Mr. Brassey’s usual contribution on 
comparative strength—a subject of evergreen interest to 
a large number of people. Modifications in classification 
have been made, and next year, it is stated, considerable 
alterations will be effected in the cruiser notation. With 
the battleship classification we have no fault to find in 
particular—to put the Renown and King Edward under 
one class seems rather much, but as a similar lumping is 
general it can hardly be condemned. In “second-class” 
battleships we object to finding the Italian Lepanto 
and Italia—mere protected cruisers—while the recon- 
structed Dandolo is put a class below. The very antique 
Russian Popoff and Novgorod, too, seem somewhat super- 
fluous in a list of third-class ships, even though our 
Sultan is in it. Surely one, at least, is now broken up. 
With his cruiser classification, Mr. Brassey—who has 
gone, apparently, by an arbitrary 6000 tons as a first- 
class minimum—expresses himself dissatisfied. It 
includes the German Kaiserin Augusta with our Drake, it 
lets in the Pallada, but excludes our better-armed though 
slightly smaller Highflyer, and the French Jurien de Ia 
Graviére. To a certain extent Mr. Brassey draws atten- 
tion to this; undoubtedly it leaves something to be 
desired. The cure, we imagine, is to be found in an 
increase of the number of classes, though, of course, such 
a cure may be worse than the disease. Taking British 
cruisers, the following represent distinct classes :—Drake, 
Cressy, Powerful, and Diadem; Edgar, Eclipse, and 
Hightlyer; Hermione, Apollo, Pandora. That is eight 
right away for Mr. Brassey's three, and if three be too 
few, eight are certainly too many. 

Chapter IV. is from the pen of Lord Brassey. It is in 
part a plea against our system of having, so far as 
possible, a permanent force nominally equal to all calls. 
In Lord Brassey's view we need to construct ships, and 
then man them when necessary with the R.N.R.—with 
men more or less raised in war time. Few, if any, naval 
officers will accept this dictum. Naval gospel to-day is 
that only the trained man is any good. To be sure, the 
R.N.R. man gets training of a sort; but it seems to us 
that war will necessitate his service in merchant ships. 
Further on the R.N.A.V. question is raised. Lord 
Brassey is disposed to regard them only as marines, or to 
put their réle there. From our own experience with 
R.N.A.V. on service in the past, we do not agree. It has 
been proved quite as easy to train a volunteer sailor as a 
volunteer soldier—perhaps easier. The idea that it was 
not may have held water in the days of masts and yards, 
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but to-day what are known as “seamen” are useless in 
warships. There is next to no difference between marines 
and sailors in war duties on shipboard ; such differences 
as exist lie in the fact that marines, who like to call 
themselves soldiers, are so regarded by the naval element, 
and not made full use of accordingly. Therefore the 
R.N.A.V. should, in our opinion, be sailors, and as such, 
having time for steady training, they might be of far 
more value to the Navy than the R.N.R. If a man can 
handle a gun he is of use; most of the other “essentials” 
of sea service are to-day verbal essentials only. 

Chapter V. is the best chapter in the book. It is from 
the pen of Mr. J. R. Thursfield, and deals with “ British 
Naval Manewuvres.” Mr. Thursfield is somewhat unkind 
to last year’s “ general idea.” He points out that the 
fleets with semi-emptied bunkers, far apart, was not a 
very likely contingency. Indeed, Mr. Thursfield implies 
that the official “ probable in war” verged on the 
ridiculous. 

In criticising the operations, the author tends to find 
fault with Admiral Noel for sending some of his cruisers 
into the Channel, where they met defeat at the hands of 
asuperior X division. They ought all to have gone to 
Alderney, he says, so that B might hold that blockade in 
superior force. The “ capture” of merchant ships by X 
destroyers is rightly held up to ridicule. 

Admiral Noel, says the author, based his operations on 
“the assumption that battleships and torpedo craft 
cannot co-exist in the same waters.” “If that assump- 
tion is sound,” he observes, “ we seem to be face to face 
with two alternatives—either the battleship is superseded, 
or its function at sea can only begin when that of the 
torpedo craft has been brought to an end by agencies 
adapted to the purpose. Both alternatives seem to be 
absurd. . . . No admiral should say to himself, ‘I 
want to catch the enemy's battleships, but I want to 
avoid his destroyers.’ The two wants are mutually 
destructive. To satisfy them both at once is impossible, 
and the attempt to do so is absurd.” 

There is food for much thought in this deliberate 
opinion of a competent expert, though the dictum is not 
one that many naval officers will accept. On the whole, 
they believe in the war efficiency of the destroyer; Mr. 
Thursfield does not. The question is, does he give the 
same prominence as naval men do to the moral effect of 
possible torpedo attack ? It is this point that makes the 
matter so hard to assess. 

Mr. Thursfield is very severe on both admirals for declin- 
ing a night action, and imports Tweedledum and Tweedle- 
dee from “Alice in Wonderland,” to complete the 
measure of his scorn. In Nelson’s days they did not fear to 
fight at night. Possibly, Admiralty orders existed—if so, 
so much the worse for the Admiralty. Thus Mr. 
Thursfield. But it may certainly be argued that with 
modern guns night actions may hurt friends as much as 
foes, and that destroyers will certainly “ bag the lot.” 
That is the naval view ; there is much to be said for it. 

The tactics in the fleet action off the Lizard are not 
discussed. Mr. Thursfield says that correspondents were 
requested not to make observations on tactics. No such 
request was promulgated in X fleet, but Mr. Thursfield 
was with B. It isa matter of regret that he is thus ham- 
pered from discussing a battle that—since Lord Charles 
Beresford’s scath'ng condemnation of Admiral Noel's 
tactics—would be especially interesting to read about, the 
more so as Mr. Thursfield was the only correspondent of 
any calibre in the B fleet. Mr. Thursfield practically 
confines his remarks to drawing attention to the fact that 
the official report gives B fleet as captured at 1 p.m., and 
“action commenced at 1.15 p.m. !” 

The confidential nature of the Lagos manceuvres is 
discussed by Mr. Thursfield. In his view—a true one— 
foreign countries know all they want to know; secrecy 
blinds our people, but not possible enemies. On this line 
of argument secrecy is mischievous—the idea that obtains 
in America. Mr. Thursfield ends up by saying, “ All that 
is certain is that the people of this country know nothing 
whatever about the Lagos mancuvres.” We may qualify 
this by remarking that photographs of the battles can be 
purchased at Portsmouth for one shilling each. Plans of 
the battles, too, are current in some foreign navies; and 
they were, to our knowledge, hawked about in England 
where no one would buy them for publication. The 
Press, in fine, is responsible for the public ignorance of 
what happened at Lagos; not the Admiralty ostrich. 
The Press respected official desires—hence the “secrecy.” 
The benefit to the country from the official attitude is 
not, however, very obvious. 

Chapter VI. deals with foreign mancuvres. It is by 

Mr. Leyland, who confines himself to a summary of facts 
of the French operations, and a brief reference to German 
and Russian ones. 
_ Chapter VII., from the same pen, is an article on the 
invasion of England. The subject has been a good deal 
written about lately, and so hardly calls for lengthy 
review here. 

Chapter VIIL., by Commander C. N. Robinson, R.N., 
deals with submarines. The different types are briefly 
described, and the general conclusion arrived at is a 
quotation from THE ENGINEER, that “the key of the 
problem consists in devising an eye for the submarine. 
Until that is obtained these craft will not be worth what 
they will cost, save in so far as they have a moral effect.” 

Chapter IX. is Mr. Dunell’s contribution on marine 
engineering. It is shorter than usual. The author does not 
expect sensational results from the turbine-propelled new 
third-class cruisers. The Velox is favourably commented 
on. The Hyacinth-Minerva trials are discussed. In 
conclusion, Mr. Dunell puts in a favourable word for the 
Belleville boiler. 

_ Part II. gives the usual tables of guns and armour. 
Several revisions are apparent in the ship lists, and 
errors are far fewer than they used tobe. We notice that 


there is no reference to the reconstruction of the French 
Magenta class, that the armament of the German H and 
J as given, does not tally with that on page 23, and both 





armament and coal of the Vittorio Emanuele are insuffi- 
ciently noted; the Fuji is wrongly armed, and the 
Alfonso XIII. is not a ship that appears in the Spanish 
navy list—she has apparently been broken up, though a 
relatively modern vessel—but these trifling errors are 
most that we detect. In the plans of ships, too, we 
observe the hand of the corrector, though room for 
improvement still exists, especially in the matter of scale. 
Whole page plans are said to be 50ft. to the inch, others 
100ft. to the inch. Yet the application of a rule to the 
Duncan makes that ship appear only 260ft. long, instead 
of her actual 405ft., and the little Libertad about 500ft. 
long, instead of her actual 192ft. A uniform scale for 
plans is highly desirable, and we strongly recommend 
attention to this matter. Last year we drew attention to 
the inaccuracy of certain plans. Some have been cor- 
rected in the present issue, but some others are still very 
misleading. 

Part IIL, on armour and ordnance, exhibits a marked 
improvement on last year’s effort, though the irreparable 
nature of the loss of the late Captain Orde-Browne is 
still obvious. Some defects may be due to the pains 
taken by the author of this section to conceal his identity. 
In places he is obviously familiar with warships; in others, 
he writes like a garrison gunner who has never been on 
board a ship in his life. This—perhaps necessary— 
Jekyll and Hyde business makes the article very 
difficult to criticise effectively. Nothing, for instance, 
can be better than the pointing out the superiority of a 
Diadem over an Orlando in armour system, but on the 
very next page totally inaccurate data are given as to 
engine protection. Five ships are given, and all are 
stated to have the sloping deck reinforcing the armour. 
Of these five, the Borodino and Republique have fiat 
decks, not sloping ones, and there is even room to doubt 
whether either the Georgia or Wittelsbach have them. 

Casemates are unfavourably criticised, and the assumed 
reduced rate of fire from quick-firing guns in a turret 
queried. This is followed by some remarks in connection 
with ventilator cowls and the huge target of funnels. 
It is prophesied that the funnel will have to follow the 
cowl, and be dispensed with. The 6in. gun is attacked as 
“ out-classed "—this may be questioned. Secondary guns 
are built for shell fire, the 6in. is the ideal piece to handle, 
and the penetration of the 7°5in. or 8in. not likely to be 
of much more use in battle. There is much room to 
doubt whether anything between 6in. and 9°2in. is likely 
to be introduced permanently. On page 310 we lost our- 
selves in reading about Krupp cemented versus Krupp 
non-cemented plates. The author appears to be under 
the impression that K.N.C. plates are being used for the 
new casemates in the Royal Sovereign class, because 
someone believes them to be equal to K.C. The plates— 
which, by the way, are din., not 6in.—are K.N.C., 
because of the impossibility, or nearly so, of making K.C. 
plates of the necessary peculiar shape. The Mikasa is the 
only ship—in this country at any rate—in which K.C. 
armour is attempted for curved surfaces, and there, we 
believe, a special Vickers’ process rather than a strict K.C. 
was employed. In British ships K.N.C. for curved sur- 
faces is the invariable rule, and we are totally at a loss 
how to view the author's apparent ignorance of such well- 
known facts. 

Again, too, we find the assumption of belt attack, attack 
on barbettes, &c. Except in the Norwegian navy, the 
average captain of a gun has not the remotest idea of 
where thick armour is and is not; this precludes discrimi- 
nating fire,even were it possible otherwise. One does 
not hear of it in the service outside a gunnery school, and 
rarely even there. Yet a page or two further on, where 
the U.S. comparative tests between a Gathmann and 
service 12in. gun come un ‘er review, comments of the 
soundest and most practical nature are made. All this, 
as we have said, is puzzling, and renders it hard to say 
how to take the author. In discussing the 12in. A.P., H.E., 
he points out that once inside a barbette a shot will do 
all that is necessary, a bursting charge inside it is likely 
only to kill a dead dog. Inside a belt too, fragments 
flung out by an A.P. shot, together with the still energetic 
shot itself, are likely to be quite as bad as any H.E. 
bursting charge, of necessity rather more local. These 
points are handled with great capability. 

This chapter is badly illustrated. There are a few 
photographs of Vickers’ guns—taken from blocks in 
Lieutenant Dawson's paper to the Society of Mechanical 
Engineers—and that is all there is in the way of gun 
illustration. Elswick, Krupp, Canet, Bofors, and the 
U.S.A., are all unrepresented. Yet Krupp, Bofors, and the 
U.S.A., have all been active in producing new guns and 
mountings in the past year. Probably the idea is to keep 
things strictly to British service novelties, in which case 
there is no more to be said. But if the view be taken 
that it is of most interest to study possible enemies, then 
the paper lacks completeness from the technical stand- 
point. 

The fourth section is devoted to our prize-firing returns, 
and is chiefly statistical reprints. It finishes with some 
really excellent and eminently practical remarks on 
sights, which we have no hesitation in commending to 
the authorities. In brief, our gun sights are very liable 
to destruction; there is no provision for their loss. In 
France and Germany there is such provision. Elswick 
is stated to have the matter under consideration, and we 
hope it is true. It is the most important question of the 
day, and everything said about the matter has our cordial 
approbation. 

Part IV. is, as usual, devoted to official statements, 
estimates, and so forth, and calls for no comment. In 
conclusion, we may make reference to the illustrations. 
There are too few, but the plates of ships are excellent, 
with one exception, the picture of the Retvisan. This is 
very poor, both artistically and technically. All the 
other ship picture plates have a high level of both 
artistic excellence and correct portraiture. The feature 
might, however, very well be extended, so as to cover all 
ships launched in the period under review. 





LONDON UNDERGROUND RAILWAYS. 


Lorp Wrnpsor’s Select Committee of the House of Lords 
commenced their sittings again on Monday last for the con- 
sideration of the various proposals for underground tube rail- 
ways in London which have been submitted tothem. First of 
all the scheme of the combined Piccadilly and City, London 
United and North-East London Railways for an underground 
railway from Hammersmith to the City. Counsel for the 
Central London Railway Company, the majority of the new 
proposals of which it will be remembered was thrown 
out by the Committee, explained that the only portions of its 
Bill which his company intended proceeding with was tke 
provision of £150,000 of new capital for the acquisition of land 
for the enlargement of the station at the Marble Arch, and for 
the purchase of new rolling stock. The preamble of the Bill 
so far as it referred to these two items was passed by the 
Committee. 

Application was then made by the counsel of the City ard 
North-East Suburban Company, the Bill of which had been 
withdrawn, to be further heard if he could obtain from the 
House of Lords the discharge of the withdrawal. It was 
explained that the local authorities through whose districts 
the proposed lines were to have run had approached the 
promoters of the Bill with a view to getting them to proceed 
with it. The Committee, however, refused to support the 
application. 

After a certain amount of discussion on the question of 
clauses affecting frontagers, with special reference to the 
model clause proposed by Lord Knutsford, the Chairman 
expressed a hope that the clause would have been considered 
by all the parties, so that when it came on for discussion 
to-day it might be possible to arrive at a settlement. 

Connsel for the Great Eastern Railway Company then 
asked if the Committee would make a definite statement as 
to whether or not the preamble of the North-East London 
Railway Bill might be regarded as haviny been passed. The 
Chairman replied that their decision could not be given till all 
the opposition to the combined scheme had been heard, but if 
the opposition of the railway were the only opposition advanced 
then the preamble would be passed. 

After the hearing of evidence in opposition to the Bill for 
the construction of a railway from Hammersmith to Palmer’s- 
green, from frontagers along Kensington Gore, andin Prince’s 
Gate, and from the rectors and churchwardens of St. Martin’s- 
in-the-Fields and St. Clement Danes, the Committee passed 
the preamble, and then went on with the Clapham Junction to 
Marble Arch Railway. It was explained that there was no 
opposition to this railway, all that there had been having 
been settled. The preamble was therefore declared proved, as 
also was that of the extension of the Brompton and Piccadilly- 
circus line to Holborn, to which there was also no opposition. 
Extension of time for the construction of the authorised 
Brompton and Piccadilly-circus Railway was then sought for 
and obtained. 

The proposal of the Brompton and Piccadilly-circus Rail- 
way Company to construct a spur line from South Ken- 
sington to Parson’s Green vid Fulham-road was next further 
considered. Evidence in opposition was heard on behalf of 
the Brompton Consumption Hospital, the Chelsea Hospital 
for Women, and the Guardians of the Poor for the St. 
George’s Union—whose workhouse, chapel, and infirmary 2re 
in Fulham-road—and others, including the London County 
Council. This portion of the preamble of the Bill was 
declared not proved. 

The King’s-road Railway Bill was then taken. Counsel 
explained that this Bill had been before the Joint Committee 
last year, and their report was that it might be referred in 
the ordinary course ‘‘if interchange stations are provided at 
Victoria .,’’ and they further suggested that an ¢xtcr.- 
sion to Putney would be desirable. The present proposals, 
embodying an extension to Putney and an exchange station 
at Victoria, having been explained, and certain financial 
evidence having been taken, the Committee declincd to pass 
the preamble. 

It having been represented to the Committee that the West 
and South London Junction Railway Bill was to be with- 
drawn, and that it was an abuse that this Bill should have 
been kept on the list till the last moment, thus involving 
unnecessary expenses to those opposing it, the Chairman gave 
the assurance that the Bill should not be withdrawn behind 
the backs of those interested in it as opponents. 

The Committee adjourned from Tuesday until to-day. 








R. QUILLER LANE. 


WE regret to have to announce the death of Mr. R. Quiller 
Lane, an artist of much ability, and a regular contributor for 
several years past to our pages. His admirable drawings of 
merchant steamships are familiar to our readeis. Mr. Lane was 
born at Gainsborough, Lincs., in the year 1848. His parents 
afterwards taking up their residence at Belfast, he attended the 
Government School of Art at that town, of which he was a 
most successful student, having held the unique distinction 
of winning the national gold, silver, and bronze medals for 
designs, besides scholarships, &c. He also held medals for 
designs at the Cork International Exhibition and the Royal 
Aquarium, London. He was for many years chief draughts- 
man with Musgrave and Co., Limited, Belfast. Taking up 
‘*black and white’’ work, he afterwards came to London, 
where he entered into business on his own account, and was 
a frequent contributor to the leading illustrated and technical 
papers of this country and abroad. 








CAPTAIN ABEL H. CHAPMAN. 


Tur death took place last Saturday, at Low Fell, near 
Gateshead, of Captain Abel H. Chapman, who for many years 
was connected with the well-known engineering firm of Clarke, 
Chapman and Co. In early life he was in the army, and was 
present at the relief of Lucknow. In 1874, on his retirement 
from the army, he became a partner in the firm of Clarke, 
Watson and Gurney, since changed to Clarke, Chapman and 
Co. Then they employed about 200 hands, and their output 
was chiefly winches, windlasses, and boilers. Now 2000 haz.ds 
are employed, and the value of the output is ten times what 
it was in 1874. For many years Captain Chapman has been 
head of the concern. As an employer he was highly 
appreciated by his workmen, who made a presentation to 
him at the last annual dinner of the company, held about 
three months ago. 
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TURBINE PASSENGER STEAMERS. 


THE turbine system of ship propulsion is receiving decided 
impetus on the Clyde. Several officials of the German navy 
paid a visit to Greenock early in the month and made an 
inspection of the King Edward. The steamer was taken out 
of the harbour and ran for several hours on the Firth of 
Clyde. 
May 12th, when she carried a number of passengers from 
Prince’s Pier, Greenock, to Campbeltown. 


The opening run for the season was made on | 


The vessel, it was | 


acTenei se 5: 





stations are included. The line from Weston which joins the 
Jesselton section at Beaufort Junction is 20 miles long and 
has been working for some time, having been constructed 
departmentally by the British North Borneo Company. 
Beyond Beaufort Junction work is in progress on a further 
section of 30 miles to Fort Birch, which for the present will 
remain the interior terminus until the authorities decide to 
continue the proposed line to the opposite coast. The total 
length of 90 miles between Jesselton and Fort Birch will be 
opened for traffic, it is hoped, early next year. The chief 


zemarked, ran with that smoothness and freedom from vibra- | 
tion which distinguished her last year, and gave passengers a | 


very favourable opinion of the turbine as a method of pro- 
pelling sea-going vessels. The new turbine steamer, Queen 
Alexandra, :lso built at Dumbarton, for the owners of the 
King Edward, was successfully tried for speed on May 19th 
and 22nd. 
performances, the new steamer averaged a mean speed of 


21°63 knots over a series of trials between the Clock and the | 


Cumbraes. This beats the record of the King Edward by 
almost a knot an hour, and stamps the Queen Alexandra as 
one of the fastest, as she is one of the most palatial of Clyde 
pleasure steamers. On Wednesday the 28th the new vessel 
went on a cruise on the Firth of Clyde, a large party of 
invited guests being on board. The Queen Alexandra will 
take up her station on the Campbeltown service on June 2nd, 
and the King Edward will be used to inaugurate a new service 
to Ardrishaig, situated at the east end of the Crinan Canal, 
which conducts the great tourist traffic to the West High- 
lands. The splendid steam yacht for Sir Christopher Furness, 
which is to be propelled by turbine engines of the Parsons 
type, is now nearing the launching stage at the yard of 
Alexander Stephen and Sons, Linthouse. She will be the 
first to be launched of three pleasure yachts now under way 
in which Parsons turbine machinery is to be fitted. We 
illustrate the Queen Alexandra above. 








RAILWAY ENTERPRISE IN BRITISH 
NORTH BORNEO. 
WHILE a good deal of public attention has been drawn to 


the British enterprise which has brought about the Uganda 
railway and the Cape to Cairo line, but little notice has 


been taken of the important railway development which is | 


taking place in British North Borneo. At 8 o’clock on the 
morning of March 8th last, the first engine arrived at the 
station of Beaufort—nearly 60 miles in the interior—the 
then terminus of a railway running from the important town 
of Jesselton on the west coast of British North Borneo 
and the junction with another section striking the 
sea on the same coast at Weston. Telegraphic advices 
received since the above date show that the new line was 
definitely taken over by the Government at the beginning of 
last month, and that trains are running regularly over it. 
These lines are part of a great scheme for a trans-Borneo 
line which, striking south-east from Beaufort Junction, 
will terminate at Cowie Harbour, on the east coast of 
British North Borneo, 160 miles distant from the present 
interior terminus, making, when completed, a system of 300 
miles. 

The section which is just completed—that from Jesselton 
to Beaufort—has been constructed by Pauling and Com- 
pany by contract with the British North Borneo Company, 
and is 57} miles in length, or 60 miles if sidings at various 


Although the weather was not conducive to good | 


BritTiSH NORTH BORNEO. 


Area of The Chartered Company's Property 
31.000 SQUARE MILES. 


Reference 
Telegraph Line 
Railway (completed)... ... 
a* = (1 _ progress) 
d° (proposed extension) 





CUNLIF 
GiPROVI 


| difficulty on this section as far as Beaufort has been the big 

Pengalet cutting which had to be made at a point some 20 
miles from the coast, and consists of steep inclines and curves. 
| There the inclines are 1 in 40, and great care will have 
| to be exercised to prevent trains leaving the line on the summit 
| of the cutting. With this exception the line has traversed 
pour country, very similar to that on the Weston-Beaufort 
| section. The last-named line did not offer any great 
| engineering difficulties, running for the most part through 
flat and easy country. Some trouble was, however, experienced 




















with the rice swamps along the route, and for a considerable 
distance these had to filled in with stone brought 
from a considerable distance before the track could pro- 
gress. Fortunately, the railway followed a range of hills 
composed of natural ballast; otherwise the difficulty ex- 
perienced in having to fill in considerable depths would have 
been much greater. As the Weston-Beaufort line does not 
cross any stream more than 70ft. in width, no important 
bridging work had to be done. At Beaufort, however, where 
the river Padas is 120 yards in width, a steel bridge, having 


OEWHURST 


three spans of 100ft. each, constructed on screw piles, and 
with approaches of 40ft., will have to be placed. In the 
meantime, traffic beyond Beaufort will be carried by means of 
a pontoon ferry-boat. At present many of the small bridges 
are merely temporary, being constructed of native hard-wood 
erected on piles. On the Jesselton-Beaufort line there are 
four steel bridges—one over the Papar River, having three 
spans of 50ft.; one over the Kamanis River, having two spans 
of 50ft.; one over the Bengawan River, with ong 50ft. span; 
and one at the Mambakut of the same dimensions, Important 
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KIKIRAN CUTTING 











PARANG KETCHIL CUTTING 


timber bridges on this section are those over the Benoni, 
200ft. wide, and smaller bridges over the Patatan near the 
coast terminus, all of which will be replaced eventually by 
steel structures. 

The section from Beaufort to Fort Birch, now under con- 
struction, offers the greatest engineering difficulties, as the 
line runs along the Padas River through a series of gorges, 
and it will be necessary to cut through many spurs of hills. 
The sides of the cutting at Parang Ketchil on this section are 
over 115ft. in height. Landslips on these cuttings have 
greatly delayed operations. 

On the Weston-Beaufort line there are four stations, while 
on the Jesselton-Beaufort section there are eleven, the build- 
ing of all of these being of corrugated iron; each station 
has its own siding. 

The railway is throughout of metre gauge, with 30 1b. rails. 
The rolling stock, all of which is fitted with automatic 
couplings as used on the Tezpore railway, consists of over 
one hundred vehicles, ten of which are passenger carriages 
With steel frames on bogies. All the woodwork of these is 
done in the workshops at Jesselton. The locomotives—at 
present five in all—include three of the ‘‘ Advance’’ type, 
similar to those used in India on the Tezpore railway, and 
manufactured by the Brush Electric Engineering Company, 
of Loughborough. 

At present the through traffic is limited to one composite 
train each way daily, doing the journey from Jesselton to 














Beaufort in five hours. Telegraph and telephone lines follow 
the entire course of the railway. 





The whole system is worked by native engine-drivers, 


guards, and porters, under the superintendence of a 
European staff, having its head-quarters at Jesselton. 

The machinery in the shops there is driven by a 20 horse- 
power Tangye engine, with a Fowler boiler. There are in 
all six lathes, from 18in. centres, with gap beds, down to Gin. 
centres; and the equipment also includes drilling machines 
—two of vhich are radial—from 3ft. 6in. downwards, and 
planing machines ; there is also a saw-mill driven by aseparate 
engine. 

At Jesselton the trains run right on to a stone mole and 
jetty, about half a mile long, with a depth of 26ft. of water 
at its head. 

Large stores are being erected here capable of holding 8000 
tons of cargo. A map, showing the part of the line so far 
completed and the proposed extension, is given on page 534, 
whilst illustrations on this and on page 538 will afford,a 
good idea of the engineering work on the line. 








THE census of the German Empire of December Ist, 
1900, shows 56,367,178 inhabitants. Of these, 27,737,247 aré males, 
and 28,629,931 females. The increase since December Ist, 1885, is 
4,087,277, or 7-25 per cent. 





PADAS CUTTING 


STEEL PLANT AT MIDDLESBROUGH. 


In order that they may in the future more successfully 
cope with competition in the iron and steel trades and also 





| effect great economies in working, Bell Brothers, Limited, 
Middlesbrough, are now transforming upon approved American 





lines the machinery and plant at their steel works, rolling 
mills, and also the biast furnaces at Port Clarence. 

We are authoritatively informed that Bell Brothers are also 
adopting a new process for producing steel from Cleveland pig 
iron without the admixture of themuch more costly foreign ores. 
The iron for the steel works is brought direct from the blast 
furnaces in the molten state and poured from a high level 
into a mixer capable of holding 300 tons, and which is heated 
by gas from three gas producers, whence it is taken on a lower 
level to the Siemens-Martin furnaces, of which there are at 
present four, each with a capacity of 45 tons. The ladle 
containing 25 tons of molten metal from the mixer, on 
arriving in front of the steel furnaces is lifted upon hydraulic 
tables and poured into the furnaces by hydraulic cylinders. 
The ingots are taken direct from the steel works and placed 
in coal-fired soaking pits, and then to the rolling mills, which 
consist of three stands of three-high rolls, 32in. diameter, 
driven by a vertical compound condensing engine. A 100-ton 
electrically driven overhead crane is provided capable of lifting 
a pair of standards and set of rolls complete, so that the mill 
can be rapidly changed to roll various sections. Duplicate 
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standards are also provided, and a set is always ready fitted up 
with rolls and guides for the next section to be rolled. The 
blooms are cropped and cut to the required length by a pair 
of hydraulic shears. The blooms then go on to electrically- 
driven transfer tables which move them to each pass in the 
rolls. When the finished bar is rolled it is taken by ‘‘live”’ 
rollers, also électrically driven, to the hot saws. There are 
two ‘‘hot banks,’’ one for heavy and the other for light 
sections, and two saws, one being placed 291ft. from the rolls. 
Two overhead gantries are provided with electric cranes which 
take tho bars from the hot banks to the straightening and 
ending machines, all of which are electrically driven. 

The ‘‘ modernising ’’ scheme, so far as the blast furnace 


plant is concerned, is not so much an increase of the dimen- | 


sions, but rather an enlargement of the power, an increase of 
the blast, and the putting down of machinery to carry out 
the operations of feeding the furnaces, as well as giving them 
& stronger impelling power. 








AUTOMATIC RAILWAY BLOCK 


SIGNALLING 
Tue London and South-Western Railway Company is giving 
a trial to an automatic block system ona section of its double 
road, 6} miles long, between Grateley and Andover, where a 


low-pressure pneumatic system for working the points and | 


signals has also been successfully used for some time—see our 


issues of August 2ndand 9th, 1901. In the length of 6} miles there | 
are five automatic sections, each about 1700 yards long, and | 


the pressure of the air employed is 30 1b. per square inch, 
supplied by gasolene compressing engines at Grateley. Briefly, 
the electrical portion of the installation may be described as 
follows :—Each section of road is insulated from its neigh- 
bours, the rails forming the conductors. When a train 
reaches any one section it establishes a connection between 
rail and rail, and completes an electric circuit. This opera- 
tion sends a current to the pneumatic signal operating device 
and throws the signal to danger, at the same time auto- 
matically returning the signal lever to the home position. 


By the aid of the accompanying diagrams we shall now | 


endeavour to explain more closely the operations. Fig. 1 
shows clearly the electrical circuits, which it will be necessary 
to fullow by means of reference letters hereafter, the train 
being shown at X in section 3; Fig. 2 shows in detail the 
electro-pneumatic valve for operating the signal arms; and 
Figs. 3a, 3b, 3c, 3d show, on asmaller scale, the positions of 
the signals affected by the passing of a train through three 
sections. 

As mentioned above, each section is divided into circuits 


| air main into the signal cylinder, depressing the piston, and 
| moving the semaphore arm to th» safety position. 
| latter is the normal position of the signals when the block 





coils of the magnet it attracts the armature, which lifts the | the air supply port to the cylinder and opening simultane. 
valve stem and opens the pneumatic valve on top of the | ously an exhaust port from the cylinder to the atmosphere, 
magnet, thereby allowing compressed air to flow from the | This permits the air which has been holding the home signa] 


in the ‘‘clear’’ position to escape, and then allows the signal to 


The | go by gravity todanger. The No. 3home semaphore, in going to 


| tho danger position, has opened the circuit breaker C® mechani- 


is clear. At each signal pole also is placed a main battery of | cally connected to it, breaking the circuit CO, M’cb, BYAiCs, 

























































































Fi a ‘ TRACK CLEAR 
fq7rack Battery 219 ua praca Bare yAA EEA a RestJoint : 
L 4 L pa 4 > 
| insuiaced Rail Joint —S. py an Battery felzy é “ Main Battery | y"*/4 
—H0t—a_ ae) ~ —~? + 
Distant Signal Circuit — = 1 ok se Cire wa 
en PCull Breaners ire 7 
Return wire I Bielecero Pheumacic Valve ku =) Electro Pneumatic Valve y © ey Rec urn Wire, 
4 Fig 3° r 4 Train in Secrion 1. 
t Tor 7 name —_— xr: 
3 2 5) 7 TT 
L) aH 1 4 open 
(en a ri 
Tefe, I ere. i 243,-CBs open 
a “g op ise nie 
— = 
Fig.3¢ Train in SECTION 2 
4 —— zt | 
. — wes —— 1 
: er a, th J — 
| open a) c/ased 
r ca 
d "a Id =l2 CBS open 2fe,C BS closed ™ 
ey 2 Clank =: 
> : a T° 
rl Fig.39 ~ ft Train in Section 3 
| L CL aieed. re T '< 17 
3 u = / 
pas open ‘ J closed ss 
wal Mi Beco wer] 
a if drscras open K “CSTE closed = bee, oe ee 
° x 


four cells in series B*, B’, B8, ane B’—Fig. 1 —for each sema- 
phore arm moved, to supply the current for operating the 
electro-magnets M!'—M3. Each ‘‘ home’’ semaphore arm is 
provided with two circuit breakers C!—C*, which are 
mechanically opened or closed by the movement of the 
home signal to which they are attached, the object of these 
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AUTOMATIC BLOCK SIGNA 


LLINC—ELECTRICAL CIRCUITS 


CINSECUTIVE POSITIONS OF SIGNALS 


thereby de-energising the magnet M’, which receives its 
current from battery B® and operates the pneumatic valve of 
M* in the same manner as described for M®, allowing the 
distant semaphore to go to danger. The No. 3 home sema- 
phore, in going to danger, has also opened the circuit breaker 
C®, and thereby interrupted circuit B*, A%, C®, C4, Ma of magnet 
M?® and distant signal No. 2, which receives current from 
battery B’. In addition to this breaking of circuit the No. 2 
distant arm is held at danger by the circuit being broken at 
A’, which was caused, as described, by the train passing the 
| insulating joints J*, having thereby short-circuited the 
battery B* and de-energised the relay R*. The result of a 
| train’s entering a block is, therefore, to set the home and 
| distant signals at the beginning of the block to danger, and 
| also the home signal’s movement to danger opens the circuit 
| breaker for the distant signal immediately in the rear, thereby 
| holding it at caution. Hence the train is constantly pro- 
tected by a home signal at danger and distant signal at 
danger, the latter a whole block section in the rear. As soon 
| as the train has cleared block 3, and passed the insulating 





inserting i ating joints J', J?, J, J+ in the rails at the | circuit breakers being to interrupt the ‘‘distant’’ signal | °°. S crearea DB . nen s 
lay inneeiinng Semen peat 2, 2°, 2, FS | 4 P ° eed joints J*, the circuit B* R’ from rail to rail is re-established, 


entrance of each block. 
connected by bond wires, forming a circuit for the flow of 
the electric current, and each circuit is provided with a 


| seen later. 


Between these blocks the rails are | circuit when the home signal goes to ‘‘ danger,’’ as will be | 


and current from the battery B*is sent through relay coil 
R}, re-energising it, which attracts the armature A® and re- 


ig. in is shown at X in section 3, vi 2 z : eaengert . 
Be Wee: 8 & ante inten 08 X aetna | establishes the signal circuit A’, M®, and B8, which will 


I, B?, Bi i ig. 1—c i si : k3. Theaction of the trai ing | : 4 : 
battery of two cells B', B?, B*in multiple—Fig. 1—connected | signal 3 and entered bloc eaction of the train entering ro-energicn the inagnet Mi, thereby opening the pneumatic 
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to the rails at the end of the section remote from the signal. 
For each track circuit or section there is a further relay coil 
R’, R?, R*, R4, the function of which is to make or break the 
current flowing through the signal magnets. Each semaphore 
is provided with an electro-pneumatic valve M’—M§8 (Fig. 1) 
which is shown in section in Fig.2. The action of this valve 
is such that when an electric current is flowing through the 


FOR AUTOMATIC SIGNALLING 


| this block has been to short-circuit battery B*, the current 
flowing through the wheels and axle from rail to rail and 
back to battery B*, in preference to flowing through the relay 
R*, the armature of which then falls by gravity, breaking the 
circuit A*, M®a, B8, and de-energising the magnet M°. The 
armature of the last then drops, and with it the valve stem 
which has held open the valve on top of the magnet, closing 


vuive on M®, which re-establishes communication between the 
air main and the cylinder of home signal No. 3, moves the 
piston, and puts the signal back tosafety. The No. 4 home 
and distant signals will go to danger through the de- 
—— of relay R‘, and the opening of circuit breakers C’ 
and C$, 

By opening the circuit breaker C* the circuit of the distant 
signal No. 3 is opened and the signal is held in the caution 
position, showing a driver in. block 2, who is about to enter 
Block 3, that he may expect to find home, No. 4, against 
him, and that block No. 4 is occupied, giving him the 
whole length of block 3 in which to get his train under 
control, and, if necessary, to stop it at home, No. 3, until it 
is cleared by the previous train having left block No. 4 and 
entered block No. 5. 

Although the system may appear somewhat complex from 
the diagrams, yet so long as the batteries are kept in good 


| order and the contacts clean, there is little that is likely to 


| of these throughout the 6} miles. 


bocome deranged. A special form of signal post of tubular 
construction is employed. It has a weather-proof cast iron 
box at the base, in which are disposed the valves and 
mechanism shown in Fig. 2. The lamps employed are of 


| she standard pattern employed in the South-Western Rail- 


vay, and we understand that one man attends to the whole 
Special arrangements 
are provided for blowing out any condensation water which 
may accumulate in the pipes and give trouble during frosty 
weather. The system has been installed by the British 
Pneumatic Railway Signalling Co., Ltd., Palace-chambers, 
Westminster. 








MANCHESTER’S NEW ELECTRIC POWER STaTION.—On Tuesday last 
a further important addition was made to the electric power 
stations of the Manchester Corporation when the Stuart-street 
Station, covering an area of 84 acres, was formally opened. 
Within the building there are to be two installations—the present 
installation of 15,000 horse-power, devised by Dr. Kenuedy, and a 
s3cond installation of 12, horse-power, in accordance with a 
scheme of extension prepared by Mr. G. F. Metzger. Under Dr. 
Kennedy's scheme six 2500 horse-power steam alternator sets are 
being installed, in addition to 24 water-tube boilers and other plant. 
Three-phase alternating currents of a frequency of 50 cycles per 
second are generated at an ‘extra high pressure” of 6500 volts, 
and are transmitted at this pressure to the sub-stations, The supply 
from the sub-stations is at 500 to 550 volts pressure for supply to 
the tramways, and at 410 and 205 volts pressure for lighting and 
power purposes. Under the scheme of Mr. Metzger two machines 
of 6000 horse-power each, the largest of their kind and type in 
England, are to be put down. The buildings required to house this 
additional plant are, however, to be of sufficiently large dimensions 
to accommodate 24,000 horse-power. When both schemes have 
beencompleted, the total horse-power available at the various works 








of the electricity department—Dickinson-street, Bloom-street, and 
Stuart-street—will be 58,000 horse-power, and 360 miles of cables 
will be needed to transmit thecurrent. Tho Tramways Committee 
alone will require current fur 800 cars, and the lamp connections 
will amount to half @ million 8 candle-power lamps, 
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RAILWAY MATTERS. 


Accorp1NG to the report of the British Consul at Beira, 
the management and general conduct of the Beira and Buluwayo 
railway extension leave much to be desired. 


Tue first light railway constructed in the Highlands 
that between the Mound Station and Dornoch, in Sutherland— 
will be opened for traffic next month, The line is 77 miles long. 


DINGLE Station, on the Liverpool overhead railway, 
was the scene of another fire on Monday night. A train consisting 
of three coaches was standing in the station when a wire fused 
and the surrounding woodwork caught fire. The flames were 
soon extinguished without doing much damage. No dislocation of 
the service ensued, 

Tue passenger traffic of seventy-five railways in 
Germany in the month cf April yielded 40,485,042 marks, being 
3,173,983 marks less than last year, and the goods traffic 92,211,096, 
or 2,916,747 marks more, the official returns emphasising the 
circumstance that the Easter holidays came in March this year, 
and in April in 1901. 


Tue French Chamber of Commerce in London has 
made representations to the French Government on the subject of 
the frequent delays in the Dieppe and Newhaven service. It says 
that the London, Brighton, and South Coast Company threaten to 
cease the day service altogether unless something is done by the 
French Government with a view to these delays being avoided. 


At Slough last Friday the London United Tramways 
Company gave notice that it intends to apply to the Light Rail- 
ways Commissioners this month for power to extend the system of 
electric tramways to Colnbrook, Slough, Taplow, and Maidenhead, 
with branches connecting the Great Bath road with the Great 
Western Railway at Langley, and the South-Western Railway at 
Datchet-on-Thames, 


Tue largest installation of power signalling yet intro- 
duced is now being erected at Pittsburg, on the Pennsylvania 
Railroad, on the Westinghouse electro-pneumatic system. As this 
railway company has not only its own experience as a guide, but 
also the experience of many other users of this system, the fact 
that it is installing the electro-pneumatic system of signalling in 
this large plant is significant. 


On Wednesday, the 21st ult., the first sod was cut 
at Pennwyllt of a tramway over two miles long, which is being 
laid down by the Pennwyllt Silica Brick Company, Pennwylit, 
near Neath. Much local interest is taken in this work by colliery 
managers and others concerned in wire-rop2 haulage, for the 
system of working is by endless rope, and the tramway will be the 
lonzest and most extensive of its kind in South Wales. 


Tur rails used on the electric tramways of Berlin are 
extremely light for the high-speed transit of heavy cars. Some 
portions, we understand, have rails weighing only 51 Ib. per yard, 
with ties spaced 30in. apart. On another portion, with ties placed 
ft. apart centre to centre, the rail only weighs 86 lb. per yard, 
‘Taese figures show a wide difference between British and German 
practice. It will be interesting to note the results in Berlin. 


Last Saturday afternoon one of the guide wires of 
the electric tramway along High-street, Dudley, broke and fell 
across the trolley wire. The continuity of the electric current was 
thus maintained, and sparks were emitted from the severed wire 
wherever it touched the metals of the tramway. The accident 
cused considerable consternation amongst pedestrians, and all 
traffic was suspended for some time. Considerable delay was 
c.used to the service. 


Japan has just given an order for six American loco- 
motives for the Hokkaido Government railways, on which British 
locomotives only had been previously specified for. The Board of 
Trade Journa! says that this is the first time that the Government 
have placed British and American makers in competition on the 
same specification. The makers were given a free hand as regards 
design, and, with the exception of the tires, they were not bound 
to any particular manufacturers for the material. 


For the first time since the publication of the annual 
returns of railway accidents by the Board of Trade, the report 
for the year ending December 31st, 1901, does not contain the 
death of a single passenger as the result of a train accident ; but 
accidents to trains, rolling stock, and permanent way caused the 
death of 11 persons, and injury to 637 persons, as compared with 
42 killed pot 1049 injured in the previous year. Of the total of 
637 injured, however, no fewer than 476 were passengers. 


CoMMENCING with June 1st the London and North- 
Western Railway Company will make some important accelerations 
of its services between London and Manchester, Liverpool, and 
Birmingham, We have not space here to enumerate the many 
improvements, but an idea of their nature will be gathered from 
the fact that one new train will leave Euston at 10.40 a.m. and 
reach Manchester at 2.25 p.m.—a distance of 183 miles—thereby 
shortening the journey by half an hour, compared with present 
expresses, 


On October Ist last year 113 German cities, against 99 
in 1900, had electric traction, with a total length of roads of 1940 
miles, equal to 2844 miles single track. The total capacity of the 
generating electfie machinery in use for traction was 108,021 kilo- 
watts, as against 75,608 kilowatts in 1900, excluding storage 
batteries. The increase in the use of storage batteries was still 
greater ; their power was 25,531 kilowatts at the end of October, 
1901, as against 16,890 in 1900. The total capacity of generating 
a and batteries together for traction was, therefore, 133,552 
<Uowatts, 


Tue London and South-Western and Great Western 
Railway Companies announce that during the summer months a 
day and a night boat will be run to Guernsey and Jersey each 
week-day. From June 2nd to September 13th the day boat will 
be run from Weymouth in connection with the 9.35 a.m. train from 
Paddington, and the night boat will run from Southampton in con- 
nection with the train from Waterloo which will start at 9.50 p.m. 
during June, and 9.40 p.m. during July, August, and September. 
From the Islands there will be two services by daylight, one to 
Southampton and the other to Weymouth. 


Tue Pennsylvania Railroad Company is using a great 
many flexible stay bolts for binding together the flat surfaces of 
their boilers carrying high pressure. The stay bolts have a 
spherical head, the outer side of which is flat and is slotted like the 
head of an ordinary wood screw. These stays are screwed into the 
side and crown sheets, and in the outer shell a brass sleeve, cupped 
to the curvature of the under side of the stay-bolt head, is screwed. 
Through this brass sleeve the stay-bolt stem passes freely without 
thread, thus giving the desired flexibility, and the brass gland is 
closed with a cap screwed down on a copper gasket. ‘Transverse 
stays, above the crown sheet, are similarly used. 


Ten years ago the express from Munich to Berlin— 
409 miles—took 17 hours ; the distance is now covered in 10 hours 
16 minutes, being an average of 39 miles an hour. The Pullman 
car train, first-class only, travels in Prussia at a speed of 47 miles 
per hour ;,in Saxony, 35 miles ; and in Bavaria, only 33-4 milesan 
hour. It is an anomaly that the ordinary express to Berlin, with 
third-class, vid Halle, 439 miles, takes 10 hours 49 minutes, 
travelling on an average 40-5 miles an hour, 0-75 mile more than 
the so-called-“lightning express.” The connection with Vienna 
1S even worse, for, with the exception of the International Orient 
express, there are only two daily express trains, the quickest of 
these taking 9 hours 35 minutes for 292 miles, 





NOTES AND MEMORANDA. 


An inventor in the United States has taken out 
simultaneously fifty-six patents for electric measuring instruments. 


THE new cruiser Challenger, which has been built in a 
dock at Chatham, was successfully floated on Tuesday afternoon. 
The Challenger was laid down on December Ist, 1900, and will be 
completed during next year. 


One of the largest works for the manufacture of elec- 
trical plant in Germany employed about 1000 fewer men last year 
than in 1900, The shares on the Berlin Stock Exchange fe}l from 
245 to considerably less than half that figure. 


A NEW world’s record for the coaling of warships was 
made some time ago by the cruiser Terrible, belonging to the 
China Squadron. The operations lasted 9} hours, and in that time 
no less than 2500 tons of coal were placed in the bunkers, 


On the Berlin Stock Exchange between January Ist, 
1899, and October 19th, 1901, shares in electrical companies fell 
61 per cent., there having been a loss of £13,540,500 among twenty- 
one companies having a capital of £22,177,500, owing principally to 
too rapid enlargement of their works and over-production. ‘This 
is the foreign competition of which we hear so much in this 
country. 


Tue Financial Statement of the Dominion of Canada 
for the ten months ending April 30th has given much gratification. 
The ordinary receipts exceeded the ordinary expenditure by 
12,683,703 dols., and yielded a surplus of 3,383,115 dols over the 
ordinary and capital expenditure combined. In addition, there 
was a reduction in the Public Debt of 2,047,653 dols. These figures 
indicate the prosperous condition of Canada, 


THE total output of minerals at the mines of the United 
Kingdom under the Metalliferous Mines Act in 1901 was 3,230,565 
tons, of which 1,671,025 tons were iron ore. The total quantity of 
stone and other minerals obtained from the quarries under the 
Quarries Act was 40,701,869 tons, of which 2,424,951 tons were iron 
ore. Adding to the produce of mines and of quarries over 20ft. 
deep, 1,329,296 tons obtained from shallow open workings, there is 
a total output of iron ore of 12,275,198 tons. 


CanapIANn electrical power and light statistics are 
included in the last annual summary issued by Mr. George Johnson, 
Dominion statistician. There were in 1901 in Canada 306 lighting 
companies, with 12,800 are lights and 815,676 incandescent lamps. 
Railway charters are now before the Legislature adding 1046 miles 
to the existing rural electric mileage in the Province of Ontario 
alone. In the Province of Quebec some 50 miles of electric railway 
will probably be built during the coming summer. 


THE total output of minerals at the mines of the United 
Kingdom in 1901 under the Coal Mines Act was 231,343,224 tons, 
of which 219,037,240 were coal, 2,834,997 fireclay, 6,849,926 iron- 
stone, 2,354,356 oil shale, and 256,705 sundry minerals. Adding 
9705 tons from open quarries, the total output of coal was 
219,046,945 tons, which is lower than that of the previous year 
by 6,134,355 tons. In 1900 the average output of mineral at mines 
under the Coal Mines Act was 382 tons per person employed under- 
ground. Last year the corresponding output was 357, a fall of 
25 tons per man. 


Tue demand for electric energy in Paris grows in a 
highly satisfactory way. The number of consumers on the six 
electrical companies whose circuits supply the city has increased 
from 15,956 in 1898 to 23,649at the end of 1900. Correspondingly, 
the supply of energy through the mains, expressed in kilowatt- 
hours, has risen from 13,553,000 to 23,276,000, while the total price 
realised has increased from £553,00) in 1898 to £840,000 in 1900. 
The average price per kilowatt-hour in the former year was 8d., as 
compared with 54d. in the latter year, so that this increase is all 
the more remarkable. 


Gotp dredging has become an important industry in 
California, and larze amounts of gold are being reclaimed from the 
river beds. The Feather River, near Oroville, is a point of great 
activity. Here the river debouches on a plain at the foot of a 
canyon, and an area of about 10,000 acres has been covered with 
the earth and ‘“‘slickens” brought down by the stream along 
whose upper courses much of the gold gained in the primitive days 
of California’s mining industry was won. A considerable impetus 
has been given to the industry by the development of long-distance 
electric transmission lines in this part of California. 


THE annual report of the Chief Inspector of Factories 
and Workshops for the year 1901 states that the number of 
factories on the registers at the end of the year was 97,845, and 
that of workshops 143,065. These totals include laundries, but 
not men’s workshops, docks, or warehouses. Fatal aecidents were 
rather fewer than in 1900, this being the first interruption in the 
increase which had gone on from 455 in 1895 to 1045 in 
1900. But the accidents which were not attended with fatal results 
increased from 77,975 in 1900 to 82,725 last year. The latter are 
largely due to the rejection or misuse of safety appliances provided 
by the owners. 

THe General Report on Mines and Quarries in the 
United Kingdom for the year 1901 has been issued by the Home- 
office. It appears that the total number of persons employed in 
and about all the mines of the United Kingdom was 839,178, of 
whom 806,735 worked at the 3397 mines under the Coal Mines Act, 
and 32,443 at the 731 mines under the Metalliferous Mines Act. 
Compared with 1900, there is an increase of 26,683 persons at the 
mines under the Coal Mines Act, and a decrease of 2022 persons at 
the mines under the Metalliferous Mines Act. Of the 806,735 
persons working at the mines under the Coal Mines Act, 647,822, 
or over 80 per cent., were employed below ground. 


A papER by Sig. G. Giorgi, on “ Rational Units of 
Electromagnetism,” was read at the last meeting of the Physical 
Society by Mr. Price. The author starts with a set of three equa- 
tions, which contain explicitly the four concrete units of E.M.F., 
M.M.F., electric current and magnetic current, together with that 
of activity, and considers them as fundamental in electro-magnetism. 
Two fundamental units are required to express these quantities, 
and their product must reproduce the mechanical unit of activity. 
If the watt is assumed as unit of activity, there are two units ready 
made, the volt and the ampere, which satisfy the condition and may 
be considered fundamental. All concrete units in electricity and 
magnetism can be expressed in terms of these and the second as 
unit of time. In order to complete the system, a length of unit is 
required. 


Tuer action of high-frequency currents on animals has 
formed the subject of experiments by MM. H. Bordier and 
Leconte, and the results are given in Comptes Rendus. After 
referring to d’Arsonval’s experiments, in which high-frequency 
currents of powers up to 720 watts produced no sensation in 
human beings, the authors go on to describe experiments of the 
same kind upon rabbits, rats, and other small animals. The 
experiments prove that such currents do, in animal tissues, 
penetrate deeply to the interior, and do not, as has been believed, 
merely glide over the surface. The apparatus used consisted of a 
55 em. spark induction coil provided with a Wehnelt inter- 
rupter, and actuated by continuous current at 120 volts. The 
intensity of the high-frequency current was measured by means 
of a d’Arsonval-Gaiffe thermal galvanometer. In all the cases 
described—with currents ranging from 300 to 500 milliampéres— 
the animal died, although a human being included in the circuit 
in one experiment felt no sensation whatever, 





MISCELLANEA. 
Tue use of motor bicycles is forbidden in Munich. 


A private Bill is now before Parliament for the 
transfer to the Board of Trade of the Imperial Institute. 


A rourTH submarine boat was launched at Barrow cn 
Friday, Admiral May and other Admiralty officials being preset. 


Tue trials of the new armoured cruiser Drake at 
Portsmouth have been postponed, and the vessel is to be dry- 
docked in order that the pitch of her propellers may be altered 
with a view of increasing her speed. 


Tue first sod of a new reservoir for the improved 
water supply of Otley was cut at March Ghyll, Middleton, on 
Saturday last. When completed the reservoir will have a capacity 
of 100 million gallons, or 260 days’ supply. 


In an article published in the American Gas Light 
Journal a writer recommends the adoption of wrought iron in 
preference to cast iron for gas pipes. [Ele maintains that the leak- 
age from the latter is incomparably greater than when wrought 
iron is used. 


THREE workmen were ascending in a lift to the top 
floor of Albert-buildings, Bradford, on Monday, when the wire 
rope snapped, and the cage fell from the fourth floor to the 
bottom. One of the men was killed, while the others escaped with 
trifling injuries. 

Tue huge floating dock which has been built by Swan 
and Hunter, of Wallsend, to supersede the od Government dock 
at Bermuda, left the Tyne for Chatham on Monday. The dock at 
this port will undergo tests, and will lift the battleship Russell, 
after which it will be towed to Bermuda. 


Tue thirty-ninth annual general meeting of the Incor- 
porated Gas Institute is to be held at Southampton, under the 
presidency of Mr. S. Westall Durkin, the gas engineer there, 
commencing June 10th. A civic welcome is to be accorded the 
members at the opening of the proceedings. 


Tue shipping trade of Bremen continues to increase. 
In the first four months of this year 1186 vessels, measuring 
914,478 register tons, entered the Weser ports on Bremen account, 
against 1059 ships and 789,612 tons in the corresponding period of 
1901. This is an increase of 27 vessels and 124,866 tons. 


Tue torpedo boat destroyer Recruit ran on a rock off 
St. Just, Cornwall, during a fog about four o’clock on Tuesday 
morning. Tugs were sent to her assistance, and she was got off in 
the course of the afternoon. She was able to proceed under her 
own steam to Mount’s Bay, where she anchored at four o'clock, 


At a meeting of the Liverpool Chamber of Commerce 
held on Tuesday, it was decided to co-operate with the London 
Chamber of Commerce to investigate and report upon the whole 
question of the recent developments in connection with the mer- 
cantile marine, and asking the co-operation of the Liverpool 
Chamber in the matter. 


Last week Lord Newborough formally opened the 
electric supply of the quarry town of Blaenau Festiniog. The 
supply is provided by the Yale Electric Light Company, formed 
two years ago for the purpose of developing to some extent the 
immense amount of water-power running to waste in the district, 
thereby cheapening the production of slate from the quarries. 


Tue works of eminent engineers, political economists, 
and learned men, treating questions, partly of an economic, partly 
of a technical nature, and written for the ninth International 
Navigation Congress, taking place in Diisseldorf from June 29th 
to July 5th, are to be published. The majority of these treatises, 
about 100 in number, will be printed in three languages—German, 
French, and English—and sent to every member registered at the 
Congress. 


AT a meeting of the Works Committee of the Belfast 
Harbour Board held last Friday, it was decided to recommend the 
Board to proceed with the new graving dock for Harland and 
Wolff. The new dock will be 750ft. long, 96ft. wide, 32ft. 6in. . 
deep. The estimated cost wiil be between £310,000 and £400,000, 
and it was intimated that of this amount probably half will 
be taken up in harbour bonds by representatives of the Morgan 
combination. 


At a meeting of the Southampton Harbour Board, 
held last week, the desirability of deepening the channel of 
Southampton Water, so as to accommodate the largest vessels 
afloat, was under discussion. It is estimated that the proposed 
dredging operations will involve an expenditure of £75,0U0. The 
question was referred to a committee, who have reported that 
every effort should be made to meet the requirements of the new 
Atlantic shipping combine. 


A yacut, built to the order of Colonel McCalmont, 
from designs prepared by Messrs. Cox and King, was launched on 
Saturday from the yard of Yarrow and Co., Poplar. The vessel is 
of special design, being built on the lines customary with vessels of 
the torpedo boat class, and provided with turbine engines, fitted 
with three shafts and three propellers on each shaft. As regards 
the hull and boilers, the yacht is similar to a first-class torpedo 
boat, the boilers being of the Yarrow type. 


Ir is stated that the outcome of the visit of the colonial 
Premiers to this country for the Coronation festivities will be the 
settlement of the Western mail and passenger service to Australia by 
way of Canada. Negotiationsin regard tothis service have been going 
on for some time past. It is now understood that Canada and 
Australia are fairly agreed as to terms, and that only the co-opera- 
tion of the Imperial Government is required for the immediate 
establishment of what will be one of Great Britain’s most important 
mail routes. 


Aw English company has been formed for the develop- 
ment of the petroleum industry in Greece. Some few years ago 
the Greek Government decided to make experiments on their own 
account before granting the concession to foreigners. his work 
was commenced, and borings to a depth of 100 metres were made, 
but the drills were broken on a hard bed of rock, and the under- 
taking consequently abandoned. Nevertheless the substances 
extracted from the bore-holes were chemically examined and found 
to contain petroleum. 


Tue Australian Government some time ago appointed 
a special committee to investigate the telegraph and telephone 
services of the Commonwealth and recommend improvements. 
This committee has now made a report, in which it recommends 
the complete reconstruction of the principal telephone systems on 
modern lines. In Sydney and Melbourne entirely new systems 
are recommended, including central offices, conduits, cables, wires, 
and subscribers’ stations. The estimate of cost for the recon- 
struction of Melbourne system alone is £225,186. 


Tue borough engineer of Barrow, Mr. W. H. Fox, 
died last Saturday at the age of sixty-four. Mr. Fox, who wasa 
native of Southampton, was appointed to Barrow in 1879. Among 
the schemes he planned and carried out was the extension of 
Abbey-road, necessitating the construction of a high bridge overa 
stream, the promenade along the east shore of Walney Island, an 
outfall sewer for conveying the sewage to the sea, a sewage pump- 
ing station, the town’s portion of the High-level Bridge, the 
Harlock water scheme, &c. His latest scheme, for which parlia- 
mentary sanction was obtained only last year, has for its chief object 
the taking of water from the river Duddon. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kumpfgasse, Vienna f, 
CHIN A. —KELLY AND Wa sn, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A. TWEITMEYER, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHER AND Co., 307, Corso, Rome ; Bocca Frerzs, Turin. 
J APAN.—KELLY AND Wausu, Limirep, Yokohama, 











Z. P. MaRuyA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RuUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—GORDON AND Gorton, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Jura AND Co., Capetown, Port Elizabeth, and Joh burg. 


AUSTRALIA.—GoRDON anv Gotcu, Melbourne, Sydney, and Brisbane, 
R. A. Tuompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron AND Co,, Auckland ; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 
Duane-street, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—K&LLy anp Wa su, Liuirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co. Colombo. 
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Tar ExoineeR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

Ciora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGinrER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tak ENGINEER, and 
accompanied by letter of advice to the Publisher. 
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ADVERTISEMENTS. 
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lines are charged one shilling. The line averages seven words: When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered betore 
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the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
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each week. 
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letters to be addressed to the Bditor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


tment of the 
hite; all other 








PUBLISHER’S NOTICES. 


*,* THE JAPANESE LINE-OF-BATTLE SHIP HaTsvusE.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s. 1d. 








*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
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TO CORRESPONDENTS. 


4” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4a All letters intended or insertionin Tuk Enoinger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for F caspase but as a proof of good faith. No notice 
whatever can be taken of 8 icatin 

sar = Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copier. 





REPLIES. 


Expert.—We do not think any appointment of the kind can be had by 
purchase. You might try an advertisement. 

WarsHip.—All the ships of the English Navy are designed at the 
Admiralty, no matter where built. Detail drawings are worked out, 
of course, in the dockyards when necessary. 

R. F. C.—We do not think that any general statement of the accounts 
of the exhibitions you name has been published. It is understood 
that the Paris Exhibition represented a heavy loss, but on whom the 
loss fell is not 8» certain, because of the enormous speculation which 
took place in admission tickets. The Glasgow Exhibition resulted in 
an enormous profit. 


INQUIRIES. 
NUMAN’S COUPLING. 
Sir,—Can any of your readers give me the address of the makers of 


Numan’s coupling? 
P. Q. 


May 28th. 








MEETINGS NEXT WEEK. 


RonTGEN Society.—Thursday, June 5th, at 8.30 p.m., at 20, Hanover- 
square. Paper, ‘‘ The Sources of Phosphorescence,” by the President. 

Tue InsTITUTION OF JuNIOR ENGINEERS. — Monday, June 2nd, at 
7 p.m. Visit to the new signal cabin of the South-Eastern and Chatham 
Railway. 

Socrety or Enoingers.—Monday, June 20d, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ Notes on Some 
Twentieth Century Locomotives,” by Mr. Charles Rous-Marten. 

GroLoaists’ Association, Lonpon.—Friday, June 6th, at 8 p.m., 
at University College, Gower-street, W.C. Papers, ‘‘On a Peculiarity in 
the Course of certain Streams in the London and Hampshire Basins,” by 
H. J. Osborne White ; ‘* Note on the Occurrence of Microtus Intermedius 
in the Pleistocene Deposits of the Thames Valley,” by Martin A. C. 
Hinton and Gilbert White. 

Roya InstirutTion or Great Britarn.—Monday, June 2nd, at 5 p.m. 
General monthly meeting.—Friday, June 6th, at ¥ p.m. Discourse on 
‘The Nile Reservoir and Dams,” by Sir Benjamin Baker.—Afternoon 
Lectures at 3 p.m.: Tuesday, June 3rd, ‘‘The Laws of Heredity, with 
Special Reference to Man,” by Prof. Karl Pearson ; Thursday, June 
‘th, ‘*Contemporary British Sculpture,” by M. H. Spielmann ; Satur- 
day, June 7th, “The Development of the English Drama,” by Prof. 
Brander Matthews. 
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AMERICAN IRON AND THE COAL STRIKE. 


THE recent importation of pig iron into the United 
States from the United Kingdom is regarded in 
certain quarters on the other side as illustrating the 
powerlessness of the United States Steel Corpora- 
tion fully to carry out its declared policy of holding 
iron prices steady against the efforts of producers 
outside that organisation, to establish a ‘ boom”’ 
market, and rush the limit. But it is easy to explain 
the phenomenon on other grounds. The Corpora- 
tion has a control of a large share of the production 
of the whole country, and when it needs every ton 
of its own make, and has to go into the market to 
buy more, the independent men—who also have their 
books full of orders for early delivery—are forced to 
skirmish around, and pick up such iron as they can, 
without being too particular about a dollar or two 
in the price. It is in normal times that the Cor- 
poration will be hard put to it to keep prices at the 
level which it regards as fair. That imports of iron 
into America have not now operated to restrain the 
tendency to push up prices for domestic pig iron is 
indicated by the fact that within a few days the 
nominal quotations of normal pig iron have advanced 
50 cents a ton; but those who want iron quickly, 
and are compelled to look for spot lots which can 
be purchased, are offering 5 dols. and 6 dols. per 
ton premium for immediate delivery. Southern iron 
has not yet been advanced on nominal quotations in 
transactions at first hands; but a great deal of 
Southern iron has been sold at prices considerably 
above the market, and an advance of 2 dols. per 
ton has been discussed. The business is of an 
emergency character; the orders are intended to 
tide the importing concerns over what they feared 
might be a famine in pig iron for mills congested with 
orders for all kinds of finished products. But there is 
a tendency to advance prices for no better reason 
than that the momentary opportunity for it exists, and 
this is one of the most serious menaces which have 
arisen to threaten the continuance of the favourable 
conditions which exist all along the line of the iron- 
consuming industries. On this subject the Iron Age 
says with forceful brevity :—“ Of the whole tonnage 
which goes into the cupola, the converter and the 
open-hearth furnace, the great mass is being delivered 
on old contracts at fair rates. The same is true of 
steel. In times like these perspective is distorted, 
and much is made of what are comparatively trivial 
circumstances. It would, of course, be rash to deny 


their significance, which is that our home consump- 





tion is enormous, and that it slightly outbalances 
production. The balance would quickly swing in 
the other direction, however, if consumers got it into 
their heads that prices are abnormally high. While 
they are remunerative they are not unreasonable, 
nor is it likely that the shortage now so keenly felt 
will last more than sixty or ninety days.” The 
feeling is general that during the second half of the 
year there will be no distressing scarcity of any- 
thing. Very little eagerness is shown to place orders 
for finished material at the moment, which is rather 
a cause for congratulation than for disquietude. The 
firmness of the American market, the buying of iron 
on American account, and the cessation of forced 
selling by Germany, have helped to harden the Eng- 
lish iron trade during the last month or two ; and the 
immediate prospects of the industry are not unsatis- 
factory. But if there is not a lot of buying later in 
the year by American users of iron, we may look 
forward early next year to exports from the United 
States to this country. 

Meantime, a new force has arisen in the shape of 
a strike among the anthracite miners of Pennsyl- 
vania. The demanas of the men were for a slight 
advance in the wages of contract miners, and 
in the case of men working by the day, a 
shortening of the ten-hour shift. A 5 per cent. 
advance and a reduction of thirty minutes in ten 
hours would probably have been satisfactory. The 
recognition of the union by the operators was not 
insisted upon ; as it represents fully 90 per cent. of 
the mine workers, its formal recognition was unim- 
portant. What the men did demand was not at all 
impracticable. One-fifth of the advance in the 
selling price of coal arranged between April and 
September would have met all the expenses incident 
to giving them what they asked for. For it must 
be remembered that since the combination among 
the anthracite producers, prices have been advanced 
about a dollar per ton. It looks as though the 
operators desired a strike, but were loth to take the 
responsibility for it. By permitting an extensive 
coal strike at this time they lay the axe at the root 
of national prosperity, which cannot continue if the 
productive and distributive industries of the country 
are crippled. The coal roads will pay for any 
advantage they derive from the stoppage of mining 
in the shrinkage of the value of their securities, the 
decline in earnings from passengers and general 
freights, the loss of public confidence in the wisdom 
of their management, and the possible public 
demand for a searching legal analysis of the nature 
of the pooling arrangements existing between them. 
The anthracite miners number about 175,000, and 
it is quite possible that, out of sympathy, the 
bituminous miners, to the number of 300,000, may 
elect to go on strike as well. 

Reference was made above to the preponderating 
influence of the United States Steel Corporation in 
relation to the total American output of iron and 
steel. At one of the recent monthly meetings of 
the board, Mr. Schwab stated that the furnace 
product of pig iron, spiegel, and ferro-manganese by 
the Corporation in 1901 aggregated 7,152,121 tons, 
or 45 per cent. of the total production of the United 
States. These three items showed as follows :— 
Pig iron, 6,961,543 tons; spiegel, 134,064 tons; 
ferro-manganese, 56,514 tons. The pig iron and 
spiegel production of the United States in 1901 
amounted to 15,878,354 tons. During the same 
period Great Britain was second with 8,959,691 
tons, and Germany third with 8,520,390 tons. 
France produced 2,699,494 tons. Great Britain and 
Germany’s combined production exceeded that of 
the United States by only about 1,600,000 tons. 
The United States Steel Corporation’s ingot pro- 
duction was 9,034,580 tons, or 67 per cent. of the 
total production of the United States. Of this 
amount 6,262,202 tons were Bessemer and 2,772,378 
tons were open hearth. The finished product manu- 
factured by the company in the year included 
1,675,628 tons of rails; 2,481,227 tons of blooms, 
billets, and slabs for shipment; 1,236,343 tons of 
merchant steel, shapes, bars, and hoops ; 1,078,838 
tons of wire and wire products; 742,508 tons of 
steel plates ; 489,506 tons of structural work (bridge 
company); 693,655 tons of tubes and pipes ; 415,299 
tons of sheets, and 404,746 tons of tinplates. 


THE CONTROL OF BASES. 


By far the most important point in Lieutenant 
Hordern’s United Service Institution Prize Essay is 
the writer’s attempt to find a solution for the con- 
trol of bases problem. The ordinary citizen will 
perhaps be loth to accept as a fact that this is one 
of the “things not decided” in our schemes of 
national defence. Yet so itis. The matter did not 
occur in Lord Charles Beresford’s list of deficiencies, 
but it is with us all the same. Asking who is in com- 
mand at Portsmouth, Devonport, and such like 
places, he will be a lucky inquirer who gets a satis- 
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factory answer. There is, in fine, no one in full 
command. 

Let us take any first-class naval base. We find 
folk in authority like blackberries. There is the 
naval commander-in-chief, the dockyard admiral, 
the military commander-in-chief of the district, the 
local general, and so on. Amongst themselves the 
naval and military units will no doubt sort out, but 
who is in command of the base? Theoretically the 
naval leader controls the ships and the waterways, 
the military leader commands and does as he 
pleases with the forts, mining defences, and so 
forth——in a word, is also in supreme control of the 
waterways. Neither is answerable to the other. 
They may meet and agree about things, but 
compulsion to do so does not exist. There is 
nothing whatever in the way of regulations to pre- 
vent the army from ordering all waterways to be 
mined and the navy from ordering all of these water- 
ways to be cleared. Gilbertian as this may seem, 
it is a by no means impossible, or even improbable, 
incident of the next big war, especially should both 
commanders be able men. The essential idea with 
the army is—and rightly—keep ships out. With 
the navy the base is primarily a place for its ships 
to go into for safety or refit. Mines quadruple diffi- 
culties in that direction. Here, then, we have in a 
nutshell the seeds of a most radical divergence. 
Minor subjects of disagreement due to the natural 
rivalry between the army and navy will naturally 
suggest themselves also. The ground for disputes 
is, as it were, carefully prepared. To avoid them we 
trust principally to luck, and some idea that the 
“common end” will make the two masters work 
together. It may; but to take a corresponding case 


from private life—would rosy views be held of any | 


firm in which one partner was always investing in 
certain bonds and the other always selling them, 
each convinced that his plan alone could avert ruin ? 
The cases are very similar. 

Lieutenant Hordern, in his prize essay, does not 
discuss the causes or probable results of the present 
system, in part because he apparently takes them 
for granted, in part because his examination of the 
question leads him to see a further complication yet. 
The Navy, he says, cannot be hampered with local 
defence, its “front” being further away, along the 
hostile shores. He suggests, therefore, a three- 
mile limit. Inside the three miles the military 
are to be supreme, the entire onus of defence being 
put upon them. He does not apparently regard the 
scheme very favourably, taking it rather as the 
lesser of two evils. Possible objections are not 
stated; they are, perhaps, regarded as being too 
obvious to need it. It is, for some reason or other, 
taken as an axiom by ninety-nine sailors out of a 
hundred that the soldier is incapable of telling a 
friendly ship from an enemy. Why this idea exists 
no one seems to question, it is a species of axiom, 
and that suffices. The average foreign warship is 
about as much like a British one as chalk is like 
cheese, and, in addition, the military rule all over 
the world is for ships that wish to avoid being fired 
at to enter a certain zone in which they are examined. 
This zone is usually borne upon by enough guns to 
blow the average ship to fragments in a couple of 
minutes, so why any vessel making for that zone 
should be prematurely fired at is not easy to see. If 
she obviously evades the zone, then there is a very 
clear presumption that she is hostile. The average 
householder finding a man climbing in at a back 
window would assume hostile intentions and act 
accordingly ; but it would be a far cry to argue from 
that that there was danger in ringing the front door 
bell. Therefore, the naval idea that big ships run 
any real danger from their own forts seems absurd. 
In every instance where friends have been fired on 
during manceuvres the cause has been the same, 
neglect of the ships to observe the rules of the 
game. 

There is, however, another sort of craft, and 
that is the destroyer. A destroyer travels fast, 
and is hard to see at night. She cannot, without 
risk of grounding, come in slowly, for she will 
rarely, if ever, steer at anything under ten or 
twelve knots. In addition, she may well be chased 
by hostile boats trying to run in with her. The 


military, it is said, will be unable to differentiate ; | 
It is, we | 


they will see the boat, and “let drive.” 
think, highly probable that they will. 
however, exactly what big ships would do. 


It is also, 
Who- 


ever rules the base, a boat coming up harbour is | 


exceedingly liable to be fired at. There is for all 
this a remedy, and so simple that it is difficult to 
imagine why it has never been carried out. At 
every base, or, rather, partially outside every base, 
a special torpedo craft ‘nest’? should be con- 
structed. To this haven all boats should repair; 
any proceeding elsewhere are then obvious enemies. 

The construction of such stations involves 
neither great labour nor expense, nor is there any 
space difficulty in any harbour that we have. In 


every harbour approach are large areas of shallow 
water, useless for big ships. At Portsmouth, for 
instance, the Gosport shore has big shallows 
before it. Out by Hayling, Langstone Creek, and 
so on, similar waste spaces of water exist, available 
for torpedo craft. No boat making for Hayling 
could be a danger to the inner harbour. A very 
crude breakwater would afford protection, a very 
few 12-pounders would keep hostile boats from 
following our craft to the shelter, or, rather, ensure 
the destruction of any such if they did. At Devon- 
port a nest could be made under the Maker heights. 
No depot or repairing appliances are needed; all 
that is required is a place to which boats can go at 
night, so that any boat seen in the fairway or in the 
harbour proper is, beyond all possible doubt, an 
enemy. Thus the worst of all problems of the next 
war would be avoided. At present every harbour is 
a temptation to a bold enemy. 

Given such an arrangement, there is no valid 
reason that we can see against the military control 
of bases as advocated in Lieutenant Hordern’s 
paper. The present two-master system may have 
some unsuspected advantages, but no one yet has 
surmised them. Its defects we are careful not to 
discover by manceuvre test; our manceuvres are 
invariably strategical problems, capable, as often 
as not, of solution by the ordinary schoolboy. 
Similitude of war is rarely in them. If there are to 
be any manceuvres this year we would earnestly 
impress upon the Admiralty the advisability of 
making an effort to combine practical information 
with this year’s practical training. For one hour’s 
“ practical sea work” the next war will see us doing 
twenty hours’ work about harbours, hostile or 
friendly. There may be no fleet actions at all in 
the next war, for it takes two to make a fleet action. 
But harbours certainly will have to be left and re- 
entered, hostile harbours will have to be blockaded 
in some sort of fashion. Our knowledge and train- 
ing in this direction is a minus quantity; since 1892 
no harbour has figured in = manceuvre war. Our 
present dual system may, as we have said, work. 
But no student of the matter believes that it will. 
Let us once in a way try and simulate real war, and 
find out. 


THE POSITION OF THE ELECTRIC CABLE MANUFACTURE, 


Tue recently-announced amalgamation of the 
British Insulated Wire Company, Limited, of 
Prescott, and the Telegraph Manufacturing 
Company, Limited, of Helsby, coming so soon, as it 
does, after the union of the Henley and Callender 
Companies, is a matter which may legitimately 
claim some comment, more particularly because the 
public have become accustomed to see very sub- 
stantial dividends declared of late years by the 
companies engaged in the cable industry. Specula- 
tion is now rife as to what the next move in the 
combination game may be; but this is a matter 
which does not concern us here, even if the field of 
prophecy was not one which we have always 
preferred to allow others to till and _ reap. 
With regard to attempts to divine what has 
led to these recent cable combinations, we shall 
allow ourselves greater latitude. There seems to be 
little doubt that the main cause which has operated 
in these combinations is what has been the general 
and predominant one in all such movements; it is 
hardly necessary to say in so many words that we 
refer to the cutting of prices, a proceeding that, 
despite the greatly-increased demand for cables for 
lighting and traction purposes in recent years, seems 
to have gained in intensity at a commensurate rate. 
Whether this sort of thing can be ended by merely 
reducing the number of competitive firms seems to 
be a very doubtful point; it is more natural to sup- 
pose that, at the best, it can but be mended. Any- 
how, the relief afforded, partial though it be, cannot 
but prove beneficial to the shareholders concerned, 
and also—and this is a very important matter—to 
the industry generally in that it obviates the 
necessity of economy in the use of the best pro- 
curable materials. We may appear to be taking 
an unwarrantable liberty in saying this, but 
there really seems no doubt whatever that the 
disrepute into which the rubber-covered cable has 
fallen and the abuse it has come in for at the hands 
|of electrical engineers are very largely, if not 
| entirely, due to the use of poor material necessitated 
by the cutting of prices, though there is no reason 
to suppose that in any case purchasers have not had 
full value for their money. How far considerations 
of the sort have had an influence upon the quality of 
paper or fibre-covered cables we have no knowledge; 
but probably the results of competition in this case 
would not take the sinister form of decreased insu- 
lating power and longevity, because cellulose cannot 
compete with india-rubber as regards its capacity for 
sophistication. This fatal capability of india-rubber 
to admit within its folds and pores great quantities 











of mineral matter has been its own undoing in 
many of its spheres of application, and in none 
perhaps more so than in the insulated cable industry 
Not that we wish, by any means, to put the 
blame for what has occurred on the shouldeys 
of the manufacturers; those corporate bodies Whose 
ideas on the subject of tenders never rise above the 
item of price are in the main responsible. To meg; 
the fetish worship of the cheap and unreliable, the 
manufacturers have subordinated their best interest 
to the necessities of the moment, with the result that 
the rubber cable has entered upon a phase of unep. 
viable notoriety, and one very different from the 
reputation which it held twenty years ago 
when little but Para rubber and sulphur was used, 
We are informed that a cable of this descrip. 
tion is at present in good working order in London 
after twenty years, though in the meantime we 
have seen miles of more recent rubber cables 
pulled up and replaced by fibrous insulation. Ty 
such an extent, indeed, has this change beep 
brought about, that there is hardly any rubber cable 
at all now in London streets. Not that this change 
must be attributed entirely to distrust of rubber, 
other considerations have also supervened and had 
weight. 

An important point in such amalgamations as the 
most recent one we have mentioned is the economy 
of plant and space secured. Instead of a duplication 
of plant, it will, of course, be found advisable to fit 
one factory, say, for cables, and the other for switch. 
board work, a branch which has been developed 
largely at the Helsby works during recent years, and 
which there is no reason to suppose cannot be 
further extended. Although there have been one or 
two notable exceptions, owing to the action of the 
Cable Makers’ Union, continental competition in 
lighting and traction cables has been practically nil, 
and there does not seem any reason to suppose that 
it will attain to greater proportions. The case 
however, is different with switchboard fittings and 
instruments, important orders for such station equip- 
ment having recently gone to Germany on account of 
the undoubted advantage accruing thereby to the 
purchasers. With the extension of the Helsby 
business in this direction, therefore, it is reasonable 
to suppose that we are entering upon an era in 
which our past reproach will be, to some extent at 
least, removed. Certainly we have always been 
behind our continental neighbours in the manu- 
facture of vulcanite goods, and it remains to be seen 
whether this defect, if it is not remedied, wii! con- 
tinue to re-act against our profitable manufacture of 
electrical station accessories. 

To proceed to another point, and one that has a 
strong bearing upon the competition that has become 
so acute in the trade, we have the fact that the 
raw materials employed, which have to be pur- 
chased at ruling market prices, run to over 80 per 
cent. of the cost of the finished cable, thus leaving 
but a comparatively small margin for the exercise 
of that economy in manufacture out of which in so 
many industries a substantial profit can be realised 
by some firms, while others not blessed with equal 
business acumen can only about pay their way. If 
we except cases where contracts for copper, lead, 
&c., have been made by some firms on terms much 
more advantageous than those with which their 
competitors are bound, we see that all are very much 
in the same boat in the case of a large contract 
for cables, and this being, of course, well 
known to the individual firms, it is hardly sur- 
prising that the eagerness to get business 
has led to such a cutting of prices that contracts 
have been accepted at figures at which any idea of 
ultimate profit is reduced to the vanishing point. 
Another count which has to be taken into con- 
sideration is the large amount of floating capital 
required in the case of big contracts for mains. 
Material has to be bought and paid for long before 
payment for work carried out becomes due, and at 
the best this is only obtained by instalments 
extending, perhaps, over a considerable period of 
time. This condition, of course, may not be peculiar 
to the cable industry, but it is one which has a good 
deal to do with the increases which some of our 
firms have had to make in their capital accounts in 
order to enable them to quote for the large town 
contracts which have of late become a marked feature 
in the business. 


ee 
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CANADA. 


AtTHoucH Canada makes machinery largely for her 
own needs, there can be no doubt that the field for the 
employment also of British manufactures is extending, 
and statistics recently available as to her progress indi- 
cate in an impressive manner how expansive and 
increasingly valuable the Canadian market for the pro- 
ductions of the British engineering trades is likely in the 
near future to prove. An enormous market for tools and 
machinery connected with the lumber trade is presented 
by Canada’s forests, which a recent estimate puts at over 
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o and a-half million square miles. It has been esti- 
mated that the St. Lawrence River from end to end has 
a capacity of 10 million horse-power. The manufacture 
of wood pulp is an industry which is growing, and which 
has great possibilities for the employment of English 
machinery. At present the pulp mills of Canada have a 
capacity of 387,000 tons a year, of which 204,000 tons is 
mechanical pulp, 17,750 tons soda pulp, and 160,000 tons 
sulphite pulp. In 1899 Canada sent us 6-5 per cent. of 
the total value of wood pulp imported by Great Britain 
from all countries. This increased in 1900 to 9°4 per 
and in 1901 to 18 per cent., and there is reason to 
expect a further advance during 1902. We took over 
half a million tons of wood pulp from all countries last 
year, of the value of about 24 millions sterling, most of it 
coming from Norway and Sweden, and nearly all of it 
being used by British paper makers. Both for chemical 
jant and for sawing and grinding machinery the 
Canadian market possesses for British engineers growing 
possibilities of no mean order, and our readers should 
make the most of them. 


tw 


cent., 


THE ATLANTIC SHIPPING TRUST, 


It is pleasant to find that the Government are not 
oblivious to the importance of Mr. Morgan’s operations. 
On Wednesday night there was a sharp discussion in the 
House of Commons on the Government motion for the 
reappointment of the Select Committee to inquire into 
the subsidies to steamship companies and sailing vessels 
under foreign Governments, and the effect thereby pro- 
duced on British trade. There is no doubt a strong 
feeling being manifested that in some way the shipping 
interests of this country must be defended from the 
attacks now made on them by other nations; but what 
form this defence will assume is a vexed question, con- 
cerning which a great deal of evidence will, no doubt, be 
taken by the Committee. Mr. Balfour held, however, 
that it was quite unnecessary to extend the scope of the 
inquiry beyond limits already well defined; and the 
debate terminated with a motion, carried without a 
division, for the reappointment of the Committee. 








ELECTRICITY AND LEGISLATION. 
No, I. 


Ix the following articles we propose to show what has 
been thie effect of legislation on the development of com- 
mercia! electricity in this country. It is necessary, in 
the first place, to consider statements which have been 
very freely made for several years wholly depreciative of 
British skill and British enterprise. The engineers, 
electricians, and electrical engineers of this kingdom have 
been severely censured, and the most adverse comparisons 
have been drawn between them and Americans, Germans, 
and Frenchmen. It is not too much to say that it is 
the engineers and electricians of this country who have 
been held wholly responsible for the fact, universally 
admitted, that commercial electricity has not made the 
same rapid advances here that it has made in other 
countries. The criticisms have emanated from persons 
who really knew nothing about the subject with which 
they undertook to deal; but for this they can scarcely 
be held blameable. The engineers and electricians 
of the country, for reasons which we confess we do not 
understand, have never taken the trouble to make the 
facts known; and the daily Press, seeing only that cer- 
tain things desirable in themselves were done in the 
United States and elsewhere abroad, and not done here, 
seized, very naturally, on the explanation which was most 
ready, and held that it was the lack of skill, science, and 
technical education which retarded or prevented the de- 
velopment of commercial electricity in this country, 
being ignorant all the while of the fact that the true 
hindrance was the action of Parliament, and the opposi- 
tion of vested interests which should never have been 
allowed to prevail. The policy of Parliament was set 
forth unwittingly by Mr. Punch, who showed us an elder 
sister who tells a younger one to “go and see what baby 
is doing, and tell her she mustn't.” The elder sister is 
Parliament, the younger sister the Board of Trade; baby 
represents the electrical engineers of this country. 

The Institution of Electrical Engineers is a body which 
has been rapidly growing in importance. Its best 
friends are those who most willingly admit that for a 
considerable period its development was slow and 
influence small; possibly it is to this in some measure 
that existing legislation is due. That day has passed, 
however, and the Institution begins to make its influence 
felt. Last year Mr. Madgen read a paper before the 
Institution, which it was impossible to pass over without 
taking action.*. At a meeting of the Council held on 
March 14th, 1901, the following gentlemen were appointed 
members of a committee on electrical legislation, to 
determine whether they can recommend the Council to 
take any action, and if so, what action, that would assist 
the industry in connection with the matters dealt with in 
Mr. Madgen’s paper :—Professor W. E. Ayrton, F.R.S., 
Major P. Cardew, R.E., Lieut.-Colonel R. E. Crompton, 
C.B., Mr. 8. Z.de Ferranti, Mr. Robert Hammond, Mr. 
se Hirst, Mr. J. E. Kingsbury, Mr. W. L. Madgen, 
Mr. W. M. Mordey, Professor J. Perry, F.R.S. (Presi- 
dent), | Mr. R. P. Sellon, Mr. A. Siemens, Mr. C. P. 
Sparks, Mr. J. Swinburne, Mr. A. A. Campbell-Swinton, 
Professor Silvanus P. Thompson, F.R.S. On Tuesday, 
March 25th, 1902, the following resolutions were 
passed :— 

(1) That, notwithstanding that our countrymen have been 
— the first in inventive genius in electrical science, its deve- 
opment in the United Kingdom is in a backward condition, as 





wt . 
Mad The Electrical Powers Bill of 1900: Before and After.” By W. L. 
El gen, member. Published in the Journal of the Institution of 
ectrical Enginecrs, 1900. Vol. xxx. 
ma. May 30th, 1901, Mr. W. Langdon succeeded Professor Perry as 
di heey and became ex-officio a member and chairman of, but did not 
Splace Professor Perry on, the Committee. 





compared with other countries, in respect of practical application 
to the industrial and social requirements of the nation. 

(2) That the cause of such backwardness is largely due to the 
conditions under which the electrical industry has been carried on 
in this country, and especially to the restrictive character of the 
legislation governing the initiation and development of electric 
power and traction undertakings, and the powers of obstruction 
granted to local authorities. 

(3) That local boundaries have usually no reference whatever to 
the needs of the community in regard to electric supply and 
traction; that the selection of suitable areas should be dealt with 
on the basis of economic principles and industrial demands ;_ and 
that this has been found to apply also to gas, water, and sanitary 
engineering. 

(4) That the development of electric power and traction under- 
takings offers the most favourable means of relieving congested 
centres, and of thus contributing towards the settlement of the 
housing question. 

(5) That it is expedient in the vational interests that the Electric 
Lighting Acts, 1882-8, the Tramways Act, 1870, and the Standing 
Orders relating to special Acts for Tramways should be amended in 
so far as they enable Local Authorities to veto or delay the carry- 
ing out of electric supply and traction projects of which the utility 
can be shown ; and that effect should be given to the reeommenda- 
tions of the Joint Select Committee of Parliament, 1898, on ‘‘ Elec- 
trical Energy—Generating Stations and Supply 

(6) That excessive time is occupied | expense incurred in 
obtaining authority to carry out electrical undertakings, and that 
important and growing industries are thereby checked. 

(7) That while this Committee fully recognises the ability of the 
technical officials of the Government departments concerned, it is 
of opinion that the staffs of those departments, as at present 
existing, are wholly inadequate having regard to the great indus- 
trial interests involved ; that it is essential that these departments 
should be put into a position enabling them to keep in touch with 
all developments in engineering matters, both in this country and 
abroad, and that a sufficient sum should be provided annually by 
Government to enable them to employ and pay a proper staff for 
such purposes. 

(8) That the adjustment of departmental regulations to engi- 
neering development should not be delayed until the industrial 
interests concerned are seriously hampered, and that, with a view 
to preventing any such delay, the Institution of Electrical Engi- 
neers should be willing to take part in revising such regulations 
from time to time. 

(9) That this Committee recommends that the Institution should 
memorialise the Prime Minister to receive a deputation for the 
purpose of urging the removal of the present disabilities and 
restrictions which prevent electrical engineering from making the 
progress that the national interests demand, and attaining at 
least the same level as in America, Germany, and other industrial 


| countries, 


It will be seen that a period of over eleven months 
elapsed between the formation of the Committee and the 
final publication of the resolutions. During that time 
the Committee, sitting much as would a Parliamentary 
Committee, took evidence. The evidence is all set forth 
in a * Report and Minutes of Proceedings of the Com- 
mittee on Electrical Legislation of the Institution of 
Electrical Engineers.” We venture to think that this 
evidence will come in the light of a revelation to very 
many worthy people. It remains to be seen whether its 
publication will or will not do good. 

For many years past, as we have frequently pointed 
out, what may be termed commercial legislation in this 
country has been—for the most part directly, but 
sometimes indirectly — prohibitive. The manufac- 
turer, the engineer, or the “undertaker” has been 
told that he must not do such and such things. 
A value has been attached to life and to vested 
interests wholly without parallel in any other country. 
All the operations of trade and manufacture are 
hedged about by enactments and rules and restric- 
tions, which are directly opposed to the spirit of progress. 
One result of very great importance has been that capital 
has been driven out of this country to seek investment 
under conditions where it can have more fair play than 
is possible here. It would be easy to cite dozens of 
examples to illustrate our meaning. We may take as 
ready to our hand legislation regarding the use of power 
to propel vehicles on common roads. For many years it 
was simply prohibitive. It is a matter of common know- 
ledge that adverse legislation of this kind was based on 
the theory that horses would be frightened and would 
cause accidents. It is equally a matter of common know- 
ledge in the present day that horses and motor cars care 
nothing at allfor eachother. The principle involved comes 
up continuously, influencing legislation in all directions. 
It goes without saying that no progress whatever can be 
made in the arts, sciences, or commerce without entailing 
risks of somekind. It isthe purpose of parliamentary inter- 
ference to prevent any risk of any kind being run. 
Rather than a life should be endangered, it is held by 
influential people that an industry should be ruined. We 
may direct attention to the action taken in the use of 
lead glaze in the Potteries by a parliamentary party as 
an illustration. But the grandmotherly influence of 
Parliament does not end with the protection of life and 
limb. The most carefuland often the most inconsequent 
precautions are taken to prevent vested rights from being 
interfered with. Thus, in one word, the effect of the law 
is wholly conservative, and opposed to innovations of any 
kind. As we proceed we shall supply overwhelming 
proof of the truth of these statements. But it is worth 
while to ask here why it is that the action of Parliament 
should be adverse to the development of commercial 
enterprise. 

To this question, often asked, there are more answers 
than one given. It is said that there are too many 
lawyers in the House. Others hold that there are too 
many military and naval men. To us the broad explana- 
tion appears to be that the House of Commons is out of 
touch with the commercial interests of the country. Its 
thoughts run in a different groove. The comparatively 
small number of members who fully comprehend com- 
mercial questions are overwhelmed by men who care 
nothing for such matters. That a change is possible may 
be doubted. Yet we think that it is not impossible that 
when adequate pressure can be brought to bear, even 
Parliament may awake to a sense of what it owes to this 
country, and useful legislation may follow. The action 
of the Institution of Electrical Engineers supplies a case 
in point. It remains to be seen whether it will push an 
attack well begun properly home. 

The proceedings before the Committee of the Institution 





of Electrical Engineers commenced with Mr. Madgen’s 
evidence. As we have said, it was admitted that com- 
mercial electricity is in this country backward, as 
compared with America, Germany, France, and Switzer- 
land. - Mr. Madgen holds that this is the result of, first, 
restrictive legislation; and secondly, of obstruction by 
numerous local authorities, whose limited areas seldom 
have any reference to the most suitable and efficient 
arrangements for electric lighting or for electric traction 
undertakings. It may be as well to point out that the 
local authorities could have no power at all unless they 
were backed up by legislation; so that, in the end, 
the ultimate responsibility lies with Parliament. Mr. 
Madgen felt, as we do, that the questions raised cannot 
be advantageously discussed in generalities, and there- 
fore he has adduced concrete examples to illustrate his 
meaning. Thus, in June, 1899, notice was given of an 
application for a Provisional Order for supplying electric 
light and power to the towns of Sittingbourne and 
Milton-next-Sittingbourne. This was opposed by the 
Urban District Council on the ground that the gasworks 
at Milton belonged to the Council. Nothing further was 
done in 1899, but in 1900 the company renewed its 
application, and was again opposed, for the following 
reasons :— 

‘Resolved, that the Council do not consent to the application of 
the County of Kent Electrical Power Distribution a 
Limited, for a Provisional Order for powers to supply the Urban 
District of Milton-next-Sittingbourne with electricity, on the 
grounds that the Council have their own gasworks, for the purposes 
of which the sum of £3000 has already been borrowed, and also 
that it is their intention to apply themselves for a Provisional 
Order for powers to install electric lighting in their district, and 
that notice of their objection be sent to the Board of Trade and 
the solicitor to the company. — (Signed) J. Dixon, jun., 
Assistant Clerk.” 

Mr. Madgen goes on to say that “the Urban Council of 
Sittingbourne, the adjoining district included in the pro- 
posed order, also opposed the applications of the com- 
pany in 1899 and again in 1900, each time on the plea 
that they intended to apply themselves for powers, but 
they have not done so. These two towns, which are 
close neighbours, contained in 1891 a population of 
13,515, and it is obvious that the electric supply can be 
most economically provided from one power station. It 
may be mentioned that strong feeling exists between the 
local authorities, as is generally the case in towns so 
situated ; they have quarrelled over the water supply, and 
while they might combine for purposes of opposition, 
they are not likely to do so for any progressive purpose.” 

It must be clearly understood in this place that we are 
not pronouncing any opinion whatever as to the action 
of this Urban District Council. It might have been 
wholly justifiable, or it might not. The point at issue is 
that action of this kind obviously stands in the way and 
prevents progress. To put this in other words, let it be 
supposed that the authorities in every town and city in 
the United Kingdom said that they did not want electric 
light or electric power, and that they would oppose, 
tooth and nail, all attempts to supply them, is it not clear 
that under such conditions electrical enterprise must 
languish, that there would be no stimulus for invention, 
and no temptation to invest money in light and power 
schemes? It may be held that we are supposing an im- 
possible condition of affairs, yet Mr. Madgen was able to 
supply numerous examples of obstruction of the kind; and 
we certainly do not need his assurance that “cases of 
the kind are, unfortunately, very common in the experi- 
ence of engineers engaged in electrical supply and in 
traction works.” 

Obviously the trouble arises in most cases from muni- 
cipal trading, which stops competition. Thus, a muni- 
cipality undertakes the work of lighting a town with gas, 
and supplying gas for power purposes. If the gas were 
supplied by a limited company the inhabitants would 
have the option of using either gas or electricity, which- 
ever most conduced to their profit or their pleasure; but 
municipal trading puts a stop to this, and for better or 
worse the town stands committed to gas, and nothing 
else. This policy is simply prohibitive of progress. 
There is no reason, for example, why, under these con- 
ditions, a great town like Macclesfield—cited by Mr. 
Madgen—with a population of over 36,000, should ever 
have any public supply whatever of electricity. The 
Corporation has up to this moment opposed every 
attempt to supply electricity, and only in the present 
session has applied for a Provisional Order, apparently 
with no other object than to obstruct outsiders. 
Contrast this action with that which would be pursued 
in a similar town in the United States, and then 
consider how far the engineers and electricians of this 
country are to blame. 








A GREAT CANTILEVER BRIDGE. 


A CANTILEVER bridge is at present in course of construction 
over the river St. Lawrence, between Montreal and Quebec, 
which will, according to the Canadian Engineer, exceed in 
dimensions our hitherto unrivalled Forth Bridge, whose two 
giant central spans of 1710ft. are, or will be, surpassed. The 
new Quebec Bridge crosses the St. Lawrence, with a 
central span of 1800ft. The two side or anchor arm spans 
measure 500ft. each. The structure will carry, within its 
width of 62ft. Gin., two steam railway tracks in the centre, 
partitioned off by screens from a single electric track and 
highway on either side. The sub-structure will consist of a 
couple of main piers, two anchor piers, and abutments. 
From the top of the caissons to the coping the total height 
of the piers is 57ft., and the highest point of the super- 
structure above the coping will be 330ft. Both piers are of 
granite backed with concrete. They are each 105ft. in length 
by 24ft. in width at the level of the coping, and 111ft. long 
and 30ft. wide at the base. The towers are of steel throughout. 
It is expected that the sub-structure will be completed before 
the end of the current year, and the steel for the shore spans 
is already on the ground, and will be erected during the same 


period, 
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THE EMLYN ENGINEERING WORKS, 











FOUNDRY 


THE EMLYN ENGINEERING WORKS. 
Two separate works—the first at Newport, Mon., and the 


other at Gloucester—bear the name of the Emlyn Engineering | offices of the whole business. 









































































Vorks, and both are owned by Mr, Charles ID, Phillips. The | largely in repairs and renewal work ; but he also manufactures 
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THE EMLYN WORKS, NEWPORT 


Newport works are the older of the two; but as those at { a number of special machines and appliances, among which 
Gloucester are the larger and more commodious of the two, | may be mentioned mortar mills, steam winches, travelling 
the manufacturing work has gradually been transferred there, | jib cranes, &c., which are, we understand, very scon to be 
while the Newport shop is now practically devoted to repair | supplemented by steam motor lorries. 

work, that is to say, as far as engineering work is concerned. We give plans of both the Newport and ‘the Gloucester 








GLOUCESTER 








SHOP 





PART OF MACHINE SHOP 





The manufacture of tent sheeting and waterproof covers of | works. The former stand on 1} acres, the latter on 34 acres, 
| various descriptions is, however, carried out on a fairly large 
scale at these works, and the offices attached are the head 
Mr. Phillips’ work consists | 


| so that, as regards area, the latter are nearly three times as 
large as the former. At Newport, although no machinery is 
now manufactured, there is a considerable business done in 
| repair and renewal. There was abundant evidence of this at 
| the time of our visit, numerous locomotives, portable engines, 

boilers, &c., being in the shops and undergoing repair. The 
| machine shop obtains its motive power from a gas engine 
| using town’s gas. This drives on toshafting which runs along 





STEAM DRIVEN FRICTION WINCH 


the walls on either sideof the shop, with a belt running through 
into the smiths’ shop, which is next to it. The shafting in 
the machine shop drives lathes, planing machines, drilling and 
screwing machines, and a wood saw, besides other minor 
tools. In the smiths’ shop there are three fires, provided with 
a blast obtained from a centrifugal blower. There are also 
shearing and bending machines, and a small steam hammer 
supplied with steam from a small boiler close at hand. Other 
parts of the building, and a lean-to shed in the yard, are used 
for the accommodation of the various articles under ‘repair. 





It is necessary to devote a considerable amount _of space to 
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this purpose, since the nature of the goods which come in to 
be seen to—locomotives and portable engines for the most 
part—demands it. A railway siding comes into the works | 
from the Great Western Railway, the line coming right 
through the shops, and close by its entrance on to the 
premises there is a siding under cover, where there is a loco- 










| enter the works. 


through the works in the sequence followed by the material 
undergoing manufacture, we come first to the foundry, which 
is placed just beside the point at which the railway sidings 
Here work up to 7 tons or so can be 
handled. Indeed, at the time of our visit there were under- 
going fettling two large wheels for colliery work, each weighing 













































































































motive repairing pit. The works and offices are lit with | 7 tons. In the foundry itself there is a vertical engine with 
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THE EMLYN WORKS, GLOUCESTER 


electric light, the electricity being generated on the site. | 

here is a single-cylinder gas engine driving on to a two-pole | 
dynamo, wound to give 60 ampéres at 120 volts when running 
at 680 revolutions per minute, and in conjunction with this 
there is a 7-plate battery of 58 cells. 

As will be seen from the plan, the works at Gloucester are 
on a much more extensive scale. Here, too, there is the 
double advantage that sidings from two railways—the Great 
Western and the Midland—come into the works, passing right | 
under a loading shear legs and a large gantry crane. Passing | 


its boiler, the former driving a No. 2 Roots’ blower for the 
cupola, and also the sand-mixing mill. Close by is the cupola 
itself. We could not help thinking that the output of the 
works and the size of the work handled might be usefully in- 
creased by the provision of a further cupola in addition to 
that already there. There are two overhead travelling cranes, 
one being for 6 tons and the other for 3 tons. These run on 
longitudinal wood baulks carried on vertical cast iron 
uprights. 

Next to the foundry comes a portion of a large shop which 


is given up to fettling, and adjoining this there is a smiths’ 
and boiler shop combined. There are four smiths’ fires, 
deriving their blast from a blower driving from the shafting 
coming through from the next shop, as will be presently 
explained. There is also a steam hammer, which obtains its 
steam from a locomotive type boiler placed close beside it. 
There is a plate-heating furnace and a set of plate bending 
rolls. 

Separated from this shop by a partition comes the machine 
shop. The motive power for this is obtained from a gas 
engine, which drives up on to two lines of shafting, which 
both go through into the smiths’ shop and drive the blower 
and plate bending rolls respectively, as already mentioned. 
Off the two lines of shafting are driven the lathes, planing, 
drilling, shaping, slotting, shaping and screwing machine, 
which form the tools used in this department. There are 


| two jib cranes, one of these being fixed and the other running, 





ona single rail, top and bottom, the whole length of the shop. 
Both of these are hand worked. 

Adjoining this shop is the carpenters’ and pattern shop. 
The machine shop shafting comes through and drives a car- 
penters’ lathe ; and also a small pump, which draws water 
up from a well sunk just belowit. We understand that a 
large supply of excellent soft water exists but a few feet 
below the surface of the ground. In the brass foundry near 
by there is a three-pot furnace. In fact, the firm is in 
a position to manufacture throughout all the articles it 
makes, 

In the yard and in some large out-buildings there is a large 
assortment of engines, boilers, machine tools, &c., all ready 
for delivery. Some of these are of the firm’s manufacture, 
some have simply been put into working order. In the yard 
there is a large wooden travelling gantry with a 50ft. span, 
which can travel the whole length of the yard. There is also 
a smaller fixed gantry placed just outside the foundry door, 
so that the trucks on the railway sidings can come under- 
neath it, and in addition there is also a shearlegs used in 
connection with a steam-worked winch deriving its steam from 
a separate boiler. 

An interesting feature of the works is a briquette-making 
plant. In fact, one of the manufactures of the firm is 
briquette-making machinery. Briquettes are also manu- 
factured in quantity. The necessary pitch and coal are fed 
into the machine at one end, and are passed through a dis- 
integrator and a pug mill, whence they pass mixed and 
warmed to the moulding and stamping table. The machine 
can turn out briquettes at the rate of eighty per minute. 

Our illustrations show four views taken in different parts 
of the Gloucester works. We also give on the opposite page 
an engraving showing a compactly designed steam winch 
made at these works. 
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RAILWAY BRIDGE RENEWAL. 


THE renewal of iron railway bridges in a short time is 
often a very important matter, especially in the neighbour- 
hood of London, where there is very little break in the traftic, 
even on Sundays. We illustrate this week a bridge weighing 
over 100 tons, carrying the West London Extension Railway 
over the Battersea Park-road, which was lately moved into 
place in a very short time by special hydraulic gear, which is 
clearly shown in our illustrations. The old iron bridge was 
a skew span over a roadway 30ft. wide, and the London 
County Council having decided to widen the road to 50ft., a 
new bridge became necessary. This is made of steel, from the 
designs of Mr. J. C. Inglis, M. Inst. C.E., the chief engineer of 
the Great Western Railway Company, and consists of two 
outside and one centre main girder, with trough flooring 
between. 

The girders were brought to the site in one piece, and the 
whole of the new work put together on a temporary stage at 
one side of the old bridge. This stage extended under and 
b2yond the old bridge, so as to leave room for this to be moved 
out sideways clear of the new one. On this stage, which 
ran approximately over the footpaths on each side of the 
road, were laid two lines of rails, on which were placed eight 
steel six-wheel trolleys, each trolley carrying two hydraulic 
cylinders and rams, having each a lifting power of 25 tons, 
with a stroke of 18in. Four trolleys were placed under the 
old and four under the new bridge, and each set of two 
carriages was provided with a double-acting pump. The 
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MOVING A RAILWAY BRIDGE 


weight of the bridges was distributed by balks of timber the 
width of the bridges on the skew. At the ends of the stage 
were placed the crabs which were used for moving the 
bridges. 

Possession of the roads was got after the passage of the last 
train at 2.25 a.m.on Sunday morning, April 27th. The rails 
were then uncoupled, and the ballast cleared away, and at 
2.49 the contractors commenced to lift the old bridge from its 
bearings, and at 3.0 a.m. it had been lifted and moved side- 
ways quite clear of the abutments. The tackle was then 
changed on to the new bridge, the moving of which began at 
3.10, and by 3.25 it was in place over the abutments. The 
railway company then commenced to get their rails coupled 
up, and the bridge was lowered into place; and the first train 
was able to go across within two hours and a-half of breaking 
the line. The contract for the steel work was carried out 
by A. Handyside and Co., Limited, of Derby, and the fixing 
was under the immediate supervision of Mr. J. T. Chancellor, 
their London manager. 








A caGE accident occurred on Monday at Trimdon 
Colliery, near Ferryhill, at the time the first shift, numbering 
twelve men, were descending the shaft to commence work. From 
some unexplained cause the brakesman lost control of the engine, 
with the result that the empty cage was drawn up to the pulleys, 
while the cage containing the men fell with great force to the 
bottom of the shaft. One man was killed, and the remaining 
eleven were more or less badly injured. 








DOCKYARD NOTES. 





Tue Challenger has been floated out at Chatham, and in 
due course we may learn why she was built. To all intents 
and purposes, she is a replica of the Hyacinth, in her turn 
almost a replica of the Eclipse. What purpose will such 
ships serve in the British Fleet? There is a suspicion that 
the Challenger and Encounter are ‘‘ twin-screw sloops ’’ writ 
large. One Bedford would surely have served us twice 
as well. 





A CORRESPONDENT of a contemporary draws attention to 
the new use of funnels made by the Russians. They have a 
cruiser with five, and she has been steaming about in the 
Persian Gulf immensely impressing the natives, who believe 
in visible signs of this sort, much as the great British public 
is impressed by maximum thickness of armour, or ‘ energy 
of fire in one minute,’’ as displayed in statistical tables. By 
way of counter-blast to Russia, we are sending the Amphi- 
trite to cruise in the Persian Gulf; but, alas! her funnels 
only total four. Possibly some energy of fire tables would 
correct the deficiency—they do not imply much less than 
number of funnels. 





A uist of foreign ships for the Coronation Review is as 
follows :— Argentina, Presidente Sarmiento (built at Birken- 
head); Denmark, Herluf Trolle; France, Montcalm; Ger- 
many, Kaiser Friedrich III.; Italy, Carlo Alberto; Japan, 
Asama and Takasago (built at Elswick); Norway, Norge 
(built at Elswick); Russia, Pobieda; Spain, Emperador 
Carlos V.; Sweden, Oden; United States, Illinois. The 
U.S.A. will have the best ship in this batch, while the Asama 
and Pobieda probably tie for second place, with the Kaiser 
Friedrich as a close third. 





Tue Royal Oak is now at Portsmouth preparing to pay off 
and re-commission with the crew of the ‘first-class battle- 
ship ’’ Anson, for the Reserve Fleet. 





THe Warspite has mide a coaling record in the Pacific, 
1100 tons in 9} hours, average 112°8 tons. The coal was 
taken from lighters, and had to be got inboard by manual 
labour, as the Warspite has no steam winches, The result in 
the circumstances is extremely good. 





A 61N. instead of a 4in. belt is to be carried by the Devon- 
shire class. The result is attributed to ‘‘ new discoveries,”’ 
which means, we suppose, the last Belleisle experiment, and 
what the daily Press calls the ‘‘ new invention of capped 
shell!’’ Capped shell have been known for years—we were 
going to say as long as breechloaders—in any case, there is 
no novelty about them, even to gunnery experts in high 
places. Many months ago we pointed out in THE ENGINEER 
that the 4in. belted cruisers were a passing whim, and we 
lay no claims to special prescience. However, better late 
than never, and we congratulate the Admiralty on having at 
last grasped the fact that British ships must be equal to 
foreign ones regardless of cost. It is many years now since 
Elswick evolved the Asama with a Tin. belt, and more guns 
than the Devonshire class on the same displacement, and 
with only a fraction less speed. There is a story to the effect 
that, according to the Times, no news is published till the 
Times has printed it; it would seem that a not dissimilar 
doctrine obtains at Whitehall. If there were no such things 
as facts it would work excellently, but, unfortunately, facts 
exist. 








WOLVERHAMPTON TRAMWAYS. 





Ir will be remembered that the Corporation of Wolver- 
hampton is engaged in installing the Lorain system of surface- 
contact traction on its tramway system. For some time past 
now portions of the line have been at work. On Saturday 
last two curious accidents occurred. In one case a wagonette 
and pair were being driven along Piper’s-row, when one of the 
horses suddenly jumped into the air and then fell down dead. 
It was supposed that the animal had come into contact with 
a ‘‘live’’ contact stud, but as against this theory the Lorain 
Company’s officials are reported to have examined the studs 
in the locality of the accident, after it had taken place, and 
to have found them ‘‘dead.’’ Furthermore, it is stated that 
a veterinary surgeon, who made a post-mortem examination 
of the animal, failed to discover that death was due to electric 
shock. Did this accident stand alone, therefore, one might 
well assume that the horse had had a seizure of some kind, 
and that his death had nothing whatever to do with 
electricity. A doubt on the subject may, however, be par- 
doned, on account of the fact that earlier in the same day two 
horses attach2d to a wazon belonging to the Great Western 
Railway Company fell suddenly to the ground in Bil- 
ston-road, ‘‘as if,’’ to use the words of a local report, 
‘*they had received an electric shock.’’ A driver of 
this van is also reported to have gone to the hospital 
to be treated for a sensation like ‘‘ pins and needles running 
into him.’’ He was not, however, badly injured, and is, so 
we gather, none the worse for his experience. These state- 
ments would seem to point in the direction of some of the 
studs having remained “alive ’’ after the passage of cars over 
them. It is, of course, well known that in all surface 
contact systems it is the main endeavour of designers to 
ensure the immediate disconnection of the studs when the 
car is not actually over them. Mr. A. P. Trotter, when 
reporting on this system to the Board of Trade before 
it was passed for traffic, said: ‘‘When the car passes, 
the pieces of iron which produce the contact are 
allowed to drop. Should one of these fail to drop, a 
horse treading on the block would probably be killed, but a 
foot passenger treading on it would receive a shock which 
would not be dangerous to life, but which would make him 
stumble. ... I have examined the details of the contacts, 
and I think an accident toa horse is unlikely, and the risk 
of an accident to a foot passenger very remote... .’’ The 
Lorain Company’s officials are reported to have said with 
regard to the matter, that any instance of a ‘“‘live’’ stud 
cannot be due to inherent defects in the stud itself or in the 
system, but to the studs having been injured in some way by 
workmen whilst being laid down. If this is a true report of 
their sayings, it appears to us to form but a lame excuse. 
It should be the business of the company to see that no such 
results should be possible, whether caused by workmen or in 
any other way. 


JAMES WHITTAKER, 


Mr. James WHITTAKER, at one tim? a@ very prominent 
figure in the engineering world, and the inventory of 
various appliances for the saving of manual labour died 
on Thursday, May 23rd, at the house of his son-in 
law, Mr. W. Whitfield, at Oswestry, in Shropshire, Mr. 
Whittaker was a born engineer. After serving his apprentice. 
ship in Whitworth’s Tool Works, he spent a few years under 
Messrs. Colliers, of Salford. Subsequently he returned to 
the Whitworth firm, and while there acquired fame in the 
engineering world by the suggestion and introduction of the 
slide rest for lathes. The authorities of the company algo 
sought his advice on the introduction of the Whitworth gun 
and the first of these was tested under his supervision. After 
leaving Whitworth’s he was for two years manager for Mr 
Joseph Hulse, and then he spenta short time in the De Bergue's 
firm of bridge builders. While employed as manager of a 
Cumberland firm of screw and bolt makers, he completed g 
machine for making set sc:ews, the heads of which were not 
liable to break. This he effected by the use of crinoline wire 
and the appliance, with the addition of various improve. 
ments, is in use at the present day in Birmingham and else. 
where. Later on he accepted a very lucrative appointment 
in the Seacombe Forge Works, where shafting and rudders 
were produced for the use of the English Navy. Subsequently 
Mr. Whittaker was appointed managing director under the 
Oswestry Coal and Brick Works Company, and on resigning 
his position there he retired to Southport, where he lived for 
seventeen years. 











CAPPED SHOT. 


During the recent visit of Lord Walter Kerr, Admiral May, 
and Admiral Fawkes to Barrow, some tests were made at the 
Eskmeals range of Vickers, Sons and Maxim, Limited, of 
armour-piercing shot fitted with Johnson caps. The plates 
were Vickers’ 6in. and 12in. K.C. plate; the shot were 6in, 
and 7°5in., and weighed respectively 100 1b. and 200 lb. The 
first round against the Gin, plate was an uncapped 6in. It 
struck the plate with an energy of 2766 foot-tons, and broke 
up, the point remaining fused in the plate. The third round 
was from the same gun, but the projectile was fitted with a 
cap weighing 5lb. The stiiking energy was 2829 foot-tons, 
and both the plate and the backing were completely per- 
forated. A fourth round under similar conditions, but against 
the 12in. plate, total weight 105-5 lb., striking energy 5676 foot- 
tons, also penetrated the plate and lodged in the backing. A 
fifth round, A.P. shot without cap, only penetrated 3in., and 
broke up completely. The second round was a 7°5 A.P. shell 
with cap, total weight 205 1b., fired against the Gin. plate. It 
struck with 6795 foot-tons energy, and effected complete 
perforation. The point of the shell, weighing 92 lb., was 
subsequently recovered, having penetrated 20ft. into the 
sand at rear of target. These particulars are taken froma 
detailed report of the trials kindly sent to us by Vickers, 
Sons and Maxim. 











NAVAL BOTLERS. 





WE are officially informed that the Admiralty has decided 
the following types of boilers for the six first-class ciuisers 
of the 1901-2 programme now under construction :- 

H.M.S. Devonshire (Chatham Dockyard).—A combination 
of four-fifths Niclausse and one-fifth cylindrical Loilers. 

H.M.S. Hampshire (Sir W. G. Armstrong, Whitworth 
and Co.).—A combination of four-fifths Yarrow and one-fifth 
cylindrical boilers. 

H.M.S. Carnarvon (Beardmore and Co.).—A combination 
of four-fifths Niclausse and one-fifth cylindrical boilers. 

H.M.S. Roxburgh (the London and Glasgow Shipbuilding 
Company).—A combination of four-fifths Diirr and one-fifth 
cylindrical boilers. 

H.M.S. Argyll (the Greenock Foundry Company).—A com- 
bination of four-fifths Babcock and Wilcox and one-fifth 
cylindrical boilers. 

H.M.S. Antrim (J. Brown and Co.).—A combination of 
four-fifths Yarrow and one-fifth cylindrical boilers. 








THE EBULLITION OF RotaTING WaTER.—At a meeting of the 
Physical Society, held on Friday, May 23rd, Mr. T. C. Porter 
showed a lecture experiment on the ebullition of rotating water. 
If the water in a beaker, having approximately vertical sides, be 
caused to rotate about an axis concentric with the vertical 
geometrical axis of the beaker, it is obvious that in any horizontal 
section of the water the pressure is least in the centre and 
increases from the centre outwards. If the temperature of the 
water is just below boiling point and heat is supplied to it whilst it 
is rotating, steam is formed only in the region of least pressure, 
and a gaseous core is produced. Some curious }henomena are 
shown by the column of steam, if the water is first stirred 
and then left to come to rest whilst the heating is continued. 
At first there is a markedly concave surface to the water in 
the beaker, and the column of steam is practically continuous 
from base to summit. After this stage pulsations set in. 
The course of events during a single pulsation is as follows :— 
First phase, the surface of the water flattens, and when 
most nearly level a column of steam springs up with great 
rapidity from the base of the beaker to the surface of the water, 
heaving this up in its central portion. Immediately after the 
eruption of the steam, and whilst the column still stretches from 
the base of the beaker to the surface of the water, follows the second 
phase. The steam column seems to condense and break up, leaving 
only a few small bubbles, which either hang stationary or move 
downwards in the liquid ; whilstif the water has dust in it the motion 
of the dust particles shows that a curious kind of annular wave, 
concentric with the steam cclumn, traverses the water from top to 
bottom, apparently causing in its course the almost complete con- 
densation of the steam, and the curious brief downward movement 
of the bubbles left. At the same time the surface of the water in 
the beaker becomes deeply indented. After this the apex of the 
surface vortex rises, and the first phase of the phenomenon recurs. 
The curve of the surface of the water throughout is never a para- 
bola, the divergence indicating that the water rotates more rapidly 
as it nears the axis. The pulsations can also be produced by 
stirring cold water in a beaker-shaped jar, having a small hole in 
its bottom through which a stream of air bubbles can be blown. 
The forms of the steam columns in some cases present a likeness to 
those of solar prominences; and Mr. Porter suggested that the 
immediate cause of the latter might be the diminution of pressure 
on the sun’s surface at or near the centre or centres of depressions 
caused by violent cyclonic disturbances in the solar atmosphere. 





He asked for an explanation of the pulsations. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corres, ) 





AUTOMATIC SIGNALS, 


sin,-I see this matter is exciting interest in your columns ; 

‘ace some notes made in the course of a late tour of investiga- 
wer oe the principal railroads of the United States may be of 
= | think some 4000 miles of line are now operated by 
signals, and these the most important by reason of 
traffic density. At least another 4000 miles are being 
fitted as fast as the signal companies can make the apparatus. 
whe chief officers of all roads agree that they cannot have enough 
of it, from any point of view. eg P ee 

4; °U.S. Railway” points out, it is no new thing. The first 
«president of the Philadelphia and Reading showed me an exten- 
vice-pres’ . Be ; ° 2 
ive section of main line where they have used it for sixteen years. 
He told me it was essential on their Atlantic City road, the trains 
hoth ways being booked to run 554 miles in 50 minutes—start to 
stop—and where they run on high days and holidays over 100 
trains from Camden to Atlantic City before 10 a.m. in one direc- 
tion. I did this run in 46 minutes, maintaining close on 83 miles 
an hour for 35 miles on end, passing through public streets and 
97 intermediate stations and over several crossings of other lines at 
orade. From the high cab over the boiler one seemed to see a 
continuous line of ‘‘banjo” signals on both sides, and felt the 
security of such short blocks, and the absence of any human 
agency, With its liability to err. 

The main line of the Lehigh Valley from Buffalo to New York, 
that is, Jersey City, has a complete installation of the same 
evstem, the 447 miles being divided into 745 blocks, 366 for east- 
found traffic, and 379 for west-bound ; 516 blocks are controlled 
py the “banjo” type of signal, and the rest by semaphore arms, 
their total numbers being 1032 and 458 respectively. They pro- 
tect 182 crossovers in the main line, 375 sidings on the main line, 
and 31 connected with branches. Each mast shows two signals 
one referring to the block ahead. ‘‘ Normal danger” is used. 
This installation cost over £200,000. 

Of course, in addition, there are interlocking towers with men 
at the large junctions and stations, and the signals worked from 
them are often put on the same post, but the man has no control 
over the automatic signals, lest his errors should vitiate their 
important functions. The ‘‘banjo” signals are more like huge 
tennis racquets, with a 9in. hole in the middle to show the disc. 
The main passenger line crosses the mountains by a more direct path 
than the freight roads, making a great climb, including 20 miles of 
single line at 1 in 50. Riding over this superb range on the loco- 
motive of the ‘‘ Black Diamond Express” in the dark, where there 
were practically no stations nor signs of human habitation, these 
rows of automatic signals gave guidance without spoiling the 
solitude by requiring signal towers with lights, man, or the rattle 
of levers. On the single line section they stood in pairs on oppo- 
site sides of the line, the one showing the state of two blocks ahead 
in one direction, and the other for the other direction. The above 
are on the Hall system. 

The New York Central and Hudson River Railroad uses Westing- 
house electro-pneumatic in half-mile blocks on the main lines out 
of Grand Central Station, New York, the air pipe in one case 
extending to eighteen miles from the compressor. The ‘“ normal 
clear” position 1s used for all the four tracks ; the traffic is very 
dense, as indeed it is over the whole 440 miles to Buffalo. The 
Westinghouse people use semaphores. At all the level crossings 
—which simply infest all U.S.A. roads—a large automatic electric 
gong is rung by the trains from a distance of 2000ft. on either side, 
not that anyone pays much attention, as people, carts, &c., pour 
across the track up to the last second. Mr. Worsdell, when on 
the locomotive of the ‘‘Empire State Express,” at about 
75 miles an hour, all but had the sensation of tossing with the cow- 
catcher a large wagon and team, which to us in the cars seemed to 
literally drive out from among the train’s wheels. This road uses 
yellow for those arms which refer to the second block ahead. 

On the main line of the Pennsylvania Railroad we were pro- 
tected by the electric pneumatic automatic signals, which have 
lwen in use since 1884, But the Westinghouse people have got 
beyond that now, and have a very perfect all-electric system, 
which is in use on the very crowded four-track section of the 
Pennsylvania main line and elsewhere. In nine months of last year 
they installed over 1000 signals on this system. On the “ Penn- 
sylvania Limited’s ” rear observation platform one could study the 
way traffic on four tracks can be worked, so dense that there 
seemed little space between the tail of one train and the head of 
the other. In addition to overhead bridges, every half mile or so, 
with four masts, each with two or three arms—the fast roads often 
have three blocks indicated—of electric-automatic type, there are 
block towers, cbout five miles apart, connected with the gantries 
by telephone, so that, in case of any mishap, the train crew can 
talk from thence to the nearest towerman. The Pennsylvania 
will soon have four tracks from Jersey City to Pittsburg— 
444 miles—so equipped, and in time to Chicago. 

But, as your correspondent remarked, the most notable work by 
automatic signals is on the underground-overhead electric rail- 
roads of Boston, Mass. The traffic throughout is controlled by 
Westinghouse automatic signals, with “trips,” which put on the 
brakes if a driver overruns. In the centre of the city the whole 
traffic plunges underground, where there are several stations also, 
and while it is dense all round—on the. elevated portions—it 
becomes simply indescribable where it passes over the four tracks of 
this long underground tunnel which connects the radiating suburban 
systems. At the busy times of the day 960 cars and trains an hour 
pass through. I was told they counted on 250 an hour on each 
track, but I never could time them at the station ona quicker head 
than one each 15 seconds. Spread over the 16 important hours of 
the day the schedule gives over 4,000 cars in each direction. The 
tunnel is as light as day with electric light, but there are bad 
curves, and grades of 1 in 124 and 1 in 20 both there and in the 
streets above. The drivers are carefully trained in Mr. Neff's 
school on a model three-car train fitted with complete working 
apparatus, electric, air brake, signals, &c.; and learn the road, 
Junctions, and signals off a beautiful working model—lighted 
— = night practice—having on it every signal, point, draw- 
ic ge, &c, 

The signals are placed every few hundred feet, and this over 
miles of track—a large part four-track—so that anyone who is 
sceptical about the certain working and safety of automatic signals, 
had better go to Boston, Mass., and try to calculate how many 
times a day the items of the apparatus have to work, and what 
would happen if things went wrong—for these cars simply fly 
Notarwen stops. I see I noted at the time, ‘‘acceleration and 
raking awful,” ‘they shoot wild!y down to the lower place,” On 
the elevated portions there are some nasty threefold junctions at 
street corners, and in the nether regions the traffic crosses and re- 
Crosses itself for various destinations in a very bold manner. Auto- 
matic signals, ‘‘ trips,” and all, I would not drive one of those 
furious Boston trains or cars for untold wealth. But I need not 
multiply instances and various uses. I should advise anyone 
‘nterested to go and see, and I think he will admit that automatic 
signals have come to stay, and that very likely the ‘normal 
clear” position will in time supplant our ‘normal danger.” 

Of course, the United States railroads, even with these well-nigh 
perfect systems of signalling and block-working, have not abolished 
the very useful train dispatcher, who still, from a central point, 
controls and directs the whole train moves. Railroad men who go 
over to study things there, and who find themselves passed along 
ce automatic certainty, should not forget to watch carefully the 
train dispatcher at his complex and fascinating work at some 
centre of the web. It is largely due to him and his skill that they 
nlanage to pass such an immense tonnage, and so many different 


Uses ; 
automatic 
speeds or 





sorts of trains, over their crowded lines with striking punctuality. 
Even if he were to cease to control the general movements, and 
leave them to muddle along merely safely in the automatic blocks, 
his minute-to-minute record of the position of every train on his 
division would be of the utmost value—as it is now—for “spotting” 
weak points in the working, and as a key for working out problems 
in the punctual and economical movement of traffic. I can think 
of nothing more perfect than a railway made safe by automatic 


signals and made flexible and adaptable by train dispatchers, and | 


I live in hope of seeing both installed over here. 
Edinburgh, May 26th. Norman D. MACDONALD. 





Srr,—Can any of your readers supply information as to the rate 
in feet per second at which signals can be transmitted through air 
pipes ¢ 

The received theory is that the velocity cannot exceed that of 
sound. But the experience obtained with organs is opposed to this. 
In organs such as that at Westminster Abbey there are many miles 


of piping which take the place of the old ‘‘tracker,” and energy | 


is transmitted through these over considerable distances, as, for 
example, to the Echo organ far away from the manuals on the 
screen, Any delay in transmission would be intolerable; it is 
found, however, that the distant pipes speak without delay. 

It would appear that the transmission of waves of pressure in 


closed pipes follows some law different from that which obtains in | 


the open air. f 
As an analogue I may point out the so-called quick-match, which 


left free will burn at the rate of about lft. per second, enclosed 


in a paper tube it will burn at the rate of 40ft. or 50ft. a second. 

I am not interested in railway signals, but I am interested in 
questions involving the transmission of small amounts of force over 
long distances by compressed air. Those who have had practical 
experience with the working of pneumatic clocks, as practised in 
Belgium, can perhaps aid me. 
speed reached by Sax ! 

Westminster, May 28th. 


ALPHA. 





A REMARKABLE BLISTER. 


Sir, —Knowing that falls in furnaces of a peculiar nature have | 


always an interest to the readers of THE ENGINEER, I have much 
pleasure in placing before you a short description of a fall in a 
furnace of one of the boilers of the steamer Notre Dame de Salut. 
This vessel has just been re-boilered, and the accident to the furnace 
occurred while on the voyage from the contractors to this port. 
On examination of the damaged furnace, which was a plain 


furnace in two lengths, with flange seams, I found that the furnace | 


was down on the top half for a length around the furnace circum- 
ferentially of about 39in. and for a width of 4in., the lowest part of 
the bulge being 2in. 

On examination of the internal or water side of the furnace, 
which was quite clear and free from scale, nothing whatever of the 
fall was to be seen, the plate being apparently in good order, and 
not at all bulged or deformed. It was then clear that the plate 
was split, and a small bole was drilled in the damaged part and a 
light applied by way of experiment, and a blue flame shot out at 
great pressure for a distance of 3ft., showing that the plate was 
bulged by the expansion of gases generated from foreign matter in 








A REMARKABLE BLISTER 


the p'ate, or confined in the original flaw in the plate, caused by 
the first lighting up of the boiler. The photograph enclosed shows 
this part of the furnace after removal. The bulge was cut at the 
parts shown, to ascertain, if possible, the extent of this doubling, and 
on examination the plate was found to be laminated or doubled 
for about seven or eight times the area of the bulged part. 
26, Rue de la Republique, F, M. Hatt, R.N. (retired). 
Marseilles, May 24th. 





ELECTRIC POWER PLANT. 


Sir,—We are contemplating laying down electric plant for 
driving machinery in new works extensions about to be con- 
structed, 

Ours is a marine engineering works employing at present about 
150 men. We build small vessels and shall have to extend this 
branch, consequently will require shipyard machinery and electric 
power to drive it. We make castings up to 4 tons, and Scotch 
boilers up to 27 tons weight. This information is given in order 
to convey an impression as to the class and size of machines we 
wish to operate. 

The cost of extensions and removal will be considerable, and we 
figure on doing it out of profits without curtailing the customary 
dividends ; consequently are designing the new shops so that we 
will be able to install just as much power as we can afford at first, 
and extend it afterwards. 

We are placed abroad, where skilled electricians are few and 
very expensive ; but we have a staff of first-class engineers who 
possess sufficient technical education, and practical knowledge of 
electricity, to enable them to lay down the plant and do simple 
repairs. We would not undertake to re-wind anarmature. What 
I wish to know is, whether the direet current, or alternating 
current, would be more suitable! Will some works manager who 
has installations of either kindly give his opinion! The makers of 
each system extol their own, and it is difficult for one to decide. 
The points are (1) first cost ; (2) simplicity ; (3) economy in working ; 
(4) durability. 

Any other information on the subject will be much appreciated 
by MOTODRIVE. 

April 26th. 

[No doubt many of our readers will be glad to express their 
opinions on the points raised in the above letter.—Eb. THE E.] 





PATENTS AND TRADE MARKS IN CUBA. 


Str,—During the American occupation of Cuba persons desiring 
insular protection for their inventions and trade marks were 
required first to patent and register in the United States and then 
record in Cuba certified copies of their U.S. patents and trade mark 
registrations. 

It may interest your readers to know that, according to advices 
just received from Cuba, the American intervention having come 


What was the maximum signalling | 


to an end and the Cuban Republic proclaimed, the new Govern- 
ment has made arrangements for granting patents for inventions 
of seventeen years’ duration, and trade mark registrations of 
| fifteen years’ duration renewable for similar terms. Al] documents 
must be in the Spanish language. REGINALD W. BaRKER. 
British and Foreign Patent and Trade Mark Offices, 
56, Ludgate-hill, London, E.C., May 22nd. 





MADE IN ENGLAND. 
, 


Sir,—Is there no law to prevent trading under a false flag ! 
However much our Teuton cousin professes his superiority, he 
occasionally modestly hides himself behind such names: ‘‘The 
| London N.N. Works,” “The British X.X. Company.” I remember 

a few years ago the ‘Association of English Butchers” was 
| prosecuted for being importers of meat. Surely the same law that 
| protects the farmer ought to be applicable in the interests of the 
| manufacturer against a similar imposture. The ‘‘ Made in Ger- 
many ” clause does not meet the case, since the English or colonial 
purchaser, in placing his order, is made to suppose that he is giving 
it to an English maker. No nation is more in the habit of placing 
pocket before patriotism than the English, and there is no 
| reason for the foreign firm, trading in England, to hide the origin 
of its goods, unless they do not meet the English standard, or 
would sell, like Australian meat, at a lower price. ‘These firms 
merely keep a London office for the British trade, and a continental, 
lixe myself, answering the advertisment in your paper is referred to 
the German factory. A.R. 

Russia, May 19th. 

COOLING THE CYLINDERS OF EXPLOSIVE ENGINES. 

S1r,—I shall be very much obliged to any reader of your journal 
| who will give me some information about the amount of heat 
| which has to be dissipated from the walls of the cylinders of 
internal-combustion engines of given brake horse-power. 

I particularly want to know how many thermal units per square 
| foot of air-cooled surface can be got rid of per hour, the air to 
| have a temperature /, and a velocity in feet per minute of v. Of 
course, I want the number of thermal units per 1 deg. Fah. of 
difference of temperature. 

I may say that I do not want theoretical statements, but 
information based on actual practice with internal-combustion 
engines. Particulars of the results obtained with water-cooled 
surfaces are of no use to me whatever. . EB 
| Kingsland-road, May 26th. 


| 











LAUNCHES AND TRIAL TRIPS. 





La BURGOINE, composite steel screw steamer ; built by, Alfred 
Burgoine ; dimensions, 95ft., 16ft., 6ft. 6in.; to carry, passengers 
on the Thames ; engines, triple-expansion, 5#in., 9in., 154in., by 
10in. stroke, pressure 1701b.; constructed by, the builder; launch, 
May 14th. 

Ionic, twin-screw steamer: built by, Harland and Wolff, 
Belfast ; to the order of, Isi.u), Imrie and Co., for the White 
Star Line ; dimensions, 500ft., by 63ft., end 41ft. deep; to carry, 
gross tonnage of 12,500 tons ; this is the last of three large twin- 
screw steamers ; launch, May 22nd. 

TEVIOT, steel screw steamer ; built by, Craig, Taylor and Cc., 
Thornaby-on-Tees ; to the order of, the Royal Mail Steam Pack«t 
| Company ; dimensions, 342ft., 46ft., 27ft. 6in.; engines, tripl<- 
expansion, 25in., 44in., 68in., by 45in., pressure 1801b.; cor- 
structed by, North-Eastern Marine Engineering Company, 
Limited ; launch, May 22nd. 

AMBERTON, fine steel screw steamer ; built by, Ropner and fon 
Stockton-on-Tees ; to the order of, R. Chapman and Son, New- 
| castle ; dimensions, 378ft., 51ft., by 34ft. depth to awning deck 
| constructed by, Blair and Co., Limited ; launch, May 22nd. 
| BERTHOLEY, steel cargo steamer ; built by, R. Craggs and Sons, 
Limited ; to the order of, M. W. Gibbs Morel ; dimensions, 352ft., 
| 48ft. 6in., by 28ft. 3in.; engines, triple-expansion, 25in., 4lin , 
| 67in., by 45in., pressure 1601b.; constructed by, Blair and Cv., 
| Limited, Stockton ; launch, May 24th. 

FuLMAR, finely-modelled steel screw steamer; built by, Wigham 
| Richardson and Co., Limited ; to the order of, the Cork Steam- 
poe Company, Limited; dimensions, 255ft., by 334ft. beam ; 
| 
| 


engines, triple-expansion ; launch, May 24th. 








| BIRMINGHAM ASSOUIATION OF MECHANICAL ENGINEERS.—On 
| Saturday last a complimentary dinner was given at the Grand 
| Hotel by the past and present members of the Council to Mr. J.J. 
| Inniss, past-president. Mr. G. Conaty, president, occupied the 
chair, and was supported by Mr. A. Driver and Mr. J. Cox, past- 
presidents ; Mr. R. Holliday, vice-president ; Mr. J. F. Crockatt, 
treasurer; Mr. L. O’Brien, secretary ;. Mr,.W.. J. Playdon, 
assistant secretary ; and about twenty-five members of past and 

resent councils. The toast of ‘“‘The Association” was proposed 
j Mr. J. Cox, and duly acknowledged by the President, who 
remarked upon the growing importance of the ‘association, and 
stated that he had the pleasure of introducing a deputation to the 
Right Hon. Jesse Collings, in connection with a commission 
of the National Industrial Association, who are proceeding to South 
Africa for the purpose of gathering information regarding the 
trade of the Colony. The toast of the evening, ‘‘ Our Guest,” was 
proposed by the Chairman in a few well chosen remarks, which were 
duly acknowledged by Mr. Inniss. The toast of the ‘‘ Permanent 
Officials” was proposed by Mr. W. Deakin, and responded to by 
Messrs. J. F. Crockatt, L. O’Brien, and W. J. Playdon. The 
remaining toast of ‘‘The Chairman” was proposed by Mr. M. 
Corby, and duly acknowledged-by the Chairman. - Music was inter- 
spersed with the toasts, Messrs. T. H. Dacres, H. W. Young, 
C. Proctor,.Mr. Jones, who played several pieces upon the 
Japanese fiddle, and Mr. Colwell, who played the piano, con- 
tributing it. A vote of thanks to the musical artists, which was 
acknowledged by Mr. Proctor, brought a pleasant evening to a 
close. 

THE ExporTaTION OF SouTH RvsstaN Coat.—The Russian 
Consul-General at Galatz publishes some interesting details deal- 
ing with the possibility of importing South Russian coal into the 
lower basin of the Danube..-Only imported coal is consumed in 
the region referred to, as the Roumanian coal is quite unfit for 
use. The steamship companies prefer to use English coal, the 
prices of which vary from 16s. to 48s. per ton—that is, from 
about 3d. to 9d. per pood of 361b. This rise and fall in price 
is due to the output in England, to the needs of the coal market 
throughout the world, and to the rate of freight from the English 

rts to Sulia. In the Danube ports, Tultsha, Ismail, Kilia, 

ni, Galatz, and Brailoff, and at Bucarest, the centre of the 
industrial activity of Rotimania, the cost of coal at Sulina is 
increased by the additional cost of freight along the Danube, and, 
in the case of Bucarest, by the railway charges for transport 
| thither. Inconsequence of the extraordinary high price of coal 
in 1900 the Russian Black Sea and Danube Steamship Company 
was compelled to obtain supplies of Russian coal, which were 
delivered at Reni at the rate of 5d. per pood, or 25s. 10d. per ton, 
while the coal merchants at Sulina demanded 27s. 6d. per ton. 
This state of affairs gave rise to the question as to whether the 
opportunity was not: favourable for finding a market for South 
Russian coal in the basin of the Lower Danube. But at this 





moment the Russian coal industry is passing through a severe 
crisis, for the output exceeds the demand, and new markets must 
be found. But as the Russian Government is now engaged in 
taking steps to promote trade between the ports of the Black Sea 
and the Danube ports, Russian exporters ought to make the most 
of the opportunity to develop in the latter region their exports of 
coal, petroleum, and mineral oil. 
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THE MORDEY-FRICKER ELECTRICITY 
METER. 


As we announced in our last issue, there was shown at the 
Royal Society conversazione on the 14th inst. a new and 
simple electricity meter differing in principle and mode of 
action from any meters in use. It is the invention of Mr. W. 
M. Mordey and Mr. G. C. Fricker, and is suitable for either 
direct or alternate currents. It may be described as a 
combination of an ordinary clock with a galvanometer coil 





coil of wire, conveying the current to be metered. The disc 
acts as a variable hair-spring. The iron which it carries is 
magnetised more or less strongly by the current, a directive 
action being exerted in an opposite sense to that acting on a 
galvanometer needle, that is to say, tending to bring the 
iron needle to a central or axial position in the coil. 
This action, in conjunction with the ordinary action of the 
driving spring of the clock, causes the disc to oscillate at a 
rate directly proportional to the current. The effect is the 
same as if the force of gravity were augmented on a pendulum 
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surrounding a soft iron needle. Its construction will be readily | 


understood from the illustrations. Our first figure shows the 
meter complete in its case. The next two are back and front 
views with the cover removed. The fourth shows one coil of the 


winding removed, revealing the ‘‘armature;’’ and the diagram | 


gives curves from tests with both direct and alternate current. 
Two examples were shown, a 20-light and a 10-light meter; 
the illustrations are from photographs of the former. 

The meter consists of an American clock deprived of its hair- 


spring and carrying on its balance wheel shaft a disc of slate, on | 
| not essential—the meter works quite well, so we ale 


which a few pieces of iron wire or iron strip are fixed, in the 


manner of a compass card. This disc is surrounded by a fixed ! 


15 
Tests of Mordey Fricker Meter 
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whose mass remained unchanged. The pendulum would swing 
the faster the greater the gravitating effort. The meter does 
not go at all when no current is passing—there then being no 
directive action on the iron the disc comes to rest at one or 
other extreme of its arc of oscillation. The balance-wheel 
shaft is carried on a footstep jewel, but in order to relieve 
that jewel of pressure and prevent risk of injury to it a 
torsionless silk fibre suspension is used, attached to the shaft 
by a bent wire spring—thus, practically the whole weight of 
the shaft and disc is taken off the jewel. This suspension is 


informed, without it—it is used simply as a safeguard 





against damage to the jewel and consequent interfer 

with the running of the meter, such as might other 
result from long-continued use. The meter is an am _ 
hour meter, but for use on constant pressure circuite tr, 
counter which is geared to the clock is arranged to indi : 
the consumption directly in kilowatt hours or Bosi’s 
Trade units. The base of the instrument is provided on = 
side with a sealing chamber, to which access is obtained by 24 
movable plate at the bottom, the wires passing through hol 
at the sides. These meters are suitable for either direct . 
alternate current, and they may, so it is stated, be wound 
for any pressure. An important feature is that with 
alternate currents there is no ‘‘ frequency error,”’ the con 
stant being the same for all practical frequencies. ’ 

As it is found in practice that on many installations a 
considerable loss to the supply authorities results from inae 
curate records of very small and long-continued loads, these 
meters are made to record the smallest loads met with fo 
practice, such as one 5 candle-power, or one 8 candle-power 
lamp. The pressure drop, due to the resistance of the coi] 
is about 0-7 per cent. on full load. The winding up of the 
clockwork is a simple matter, as one winding is enough to 
last for about three months on installations of the kind for 
which the instrument is intended. As it is the practice for 
meter inspectors to visit all meters at least once a quarter 
and as the operation of winding up takes the inspector only 
a few seconds, and will not necessitate any extra visits on his 
part, it will probably be admitted that there is no practical 
objection on this score. 

The question of the life of the clockwork is of some 
importance. An ordinary eight-day clock movement is used 
but as—at the average speed of the meters—the clock for 
each wind-up runs for about three months the life should be 
much greater than that of an ordinary clock. These 
instruments are intended especially for small installations 
of lamps, which now in many places form a large pro- 
portion of the new work that is coming on supply systems 
—installations, say, of twelve to thirty lamps. They are 
being made by the British Insulated Wire Company for the 
Mordey-Fricker Electricity Meter Company, Limited, of 
Grosvenor Mansions, Victoria-street, S.W. 








WIDENING OPERATIONS ON THE NORTH. 
EASTERN RAILWAY. 


Tur North-Eastern Railway Company, which has recently 
accomplished the widening of its main line the whole distance 
of 30 miles from York to Northallerton, and which also last 
year established to the north of the latter place ‘ pick-up” 
water troughs, is now also proceeding with similar widening 
operations on the main line from Ouston Junction to Low 
Fell—between Durham and Newcastle-on-Tyne. These 
extensions are intended to relieve the main lines of the heavy 
mineral traffic from the collieries in North-west Durham 
which is now worked to the Dunston Staithes over the main 
line from Ouston Junction, but which, in the course of a few 
months, will be worked on separate running lines which are 
now being established to the west of the existing railway, 
and which will therefore not, as at present, interfere with the 
running of the East Coast express and the other through 
traffic. The southern part of the work was commenced some 
eighteen months ago by the contractors—T. D. Ridley and 
Sons, Middlesbrough—and already the new lines from Ouston 
to Birtley have been laid and ballasted, whilst on the other 
portions of the route the construction of road bridges and 
the widening of the many culverts has proceeded rapidly. 
The new works will necessitate the re-modelling of the whole 
of the station buildings at Birtley, Low Fell and Lamesley, 
as also the demolition at the former place of a considerable 
quantity of property, including a large hotel, which, however, 
is being replaced by a new erection on the other side of the 
railway. 

At the beginning of present year the directors of the North- 

Eastern Railway, with a view to relieving the congestion of 
traffic between Washington and Penshaw, on the Leamside 
and Newcastle branch, also concluded a contract with Mr. 
Shanks, of York, for the widening of the lines between 
Wapping Bridge and Penshaw Junction, a distance of nearly 
two miles, and a start with actual operations has already been 
made. 
Altogether the works under notice are not the least 
important of the many undertakings which the North-Eastern 
Railway Company, has in hand in and around Newcastle-on- 
Tyne, as they will naturally tend to facilitate both local and 
through railway communication between Newcastle and the 
south, and vice versd, 








THE INSTITUTION OF CIVIL ENGINEERS — NEWCASTLE-UPON- 
TyNE ASSOCIATION OF STUDENTS.—The first visit of the session 
took place yesterday, May 29th, when the Association paid a visit 
to the Newcastle Electric Supply Company’s electric power station 
at Wallsend, and thence proceeded to the Haskinizing Works of 
the Northern Wood Haskinizing Company at Walker. The party 
met at the Central Station and proceeded by the 2.10 p.m. train 
to Carville, visited the power-house, and thence proceeded to the 
Haskinizing Works at Walker. 


THE INSTITUTION OF JuNIOR ENGINEERS.—A large party of the 
members of this Institution recently paid a visit to the Great 
Eastern Railway Works at Stratford, by the courtesy of the loco- 
motive superintendent, Mr. James Holden, M. Inst. C.E. They 
were shown over the various departments, the special features of 
interest being indicated to them. In the locomotive machine shop, 
automatic bolt machines and general machinery for dealing with 
locomotive work. Large planing machines, &c., were in operation 
in the erecting shop, where locomotives, both new and repaired, 
were in various stages of construction ; in this shop also pneumatic 
tools were seen tapping and drilling. Pneumatic tools were also 
at work in the boiler shop, and hydraulic riveters and flanging 
machines, together with general machinery appertaining to boiler 
work. The brass foundry contains a pneumatic moulding machine, 
and in the brass finishing shop above it are special lathes for 
manufacturing brass details and fire-box stays, &c, The party 
also visited the locomotive department, the Westinghouse brake 
shop, smith shop, wheel shop, and iron foundry. In the carriage 
department new main line composite carriages and suburban 
carriages were seen in the process of widening, so as to carry two 
extra passengers per compartment. The saw mills, which contain 
a large variety of wood-working machines were also visited. _ 
visit was also made to the running sheds, liquid fuel storage, engine 
paint shop, and oil gas works. At the conclusion Mr. Kenneth 
Gray, vice-chairman of the Institution, conveyed the thanks of the 
members for the extremely interesting morning which had been 
afforded to them. 
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FREMANTLE HARBOUR 


FremANTLE, in Western Australia, as a port where large 
vessels could moor alongside its wharves, came into being 
some two and a-half years ago. The Norddeutsche Lloyd was 
the first big European line to forsake Albany, on the southern 
coast of Western Australia, for the new artificial harbour at 
Fremantle. ‘ : ' 

In those days the accommodation for large ships was still 
very limited, but day by day since then the work of blasting 
and dredging has been going on, until now there is far more 

racticable space available than is actually required for the 
resent needs of the port. The rapid increase in the traffic, 


however, has made it imperative to prepare for the future, for | 


there can be no question that in years to come the hitherto 
ceful and sleeping Fremantle is destined to become the 
San Francisco of Australia. 

The particulars of the harbour works which we give below 
are surrounded with a pathetic as well as a practical interest 
‘yst now, in that they were all carried out to the designs and 
under the supervision of the late Mr. C. Y. O’Connor, C.M.G., 
M. Inst. C.E., whose tragic death we had occasion to record 
ina recent issue of THE ENGINEER. It is satisfactory that he 
should have lived to see this great work of his turn out a 


ractical success, but one could wish that he might have | 


lived to watch the wonderful developments which must come 


about. 

: The Fremantle Harbour was commenced in 1892. Lady 
Robinson, the wife of Sir W. C. F. Robinson, G.C.M.G., then 
Governor of the Colony, took a great interest in the work from 
its inception, and tipped the first truck of stone into the 
North Mole on the 16th November in that year. The scheme 
of works aimed at forming a safe and commodious harbour 
within the mouth of the Swan River, which would admit 
vessels of any burthen at all states of the tide, and thus 
transfer the work of the port from the roadstead and its jetties 


the stone mostly used being limestone and sandstone 
obtained from quarries adjacent to the port of Fremantle. 

It should be noted that Fremantle is only a few miles from 
Perth, the capital of Western Australia, and will eventually be 
the western terminus of the coming trans-continental railway. 

At present the Swan River between Fremantle and Perth 
is only navigable for very light draught boats, but there is no 
reason why in years to come Fremantle Harbour should not 
be extended indefinitely inland towards the capital. 











THE ELECTRIC PROBLEM OF RAILWAYS.* 
By J. SWINBURNE. 
Argument.—Electric railways should not necessarily be enlarged 
tramways.—Disadvantage of tramway system, loss of energy in 
resistances.—Importance of acceleration in short lines, especially 
at beginning of ran.—Maximum speed unimportant.—Comparison 
| of constant pressure and constant current systems, direct and three- 
phase.—Advantages of constant current.—-Distribution simpler 
and cheaper, and economy throughout greater on constant current. 
—On long lines series applicable, but advantage less.—Waste 
during acceleration unimportant.—Costs less, but more dangerous 
and difficult to insulate. 
Introduction.—There is no question at the moment of more 
importance to electrical engineers than the app‘icationof electrical 
driving to railways. To a certain extent the problem may be con- 
sidered solved ; the standard system being direct-current series 
| motors fed on constant potential at low pressure ; the distribution 

being carried out by low-pressure conductors and feeders, and the 
| long-distance transmission being effected by three-phase plant. 
| On the other hand, there “are many advocates of three-phase 
| motors on the trains, so that the transmission and distribution 
| system is all three-phase. As we may be on the eve of a general 
| revolution in locomotion, it may not be out of place to consider the 
| questions of the different systems, not only in actual use, but of 

possible application. It is exceedingly important that we should 
| not merely drift into a practice which may not be the best. It 
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toquays on the river banks. This object has now practically 
been attained, for although the works are not yet completed, 
they are rapidly approaching completion, and British, German, 
and French mail steamers for some time past have been 
making this port their first and last place of call in Australia. 
These vessels, which vary in size from 6000 to 12,000 tons, 
experience no difficulty in entering the harbour in all weathers, 
at all hours, and berthing at the wharves. A very noticeable 
feature in connection with the harbour, and one that is greatly 
appreciated by the travelling public, is the close proximity of 
the wharves to the Fremantle Railway Station, and to the 
business part of the town, the distance from the wharves to 
the station being only a few yards. To beable to step direct 
from the deck of a great ocean liner on to terra firma or 
vue versd effects a great economy of time, and Western 
Australia is to be congratulated on now possessing facilities in 
this way which are on a par with the best harbour arrange- 
ments of modern times. 

The principal features of the scheme, as will be seen 
from the accompanying map, were (1) the throwing out of 
two ocean moles from the north and the south heads of the 
river estuary in order to protect the entrance. The length of 
the former is 4800ft., and of the latter 2040ft.; total, 6840ft. 

he ocean jetty and the south jetty shown on this plan 
were mostly constructed previously to the authorisation 
of the inner harbour scheme, and are quite distinct 
therefrom. (2) The blasting and dredging of a channel 
450ft. wide, with a depth of 30ft. at low water, through 
the coraline limestone rock bar which effectively closed 
the whole width of the estuary, and which, when the 
works were commenced, was mostly awash at low water. (3) 
The dredging out, to a depth of 30ft., of an inner basin about 
three-quarters of a mile in length, and 1400ft. in width, 
between quays constructed along both sides. The quay on the 
northside with three jetties running obliquely from its face, a 
distance of 400ft. , into the inner basin, and 3178ft. of wharfage 
along the face of the basin. There is also a wharf along the 
North Mole 1000ft., and along the South Mole 300ft. The 
length of wharfage provided for is 12,103ft., of which 6478ft. 
are on the north side, and 5625ft. on the south side. About 


7 


‘4 acres of the foreshore on both sides of the river have been 
reclaimed for quay and warehouse purposes, and Arthur’s 
Head has been levelled down over most of its extent, and 
ee available for additional railway sidings, goods sheds, 
T It is also proposed to construct a graving dock and slip. 

he Moles have been built on the ‘ Pierres Perdues ”” system, 


| would be very easy, for instance, to treat a short urban railway as 
a large tramway, and simply apply the ordinary tramway system 
with the machines made more powerful. If the urban railways are 
fitted up like tramways, and that system becomes the standard for 
such roads, the practice may extend to slightly longer suburban 
lines, even if no longer so suitable—partly because the engineers 
have already had experience in this system, and partly because the 
suburban railway may be connected with the other. Now, the next 
step may be to equip a long railway, and the tramway system may 
be extended and developed to meet the case. The application of 
the tramway system to a main line might thus come about to be 
the best solution of the problem, owing to the history of the case ; 
while, on the other hand, some completely different system might 
have been better, if the main line could have been considered inde- 
pendently of the suburban lines with which it has to form connec- 
tions, and if the engineers had had wider experience. It is not for 
the moment asserted that a main line should not be equipped like 
a tramway. The point is, that the whole question ought to be con- 
sidered broadly at an early stage in its development, and as far as 
possible should not be allowed to evolve by a sort of chance. The 
modern train began by being a procession of stage coaches drawn 
by a steam locomotive, rails being provided for ease in running. 
If automobiles had been in use before trains, the railway system 
might have consisted of very high-speed motor cars running on rails. 
The present system of locomotives drawing trains is due to the 
steam locomotive, which has to be a separate mechanism. 

On the other hand, in the case of street tramways, we began with 
omnibuses ; then, owing to the badness of roads, it was advisable 
to provide rails. The horse was then replaced by the steam loco- 
motive, and we were treated with what would really have been a 
street railway system, had it gone on on these lines. However, the 
street steam railway system did not grow very much before the 
electrical motor came to the front, and we went back to the old 
system with separate cars, or at most a motor car with passengers 
and one or two trailers. The essential difference, apart from the 
electrical equipment, of steam railway and electrical tramway work- 
ing, is that the tramcars run singly at low speeds, at so many 
minutes’ headway, and there are no signals or blocks. On the 
railway, on the other hand, the carriages are made up into trains 
and run to a time-table, at high speeds, being controlled by block 
signals. The tramcar stops whenever a passenger wants to get on 
or off, while the train only stops at stations. Now that electric 
driving may replace the locomotive, the train may be divided up 
into separate carriages, and the tramway practice may be adapted 
to our railways. This is especially the case in short urban railways ; 
but it is not likely we will have separate motor carriages running 
from London to Scotland at high speeds, 

So far we have been dealing with the running ; but the electrical 





* Paper read at the ordinary gencral meeting, February 25th, of the 
Manchester Section of the Institution of Electrical Engincers. 








equipment has begun in practice with tramways, and is now being 
extended to railways. ‘That is to say, the constant pressure supply 
at 500 volts with direct-current series motors. It is my object to 
see whether other systems which either have not been tried, or 
have not been thought of, are applicable to electric railways. 
The electric problem may be divided up into four parts—generating, 
transmitting from the station at high pressure to the railway or 
to the part of it in question, distributing the power to the passing 
trains, and utilising it. Each of these four divisions depends on 
the kind of railway ; for instance, the distribution depends on the 
length of the line, and soon. In order to confine a paper like this 
within reasonable limits, and in order to get something definite to 
make some sort of comparison, we may take two typical imaginary 
railways. As one extreme we will take along main line. As the 
other extreme we will take a line such as may be run in a tube, 
having nothing but passenger trains, and stations every half-mile 
or so, 

Short railways : System of motors.—Beginning at the train end of 
the subject, as the system adopted there dominates the rest, the 
first question is, What motors should be employed? In the tube 
railway the trains are seldom running at full speed ; they are stop- 
ping, or starting, or waiting ac a station. ‘The important con- 
sideration from the motor point of view is, then, acceleration and 
braking. There is a limit of permissible acceleration which depends 
on the comfort of the passengers. This may be taken at about 
0-7 m. (2-3ft.) per second, and ought itself to start up gradually. 
The retardation may be alittle more rapid, as the passengers are 
generally sitting down, whereas on starting there are generall» 
many who have not yet found their places. On constant potential 
circuits there must be considerable loss of energy each time the 
train starts, for the motors at rest give no back pressure, and the 
back pressure increases with the speed until full speed is reached. 
If the inotors are so wound that the back pressure is proportional 
to the speed, as in the case of shunt motors, for example, or series 
motors with the current controlled so as to be constant, and if the 
acceleration is constant with reference to time, the starting has an 
efficiency of 0-5. By arranging two sets of motors so that they 
can be coupled in parallel or series, 0-166 extra is obtainable, 
making an efficiency of 0-66. The odd 0-33 is wasted on resist- 
ances. In the case of a tube railway this isa very serious loss, as it 
obviously means not only extra coal consumption, but larger plant 
throughout. 

Dealing first with starting only, we may assume the stations are 
0-75 kiloms. (825 yards) apart, as that is a convenient average 
distance for a tube railway. With such a small distance the ques- 
tion of acceleration is all-important. It is difficult to know what 
acceleration is really permissible. To people sitting down the 
acceleration is not important, but at starting there are always 
people standing up, finding their seats, and at busy times of the 
day many have to stand large portions of the way. If the accelera- 
tion is constant, all that is needed is that the passengers should 
stand a little obliquely. An acceleration of a metre (1-1 yard) per 
second per second means that a passenger would have to lean ap- 
proximately 6 deg. A sudden change from uniform speed to an 
acceleration of 1 would, therefore, probably upset everyone who 
was standing, and had nothing to hold on to. But if the accelera- 
tion itself begins gradually, there is no limit to it, owing to dis- 
comfort of passengers, within anything that the conditions of the 
railway will permit. If a second or two were devoted to the 
growth of the acceleration, there could be little objection to any 
acceleration up to, say, 1. The gradual growth of acceleration can 
be secured, in the case of series motors, for instance, by not switch- 
ing on the full current instantly, but letting it grow up to its full 
value in a second or two. It is probable that when the need for it 
is understood, the public will get into the way of putting up with 
very much greater accelerations than are at present usual. It is 
quite easy to alight from an omnibus or tramcar run at eight miles 
an hour (3-5 m. per second). The time occupied in stopping the 
body is, say, half a second. This corresponds to an acceleration of 
7, which begins and ends quite suddenly. In the train no incon- 
venience would be felt except by the passengers standing up. It 
is probable that a signal will be given at the moment the train 
starts, and people will get into the knack of moving so as not to be 
thrown down by the acceleration or its variation. It may be re- 
marked, in parenthesis, that there is great room for saving time at 
the stations. Even on the Central London, for example, there is 
unnecessary delay, as the engers get in and come out at the 
same doors. It would be better for one end of the car to be the 
entrance and the other the exit—people ranging themselves be- 
tween the stations. The acceleration is of enormous importance on 
the type of railway under discussion. If the trains accelerate up 
to half distance, and then retard to the next station, the time 
occupied varies inversely as the root of the rate of the acceleration. 
The energy per passenger, assuming the trains equally full, varies 
as the acceleration, and as the square of the maximum speed be- 
tween the stations. It is thus a question how far it pays tw increase 
the acceleration. 

The next question is the maximum speed between stations. In 
the usual systems there is waste of power in the starting resist- 
ances, and the further the speed is from that at which the motors 
take their normal current without starting resistances, the greater 
the waste. With a given acceleration, therefore, the lower the 
maximum speed the less the waste of energy. But this is to some 
extent balanced by the longer time. If a table is calculated out, 
or curves made showing the relations between the times, distances, 
and accelerations, the great importance of acceleration will be 
readily seen. In urban railways the train resistance is only some 
7 per cent. of the highest speed, and less of the lower speeds, 
Practically all the energy becomes kinetic except what is wasted in 
saeerristances and g friction. 

As the energy varies as the square of the highest speed, there 
is considerable saving in not running up to the maximum velocity. 
For instance, if acceleration is only carried on for quarter the 
distance between stations, with an acceleration of 0-6 (1-65ft.), 
it only makes a difference of four seconds between stations, while 
it halves the energy. At an acceleration of 1 m. (3-3ft.) per 
second there isa saving of three seconds. It is a question how 
far it is advisable to make urban railways with the stations fit the 
tops of inclines, so as to help to start and stop the trains. As the 
station itself is level, the acceleration and retardation cannot be 
obtained at the most important times. All questions of inclination 
are left out of this paper, but that is merely for simplicity of treat- 
ment, not because the matter is not of importance. 

For the purposes of comparison we may take an acceleration of 
0-7 m. (2-3ft.) If the ordinary series motors are used, and are 
coupled in series at first, and then in parallel, they would be 
probably designed for a full speed of 60 kiloms. (37-5 miles) an hour ; 
that is to say, to take their full current with no resistance in-series 
at 60 kiloms. per hour. Being series motors they would go on 
accelerating, and would get to the half-way point in less than 
34-4 seconds. The acceleration would still go on, so that the 
second half of the curve would not be quite a repetition of the 
first. The result would be nearly as good as if the motor had 
been designed fora maximum speed of 82 kiloms. (51 miles) an hour, 
as far as time goes, and it would be smaller, and there would be 
less waste of energy by resistances on each start. Eighty-two 
kilometres an hour is the maximum speed if the train accelerated 
at 0-7 for half the distance to the next station. 

The next system to consider is the shunt motor. If the shunt 
motor is controlled so as to have a constant armature current 
during acceleration, it behaves like a series machine ; but in prac- 
tice the controller goes in steps, and the current may vary con- 
siderably, and this gives rise to sparking. In addition, as the 
field wire is smaller, the magnets must be larger, and room is 
always important in railway work. The shunt machine arrange- 
ment is less efficient than the series, because it must be wound for 
the highest speed. If this speed is reached before half way, the 
train will continue from that point at constant speed with a reduced 
current, and there may be commutator sparking, With best 
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modern practice it is probable this sparking can be reduced so as 
to be of no importance. Either the shunt or series machine can 
be arranged to give back some of the energy by electric braking ; 
but it would have the same want of efficiency pe to resistances as 
during acceleration. 

The great rival of the direct-current series motor is the poly- 
phase. The polyphase corresponds very nearly with the shunt- 
wound direct-current motor, except that there is no chance of 
trouble from commutators. Only one or two motors may take the 
line pressure, the second being coupled in concatenation up to 
half speed. The first can then be wound for high pressures, and 
the rest of the circuits may have pressures convenient for handling. 
This prevents the use of the second machine in parallel with the 
first above half speed. This is not so serious a loss as might be 
thought. If it is worked out the time taken between stations is 
increased very little by the idleness of the second motor above 
half speed. e chief drawback of the polyphase motor is its 
limit of speed. 

There are a few other constant potential arrangements which 
are certainly worthy of mention, though they are not used. The 
motor may be run at constant speed, and some sort of magnetic 
or fluid friction clutch —- The waste in this case is the same 
as in the systems already described ; but to get the advantage 
corresponding to that of putting two motors in series, the clutch 
must be arranged so as to couple through two different speed gears. 
There seems to be no advantage in applying such a system as this 
to direct-current motors; but it gives us the chance of using 
ordinary alternating motors running at constant speed. There 
can be no great difficulty in constructing a power-wasting coupling. 
Of course, the real demand is for a variable speed gear. This 
demand has been before the world for a long time, and is very 
acute in connection with oil motors for automobiles. A variable 
speed gear might be of enormous importance in electrical railway 
work ; but the problem is still more difficult in this case, as the 
powers to be dealt with are large, and there is very little available 
room. 

The agg can be solved electrically. For instance, as pro- 
posed by Mr. Leonard, a constant speed motor may drive a 
variable pressure generator which feeds a variable speed motor. 
This arrangement is somewhat expensive, and involves three 
machines instead of one, or rather an extra double machine on 
each locomotive. It may be possible to arrange one motor 
generator for each train, the train motors being on the multiple 
unit system ; but this has nearly, if not all, the disadvantages of 
the locomotive system. The system is not very efficient. The 
single-phase alternating-current motor is not at present available, 
unless it runs at constant speed. Constant pressure supply is not 
a good solution of the problem of dealing with varying speeds. 
Let us, therefore, consider the constant current. At present we 
are only considering the motors, or rather the train equipment. 

The series motors would be wound for the torque to give the 
acceleration employed, say, 0-7. There is no loss by external 
resistance, and the back pressure increases with the speed till 
half way is reached. The connections are then reversed, and the 
motors become dynamos, giving forward pressure in the mains, 
and braking at the same acceleration as before, except that it is 
negative. As there is no loss by external resistance, and as in 
the case we have taken for comparison the power spent on 
acceleration is very large in proportion with the power spent 
on train resistances, the series system returns a large percentage 
to the mains. Compared with the constant pressure system 
there is thus a great gain of energy. To get an idea of 
what this amounts to, we will work out.the example we have 


taken. 
(To be continued.) 








CATALOGUES. 


GEORGE SwitTt, Halifax.—List of the machine tools of which the 
maker now has the patterns. 

FIELDING AND Puatt, Limited, Gloucester.—Catalogue of plant 
for the manufacture of artificial stone. 

C. Wtst anD Co., Seebach-Ziirich, Switzerland.—Circulars of 
electrically-operated machine tools, &c. 

D. ANDERSON AND SON, Limited, Belfast and London.—This is a 
neat pamphlet containing illustrations of the works and buildings 
erected by this firm. 

UnITED StaTEs METALLIC PackinG Company, Limited, Brad- 
ford.—Descriptive pamphlet of the automatic self-adjusting metallic 
packing for locomotive, marine, and stationary engines. 

A. W. PENROSE AND Co., 109, Farringdon-road, London, E.C.— 
Booklet entitled ‘‘ Electric Power for Printers,” which Messrs. 
Penrose will be pleased to forward a copy to any printer free on 
application. 

Nites BEMENT-PoND CompaNy, New York.—This is a small 
booklet illustrating a few of the standard types of tools built at this 
company’s works. The contents include lathes, planing, slotting 
boring, and drilling machines, 

TAYLOR SIGNAL CoMPANY, Buffalo, U.S.A. Catalogue No. 1.— 
This book differs considerably from the average trade catalogue. 
it contains, besides a history of interlocking railway signals in 
general, a complete detailed description of the Taylor system, in 
which the switches and signals are operated by electricity. 

WESTINGHOUSE BRAKE Company, Limited, London.—This is a 
nicely got up book describing the Westinghouse electro-pneumatic 
system for the operation of railway points and signals. The pressure 
of the air used in this system is from 65 lb. to 75 1b. per square 
inch. Over 6500 Westinghouse automatic signals have been 
installed. 

BakEr’s PATENT APPLIANCES ComPANY, Limited, Scarborough.— 
Copy of new catalogue of oil separators, which contains useful in- 
formation with regard to this class of apparatus not previously 
published, and which the makers believe will be of interest to those 
who are anxious to know how to utilise their condensed water 
without being troubled with grease in their boilers. 

ALFRED HERBERT, Limited, Coventry.—A general catalogue of 
machine tools made by this firm has come to hand, and deserves a 
few words of praise for the excellent manner in which it has been 
——- The book is of a convenient size to go in the pocket, 

ut the illustrations and type do not suffer in consequence, as is 
frequently the case. The book is well printed on good paper, and 
has a copious index. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 20th. 

THE copper market has advanced considerably during the past 
few days, owing to speculative manipulation. There is an 
increased production here and abroad which threatens future 
harmony in prices. The April production in the United States 
amounted to 24,624 tons, or 3186 tons more than for the same 
month last year. Exports of copper from Atlantic ports were 
heavier than during the previous week, but the average was con- 
siderably below that of same time last year. During week ending 
May 16th, 3103 tons were exported, making a total of copper 
exportation since the first of the month of 6867 tons. 


e leading lead refining interests maintain prices on a basis of 
4-12} cents for 50-ton lots. The St. Louis market is very firm. 
Arrivals of pig tin at Atlantic ports since the first of the month 
aggregate 1729 tons; afloat, 4072 tons. The strike of 150,000 
anthracite coal miners seems to have been definitely inaugurated, 





and already coal is advancing in price owing to the fact that stocks 
outside of a few hands are very light. The railroads have taken 
care of themselves, and a few large manufacturing interests are 
likewise provided for, but the rank and file of consumers are 
practically bare, and dependence will be had upon bituminous 
sources, 

April gross earnings of railroads show an increase of 11 per cent. 
—a slightly larger mileage over April of last year. Railway con- 
ditions are very gratifying, and an unusual amount of railway 
building is now projected for 1903. The building requirements for 
this year are barely covered. In fact, there are inquiries in the 
market at the present time for considerable supply of rails for the 
latter part of the year. Consumers are rife of heavy orders now 
under consideration, and in a few days the outcome will be known. 
It is rumoured that the inquiries in hand now foot up over 100,000 
tons. This is probably far below the actual facts. The combina- 
tion of the steel foundries, with a capitalisation of 40,000,000 dols., 
will be consummated before the close of this week. The company 
will have a close alliance with the Morgan interests. This 
company controls 75 per cent. of the country’s steel casting 
output. Thomas A. Edison announces that his method of 
extracting iron from ore by magnetic process is a success, 
and the expansion of his works in order to secure greater 
capacity. The method will be put upon a commercial basis, and 
become an important factor in the supply of iron for metallurgical 
purposes. The steel industry is in about the same condition it has 
been for weeks and months past. Consumptive capacity is in 
excess of current demand, notwithstanding the extraordinary 
increase in capacity. Vigorous efforts are again being made to 
secure steel from abroad, and with some better success than here- 
tofore mentioned. Consumers of steel rails are unable to place 
orders for necessary supplies this year. All branches of the 
industry are strained to meet the wants of customers. Pig iren is 
strong and active, but has not advanced. All kinds of finished 
products remain where they were. A strong effort is being made 
by the corporate interests to prevent any actual advances. 
The argument is used that the present excitement on 
the subject is without cause, and that when customers need 
material the mills will be in a pysition to meet their demands. 
This is a statement for which proof is wanting. Inquiries are 
springing up from unexpected sources all over the country. The 
smaller industries are driven to the utmost, and are making 
demands upon iron and steel producers which the latter are not 
prepared to meet with the desired degree of promptness. All crop 
conditions are reported favourable. This is the strongest factor 
in the whole situation. With good crops and good prices the 
multitude of new projects will be pusbed forward in which iron 
and steel will be the leading materials needed. All material entering 
into agricultural implements and farm machinery are in very active 
demand. Mining requirements are also very heavy, and a great 
many companies are now placing machinery, and all kinds of 
mine equipments. 
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Son, 1902, Price 15s, net. 








A TURBINE YacuHTt.—A very fast yacht, built to the order of 
Colonel McCalmont, from designs prepared by Messrs. Cox and King, 
was launched on Saturday, the 24th inst., from the yard of 
Yarrow and Co., Poplar. This yacht is of very special design, 
being built on the lines customary with vessels of the torpedo boat 
class and provided with turbine engines constructed by Messrs. 
Parsons, fitted with three shafts and three propellers on each shaft. 
As regards the hull and boilers the yacht is identically like a first- 
class torpedo boat, the boilers being of the Yarrow type ; therefore 
the trials will be watched with interest, as forming a fair com- 
parison with those of similar vessels provided with boilers of this 
class but fitted with reciprocating — the machinery being 
the only portion of the vessel in which it differs from a Yarrow 
first-class torpedo boat, 


THE RaiLway CLUB.—At the monthly meeting of the Railway 
Club held at the Memorial Hall, Farringdon-street, E.C., on the 
15th inst., the subject of the paper was “ Railways of the United 
States of America,” compiled and delivered by the Vice-president. 
The subject was illustrated by numerous diagrams and illustra- 
tions, and was greatly appreciated by a numerous gathering of 
members, who, at the conclusion of the meeting, accorded the 
lecturer a hearty vote of thanks. On Saturday, the 24th inst., 
members visited the works and running sheds of the Midland 
Railway Company at Kentish Town, by the courtesy of Mr. 8. W. 
Johnson, locomotive superintendent. The departments inspected 
included the fitting, coppersmiths’, paint, and smiths’ shops, the 
stores, and at the conclusion of the visit the running sheds, which 
are three in number, and like the works, are thoroughly up to date 
in every detail, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ayp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Now that work has been resumed after the holidays, the mills and 

forges are well employed once more, and a fair amount of new work 

is on offer which itis hoped will result in business later on. At present 
there js a partial lull in the market, a sort of ‘‘hush of ex ectation’ 

—if the phrase may be employed—due to the possibility of the 

announcement of peace. Firms doing a South African business were 

to-day—Thursday—on’Changein Birmingham noticeably alert, and 
their preparations are in a complete state for dealing with the 
increased business which they anticipate will follow the peace 
announcement. The galvanised iron manufacturers are the people 
chiefly concerned, and their quotations are fully up to the previou 
best, and are firmly maintained at £11 10s. to £12 for corrugated 
sheets of 24 gauge f.o.b. Liverpool. There is a good deal of 
business doing in plain sheets also, at £7 15s. to £8 for singles 
£7 lis. 6d. to £8 2s. 6d. for doubles, and £8 10s. to £8 15s. for 
trebles. In the bar trade the makers of best iron are wel] placed 
for orders, and quotations continue £8 10s. as the basis price for 
marked bars. Common bars are £6 7s. 6d. to £6 10s. and old orders 
are being worked off rather faster than new ones are coming in, 

There is one department of the market in which a decided rise 
has lately taken place, namely, in tinned sheets. These are now 
being quoted about £2 per ton dearer than about three weeks ago 
the chief cause being the rise in tin. Coke qualities of tinned 
sheets made by some of the South Staffordshire and East Worces. 
tershire firms are quoted £27, and charcoal qualities £29, Tip. 
plates are also considerably dearer. Manufacturers declare that 
these advances are not more than is necessary to cover the rise jn 
tin, which has gone up about £30 in the og three months, and 
which was quoted to-day £135 15s. to £136 5s. for fine foreign 
cash, and £132 5s. to £132 15s. for three months. Hoop iron was 
to-day quoted £7 5s. to £7 10s.; nail rod and gas strip, £6 15s, to 
£6 17s. 6d. 

In the pig iron trade there are a good number of orders in hand, 
and prices are well upheld. Northamptons are quoted 5ls, to 
52s, 6d.; Derbyshires, 52s. to 53s.; and Lincolns, 54s. With 
reference to Staffordshire sorts, these are quoted as follows:— 
Staffordshire cinder, 48s. 9d.; part-mine, 53s. to 55s.; all-mine, 
57s. 6d. to 62s. 6d. for ordinary, and 77s. 6d. to 80s. for best; 
whilst cold blast is 95s. to 100s. 

A oe ey of continental competition in structural steel is 
reported to be a feature of the current state of affairs in the steel 
trade, Belgian girders and beams being involved. Steel girders of 
local make are quoted in this district £6 to £6 5s., but Belgian 
descriptions are obtainable at about 5s. per ton less. Steel plates 
are £6 15s. to £7 5s., angles £5 15s. to £6 5s., and mild steel bars 
£6 10s. to £7. 

The National Traction Engine Association was strongly repre- 
sented at a Local Government Board inquiry at Worcester on tke 
27th inst., held to hear objections to the proposed new by-laws cf 
the County Council in respect to locomotive traffic. The object of 
the by-laws is to prevent certain roads and bridges being used by 
road locomotives and traction engines, on the grounds of danger 
to the bridge or of danger or inconvenience to the public. In 
support of the opposition evidence was given by Mr. Howard 
Humphreys, Consulting Civil Engineer to the Association ; Mr. G. 
Burrows, of John Burrows and Son, Leigh ; Mr. T. Boulter, Hartl- 
bury; and Mr. R. Bomford, of Pitchill, who represented R, and 
B. Bomford and the Oxford Steam Ploughing Company. The 
general feeling in engineering and locomotive power using circles 
is that locomotive traffic in Worcestershire is by no means so 
unrestricted as it ought to be, and the action of the Association is 
being followed in this part of the country with a great deal of 
interest. 

An extra powerful vertical engine of 2500 indicated horse-power 
has just been completed for the electricity department of Leeds by 
Bellis and Morcom, Ledsam-street, Birmingham. It is intended 
to couple the engine direct to a dynamo with a normal output of 
1400 kilowatts, but capable of generating 1540 kilowatts. The 
engine is designed to produce, with a steam pressure of 170 lb. to 
200 Ib. per square inch, 2200 brake horse-power, or bs pee of 
2500 indicated horse-power. It is vertical, of the double-acting 
triple-expansion enclosed type. The three cylinders have respec: 
tively diameters of 23in., 35in., and 55in., the length of the stroke 
is 30in. The shaft on which the cranks are set at 120 deg. is 12in. 
diameter, whilst the total height from bed-plate to top is 22ft. 
Some fine castings have been employed in the construction, the 
bed-plate, which measures 21ft. by 8ft., being 16 tons in weight. 
The casing, which is cast in two pieces, weighs 22 tons, and the 
low-pressure cylinder weighs 9} tons. The aggregate weight of 
the engine is 105 tons. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


Manchester.—The situation in the iron trade here presents no 
really new development so far as the actual business position is 
concerned, The return to normal conditions after the interruptio 
caused by the holidays has not been accompanied by any very 
material increase of buying, transactions during the past week 
having been mostly confined to small, hand-to-mouth quantities, 
but if anything a rather more hopeful tone as to the future pre- 
vails in many quarters. No doubt this has been chiefly induced 
by the peace prospects, which have brought about a further 
hardening in the speculative brands of pig iron. The outlook of 
the market is, however, still surrounded with a good deal of uncer- 
tainty, and the general disposition is to operate cautiously until 
prospects can be more accurately estimated ; but on orders passing 
through full quoted rates have to be paid, with any movement at 
all in the direction of a stiffening on recent quotations. 

The condition of the various branches of engineering remains 
much as previously reported. Where new orders of any moment 
are secured they are chiefly in the electrical engineering, locomo- 
tive building, and structural engineering departments, and for 
some special types of machine tools. In other directions only 4 
very moderate amount of new business comes forward, and many 
establishments are becoming decidedly slack, although there is 
nothing in the shape of general depression. A slight improvement 
is noticeable in some sections of the textile machinery trades, but 
the general condition of this department continues very unsatis- 
factory. 

There was only a moderate attendance of iron trade representa- 
tives at Tuesday’s Manchester Change meeting, and the business 
doing was of very small weight. Orders coming forward for pig 
iron are limited to the covering of absolute wants, and transactions 
of any moment are quite exceptional. Apart, indeed, from the 
caution of buyers, many of the makers are so fully sold for 
their present restricted production that they are scarcel 
in a position to entertain business of any magnitude for quic 
delivery, and on such small orders as they are booking they hold 
firmly to quoted prices. Delivered Manchester, No. 3 foundry 
Lancashire remains about 58s, 6d., less 24 ; Lincolnshire, 52s. 6d. 
to 53s. net; Derbyshire, 56s, 6d. to 58s. 6d. net; with forge 
qualities, delivered Warrington, 53s. 6d., less 24 Lancashire, and 
52s. 2d. net Lincolnshire. iddlesbrough has shown a continued 
hardening to the extent of about 6d. per ton, and ranges from 
57s. 7d. for open to 58s. 1d. for special brands, net by rail Man- 
chester. Scotch iron is about 3d. dearer than last week, Eglinton 
averaging 57s. 9d. to 58s, 3d., with Glengarnock 61s. 3d. net, 
delivered Manchester docks 

In finished iron a moderate business comes forward, and as 
makers are generally pretty fully engaged, in some cases over 
the next two or three months, they are firm in maintaining 
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list rates. Delivered Manchester district, Lancashire bars remain 

£6 10s.; and North Staffordshire, £6 10s, to £6 15s. ; sheets, 

£8 bs. to £8 7s. 6d.; hoops, £7 2s. 6d. random to £7 7s, 6d 
ial cut lengths, delivered here, and 2s. 6d. less for shipment. 

Py a slow demand is reported by nut and bolt makers, with list 

pera unchanged, but the general tendency of prices is to ease 

down, if anything. r ; RO 

In the steel trade a fair business is stirring, and works, as a 
rule, are well employed, particularly in connection with structural 
requirements, For hematites prices are strong, with perhaps 
rather an upward tendency here and there on recent minimum 
rates, but the average quotations are still about 68s. 6d. and 69s. 
to 70s. net for No. 3 foundry, delivered Manchester. Local-made 
pillets are firm at £4 18s. 9d. Warrington, and £5 Manchester net ; 
steel bars, £6 12s. 6d.; common plates, £6 2s. 6d. to £6 5s.; boiler 
plates, £7 10s., less 25, delivered Manchester district. 
plates, 

A steady demand 1s re rted for manufactured metal goods, 
and makers have a tolerable weight of orders in hand. Some of 
the business secured is, however, rather of an unprofitable 
character. List rates are unaltered, but there is some cutting in 
prices to obtain orders, this applying more particularly to foreign 

tracts. 

The Stuart-street electricity generating works of the Manchester 

Corporation, which is erected on a site of 8} acres, and when 

completed will probably be the largest station of the kind in 

England, was onneey opened on Tuesday by the Lord Mayor, 

Alderman Hoy. In this station, under arrangements at present in 

progress, there are to be two installations—one of 15,000 horse- 

ower, under Dr. Kennedy’s scheme, and the other of 12,000 
horse-power, under a scheme prepared by Mr. G. F. Metzger, the 
chief electrical engineer to the Corporation. The plant that is 
being put down for the first-named installation includes six 
2500 horse-power steam alternator sets, with twenty-four 
water-tube boilers and other plant. Mr. Metzger’s scheme 
includes two sets of 6000 horse-power each, which are the 
largest of their kind contemplated for use in central stations 
in this country, and the buildings in which this plant is housed 
will be of sufficient dimensions to accommodate 24,000 horse- 
power, as it is anticipated a further extension of the plant will be 
required at a not very distant date. When the plant under the 
two schemes is completed, the total horse-power available at the 
various works of the Manchester electricity department will be 
58,000 horse-power, and the length of cables needed to transinit 
the current will be no less than 360 miles. 

Under the direction of Mr. W. C. Mitchell, who for the last three 
months has had charge of the new works of the British Westing- 
house Company at Trafford Park, great progress has been made in 
the equipment of the various shops, which so far as building 
operations are concerned are now complete. About 1500 men are 
at present employed in assembling and installing the machinery, 
of which about 60 per cent., chiefly in the smaller class of tools, 
has been delivered, but the bulk of the heavier plant, consisting of 
exceptionally massive lathes, planers, &c , has yet to be received. 
With the arrival of a number of Aierican experts to take charge 
of the various departments, the fitting up of the shops has pro- 
gressed with exceptional rapidity during the last few weeks, and 
it is expected that manufacturing operations may be commenced 
within the next two or three months. 

The sections of the works nearest completion are the tool rooms 
and the upper floors, some sections of which are in running order, 
whilst several departments on the ground floor are now working 
on details for the equipment of the works, but not in manufac- 
turing. Hydraulic lifts for the various shops, supplied by Messrs. 
Musker, of Liverpool, are also in operation. All the overhead 
travelling cranes, which have also been supplied by English makers, 
have been delivered and placed in position on the tracks. 

The electrical power now being used is developed by two tem- 
porary locomotive boilers through a 250-kilowatt generating set. 
A large battery of Babcock and Wilcox boilers, each of 480 horse- 
power will, it is expected, be ready in about a month or so, and 
a pair of 1200 horse-power Westinghouse vertical Corliss engines 
are now being assembled on the foundations. 

Another part of the plant which is practically in running order 
is the pattern-making and carpenters’ shops, which are equipped 
with the most modern and improved wood-working machinery. 
The steel foundry, with its system of 20-ton open-hearth Wellman 
tilting furnaces, is well advanced, the floors being now cleared 
of débris and waste material, in order that the moulding 
floors may be got ready. The iron foundry has been somewhat 
delayed owing to the failure of contractors to deliver the equip- 
ment in time. Large 60in. and 72in. cupolas are, however, now in 
process of erection, and core ovens, tumbling barrels, and other 
equipment are also being pushed forward, and it is anticipated 
that in a week or two moulding will be commenced in this depart- 
ment, 

In the coal trade operations are gradually resuming their ordi- 
nary course after the holidays, but there is as yet nothing to 
afford any very definite indication of the probable movements of 
the market. ith the advent of warmer weather requirements 
for house-fire coals have necessarily fallen off considerably, but 
apparently this has not so far been to such an extent as 
materially to affect the position of collieries. The demand recently 
has been decidedly above the average for the time of the year, and 
the extra sales prior to the pit stoppages in many cases practically 
took away the very moderate stocks that were held. Prices conse- 
quently have so far beensteady at the reduced rates which came into 
operation with the commencement of the month. With a tapering 
off in requirements to the ordinary summer level the tendency 
must necessarily be in a weakening direction, but for the present, 
at any rate, prices are maintained at about 13s. 6d. to 14s. best 
Wigan Arley ; 12s. to 12s. 6d. Pemberton four-foot and seconds 
Arley ; 9s. 6d. to 10s. common house coal at the pit. The lower 
descriptions of round coal are in moderate request for iron 
making, steam, and general manufacturing purposes, with ordinary 
steam coal remaining at about 8s. 6d., although 9s, is obtained in 
some cases for the better qualities at the pit mouth, 

Nothing further of any moment has Gin done in connection 
with the gas coal and locomotive fuel contracts, but on settle- 
ments so far made the prices I have previously quoted may be 
taken as representing about the average basis. 

A fair demand comes forward for the better qualities of engine 
fuel, and prices are well maintained on the basis of 6s. 6d. to 7s. at 
the pit. e position with regard to common slack is not so 
satisfactory. Supplies are being offered from outside districts at 
under local rates, especially from Derbyshire. Common Lancashire 
slack is quoted about 4s. 6d. to 5s., but Derbyshire slack can be 
bought at from 2s, 6d. to 3s. 6d. at the pit mouth, 

In the shipping trade rather more business is stirring in some 
quarters, but the general demand is not more than moderate, 
with prices ranging from 9s. 6d. to 10s. and 10s. 3d. for steam 
coal, according to quality, delivered Mersey ports. 

Coke is steady at about 22s. to 24s. best Lancashire foundry, 
and 18s. 6d. to 14s. best washed furnace coke, at the ovens. 

_Barrow.—There is much firmness and strength in the hematite 
pig iron trade, and the market is decidedly buoyant. Indeed, the 
demand is increasing, and makers are not only very fully sold 
forward, but are finding it necessary to increase their production 
by the re-lighting of furnaces. There are 36 furnaces in blast, 
compared with 35 in the corresponding week of last year. One of 
the 36 furnaces is engaged in the production of spiegeleisen. 
Stocks and warrant iron have been reduced during the week by 
439 tons, and there is now on hand 14,807 tons, being a reduction 
of 137 tons since the beginning of the year. The stocks held at 
the moment are the lowest for over thirty years. Makers quote 
60s, 6d. for mixed Bessemer numbers net f.0.b., and warrant iron 
is steady at 59s, 6d. net cash sellers, buyers 1d. less. 

Tron ore is in Eng demand from local mines, and best sorts 
command good sales,. Twelve shillings per ton is the quotation for 
good average sorts, and as.the supply is not adequate to the demand, 
smelters are compelled to buy largely of Spanish ores, which are 





quoted at 15s. per ton. Mining developments are, however, likely 
to result in an increased production of native ores. 

Steel makers are busy in all departments except that of steel 

lates, the mills having only been indifferently employed since the 
aa of the year. There are signs, however, of an improved 
demand, and it is thought probable that before Midsummer the 
orders held for shipbuilding material will be sufficient to warrant 
full activity. The demand for steel rails is brisk, and orders are 
well held. Prices are easy. 

Shipbuilders are busy. Last Saturday the Lords of the Admiralty 
visited Barrow and went down with some of the new submarines in 
the docks. They also saw some interesting experiments in gunnery 
at Eskmeals, one of the features of which was the piercing of a plate 
of Krupp’s armour 12in. thick by a Johnson capped projectile. 

Coal and coke quiet at late rates. 

The export shipping trade is very busily employed. The ship- 
ments from West Coast ports last week represented 8050 tons of 
iron, and 13,549 tons of steel, being an increase in iron of 1060 tons 
and in steel an increase of 9166 tons. The shipments this year 
stand at 166,088 tons of iron and 212,012 tons of steel, an increase 
in iron of 22,534 tons and in steel an increase of 31,309 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

No great change has taken place in the state of the South York- 
shire coal trade during the past week. The demand for house coal 
shows signs of slackening now that the weather is more genial, but 
up to the present prices show little change, though merchants and 
customers are asking for lower rates, Best Silkstones are quoted 
from about 13s. to 13s. 6d. per ton; seconds, lls. to lls. 6d. ; 
nuts, from 10s, to 10s. 6d. per ton. A fair tonnage is being sent 
to London and the southern markets. 

The demand for steam coal is somewhat brisker. Large quantities 
are being forwarded to Hull, Grimsby, and Goole for shipment 
chiefly to the Baltic ports, but West Yorkshire, Derbyshire, and 
Notts pits are competing keenly with South Yorkshire collieries, 
and this prevents any change in quotations. The bulk of the 
business is under contract, and in the open market owners find it 
difficult to obtain more than 9s. per ton for best Barnsley hards, 
other qualities being lower in proportion. Since work was resumed 
there has been a good potenti for steam coal for locomotive pur- 
poses. The call for gas coal is only moderate, with prices rather 
weaker. Small coal and slack are plentiful, and the coke trade 
shows a further improvement. 

In the iron trades the languor previously reported still continues, 
and is not likely to be changed until Government orders are placed. 
The armour for the three battleships King Edward VII., Dominion, 
and Commonwealth, is expected to be ordered next week. The 
tenders were opened some time ago, and the work is usually 
decided upon within a fortnight afterwards. There will be no 
improvement in the iron or steel industries until these Admiralty 
and other orders are received. It is a little noteworthy, however, 
that although Yorkshire irons are in such slow request, the prices 
are rather firmer. Merchants express the opinion that this up- 
ward tendency is entirely on account of speculation. Peace 
prospects are feeding to hopes of sudden revival in the general 
trades, and the conditions consequently encourage speculative 
buying. The steel manufacturers are most indifferently employed, 
and will need a good deal more than Government orders to give 
thera all the work they need. 

In the lighter industries of the city there is an increasing 
demand reported for the higher gradesofcutlery. Thisis supposed 
to be on account of the Coronation festivities. Very general dis- 
appointment is expressed, however, at the lightness of Coronation 
orders in the silver and plating trades. ‘he season is too far 
advanced for any great change to take place now, and though 
there is a considerable improvement in the metropolitan demand, 
the business done is very far short of what was anticipated. Much 
complaint is heard concerning the country trade. Travellers in the 
provinces are having a dull time. 

In what may be called the newer industries of the place—such 
as specialities for electric installation and electric traction-—there 
is very good business in hand, but it is being more cut up than 
before, owing to the increase of firms who have turned their 
attention to the work. The orders are not very evenly divided, 
the establishments which were the first to take advantage of the 
new development still obtaining the bulk of the business. It is, 
however, a business practically in its infancy, and manufacturers 
are sanguine they will have abundant employment in the future. 

Increasing inquiries are being received on South African account. 
The first trades to benefit are expected to be those connected with 
railway material, mining tools, excavation tools, and similar 
specialities ; but up to the present the most important orders have 
been for the equipment with cutlery and plated goods for the new 
hotels and extension of existing places. Singularly enough, the 
principal demand has been for the silver and plated wares, 
several of our manufacturers having been quite busy for months on 
South African account. German, French, and United States 
competitors are keeping a wakeful eye on the markets which are 
likely to be opened first, and the rivalry of the foreigner threatens 
to be excessively keen. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


GENERALLY the iron and steel industries have shown improve- 
ment this week, and a good deal of business has been done in most 
branches; in fact, the demand has been more animated than at any 
time this month, and prospects are accounted good. The prospects 
of peace have had a good influence on the market, as it is believed 
thatit cannot fail to bring about further activity in trade, and as a 
rule producers are asking more for forw than for prompt 
deliveries of iron and steel. America is expected to become a still 
larger buyer of pig iron from this district than it has been, and as 
long as trade outthere continues to be prosperous there can hardly 
be any material decline in prices on this side. Much of the improve- 
ment that has taken place in our prices has been influenced by the 
activity in the States, and the benefit accruing therefrom has been 
felt more in this district than elsewhere, as prices have not heen so 
high here. For some time ordinary Cleveland iron was what was 
required for despatch to the States, but now it is hematite that is 
chiefly called tor. An American buyer has within the last few days 
been visiting the principal ironmasters and merchants on Teesside, 
more particularly those doing business in hematite iron, but it does 
not appear that any actual business has yet come out of this. 

This is the more surprising, as East Coast hematite pig iron is cer- 
tainly a good deal cheaper than either West Coast or Scotch hematite 
pig iron. ‘hus makers here are taking 57s. per ton for mixed 
numbers, whereas West Coast makers ask 60s., and Scotch 61s. 6d., 
and neither of them have an advantage in freights to make up for 
the higher prices they quote. The East Coast price must be 
looked upon as unsatisfactory, and cannot well cover the cost of 
production. The low price of hematite pig iron in this district is 
not easily accounted for. Last year it was 16s. 6d. per ton dearer 
than ordinary Cleveland iron, and usually it is 10s. more, but to- 
day the difference is under 8s, Last year we had hematite makers 
asking 60s. for mixed bers when Cleveland ordinary No. 3 
iron was at 43s. 6d.; now, when the latter is at 49s. 3d., they 
accept 57s. This year ordinary Cleveland iron has improved 
6s. 6d. in value, against only 2s. 6d. for hematite. The situation 
in the kematite pig iron trade of the North-east of England can 
thus be looked upon as satisfactory, and in this it is rather excep- 
tional, the more so that there is scarcely any stock held either by 
urikers or in the public warrant stores—in the latter, in fact, the 
total quantity stored is only 300 tons, 

The situation as regards ordinary Cleveland pig iron shows quite 








a contrast to that in the hematite branch, and this notwithstand- 
aq Set shipments this month are poor, and that stocks in the 
public warrant stores are again increasing. For more than a week 
there has been a steady increase, and the heavy reductions of 
the early part of the month are more than counterbalanced, 
seeing that on the 28th the stock was 142,096 tons, and the increase 
for the month was 1718 tons. The increase is partly due to the 
fact that as there has been a better demand for warrants and 
higher prices have been paid for them than for makers’ iron, pro- 
ducers who can convert their iron cheaply into warrants have been 
sending more into the public stores. Nearly all the business in 
the warrant market is in Cleveland iron, Scotch and hematite 
being seldom inquired for. Speculators can operate more safely 
in Cleveland than in other warrants, as there is a much larger 
stock—142,000 tons, against 52,000 tons of Scotch. The more 
active business in Cleveland warrants has led to their rising in 
value faster than Scotch, and they have this week been only 4s. 3d. 
per ton below the latter, whereas during the greater part of last 
year the difference was between 8s. and 9s., and at one time 
13s, 3d. The difference now is hardly enough to enable makers of 
Cleveland iron to deliver it to the Glasgow foundries at a price 
which will compete successfully with Scotch iron, and less is being 
sent than for a long time past—fully 30 per cent. less than was 
reported last month. 

Makers have been quoting 49s. 3d. per ton this week for early 
f.o.b. deliveries of Cleveland pig iron, and not less than 49s. has at 
any time been reported since Jast Friday. More had to be paid 
for forward delivery by at least 3d. per ton. The prices are thus 
better than any known for the last eighteen months. The lower 
qualities of Cleveland pig iron have gone up in price, and they 
are reported to be scarce. There is no stock of them in the public 
stores, as they are never lodged there, and thus consumers cannot 
fall back upon the stores when makers cannot supply them with 
all they need. No. 4 foundry has been raised to 45s. 6d.; grey 
forge to 48s.; mottled to 47s, 6d.; and white to 47s. per ton, all 
for early delivery, and buyers find they cannot get them at less. 

The exports of pig irou from the Cleveland district this month 
are unsatisfactory, being a good deal short of those reported for 
March and April, and also for May in several — past, this being 
due to the fact that the prices have got too high to allow of the 
trade with Scotland being fully maintained, and there is no 
improvement in business with the Continent. The total ship- 
ments of pig iron this month have only reached 79,546 tons up to 
the 28th, as compared with 97,788 tons last month, and 102,452 
tons in May, 1901, also to the 28th. 

The Cleveland ironmasters and the executive of the men’s 
association have arranged that in order that the blast furnacemen 
may be able to take part in the Coronation festivities, operations 
shall be suspended at the furnaces for twenty-four hours, and the 
men are urged to go back promptly to their work. It was thought 
the employers would have kept the furnaces going and paid the 
men an extra wage. 

The manufacturers of iron bars in the North of England and 
Scotland, including about forty firms, have followed the example 
of the plate makers in organising a combination to regulate prices. 
Since last July the price of common iron bars has been at £6, less 
24 per cent. f.o.t., and the first action of the syndicate has been to 
advance quotations of bars 5s. per ton, making common iron bars 
£6 5s.; best bars, £6 15s.; and best best, £7 5s., all less 24 per cent. 
The syndicate of plate makers has fora considerable period worked 
very successfully, and the bar makers think their organisation 
would really well answer its purpose. ’ 

Though the shipbuilders are less favourably situated than for 
several years, the plate and angle makers are still well off for 
work, orders having come in more freely from other consumers 
than the shipbuilders, and prices are fully maintained ; in fact, it 
is believed that some advance will shortly be made by the plate 
manufacturers. The present quotation for steel ship plates is 
£5 15s.; for steel boiler plates, £7 10s.; for steel ship les, 
£5 12s. 6d.; for iron ship plates and angles, £5 2s. 6d., all less 24 per 
cent. It is not likely that iron plates and angles will be cheaper 
than steel, as it costs less to manufacture the latter. The demand 
for steel rails is improving, and producers.are better off for orders 
than they have been for a long time, while prospects of their being 
more satisfactorily situated are Thus the price is fully 
maintained for heavy steel rails at £5 10s. net at works. The 
increased demand is mostly on export account. The output of 
tramway rails is increasing rapidly. Pe 

The official return to the Board of Conciliation and Arbitration 
for the Manufactured Iron Trade of the North of England, showing 
the net average prices realised for the finished iron delivered by 
the firms in the district during March-April, was fairly satisfac- 
tory, as the decrease from the previous return was only Is. 5-23d. 
per ton, the average being £6 3s. 9d. This was rather a better 
price than was expected. As compared with the best price 
reported during the late ‘“‘boom”—the figure for September- 
October, 1900—there has been a decline of £2 2s, 2-22d., and the 
price is back to what was reported for May-June, 1899. Iron rails 
dropped 6-46d. during the last two months reported on; bars, 
1s, 0-95d.; and angles, 4s. 1-84d.; but plates improved, though 
only by less than a farthing per ton. The deliveries were short of 
those ‘reported for the previous two months, which may be 
accounted for by the Easter holidays. Wages at the finished iron 
works are regulated by these returns, and the reduction in realised 
prices has not been enough to call for any interference with them 
for June and July. 

The following is the summary supplied to the Board by the 
official accountant :— 


Sales during the Two Months ending April 30th, 1902. 





Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
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Rapid progress is being made in the construction of the new 
Durham Coast Railway, which is to connect the Hartlepools with 
Seaham Harbour and Sunderland, and open out a new coalfield. 
It is nine miles eight chains long, and there are to be three stations, 
one at the new Horden collieries. There are twenty-six bridges and 
viaducts, and of the latter three have steel girders, all the rest are 
of brick. 

The coal trade shows improvement, deliveries having increased, 
especially on export account, and collieries are kept in fairly full 
operations, while the prospects for June are encouraging. The 
price of best steam coal ranges from 11s, to 11s. 6d., seconds from 
10s. to 10s. 3d., and smalls from 5s. 9d. to 6s., ali f.o.b., while gas 
coals are firm at 9s. to 9s. 3d. Coke is in better request, but the 
price of medium furnace ccke delivered on Teesside has not risen 
above lds. 3d. per ton, and foundry coke is at 16s. 9d. to 17s. per 
ton, f.o.b. It is reported that the Carlton Iron Company are about 
to re-open the Mainsforth Colliery near Ferry-hill station, which 
has beenidle for over twenty-five years. The pit was never fully 
at work. Messrs, Pease and Partners are erecting at their Crook 
collieries a coal-washing, screening, and crushing plant capable of 
dealing with 100 tons of coal per hour. It has been designed by 
Messrs. Evence Coppée, of Cardiff. At their Bankfoot colliery a 
large electrical plant is being installed, and coal-cutting machinery 
for ‘‘long wall” work is being introduced, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been a quiet feeling in the Glasgow pig iron markets 
The demand for warrants was poor, and there was no disposition 
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the future. At the same time there are several considerations of 
some importance urged by the “‘bull” side in support of a stronger 
condition of the market. These include the favourable state of 
the American iron and steel industries and the impression that on 
the termination of the war in South Africa the trade is likely to 
reap considerable advantage. 

The amount of the business in Scotch warrants is remarkably 
small, and is, no doubt, to be accounted for by the holders of these 
warrants being in a position at the moment to keep them off the 
market. The prices quoted for this class of iron are 53s. 10d. to 
54s. cash, and 54s. 1d. to 54s. 3d. one month. Business for the 
latter period is reported at 54s. 1d. and 54s. 1}d. Cleveland 
warrants have sold from 49s. 44d. to 49s. 6d. cash, 49s. 8d. for 
delivery in seventeen days, and at 49s. 84d. and 49s. 74d. one 
month. Cumberland hematite warrants are very quiet, the price 
being nominally 60s. perton f.o.b. at Cumberland ports. 

A large quantity of Scotch hematite is passing into consump- 
tion at steady rates, the merchants’ price being 62s. per ton for 
delivery at the West of Scotland steel works. 

Since last report one hematite furnace has been put out at 
Coltness Ironworks, and the total now in operation in Scotland 
is 85, compared with 81 at this time last year. There are 44 pro- 
ducing hematite, 37 ordinary, and 4 basic iron. 

The quantity of pig iron in the Glasgow stores has not 
shown very much change for some time, the weekly reductions 
having at most been from 100 to 200 tons. ‘he total stock held 
at present is 52,600 tons, and this is a small quantity, so small 
indeed that it exerts hardly any influence on the markets, either 
in an upward or downward direction. 

Prices of the Scotch makers’ special brands of pig iron keep very 
steady. G.M.B., No. 1, is quoted at Glasgow 55s. 9d.; No. 3, 53s.; 
Wishaw, No. 1, 56s. 3d.; No. 3, 53s. 6d.; Carnbroe, No. 
57s. 6d.; No. 3, 57s. 6d.; Clyde and Calder, Nos. 1, 56s.; 
Nos. 3, 53s.; Gartsherrie, No. 1, 66s. 6d.; No 3, 56s. 6d.; Lang- 
loan, No. 1, 70s.; No. 3, 59s.; Summerlee and Coltness, Nos. 1, 
70s. 6d.; Nos. 3, 58s.; Glengarnock at Ardrossan, No. 1, 66s. 6d.; 
No. 3, 56s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 56s. 6d.; 
No. 3, 53s. 6d.; Dalmellington at Ayr, No. 1, 56s.; No. 3, 53s.; 
Shotts at Leith, No. 1, 70s.; No. 3, 58s. 6d.; Carron at Grange- 
mouth, No. 1, 68s.; No. 3, 58s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 6359 tons, compared with 6205 in the corresponding week of 
last year. The arrivals of Middlesbrough pig iron at Grangemouth 
were smaller than usual, being 6714 tons, or 2862 less than in the 
same week of last year. In the case of the Scotch shipments 
there is an increase of 11,697 tons, and in that of the Cleveland 
imports into Scotland an increase of 39,567 tons over the respective 
quantities dealt with from the first of the year 1901 until date. 

Business is reported to have been done in steel scrap for shipment 
to the United States, but the amount of it has not been ascertained. 
There have also been some inquiries for pig iron for America ; but 
if the latter were of considerable amount, or likely to lead to 
immediate business, the likelihood is that their influence would by 
this time have been felt on the market. 

The volume of business in the coal trade appears to be well main- 
tained. While the aggregate shipments from Scottish ports are 
about 6000 tons less than in the preceding week, they are 8839 tons 
over those of the corresponding week, and the demand for future 
shipment has within the last day or two considerably improved. 
Inquiries for coal tonnage both to the Baltic and Mediterranean 
ports are better than for some weeks past. Inthe home branch of 
the trade, business keeps active. Manufacturing consumers are 
taking full supplies, and the household demand is maintained by 
stormy weather. There is practically no change in coal prices. 

The wages question in the Scottish coal trade has been amicably 
settled.- It has been agreed that the Conciliation Board, which 
was instituted two years ago, and has preserved the peace and done 
good service otherwise in the interval, shall be continued, and this 
board, composed of representative coalmasters and operative miners, 
has arranged what is practically at once a minimum wage and a 
sliding scale. The minimum and maximum rates within 
which the board may adjust wages are 374 per cent. and 
100 per cent. respectively over the 1888 standard, the range 
of the scale being thus from 5s. 6d. to 8s. per day. The net 
average realised price for coals at the pits is to form the basis in 
adjusting a rise or fall. The plan is for accountants appointed by 
the Coalowners’ Associations to ascertain the total tonnage output 
of the mines, and divide it by the total net money received by 
the coalmasters in a given period. For a present basis an average 
is to be struck for the three months of December, January, and 
February last, and it is understood no alteration either way will be 
made for less than 5 per cent. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


On ’Change, Cardiff, mid-week, prices of coal for forward ship- 
ment were reported as decidedly firm, and many collieries are so full 
of orders that they decline to quote for June and even July ship- 
ment. Most of the coal has apparently been bought by the 
middlemen. Foreign buyers are still holding off, and I was in- 
formed this week by a prominent merchant that he found it 
impossible to sell coal abroad on the basis of 15s. f.o.b. for best 
Cardiff coal]. The colliers’ holidays, as feared, have disorganised 
business to a considerable extent. Several shipowners were under 
the impression that a decided rise in freights would be seen after 
the holidays. This has not taken place. In fact, I am assured 
that the freight market has an easier tendency. One of the largest 
shipowners at Cardiff states that in the whole of his long experience 
he has never seen the shipping trade in sucha bad state. Many mer- 
chants and shipowners consider that a revival of trade will followa 
declaration of peace in South Africa ; but it must not be forgotten 
that there are a large number of steamers laid up, and any decided 
improvement in freights would bring them out, and ease the 
market. Pitwood remains firm; but little is being bought, on 
account of the high price asked in Bordeaux. I hear that the 
figure there is 14s. 6d.; this, added to 5s. 6d. freight, leaves no 
margin. This accounts for merchants bringing out what they 
have already bought, and abstaining from buying outside their 
contracts. 

Mid-week, Cardiff house coal was stated to be on the down 
grade ; market for best steam firm ; small easier, and abundance 











age of the sheaf. At Pontardulais a new seam 44ft. has been won 
this week. At Abercarn a strike of hauliers to the number of 800 
took place, but did not last; 42 have been summoned at New 
Tredegar for absenteeism. The prosecution of the Aberavon 
men has been withdrawn, the men wisely paying the fines. 

France continues to be a large buyer of Welsh coal. On Monday 
12,000 tons went to Marseilles from Cardiff. Last week 21,000 
tons were exported from Swansea. The coal trade of that district 
suffered badly last week from the colliers’ holidays, but work is 
now resumed. At Llanelly the anthracite coal supply is limited, 
but developments are progressing, and the Gwendraeth Valley, 
known to all coal authorities as the finest anthracite coalfield in 
the world, will soon be opened out. This class of coal, best 
qualities, commands good prices. On 'Change, Swansea, the last 
quotations were as follows:—Anthracite, 20s. 6d.; seconds, 18s. 6d.; 
big vein, 16s. 6d.; red vein, 12s. 3d.; machine-made cobbles, 23s. ; 
nuts, 24s.; rough and fine peas, 12s, 6d.; rubbly culm, 5s. 3d.; 
duff, 3s., all f.o.b, 24 per cent. thirty days, exclusive of tax ; 
steam, l5s.; seconds, 15.5 bunkers, 9s. 6d.; small, 7s. House 
coal, No. 3 Rhondda, 14s. 6d.; small, 9s. Coke, furnace, 19s.; 
foundry, 2ls. Patent fuel, 13s. 6d. Pitwood, 19s. 6d. to 20s. 

The holidays told severely upon iron and steel make and export. 
Some mills, I hear, were only started on Thursday. Dowlais is 
being put into a state of thorough efficiency, but at the cost of 
many old hands. It is reported that notices affecting a hundred 
are now out. Trade has a healthy outlook, and now that the 
holidays are over, a fair degree of activity is assured. In the 
Swansea Valley the time difficulty at the Mannesmann has been 
overcome, and business is brisk. A remarkable spurt took place 
in tin-plate shipments last week ; these totalled 114,202 boxes ; 
receipt from works only 44,426 boxes. Stocks are now down to 
114,250 boxes. There are rumours at Llanelly of another steel 
works. Imports of pig have fallen off at all ports, only a few 
coming in from Millom and Whitehaven, but foreign enterprise 
continues alert. Last week 1796 tons pig and 248 tons steel bars 
came to Swansea from Rotterdam. This week I have to note the 
arrival at Swansea of steel bars, plates, and spelter from Rotterdam 
and Amsterdam, and Newport has figured largely in steel bars from 
Antwerp, to the total of nearly 2000 tons. German bars are being 
used freely at tin-plate works, and I await, with some interest, the 
report of quality as to plates. Close upon 5000 tons of iron ore 
were received at Swansea from Bilbao last week, and hopeful signs 
of continued animation are given in the tin-plate district that a 
peaceful arrangement between manufacturers and men_ is now 
fairly certain. There was a meeting cf the Association on Tuesday 
at Swansea, when the claims of the men were fully discussed. 
These include, I hear, a minimum of 6s. per day for tinmen when 
breakdowns occur, payments for changing standards, an area pure 
and simple, an IC, and [X doubles at 50 sheets per box, and over- 
weight above 1401b.; Canadas to be paid at 54 sheets per box. 
This week a final and, I trust, satisfactory meeting will take place. 

On ’Change, Swansea, it was reported that makers’ prices were 
firm, prices of raw material high, especially block tin, so that there 
is little chance of weakness in quotations, which generally are as 
follows :— 

Glasgow pig iron warrants, 53s. 1ld., cash; Middlesbrough, 
No. 3, 49s. 44d. to 49s. 5d., other numbers in proportion ; hema- 
tite warrants, 59s. 9d. for mixed numbers, f.o.b. Cumberland, 
according to brand. Welsh bars, £6 2s. 6d. to £6 12s. 6d.; angles 
at usual extras; sheets, iron and steel, £8 5s. to £8 10s.; steel 
rails, heavy, £5 7s. 6d. to £5 10s.; light, £6 10s. to £7 10s., f.o.t.; 
Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens best, £5 5s. 
Tin-plates: Bessemer steel coke, 13s. 9d. to 14s.; Siemens, 14s. 
to 14s. 3d.; ternes, per double box, 28 by 20 C., 26s., 27s., to 
28s. 6d.; best charcoal, 15s. 6d. to 16s. 6d.; big sheets for gal- 
vanising, 6ft. by 3ft. by 30 g. per ton, f.0.t., £11 to £11 2s. 8d. 
finished black plate, £10 17s. 6d. to £11 per ton. 

Iter, £18 10s.; lead, £11 15s.; 
ron ores: Tafna, 15s.; Rubio, 


Block tin, £136 to £132 10s.; s 
copper, Chili bars, £55 2s. 6d. 

14s. All Swansea. Cardiff and Newport prices, latest for iron 
ore areas follows :—Almeria, 14s. 6d.; Rubio, 14s, 3d. to 14s. 6d.; 
Tafna, 15s. to 15s. 6d. 

Iron pyrites have been exported freely to Swansea this week 
from Wicklow. 

Newport continues to send large consignments of tin-plates to 
Bristol, and black plates, &c., to Liverpool. 

Llanelly Dock enterprise is fully expected to add to the indus- 
tries of the district. Work is going on well. 

Bristol Harbour revenue is showing very substantial progress, 
which is taken as a good augury for the new dock enterprise. Two 
creditable mining successes have to be recorded in South Wales. 
Mr. G. Loveland, the son of Mr. Loveland, mechanical engineer at 
Dowlais, has been awarded a first-class certificate under the Mines 
Regulation Act, and Mr. D. Llewelyn, son of Mr. Rees Llewelyn, 
managing director of the Bwllfa, has been similarly honoured. 
First-class certificates also have been awarded to Mr. Williams, 
under manager Great Western Avon Colliery, and Mr. Hughes, 
Tre Shenkin Colliery. 

The electric trains at Cardiff are a financial as well as an engi- 
neering success. Sunday running has now been conceded fey 4 
Corporation. Last week on the Swansea system a horse was 
electrocuted. 

The Landore tip fire, which has long been the subject of com- 
ment in the district, has now broken out again, and the matter is 
to be the subject of a strong appeal to the Great Western Railway 
Company. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Home and foreign inquiry have been fairly good upon the week, 
both for iron and steel; forward contracts continue to be rather 
scarce, but a pretty healthy tone has prevailed, and there appears 
to be a little more confidence in the iron industry. Some blast 
furnace works have resolved to blow in their newly-built blast fur- 
naces, or those that had been damped down earlier than was at 
first intended. On the Silesian iron market orders are stated to 
come in more freely this week than last, and the business done on 
home account may be considered satisfactory, while the export trade, 
though rather extensive, leaves much to be desired with regard to 
prices. Roumania and the Balkan districts are good consumers, 
and the business to the Levant ports has improved considerably. 


for sale; Monmouthshire coal in good demand. Latest prices:— | To Russia but a comparatively moderate _— is done, only the 


Best steam, 15s. 6d. to16s.; some sales, 15s. 9d.; seconds, 14s. 9d. to mills engaged in the production of hoops and 


lds. 3d.; dry, 12s. to 13s.; best small, 7s. 6d. to 7s. 9d.; seconds, 
7s. to 7s. 3d.; other sorts, 6s. 9d.; best Monmouthshire, 13s. 6d.; 
seconds, 12s, 3d. to to 12s, 6d.; best house coal, 15s. to 15s, 6d.; 
seconds, 12s, to 14s.; No. 3 Rhondda, 14s. 6d.; brush, 12s. to 
12s, 9d.; small, 9s. 6d.; No. 2 Rhondda, 11s. to 11s. 3d.; through, 
9s. to 9s. 6d.; small, 6s. 9d. to 7s. Patent fuel, 15s. to 16s. 
Coke, 15s. to 24s., according to quality. Pitwood, 19s. 3d. to 
19s. 6d. per ton ex ship. 

The coal development in Wales is well shown by the fact that 
over the new viaduct at Taff Vale, bringing the Caerphilly and 
other coals to Cardiff ports, the annual coal traffic is now at the 
rate ofa milliontons per annum. This is the fine structure not so 
long ago noticed in THE ENGINEER. Preparations are being made 
on this new line for a connection with the Brecon Railway. I 
traversed this week a large portion of the mineral district, and 
have rarely seen so great and varied a collection of coal at various 

ints from the Monmouthshire to the;Maesteg districts. At 
Maesteg the directors of North’s Navigation have decided to sink a 
new pit near the Tywith Railway station. The Elder Dempster 
Company are arranging for erecting anumber of Coppée coke ovens 
at Garth Maesteg, and a contingent of Belgians came in this week 
to start operations. The old ironworks of Tondu, near this place, 
long associated with the Brogdens, are maintained by North’s Navi- 





rs and of the smaller 
articles of manufactured goods have done a fairly good business ; 
however, as English and Belgian competition is particularly keen 
in sheets, the Silesian works find it difficult to get remunerative 
prices. From the Rhenish-Westphalian iron market an increase in 
the demand for pig iron is —_ and malleable iron has also been 
in very steady request. he rolling mills are regularly, if not 
briskly engaged, an improving business being reported in girders 
and sectional iron and also in sheets, whereas the heavy plate trade 
is very slow to improve, and has even shown symptoms of increasing 
dulness quite recently. The wire department can boast of being in 
an excellent condition. 

On the whole, a slightly better feeling was noticeable on the 
German coal market, and the Silesian coalowners resolved to 
reduce output 10 per cent. instead of 15 per cent., as was at first 
intended. 

Inquiry has continued to improve on the Austro-Hungarian iron 
market, consumers showing much less reserve than formerly, and 
they have even been inclined to buy rather heavily, which may 
partly be due to the fact that a rise in quotations is being con- 
templated for June. Bars have been in particularly er request 
last week, dealers and the smaller manufacturers buying fairly 
large lots of bars and plates, as their stocks had run low. The 
machine factories still complain of being insufficiently occupied. 





The production of coal in onan rose from 3-64 million tons 
in 1892 on 6-35 million tons in 1901. During the same period 
Hungarian import in coal rose from 915,000 tons on 1-33 million 
tons ; and export in coal rose from 92, tons on 0-44 million 
tons. Thus, consumption increased from 4-46 on 7-24 million 
tons. 

The Austrian Zinc and Lead Ore Company in Czartowitz has 
last week reduced operations considerably, and a large number of 
men have been dismissed. 

There is still no improvement perceptible in the French iron 
industry. Orders come in but scantily, and prices remain up. 
favourable, as before. Latest list quotations for bars are 165f, 
and 170f. per ton at works. Here and there the works have been 
trying to get higher prices. 

The condition of the coal market in France is much the same as 
in previous weeks ; a tendency downwards could be noticed in a 
few instances. Where larger orders are in question, producers 
invariably have to agree to reduced sores and there is no 
Sa of a change for the better. In the large ports, Rouen 

eaux, Nazaire, stores are very heavy. In Souchez, a place 
about 10 kilometres from Lens, in the Department Pas de Calais 
coal has been found in a depth of 800 metres. Borings carried on 
by the mining company of Béthune touched a vein of coal of 
1-50 metres, and also at a third place, near Noends, coal has been 
found, so there is reason to believe that rich layers of coal exist in 
the south of the Pas de Calais See. 

At present the situation of the Belgian iron market is less satis. 
factory than it has been a few weeks back. Raw bars were 
offered at 105f. and 106f. p.t., while six weeks ago 108f. p.t., f.o.b, 
Antwerp, was realised for a contract of 15,000t. The Company 
Ury le Chateau has again blown in its second blast furnace, so 
now 29 blast furnaces are in operation in Belgium, against 19 last 
year, and 34 in 1900; the daily make in pig iron and basic can be 
estimated on 2855t., against 1985t. last year, and 3210 t. in 1900, 
The construction shops are, with few exceptions, well occupied, 
more especially those engaged in the production of railway 
material ; prospects are bright, at least in this branch of the iron 
industry. Current list rates are as follows :—Girders for export, 
121f. p.t.; for inland, 135f. p.t.; bars, No, 2, 132f. for export, and 
137-50f. p.t. for home consumption ; iron plates, No. 2, 140f. p.t. 
for export, and 145f. p.t. for inland demand ; Siemens-Martin 
plates cost 155f. for export, and 160f, p.t. for home consumption. 

The coal market is languid in Belgium, and coalowners consider 
a reduction in prices inevitable ; in the Mons district quotations 
have already been lowered If. p.t. 

The blowing in of additional blast furnaces has caused the 
demand for coke to increase, and some contracts for the third 
quarter have already been booked at 18f. p.t. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and stems for forward shipments are well 
filled. House coal unchanged. Exports for week ending 24th 
inst.: Coal, foreign, 22,745 tons ; coastwise, 11,388 tons. Imports 
for the week ending 27th: Iron ore, 2036 tons ; pig iron, 400 tons ; 
steel bars, &c., 3536 tons ; steel and iron scrap, 330 tons ; cement, 
345 tons ; pitwood, 4751 loads. 

Coal : t steam, 13s. to 13s, 3d.; seconds, 11s. 6d. to 12s.; 
house coal, best, 15s.; dock pacing ge colliery small, 7s. 3d. 
to7s.6d. Pigiron: Scotch warrants, 53s, 10d.; hematite warrants, 
59s. 9d., f.o.b. Cumberland pene: Middlesbrough, No. 3, 
49s, Iron ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s. 6d. 
Steel: Rails, heavy sections, £5 7s. 6d. to £5 10s.; light sections, 
£6 7s. 6d. to £7 7s. 6d. f.o.b.; Bessemer steel tin-plate bars, 
£5 2s, 6d.; Siemens steel tin-plate bars, £5 5s., all delivered in the 
district, cash. Tin-plates: amen steel coke, 13s. 9d. to 14s.; 
Siemens, coke finish, 14s. to 14s. 3d. Pitwood: 19s. 6d. to 20s., 
ex ship. London Exchange telegrams: Copper, £55 15s.; Straits 
tin, £135 10s. Freights steady. 


THE 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. THos. W. Warp, of Sheffield, informs us that he has 
opened an office at 18, Billiter-street, E.C. 

A FURTHER number of ‘‘ Ark” lamps has just been supplied by 
Johnson and Phillips for the lighting of the Boer prisoners’ camps, 
as a result of the previous lamps giving satisfaction. 

Mr. O. A. PILCHER, chief assistant electrical engineer to the Black- 
burn Corporation, has been appointed electrical engineer and 
tramways manager to the borough of Ilkeston. There were thirty- 
five applicants for the appointment. 

WE are informed that Mr. S. Yates Edwards, late of McCleod, 
Edwards and Co., Liverpool, has entered the firm of M. A. Potts 
and Co., British and American contracting engineers, Manchester, 
England, and Reading, Pa., U.S.A., as partner, and will act as 
7m manager in thiscountry. This company has also appointed 

r. H. Burke, C.E., as their resident engineer in this country. 

VaRI0Us rumours have been current of late as to the amalgama- 
tion into one great combination of the different concerns which 
are manufacturing pneumatic tools in England and the States. 
The International Pneumatic Tool Company, of London, which has 
large works at Chippenham, asks us to state that the rumour 
freely circulated that it has been absorbed is not correct, and that 
the circulation of such statements is likely to injure it, having 
reference to the fact that it is the sole owner of the “Little 
Giant ” patents for Great Britain and the Colonies. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: Francis 
George, to the Pembroke, for the Theseus. Chief engineers: H. 
W. Metcalfe, to the Scylla; E. W. Cudlip, to the Vivid, for the 
Donegal ; D. Peacock, to the Vivid, for the Monmouth; E. F. 
Sparkes, to the Duke of Wellington, for the Latona ; and T. C. 

orris, to the Vivid, for the icienne. Engineers: G. R. 
Byles, to the Tamar, for Hongkong Yard ; J. Herd, to the Orion, 
additional for the tender Foam ; and W. Edwards, to the Vivid, 
for the Express. Assistant engineers: A. E. Cossey, to the Scylla ; 
and H. W. Grant, to the Vivid, supplementary. Artificer engi- 
neers: W. Cook, to the Ramilies; C. A. Bush, to the Orion, 
additional for the Bruiser, appointment to London cancelled ; and 
L. Williams, to the Duke of Wellington, additional, to be detailed 
for London. 


INCORPORATED MUNICIPAL ELECTRICAL AssociIaTION. — The 
London Convention will be held at St. James’ Hall, Piccadilly, on 
July 2nd, 3rd, 4th, and 5th, 1902. The following is a list of the 

pers to be read and <tiscussed:—Wednesday, July 2nd: (1) 
Presidential Address, J. H. Rider ; (2) ‘ Double-current Genera- 
tors and their Application,” E. T. Ruthven Murray ; & “sn. T. 
Continuous-current Systems,” A. S. Barnard. Thursday, July 
8rd: (1) ‘Steam Turbines,” S. E. Fedden; (2) “‘The Correct Type 
of Engine for Large Generating Stations,” A. A. Day. Friday, 
July 4th:,(1) ‘‘Some Notes re Earthing,” H. Faraday Proctor ; 
(2) “Two v. -wire Distribution,” J. F. C. Snell. earned 
ments are in hand for visits to be e to various works and other 
places of interest. It has been arranged to hold either the usual 
annual dinner or to substitute a smoking concert, as the majority 
of the members may decide. It has been thought that a. smoking 
concert would afford a better opportunity for members to meet 
one ther, and especially for enabling the newer members, 
whether councillors or engineers, to become known to'eath other, 
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THE PATENT JOURNAL. 


Condensed from * The P= a Oficial Journal of 
atents. 


Application for Letters Patent. 





pa When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics, 


12th May, 1902. 


10,819. SMOKE-CONSUMING AppaRaTus, W. C. Courts, 
Manchester. 

10,820. CoLLaR Stirrener, H. W. Lake, London. 

10,821. Macaings for Curtina Leatuer, M. H. Pear- 
son, Leicester. 

10,822. OveRHEAD Wires, H. and J. W. Crackuell and 
C. T. Phillips, Leeds. 

10,823. DouBLe Fotpine Bepsrzap, J. Garvie, London. 

10,824. Mountines of INCANDESCENT Gas Burners, P. 
A. Martin, Birmingham. 

10,825. SPRED INDICATORS, E. C. Brand and F. H. 
Seddon, Liverpool. 

10,826. CLOCKWORK-OPERATED ELECTRICAL SWITCHES, 
F. Collins, Liverpoo! 

10,827. Parntine Macuings, J. R. Haw, Stockton-on- 
Tees. 

10,828. Derarts of Construction of Roors, E. L. Pease, 
Stockton-on-Tees. 

10,829. LIQUID-DISTRIBUTING Apparatus, M. J. Adams, 

ceeds. 


10,830. Brackets for Cornice Poies, W. T. Robert- 
shaw, Manchester. 

10,831. ‘SEWING Macutings, W. Bowden, mania. 

10,832. Ovens, H. W. Mackenzie, G 

10,833. LusricatTion of Saarts, B. T. and T. H. Vickers, 


lasgow 

10,834. BicycLe CLEANING STAND and GARDEN Seat, J. 
Speir, Harroga‘ 

10,835. “‘ Pickers ur” for Taste Tennis, J. Howarth, 
Manchester. 

10,836. PLaten Paintina Macuiygs, C, A. Charlton 
and H. E, Newstead, Nottingham. 

10,837. STARTING Switcues for EuEcrric Morors, T. 
Harrison and G. A. Smith, South Shields. 

10,838. Bats for TaBLE Tennis, T. McClelland, jun., 
Glasgow. 

10,889. Apparatus for TaBLe Tennis, A. H. Wilkinson 
and C. Webb, Bosden Hazel Grove, near Stockport. 

10,840. Gas Burners, T. J. F. Ryland, London. 

10,841. Iwsutator for Evecrric Firrinos, C. T. A. 
Henshaw, Edinburgh. 

10,842. Guarp for Tramway Cars, P. Herron, sen., P. 
Herron, jun., A. Herron, and 8. Herron, Glasgow. 

10,848. Corixo. Impotency, 8. Schmitz, Germany. 

10,844. MULTIPLE-EFFecT Apparatus for the Concen- 
TRATION of Liquips, W. 8S. Herriot, Glasgow. 

10,845. Rotter Press, T. J. 8. Davis and G. Lewis, 
Woodford, near Berkeley, Glos. 

10,846. Locxisa Wasuers, T. Parker, London. 

10,847. Worxmen’s Time Recorpers, J. J. Stockall, 
jun., London. 

10,848. Trres for Cycizs, H. Dent, London. 

10,849. Steam Pumps, 8. Sutcliffe, London. 

10,850, CONFETTI DISTRIBUTOR, Cc. R. Wheaton, London. 

10,851. Keys of Pianorortes, G. Clive, London. 

10,852. Increastnc the Resistance of FirgpRoor 
F.oors, O. Forster, London. 

10,853. Roastinc Raw Marteriats, M. Williams, 
London. 

10,854. Stain Treans, W. Cc. B. Evans, C. P. Nelson, 
and W. A. Turquand, London. 

10,855. Recorpine the Distance TRAVELLED by a 
Vessei, G. E. Prince, London. 

10,856. Swrrcnpoarps for ILLUMINATING ELEcTRIC 
Lamp S1ens, M. Norden, London. 

10,857. Coat Rammino and TRANSFER Apparatus, J. F. 
Wilcox, London. 

10,858. Topacco Pirg-cLRANING AppLiaNcE, T. D. M. 
Begg, London. 

10,859. Reversine Gear, P. R. J. Willis.—(C. M. Leech, 
United States.) 

10,860. Metuop of Decoratine, H. J. Offer, Kingston- 


es. 
10,861. Stong Po.isnina Macuine, I, N. Rogers, 
Kingston-on-Thames. 
10,862. Borrte Stopper, H. B. Kent, Kingston-on- 
Tham 


es. 
10,863. CIGARETTE-MAKING Macutnes, L. B. Baron, 
London. 
10,864. Preventinc Tires Sxipprne, E. Midgley, 
London. 
10,865. Vaporisers for Enoines, A. G. Melhuish, 
London. 
10,866. Locomorive-tyPgz Borters, J. Richardson, 
London. 
10,867. Locx-nuts, G. F. Priestley, London. 
10,868. Macuings for TrEatTinc Hipkes, F. J. Perkins, 


London. 
10, re ng Jot Wirtnc Apparatus, W. A. Beckwith, 
ndon. 
10,870. Preventine CaRRIAGE AcciDENTs, W. Shelley, 


righton. 
10, poly Propucine CombBusTis_e Vapours, W. Higgins 
P. G. C. Shaw, London. 
10,87 er ‘RENDERING Starcn Soivusiz, L. Blumer, 
mdon. 
10,873. Luyiment, R. M. Murray, London. 
10,874. Separatine OILs, H. T. Davis and E. Perrett, 


London. 

10,875. Speep CHanoinac Gears, J. A. White, 
London. 

10,876. Treatment of Coat Gas, W. Feld, London. 

10,877. ATracHiInG Eye Saig.ps to Caps, H. H. Lake. 
—(H. L. Waldron, United States.) 

10,878, Sontinc Macuings, H. H. Lake.—(Kakao-Com- 

pagnie Theodor Reichardt Gesellschaft mit Beschrankter 

Hajtung, meg | 

10,879. Exercisinac Devices, H. H. Lake.—(W. M. 
oMeseey, , United States. 


United States. ) 

= — c Lamps, W. A. Crook and E. Mines, 
Lulvi 

10,882, Saarr Couptinas, O. Rudd, Liverpool. 

10, 883. Game, T. W. Dimmock, Lon: _ 

0,884, Time Stamps, F. A. E. Burda, Lo’ 

10, 885. THREAD CONTROLLERS, A, J. Boult (The Inter- 
national Winding Company, United States.) 

10,886. Hyprautic Borinc Apparatus, G. Schmidt, 


mdon. 

10,887. Hgatina the Arr of Rooms, G. Helmer, jun., 
mdon. 

— Evecrro-maoyetic Device, L. Cerebotani and 
A. Silbermann, London. 

10, ool Te.erHone Receivers, &c., W. C. Runge, 

10,890, Tmarnoun System Apparatus, W. C. Runge, 

on. 
10, 891. Curr Fasteners, W. Shead, London. 
10,892, Rotary Enatngs, W. J. Barrington, London, 
10, | are VaLves for Pneumatic Tires, A. H. Sayles, 


1,04 Wispow Sash Fasteners, A. B. Gray, 


ompson.—{H. I, Harriman, 


mdon. 

10,895, StipInc Winpows for Caps, W. E. K. Shore, 
London. 

10, . Dryisa and Bigacnine, A. Junghans, 


10,897. Twistina Macaings, J. Marshall, A. T. and C. 
p, Atherton, and W. G. Orcutt, London. 

10,898, AUTOMOBILE Veuicixs, R, Mathot, London. 

10,899, Exectric Circuit Prorectine Devices, 8. Z. 
de Ferranti and C. C. Laer ay eae 

10,900. Typewriter Covers, H. P. Childress, London. 


10, 901. SPINDLE APPARATUS for SPINNING, A. Haase, 


don. 
10,902. Dog Hooxs, J. G. Witcombe, London. 
10,908. NLR ARTICLES of Foon, c.c. LG G. Budde, 
mdon, 
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10,904. Coucu, H. Capel, Newport, Mon. 
10,905, Scavssisa Brusues, I, E. F. ‘Clark, South- 


wt, 
me 0. Bounentwa or Fixinc ALuminium, W. Miller, 


109 907. a Bins, J. W. Glover, Warwick. 

10,908. Fisuine Regs, F. Carle, Hull. 

10,909 PosraL Apparatus, A. B. Campbell and J. 
Hodgkinson, Sheffield. 

10,910. SHUTTLE MecuanisM for Looms, P. J. Terry 
and J. E. Taylor, Burnley. 

10,911. Copyinc Frame ATTACHMENT, W. Smith, 


Glasgow 

aa Buc ana Riss of Corsets, F. O'Reilly, Eccles- 

10,913, Wisse LEATHER, E. C. Windle, Walsall. 

10,914. END Ess Conveyors, T. R. Murray, Bir- 
mingham. 

10,915. FREE-WHEEL Hurs for Cycies, W. J. Hervey, 
Birmingham. 

10,916, O1L-cans, A. Fraser, Glasgow 

10,917. Ventcie Seats, E. Thomis, 1 “Mingworth, and 
1. Thomis, Bradford 

10,918. Hassocks, J. Knight, Dundee. 

10,919. Hypravutic Box Presses, T. Owen, Liver- 


pool. 
10,920. oe for DispLayinc Goops, W. Ross, 


Glasgo 

10,921. om, P. MacLellan and J. W. O. Walker, 
Glasgow. 

10,922. Rai. CLeaners, The National Rail and Tram- 
way Appliances Company, Limited, and P. McCul- 
lough, Live 1. 

10,923. FLurp FLow in Enoines, G. F. and J. H. 
Hurst, Leicester. 

10,9 © Brakes for Tramcars, J. Greenhalgh, Man- 
Cc. 

10,925. _ ee Macatnes, M. M. Gardner, 


Glasgow. 

10,926. Soap Frames, T. B, Bolton and J. McNeil, 
Govan. 

10,927. VentiLatine Hats, E. J. Sharp, Manchester. 

10,928. Tramcar Szats, J. Whiteley and T. B. Brooks, 
Manchester. 

10,929. Processgs for Smetine, C. A. Allison.—(W. F. 
Hannes, United States.) 

10,930. Dress Fastener, L. Ash, London. 

10,931. Fexpinc Separate Sueets of Paper in Print- 
inc Macutyes, M. T. Barber, Manchester. 

10,932. Drawine Pens, E. T. Boden, Halifax. 

10,933. Provecti_es, C. C. Bowers, Liverpool. 

10,934. Arc Lamps, J. D. F. Andrews and Electrical 
Productions, Limited, London. 

10,935. Toy TRaveLLinc Boat, E. J. Smith, Reigate. 

10,936. FactLiTaTine the Issuinc of Tramway TICKETS, 
M. C. Kelly, London. 

10,937. Apparatus for SHOWING the RELATION BETWEEN 
Vo.umeEs of Gases, J. Wilson, London. 

10,938. ELectric Switcn, W. White.—(F. Rohr, Spain.) 

10,980. Arranatus for GaTHERING Hay, S. W. Edwards, 

10,940. Water VaLves, H. L. Doulton and R. J. Pleace, 
London. 

10,941. Biuxns, H. C. Gover, Margate. 

10,942. Game, A. B. Snell, London. 

10,9438. TROLLEY Gvarps, E. Gagne and P. Bonneaux, 
London. 

10,944. ORNAMENTATION of Garess, W. and A. Shrivell, 
London. 

10,945. Fuses for Biastinc Purposes, H. Bonser, 


ndon. 
10,946. SgPpaRaTina Emuision, G. W. G. Tatam, 


London. 

ae. ee ers for Swartine, C. A. Brinley, 

10. 248, _—_— Negcative Piatges, A. Leuchter, 
London. 

10,949. ATTACHMENT for SEwinc Macurngs, H. Sands, 
Nottingham. 

10,950. Cusnions, &c., for Invatips, L. Striiter, 
London. 

10,951. Suppryinc Gas, R. J. Rew and J. Solari, 
Lond 


on. 

10,952. Clockwork E.xectric ALaros, E. R. Minnel, 
London. 

10,953. Process of MAKING SpELTER, O. Nagel, 


London. 

10,954. Fotpine Farric, B. J. B. Mills.—(A. Dauvergne. 
France.) 

10,955. Macuinery for Maxine Cicaretrss, P. A. 
— American Tobacco Company, United 
States. 

— AtomisErs, H. H. Lake.—({R. Lockwood, United 

10,957. ne CurRENT Merers, F. Lux, 


D 

10,958. “Been. “RACKING Apparatus, H. W. Colby, 
Lon 

10,959, ‘Tsovsas Press, J. W. Rlake and A. Besanvalle, 
London. 

10,960. Toors, O. Linley, London 

10,961. Lusricatine Pump, C. D. "Abel. —(A. Friedmann, 
‘Austria. 

7 Manvracture of Atspumin, &c., A. Jolles, 

ndon. 

10,963. Manogrs, K. Flohr, London. 

10,964. Heap Supports for Cuarrs, C. E. Haege, 
London. 

10,965. Enoings, G. E. Whitney, London. 

10,968. Frese Arr INLET for Buiipinos, J. Arnold, 
London. 

yy 2 Frrep.ace for Open Curmneys, J. J. M. Lange, 


ndon. 
10,968. RecLarmine Zinc, H. R. 8. Coleman, Birming- 


am. 

10,969. Wax for Sgatinc Mair Baas, J. Riley, 
London. 

10,970. TrRawt Nets, W. H. Eccleshare, London. 

10,971. Evecrric Lamps, F. W. le Tall.—(H. Brener, 
Germany.) 

10,972. Lirts, R. Boyce, London. 

10,973. MecnanicaL Conveyors, &c., R. Boyce, 
London. 

10,974. ELevators, R. Boyce, London. 

10,975. AppaRaTus for Stackine Goops, R. Boyce, 
London. 

10,976. Kxitrina Goops, R. Jackson and W. Spiers, 
London. 

10,977. Urns for Liquips, The Nalder and Collyers 
Brewery Company, Limited, and H. L. Matcham, 
London. 

a pe Horsts for Usk on Snips, W. E. Huchings, 
Londo 


ndon. 

10,979. Rarway PassEncer Ticket, T. B. St. J. Bash- 
ford, Penarth. 

10,980. Cycixs, C. E. Dould, London, 

10,981. Presses for Retixr Stampine, J. Richmond, 
London. 

10,982. Gas Meter, P. B. Alafalla, London. 

10,983. Drivine Cars, W. P. bose rg —(The Niirn- 
berger Moterfabrsengpobrit “Union” G. m. b. H., Ger- 
Many, 

10,984. PoRTABLE INCANDESCENT Lamps, J. Watts, 
Liv verpool. 

10,985. AppING or CALCULATING Macutngs, A. Kluge, 

ive 

10,986. RAUGHT-INDICATING Device, W. L. Wise.— 
(G. A, Schultze, Germany.) 

10, oom +‘ gaataaamaa Anderson and G. R. Judson, 


10, 088. “APranaros for Heatine Arr, H. W. Joyce, 
10,939. <"Marnop of Jorntinc Pregs, W. Thorpe, 
10, 990. Pears cers for Surps, C. C. da R, Carvalho, 
10, yl Wueets for Motor Cars, J. Jackson, 
10, ova, Divirxa a Beam of Licut, E. 8S. Shepherd, 


10,998. “PuoToaRaPuic Cameras, E. 8. Shepherd, 


London, 








10,994. ConverTiING CrrcuLaR Morton, H. H. Young, 
ndon. 

10,995, CoLLar Protector, F. A. Maneck and A. Heller, 
London. 

10,996. APPARATUS for PResERviNG Woop, 8. E. Haskin, 


ndon, 
10,997. PerroraTinc Paper, H. J. Haddan.(C. K. 
Pittmann, United Seates.) 


10,998. Device for PerroraTiInG Papsr, D. C. Denison, | 


London. 
10,909. Governors, E. J. Armstrong, London. 
11,000. VALVE MECHANISMS, Armstrong, 


mdon. 
11,001. Macuings for Maxine Matcues, J. P. Wright, 
London. 
11,002. Rorary TrppLers, G. 8S. Branfoot, London. 
11,003. Brake Apparatus for Wacons, A. G. Preston, 
London. 
11,004, Sream GENERATOR for FuRNACcES, 8. M. Cock- 
burn, London. 
11,005. Exuaustine Air from Cans, W. E. W. Cates, 
London. 
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11,006. Baut, L. P. Asbury and R. C. Barnes, Bexley 
Heath. Kent. 
11,007. Merauiic Dies, A. H. and E. R. Corn, Stoke- 
on-Trent. 
— RemovaB_e Hat Saretp, W. J. Anderson, 
ive’ bh 
11,009. Pyeumatic Tires, F, Westwood, Birming- 


am. 

11,010. Boxes Mapg of CarpBoarp, A. E. Wade, Man- 
chester. 

11,011. Maxine Lace Curtains, E. Doughty, Notting- 
hi 


am. 

11,012. Securrnc HoLtowwarE Goons, W. Jones, Bir- 
mingham, 

11,013. Case for HoLtpinc JEwE.Liery, C. W. Cheney, 
Birmingham 

11,014. Dispostnc of Scurpitus Sream, H. White, 


Belper. 

11,015. Apparatus for Heatinc Water, E. G. Adlam, 
Bristol. 

11,016. Device for SuppLtyinc Mink, W. R. Jones, 
iverpool. 

11,017. Foc Sicnars, V. A. Smith and J. C. Wilson, 
Nottingham. 

11,018. Lamp Howpers, J. W. Lea and J. H. Perrins, 
irmingham. 

ae Lamps for Pusiic Licatine, J. W. Bray, Brad- 


11,020. Pumps, G. J. Gibbs, York. 
11,021. Execrriciry Suppty Meters, R. Kennedy, 


Leeds. 
11,022. Merauytic Ware, W. E. Rowlands, Liver- 


poo! 

11,023. Maxkinc PortLanp CEMENT, J. Crompton, 

ester. 

11,024. TREATING FrpRovus MaTERIAL, A. H. Graemiger, 
Manchester. 

11,025. Coats and WEARING AppaREL, L. Friesner, 
Manchester. 

| Props for Clotues Lines, J. Fernée, Shef- 

e€ 

11,027. ConTrRoLiinc Liguips, B. H. Vores, East Dere- 
ham, Norfolk. 

11,028. Brush Hanpizs, W. D. Herbert and T. Keeff, 
Stockton-on-Tees. 

11,029. ConpEnsErs, G. J. Gibbs, York. 

11,030. Wispow Fastenines, J. Walker, Shettleston, 

11,031. Curtne Stammerine, J. W. Dougal and T. W. 
Clark, Glasgow. 

11,032. Swimmine Macuine, E. Stavenow, Yarmouth, 
Isle of Wight. 

11,033. Seats of Tramway Cars, J. Asbridge, Man- 
chester. 

11,034. Prece and Rrezon Vetvet Goons, Balstone, 
Cooke and Co., Limited, and J. H. Cooke, Man- 
chester. 

11,085. Treatinc Bitomin, W. Torkington. — (A. 
Knight, United States.) 

11,036. Spzzp Ivpicators, G. K. B. Elphinstone, 
London. 

11,037. Grass-cuTTING and REAPING Macuing, S 
Londo on. 

11,038, Apparatus for Heatinc Water, G. E. Cooper, 

naon, 

11,039. Stoves, H. J. Sweet, London. 

11,040. Macurine for WorkKING Punxkas, W. H. Scott, 
Norwich. 

11,041. Fastener for Diatoric Tgetx, W. Hiilsmann, 


. Winn, 


rboroug! 

11,042. Maxina INCANDESCENT ManTLEs, T. Terrel, 
London. 

11,043. Hret for Boots, G. C. A. Lynn, Feltham, 


iddlesex. 

11,044. Lamps, J. O. Girdlestone and C. F. G. Thor- 
kelin, London. 

11,045. Torprnes, G. Westinghouse, London. 

11,046. Securrne Tips to Bitiarp CvusEs, 8. Mart, 
London. 

11,047. MorsteNInG Fiaps of Enveorss, J. R. Turner 
and M. Stimpson, London. 

11,048. Pipes for SMoxinc Topacco, A. H. Sewell, 
London. 

11,049. ConTROLLING the SPEED of Cars, F. H. Shepard, 
London. 

11,050. Boxes, A. J. Wiggs, London. 

11,051. Game, M. Ponsonby, London. 

11,052. Device for FasteNInG Pins, F. M. Milestone, 


London. 

11,053. Gear for PropELLING Boats, C. M. Skillicarn, 
London. 

11,054. PRESERVING Ngw-Lalp Eacs, E. H. Barlow, 
London. 

11,055. CLostnc SARDINE RECEPTACLES, V. Labarr?re, 


mdon. 
11,056. Ho tprer for Taste Vices, P. Tcherkassov, 


London. 

11,057. Vice for HoLp1ne FisH-Hooks, P. Tcherkassov, 
London. 

11,058, Steam BorLer Feep Apparatus, F. Wegner, 


London. 

11,059. Lamps for Miners, H. H. Lake.—(Rheinisch- 
West-Fiilische Maschinenbau-Anstalt und Eisengieserei 
G. m. b. H, Abteilung Metallwarenfabrik Bochum, Ger- 
many.) 

1,060. Maxine Steam Encines, H. Friedenthal, 
London. 

11,061, Apparatus for APPLYING Herat, A. Schmidt, 
London. 

11,062. Prorectinc SHapinc Macuings, F. Schwarz- 
bauer, London. 

11,063. LeasuEs, G. Dengler, jun., London. 

11,064. Box Irons, W. Wagner, London. 

11,065. ALIMENTARY PREPARATIONS, E. D. Bell, 
London. 

11,066. Beatinec and Srireina Devices, M. Dressler, 


mdon. 
11,067. _Exgcrricat SIGNALLING INsTRUMENTs, E. 
Tyer, F. T. Hollins, and F. W. Leake, London. 
11,068, AcruaTING CaR APPLIANCES, Siemens Bros. and 
Co, Limited.—(Siemens and Halske Actien-Gesell- 
schast, Germany.) 
11,069. INcaNDEscENT Gas LicHTING, W. T. Sugg, 


London. 

11,070. Boor MaTERIAL, R. T. Gavin and J.S. Campbell, 
London. 

11,071. Attoys, J. Y. Johnson.—({The Société Galy et 
Rain, France.) 

11,072. ’ELEcTRIC Switcues, The British Thomson- 
Houston Company, Limited.—(/. J. Wood, United 


States, 

11,073. _ Execrric Circuits, The British 
Thomson-Houston Company, Limited.—(/. J. Wood, 
United States.) 

11.074. Winpinc Forms, The British Thomson- 
Houston Company, Limited.—(J. W. Sundskog, 
United States.) 

11,075. Execrric Switcues, The British Thomson- 
7 — Company, Limited.—(E. M. Hewlett, United 

tates. 


11,076. Etectric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(Z. W. Rice, jun., 
United States.) 

11,077. Conpucror Supports, The British Thomson- 
Houston Company, Limited.—(A. F. Batchelder, 
United States.) 

} 11,078. Exrecrric Arc Lamps, The British Thomson- 

| Houston Company, Limited.—(W. C. Fish, United 

States.) 

| 11,079. Execrric Cut-outs, The British Thomson- 

Houston Company, Limited -(P. ¢. Watmovgh, 

| jun., United States.) 

| 11,080. Execrric Switcues, The British Thomson- 

Houston Company, Limited.—(H. R. Sargent, United 

States.) 

11,081. SrarTiInG Rugostats, The British Thomson- 
Houston Company, Limited.—(F. Mackintosh, United 
States.) 

11,082. THrrD-RAIL INsuLATORS, The British Thomson- 
Houston Company, Limited.—(S. B. Stewart, jun., 
United States.) 

11,083. Lamp Brackets, W. T. Hagger, London. 

11,084. Srzam Vatves, J. Dew, London. 

11,085. E.ecrric Cranes, Stothert and Pitt, Limited, 
and E. Evans, London. 

11,086. Execrric Swircues, D. R. Broadbent, 
London. 

11,087. Suspenpers for CLOTHING, 
Liver 

11,088. Fire-arms for SLAUGHTERING CaTTLE, E. Finke, 
Liverpool. 

11,089. Sargs, F. Dopfer and A. Caro, Liverpool. 

11,090. ORNAMENTAL Stircuinc Macuiyg, F. Gegauf, 
Liverpool. 

11,091. Loom Rzeps, A. Saurer, London. 

11,092. Grain Distrisutror, A. J. Boult.—(C. /e Mée, 
France.) 

11,093. CarBuRETTERS, C. Rainey, Loadon. 

11,094. CoupLinc and Brake Devices, M. A. Eudelin, 
London. 

11,095. Dynamo-coupLine Devices, M. A. Eudelin, 
London. 

11 096. SKIN-DREssING ApPpaRATUS, C. F. A. Bitterling, 
London. 

11,097. PREVENTING BotTLe REFILuine, 8. J. Lawrence, 
London. 

11,098. Fitter, L. E. Evans, London. 

11,099. Non- RETURN Stop Vatves, J. Dewrance, 
London. 

11,100. Brewrne, G. G. M. Hardingham.—(i. Johnson, 
Belgium.) 

11,101. Erecrric Ciocks, O. Romanze, London. 

11,102. Erecrric Heaters and Ruegostats, M. C. 
Krueger, London. 

11,103. CanDLE ExTinculisHER, D. Griffiths, C. Thomas, 
and D. Lewis, London. 

11,104. Paper Packet ForMING Macuing, E. C. Lovell, 


J. Krimmel, 


London. 

11,105. SHow Sranp for Umprevias, M. H. Barnett, 
London. 

11,106. Skirt ScsPENDER, L. von Orth and M. Duisberg, 


London. 

11,107. Copyinc Macutves, R. Schwéers, London. 

11,108. Copyinc Macuings, H. Aufrichtig, London. 

11,109. Moron Car and VEHICLE Brakes, M. J. Pack, 
London. 

11,110. Axte Brock for Hanp Trucks, H. J. Lestie, 
London. 

11,111. Matcu-Box Fiitinc Macuryg, A. M. Clark.— 
—+The Badische Maschinen Fabrik und Bisengiesserri 
vormals G. Sebold and Sebold and Neff, Gei many.) 
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11,112. Lea Guarp for Cricketers, C. E. Richmond, 
Warrington. 

11,113. Cartripce Loaprne Macutiyeg, F. Wood, Bir- 
mingham. 

11,114. Moror Ventcies, J. B. Ferguson and G. 8, 
Hamilton, Belfast. 

11,115. INCREASING the Bearinc AREA of BRIDGE 
Cy.inpers, T. Aston, Gweedore, Co. Donegal. 

11,116. Maxine Gums, W. M. Binnie and 0. Lugo, 


11,117. TRaNsMITTING Rotary Morton, F. L. Berry, 


11,118. BumnD Treats, F. P. and P. T. Runton, 
Hull. 

11,119. Kins, T. Tindal, Stoke-on-Trent. 

11,120. Lamp Reriectors and Hotpers, P. J. Robin- 
son, Live 

11,121. PROPELLERS for Surps, R. Robinson, Man- 
chester. 

11,122. Dust-pan, R. Shawcross, Liverpoo! 

1l, oll Raitway Pornts, W. J. THosgood and P. Dipper, 
Car 


11,124, CROQUET Hoops, C. Crankshaw, Manchester. 

11,125. SIGNALLING on RalItways, J. Williams, 
Manchester. 

11,126. Pry Weer Motions, E. Hollingworth.—(J/. 7. 
Cyr, United States.) 

11,127. TROLLEY ARM APPARATUS for Roors of ELEcTRIC 
Tramcars, J. T. Trainer, Huddersfield. 

11,128. Cycte GuaRpbs, P. M. Macdonald, Glasgow. 

11,129. Sgats, J. Ibbetson, S. T. Lodge, and F. Jagger, 
Bradford. 


11,130. AppaRaTus for Dressinc LEeatuEr, W. Foster, 


S. 
11,131. ACETYLENE Burners, J. W. Bray, Bradford. 
11,182, Maxine Borrie Caps, A. Waltho, 8. Spurr, 

and W. S. Hadley, Liverpool. 
11,138. Lerrer-soxes, E. J. Mason, Wanstead, 


SSeX. 
11,134. Arc Lamps, A. Eckstein and A. E. Angold, 
Manchester. 
11,135. Guarp for Tramway Cars, W. T. G. Ellis, 


Ww. 

11,136. The Postt1vE BorLer Fexp, M. O'Connor, Bir- 
mingham. 

11,137. ManuracturE of Doa Natts, C. March, 


OW. 

11,138. Brakgs, J. Hancock, F. Sudbury, and T. Smith, 
Nottingham. 

11,139. ELEcTRicaL IentTERs of Motors, A. R. Bellamy, 
Manchester. 

11,140. Meat or Dish Cover, M. Martin, Llandudno, 
North Wales. 

11,141. Wixpows, J. F. Kerr, Glasgow. 

11,142. LiQquID-BOTTLING APPARATUS, F. J. Fletcher, 
London. 

11,143. Ting Covertne, T. J. Bowlker, Haileybury 
College, Hertfordshire. 

11,144. Upper Hanpie of Forceps, C. A. Beck, Peni- 
stone, Yorks. 

11,145. TrousER STRETCHER or PREssER, C. Pradeau, 
London. 

11,146. AncHors, C. H. Reed, Sunderland. 

11,147. Sizine CRUSHED MATERIALS, T. D. Stunehouse, 
St. Sampsons, Guernsey. 

13,148. RapiaL DriLitinc Macutiyas, G. ¥. Loudon 
and J. R. Howard, Johnstone, Renfrewshire. 

11,149. Fiterine O11, W. Ambler and W. G. Asquith, 
Keighley. 

11,150. Lock-nuts for Botts and Stups, J. Robinson, 
Ipsw ich. 

11,151. Extractine Corks from Bort ies, D. W. Dickson, 
London. 

11,152. ATMOSPHERIC Gas Burners, C. P. Ehmann, 
Manchester. 

11,153. Sray-Bott, W. Heap and E. G. Constantine, 
Manchester. 

11,154. Puzzie, C. and W. Terry, Birmingham. 

11,155. Recepractes for Ligquips, J. H. West, 
London. 

11,156. Couptines for Rattway VeEuIcies, H. 8. 
Frampton, London. 

11,157. Printrers’ Spaces, J. F. da Silva, London. 

11,158. Trres, J. M. Macintosh, Woolhampton, Berks, 


R.8.O. 

11,159. ReauLaTinc Heicut of Penpants, W. Emerson, 
Grimsby. 

11,160. Execrric Arc Lamps, A. and A. J. Kirby, 
London, 
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11,161. Rovixe Fryers for Spr=yninc Macnuivery, J. 
Hattersley and Son, Limited, A. Bransby, and J. Lee, 


London. 

11,162. Recom Braxkgs, A. Reichwald.—(F. Kriipp, 
Ger: Wary.) 

11,163, JEWELLERY SecureER, G. Brewer.—(C. J. Wash- 
burn, United States.) 

11,164. AcETYLISING CELLULOSE MATERIALS, L, Lederer, 
London. 

11,165. Swrren-Box Apparatus, G. L. Addenbrooke, 
London. 

11,166. Process for Maxine Cement, F. G. Jordan, 
London. 


11,167. ienten for 
London. 

11,168. Car Repiacers, 0. W. Johnson and D., Stahl, 
London. 

11,169. Hanp Irons, W. Smith, London. 

11.170. Casinets, The Yawman and Erbe Manufactur- 
ing Company, London. 

11,171. Prope.irnc Boats and Torprporgs, A. H. Valda, 
London. 

11,172. Fasrexixeas for Purirrer Covers, W. Hollis, 
London. 

11,173. Prrrers’ Rute, G. L. Hoyt, Altrincham, 
Cheshire. 


Doors, W. L. Evans, jun., 


re. 

11,174. Covpiinas, A. E. Moore and W. P. Abeling, 
London. 

11,175. Couptines, A. E. Moore and W. P. Abeling, 
London. 

11,176, APPLIANCE for DELIVERING FLu1ps, H. Kelsey, 
London. 

11,177. Crostxe Crrcuits, H. Hirst and C. F. Trippe, 

ndon. 

11,178. PHOTOGRAPHIC E. R. Clarke, 
London. 

11,179. Esters of METHYL-ANTHRANILIC Actp, O. Imray. 
“(The Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

11,180. Errectine Crrcccation of Water, G. A. French, 
London. 

11,181. Fioor, F. Polsterer, London. 

11,182. Drawine Prncits, E. Rtick and M. Sussner, 
London. 

11,183. SmoorHENtnG the Movstacus, F. Krtiger, 


CaMERAS, 


Lendon. 
11,184 Mxgans for Dyginc Yarns, W. Schmidt, 
ndon. 
11,185. Means for Crosinc CuHimneys, J. Rein, 
London. 
11,186. SrrercHinc Paper on Boarps, L. Roth, 
London. 
11,187. Decreastne Leakacss in Suips, R. Zimmer- 
, London. 
11,188. Contryvous CurRENt Dynamos, P. Néty, 
London. 
11,189. SHarr Courtine and Puttey, 8. E. Diescher, 


mdon. 
11,190. Covp.ine for Pregs and Suarrts, 8. E. Diescher, 


mdon. 

11,191. IxcanpEsceNt Gas Burners, W. Hooker, 

ndon. 

11,192. Looms, J. W. Kaye, London. 

11,193. Stopperisc of Borries, R. J. Redding, 

don. 

11,194. CoLtour Prixtine, W. Walters and F. J. 
Doherty, London. 

11,195. Tupe Ciganers, H. H. Lake.—(7. E. Ryan, 
United States.) 

11,196. Locomotive Enorves, H. H. Lake.—(&. Hill, 

Inited States.) 

11,197. Extractinc E.ecrricity from Arr and STORING 
it, J. Fenton, A. du Lac, and A. Jonckheere, 
London. 

11,198. Justiryine Lixgs of Typz, B. M. Des Jardins, 
London. 

11,199. ELEvaTING and TRarninc Guns, H. H. Grenfell, 
London. 

11,200. Sprine Seats and Back Rests, L. Lallement, 
London. 

31,201. Macurvgry for Cotour Printine, D. R. 
Rieberth, L. M. Swanstrim, and J. C. Lact Bg 
London. 

11,202. Roors for Houses, W. P. Thompson, Liverpool 

11,203. AnsusTaBLE Covers for Tramcars, B. Magrini, 
Liv verpool. 

11,204. Asa Esgctors or Extractors, T. W. Sewell, 
Liv verpool. 

11,205. Fotprnc Revotviye Doors, A. Goubeaut, 
Liverpool 

11,206. Arc Lamps, F. Engelhardt, London. 

11,207. Giass Titgs, J. Haley, London. 

11,208. Macuiyes for Dresstnc Leatuer, H. C. 

Lavington, London. 

11,209, Etecrricat Conpuit Systems, F. B. Aspinall 

and J. D. Dallas, London. 

11,210, nema Try, O. J. Steinhart, J. L. F. Vogel, 

and C. F. us, on. 

11,211. Trowk Straps, O. A. Stoneman and 8. 8. 
Greene, London. 

11,212. Gas Governors, J. Goodson, London. 

11,213. Locks opgraTeD by Keys, W. H. Wheatley.— 
(C. Capitte, Belgium.) 

11,214. Harness Draveut Tues, J. C. Triffitt, 


ndaon. 

11,215. Bonners for INcanpescent Gas Licut, A. 
Weiss, London. 

11,216. Stipixc Wixpows for Veuicies, F. D. Green, 
London. 

11,217. Cootinc Apparatus, L. von May, London. 

11,218, Connective Posts TOGETHER, W. Fletcher and 
8. W. Silver, London. 

11,219. Apparatus for PLayine Games, A. Weintraud, 


London. 
11,220. an Lamp, A. Lecomte, London. 
11,221, AgriAL Ropgways, J. P. Roe and The Rope- 
ways Syndicate, Limited, London. 
11,222. AUTOMATIC APPLIANCE for LighTING PuRposEs, 
. » Hull. 
11,223. ATracHMENT to Rassit Traps, J. T. Good, 
London. 
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11,224. oo for Cyciists and ATHLETEs, J. Gamble, 
a VENTILATORS and CHIMNEY Cow:s, A. Veitch, 
ng Grus Sranp, H. P. Wilton, Sandown, Isle of 


igi 

11,227. Toots for Fixinc Brancn Water Marys, J. 
Ruscoe, Hyde, Cheshire. 

11,228. CHampBers for REFRIGERATING PoRPosEs, J. 

Gore and H. Courteen, Sutton, Surrey. 

ll, oo Bortrer Make, "Ww. A. Hart, tel. Suffolk. 

1l, "930, PROJECTILES, ‘ Gray and H. W. M. "Gabbett- 
Fairfax, Birmingham. 

11,231. Woop Rotiers for TRawLErRs’ Grounp GEar, 
W. H. Thickett, Grimsby. 

11,232, WHEeet Guarp for Tramcars, W. H. and A. 
Rider, Hull. 

11,233. Sprep Gear for Motor Cycies, C. Roe, Bir- 
mingham. 

11,234. Conveyors and ELevators, W. Chaney and W. 
Angus, Birmingham. 

11,235, Pavine Biocks, W. Powell, Liverpool. 

11,236. ManuracturE of MILLING Too;s, B. W. Winder, 
Sheffiel 

11,237. CrrcuLar Looms, R. E. Evenden and G. W. 
Butt, London. 

11,238. Szcurrinc a Continuous Suppty of Wert in 
Looms, B. Crossley, Manchester. 

11,239, TReNcHIye Spapes, J. Kenarlekdji, Bradford. 

11, "240, ELECTRIC Swircu, J. C. Macalester, Glasgow. 

ll, "241, Drivinc of Heaprncs in Coan Sams, W. E. 
Garforth, Leeds, 

11,242, Waste Pirz Protector Buock, J. Place and 
Sons, Limited, and W. H. Place, Halifax. 

11,243. ConpENsER Bopsins, A. Heaton, Halifax. 

11.244. Hopper BALE Breakers, T. R. Marsden and 
Platt Bros. and Co., Limited, M Manchester. 

11,245. Vatves for the Prpgs of AIR Pumps, W. Ber- 


renberg, Germany. 
11,246. Rottne Tusgs, A. E. Hills, Birmingham. 





11,247. Game, C. H. and A. Johnson, Leeds. 

11,248. Boots, P. Purdie, Glasgow. 

11,249. Stupine Penpant for Exectric Licstine, J. 
Milne, Edinburgh. 

11,250. Borris Stoppers, J. Higson, Manchester. 

11,251. Dryrne Correr, R. Drysdale, Glasgow. 

11,252. Capstans used on Surps, A. Kelly and. J. Kay, 


Glasgow 

11,258. Botr.ine and CorkING Macurngs, C. Chambers, 
Birmingham. 

11,254. TREE Guarps, A. E. Walker, Birmin, " 

ll, — Brakess for Moror Cars H. H. Mufiincr and 


Wigley, London. 
nae RAKE Mecuanism for Motor Cars, H. H. 
liner and F. Wigley, London, 
an. Router Bearrnes, W. Hildreth, Southsea. 
11,258. Automatic Race Game, J. H. Peters, London. 
11,259. Rotter Marrress, W. A. Gardner and E. W. 
Guttridge, Birmingham. 
11,260, Sarery Devices for Rattways, E. Parry, 


ndon. 

11,261. DeTonatine Toys, A. J. Boult.—(Torpedo Top 
Company, United States.) 

11,262, Cicaretre Houpsgrs, J. C. Roper, London. 

11,263. ApverTisine, J. W. Hilliard and J. Askham, 


mdon. 
11,264. Picker Burrers of Looms, H. N. Bottomley, 
mdon. 

11,265. PatrerRN Carn MecuanisM of Looms, H. N 
Bottomley, London. 

11,266. Ourpoor or Exposep Sgats, C. C. Pulleyne, 
London. 

11,267. ApvustaBLE Dress Houper, N. C. Reading, 
Birming! > 

11,268. INcanpEscENT Gas ManTLe Fork, J. Hartley, 
Stratford. 

11,269. WrrELEss SIGNALLING, J. Munro, Croydon. 

11,270. AUTOMATICALLY GATHERING PRINTED SHEETs, 
E. Salani, London. 

11,271. Canp.gs, T. J. Garrigan, London. 

11,272. Furnaces for Heatine Rivets, F. E. Ross, 
Croydon. 

11,273. Lack Cottar Support, E. M. Minton, London. 

11,274. Maps for Rar-way Carriacgs, E. L. White, 

Orpi nm, Kent. 

11,275, Recrivine Tickets, P. Samuels and R. Cox, 
London. 

11,276. SteeRmNG Gear for Motors, H. W. Hellmann, 
London, 

= 277. Batoons, A. C. Spencer, London. 
11,278. Locks, M. G. Wood, London. 

11,279. Cooxine Urensits, O. Wiskemann, London. 

11,280. INcaNDESCENT Mantes, F. C. Schottmann, 
London. 

11,281. Consunction with X-Ray Corns, H. W. C. Cox, 

ndon. 

11,282. Funes, L. Schmidthauer, London, 

11,283. Przumatic Trres, H. Binet, London. 

11,284. Enervgs, E. Lenglez, London. 

11,285. Securrnc Lips of Tga Boxgs, C. Withan, 
London. 

11,286. Gatvantc CELL, G. B. Petes, London. 
— — Beger in VessEts, G. Stevens, 


ll, 288. ss Packine Casgs, D. A. Murray, Bir- 
ming 

11,289. ApDv: ERTISING DEV crs, J. E. Church and G. W. 
Reynolds, London. 

11,290. Etecrric Swircues, H. H. Lake.—(W. P. 
Pinckard, United States.) 

11,291. CoLLars, Lucas, London. 

11,292. Srgam GENERATORS, A. and B. G. Allen, 


mdon. 

11,298. Encings, B. C. Joy and the Simms Manu- 
facturing Company, Limited, London. 

11,294. DELIVERING QUANTITIES of PowpgR, G. 
A ms, London. 

11,295. Ferro Concretg, A. Johnston and A. Eliet, 
London. 

11,296. Harm Wasues, R. Allen, London. 

11,297. Puzzizs, J. Elliott, London. 

11,298. PottsHiInc WaHeet Brusn, F. G. 
London. 

11,299. Drawtne Pix, A. Parsons, London. 

11,300. Curr Liyxs, A. Fenwick, London. 

11,301. CanpiEs, E. Hélie, London. 

11,302. Fastentne for Tart Boarps, H. B. Woods, 
London. » 

11,303. Metuop for Ratsinc Winpows, W. A. Hildyard, 
London. 

11,304. Srram Encrne Vatve Gears, A. J. Fairhurst, 


Farnham, 


mdon. 

11,305. Drymnc Fisrovus MarTerRiat, F. V. L. Hiorth, 
London. 

11,306. PropgL_er Suarts, J. D. Hannahand J. Walton, 
London. 

11,307. Paper Curr, J. H. B. Dawson.—(The Hampden 
Toy Company, United States.) 

11,308. Topacco Prpgs, T. Jefferies, } i at 

11,309. Srups, C. F. Hofmann, London. 

11,310. SHARPENING SAWS, A. W. and J. H. L. Folkers, 


11,311. —_— SusPenpDEp Desk, W. A. Boord, 


mdon. 

11,312. Tre Curr, 8. F. East, London. 

11,313. Transmission of ELectrica Imputses, L.and P. 
Walter, London. 

11,814. Firgproor Wa. for Buitpines, E. Schwarz, 
London. 

11,315. Fire Grates, R. Bowes, Liverpool. 


11,316. LrsgratiInc Homine Picrons, H. Cowley, 
Live 
11,317. KiygmatoGRaPpH AppaRaTus, C. Spiith, 


Liverpool. 

11.318, Securrne Guys to the CaRRIAGE AXLE, G. 
Ehrhardt, London. 

11,319. Batis, E. Kempshall, London. 

11,320. CLEANING DRINKING GLassEs, W. Kabitz, 
London. 

11,321. Trees, W. S. Huffman, London. 

ll, ee SupmaRive Founpations, J. T. Ford, 

ndon. 

11,823. ELecrriciry Meters, L. J. Aron and J. W. 
Flower, London. 

11,324, ELectriciry Meters, L. J. Aron and J. W. 
Flower, London. 

11,325. Sarety Exp.ostves, F. Schachtebeck, London. 

11,326. Fish Live Rees, G. C. Marks,—(The Liberty 
Bell Company, United States.) 

11,327. SELF-sEALING Bottle, G. C. Marks.(W. E. 
Forster, United States.) 

11,828. MaNuracTuRE of Gas, W. H. Y. Webber, 


London. 
11,329. Foor CLotus, W. Montgomery, London. 
11,330. Lock-Bar Hooks, H. W. Lake, London. 
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11,331. Communion Service Tray,. A. Knowles, 
Ow. 

11,332. Szcurinc BrusHes to HanpDies, W. Rolinson, 

iverpool. 

11,333. Seats, J. Schofield, Halifax. 

ll, "334. WEAVING Looms, R.T. Singleton and J. Smith, 
Halifax. 

11,335. CemENTING MaTERIAL, J. E. and C. 8. Bedford, 
Headingley, Leeds. 

11,336. SiaNaLiine, C. M. Smith, Sheffield. 

11,337. Cuatrs, H. Lipson, Liverpool. 

11,338. SPEAKING TRUMPETS, E. Heys.—(The 
Hutchison Acoustic Company, United States.) 

11,339. PortaBLE TELEPHONIC Apparatus, W. E. 
Heys.(The Hutchison Acoustic Company, United 
States.) 

11,340. Dry CeLts for Exrxecrric Batrerizs, W. E. 
Heys a Hutchison Acoustic Company, United 
States. 

11,341. Eak MassacE Apparatus, W. E. Heys.—(The 
Hutchison Acoustic Company, United States.) 

11,342. CHarcinc SwitcHEs, . E. Heys. — (The 
Hutchison Acoustic Company, United Stutes ) 

11,348, Focussine Sounp Waves, W. E. Heys.—(Tie 
Hutchison Acoustic Company, United States.) 





11,344. Potato Cuippinc MACHINES, O. Eastwood, 
Elland, Y orks, 
11,345. , Dustinac Apparatus, E. Riordan, 
Stafford. 
_ Vatve for SINGLE-CYLINDER Pumps, G. Park, 
iw. 


11,347. Batt Bearrnes, P. A. Ransom, London. 

11,848. Azo-pygs, W. G. Thompson and Co., Limited, 
L. E. Vlies, and D. Brownlie, Manchester. 

11,349. Ropz Cuips, R. Wilkinson, Heckmondwike, 
Yorkshire. 

11,350. Apparatus for Mixrnc Soxtps, C. B. Burdon, 
London. 

11,351. Distnrectinc Powpgr, G. P. Beater and P. 
Toppin, Dublin. 

11,852. Means for Eargss from Venicigs, A. E. Schurr, 
London. 

11,353. Hinogs, J. H. Howells and H. 
Sheffield. 

11,354. Strap Fasrenrnos, H., B. F. H., and H. W. T. 
Huntsman, London. 

11,355. Fire-LicuTers, E. Pollard and The British 
Fire-lighter Company, Limited, Keighley. 

soy ADJUSTABLE SHOULDER Rest, J. J. Firth, 

u 
11,357. Execrriciry Meters, K. Anderson, Leeds. 
= Automatic AERATOR, R. Wilby, Batley, York- 
ire. 
11,359. Friction CLutcn, J. Smalley, Liverpool. 
11,360. Toora Brus, W. Halse an Js. Hainsworth, 


. Moorwood, 


Leeds. 

11,361. Gavox Giass Prorecror, W. H. and A. J. 
Bailey, Manchester. 

11,362. ComprnaTion Prismatic Lens, A. E. Milton, 
Birmingham. 

11,363. GLass Brake, A. E. Milton, Birmingham. 

ne TesTine Skitz in Kick1yg, G. Ellis, 

Uu 

11,365. TrawL Nets, 8S. Sh»pherd, Hull. 

11,366. Tarcets fur RIFLE SHOOTING, 
Bristol. 

11,367. Disposa of Ssprment in Boriers, I. Morris, 
Stafford 


W. D. Trick, 


11,368. Brarpinac Macurnrs, E. A. Claremont and J. 
B. Hyde, Manchester. 

11,369. GoverNine Devicrs, J. J. O'Connor and W. O. 
8. Hilditch, Manchester. 

11,370. Motor Cycies, H., W. A., and A. H. Cragg, 
Manchester. 

11,871. Macuine for Pressinc Pickers, A. Kinghorn, 


ax. 

11,872. EARTHENWARE SanitaRy Pipss, R. Stanley, 
London. 

11,873. Corron Dovsuinc Apparatus, J. 8. Gaunt, 
Manchester. 

1 — of Exgcrric Traction, B. Cruvellier, 

11,375, Furst Economisers, J. E. Burkill and W. 
Sunderland, Halifax. 

11,376. ReBouND Prev ENTER for Too.s, T. Keetmann, 
London. 

11,877. Mgra.iic Conpuit Fitrinos, L. M. Waterhouse 
and The Simplex Steel Conduit Company, Limited, 
—— 

11,378. Hinaxs, C. J. Harcourt, London. 

11,379. Counter Sates Cueck AppLiance, E. Parker, 
Bristol. 

11,380. FLasHiicut Prorocrapuy, A. C. Bouvier.— 
(Kk. d’ Osmond, France.) 

11,381. TUNNEL VENTILATING Macuryg, E. M. O'Brien, 

mdon. 

11,382. Braces Supstitute, N. A. Aubertin and A. 
Ducasble, 

11,383. Trg, A. Ducasble, Paris. 


11)384. ILLUMINATED Bicycies, &., A. Proveanie, 
London. 

11,385. Removine Sunstances from Tirzs, G. W. Pitt, 
London. 


11,386. Cyc_te Pepats and Sxog Cups, R. F. Hughes, 
London. 

11,387. Gamg, R. F. Mallam, London. 

11,388. Cycte Free Wurst, W. Bown and H. Green, 
Birmingham. 

11,389. Securntnc Hats to Heaps, G. H. Whitehead, 
London. 

11,390. Tramway Ra1xs, F. E. Musgrave, London. 

11,391. Free-wHeEt CiutcH, 8. B. Halcomb, P. Mac- 
gregor, and J. Waddell, Sheffield. 

bg ExposED SEATS, A. Cope and E. Rockett, 

11,393. ae Pornt Opgratine, &c., APPARATUS, 
T. B. Stewart, W. H. Turner, and R. E. Dixon, 
London. 

11,394. Sprine Batances, G. Herbert, jun., London. 

11,395. Rugostat Switce, W. R. Laidlaw and G. H. 
Scholes, Manchester. 

11,396. Hat Cass, A. R. C. Richings, London. 

11,397. Bregch Mecuanism for Guys, G. Ehrhardt, 


mdon. 
11,398. Casrne for Steerinc Gears, G. Klingenberg, 


ndon. 
11,899. Locks, A. N. Chamberlain and W. L. B. Hall, 
London. 
11,400. Support for Sarery Bicycies, E. F. levers, 
ndon. 
11,401. THermostats, G. B. Bowell and The Pearson 
Fire-alarm System, Limited, London. 
11,402. Lamps, G. H. Lilley, London. 
11,403. Dyesturrs, H. E. Newton.—(Farlbenfabriken 
vormals F, Bayer and Co., Germany.) 
11,404. Exxctric Fousss, O. L. Peard, London. 
11,405. Sturrinc-Box, R. B. Ransford.—(A. C. £. 
Rateau and Sautter, Harte and Co., France. 
_, Rattway VgHIcLe Covp.ina, G. B. Henderson, 
mdon. 
11,407. TRaNsPoRT of REFRIGERATED Goons, W. H. Key, 
London. 
11,408. Powzr GeneraTina Enoines, H. P. Holt, 


ndon. 
11,409. Apparatus for Carryinc Lamps, T. Walker, 
mdon. 
il, oe ene of Cop Liver Om, J. Barclay, 


ll, ai. Taxtxo In an EnpLEss TRAVELLING Ropz, G. 
©. w and H. G. Cameron, London. 
11,412. "CLmasiwe Szxps, O. G. C. L. J. Overbeck, 


on. 
11,413. Apparatus lor Locxtne Nets, C. A. West, 


mdon. 
11,414. Corn-conTROLLED Device for DgLiverine 
Gas, W. Cox and G. Glover and Co., Limited, 


11,415. aon for Bicycte Sapp.ies, P, G. Tamm, 
11,416. ‘Compuctons for E:ectric Trams, E. Dussek, 
11417. Tiaviekaros Lamp Hotper, C. H. Gosling, 
ll, as Sonex for Lamps of Venicies, W. P. Warren, 


1,419. “Maxrxa Cicars and Cicaretres, H. Linne- 
gh London. 

11,420. Firrincs for MetraL Furniture, Eisenmdbel- 
Fa _ Schorndorf L. and C. Arnold and G. Schmid, 

nD 

11,421. COIN-FREED Devicze, E. L. Aubin and C, G. 
Grosset, London. 

11,422. Apparatus for Racxina Begr, H. W. Colby, 
London. 

11,423. Exectric Cram Drepces, E. Chaquette, 
London. 

11,424. Tarust Bgarina, G. Petheram, London. 

ll, (425. Drvice for SupporRTING CyciEs, A. R. Moakes, 

11,426. Macuine for PLayinc a Game of SkIL1, W. H. 
Ell, London. 

ll, 427, ELECTRIC Conveyor, J. Baxter, O. Clark, and 
©. Hillman, London. 

11,428. Kery-operaTeD INstRuMENTs, W. Menzel, 


don. 
11,429. Ink for Printinc Macuives, G, W. Mascord, 


mdon. 
11,430. DiscHARGING GRANULAR MATTER, J. W. Manley, 





SELECTED AMERICAN PATENTs, 


From the United States Patent-office Oficial Gazette, 





687,789. MeTaLtic FAsTeNER For Joints, @, H, 
Raynedance New Haven, Conn.—Filed Februar: vl6th, 


with the 
material 
slots in 


Caim—The combination 
a joint of wood cr other 
corresponding parti-cireular 


parts of 
having the 
the 


sides 











thereof, forming together a continuous cireular groove, 
of a circular ring of metal adapted to fit in said 
groove when the parts are assembled and engage the 
portion of each part of said joint included within said 
groove, substantially as described. 


687,794. Automatic CYLINDER “Cock, CL. Torvey, 
Toledo, Ohio.—Filed September 5th, 1901. 

Claim.—An automatic cylinder cock, comprising a 
closed reservoir having a drain pipe adapted to connect 
it with the cylinder of an engine in position to drain 
water from the cylinder into the reservoir and fill it, 
a closed chamber in the reservoir located to leave an 
open space extending above, around and beneath the 
chamber for the free circulation of water or steam, 
a port in the top in vertical alignment with a port in 


LL 








the bottom of the inner chamber, the ports being pro- 
vided with valve seats for valves movable vertically 
upward, valves for the seats having a common con- 
necting stem and equal outer pressure areas, the 
valves thus connected being adapted to be seated by 
gravity and to be opened by a column of water in the 
reservoir, and its connection of a height sufficient to 
overcome the weight of the valves and their stem ; 
means to guide and to limit the movement of the 
valves, and a discharge adapted to drain the valve 
chamber. 

687,798. Warer-tuse Boren, RK. J. Van Liew, Port 

Huron, Mich.— Filed May 9th, 1901. 

Claim.—A duplex water- tube boiler comprising 
companion shel, each having a body composed of 
spaced inner and outer headed cylinders, the inner 
cylinder being shorter than the outer one and sus- 

nded therein and forming therewith an internal 
flue-heating chamber, a base sediment chamber, a 
supe’ steam dome ‘snd a water-circulating space 
surrounding said internal flue-heating chamber, water 


(687,798) 








tubes arranged with each heating chamber and com- 
municating within the sediment chamber and steam 
dome, a tube connecting the water spaces of the two 
shells, a flue connecting the heating chambers of the 
two shells, pipes connecting the iment chambers 
and steam domes of the shells, a furnace in communi- 
cation with the heating chamber of one shell, and a 
in ication with the heating 
chamber o of the other shell, substantially as described. 
687,931. Macnetic HoLpinc- TABLE FOR METAL- 
WORKING Macuings, M. Barr, Broadheath, England. 
—Filed August 6th, 1900. 
Claim.—The hereinbefore-described combination of 
box of magnetic material; cover of non-magnetic 
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material ; series of wound ae ——- electrically con- 
nected with the box ; se unwound rye 
electrically connected’ with "the box and both flush 

with the top surface of the box cover; and continuous 


winding on all the wound pole- pieces. 
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RAILWAY ACCELERATIONS—ENGLISH 
AND FRENCH. 
By CHARLES Rovus-MARTEN, 


June, 1902, has brought forth some admirable improve- 
ments in some of the express services on both sides of 
the Channel. Those on the French side are indeed quite 
startling in their brilliance, But the British progress is 
very creditable, and is all the more gratifying as being 
apparently a token of still better things to come—as a 
decisive step in the direction of progress. 

The London and North-Western Railway has at last 
most valuably improved its services between London and 
Manchester and London and Liverpool, also, though in a 
less degree, between London and Birmingham. There are 
now two trains each way between Euston and Man- 
chester doing the journey of 1834 miles vid Stoke, and 
188} miles vid Crewe, in 3 h. 45 min., thus averaging 47°8 
miles an hour inclusively, or 48°2 travelling speed. 
There is also one up train in 3 hr. 50 min. and a down 
trainin the even 4 hours. Liverpool—192} miles—has 
two trains each way in 3h. 55 min., averaging 49°1 miles 
an hour inclusively ; also one in the even 4 hours at 48-1; 
and Birmingham has at last a train from Euston without 
stop, in 2h. 5min., and an up train in the same time, 
averaging 54°2 miles an hour, while there are two down 
trains in 2h. 15 min., and one up in 2 h. 20 min. 

Some of the details are very interesting. The 
10.40 a.m. down express from Euston runs without stop 
to Stafford, 133} miles, in 2h. 25 min., averaging 55°2 
miles an hour. One up train does likewise. The 
5.30 p.m. “diner” runs to Crewe without stop, 158 miles, 
in 2 h. 55. min., averaging 54°1 miles an hour. The 
corresponding up train does the journey in the same 
time. The 9.45 a.m. up from Liverpool does the 133} 
miles from Stafford to Euston in 2h. 26 min., averaging 
54°8 miles an hour. One train does the 118} miles from 
Lichfield to. Kuston in 125 minutes, averaging 55°9 miles 
an hour. All of these are most valuable improvements, 
and doubtless they are but the initial steps toward some- 
thing better still. 

The Great Western made its spring accelerations in 
May. They are very creditable if less remarkable than 
those of the London and North-Western. For instance, 
the acceleration of the 5.30 a.m. newspaper train from 
Paddington by 20 min. to Bristol, 25 min. to Exeter, 
57min. to Plymouth, and 94min. to Penzance, spells 
very substantial progress. So does the improvement of 
the 11.385 a.m.—formerly 11.30—from Paddington, a 
much faster train, which, nevertheless, is quickened 
5min. to Bristol, 14 min. to Exeter, and 20 min. to 
Torquay. The fast evening express which used to leave 
Paddington at 6 p.m. is still more progressively treated. 
It now starts at 6.25 and is path by as much as 
67 min. to Exeter and 85 min.to Plymouth. Its allowance 
ofonly 85 min. for the 754 miles from Bristol to Exeter 
is distinctly smart. Further, there is a new evening ex- 
00g at 7.30, which runs to Oxford, Leamington, Birming- 
am, Wolverhampton, and Shrewsbury in very similar 
times to those of the 4.55p.m. In my present review 
I am not attempting to give an exhaustive account of all 
the alterations or from the travelling standpoint. I deal 
only with those which have engineering significance. I 
may observe, however, that the new time-table gives 
Exeter one trainin 3h. 46 min., one in 3h. 59min., and 
onein 4h. from Paddington. The splendid 12.5 p.m. up 
train in 3h. 88 min., which runs the 1933 miles to London 
without a stop is continued. Both the Great Western and 
the London and North-Western may well be compli- 
mented on the useful steps which they have taken this 
spring in the direction of progress. 

But crossing the English Channel we find ourselves in 
the midst of such swiftness as is quite startling to our staid 
British ideas of the past quinquennium—booked speeds 
such as Britain never realised as a regular thing, even in 
1895 and 1896, this country’s period of high-water mark 
in respect of express speeds. Even in those “impetuous 
years” we had but the single spurt of 32} miles at 60°9 
miles an hour, and another for one month only at 57:2. 
In France, however, the June services of 1902 give quite 
a crowd of faster bookings. 

The Chemin de Fer du Nord is, as usual, far away in 
front. On the Calais to Paris express services there is 
no acceleration, because—so the Nord authorities inform 
me—they are cbliged to keep something in hand to 
enable them to make up time after the usual late arrivals 
at Calais from London. I need not dilate upon this 
phase of the matter; it suggests its own reflections—not 
pleasant ones. But the French connections with the re- 
vived 2.20 p.m. service from Charing Cross to Folkestone 
and Boulogne are so greatly accelerated as to give a ser- 
vice from London to Paris in 6h. 50min. The time from 
London to Folkestone Harbour is not quickened from 
what has been the best for many years, viz., 1 h, 40 min. 
for the 71 miles, averaging 42 miles an hour inclusively. 
But the distance of 158 miles from Boulogne to Paris is 
run in 2h. 50 min., including, I am informed, a 4 min. 
stop for water. This represents an inclusive average 
of 55°8 miles an hour or an average travelling rate from 
start to stop of 57°1. Paris is reached at 9.15, French 
railway time, which is 5 min. ahead of British, so 
that the arrival by British time would be 9.10. © An 
express for Switzerland also leaves Boulogne in connec- 
tion with the same train, and reaches Amiens, 76} miles, 
in 82 min., averaging 56 miles an hour from start to stop. 

In the opposite direction the improvements are far 
more remarkable. The morning corridor dining car 
train, which last month left Paris at 9.85 am.,and reached 
Calais Pier at 1.15, now leaves ten minutes later, and 
reaches Calais Pier 10 min. earlier. Thus the journey of 


185} miles—two miles further than from Euston to Man- 
chester vid the Potteries—is accomplished in 3h. 20 min. 
inclusive, with a four-minutes stop at Abbeville for water, 
or in 3h. 16 min. net, the average inclusive rate being 
55°6 miles an hour, and the start-to-stop travelling speed 
56°73 no allowance is made for loss by the extra starting 





and stopping. The minimum weight of this train is 235 
tons behind the tender, and it often loads up to 270 tons 
and 800 tons. It connects with the South-Eastern and 
Chatham train due in London at 4.56 p.m. 

Then the heavy midday express from Paris at 11.35 a.m., 
which often weighs 280 to 300 tons, exclusive of engine 
and tender, has been quickened, and runs to Calais Town, 
183$ miles, in 3h. 20min. The first run from Paris made 
by this heavy train is to Amiens, 813 miles, in 85 min., 
averaging 57°7 miles an hour start to stop, although there 
is one rising gradient at 1 in 200 for 13 miles continuously, 
and another at 1 in 250 to 1 in 850 for 25 miles on end. 
Its next run is to Calais, 102 miles, in 111 min., averag- 
ing 55°4 miles anhour. Thislength includes an eight-mile 
climb at 1 in 125 to Caffiers, and four miles at 1 in 135 after 
Etaples. London is reached at 7 p.m. by this service. 

At 4 p.m., the new afternoon express service leaves 
Paris for London vid Boulogne and Folkestone. The 
journey to Boulogne—the same distance as Euston-Crewe 
—is booked to be done in the same time as that in the 
opposite direction, viz., in 2 h. 50 min., including the stop 
for water, or 2 h. 46 min. travelling time. The journey 
includes four miles rise at 1 in 135, 13 miles continously 
at 1 in 200, and 25 miles continuously at 1 in 250 to 1 in 
350. The average rate is 55°6 inclusive, 57°1 travelling 
from start to stop. The connecting South-Eastern 
and Chatham train reaches London at 10.45, taking 
100 min. for the 71 miles from Folkestone Harbour 
to Charing Cross. 

The morning mail train from Paris, which has under- 
gone so many vicissitudes of late years, now starts at 
8.15, stops three times, and yet reaches Boulogne, 
158 miles—the same distance as Euston-Crewe—in 
3h.13 min. It has three relatively short runs, booked 
respectively at 54°5, 50°0, and 52°5 miles an hour. The 
actual travelling time for the 158 miles is 3h. 5 min, 
with three stops. If the usual deduction of 3 min. 
were made for each intermediate starting and stop- 
ping it would leave the net time for the 158 miles 
2h. 56min. So much for the services between Paris 
and the English Channel. 

These may be deemed in some degree competitive. 
But turning to the other main line services by the Nord 
line, which are purely non-competing,even more remark- 
able brilliance is found. This is the case alike with the 
Paris-Lille services and those to and from the Belgian 
frontier, both being monopolies. There has long been a 
very fine train service between Paris and Lille. There 
were, for instance, several expresses doing the journey 
of 155 miles in 8 h., 3 h. 7 min., 3h. 18 min., 3 h. 14 min., 
3h. 15min., and 3h. 20min. respectively, with three 
stops, amounting to 10 min. in all. But this month a 
tremendous spurt is made. The 8 p.m. express, which 
last month took 3h. 7 min., has been accelerated to do 
the journey in 2h. 45 min. with two stops, giving an in- 
clusive average rate of 56°3 miles an hour. The first run 
from Paris to Arras, 120 miles, which hitherto has taken 
2h. 10 min., is now done in 1h. 57 min., or at the 
average rate of 61°5 miles an hour start to stop! Itis a 
heavy business train which runs daily—Sundays in- 
cluded. There is nothing in Europe to approach this, 
and nothing even in America so fast timed for a like 
distance. The next stage, Arras-Douai, is even more 
remarkable, owing to its short length and great speed, 
the distance of 154 miles being booked to be done in the 
even 15 min. = 62°0 miles an hour. Thus the distance 
of 135} miles from Paris to Douai is done in 132 min. 
running time, with a stop midway. The corresponding 
up train which leaves Lille at 7 a.m. has an additional 
stop, viz., at Longueau, and so takes 2h. 56min. on the 
journey. For the run from Arras to Longueau, 41 miles, 
the allowance is only 42 min. ; speed, 58-5 miles an hour 
start to stop. From Longueau to Paris, 79 miles, 
82 min. = 57°8 miles an hour. 

Little less remarkable are the trains between Paris and 
the Belgian frontier. The long-famous Nord express is 
again quickened, although it is no longer a first-class 
limited “ Luxe.” It is now allowed only 99 minutes for 
the 95} miles to St. Quentin = just 58°0 miles an hour. 
It usually weighs 250 to 350 tons behind the tender. But 
perhaps the morning heavy fast train in the opposite direc- 
tion is still more noteworthy. It is booked to cover the 
953 miles from St. Quentin to Paris in 105 min., with 
two stops, absorbing 83min. The inclusive rate is, there- 
fore, 54°7 miles an hour; actual travelling speed, start 
to stop, 56°3 milesan hour. The successive stages from 
Aulnoye, where its two divisions—viz., the Belgian and 
German contributions—unite, are quite surprising, viz.:— 


. . 8 . 
Miles. Minutes. wites oo 
Aulnoye—Busigny _... we 5. Bee B50 
Busigny—St. Quentin... 17 — . ae 
St. Quentin—Tergnier 14 16 52-5 
Tergnier—Compiegne ... 29 30... 58-0 
Compitgne—Paris -.. © ... We 
Thus the lists of new express runs, English and French, 


taking no note of the many fine ones previously existing, 
are as follow. I do not notice any that fall short of an 
average speed of 54 miles an hour, start to stop :— 


English. sina 
Miles. Minutes. Miles oe hour. 

Lichfield— Euston oot 1%)... 9 
Euston—Stafford ... ... 1 145 55-2 
Stafford—Euston ... ... 133 145 55-2 
Stafford—Euston ... ... 1 146 54-8 
Stafford—Bletchley ... 96 54-3 
Rugby—Willesden 77 85 54-3 
Euston—Birmingham 113 125 54-2 
Birmingham— Euston 113 125 54-2 
Willesden—Coventry Shh... -_8 54-2 
Euston—Crewe ... toe 3.5 . 2m 54-1 
Crewe—Euston ... we eee. «= NG 54-1 

French. 
Arras—Douai 154 - 15 62-0 
Paris—Arras 120 117 61-5 
Arras—Longueau 41 42 58-5 
Paris—St. Quentin ... 953 99 58-0 
Tergnier—Compitgne ... 29 ... 30 58-0 
Longueau—Paris... ... 7 =~ 82 57-8 
Paris—Amiens _,,, ) 57°7 


French.—(continued.) 


' ' Speed. 
Miles. Minutes. yites Der hour. 

*Paris—Boulogne... 158 166... 571 
*Boulogne—Paris... 158 1s... a 
*Paris—Calais Pier... 1854 196... 56-7 
Busigny—St. Quentin 17 18... 56-6 
Compiegne—Paris 523 56 56-5 
Boulogne—Amiens ... 764 82 56-0 
Amiens—Calais Ville 102 lll... =55-4 
Aulnoye—Busigny 22 a i. 55-0 


In the case of the runs marked with an asterisk, I have 
taken the actual running time after deducting the booked 
duration of the stop for water. I have not yet been able 
to get the timing at the water station. The distances 
are in all cases given to the nearest English quarter-mile 
according to what seems the most trustworthy French 
authority. Some distances long published in time-tables 
have been rendered inaccurate through station removals, 
e.g., Paris-Arras, which is three-quarters of a mile farther 
than formerly, viz., 120 miles instead of 1194. 

I think every reader will agree with me that this is a 
most remarkable French list, showing progress to an 
extent quite astonishing. I may add that I have per- 
sonally tested nearly all of them, and found them accom- 
plished easily with loads ranging from 230 to 360 English 
tons behind the tender. For instance, that run from Paris 
to St. Quentin by the Nord express was done in 95 min. 
with 360 tons, and in 903 min. with 305 tons. The loco- 
motives used are Monsieur du Bousquet’s splendid 
Atlantics or “ 2.641—2.650 ” type, four-cylinder compound 
on the de Glehn system, with 133in. high-pressure 
cylinders and 21}in. low-pressure; 25}in. piston stroke ; 
6ft. 8in. driving wheels, four-coupled; 2275 square feet of 
heating surface, and 2281lb. steam pressure. 

On the other French lines the most noteworthy 
quickening is that of the morning express on the‘Chemin 
de Fer de l'Est from Paris to the German frontier, 
whose time for the 88} miles to Epernay is cut down to 
104 minutes, averaging 50°9 miles an hour. The Orleans 
maintains its numerous fast-timed runs ranging up to 
58°1 miles an hour. 








THE CAUVERI FALLS ELECTRICAL 
POWER TRANSMISSION. 
No. I. 


A pEscrIPTION of the carrying out of the scheme for the 
distribution of power obtained from the Cauveri Falls in 
Mysore may prove interesting, when it is known that 
the project which is now nearing completion will form 
the largest undertaking of its kind in the British Empire. 
The scheme consists in utilising a part of the great natural 
power running to waste at the Cauveri Falls, and apply- 
ing the power to driving the mining machinery, stamps, 
crushers, air compressors, pumps, &c., used throughout 
the Kolar goldfields, situated at nearly 100 miles distance 
from the Falls. The Cauveri Falls have long been 
celebrated for their great natural beauty; they are 
situated on the Cauveri River, 62 miles south-west of 
Bangalore. The Cauveri, one of the greatest rivers in 
Southern India, forms at this point the boundary between 
the native State of Mysore and the Madras Presidency, 
and supplies water for irrigation to an endless network 
of channels taking off from low masonry dams thrown 
across its bed at intervals. 

Before going on to describe this scheme at length, it 
may be of interest if we refer briefly to one or two of the 
more important long-distance power transmission schemes 
in different parts of the world. We think we are not far 
from wrong in saying that in California there are more 
important power transmission plants than in any other 
part of the world of like size. Los Angelesis, perhaps, 
the most important centre of all. The transmission tine 
from San Bernando tothis town is 80 miles odd in length. 
The current transmitted is three-phase, and the pressure 
is 33,000 volts. The generators are turbine driven, the 
available head being 728ft.,and each develops 1000 horse- 
power at 750 volts. There are three. air-cooled trans- 
formers, each raising the voltage to 19,000, making 
33,000 on a three-phase system. Another line brings 
1500 horse-power from the San Gabriel River, a distance 
of 23 miles, at a voltage of 17,000, while, some little time 
ago, we heard that it was in contemplation to transmit 
12,000 horse-power to the same place from Kern Country 
—a distance of 108 miles—at a voltage of 30,000. We 
have not heard whether this scheme is actually carried 
out. The following list of some of the other transmission 
plants at work in California will give some idea of the 
strides made in this direction. We cannot find space to 
go in detail into each scheme, and must content ourselves 
with merely stating the name of the plant and the power, 
distance, and voltage :—Blue Lakes, 12,000 horse-power, 
43 and, eventually, 150 miles; San Antonio, 150 horse- 
power, 15 miles, 10,000 volts; Folsom Sacramento, 5000 
horse-power, 22 miles, 11,500 volts; Nevada County, 
1000 horse-power, 8 miles, 5000 volts; Fresno, 
1360 horse-power, 86 and 69 miles, 19,500 volts; 
Santa Cruz, 400 horse-power, 17 miles; Bakersfield, 
1200 horse, 14 and 20 miles, 11,000 volts; Newcastle, 
1100 horse-power, 28 miles, 16,000 volts; and Mount 
Whitney, 5400 horse-power, 21, 60, and 63 miles, 20,000 
to 34,000 volts. Of course, there are numbers of im- 
portant cases of transmission in other parts of the United 
States and of the world. One is bound to name the 
gigantic undertaking at Niagara, though at present no 
very long distances have been negotiated commer- 
cially. To come to Europe, the first transmission 
over very long distances was undoubtedly from the 
falls of Lauffen to the Frankfort Exhibition. In this case 
some 800 horse-power were transmitted over 100 miles 
at 25,000 volts, the current being originally generated at 
50 volts. Rome gets its electricity from Tivoli—19 miles ; 
Milan from a fall on the Adda, 20} miles away. The whole of 
Northern Italy and Switzerland is a network of transmis- 
sion lines. Alarge central station supplies a vast area around 





Gallarate, Legnano, Busto Assizio, Sarronna, &c. Genoa 
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scheme, at that time the longest transmission line in | compressor buildings, &c., was twenty-two months. The 
operation in the world—was feasible and certain of | greatest number of workpeople employed at any time 
success. He was also directed to approach the leading | was 5000. The whole of the necessary works in India, 
manufacturers of electrical plant in Europe and America, | viz., river dams, supply channels, forebay, generating 
and obtain rough estimates and proposals from them, | station, transformer house, motor sheds, and compresgoy 
and to obtain expert opinion regarding the scheme from | buildings, &c., also carriage of plant, surveys, wooden 
Professors Forbes and Unwin. | poles for the transmission line, and local labour for the 
The Government of Mysore being satisfied on the | erection of the transmission line and electrical and 
reports of Capt. de Lotbiniére that the scheme was | hydraulic plant, were undertaken by the Mysore Public 
practicable and feasible, a | Works Department. The Mysore Government also 

ten years’ agreement was | undertook to build all the necessary foundations foy 
entered into with Messrs. J. | plant and masonry works of all descriptions necessary 
Taylor and Sons, on behalf | for the stability of the transmission line, and machinery 
of the mines, for the sale of | to which the electrical power was to be applied through. 
the electrical power to the 
various mining companies. 
Having now settled for the | 
sale of the power for a 
period of ten years, the pro- | 
ject was finally submitted by | 
the Government of Mysore | 
to Lord Curzon, the Viceroy | 
of India, for his approval to | | ) \S 
its execution. 1 \s \"o, 4 

It may be mentioned that ; 

all through the period taken | 2 
up by these preliminaries the | nee \ 
question of the minimum | \ 


has a transmission line 75 miles long, and_ sends 
1260 horse-power over it. At Ikerwar-Sopron there is a 
transmission for a similar distance, but only 600 horse- 
power is used. At Lenares, in Spain, 640 horse-power is 
sent 32} miles, and at Rieti, in Italy, 500 horse-power 
the same distance. There has been just completed at 
Lausanne a plant for sending 5000 horse-power 70 
miles as a total—these distances, from Genoa onwards, 
referring to the total length of line, as the system of | 
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Fig. 1—-GENERAL PLAN OF HEAD WORKS 


transmission is by the series method. We might go on 
multiplying instances of this sort, and yet give but the 
faintest idea of the extent to which electrical transmission ' 
has increased during the last few years. Perhaps some 
sort of an idea may be obtained from the fact that one | 
continental firm—by no means the largest—has carried 
out seventeen installations, averaging over 1000 horse- 
power apiece, during the last thirteen years, the distance | 
transmitted varying from 7 to 75 miles. 

The idea of the utilisation of the power of the Cauveri 
Falls for commercial purposes is not new; _prac- 
tical men for years past have again and again suggested 
the harnessing of this great natural source of energy; 
but the difficulty of finding or creating a market for the 
power close to the Falls has invariably caused the idea 
to be abandoned. Until recently, however, the idea of 
utilising the power at a distance from the Falls had not | 
been seriously contemplated, as the problem of long | 
distance transmission of power had not been satisfac- | 
torily solved, and it was only when the value and prac- 
ticability of employing alternating currents, together 
with high voltage, was clearly recognised, and proved to 
the world by actual practice, that the question of com- 


mercially utilising the energy of falling water at a/| 


distance from its fall was accepted by business men as a 
desirable, safe, and paying undertaking. In June, 1899, 
one of the State Engineers, Captain A. J. de Lotbiniére, 
R.E., made inquiries at the Kolar goldfields as to the 
amount and cost of coal and wood used throughout the 
various mines. He was much surprised at the large 
amount expended on this item, and at once recognised 
that the goldfields would form a suitable market for sale 
of power from the Cauveri Falls. The managers of the 







Kolar goldfields—Messrs. J. Taylor and Sons, of London | 
—were approached with a view to the mines being | 


supplied with electrical power in place of steam, and 


they at once expressed themselves ready to discuss terms | 


with the Mysore Durbar—Government—for the supply 
of electrical power. 

The late Dewan—Prime Minister of the State—of 
Mysore, Sir K. Sheshadri Iyer, a most enlightened and 
advanced statesman, and his chief engineer, Colonel 
D. MeNeill Campbeil, late R.E., threw themselves 
heartily into the scheme. The British Resident in 
Mysore, the Hon. Colonel D. Robertson, also fully 
approved of the project. In order to satisfy the Mysore 
Government that there was not an element of uncertainty 


or speculation attached to the scheme—that is to say, | 


that the results of experience and actual practice in the 
transmission of power fully authorised the expenditure 
of the large capital which the undertaking would involve 
—Captain de Lotbiniére was directed to proceed to 
America, and after carefully inspecting the transmission 
schemes in operation in that country and Canada, he 
came to the conclusion that the Cauveri Falls proposal 
—though the distance power has to be transmitted was 
longer by some miles than the Redlands, Los Angeles, 


River was being carefully 
investigated by the officers 
of the Mysore Public Works 
Department. The result 
proving satisfactory, and the 
Viceroy’s approval having 
been obtained, it was finally 


proposal, and orders were 


after the conception of the 
scheme. Asa result of Capt. 
de Lotbiniére’s previous 
inquiries,the Mysore Govern- 
ment entered into a contract 
with the General Electric 
Company of Schenectady 
and New York, U.S.A., for 
—- all electrical plant and 
appliances ; Messrs. Escher 


Switzerland, for all hydraulic 
plant ; and Messrs. Ingersoll 
and Sergeant, of New York, 
for all electrically - driven 
air compressors, this last- 
mentioned firm to work as 
sub - contractors for the 
General Electric Company, 
who were responsible for 
the delivery and erection of the air compressors. All 
contracts provided for the supply, delivery, and erec- 
tion of the plant, and for its maintenance by the supply- 
ing firm during the first twelvemonth’s operation. 

The engineering staff of the Mysore Government 
employed on the works are :—Colonel D, McNeil Camp- 
bell (late R.E.), chief engineer; Captain A. J. de 


tlow of water in the Cauveri | a oN 


decided to carry out the | 


issued to this effect in July, | 
1900, or less than one year | 


Wyss and Co., of Ziirich, | 


\ \ 
Fig. 3—SITE PLAN OF HEAD WORKS 


out the goldfields. The nearest railway station is 
30 miles from the site of the head works, and the trans- 
port difficulties were very considerable, as traction engines 
were not procurable in India. Eventually a combination 
of elephants and bullocks was found to be the most 
satisfactory means of hauling the plant; ascending the 
hills, the bullocks pulled in front, and two elephants 
pushed behind—see engraving on page 562. Some of the 
loads weighed 14 tons. 

There was a great difficulty at first in collecting and 
keeping labour at the site of the head works; later on 
the reason for this was discovered. It appeared that 
the natives believed that the god of the Falls was very 








Lotbiniére, R.E., superintending engineer; Lieutenant 
| J. Hunter, resident engineer, and a staff of six assistants; 
| Captain Thomson (late R.A.), Government Inspector of 
Explosives, Home-office, secretary and consulting engineer 
for the scheme in London. 

The time occupied in constructing river works, chan- 
nels, power and transformer stations, erecting line, and 











Fig. 2—GENERATING STATION AND TRANSFORMER HOUSE 


irate at the idea of any of the river water being diverted 
from his falls, he therefore informed the people, through 
a devotee, that anyone assisting in the undertaking 
would die forthwith. It so happened that malarial fever 
was very prevalent at that time, and added to this an 
outbreak of cholera occurred, the result being that the 
workpeople disappeared in all directions, and it was only 





“OQ 
acd 


THE ENGINEER 








Juné 6, 1902 


‘Q°3 NO NOIL93S 


- AOUSBAOH auiguny oy : 
‘ adig “eyoM 402/95 4 


dOlL lV NWI1d 





NOILVONNOS LV NVI1d 








WOBL{SGN OO] 4Oy 4e44OW HYHaNS wu 
@q O04 BuO no 0 4ue 
an q 4S q NIOd waren) 


> 


OO! puesxe OF Bursoory Japinog 


VATION 


CLe 











DSBSNIONY BH 
° _ ”» 





























=—=—F 





i rs 
t + 
—.. =~ 
Sad, "== - 
‘dS $0 Guls* ==. ba 3 
‘ e44uaT — 
pad. 














NO!ILD aS 


STIVLad 


IJITOAVUGAH 





& 











NOILVA313 





Sv NO NOILO3S 

























































































NOISSIWSNVUL 


















































yy YYCEZLQMLMMULLLL 
Get ei ee 
et 0 | 

Rone ERE 2 











NO!I193S 


(geg ebod sas uondrssep 10,7 ) 


YAMOd STTVA IHAANVD 











THE ENGINEER 


JUNE 6, 1902 





with the greatest difficulty that others could be procured 
on the assurance that the new god, being imported in 
the shape of the machinery, was much stronger than the 
old one who guarded the Falls. For erecting the 
electrical machinery the General Electric Company, of 
Schenectady, supplied a staff of thirteen trained experts 
under the direction of Mr. Axel Ekstrém with Mr. A. C. 
Jewett as his senior assistant. Mr. Cullen was placed in 
direct charge of the erection of the generating plant, and 


water from the channels to the turbines in the generating 
station—see pages 554 and 555. The forebay also contains 
a filter for providing clear water for working the turbine 
governors. 

The engravings on pages 554 and 562 are reproduc- 
tions from photographs recently taken. They show well 
not only the nature of the country and the amount of 
water available, but the means which were employed 
to carry out the work. 


Mr. Gibbs in a similar position regarding the distribution | 


plant throughout the Kolar goldfields. Escher Wyss and 
Co. sent out Messieurs Miiller and Bosshardt as their 
erectors for the hydraulic plant, with two English 
assistants from Mechan and Co., of Glasgow, to erect the 
penstocks. These were supplied under a sub-contract by 
this firm. 


the Cauveri River divides into two branches at Siva- 


samudram—the sea of Siva—and forms the Hegoora | 
Island. On both these branches falls are situated, 


namely, the Burr Chakki and the Gangan Chakki. 
Neither of these falls has a vertical drop of more than 
140ft.; but the river bed for a couple of miles above and 
below the falls has a very considerable drop. It was 
decided to take advantage of this fact, and to draw the 
water from a point 14 miles above the falls, whence it is 
conveyed by service channels to a site favourably situated 
for a generating station. This resulted in a clear fall of 
over 400ft. being obtainable from the tail of the channels 
at point D to the river bed beneath. In order to generate 
the required horse-power, namely, 6250 at the wheels, 
the hydraulic contractors demanded 190 cubic feet per 
second for their turbines. It was therefore decided to 
construct two channels, each capable of delivering 250 
cubie feet per second. These are situated as shown on 








ARTESIAN WATER SUPPLY AND 
IRRIGATION. 


: | By W. Grppons Cox. 
As will be seen from Fig. 1—general plan of head works | 


Now ITV. 


It has been seen to what a great extent irrigation from 
well water has been practised in the Eastern World and in 
America and Algeria. In Australia, on account of the 
peculiar nature of the ruling industry, that of wool-grow- 
ing and cattle-raising, the utilisation of artesian supplies 
has been almost entirely confined to watering live stock, 
| avery large proportion of the water running to sheer 
waste. Irrigation proper, for the purpose of raising agri- 
cultural produce, is only in’ its initial stage, but is 
doubtless in the near future destined to be very largely 
used. 

In Southern and Central Queensland there is already 
under close cultivation by bore water nearly two thousand 
acres giving most satisfactory results. At the Pera bore 
Farm, Bourke, New South Wales, we find, however, the 
most advanced results. In connection with this irriga- 
tion it has beefi found that the average quantity of water 
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Fig. 4 PLAN AND SECTION AT POWER STATION 


lig. 3. Two channeis were constructed in order to 
provide against accidents, and to allow of silt clearing 
and repairs being carried on without in any way inter- 
fering with the supply to the turbines. The. channels, 
each 3} miles in length, are revetted throughout their 
length with dry stone, backed with 6in. of gravel ; depth 
of water, 5ft.; fall, 1 in 5000; width of bed, 18ft.; side 


1 A eve 
slopes, 7 eee section, Fig. 3. 


In order to concentrate the dry weather supply in the 
river into the western branch, from which the channels 
take off.a low masonry dam was built across the mouth of 
the eastern branch at point A, Fig.1. This serves to force 
the necessary water into the western branch. At point B, 
western branch, a second low masonry dam was built, 
with a draft channel and head sluices, for the supply of 
the service channels—see Figs. 1 and 3. Both dams A 


and B are sufficiently low to allow the floods to pass over | 


them, without interfering with the ordinary course of the 
river. Any discharge in the river above 600 cubic foot- 
seconds passes over the dams. Large scouring sluices 
have been constructed in front of the head sluices— 


Fig. 3. These sluices serve to carry away the heavy | 


sand and gravel from the entrance to the channels when 
the river is in flood. Ample tunnels for passing surface 
drainage water beneath the channels are provided, as well 
as overtiows, or waste weirs. 


Owing to the configuration of the ground it was | 


necessary to have three drops of between 6ft. and 7ft. in 
the channel bed. This sacrifice of head might have been 
obviated, either by carrying the channel on an embank- 
ment, or by the substitution of pipes, but after due con- 
sideration it was thought preferable to sacrifice the head, 


and retain the channels on solid ground. For details of | of work. 
terminate in a/ In all artesian areas a flow may be ensured at any point 


drops see page 555. The channels 
forebay situated on the brow of the bluff overlooking the 
generator station—lig. 4. This forebay contains 


| 


required for the irrigation of grain crops may be roughly 
estimated at 72,600 cubic feet, or 543,485 gallons per 
acre. One inch of rain would equal 3630 cubic 
feet, or 22,622 gallons per acre. A rainfall of 20in. 
would therefore yield 72,600 cubic feet, or 543,485 
gallons per acre; 640 acres would consequently re- 
quire 46,464,000 cubic feet, or 347,830,400 gallons upon 
them as an equivalent to 20in. of rain. ‘“ When it is 
considered,” writes Mr. J. W. Boultbee, a New South 
Wales Government engineer, “that the flow per diem 
from the Native Dog artesian bore is approximately 
2,000,000 gallons, or 730,000,000 gallons per year, 
it will be seen that a supply of water equal to a 
rainfall of 40in. per annum per 640 acres is available, or 
that an area of considerably over 1280 acres can be 
supplied with water, equalling a rainfall of 20in. per 
annum.” The cost of the Native Dog bore has been 
£1000 4s. 6d. This amount added on to the value of 
1280 acres of land renders its cost so disproportionate to 
its value furnished in the water supply—it may be said 
forever equalling 20in. of rain per annum—that it seems 
there is a wide opening for the encouragement generally 
of artesian boring, to the great benefit of the Colony, and 
particularly of the north-western portion of it, where the 
supposed artesian area embraces a territory of over 
28,000,000 acres. 

In many of the Eastern countries, and in California and 
Algeria and largely so in Australia, there is a scarcity 
of internal constantly-flowing rivers, irrigation from such 
sources was, therefore, impossible, and even if a 
head of water could have been maintained by means of 
dams and lengthy channelling to feed the irrigation ditches 
the great cost would have proved prohibitive of this class 
Irrigation from bores is quite another matter. 


which may best command by gravitation the irrigation 
ditches below, or the ready-made channelling in the shape 


the necessary apparatus for controlling the flow of water | of dried-up creeks. 
to the steel penstocks, three in number, whic carry the 


The simplest and most effective method of making the 


ditches for leading the bore water over the sheep and 
cattle runs of Australia is by the use of a huge plough 
formed of logs in the shape of an acute angle or V, the 
apex of which is shod with iron. A powerful bullock 
team does the traction, when the earth is thrown Up on 
each side, forming a broad ditch at which the stock ean 
drink, and pornses ak frequently for thirty or more miles 
over the paddocks or various divisions of the property. 

In strongly advocating the use in artesian country of 
artesian water as the most feasible means of combatine 
droughts, I will give a comparative estimate of the cou 
of reservoir—dam—atmaking and artesian wells. In doin 
so I may point out that the Government of Western 
Australia—where I passed two vears, 1896-97, partly 
under the Government in connection with artesian boriye 
—is carrying out works to supply water to the Coolgardie 
gold mining district by means of a great reservoir peay 
Perth on the coast, and a pipe line of over 300 miles 
long. The capacity of the scheme is 5,000,000 gallons 
only, to be delivered daily at Coolgardie at a cost which 
will verge upon three millions sterling. Some of the 
Queensland bores, costing a few thousands of pounds, 
would fill the reservoir at Coolgardie daily, but then there 
is no artesian water under the Western Australian gold- 
fields such as exists in such great quantities in the 
interior of Queensland and other parts of Australia, 

The cost of the Queensland bores, yielding as stated 
over 351,000,000 gallons daily, works out as follows: 
Number of bores, 532; average depth per bore, 1197ft. - 
636,804ft. at 25s. per foot; a fair average price, £796,005, 
The cost of reservoir—dam—making is as follows :—At 
Taabinga, Queensland, which may be fairly taken as an 
example, excavation for reservoir and construction of 
dam, £314; area at high-water mark, 9°8 acres: 
maximum capacity of reservoir, 11,400,000 gallons. This 
conservation takes place usually only once a year, the 
accumulated water being doomed thereafter to deterio- 
ration and final exhaustion—quickly so sometimes 
during droughts. Many of the artesian outtlows would 
fill the reservoir every two or three days with good water 
all the vear round, so that, although the initial cost of the 
reservoirs is less than that of the bores, the quantity, 
reliability, and value of the water supply of the latter is 
immensely greater. 

Irrigation from these comparatively small reservoirs i- 
out of the question, and they are only justifiable for the 
purposes of watering stock outside the artesian areas. 
As regards a system of irrigation canals, besides the cost 
of the canals themselves—whiech would require to be of 
large dimensions—a succession of costly conservation 
reservoirs would have to be made in order to maintain « 
head of water in the canals, for there are no flowing 
rivers at command. In Western Australia the Goldfields 
Water Conservation Department were making—whilst | 
was in the Government service—a series of reservoirs in 
various outlying parts of the fields costing thousands of 
pounds each—the price of one Queensland bore—the 
inside of the reservoirs being lined with expensive con- 
crete to prevent soakage. These reservoirs were designed, 
and are used solely, for road traffic among the mines. 
irrigation forming no part whatever of the scheme. 

I am convinced that irrigation from the rivers and 
lakes of the pastoral country in question cannot bi 
adopted economically, and that the only alternative lie. 
in a greater increase of artesian supplies, and by their 
aid the adoption of systematic irrigation, and thus induc 
a larger pastoral and agricultural population to settle on 
the land. 

Under the head of “ Permanence of Supplies” I 
concluded that most artesian water—which exists in the 
earth in the form of sheets or conduits—lies in a water- 
bearing stratum which extends to the bed of the ovean, 
at which there is a leakage or discharge; and the fact of 
the water being almost invariably more or less fresh on 
being tapped shows that whatever saline or other 
deleterious matter it may have absorbed in contact with 
the strata, the inlet of large bodies of fresh rainwater has 
greatly neutralised this result. IT also think that as the 
outflow increases through a larger number of bores so 
will the purity of the water increase. 

The water varies in its constituents and their propor- 
tions, but the following is a fair specimen analysis ot 
Australian bore water. 


have 


Morven Town Bore, (Queensland, 


Total solids, Silica. Iron Fer, 
Grains per gallon. 
17-00 2-40 1-00 
Carb. calcium. Carb, magnesium, 
“50 os 
Carb. sodiurn. Chloride sodium. 
11-2 1-60 


Most of the bore water is quite potable and good for 
general consumption and for irrigation: other is adapted 
to certain crops only ; some is specially good for a most 
important work, wool washing ; but for the production of 
wheat, which requires little water, but at the right time. 
most of the water is admirably suited. 

It is generally accepted that the temperature of the 
earth increases at the rate of 1 deg. Fah. for every 50ft. to 
60ft. in depth. Among the many theories advanced for 
accounting for the high temperature of some artesian 
waters are the following :— 

(1) Contact with rocks of igneous formation that have 
retained sufficient heat to regulate that of the water 
passing through them. 

(2) Contact with strata that generate heat by the appli- 
cation of water. 

(3) The dip of the water-bearing rocks to great depths 
between the outcrop and the bore. 

The highest temperature in Australia of which I have 
information is 197 deg. Fah.—Dagworth bore, Queensland. 
Taking the mean temperature of the air at 60 deg. Fah., 
and an increase in every 55ft. of 1 deg. Fah., we have 
195 deg. — 60 deg. = 1385 x 55 = 7425ft. as the depth 
at which the water would derive its temperature of 
195 deg. If this theory be a sound one—and it seems to 





me the most feasible—it affords confidence in making 
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pores, if necessary, to much greater depths than those yet 
carried out. 

The mechanical power derivable from the pressure 
given in the outflow from artesian wells, although it 
varies in different bores, is a constant economical me- 
chanical asset, the prospective value of which, when 
bores become multiplied over the face of the country, 
can scarcely be estimated or realised. The power is both 
ubiquitous and unique. It is cropping up in out-of-the- 
wav inland places, where steam power is not feasible and 
ordinary water power out of the question. The power is 
direct, and probably one of the most economical con- 
ceivable. The static pressure, officially given, is as high 
at Thargomindah, Queensland, as 270 Ib. per square inch, 
Claverton 142, Brighton Downs 128, and Coongoola 123 |b. 
per square inch. By its application to motors, such as 
the turbine and Pelton wheel, the possessor of an artesian 
outtlow may be held to be fortunate in the extreme. It 
ix being used to work dynamos for electrically lighting 
inland towns in Queensland, for which purpose, on account 
of its steady and reliable nature, it is in great demand. 
Many inland towns in the same State have also been, 
and are being, reticulated for a water supply, and the 
change produced by that supply is a wonder to travellers, 
who scarcely recognise the places, or know which to 
admire or appreciate most—the fruit trees and flowers in 
full bloom or the blanched linen on the laundrywomen’s 
lines. 

In taking a comprehensive view of the facts and figures 
offered in the foregoing treatise, it will, I trust, be apparent 
that there is a very valuable liquid element lying in the 
crust of the earth, in all probability in places little dreamed 
of at the present time, and only awaiting full utilisation 
by aid of the borer’s drill. 

I have contended that in countries where the proximity 
of rivers do not afford an irrigation supply, or where con- 
servation reservoirs can be made except at a great cost, 
artesian water is a most valuable and economic remedy 
in contracting the effects of droughts. I have been 
fortunate, in a professional sense, in having practised in 
Australia — especially in Queensland. Dating from 
pioneering times in that country, when artesian engineers 
could searecely obtain a hearing, I have studied the 
development of the country very closely, from an occa- 
sional drought-stricken, waterless land to one in possession 

in the initiation only of the business—of an increased 
water-supply of over 351 millions of gallons daily from 532 
measured bores.” As regards irrigation as well as water- 
ing stock with that water, I offer the following additional 
figures :— 

Gallons 

per diem. 
The present outtlow is 351,295,000 
Allow for non-irrigable water : 
Allow for seepage and evaporation 10 


20 = 70,259,000 
Water used per diem by maximum num- 
ber of sheep (year 1892), 22,000,000 
sheep at 2 gallons each... ... ... = 44,000,000 
——— = 114,259,000 


237,036,000 
One inch of rainfall gives 22,622 gallons per acre ; 20in. 
per annum—allowing four waterings of 5in. each—gives 
543,485 gallons per acre; 237,036,000 gallons per day 
would irrigate 159,191 acres with 20in. of bore-water per 
anmun, or would irrigate at the rate of nearly 300 acres 
at each of the 532 bores treated upon. 
| do not claim that artesian water will serve to the 
extent that costly irrigation works are expected to do, but 
my long practical experience as an engineer in Australia 
has convinced me that it is a most valuable and vital 
clement in drought-stricken lands, and that every effort 
should be made by Government explorations, or other- 
wise, to discover it, and also in its fullest utilisation for 
the public benefit. 


Per cent. Gallons. _ 
10 














THE INSTITUTION OF MINING ENGINEERS. 


THE thirty-sixth general meeting of the Institution of 
Mining Engineers took place, by the courtesy of the 
(ieological Society, at their rooms in Burlington House 
on Thursday and Friday of last week, and in addition to 
many matters open for discussion, the following contribu- 
tions were presented :— 


An address by the President. 

‘* Working Coal under the River Hunter, the Pacitic Ocean, and 
its Tidal Waters, near Newcastle, New South Wales.” By Mr, A. 
A. Atkinson, H.M. Inspector of Mines. 

‘Lead and Zinc Deposits of the Mississippi Valley, U.S.A.” By 
Prof. C. R. Van Hise and Mr, H. Foster Bain. 

‘The Campbell Coal-washing Table.” By Mr. Clarence R. 
Cleghorn. 

“The Mining, Concentration, and Analysis of Corundum in 
Ontario.” By Dr, W. L, Goodwin. 

“ Re-opening of Hartley Colliery.” By Mr. R. E. Ornsby. 

‘* Deposits of Hydroborate of Lime : its Exploration and Refina- 
tion.” By Mr, Carlos A. Lynes Hoskold. 

** Remarks on Mr. M. Walton Brown's ‘ Report on Mechanical 
Ventilators.’” By Prof, A. Rateau, Paris. 

“The Training of Industrial Leaders.” By Prof. J. 
ieimer. 

“Smelting in British Columbia.” 
schoyle. 

‘Treatment of Low-grade Copper Ores in Australia.” 
J.J. Muir. 

“The Tarkwa Goldfield, West Africa,” 

‘“‘Gold-dredging.” By Mr. T. Ross Burt. 

‘*Gold-dredging in Otago, New Zealand.” By Mr. F. W. Payne. 

‘*Electrie Traction on Roads and Mineral Railways.” By Mr. 
W. R. Cooper. 

“The Analytical Valuation of Gas Coals.” By Mr. G. P. Lish- 
man. 

It will be observed that the Institution by no means 
restricts its energies to coal mining, as is frequently 
assumed, but, on the contrary, continues to receive con- 
tributions relating to all branches of mining, whether of 
British or foreign practice, for consideration, discussion, 
and publication in the transactions. 

The President, in his address, gave an_ interesting 


Wert- 
By Mr. W. Denham Ver- 
By Mr. 


By Mr, A. R. Sawyer. 





account of coal mining in Scotland. He first delineated 
the geographical and geological position of the Scotch 
coalfields ; then, commenting on the thickness and depth 
of the seams, he remarked that there are many seams of 
superior thickness and quality, both in the upper or 
carboniferous limestone, and lower or calciferous sand- 
stone, series of coals; but in the west the greater part of 
the output is from the upper, whilst in the east it is from 
the lower. Exploring for coal is done by hand boring for 
shallow depths, and diamond boring for greater depths. 
Bore holes are now being sunk to reach depths between 
8000ft. and 4000ft.; several have been put down over 
2000ft., and one of these, 2130ft. deep, was effected in 124 
months. It began at 6}in. and finished at 43in. diameter, 
and pierced great thicknesses of trap and other hard 
rocks. 

The coaltield is fairly well known down toa depth of about 1500ft., 
but below that depth there are large areas of the Lower series that 
may be described as a concealed coalfield yet to be proved. It is 
questionable if there be much coal, exceeding a depth of 4000ft., 
which was assumed, by the Royal Coal Commission of 1871 after 
exhaustive inquiries, to be within reach of mining without special 
appliances. The greatest depth to which coal-mining has been 
carried in Scotland is about 2700ft. at Niddrie, near Edinburgh. 
In the coalfields of Scotland there are about 460 collieries at work, 
and the output for last year was 32,796,510 tons, showing an 
average output of about 70,000 tons for each, but some are small 
concerns, as individual pits are producing as much as 387,000 tons 
oo annum, The deepest vertical shaft in the eastern district is 

650ft,, and in the western 1470ft., although partly by vertical 
shaft aad partly by driving to the dip in the seam, a depth of 
2700ft. has been reached. Several mines are now being sunk to a 
depth of upwards of 1800ft. 

Rectangular shafts lined with wood are in vogue in 
Scotland ; formerly they were made 12ft. to 14ft. long by 
5ft. to 6{t. wide, but the modern practice is to increase 
the width, and the most recent and deeper shafts are 
being sunk of sufficient size to enable four tubs to be 
placed on each deck of the cages. Where the wood has 
been kept constantly saturated with water it remains in 
good preservation, even after more than fifty years, but 
when it is not constantly wet it gives trouble; therefore, 
as shafts require to be sunk to greater depths and to 
work larger areas for longer periods, circular brick or 
concrete lined shafts will become more general. 

In sinking, obstacles are overcome in the usual way ; 
but as tubbing is not employed to keep back water, the 
pumping is a very important factor at Scotch collieries. 
In the usual practice, the engines are at the surface and 
the pumps are actuated by wooden rods; twin plunger 
pumps are used, two plungers at each station, 400ft. to 
500ft. apart vertically. The weight of the rods is 
arranged only slightly to exceed that of the water. 
Pumps of this type, with double plungers up to 23in. in 
diameter by 12ft. stroke, force 1500 gallons of water per 
minute from depths of 1200ft. to 1500ft. constantly. 
Compound condensing engines, vertical or horizontal, are 
now generally employed, with 80 Ib. to 100 lb. steam 
pressure. The motion is transmitted to the pump rods 
by bell-cranks at the top of the shaft, actuated through 
toothed gearing or direct from the piston-rods of the 
engines. The latter arrangement is recommended when 
weights in the shaft exceed 50 tons; but the higher 
piston speeds possible and the smaller cylinders required 
render the geared engine more economical. From some 
trials, engines and pumps forcing water against heads of 
from 750ft. to 1440ft., it was found that the work done 
per pound of steam by three large direct-acting engines 
averaged 48,000 foot-pounds as compared with 56,500 
foot-pounds by three of the largest class of geared 
engines, showing an economy of 173} per cent. in favour 
of the latter, which, moreover, compares very favourably 
with Cornish practice. The gearing ratio is usually 6 to 
1, a 3ft. pinion and 18ft. wheel. Other pumps are, how- 
ever, in use. 

The coal seams are worked by either stoop-and-room 
or longwall. In the former practice, which is most 
prevalent, the rooms are generally driven 10ft. to 12ft. 
wide, and the pillars are left so large that not more than 
15 to 20 per cent. of the coal is removed. The pillars are 
worked back in slices about 15ft.in width. The longwall 
workings are generally conducted with faces 36ft. to 45ft. 
in length. Where two or more seams occur near to one 
another they are necessarily worked by the longwall 
system. 

The bottom seam is taken first, followed by the seam above, and 
in many cases the same drawing-roads serve both workings. The 
rubbish used to stow the workings of the bottom seam is made the 
holing for that above, and is thus only turned over. The to 
seam settles down on this rubbish, and is begun to be remov 
from that point. When a third seam is present, it is usually 
worked backwards after the other two are exhausted. To render 
such a working successful, the chief consideration is that the 
rubbish available for stowing the excavation of the bottom seam 
first worked should be sufficient. 

The question of loss of coal in working has received a 
good deal of attention in Scotland, and since the intro- 
duction of washing it is rare that small coal is left under- 
ground; so there is little loss on that account. With 
regard to the relative economy of the two methods of 
working, the President has made investigations, and from 
the results the conclusion can be drawn that in well 
managed mining on the stoop-and-room system the 
actual loss in working is reduced to a very low percentage, 
and in longwall practically the whole of the coal con- 
tained in the excavated areas is produced. In this 
direction much coal, such as top coal and corners of 
stoops formerly considered lost or unworkable, is now 
being recovered. Coal working by machinery is making 
considerable headway in Scotland ; forty-nine machines 
last year produced 485,584 tons. With the exception of 
two they were disc machines, driven either by air or 
electricity; the latter is becoming more general. Stanley 
heading machines have been usefully employed. Many 
miles of places 11ft. wide have been driven under the 
President’s supervision by these machines, and the work 
was done at four times the speed, but at twice the cost, 
of manual labour. 

Underground haulage is carried to great perfection by | 
the single rope, tail rope, and more expecially endless | 





rope. Slow travel is in favour from 1} to 2 miles an 
hour; the tubs are attached singly to the ropes, so that 
the number makes the quantity. There are instances 
where one rope moving 1} miles an hour is delivering 
upwards of 600 tons in eight hours. The engines are 
generally at the surface, but there are underground 
engines, and electricity is making great strides for trans- 
mission. The advantage of gravity is moreover not over- 
looked. With regard to the life of the rope, it is found 
that the best plough-steel ropes running close to and on 
the floor over pulleys at short distances, and more or less 
wet and dirty, last about twelve months ; carried on tubs, 
but frequently touching the floor, twenty-one months ; 
and when they are carried on tubs and never touch the 
floor, five or six years. 

The winding engines are usually of the horizontal 
coupled and direct-acting type, working with steam pres- 
sures up to 80 lb. and 100lb. Fans are used for ventila- 
tion. The banking, picking, screening, and washing 
arrangements are excellent in Scotland, and have from 
time to time been described in THe ENGINEER. Several 
sizes of small coal are separated :—Grain through }in. 
holes, pearls between }in. and }in., singles between }in. 
and lin., doubles between lin. and Itin., trebles over 
l}in. up to 2in. or 24in. When the coal is suitable coke 
is made, generally in beehive ovens; but there are 100 
Semet-Solvay recovering ovens at work, carbonising 400 
tons of coal a day. 

The President has made trials of the consumption of 
fuel by the ordinary colliery engines, and, taking it for 
granted that the worst fuel is usually utilised at collieries, 
the generally accepted idea that at collieries at least 10 lb. 
of fuel are consumed per indicated horse-power per hour 
seems very near the truth. But by the use of compound 
condensing engines a very large saving can be made. 

Moreover, Mr. Dixon remarked that 
at an up-to-date colliery of the future, I anticipate that winding, 
pumping, and other operations will be carried on by electricity 
generated at a central station by a duplicate set of compound or 
triple-expansion condensing engines or turbines, with superheated 
steam at a pressure of 150 lb. or 180 lb. per square inch. The 
engines, being thus located at one spot, can-be placed in close 
proximity to the boilers, thus avoiding the use of long lengths cf 
steam pipes and numerous steam cylinders, all of which conduce 
to condensation and loss, 

By the application of central steam condensers. with towers for 
cooling a condensing the heated water if necessary, high 
pressure steam, and improved engines, I imagine that the 10 or 
more pounds of fuel per indicated horse-power per hour now con- 
sumed at collieries could easily be reduced by one-half, or a saving 
throughout the kingdom of upwards of 8,000,000 tons of fuel per 
annum ; and with a central electric or gas installation, as referred 
to, the saving might be 10,000,000 tons a year. I submit this is 
worth careful consideration by those interested. 

The next paper was on “ Working Coal under the River 
Hunter, the Pacific Ocean and its Tidal Waters, near 
Newcastle, N.S.W.,” by A. A. Atkinson. In this coalfield 
there are eight seams of coal that crop out on the land 
and continue under the bed of the river and under the 
ocean. The lowest, the bore-hole seam, usually 8ft. to 
9ft. thick, but varying from 4ft. to 22ft., is the most ex- 
tensively worked. There are various troublesome charac- 
ters, igneous dykes, wash-outs, variations in thickness, not 
alone of the coal seam, but also of the other beds—for 
instance, the shale is a few inches thick in one place and 
80ft. in another, whilst there are thick deposits of clay 
above the coal at some points, which are absent at others. 
The ground is tested by bore-holes, and if there is 140ft. 
of overlying strata operations are undertaken. Bord and 
pillar is the system worked; the bords are 18&ft. wide, 
and the pillars 18ft., 24ft., or even 36ft. thick, and in 
some cases coal is left in the roof under land, as well as 
under the sea, to suit circumstances. Great care is taken 
not to uncover faults more than possible. The quantit; 
of water being pumped from these collieries, having 
regard to the shallow depths less than 400ft., and to the 
fact that the workings are to a great extent under surface 
water, is very small, and varies from 50 gallons a minute 
at one place to 600 at another. The water is brackish or 
salt, but at Hetton colliery is sufficiently fresh to suit 
horses. Various details are given in the paper. 








EIGHT WHEELS COUPLED COAL 
LOCOMOTIVE. 


In our issue of Nov. 29th last we published a two-page 
engraving showing sectional views of the new series of coal 
locomotives recently designed and built for the North- 
Eastern Railway. We also published, in the same issue, 
a description of a trial run which a representative of Tu! 
ENGINEER had on one of these fine engines, together with a 
detailed list of dimensions, &c. We need not, therefore, go 
deeply into description at the present moment. Suffice it to 
say, that on the occasion of the trial just mentioned, one of 
these engines took 1326} tons up an incline of three-quarters 
of a mile in length, with a gradient, at its worst point, of 
1 in 108, and with two curves, one at the bottom of fifteen 
chains, and the other at the top of the bank—where the 
gradient is heaviest—of fifteen chains. The total length of 
the train was 569 yards lft. There was, moreover, a signal 
check before the top of the bank was reached, but the 
momentum which the train had acquired was sufficient to 
take it to the top of the bank. These powerful engines have 
cylinders 20in. by 26in., the driving wheels are 4ft. 7}in. 
in diameter, and the total weight of the engine in working 
order is 58 tons 6 ewt. We have again to express our thanks 
to Mr. Worsdell and to his assistant engineers for their 
courtesy in supplying us with drawings and photographs, and 
affording us every assistance in their power. 








THE manager of the Metropolitan District Railway 
announces that, “pending the arrangements for completely 
equipping the District Railway for electric traction, now being 
actively pushed on, the company offers to its travellers greatly 
increased facilities” in the form of reduction of fares, with 
acceleration of service, and a parcels service. With respect to the 
latter, the manager states that arrangements are now being com- 
pleted for a parcels collection and delivery service, at low rates, in 
all localities served by the District Railway, 
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RIVETTING THE BOTTOM 


THE REPAIRING OF THE STEAMSHIP 
ETRURIA. 


One of the most interesting recent applications of pneu- 
matic puwer which has come to our notice is that of the 
repairing of the serious damage which was inflicted upon the 
famous Cunard liner, the Etruria, on her last voyage from 
New York to Liverpool. It will be remembered that, from 
some cause never yet explained, the vessel suddenly lost her 
rudder, rudder post, propeller, and the external portion of the 
propeller shaft in mid ocean, leaving her helpless hundreds of 
miles from port. Although the inventive resource of the marine 
enginer can frequently overcome almost insuperable difficul- 
ties, this was one of those cases in which the limits were more 
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than reached, and all that could be done to keep the leviathan in 
hand was to construct a jury rudder of spars and planks to 
serve until the friendly assistance of the passing Leyland liner, 
William Cliff, enabled the vessel to be towed to the Azores. 
When the Etruria reached Liverpool the Cunard Company’s 
engineer, Mr. Bain, decided to take in his own hands the 
work of repairing the damage done, a good idea of the task 


| being shown by the sketch Fig. 1, the hatched portion of 


which represents the parts lost in mid ocean. It was seen 
that this was just one of those undertakings wherecompressed 
air could render valuable assistance, as the pecuniary loss 
caused by such an important member of the company’s fleet 
standing idle for any length of time, added to the heavy 
rental charged for the use of 4 huge dry dock, was a matter 


DRY DOCK 


THE BOTTOM SCARPH OF STERN POST 


{ of considerable moment. The services of the new Taite- 
| Howard Pneumatic Tool Company, Limited, were therefore 
| accepted. This company provided the whole of the compressed 
air plant and certain skilled hands, and the Cunard Company 
provided the material and most of the labour. The result was 
that the whole of the work was executed in about a fortnight. 
The rudder, rudder post, and the lower part of the stern 
post being lost, a new forging for the rudder post was pro- 
| vided by the Dumbarton Forge Company. Owing to the 
| enormous size of this forging—Fig.2—it was made in two por- 
| tions joined by a scarph A at the bottom of the rudder post 
—Fig. 3—the scarphs on theforgings being made to template. 

| The corresponding scarphs of the top and bottom stern post 
| were made by pneumatic tools. A number of holes was drilled 
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through the stern post by Boyer drills, and the intervening | couple of plates were clamped to the rudder post to provide a 
metal was next broken through by a No, 1 Boyer chipping | bearing for the riveters, and “the machines were supported 
hammer, using a tool of the shape shown in Fig. 4. It will be by means of balance weights running on pulleys fixed above 
noticed that the tool is thickened towards the end,inorder to | the scarph. After being heated the rivets were cooled in 
revent it binding. Thedrilling of the searphA wascommenced | water to within three inches of their tapered ends, and were 
at 9o’clock p.m. on Saturday, the 19th ult., and was finished, | then driven into the holes by the machines. When the 
with the bottom piece cut away, at noon on Tuesday, the | operator at the opposite side saw that the countersink was 
99nd ult. ; two No. 2 Boyer drills, with lin. diameter drills, | fairly filled he started his machine, and in an average of from 
and one No. 3 Boyer drill, with lin. diameter drill, being | thirty to forty-five seconds the rivet was close down to the 
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employed, the latter boring at the rate of 1}in. deep per 
minute. In one case, we are informed, a lin. hole was drilled 
Yin. deep in seven minutes. The No. 2 drills, 1jin. diameter, 
were boring jin. deep in one minute on an average. After 
the holes were thus broken through, the remaining metal was 
chipped to template by pneumatic hammer and chisel, the 
time occupied in this process being about thirty hours. The 
forgings were next clamped in position without much further 
tooling being necessary to make a good joint. Some heavy 
drilling was then rendered necessary for the rivet holes, of 
which there are twenty-four in each of the two lower joints 
AC, Fig. 3, and fifteen in the upper joint B. These were drilled 


metal. The subsequent cooling of the ends of the rivets 
caused them tocontract,and tended further to close the joint. 
In the two joints B and C, Fig. 3, the heads of the rivets were 
afterwards chipped off with a Boyer hammer‘to allow of the 
plating to be fitted closely over them. In the case of joint A 
this was not necessary. Some heavy chipping was necessary 
after the scarphs were riveted to trim the forging up{to 








CHIPPING SCARPH AFTER DRILLING 





1;in, diameter,”and were afterwards reamered out ly tLe 
same machines to ljin. diameter, great care being taken to 
prevent any movement of either of the abutting parts. 
Ordinary twist drills 1,,in. diameter were used, and with 
1001b. air pressure a hole 12in. long was made in 55 minutes, | 
including four stops to lower down the drill on to the stand. 
The countersinking was done with the same machines, by the 
aid of @ special tool, with a cutter to fit the drill socket. The | 
rivets—Fig. 5—were 1ljin. long, 1jin. diameter, the heads | 
being 2tin. diameter and 1jin. long, and the other end 
of the rivet had 23in.of taper. They were made in the Cunard 
Company’s shops, accurately turned to fit the holes tight. 
After the holes in the scarph A were finished a start was 
made with the riveting, two Boyer riveters 13in. by 6in. 
being used simultaneously from each side of the scarph. A 


NEW SCARPH JOINT ON RUDDER POST 


shape at the joints. As an instance, we may mention that in 
nothing had to be removed by the pneumatic tools. 

The repairs necessitated the removal of a number of the 
skin plates of the vessel, which involved a further large 
amount of punching and riveting. The keel plate on either 
side which overlaps the rudder post, for instance, is 18ft. long 
by 4ft. deep and fin. thick. Along two sides of these plates 
two rows of Zin. rivets had to be removed and replaced. This 
was done by hand riveting. Along the bottom and on either 
side of the frame there are three rows of 1}in. rivets, varying 
in length from 5fin. to 133in., and pitched Gin. centre to 


centre. These were replaced by pneumatic tools. Where the 
| outer edge of these plates overlapped the stern post two 
| rows of screw rivets were inserted by hand. 

The compressor was placed transversely on the deck of 
| the vessel near the stern, three india-rubber hose pipes of 
| lin. bore being carried over the vessel’s side down to the tools. 
| The compressor was one of the Taite-Howard Company’s 
| Standard types, and was supplied with steam from one of 
| the ship’s boilers, It may be stated that no difficulty was 


End View of Scarph. 
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experienced with the workmen, the Cunard Company’s 
boilermakers handled the tools with some eagerness both 
when riveting the 1}in. rivets and also when doing the heavy 
chipping. 

We are enabled to give some illustrations which give an 
| excellent idea of the nature of the work. These are repro- 
duced from photographs taken on the spot, and speak for 
themselves. 








TRONWORKERS’ WAGES. 


Ir is a matter of considerable satisfaction in connection with 
| summer prospects in the iron trade that ironworkers’ wages 
have been settled for a further period of two months. Alike 
in the North of England and also in the Midlands the basis ot 
wages has been decided upon for that period, and it must be 
gratifying to the men themselves to know that although they 
are getting no advance—which, indeed, was not anticipated— 
they are at any rate suffering no reduction. It is trae that 
inthe North of England the average selling price has been 
somewhat lower than for the preceding return, but the decline 
has not been sufficient under the sliding scale to influence 
| wages. The production for March and April, the period 
covered by the return, was 13,897 tons, comprising—rails 285 
tons, plates 2184 tons, bars 9430 tons, and angles 1997 tons, 
the net average price of the whole being £6 3s.9d. There 
has been a reduction of 1s. 5d. for March and April, making 
4s. 11d. in four months this year, but in the last eighteen 
| months there has been a decline of £22s.2d. Although there 
| is a decline in the net average prices, the tendency of the 
market just now is upwards, plates and angles having been 
put up a little, while bars have recently risen 5s. per ton. 
| Ironworkers’ wages, which are ruled by a sliding scale, have 
| kept pace in the downward movement in the general course 
| of trade. There is no reduction in this new return by the 
| sliding scale, but there was a decline given of 2% per cent. in 
the first two months of the year, which, added to the reduc- 
tions of last year, made 20 per cent. The full advance in the 
| brisk period of the trade boom two or three years ago was 
80 per cent., so that there is still a considerable margin to 
the good. With regard to the Midland Iron and Steel Wages 
Board, the certificate of the chartered accountant shows the 
| average selling price to be £6 17s. 10d. in March and April, 
the same as during the two preceding months. It was there- 
| fore decided that puddlers and millmen’s wages should remain 
| at 8s. 6d. per ton. These new returns in the North and 
Midlands seem to indicate that the iron trade is holding its own 
in a fairly satisfactory manner, and that average selling prices 
and wages have about touched bottom in the reactionary 
| course which they have followed since the trade boom of two 
or three years ago. 








one case a surface 16in. wide and ?in. thick tapering to | 


Tue Whitechapel and Bow Extension Railway was 
opened on Saturday last. As has been previously mentioned, this 
line connects the London, Tilbury, and Southend Railway system 

| with the District and Metropolitan Railways and their connections. 

| The extension, though only two miles in length, has been an 
expensive one, costing something like £600,000 per mile. The 
new line has a junction with the District Railway at Whitechapel 
Station, which has been rebuilt, and then runs alongside of the Mile 
End-road, on which there are stations at Stepney-green, Mile End, 

i Bow-road, joining the Southend system a little beyond the 
latter station. 
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LONDON UNDERGROUND RAILWAYS. 


Lorp Wrnpsor’s Committee of the House of Lords on Friday 
last commenced the consideration of the compensation clauses 
to be embodied in the tube railway Bills. Certain clauses had 
been passed by Lord Ribblesdale’s Committee and Lord Ribbles- 
dale himself joined Lord Windsor’s Committee and took part 
in the discussion. Counsel for the combined Piccadilly and 
City and London United Electric Railway Companies 
explained that his clause provided ‘‘that if any building 
shall have been injuriously affected, either by the construction 
of the railway or works or by the working of the railway, any 
owner or lessee of any such building shall be entitled to 
recover from the company compensation for any such damage 
proved to have been actually caused to such building,’’ and 
that any question of disputed compensation should be deter- 
mined by an arbitrator, who, failing agreement, was to be 
appointed by the president of the Surveyors’ Institution. 

A similar clause was put forward on behalf of the Brompton 
and Piceadilly-cireus Railway, with the exception that the 
arbitrator, if not appointed by agreement, was to be chosen 
by the Board of Trade. This clause also provided that ‘‘the 
railway company should, even before the opening of the line, 
have the right to go in and remedy any injury caused by the 
construction of the line as quickly as possible, without waiting 
for the court of arbitration.”’ 

The landowners generally submitted through counsel a 
clause providing that ‘‘the company shall make compensa- 
tion for all damage or loss of every description which may be 
caused to the owner, lessee, or occupier of any lands, house, 
or building by reason of the working of the railway, 
including the working of lifts and any other works in 
connection with the said railway, notwithstanding that no 
part of the property of such owner, lessee, or occupier 
is actually taken by the company, provided that all claims 
for compensation under this section shall be made within 
three years from the date of the opening of the railway for 
public traffic.”’ 

It was explained that the landowners did not propose to merely 
safeguard themselves against structural damage. This latter 
was only a small part of what they feared. In their idea the 
gravest danger lay in vibration, which would not necessarily 
cause damage to a house, but which would render it impossible 
to be lived in, and so cause loss to the owners. As to subsidence 
during construction, they were content to abide by the Lands 
Clauses Act. After some discussion it was submitted by 
counsel in opposition that the adoption of this clause would 
have the effect of preventing any tube railways being made in 
London. 

It will be remembered that somewhat late in the proceedings 
the Bill for the South and West London Junction Railway 
was withdrawn and the opposition applied to be awarded 
costs. After hearing the arguments the Committee decided 
that the matter did not come under the standing orders 
relating to costs, and the application was refused. 

The Committee then adjourned till Tuesday, when counsel, 
on behalf of the landowners, said that, acting on the sug- 
gestion of Lord Knutsford, they had made some alterations 
in their clause, which they now put forward as follows :— 
‘*In addition to the provisions incorporated herewith with 
respect to compensation for land taken or injuriously affected, 
the company shall make compensation to the owner, lessee, 
or occupier of any land, house, or building which shall be 
injuriously affected by reason of the working of the railway 
—including the working of lifts and any other works in con- 
nection with the said railway—notwithstanding that no 
part of the property of such owner, lessee, or occupier is 
taken by the company, as fully and to the same extent as if 
a part of his property had been taken by the company. Pro- 
vided that all claims for compensation under this section 
shall be made within three years from the date of the open- 
ing of the railway for public traffic, and the provisions of 
the said incorporated Acts with respect to the settlement 
by arbitration of questions of disputed compensation shall 
extend and apply to and in the case of any such claim save 
that the amount of compensation payable by the company 
shall, if not agreed upon, be settled by a single arbitrator 
to be agreed upon by the parties, or failing agreement to be 
appointed by the Board of Trade. (2) An arbitrator under 
this section may, with the consent of all parties concerned, 
hear together any class or group of claims under this 
section.’’ Counsel further explained that in accordance with 
what were believed to be the views of the Committee the 
words ‘‘for all damage or loss of every description which 
may be caused ’’ had been deleted from the clause as origin- 
ally prepared. 

This clause was opposed by counsel of the Great Northern 
and City Railway, who said that if it were allowed there was 
much doubt if capital could be raised for the undertaking. 
His proposal was that Sec. 68 of the Lands Clauses Acts 
should be extended so as to include compensation for damage 
done in respect of the working as weil as the construction of 
the railway. The clause was further opposed by counsel for 
the combined companies. 

After consultation the Committee decided to accept the 
clause, as drafted, down to the word ‘‘ railway.’’ Here they 
wished words inserted to intimate that this portion should 
refer to these railways only when in tunnel. Then, referring 
to the words ‘“‘as fully and to the extent as if a part of his 
property had been taken by the company,’’ the chairman 
said that it was of great importance that at this period their 
work should not be prolonged further than was absolutely 
necessary. It had therefore been decided that the words 
quoted should be omitted, but the Committee wished it to be 
understood that in so doing they did not wish to prejudice 
their full discussion in the other house. Further, the period 
for making clauses was reduced to two years. The remainder 
of the clause remains as proposed, saving that after the 
words ‘‘ Board of Trade’’ the Committee wished to have 
inserted the words ‘‘and subject as aforesaid, all the pro- 
visions of the Arbitration Act, 1839, shall apply to every such 
arbitration.”’ 

Lord Ribblesdale expressed his concurrence in these 
arrangements. Asked whether he thought the clause should 
apply to already authorised lines, as well as to those just 
applying for powers, his Lordship said that, speaking for 
himself, he thought that if a line had been authorised for 
some time, and not having commenced operations, applied 
for an extension of time, it should have the model clause 
imposed upon it. 

The Committee then took up the question of special clauses 
for the protection of special buildings. A special clause for the 
Fleet-street branch of the Bank of England was refused. Two 
clauses were allowed tostand over on the chance that an agree- 
mentmight be arrived at with the promoters. The first of these 
two clauses was that referring to the Temple Church and to 








the gateways, halls, and libraries of the Middle and Inner 
Temples; the other was that referring to the property of 
the London County Council in the Crescent, Strand, a portion 
of which was scheduled for a station. 

On Wednesday the promoters of the Brompton and 
Piccadilly-circus and the Piccadilly and City Railways agreed 
to accept a clause, in pursuance of the principle laid down by 
the Committee, providing that where two tubes run in close 
proximity under the same road, an owner could claim against 
the two railway companies. The claim was then to be referred 
to the arbitrator, who was to say which of the companies should 
pay such compensation as he might award, the hearing to be 
under the Arbitration Act, 1899. 

A special clause was granted on behalf of the Adelphi and 
Vaudeville Theatres with reference to inspection during con- 
struction. The clause was also brought forward referring to 
the halls of the Middle and Inner Temples, the Temple 
Church, and the Masters’ House. It was announced that an 
agreement had been come to between the parties as to the 
major part of this clause, but that the promoters of the Bill 
objected to the following portion :—‘‘ The company shall pay 
to the societies compensation for all damage and injury of 
every description which may arise to the societies’ special 
buildings by or from the construction or working of the 
railway.”’ 

It was urged that the railways should be made perpetually 
liable to any of the Temple buildings which were of such a 
unique character. The sub-section containing the foregoin 
was passed subject to the period of liability being restrict 
to five years from the opening of the railway. Perpetual 
liability was also refused in connection with the Albert Hall. 
A clause was inserted, at the instigation of the Corporation of 
the City of London, dealing with the dropping of excavated 
material from carts, and a clause to perpetually ‘‘ indemnify 
the owner, lessee, and occupier—of the Phillimore Estate— 
against any damage to, or depreciation in the value of their 
respective property which they may sustain through or by 
reason of the works of the company causing the drainage of 
underground water or springs '* was refused. 








INSTITUTION OF CIVIL ENGINEERS’ 
CONVERSAZIONES. 


Two conversaziones of the above Institution were held at 
Great George-street, Westminster, on Wednesday and last 
(Thursday) evening, and served to bring together a large num- 
ber of interesting engineering models and experiments, in 
addition to an admirable musical programme. After being 
received by the President and Mrs. Hawksley, the guests 
were free to enjoy themselves according to their own inclina- 
tions. In the hall the string band of the Royal Artillery 
provided an excellent programme of music, and vocal music 
was rendered by a party, under Mr. William Coates, in 
various rooms. The large collection of models illustrating 
the development of transport by road, canal, and railway 
formed, perhaps, the most interesting part of the scientific 
side of the entertainments. The visitor was reminded of the 
enormous strides with which the evolution of the means for 
road and railway travelling has been developed, by the 
display of models of the ancient mail coaches, early steam 
carriages, primitive railway carriages, and locomotives. The 
model appliances for railway travel were represented by a 
beautiful collection of models of locomotives; but those 
of the present means of travelling on ordinary roads 
were chiefly confined to a couple of full-size mode's of 
petrol engines. One of these in section, lent by Mr. W. W. 
Beaumont, was a 6 horse-power two-cylinder engine, with its 
attendant transmission gear, consisting of a set of gear 
wheels, which can be moved in and out of contact according 
to the speed desired. 

Some instructive experiments were carried out by Mr. 
A. P. Trotter, assisted by Mr. J. Rennie and Mr. W. St. J. 
Miller, of the Board of Trade Electrical Standards Labora- 
tory, to show some of the conditions under which electric 
shocks at 500 volts are harmless. The apparatus employed 
for this purpose consisted of a length of 5ft. 6in. of the con- 
ductor rail and two of the running rails employed on the 
Central London Railway charged to 500 volts. Current at 
400 volts was supplied from the mains of the Westminster 
Electric Supply Company, and an additional 100 volts was 
derived from a } horse-power motor driving a similar motor 
as a generator, lent by the General Electric Company. Five 
100-volt lamps in series, with metal plates intervening, and 
an ammeter were put in circuit, and it was shown that the 
thinnest shoes, or two folds of cambric handkerchief, are 
sufficient to prevent any perceptible current passing, provided 
that these preventives are dry. By standing on one of the 
rails, and touching in succession each of the metal plates 
between the lamps, pressures from 100 to 500 volts could be 
obtained. 

In the main library the models illustrating the develop- 
ment of steamships were exhibited. There was, for instance, 
a model of the Comet, the earliest Clyde steamer, built in 
1812, and lent by Mr. James Reid; a model of the paddle 
steamer Dover, the first mail steamer built of iron, date 
1840, lent by Mr. R. Ratsey Bevis; both of these afforded an 
interesting comparison with the models of the twin-screw 
steamer Scotia, lent by Mr. Archibald Denny, the modern 
paddle steamer Alexandra, lent by Mr. Arnold F. Hills, or 
the models of the torpedo boat destroyer Albatross, lent by 
Mr. John I. Thornycroft and Mr. R. Ratsey Bevis. In this 
section the small-scale models of early marine engines lent 
by the Board of Education were full of interest, and exhibited 
some beautiful and delicate workmanship. We noticed the 
model of the side lever beam engines of the paddle steamer 
Dee, built in 1827, as introduced by Boulton, Watt and Co., 
and said to be the workmanship of Henry Maudslay. The 
cylinders of the original from which this model was copied 
were 54in. diameter by 5ft. stroke, and the steam pressure 
was 8lb. The framework of the engines of Gothic design is 
ascribed to the elder Brunel. The model of a somewhat later 
set of engines, namely, those of H.M.S. Valiant, a wooden- 
built, armour-plated battery ship, designed by the Admiralty 
and built at Millwall in ‘the sixties,’’ is also worthy of 
notice. This vessel was 280ft. long by 56ft. 3in. beam, 24ft. 
Tin. draught, had a displacement of 6360 tons. The engines 
were of the return connecting-rod type, having cylinders 
82in. diameter by 48in. stroke, and steam jacketed. They 
served to propel the vessel at a speed exceeding 12 knots. 

In addition to the models and the musical entertainment, 
exhibitions of various kinds were given by several gentlemen, 
including views of the routes of West African railways by 
Mr. Frederic Shelford, experiments on cloud formation by Mr. 
W. N. Shaw, illustrations showing how steam-pipe explosions 
are produced by Mr, C. E, Stromeyer, and views of the 





Canadian Rocky Mountains by Prof. J. Norman Collie. The 
rooms of the Institution were effectively decorated, and the 
secretary deserves much praise for entertainments provided, 








AMERICAN SIX-COUPLED GOODS ENGINEs, 





THE Atchison, Topeka, and Santa Fe Railway, United States 
of America, is making itself notable for the great number of 
additions to its locomotive equipment, and for the great size and 
power of its new engines. These include about 75 decapod goods 
engines, with ten driving wheels and a two-wheeled bogie ; 50 Con- 
solidation goods engines, with eight driving wheelsanda two-wheeled 
bogie ; 40 prairie passenger engines and 45 prairie goods engines, 
having six driving wheels, a two-wheeled leading bogie, and a pair of 
radial trailing wheels. The ‘‘ prairie” type goods engines are 
four-cylinder Baldwin compounds, with straight boilers, wide fire 
boxes, and a traction increasing device. This latter consists of air 
cylinders connected to the equalising beams of the leading and 
trailing bogies in such a way that when air is admitted the beam, 
are given a new fulcrum point, increasing the proportion of load 
upon the driving wheels. Piston valves are used. The tire-box 
has a crown sheet of -. radius, supported by radial stays, while 
the sides are flat and slope outwards to the grate. The genera| 
dimensions are as follows :— 


Cylinders a iWin, x 28in. and 28in, « 2sin 
Driving wheels .. .. Sft. 9in, 

Leading bogie 2ft. Sin, 

Trailing whee's 3ft. 4in. 

Driving wheel base 13ft. Sin. 

Total wheel base . Szft. 2in, 


135,000 Ib, 
190,000 Th, 
155,000 Tb. 
190,000 Tb, 


Weight on drivers, normal 

total, normal .. .. .. 
» On drivers, maximum .. 
» total, maximum 

Boiler, diameter 


” 


Tubes, 318, diameter . 2hin. 

» length oft. 
i. ere ee ft. x oft. 
Heating surface, tubes 3543 sq. ft. 

ss & fire-hox 195 sq. ft. 

” * total .. 8738 sq. ft. 
Grate area a ae 134 sq. ft. 
Journals, main drivers 10in. X< T2in. 

* coupled axle vin, 12in. 
leading axle 64in. x I2in, 
ae trailing axle ‘ Thin, « 12in, 
Tender, eight wheels, diameter 2ft. 9in. 
Water intender 6.0... ‘se oe 6000 gallons 








THE PREPARATION OF BENZENE, NAPHTHA. 
LENE, AND ANTHRACENE FROM METALLIC 
CARBIDES. 


A PATENT has been taken out by C. S. Bradley and C, B, Jacobs, 
of New Jersey, for a process of winning the above-named hydro- 
carbons from barium or other carbides, which, should the latter 
ever fall considerably below their present market price, might well 
become commercially possible of employment. It isalready known 
that if calcium carbide and water re-act at too high a temperature 
for the evolution of pure acetylene, benzene will be found among the 
products, and the present inventors have discovered that the pr. 
portion of benzene is essentially a function of the temperature. 
They therefore heat together a metallic carbide such as that of 
barium, with a metallic hydroxide—formerly termed ‘‘ hydrate ' 
such as that of barium also, or of some other metal, when a mixiurr 
of hydrocarbons is formed, the chief component of which depends 
on the degree of heat used in the process, At temperatures between 
600 deg. and 800 deg. Cent., benzene is the largest constituent of 
the product; between 800 deg. and 1000 deg. naphthalene ; 
between 1000deg. and 1200 deg. Cent., anthracene. he general 
reaction may be represen thus: 3BaC, + 3 Ba(OH), = 
CgH,; + 6 BaO ; or 3 BaC, + 6 NaOH = CyH, + 3BaO + 3Na,0. 
Thus 171 parts of barium hydroxide and 161 parts of barium carbide 
should yield theoretically 26 parts of benzene, about 24 of naphtha- 
lene, or about 22 parts of anthracene, together with roughly 
300 parts of barium oxide as a fine powder. In actual experiments 
at a low temperature 4-2 parts of benzene, 1-8 of naphthalene, 
and 0-75 parts of anthracene have been obtained, a total yield 
of 26 per cent. At the middle temperature the yields were 2-2, 
3-0, and 1-4, or 26 percent. At the highest temperature 1-1, 2-1 
and 3-2 parts of the same hydrocarbons were recovered respec 
tively, or about 25 per cent. of the theoretical output. he 
apparatus required consists of a set of retorts heated by gas firing 
and coupled to a suitable condenser. The mixture of hydroxide 
and carbide is most carefully powdered, strictly equivalent propor- 
tions being always taken, as an excess of either ingredient act 
prejudicially upon the decompositions, and the heat is raised to 
the point corresponding with that at which the maximum amount 
of the hydrocarbon most desired is formed. The operation is thus 
very simple, for the subsequent separation of the three substances 
should be a matter of great ease to the manufacturer, their boiling 
points being very far apart. It is not stated why barium carbide 
was selected in preference vo the calcium compound ; indeed, the 
inventors remark that any carbide is susceptible of treatment in 
the manner described. The only thing which stands in the way 
of this interesting process of synthesising organic products is the 
price of the raw material, .¢., the carbide, which would have to be 
made electrically from the by-product over again. 








Roya INstitUTION,—A general monthly meeting of the members 
of the Royal Institution was held on Monday afternoon, the 2nd 
instant, the Duke of Northumberland, President, in the chair. 
Mr. J. Christie, Mr. F. K. McClean, and Sir John Denison Pender 
were elected members, 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineers: W. H. 
Michell, to the Vivid, for the Flora; W. Milton, to the Goliath ; 
G. Parsons, to the Pembroke, for Reserve. Chief engineers: 1). 
Hatelie, to the Vivid, for the Edgar ; H. T. Garwood, to the Pem 
broke, for the Thunderer. 

THE First AMERICAN PaTENT.—To an English machinist, 
Joseph Jenks, belongs the honour of having secured the first 
American patent. A blacksmith in Hammersmith, England, in 
1643, he was a man of great renown, by reason of his inventive 
skill in the art of making machines. Emigrating to the colony of 
Massachusetts in the fall of 1643, about the same time that Kev. 
John Harvard arrived, he settled in Lynn. is man Jenks cut 
the dies for the coining of the old colonial ‘ pins tree” money. 
He also invented the first apparatus for extinguishing fires, a kind 
of primitive hand-pump on wheels. His application for a patent 
on a water-power device for mills was granted by the Colonial 
Court, and is probably the first patent on record in America, The 
Court had jurisdiction over the Massachusetts Bay Colony, 
embracing nearly all of New England at that time. The limit of 
the monopoly was fourteen years, and the Court retained not only 
power to forbid exportation, but also power to prevent exorbitant 
charges made upon the public. The patent was issued in this 
form :—‘‘ At a general Courte at Boston the 6th of the 3rd Mo. 
1648, The cor’t consid-inge ye necessity of raising such mani- 
factures of engins of mils to go by water for speedy dispatch of 
much worke with few hands, and being sufficiently informed of ye 
ability of ye petition to performe poe 4 workes grant his petition 
(yet no other person shall set up or use any such new invention, or 
trade for fourteen years without ye licence of him the said Joseph 
Jenkes) so farr as concerns any such new invention, & so it shall 
be alwaysin ye power of this co’te to restrain ye exportation of such 
manufactures & ye prizes of them to moderation if occasion to 
require.” —Scientific American. 
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RAILWAY MATTERS. 


Tur new electric tram services between Manchester and 
Stockport and Manchester and Denton were opened to the public 
on Sunday. 

Tue management of the Prussian Railways has just 
ordered 8277 new goods wagons for coping with the growing 
trafic in Northern Germany. 


Ir is reported at Bulawayo that the construction of 
the branch railway from Gwelo to Selukwe will be started 
immediately. The length of the line will be about twenty-five 
miles, and it will be of a uniform gauge. 


‘Tne managing director of the London United Tramways 
Company on Tuesday informed the Select Committee of the House 
of Commons, which is considering the proposed extensions, that 
the company are now carrying 40,000,000 passengers a year on the 
sixteen miles of line in operation, 


Tue Gazeta of St. Petersburg announces that the 
management of the Eastern China Railway proposes to organise a 
regular and direct service of trains between that line and the 
yeneral railway system of the Russian Empire. This projected 
service will come into force early next autumn. 


Tue Bavarian State Railway some time ago ordered 
two Vauclain engines, for express trains, from Baldwin’s, in 
Philadelphia. ese machines have now been in use for a year, 
and we learn that the administration is so far satisfied that they 
have purchased the patent, and have ordered two locomotives to be 
built [ Munich firms on the Vauclain system, with various im- 
provements, which will make the German engine more costly than 
the American, 


Ir has been evident during the last few weeks that 
Russia was showing renewed activity with regard to railway 
construction in Manchuria. The Novoé Viremya learns from 
Vladivostock that more than 8000 Chinese and Korean workmen 
arrived there during March to be employed on the construction of 
the Manchurian and Ussuri Railway. During April more than 
0,000 Chinese workmen arrived, and they have been hired to do 
various work which Russia is about to undertake in the Maritime 
Province, 

PurDUE University has in process of erection a tem- 
porary eonting the accommodation of its collection of historic 
locomotives, e building is 60ft. by 64ft., and contains four 
tracks, three of which are already occupied by locomotives. The 
list includes the James Tolman, an engine of English design ; the 
B. and O, engine No. 173, known as a Hayes ten-wheel Camel ; 
and a 16in, by 24in, American type engine from the Chicago and 
North-Western railroad. 


A SIX-COUPLED bogie express engine with several novel 
features has been built at Swindon for the Great Western Rail- 
way. It has outside cylinders which have a diameter of 18in. and 
u stroke of 30in., the piston valves being 64in. diameter. The 
driving wheels have a Saiedter of 6ft. 8in. The boiler contains 
2400 square feet of heating surface. The centre line is 8ft. 6in. 
ubove rail level. The fire-box, of the Belpaire type, is 9ft. long, 
and has a grate area of 27 square feet. The driving wheel base 
is 14ft. 9in., and the total wheel base 53ft. 54in. 


THE opening of the new railway to Bexhill for public 
traffic took place on Sunday. The line, which is to be worked by 
the South-Eastern and Chatham Managing Committee, is a sat 
of that company’s railway to Hastings and St. Leonards, the con- 
uecting junction being at Crowhurst, which is 44 miles from 
Bexhill. There are three stations—Crowhurst, Sidley, and Bexhill. 
Hitherto the town could be reached only by the Brighton Com- 
pany’s route ¢/d Eastbourne, and as this represents a total mileage 
of 71 miles, the shorter line ought to prove a boon. 


THE Chieago City Council has passed an ordinance 
requiring three of the railroads entering the city to construct and 
maintain gates at eight grade crossings within the city limits. The 
roads are given thirty days in which to comply with the ordinance, 
Should they fail to do so the police will be directed to stop each 
train and each engine at the crossings specified. The ordinance 
further directs that shonld the companies seek to defy the efforts 
of the police, the enginemen, conductors, or other trainmen shall 
be arrested, charged with committing misdemeanours, and fined 
from £30 to £40 for each offence, 


THE new railway constructed by the London and 
South-Western Railway Company from Grateley to Amesbury was 
opened for passenger traffic on Monday. This line greatly 
improves railway communication with Bulford Camp on Salisbury 
Plain, Amesbury being just over two miles from that military 
centre, The station at Amesbury has been constructed specially 
to meet the requirements of military traffic. The new service of 
trains runs between Amesbury and Andover Junction, where con- 
uection is established with the London and South-Western main 
line to Waterloo and Aldershot, and also direct communication 
with Southampton, 

THE growing importance and rapidly increasing applica- 
tion of the portable pneumatic tool in connection with railway work, 
both at home and abroad, is well illustrated by the fact, of which 
we have recently had information, that the Bengal Nagpur Rail- 
way Company and the Bombay oe latter contract being 
placed by the India-office—have both ordered large installations on 
the above system, the former plant including twenty-one pneumatic 
tools, two air compressors, &c., and the latter twelve tools besides 
comeaeneen plant. It is also satisfactory to know that these 
machines, to fill the contracts, will be all manufactured in England, 
the orders having been secured by the manufacturers of the 
‘ Little Giant ” tools, whose works are at Chippenhain. 


A BRIDGE removal was accomplished recently at Pitts- 
burg, by the American Bridge Company and the engineering force of 
the Pittsburg, Fort Wayne, and Chicago Railway. The old bridge 
over the Alleghany River was moved about 25ft. down stream— 
resting on timber extensions of the piers—to make room for the 
erection of a new double-deck structure, carrying the railway on 
the lower deck and an electric line on the upper deck. The ends 
of the spans were seated on rails carried by rollers on other rails 
laid on the piers and trestles, and the structure was moved by 
means of tackle and three hoisting engines. The bridge is 1100ft. 
long, and the track rails were not separated over the piers. The 
south end was moved first and then the north end. The entire 
work occupied only about seven hours. 


Tue South-Eastern and Chatham Railway and the 
Northern of France Railway announce that negotiations have been 
concluded by which some a changes will take effect in the 
through services to and from the Continent, and notably Paris, onand 
from June 3rd. __‘ First in importance is the commencement of an 
afternoon service between London and Paris, via Folkestone and 
Roulogne, on new and improved lines. The service will pe performed 
in both directions in the fast time of 6 hours and 50 minutes. On the 
outward journey the train will leave Charing Cross daily at 2.20 p.m., 
and continuing from Folkestone shortly after 4.0 p.m., Boulogne 
will be reached at 5.50. At Boulogne first and second-class pas- 
sengers will join a corridor express with dining car which is timed 
toreach Paris at 9.15 p.m. Third-class passengers will be conveyed 
from Boulogne to Paris by a train leaving at 7.10 p.m., reaching 
Paris at 10. On the return journey first and second-class pas- 
sengers will leave at 4.0 p.m., and Charing Cross will be reached at 
10.45 p.m, Third-class passengers by this service will travel by a 
3 p.m. train from Paris, joining the same boat at Boulogne as 
the first and second-class passengers, due to leave at 7.10 p.m. 





NOTES AND MEMORANDA. 


Up to the present time no attempt has been made to 
utilise the brown coal of Greece for the manufacture of briquettes, 
an article for which it is said to be well adapted. If such is the 
case, the extensive unworked deposits of this fuel with which the 
country abounds might be put to a most profitable use. 


OPEN-HEARTH steel, to the amount of 4,656,309 gross 
tons, was made in the United States in 1901, says the American 
Iron and Steel Association. This product is more than double that 
of 1898, which was 2,230,292 tons. Of the total for 1901, 
3,594,763 tons were made in Pennsylvania; though 90 works. in 
14 States made steel of this class. 


At the present time one electrical manufacturing com- 
pany alone has installed 40,000 horse-power of electric motors in 
textile mills in the United States. On the Continent, Russia and 
Italy have the largest and most numerous electrically-driven textile 
factories, Those in Italy total, roughly, about ¢ horse-power, 
and vary from 120 to 2000 horse-power each. 


WE understand that the Admiralty have approved of 
an expenditure of £730 for fitting up experimental furnaces for a 
series of trials with oil fuel at Portsmouth. A Mumford’s and a 
White's boiler are to be removed from pinnaces and tested to see 
how far the cylindrical boiler can be cheated to the use of oil fuel. 
A distilled oil of about 120 deg. Fah, flash point is to be used. 


As an illustration of the difference in wages on 
American and foreign vessels, the following example may be 
taken:—The pay roll—excluding master—of 380 men on the 
steamship St. le is £2260 ; of 427 men on the British Oceanic, 
£1980 ; and of 500 men on the Kaiser Wilhelm der Grosse, £1543. 
The German is the faster steamship, and the American is the 
smallest, 


Tue British Consul at Buenos Ayres reports that, at 
Bahia Blanca, the Southern Railway Company is constructing a 
large T-shaped pier chiefly of steel. This will not be completed for 
another year. At present about eight ocean-going steamers can 
be accommodated. The finished pier will take double the number. 
The Bahia Blanca and North-Western Railway has also a pier 
under construction at Port Galvan. 


THe Elba workman, who has always been pointed out 
as an example of painstaking activity, of a mild disposition, and 
modest requirements, has not been proof against discontent, and 
has ienenes to go on strike. In less than a year no fewer than four 
strikes have taken place in rapid succession in the iron mines. 
Resistance leagues have been organised in all the eastern towns of 
Elba, and the several delegates from these leagues will shortly open 
a Trades Union Council. 


IncLupING the Leyland purchase, American capital 
owns ful!y 670,000 tons of steamers under foreign flags, which, in 
actual carrying power, exceed all American vessels now engaged 
in foreign trade. The War and Navy Departments also own 
126,847 gross tons of foreign-built transports and colliers. American 
money of late years has purchased 931,000 tons of foreign-built 
steel steamers, and since 1891 there have been byilt in the United 
States 1,600,000 tons of steel steam vessels of all kinds. 


SLow sand filtration for the water supply of Providence, 
R.{., seems to be assured at last, after some ten years’ agitation | 
for purer water. A joint special committee of the City Council | 
has recommended the improvement named, and the City Council | 
has passed an ordinance directing the Commissioner of Public | 
Works to contract for a plant, to be built on city land at the 
Pettaconsett pumping station, in accordance with the plans of the 
city engineer, provided the cost does not exceed 225,000 dols. 


On the Great Lakes of America, as on the ocean, the 
increase in the size of the vessels has been a gradual evolution. 
In the ten years from 1890-1900 the standard length of freight- 
carrying steamers has nearly doubled, while the a 
carrying capacity was extended from 2500 to 7000 gross tons. e 
largest of these new Lake ships are 436ft. in length over all, 50ft. 
beam, and 28ft. depth. A steamer of this size has, on a draught 
of 18ft., a carrying capacity of approximately 6200 gross tons, and 
costs complete 259,000. 


Water power is still used in operating at least eight blast 
furnaces, 13 rolling mills, and three pig and scrap iron bloomeries 
in the United States, and in blowing two furnaces in Canada, says 
the Bulletin of the American Iron and Steel Association. Six of 
these water-power plants are located in Pennsylvania, which has 
an abundance of anthracite and bituminous coal to create steam 
power; others are located in New England, New Jersey, and 
other States. It should, however, be stated that none of the 24 
water-power plants in the United States are of modern con- 
struction. 


In the Clement Garrard motor bicycle a single-cylinder 
petrol motor is attached to the bottom stay of the diamond frame, 
the cylinder being within the frame, with its head close up to the 
steering post. The fly-wheel of the engine is mounted externally 
to the crank chamber at one side, and outside the fly-wheel is a 
grooved pulley round which passes a gut band, which transmits 
motion to the rear wheel of the machine. The driving band passes 
over a jockey pulley, which is mounted on the seat post. The car- 
buretter is of the float-feed type. Electric ignition is employed. 
The motor develops 1 horse-power at 1900 revolutions per minute, 
and weighs 7 kilos. 


Tue Vilain method of cooling the cylinders of internal 
combustion engines is a thermosyphon cooling system, in which a 
coi: of copper tubing mounted above the top of the engine cylin- 
der has its ends connected to the top and bottom of the cylinder 
water jacket. The tubing forms a closed circuit, no water tank 
being necessary. It is calculated that if the copper tubing has a 
radiating surface of ten times the surface of the cylinder walls, 
its radiating power, when standing still, will keep the temperature 
of the jacket at 128 deg. Cent. = 2-5 atmospheres pressure. A 
safety valve is fitted. ‘There is no evaporation, so the water lasts 
indefinitely. About one gallon of water is carried. 


THE normal quantity of kerosene that Grozny petro- 
leum yields is 20 per cent., but producers only refine from 10 to 
15 per cent. For the purpose of increasing the yield of kerosene, 
pod eh the same time of improving the quality of residues, it was 
proposed to refine the raw material until 20 per cent. of kerosene 
was obtained, then again to separate 25 per cent. of the heavy 
residues which remain, and to further refine until 15 per cent. of 
the distillate is obtained, and to add the last-mentioned 15 per cent. 
to the 75 per cent. of mazut, thus reducing its specifiegravity. By 
this process of refining the substance which remains over 1s of a 
tarry nature, and is adaptable for the manufacture of asphalt or 
patent fuel. 


AN elaborate series of experiments recently carried 
out in the United States to test the relative costs of coal and 
natural gas for steam-raising purposes shows a distinct gain in 
favour of coal. For the purposes of the experiments the price of 
natural gas was taken at about 4d. per 1 cubic feet, and the 
coal “ae was a West Virginian screenings variety, costing about 
9s. a ton. The cost of evaporating 1 Ib. of water by using 
natural gas was about 84d., while coal evaporated the same amount 
at a cost of under 6d. Another test was made last November with 
Indiana coal, and in this case also not only did the coal again 
make power about 30 per cent. cheaper than natural gas, but the 
efficiency of the boiler and stoker was so much greater that the 
coal evaporated 1000 lb, of water at a cost of only just over 3d. 








MISCELLANEA, 


ANTWERP is about to spend £280,000 on the construction 
of new docks. 


An Austrian iron trust has been formed. Hungarian 
and Bosnian firms will be asked to join the combination, 


An earthquake shock is reported as having taken place 
at Camborne, in Cornwall, on the night of Wednesday last. 


THE death is announced of Mr. Henry Rust, vice- 
chairman of the South Staffordshire Coal Trade Wages anit 
Conciliation Board. 


THE great bulk of the anthracite coal exported from the 
United States goes by rail or canal to Canada; there are also 
small shipments to Mexico and the West Indies. 


In the month of April, 2633 vessels, measuring 
322,117 register tons net, used the North Sea and Baltic Canal, 
against 2938 ships and 291,247 tons in April, 1901. The dues 
collected amounted to 150,758 marks, against 140,490 marks. 


A New flour mill for export purposes is about to be 
built in Philadelphia, withan output capacity of 5000 barrels perday. 
It will be the largest flour mill east of the Alleghany mountains. 
It is capitalised at £1,400,000. Work is now being commenced for 
the purpose of erecting the property. 


Tue “ Trust ” mania has reached Italy. It is reported 
from Milan that an engineering and shipbuilding trust is being 
formed by the combination of the Terni ironfoundries, the Odero 
shipbuilding establishment at Genoa, that of Colando at Leghorn, 
and the Armstrong ordnance foundry at Naples. - 

Tue discovery of a vast deposit of native copper is 
reported from Llanos, Chihuahua, Mexico. It is causing much 
excitement, and many prospectors are going into the country. 
Many years ago a great quantity of copper ore was mined near 
Llanos, and the dumps of the old mine are said to be still valuable. 


WE are requested by Mr. C. T. Crowden to state that 
the Worcester motor steam fire-engine on Friday last was put to a 
very severe test for efficiency. The engine was under steam from 
1 p.m. until 1 a.m. without at slightest hitch. During this trial the 
manual was drawn behind to various parts of the city, showing the 
capabilities of the machine. 


THE cruiser Sutlej, newly commissioned for service 
with the Channel squadron, proved unsuccessful at her full-power 
steam trial in the North Sea last week. Her engine bearings 
became overheated, and the trial was abandoned. The Sutlej 
returned to Sheerness, where the defects will be made good, “a 
the cruiser prepared for another trial. 


Dvurine last month Scotch shipbuilders launched 
40 vessels, of 59,248 tons gross, as compared with 28 vessels, of 
46,660 tons gross, in April, and 35 vessels, of 56,132 tons gross, in 
May last year. In the five months Scotch builders have launched 
131 vessels, aggregating about 211,908 tons gross, against 106 vessels, 
of about 199,724 tons gross, in the corresponding period of last year. 


THE imports of machinery into Baku have declined 
toaminimum. We learn from the annual report of the British 


| Consul that the large electrical power stations, erected at a cost 


of over £1,000,000 by a German company, on the assumption that 
every one would want to convert their steam to electric power, 
are — idle, or with only a mere fraction of their plant at 
work, 

A sum of £304,000 has been voted by the French 
Parliament for completing the Government works in Brest 
roads. The money for the new commercial graving dock 
£200,000, has all been provided, and the construction of the dock 
will probably be shortly commenced. The present plan is that 
the i of the dock is to be 650ft., but it is proposed to increase 
it to 715ft. 


AIR compressors are proving an economical and 
efficient means of raising oil at Baku. Those so far in use are all 
of American manufacture, and it seems to argue a supineness and 
lack of enterprise on the part of the British manufacturer that all 
the orders for this class of machinery, for which there is a growing 
demand, should go to the United States, more especially, says the 
British Consul, as the American manufacturer is handicapped by a 
discriminatory tariff of 50 per cent. 


EneuisH shipbuilders in May put into the water 
25 steamers, of 74,446 tons gross, against 22, of 73,200 tons 
gross, in April ; 30, of 95,544 tons gross, in May, last year; and 
28, of 77,974 tons gross, in May, 1900. For the year so far 
English builders have launched 104 vessels, totalling 309,956 tons 
gross, as compared with 104 vessels, of 345,881 tons gross, in the 
corresponding period of last year. There have been launched in 
the United Kingdom in the five months 241 vessels, aggregati 
573,564 tons gross, as compared with 212 vessels, of 589,335 tons 
gross, in the corresponding period of last year. 


THE consumption of refined oil in Russia, which is 
the principal market for the Baku product, is limited by the fact 
that the cost is beyond the means of the great majority of the 
Russian population, and the demand in that market is not likely 
to increase rapidly. The desire for light amongst the peasantry 
is not great enough to make them sacrifice sufficient from their 
meagre earnings to light their houses with kerosene from Baku 
during the long winter evenings. The stocks of refined oil in 
Russia at the end of the shipping season are estimated to have 
been over 260,000 tons, being about half the annual consumption. 


JAPAN is catching the “trust fever” at an early stage 
of its national development. A telegram from Tokio, published 
by the Vorot Vremya, says that at a general meeting of the steam- 
ship owners of Osaka, the chief commercial centre of Japan, the 
question was raised as to uniting all the local steamship companies 
under one management, with a view to being able to meet com- 
petition successfully, and also with the idea of reducing the 
expenses of management. There is now on foot a project to form 
a steamship company consisting of 63 vessels of a total tonnage ot 
110,000 tons. The working capital will be furnished by the com- 
pany receiving a contribution of 1 yen per ton. 


Wir# a view to developing trade between Russia and 
Servia, steps have been taken recently to bring about direct trans- 

rt of freight between both countries. The Russian Ministries of 

inance and of the Interior have just confirmed an agreement 
arrived at between the Russian railways and the Servian steam- 
ship companies in the interests of this direct traffic. According 
to the agreement, goods will be conveyed by rail from the interior 
of Russia to Odessa. From Odessa the goods will be taken by 
the Russian Danube Steamship Company to Kladovo on the 
Danube and near the Iron Gates, whence they will be conveyed to 
their destination either by the Servian railways or by Servian 
steamers. 


A FURTHER illustration of the doubtful blessings that 
result from protective tariffs is afforded by the Government 
journal, of Mohileff, in South-west Russia, for it complains of the 
bad quality of the Russian agricultural implements at this 
moment. It draws attention to the fact that while formerly good 
English seythes and German ploughs were used in Russia these 
goods have been driven out of the market by ‘‘ cheap and nasty” 
Imitations turned out at Vilna, in West Russia. The Vilna makers 
affix to their implements imitations of well-known English and 
German trade marks, and the Russian husbandmen are thereby 
deceived into buying worthless goods. There is evidently an open- 
ing here for British firms to recover lost ground, 
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FOMBIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna 1, 
CBINA. —KELLY AND WALSH, LimirTED, Shanghai and Hong Kong. 
FLANCE.—Bovveau AND Cukvitiet, Rue de la Banque, Paris. 
QIRMANY. —AsHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocxuavus, Leipzic ; A. TweiTmevER, Leipsir. 
INDIA.—A. J. ComBrincE AnD Co,, Railway Bookstalls, Bombay. 
}TALY.—LogSCHER AND Co., 307, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—KELLY AND Waxsn, Limirep, Yokohama. 

Z. P. Marvy AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickER, 1h, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 

R, A. THompson AnD Co., 33, Loop-street, Capetown. 

J. C. Juta anv Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane. 

R, A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 85, 

Duane-street, New York ; Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—K&LLy anp WaLsu, Limirsp, Singapore. 
CEYLON.—W1aYARTNA AND Co. Colombo. 
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PUBLISHER’S NOTICES. 


*,” With this week’s number is issued, as a Supplement, a Two-page 
* Eagraving of an Eight-coupled Coal Engine, North-Eastern "hat. 
way. Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 





*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, ke, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s. , by post 1s. ld. 


*," If any subscriber abroad should receive THRE ENGINEER in an 
* imper fect or mutilated condition, he will oblige by giving prom 
information of the 4 to the "Publisher, the name of the 
Agent through whom mead 3 is obtained. Such inconvenience, 
if suffered, can be r ied by obtaining the paper direct from 


this office. 
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TO CORRESPONDENTS. 


&£8f In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4” All letters intended or insertionin Tux po, or containing 
questions, should be accompanied by the name and address of the writer. 
not sama {aos mages but as a proof of good faith. No notice 
whatever can be taken of anonymous commun 

sar Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


P. Q.—The address of Nunan’s Hose Couplings, Limited, is 19 and 21, 
Queen Victoria-street. 

H. M. W.--We published the article as it came from Mr. Donkin’s pen. 
No doubt you are right ; the figure should be “two-fifths,” not ‘‘ one- 
fifth.” 

Srurent.—There are two or three bowstring bridges on the South- 
Eastern Railway in the Bermondsey district which may serve your 
purpose. 

J W.8. A.—The books you want sre ‘‘The Export Merchant Shippers’ 
Directory,” publishei by Dean and Son, and Kelly's ‘‘ Directory of 
Merchants and Shippers.” 

R. F. (Old Kent-road).—The guards on trains fitted with air brakes can 
pull up the trains by opening a valve in the van. The circumstance 
that full steam is on makes very little difference in the distance 
traversed by the train before it stops. 

N. H.—If you propose taking out a patent you should make, or have 
made, a search at the Patent-office. The patents for improvements in 
tires are very numerous. You can obtain copies of the specifications 
you want by writing to H.M. Patent-office (Sales Branch), Chancery- 
lane, and quoting the numbers. The price is 8d. each. 

J, A. R. (Liverpool).—The great compression is peculiar to the Diesel 
system. The maximum initial compression in petrol motors does not 
exceed 90 lb. above atmosphere. This high pressure is used for the 
sake of efficiency, and an engine will work with far less, or, indeed, 
without any at all, a correct mixture being inflammable at atmospheric 
pressure, 

lr. E. (Whittington) —A stamped letter of agreement not to patent an 
invention would have just the e same value as any other stamped letter. 
You are, however, overlooking the fact that no one can obtain a valid 
patent except the first and true inventor. Your safe course is not tu 
trouble about letters, but to provisionally protect your invention, 
which you can do for one sovereign. If the invention is not worth 
that it is not worth anything. 











MEETINGS NEXT WEEK. 

Roya Institution oF Great Britain.—Friday, June 13th, at 9 p.m. 
Discourse on ‘“‘The Progress of: Electric Space Telegraphy,” by G. 
Marconi. 

Tae Raitway Cius.—Thursday, June 12th, at 7.30 p.m., at the 
Memorial Hall, Farringdon-street, E.C. Paper, ‘* Early Lancashire and 
Yorkshire Locomotives,” by Mr. H. L. Hopwood. 








SOUTH AFRICA AND “THE ENGINEER.” 





THE time has now happily come when we may 
make an announcement. 

Deeply impressed as we have always been with 
the importance of securing for our manufacturers 
as much as possible of the trade of South Africa, 
we have determined to help as far as we can 
the attainment of this object. For some time 
past we have been developing our plans, and in a 
few days our Special Commissioner will sail for the 
Cape. He will make it his business to travel 
through all the South African colonies for the 
purpose of collecting information bearing upon the 
trades, professions, and interests of which this 
journal is representative. He will be placed in 
1 position most favourable for obtaining this 
information, which cannot fail to be of value to our 
readers. In the re-opening of a great field for 
trade such as South Africa, it is above all 
things necessary that the engineers, manufac- 
turers and traders of the country should be placed 
in possession from time to time of information 
absolutely trustworthy. In this will be the peculiar 
utility of our mission, and we may assure our 
readers that no pains will be spared to make our 
latest contribution to British trade enterprise a 
success. 


THE ENGINEER. 


JUNE 6, 1902. 























PEACE WITH HONOUR. 


On Sunday evening the crash of church bells and 
the boom of cannon announced that the Boers had 
surrendered. The national rejoicing may be tem- 
pered by the knowledge that war in the full sense 
of the term had ceased for some time. The 
nomadic bands of recalcitrant mercenaries and the 
half-hearted burghers who have recently disturbed 
the peace of South Africa no longer represented an 
It is, we fear, 


De Wet, Botha, and the other able leaders who have 
accepted the inevitable can so far control their 
whilom followers that we shall hear no more of 
fighting, and slaying, and taking of prisoners. But 
there is, none the less, excellent reason for rejoicing. 
Greater Britain has good cause, indeed, to rejoice, 





but it does not lie in a declaration of peace. It is to 
be found in the results of the war, which secure to us 
not only an enormous territory, teeming with wealth, 
in South Africa, but have, beyond all question, 
enormously enhanced the prestige of this country, 
her leaders, and her soldiers. Greater Britain is 
infinitely the better of the war. She has learned 
much; she has taught the world more. Never 
before in history has a war covering an enormous 
extent of difficult country been fought by any nation 
at a distance of over 7000 miles. It is not easy to 
attach too much importance to this; and yet, we 
think, facts yet more impressive can be named. 

It has long been the practice in this country for a 
party not without influence, not without talent, not 
without opportunity, to depreciate Britain, her 
sons, and her methods. The world has been told 
that the days of our supremacy in manufactures, in 
science, in art, in war, had passed away ; the British 
people are not what they once were; they lack energy, 
perseverance, wisdom ; all the qualities required to 
build up national greatness, all the characteristics 
necessary to maintain supremacy once attained. 
The war in South Africa is the best reply to these 
gloomy and unpatriotic vaticinations. Can any 
nation in existence point to a record of more un- 
flagging energy, patient perseverance, dogged 
determination, unwearied pursuit of an end? Has 
there ever existed a nation which has with more in- 
domitable good temper borne the story of reverse ? 
Where in the history of the world can be found an 
instance of a gathering of the clans to parallel the 
wall of steel and manhood with which Britain’s 
Colonies have faced England’s foes? Can it be 
doubted that when the hungry wolves of the Con- 
tinent thirsted for our destruction, the fact forced 
upon them that they must fight, not the inhabitants of 
this little island alone, but the men of an Empire on 
which the sun never sets, had its effect ? 

The war is over. Its lessons remain, and they 
teach us that those qualities which have carried us 
through nearly three years of storm and stress, tears 
and blood, are but the outcome and survival of the 
national characteristics which placed our fathers 
first in the scale of nations, whether as soldiers, 
sailors, engineers, or manufacturers. There is, after 
all, much in common between all wars, whether 
national or commercial, and we can gather from the 
history of the last three years lessons full of encou- 
ragement. British energy, British pluck, have not 
departed; and as we have won on the veldt of South 
Africa, so we shall win in the struggle for the main- 
tenance of our commercial supremacy. In a hundred 
ways the declaration of peace gives cause for rejoic- 
ing. None is more important than the fact that our 
rivals, our friends, and ourselves have learned that 
Greater Britain still possesses all those qualities 
which give super-eminence to a nation. 

This is not the moment to speak of the part 
played by engineers in carrying the war to a 
successful conclusion. By-and-bye, when the sense 
of storm and stress has vanished, the story will be 
recorded as it should be of the wonders wrought by 
our transport ships first, and afterwards by those 
of our professional brethren, civil and military, 
whose labours on shore never ceased. The story of 
the contest is full of instances of the importance of 
the part played by the engineer, the electrician, and 
the mechanic in modern warfare. The blockhouse 
system, with its thousands of miles of wire fencing, 
is the embodiment to-day of the idea which domi- 
nated the Chinese Emperor who built the Great 
Wall. It is a work the real magnitude of which is 
easily overlooked. Many histories will yet be 
written of the South African war. Let us at least 
hope that the part played by constructive science 
and manufacturing energy will not be forgotten by 
the future historian. 


BOILERS FOR THE NAVY. 


Ir is, we think, much to be regretted that debates 
on the Navy Estimates are usually carried on by 
members of Parliament who are either unable or 
unwilling to speak about facts instead of surmises. 
It is very desirable that the Government proposals 
should be subjected to intelligent criticism. Those 
who have really mastered at least the salient 
features of the problems raised are often more 
vexed by the critics than by the criticised. The 
weakest proposals in the Government programme 
appear strong when compared with the paltry 
arguments often brought up against them. Thus, 
on Thursday night, the 29th ult., capped shot were 
spoken of in the House as a recent discovery ; and 
it appeared to be taken for granted that the Johnson 
cap, which has recently been tried with a success 
ofa kind at Barrow, was a startling innovation in 
artillery practice. In point of fact, capped shot 
were tried in the United States with satisfactory 
results in 1898, and full particulars of the trials 
were published in our pages at the time. The use 
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of capped shot was suggested by Lieut. English in 
1577, as the result of an experiment made at Shoe- 
buryness, when a thin wrought iron plate had been 
put in front of a steel thick plate. In Russia capped 
shot were tried with success as far back as 1894. 
The capped shot does not solve the problem of 
getting a shell through armour plate, and it is 
absolutely useless, or worse, unless the projectile 
strikes nearly dead end on. It is powerless if it 
strikes at an angle so small as 20 deg. Our readers 
can imagine for themselves what percentage of shot 
would in a naval action be likely to strike just in 
the way essential to perforation. 

We are for the moment, however, concerned 
not with shot, but with boilers. Mr. Arnold- 
Foster made the important announcement that 
the Belleville boiler has been finally abandoned 
for the British Navy. Thus the Admiralty has 
adopted at last a course which we have long 
advocated. As we pointed out in our impressions for 
March 7th and 14th, it seemed to be impossible, after 
the receipt of the second report of the Boiler Com- 
mittee, to retain it in the service. Mr. Arnold- 
Foster had a good word to say for it—many good 
words, indeed—but the real fact of importance, the 
fact dominating the whole situation, is that however 
good the Belleville boiler may be, it is not better 
than the cylindrical boiler properly designed, pro- 
perly made, and properly worked. It is a very 
expensive boiler. It can only be used with any 
success by carefully trained men. It depends for 
its existence on superlative material and first-class 
workmanship ; and it appears to have been, among 
other reasons, adopted because faith was placed in the 
economy of very high pressure. We have persistently 
asserted that there is no gain in economy of fuel to be 
had which will be worth the trouble of obtaining it 
by raising pressure much above 200lb. Probably 
180 lb. is as good a pressure as can be used. But 
inasmuch as pressure will have to be reduced as 
wear and tear proceed, we think the Admiralty are 
justified in adopting 210lb. as the initial safety 
valve load in the new cruisers. Nothing whatever 
has been gained, it is now clear, in the way of 
economy by the use of higher pressures ; and with 
their abandonment a reason for using the Belleville 
boiler disappears. We may be pardoned for a little 
self-congratulation when we find the Admiralty 
following completely, at last, the course which we 
have so long advocated. We do not know from 
whom Lord Selborne obtains his information, and 
we cannot of course hold him responsible for a 
statement which he made on Tuesday night. Defend- 
ing the Belleville boiler, he said that while it was a 
success in foreign navies, it was a failure in our 
own because of bad workmanship and incompetent 
management. We can only protest against un- 
worthy imputations which have only an infinitesimal 
basis in fact; while the assumption that the Belle- 
ville boiler is a success in other navies can only 
have arisen in a singular ignorance of what is 
actually taking place. 

With the censure of the Admiralty, of which so 
much was heard on Thursday night, because they 
had resolved to try various types of water-tube 
boiler in the new cruisers, we have absolutely no 
sympathy whatever. On the contrary, we hold that 
the Admiralty are doing just what they ought to do. 
The head and front of their offending in the matter 
of the Belleville boiler was not that they tried it at 
sea, but that they did not try it enough before they 
introduced it wholesale. Some sixty ships have 
been fitted with it before any approach to certainty 
had been obtained that it would succeed. When 
first tried in the Powerful it gave good results, 
within limits—results so good that we congratulated 
Sir John Durston on them. But at that time no 
one knew anything about certain weaknesses which 
the Belleville system speedily manifested. If only 
the system had had a full and severe trial for twelve 
months in two or three ships it would never have 
been subsequently adopted. We have so often 
recounted the history of the introduction of the 
boiler that we need say nothing further about it 
now. The Admiralty, by putting examples of the 
leading types of water-tube boiler into the new 
cruisers, as particularised in our last impression, are 
carrying out just the right kind of experiment on 
just the right scale. As the years pass, the multi- 
tude of ships in the British Navy now fitted with 
Belleville boilers will have to be re-boilered. By the 
time much work of this kind has to be done a great 
deal of information will have been obtained con- 
cerning the fitness of such boilers as the Diirr and 
Niclausse for use in shipsof war. About the Yarrow 
boiler there is hardly room for doubt. The ex- 
perience gained with it in other navies seems to 
have settled the point. Thus, in the Austrian navy 
the three warships and cruiser—A, B, C, and E— 
in course of construction will be fitted with Yarrow 
boilers aggregating 55,000 horse-power. The 
Swedish navy will have 24,000 indicated horse- 


power in four new ironclads now being constructed. 
Armstrong, Whitworth and Co., and Vickers, Sons 
and Maxim, have each ordered Yarrow boilers of 
12,500 horse-power for ironclads in course of con- 
struction. In the Dutch navy the combination of 
Yarrow and cylindrical boilers has long obtained, but 
we understand that in recent vessels the boilers are 
all to be of the Yarrow type. We may say here 
incidentally that the cylindrical and water-tube 
combination is in use in the German navy, the 
Schultz generator being used to supply about four- 
fifths of the steam wanted. Even in the case of 
the Yarrow boiler, however, the Government are 
justified in moving experimentally, because a matter 
of considerable importance is what has been termed 
the “stoker factor.” A man who can fire a 
cylindrical boiler is by no means of necessity also 
a good man for the water-tube boiler. In this lies 
the main weakness of the dual system. There is 
absolutely nothing to be said against it on the score 
of mechanical efficiency. The plan is, in our 
opinion, in every way desirable. But it does entail 
the necessity of giving stokers a double training; 
and in this lies, as we have said, an element of 
weakness which will require careful treatment if it 
is to be overcome. 

The information available concerning the cylindri- 
cal boilers to be put into the cruisers is so meagre 
that we are quite unable to express any opinion on 
the merits of the design. We understand that they 
are each to be 13ft. in diameter, and 9ft. long. This 
diameter is too small for four furnaces, and too large 
for three. The cylindrical boilers will be designed 
for use with closed stokeholds in the case of one- 
half of the ships, and for use with closed ashpits in 
the other half. The original trouble with the Scotch 
boiler in the Navy was due in the main to defective 
design. We feel certain that Sir John Durston and 
his staff, if given a free hand, will make no mistakes ; 
but the great defect in our naval administration is 
that technical authorities never are given a free 
hand. 
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THE ENGINEERING STANDARDS COMMITTEE, 


A DEPUTATION of the Engineering Standards Committee 
recently waited on Mr. Balfour and Mr. Arnold-Foster in 
order to enlist the aid of the Government in arriving at 
some definite basis of standardisation. The deputation, 
led by Mr. Mansergh, the chairman of the Committee, 
was thoroughly representative. All the arguments in 
favour of standardisation were put forward, and the 
construction of the Committee was fully explained. With 
this we have already made our readers quite familiar. 
Mr. Archibald Denny told Mr. Balfour and Mr. Arnold- 
Foster what the effect of standardisation would be on 
shipbuilding; Mr. Swinburne dealt with its effect in 
electrical industries ; while Mr. Windsor Richards went 
into details as to the injury done to the iron and steel 
trades by the existing want of system. He spoke from 
his own knowledge of the trade being hampered as a 
director of two very large works, one in the North of 
England and the other in South Wales, the combined 
capital of the two being over £9,000,000, some thirty 
thousand workpeople being employed. In the works 
referred to several thousand tons of rolls were kept 
constantly in stock, and the amount of money uselessly 
invested in rolls over the whole country must be enormous. 
He proceeded to give instances showing how the trade 
of the country was hampered and delivery delayed 
through lack of standard sections and specifications. 
We are glad to find that the deputation stated that they 
had considered the question of the use of the metric 
system, but after very careful consideration they could 
not see their way to recommend its adoption unless its 
introduction were made compulsory by the Govern- 
ment, of which there is not the most remote chance. 
Mr. Balfour’s answer was satisfactory as far as it went. 
He said the advantages of standardisation were obvious. 
After what had been urged no one could have a doubt as 
to the importance and magnitude of the subject. As far 
as he could offer an opinion he entirely agreed with the 
views expressed by the members of the deputation. It 
would be necessary for him to lay the matter before his 
colleagues, but he was authorised to say that both the 
War-office and the Admiralty were prepared heartily to 
co-operate with the efforts of the Committee in the 
direction of standardisation. All this was very nice; but, 
unfortunately, Governments go very slowly, and the 
Standards Committee will be more short-sighted than we 
think they are if they relax their pressure on Govern- 
ment departments until they obtain the change in con- 
tract policy which is so desirable. 








‘JOSEPH TANGYE. 





GENERAL regret will be felt at the death of Mr. Joseph 
Tangye at his residence in Bewdley, on Wednesday afternoon. 
He was in his seventy-sixth year, and of late has been gradually 
failing in health, and the end was in no sense unexpected. 
Some twenty-five years ago he retired from active work. But 
for many years before that he had lived a life of singular 
business activity ; it may with a large measure of truth be 
said that he, with his brother James, supplied the main- 
springs from which the great Cornwall Works were eventually 
set in motion. He came to Birmingham in 1855, when 
twenty-nine years of age, and found employment at Worsdell 
and Evans’ manufactory in Berkeley-street. It wasa famous 
firm in those days. The father of Thomas Worsdell had 





made the first carriage for the London and North-Western 





<= 
Railway. The elder brother, James Tangye, was mam, e 
and Joseph, as a skilled workman, went to him, and contianed 
there for two years. This was just the beginning. Leaving 
Worsdell and Evans, he commenced business in a small wa 
on his own account at 40, Mount-street, now a part 7p 
Newhall-street, where he rented a little workshop and hired 
the necessary driving power. Subsequently his four brothers 
James—who had never been long apart from him—Edwaya’ 
Richard, and George, joined him, and their workshop became 
a hive of industry under the style of James Tangye ang 
Brothers. There was in the course of a few years need of 
extension, and new and very much larger works were erected 
in Clement-street, Parade. The seed of the greater business 
was sown in Clement-street. 

The partner Joseph here had the opportunity to develop his 
special gift as a skilful workman and inventor. Many of the 
appliances now claimed as American improvements were 
solely the result of his effort. The multiple-spindle lathe—so 
well known in these days—stands conspicuous among the 
inventions of Joseph Tangye. The business grew, ang 
Cornwall Works—strange as it seems in these times—wero 
first of all started as an adjunct to Clement-street. Of the 
story of the growth of the concern, of the increase of work. 
people from 200 to 2000, and of the ultimate transfer of the 
whole engineering business to the site at Smethwick, so near 
to the historic foundry of Boulton and Watt, there is no 
need to write more at the moment. Joseph Tangye saw the 
early development of the Cornwall Works, but he left his 
brothers to continue their development and expansion, 
Though preferring to be free himself from business anxieties, 
he did not lead an idlelife. Asan alderman of the borough of 
Bewdley he was held in the highest esteem. He was also chair. 
man of the gasworks. Mr. Tangye had all the simplicity of 
character which we so pleasantly associate with the Society 
of Friends, and his funeral at the General Cemetery, Key 
Hill, was of the simplest kind. It was the wish of his 
immediate friends, as it would have been his own, that jt 
should be so. A widow and four sons and three daughters 
are left to mourn his loss, 

An interesting page in the story of Mr. Joseph Tangye's 
life concerns his successful efforts to float the Great Eastern 
when she was grounded in the Thames at the time the first 
efforts were made to launch the vessel. When Brunel failed 
to get the huge Great Eastern afloat he heard of the Tangyes 
as a firm likely to be of service, and sent a representative 
down to Birmingham to see them. This representative 
thought the modest works he saw could not be those of the 
engineers he wanted, and went elsewhere to make inquiries, 
He came back to their place, though doubtful of their ability 
to be of service; but the Brothers Tangye knew what was 
wanted, and undertook the task with hydraulic jacks. Mr, 
Tangye had a fitting shop at his successive residences. He 
spent much of his time in this workshop, and was often 
devising something new. 








DOCKYARD NOTES. 





Manceuvres in British waters seem unlucky for the 
German fleet. Years ago it cost them the Grosser Kurfiirst ; 
this year it nearly cost them the small cruiser Amazone, 
which has been run into by the Kaiser Wilhelm II. The 
damage done was confined to filling the torpedo-room. 
The Kaiser Wilhelm II. has made more history for herself 
than any other vessel of her years, or of any age. Last 
year she ran on a reef that ought to have ripped her bottom 
up, but she came off nearly unscathed. She made the 
world’s coaling record—270 tons—then beat it with 290 tons. 
Now she has fallen foul of a cruiser without much harm to 
either side. 





Tue Bedford is to go out on trials as quickly as possible. 
Her guns are being tried in a gunboat, or rather, we should 
say, her special type turret is. This turret is rather fallen 
foul of by naval officers, who contend that while the mount- 
ing is excellent the man serving the guns has to lift 100 |b. 
projectiles, stooping, over the back of his head. It is 
asserted that only a “trick strong man’ could do rapid 
service thus. This apparently is why a single 7°5 is sub- 
stituted in the new cruisers of the Devonshire class. That 
7-5 is likely to grow to a 9-2, or else additional Gin. will be 
mounted amidships, where ample room exists for them. 





Tur Revenge, having completed her refit, has left Ports- 
mouth for Portland. We do not “ reconstruct ’’ very often, 
but at least we seem able to proceed rapidly when we do. 
A certain amount of carping at this ‘reconstruction '’ has 
taken place, chiefly on account of an attack on the casemate 
system in this year’s Naval Annual. Undoubtedly the weak 
backs of casemates are a disadvantage, but surely 90 per cent. 
of shell will be burst by obstructions ere they reach the backs of 
off-side casemates. A battery has its weak points also. As 
THE ENGINEER has so often pointed out, nothing afloat can 
be without them. In any case, the Royal Sovereigns are 
better with their casemates than in the original form with 
unprotected guns—for a shield now-a-days is reckoned worse 
than no protection at all. The curious thing is that no ship 
designer has yet had the originality to try mounting double 
the usual number of guns, high up, without shields and 
without anything around them to burst shell. We fancy 
many thoughtful men would sooner be at those guns than 
at the other end. It is, too, the principle on which we con- 
struct modern forts, and if forts, why not ships? Both are 
designed primarily to stand being fired at. 





BELLEVILLE enthusiasts—and they are more numerous 
than many suppose—are making a considerable noise just now 
over the unlimited success of the Good Hope and Leviathan, 
which have done their trials without the slightest hitch. 
Behind these there is the triumphant trial of the Vengeance. 
The trials may not really prove much, but they are likely to 
prove a powerful weapon on paper by-and-bye. 





ApmiraL Sir E. Fremantie, aided by Mr. Rudyard 
Kipling and one or two others, is preparing a Navy League 
guide to the Naval Review. A rumour—for the truth of 
which we cannot vouch—reaches us that Rudyard Kipling’s 
contribution will contain some lines about “ flurried battle- 
ships in station ’’ and ‘‘ muddled destroyers at sea.”’ 





Iv appears that the Terrible’s coaling record was 272°7 
tons, not 263, as first stated; and but for an unlucky 
muddle over the last 50 tons would have been as high as 
300 tons—a world’s record. 
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LITERATURE. 

The Sea-coast : (1) Destruction, (2) Littoral Drift, (3) Protec- 

London : 


tion. By W. H. Wxeerer, M. Inst. C.K. 
Longmans, Green and Co, 1902. 


Enos technical literature is unfortunately most limited 
in relation to the important subject of sea coast erosion 
and its prevention. Practically all that has been pub- 
jished in this connection in England, at any rate in recent 
vears, is of a fugitive nature or contained in the published 
jransactions of scientific and professional societies. The 
publication of Mr. Wheeler's volume on the “ Sea Coast” 
brings together most that is useful and instructive in 
earlier publications, and in addition places at the disposal 
of engineers and others interested in the subject much 
new and valuable information, 

The author points out at the outset that the physical 
conditions of every part of the coast vary so much that 
no general laws can be laid down as to the principles on 
which protective works should be carried out. The con- 
sideration whether the destructive operations of Nature 
should be allowed to go on without check, or whether 
remedies should be adopted for protection, is one that 
yesolves itself into a question of money and convenience, 
In situations such as seaside resorts or other localities 
where the coast line is of considerable value, and also in 
parts where the land is preserved from inundation by 
natural sand, dunes or artificial embankments, the preser- 
vation of the littoral is a matter of absolute necessity, or, at 
any rate, one which warrants the large expenditure often 
necessary in the construction and maintenance of defen- 
sive works. On the other hand, where the land is used 
for agricultural purposes only, the cost of protection may 
be greater than the value of the land. Mr. Wheeler 
estimates, in the case of the Holderness coast in Yorkshire, 
a littoral of about 40 miles extent, that the cost of pro- 
tection would be about £2960 per mile of coast, the life 
of the groynes being taken at thirty years. The area of the 
Jand lost during the same period would be about 30 acres 
per mile, the value of which would amount to less than 
one-third of the cost of protection. 

In designing protective works, it should not be forgotten 
that the only material that can be collected or accumulated 
is that already present on the coast or which is supplied 
from the denudation of eliffs. Beach material is often 
limited in quantity, and the question then arises as to 
whether its removal for commercial purposes should be 
allowed. The detrimental effect in many cases of the 
removal of shingle from the sea shore is so fully recog- 
nised, that the Board of Trade frequently intervene when 
their attention is called to the matter. The author cites 
several cases of such action by the Board. Another ques- 
tion of a somewhat similar nature is as to how far an 
owner of any particular length of coast is justified in 
holding up shingle by means of groynes or other works 
ior the protection of his own frontage, to the injury of the 
coast to leeward.* 

The action of groynes and other artificial works in 
stopping the travel of the drift along any part of the coast 
is considered at length. Mr. Wheeler mentions the 
extension of the Shoreham west pier, which led to a 
stoppage of the eastward drift of the shingle, and conse- 
quent starving of the Hove and Brighton beaches. 
Dungeness Point, also acting as a natural groyne, and 
trapping the shingle derived from the waste of the chalk 
cliffs at Beachy Head, has led to the denudation of the 
shore fronting Dymehureh and Romney. Many other 
similar cases might be cited. 

While shingle beaches, on account of their greater 
slope, are generally subjected to considerable change of 
form and to denudation, sand beaches, generally speak- 
ing, retain their shape and position for long periods 
without material alteration. Low flat coasts, where there 
are no cliffs to afford a supply of fresh material, are 
generally bordered by sand beaches, and attain an inclina- 
tion which represents an equilibrium of the wave forces. 

The direction of the prevailing littoral drift is governed 
by the direction of the flood tide and the shape of the 
coast. On a straight line of coast this direction coincides 
with the main set of the flood tide. Where, however, a 
coast line is broken up by bays and indents, no continuous 
drift takes place, each bay retaining its own characteristic 
shingle, which is prevented from leaving it by the pro- 
jecting headlands extending to low water and forming 
natural groynes. The South Coast, from Start Point to 
Selsea Bill, affords numerous examples of this condition. 
Again, where the coast line is broken by estuaries or rivers 

‘There is a continual struggle between the littoral drift and 
the inflowing and ebb water. If the tidal currents are deep 
they have the mastery, and the drift is unable to cross them. In 
this case the drift sometimes turns round the coast line and drifts 
up the shores of the estuary. If the movement of the drift is 
stronger than the force of the current, the rivers become diverted 
from their course or blocked by a bar, or even become entirely 
closed, or the drift may be pushed out across the estuary in the 
form of a spur or promontory.” 

In the river Wyre the shingle drifts up the estuary as 
far as Fleetwood, while at Harwich a triangular spit 
1} miles long has been pushed out across the estuary from 
the north side. There being deep water at the end of 
this spit, the shingle works round it and travels up the 
shore of the estuary. 

Dealing with the effects of wind and tidal action upon 
the movement of shingle, Mr. Wheeler discusses Palmer's 
conclusions, in which the latter divided their action into 
three classes :—(1) Heaping up or accumulating ; (2) 
disturbance or breaking down ; and (3) progressive move- 
ment; and contended that all of these were due to the 
effect of wind, and that tidal action alone was not capable 
of effecting the results produced. Mr. Wheeler holds, 
with regard to the first, that accumulation is chiefly due 
to tidal action in calm weather. He agrees with Palmer 
in the second conclusion, and with regard to the third, 
while admitting that wind is one of the principal factors 








* The author uses the terms “ windward” and “ leeward” in the sense 
\nderstood y engineers engaged in coast protection works, viz., ‘‘ wind- 
ward —the direction whence the prevailing littoral drift proceeds, and 

leeward "—the direction towards which such drift takes place. 





in the movement of shingle, believes that tidal action is 
capable of producing, and does effect, the regular and 
continuous drift of shingle that takes place along the coast. 
From our own observation we are inclined to agree with 
Mr. Wheeler in that, at any rate, the prevailing drift is 
primarily aud chiefly due to tidal action, although in heavy 
weather the direction of drift may be for a time entirely 
changed. 


Mr. Wheeler devotes a considerable space to the con- 
sideration of the design of sea walls for the protection of 
low-lying land from the sea, the preservation of cliffs, and 
for forming promenades at seaside resorts. Sea walls 
for the purposes mentioned above may be divided into 
two classes, each class having its advocates among 
engineers. Considerable difference of opinion exists as to 
which of the two types— sloping and upright—presents 
the greater advantage. Generally speaking, Holland and 
Belgium use the sloping form and England the upright. 
Referring to upright walls, Mr. Wheeler writes :-— 

‘* Upright walls possess an advantage in their construction owing 
to the materials used being placed to the greatest advantage, the 
weight of the superincumbent mass assisting in keeping the lower 
stones, where the greatest stress is, in their places. They tend more 
to deflect the waves than to break them. They also offer no resist- 
ance to the upward stroke of the wave. 

‘* Walls having a concave batter with top overhanging have been 
frequently adopted, with the design of throwing the wave off the 
wall in such a direction that it shall meet the incoming wave and 
neutralise its effect. This result is not attained in practice. It 
frequently happens that a coalescence takes place between the two 
waves, and the mass of water thus thrown on the wall is increased ; 
and this form of wall has not been found to prevent the erosion of 
the beach by the falling water.” 

The author thus describes his ideal design for a sea 
wall :— 

A wall having a cycloidal or elliptical form at the bottom dying 
out into a vertical face at the top, and having a slope conformable 
to the natural angle of repose of the beach at the bottom, seems to 
meet the requirements of a wall for coast defence in the best 
manner, and to suffer from the fewest disadvantages. 

The example of such a design which Mr. Wheeler 
gives shows the foundation of the wall at only 2ft. 6in. 
below the beach level, which is indicated at a gradient of 
lin 10. In localities where the foreshore is subject to 
considerable and sudden fluctuations in level such a 
margin would appear to us to be perilously insufficient. 
Cases have come under our observation when in a single 
gale the beach fronting a wall has been lowered (Tift. 
vertically, afterwards in calmer weather making up to 
nearly its original height. Steep beaches are more 
particularly liable to such fluctuations. Even when the 
beach is protected by groynes, sudden and temporary 
falls in level are sometimes frequent, and have to be 
provided for. In this connection Mr. Wheeler gives the 
following important warning, the neglect of which has 
only too often resulted in disaster :— 

The effect of the construction of walls is generally disastrous to 
the beach in front, and unless care has been taken to protect the 
beach, the wall becomes the agent of its own destruction. 

Mr. Wheeler divides the systems of groyning generally 
in use into three classes :-— 

**(1) High substantial structures placed at short intervals apart. 

(2) Those of a less expensive character placed at short intervals 
apart. 

3) Where reliance is placed on a single substantial structure to 
accumulate the material over a considerable length of coast. 

Groynes in themselves cannot be regarded as a protection, but 
are serviceable in the effect they produce on the beach. They do 
not create fresh material, but simply stay the littoral drifting 
action, and so prevent denudation and assist in accumulation. 
. . . With direct onshore gales shingle is drawn down, and the 
upper part of the beach becomes denuded. Groynes do not 
prevent this removal.” 

Mr. Wheeler has much to say upon the vexed and 
debatable question of “Case” groynes. He thinks that 
the stopping of the groynes at the point of mean high 
water is of doubtful advantage, especially when the beach 
consists principally of sand. 

** An examination of some of the groynes erected on this principle 
shows that the waves running round the end of these tend to scour 
out the beach. . . . Local opinionas to their—‘‘ Case” groynes 
—efficiency vary considerably. Fishermen, boatmen, and others 
engaged on the shore appear to have not only a very strong 
prejudice against them, but consider that while they are 
dangerous for the boats, they are ineffective in improving the 
beach. The general conclusion arrived at by the author is, that 
while their beneficial effect has been exaggerated, yet that, in the 
majority of cases, they have given the same satisfactory results as 
have always been obtained by the use of low groynes, and have had 
a good effect in building up the beach where they have been down 
a sufficient time. The conditions of littoral drift, however, vary so 
much that the application of any one particular system of groyning 
to all parts of the coast cannot be expected to give satisfactory 
results.” . . . 

We might add that for certain situations “Case” 
groynes appear to us to be correct in principle, but that 
they often require to be constructed in a very substantial 
manner and very deeply secured. A type of groyne suit- 
able for and efficient on a long flat sandy beach cannot be 
expected to give satisfactory results and resist destruction 
on a shingle beach where temporary changes of level of 
perhaps 6ft. vertically sometimes occur. 

The late Mr. Case took out patents for the design of 
groynes he advocated, and although the validity of these 
has always been doubted, the matter was not contested 
in a court of law until 1900, when it was ruled by the 
Court of Chancery—Case v. Cressy—and upheld on appeal 
that the patents were invalid. 


‘‘The conclusion arrived at by the author after an inspection of 
the principal works of groyning along the coasts of England, 
Belgium, and Holland, is as follows :— 

(1) That in many instances where the length of coast to be pro- 
tected is not great, a single groyne placed at the extreme leeward 
end of the beach, and carried as far below low-water mark as 

racticable, and raised from time to time as the shingle accumu- 
ates, is sufficient to prevent the drift of material, and will provide 
a level and even beach. 

(2) That if groynes be placed at short intervals they should 
consist of low inexpensive structures of wood, extending out from 
the sea wall or cliff to low water of neap tides, according to the 
conditions of the beach. 

(3) That there is no advantage derived from placing groynes near 
together. As a general rule it may be taken that the distance 
should never be less than the space lying between extreme high 


and low water of spring tides, but may with advantage be made 
greater than this. . 

(4) That the tops of groynes should not rise more than about 
2ft., or at most 3ft., above the natural surface of the beach, 
provision being made for raising them as the h accumulates, 

(5) That the best direction for groynes is at right angles to the 
line of coast, 

(6) That the inclination of groynes should vary as they pro- 
ceed seaward, in harmony with the natural slope of the beach. 
(7) That as regards the length, they should extend from high 
water to low water of spring tides, and when they are placed 
at short intervals the leeward groyne should extend from the 
cliff or extreme high-water mark to a short distance below low 
water, each windward groyne being shorter than the one pre- 
ceding it, and lengthened as the Leach grows up.” 

Mr. Wheeler makes no mention of groynes in which 
sheet piling is substituted for horizontal planking. In 
certain situations, such as beaches subjected to consider- 
able fluctuations in level, there is a considerable risk of 
the material, both on the windward and leeward sides of 
a groyne, being temporarily scoured away to a level below 
that of the lowest plank, thus allowing the beach to escape 
under the groyne to leeward, and often resulting in 
wreckage of the structure. Such was the case with the 
old groynes on the north beach at Lowestoft to which 
Mr. Wheeler refers. Sheet piling driven for a suitable 
distance into the beach obviates to a great extent the 
risk of undermining, and enables the groyne to withstand 
the temporary effects of denuding gales and much loss of 
material by drift to leeward. 

Nearly two-thirds of Mr. Wheeler’s volume is devoted 
to a detailed description of the coast of England and parts 
of the Continent. The limits of this review prevent us 
from referring, except in the most cursory manner, to the 
very elaborate and thorough description which the author 
provides. 

At the present moment the protection of the Holderness 
coast, or that part of the Yorkshire littoral extending 
from Bridlington to near Spurn Point, is being much 
discussed. The cliff erosion over this length of 34 miles 
of coast line has been as great as in any part of England, 
“and nowhere else have such careful records been kept 
as to the amount of erosion that has taken place.” The 
waste of the cliff is estimated at two miles since the time 
of the Roman occupation. The promoters of a recent 
scheme for the protection of the Holderness coast lay 
claim to assistance from the various dock authorities in 
the Humber estuary on the ground that the mud, which 
has to be dredged from their docks, has its origin in the 
wastage of the Holderness cliffs. This view is held by 
Messrs. Case and Gray, the engineers for the scheme. Mr. 
Wheeler combats this theory vigorously, and finally, after 
alengthy statement of his case, sums up his views as 
follows :— 

‘* Having thoroughly investigated this subject by a personal 
examination of the cliffs, and of the rivers Humber, Ouse, and 
Trent, the author has come to the conclusion that it is not physi- 
cally possible for the material eroded from these cliffs to be carried 
up the Humber ; and that the material in suspension in that river 
and its tributaries is derived from solid matter brought off its 
drainage area of 10,500 acres, or eroded from the banks of the 
rivers, 

We quote Mr. Wheeler’s opinion without comment. 
To criticise his arguments and those of Messrs. Case and 
Gray would occupy more space than we can devote to the 
question. 

Few places on the coasts of the United Kingdom have 
suffered more severely than Lowestoft from the erosive 
effects of the sea. The author gives numerous figures 
concerning the amount of encroachment, both on the 
north and south beaches. Perhaps the vast extent of the 
damage will be more readily appreciated from the state- 
ment that between the years 1854 and 1901 Lowestoft 
Ness, well known as the most easterly point in England, 
has receded, or rather the sea has destroyed it, 1100ft. 
inland. We base this statement upon the evidence 
afforded by a series of surveys and plans in the possession - 
of the Trinity House. On the other hand, in less than 
twenty years the beach has accumulated immediately to 
the north of the harbour entrance to such an extent that 
the high-water mark has been driven seaward 450ft., and 
since 1854 over 1000ft. If this transposition of material 
proceeds, Lowestoft Ness will before long have to yield its 
proud position of England’s most easterly point to the 
Great Eastern Railway’s harbour piers and works, nearly 
a mile to the south, which appear to be ever growing 
seaward. The huge accumulation to the north of the 
harbour mouth is due entirely to the pushing forward of 
the northern harbour piers and groynes in the endeavour 
to prevent the littoral drift entering and shoaling the 
harbour mouth. Such action has undoubtedly resulted 
in the denudation of the south beach, which has for years 
been starved for want of the material which formerly 
made good its natural wastage. The works which the 
Corporation has recently undertaken for the protection of 
the foreshore, and which Mr. Wheeler describes, are 
approaching completion. Mr. Wheeler states that the 
denudation of the south beach has proceeded so far as to 
necessitate the demolition of the Pakefield Rectory. 
Although perilously near the cliff edge, this building has 
not yet been removed, either by the sea or by the anxious 
parishioners. 

In conclusion, we must refer readers interested in the 
subject to the volume itself, which will well repay perusal. 
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Few people perhaps realise the amount of engineering | 
skill displayed in the manufacture of machinery used during 
the treatment of milk. There are but comparatively few 
firms in this country who have turned their attention in this 
direction. Not long ago a representative of this paper was 
in the neighbourhood of Dursley, and took the opportunity 
of calling at the works of R. A. Lister and Co., Limited, of 
that town. He was much struck by the excellence of the 
work carried out, and by the varied nature of the goods 
manufactured. Every form of apparatus for the treatment 
of milk, cream, and butter are here to be seen completed and 
being made—coolers, sterilisers, pasteurisers, separators, 
churns, butter washers, workers, blenders, and weighers. 
Perhaps most of our readers are conversant with the majority 
of these, and we do not propose to touch on either of them, 
save to give in passing a tribute to the excellence of the 
workmanship displayed in the construction of the cream 
separators, which, when revolving at speeds up to between 
7000 and 8000 revolutions per minute, were practically 
without noise, and quite without vibration, and would run 
for some twenty minutes after one left off turning the handle, 
such is the smallness of the loss by friction. 

There were, however, several types of pumps for dealing 
with milk, cream, or other liquids, which present some 
features which, we think, may well be found interesting by 
our readers. These we propose todescribe. The accompany- 
ing engraving, which shows, grouped. together, four different 
types of these pumps, will help to make clear the following 
explanation. The pumps may be divided, roughly, into two 
kinds—those of the rotary, and those of the plunger form. 
The rotary pumps, of which we give one example, are made in 
four sizes, varying in capacity from 500 to 2000 gallons per 
hour. They are belt-driven, and consist of a gun-metal barrel 
fitted with two wings, the barrel being attached to a steel 
spindle, which revolves inside a gun-metal lined cast iron 
cylinder, the speeds varying, according to size, from 200 to 
160 revolutions per minute. The gun-metal barrel is placed 
excentrically as regards the cast iron cylinder, the top of the 
cast iron cylinder making a running fit against the gun-metal 
barrel. The wings are of gun-metal, and they are kept pressed | 
against the gun-metal liner of the cast iron cylinder by means 
of springs. The end of the cast iron cylinder can be removed 
by unscrewing the wing nuts shown, so that cleansing is easily 
performed. Used just as they are, the pumps are capable of 
a suction lift of from 2ft. to 3ft., but with a foot valve and 
charge pipe a lift of 20ft. is possible. 

The engraving shows three kinds of plunger milk pumps— 
one belt driven and two direct driven by means of steam 
cylinders. The belt-driven pump, fixed on a cast iron pedestal 
with fast and loose pulleys mounted on the top, is a particu- 
larly neat apparatus. The barrel and all parts in contact 
with the liquid are made of gun-metal. The plunger is packed 
with gun-metal rings, and can thus be blown through with 
steam for cleansing purposes. Moreover, both ends of the 
barrel can be taken apart with the same object. The barrel is 
secured to the vertical pillar by one central bolt, and by un- 
screwing this bolt the barrel can be entirely removed from the 
upright. Since everything is made to template, another 
barrel—perhaps of a different capacity—can be fixed. The 
connecting-rod is long, and it is claimed by the makers that 
there are no strains on the packing box or plunger. The con- 
necting-rod is joined to the plunger by means of a bolt fitted 
with a butterfly nut, so that it is quite easy to disconnect the | 
two. This type of pumpruns at 60 revolutions per minute, | 
and is made in six sizes, varying in capacity from 375 to 
2000 gallons of water. 

The two other pumps shown in the illustration are very | 
similar to the foregoing, only they are directly connected to 
steam cylinders. Here, again, everything is made to template, 
and cylinders of any of the sizes made can be applied ; in fact, a | 


change of cylinders can be effected with great rapidity, and | a height of 20ft. : 
without even the use of aspanner. Six sizes with single and | and, as in the other pumps described, all its parts which | 
six with double cylinders are made, the total range of capacity | come in contact with the, liquid being pumped are readily 

' detachable for cleansing purposes, 


being from 375 to 4000 gallons per hour, 


ment can be made. 
| suction lift, but is fed by means of a trough. 
so we are informed, of lifting 800 gallons of milk per hour to | 


| risks of fogging by hand met with in the generally 
| method 


| the charges for labour, for one man can look after ay 


— 
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MECHANICAL FOG SIGNAL APPLIANCE 


A system of fog signalling, which is the invention of 
Mr. J. H. Pinder, an official on the Lancashire and Yorkshir 
Railway, has for its object the placing of detonators on the 
rails by mechanical means, and-in this manner avoiding the 

racti 

The fogman at all times stands outside of the re 
in a place of safety, and if, after placing the detonator on the 
rails, he finds it necessary to withdraw it, even when the 
engine is within a foot of it, he can do so by simply turninga 
handle. This system has the further advantage of reducin, 
many 
lines as there may be at the place where he is employed. The 
saving in fog signals by withdrawing them when not required 
amounts to a very considerable sum in the course of the year 
The method is now in general use, so we understand, on the 
Lancashire and Yorkshire Railway, and also on the Great 
Western Railway ; while the Midland Railway Company has 
we are informed, just purchased the rights of manufacturing 
and using the new apparatus all over its system. Of course 
it possesses the same disadvantage possessed by the original 
system, namely, that men who probably have done a lon 
day’s work are called upon to go on working right through the 
night—or after but an hour or two's sleep—in cold and very 
objectionable weather, to do work which requires great 
common sense and presence of mind. It certainly, however 
is a considerable advance on the old method, though stilj 
behindhand as compared with a good mechanical system 
entirely operated by the signalman. ‘ 

The detonators are placed on the rails by means of an end. 
less chain arrangement, the chain passing in a channel under 
the rails and working in connection with a slide, which 
elevates the detonator above rail level. For the purpose of 
enabling the fogman to see, in the case of a dense fog, 
whether the ordinary danger signal is on without leaving his 
cabin, or station, a miniature semaphore signal, or indicator, 
is provided, being attached to the machine and worked by the 
signal wire connected with the signal for which he is 
signalling. 

The construction and working of the apparatus will be 


| readily understood from the accompanying illustrations, 


Fig. 1 on the drawing is a section across the permanent way, 
and Fig. 2 is a plan viewof the same, showing the application 


| of the invention. Figs. 3, 4, and 5 are detached views upon 
| a larger scale. In Fig. 2, a and a! represent the up and down 


rails of the permanent way, and for the sake of illustration 


| the apparatus is shown as arranged so as to enable a signal. 


Another pump—which we do not illustrate—was seen. 
This is of the centrifugal type, and consists of a small pro- 
peller running horizontally, and coupled direct to a small 
steam turbine, which is composed of a disc with serrated 
teeth on its rim, on which a jet of steam, from a hole jyin. | 
diameter, is made to impinge. The exhaust steam may be | 
utilised in a heater—a pasteuriser, for example. The ends ! 


Fig /. 





man stationed at A tu place detonators upon the rail } without 
crossing over the lines aanda!, Transversely to the rails 
and beneath the same, two troughs c, about 9in. square, are 
fixed—a section of one of which is shown at Fig. 3—inside 
which a single T bar is fixed to form a smooth surface for the 
detonator slide e to travel upon, and pulleys f are placed on 
the lower portion of the trough to carry the endless chain g, 
The bar, as shown in Fig. 3, is sloped up from the bottom of 
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PINDER’S FOG SIGNALLING APPARATUS 


This type of pump is not intended for a 
It is capable, | 


It barely occupies a square foot of space, | 


of the driving spindle are fitted with hardened points, which | the trough c at each end—see Fig. 4—so as to bring the 
run against two steel set pins, by which any required adjust- detonator slide e up to the level of the rail b, to deposit the 
detonator e” thereon, as shown at Figs. 4 and 5. 


The detonator slide e is attached to the endless chain 9, 


which passes under the rails a and a}, and round pulleys 7 to 
the hand wheel k—Fig. 1—by turning which the fog signal- 
man can place detonators upon the line b, or withdraw them 
if not required. 


The machine at which the fozman stands is placed at least 
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MULTIPLE SPINDLE DRILLING MACHINE 


CRAVEN BROTHERS, LIMITED, MANCHESTER, ENGINEERS 
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6ft. outside all the rails, close to the fog cabin which contains EE are connected by rods to the slide F. R is a stop | 
the loose detonators and fog tins. These tins are about 8in. | actuated by slide F, connected to which is a rod P working 
long, and the detonators are fastened to them by means of | an indicator Q, which indicates when the detonators are ‘‘on’”’ 
lead clips. The fogman clips the detonator to the tin, and | and when “ off.”’ 
then inserts the combined tin and detonator into the carrier. The Railway Signal Company, Limited, of Fazakerley, | 
In the carrier there is a slit in which the tin is inserted, Liverpool, is the sole licensee and maker of this appii- | 
and, after the insertion, the extreme corner of the tin is ance. | 
turned up with the finger, and this prevents the detonator 
from any possibility of displacement at the moment of 
impact. 

in the detonator has been exploded the fogman winds 
back the discharged detonator, and, after fixing a fresh one, 
immediately places it on the rail again by turning the wheel. | 
We are informed that the fogman, after the explosion,can 4 yacutne for drilling the longitudinal seams and ends of | 
perform the operation of winding the carrier back, re-charg- |ocomotive boiler plates 18ft. long, also fire-box plates, &c., is | 
ing it, and placing the detonator on the rail again in about jjJustrated above. This machine is in use at the Sydney | 
thirty-five seconds. As evidence of tke utility and precision works of the New South Wales Government Railways. The | 
of the apparatus, it may be stated that for two years one cross slide for drilling the longitudinal seam is fitted with 
machine has been in constant use every day—excepting twenty-two spindles, and that of the machine for drilling the 
Sundays—for the protection of men repairing a tunnel, and ends ‘with ten spindles. The spindles for drilling the 








LOCOMOTIVE SHOP MACHINE TOOLS. 














stocks are bolted, and when ten holes are drilled this slide is 
traversed along the cross slide by a screw and dividing 
arrangement to drill other holes at the required centres. The 


| machine is provided with rotary pumps and pipes to play 


lubricant on the drills when working. The machine was 
made by Craven Bros., Limited, of Manchester. 
A radius link grinding or lapping machine—Neilson’s 


| patent—made by Hulse and Co., Limited, specially designed 
| for grinding or lapping out locomotive links after case- 
| hardening, is shown below. The emery grinding roll is 
| carried on a vertica] counterbalanced spindle, to which com- 


bined rotary and reciprocating motions are imparted ; and to 


| ensure great steadiness the spindle revolves in bearings above 


and below the article being ground. The rotary motion to 
the spindle is by belt-driven bevel friction disc, while the 
reciprocating motion is obtained through a pulley on the 
headstock driving a rotating cam and oscillating lever, the 
headstock being bolted to a strong main frame of box section. 
The article under operation is car1ied by a jig bolted to the 
tee-grooved table, the latter having compound slides, to the 
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not a single instance of failure has been experienced during 
this period. 

The general system of fog signalling is to place two 
detonators on one rail some distance apart, so that in the | longitudinal seams are adjustable from 3}{in. to 4gin. apart, 
event of one detonator failing to explode another chance of | and those for the ends from 3{}in. to 6in. apart. The spindles 
explosion is offered. This system is maintained by this | are steel, 1fin. diameter in the bearings, and 2}in. at the 
invention with the economical result, achieved by a slight | ends, with conical holes for twist drills. Each spindle is 
improvement attached to the original apparatus, that the | balanced, and has self-acting feed 6in. deep. The feed to 
explosion of the first detonator takes the second detonator off | each spindle can be released separately, and each spindle can 


the rails, thus saving it for further use. How this is done | be raised or lowered independently by a handle in front of | 
| reciprocating motions are imparted. The work to be dealt 


will be readily understood by a reference to Fig.7. J is a| each head, or all the spindles can be raised or lowered 
spindle working in bearings K! K, at one end of which is an | collectively by means of the long upright levers. The con- 
impact plate H, and at the other end is a crank L, engaging | struction of the heads is shown clearly on the next page. The 
with pin M, when the detonator G is exploded. The force of | spindles are driven by steel screws coupled direct to electric 


the explosion of detonator G acts on impact plate H, thereby | motors. The cross slides are supported by strong standards, 


turning spindle J in bearings K! K, thus turning crank L, | and the machine is provided with a moving table, 19ft. long, 
and crank L coming in contact with pin M shoots the | carried on axles and wheels running on two planed girders, 
detonator O off the rail before the advancing wheel of the | traversed by a cross handle and gearing as shown. The 
engine can reach it. Cis the winding wheel around which | inside flange of the table is provided with a T-bolt slot and 
is the endless chain which draws the detonator carriages E E | dividing peg to fix the table. The cross slide for drilling the 
to and from the rail along the slides DD. The carriages | ends of plates is fitted with a slide, to which the drill head- 
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MACHINE FOR GRINDING LINKS, &c. 


transverse slide of which is impaitcd a horizontal recipro- 
cating motion by adjustable lever through gearing driven by 
the pulley on the headstock and simultaneous radial motion 
by connecting-rod and fulcrum, the latter being adjustable by 
screw for different radii. 

The emery grinding roll is again carried by a vertical 
counterbalanced spindle, to which combined rotary and 


with is fixed to the upper table, and receives a circular 
motion by the combined reciprocation of the compound slides, 
thereby bringing every portion of the circumference of the 
hole under operation, and securing perfect evenness of 
grinding. The machine is provided with differential feed 
motion operated by clutch lever for obtaining a fine adjust- 
ment as to size of hole, and also a ready means of withdrawing 
the spindle for gauging, &c. 

A type of boring machine which has been largely intro- 
duced by Buckton and Co. is shown by an engraving on 
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the next page. It entirely dispenses with an outside stay 
for the boring bar, and leaves the table clear for lifting the 
work on and off. The boring bar is close held, and has no 
perceptible spring. It will bore up to a solid end, and the 
spindle is provided with a socket for carrying a small bar, 
which will bore a gland hole through the cylinder end con- 
centric with the bore of the cylinder. The snout which 
supports the boring head is cast solid with the headstock, and 
has been found to give less spring than a bar supported at 
each end carrying a boring head inthe middle. The reason of 
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the traffic considerably ; the third rejected project was along 
the right bank of the Irkut, and would have demanded the 
construction of a tunnel four miles in length. Thus there is 
left the survey for the line to be built close to the shore of 
Lake Baikal and across rocky ground to the village of Kultuk. 
To build this line it will be necessary to do a great deal of 
blasting, and to bore several tunnels, of a total length of two 
miles. The natural difficulties to be overcome will increase 
enormously the cost of construction, which is estimated at 
52 million roubles, or £28,600 per verst of two-thirds of a 
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SPINDLES FOR PLATE DRILL 


this is that a revolving bar is loose in its supports, whereas the 
projecting snout has a solid attachment to the headstock at its 
base. Thecutter head is so made that it not only carries the 
boring tc the solid end of the cylinder, but it also faces up 


mile, and it is quite probable that this estimate would be 
exceeded before the line is finished. Experience has shown 
that in the case of the construction of the Trans-Siberian 
Railway the original estimate proved to be quite inadequate, 


that end internally, so as to make it finish perfectly true | and in the end the cost of building that line amounted to 


with the bore of the cylinder. 
relation of the boring head to its support never varies, 


It should be observed that the | 750 million roubles, as compared with the original estimate 


of 400 millions, while the sum of 100 million roubles has to 
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SNOUT BORING MACHINE 


whereas in an ordinary bar revolving in stays at each end, 
with a boring head travelling upon it, the spring will 
imperceptible at the two ends; but it will be perceptible in 


| ty 


the middle, and the cylinder may be, in consequence, not | 


perfectly straight. 








THE LAKE BAIKAL “RING” RAILWAY. 





THe survey for the line of railway to run round the southern 
end of Lake Baikal has just been finished. The work has 
lasted four years, and has been carried out from four points, 
under the direction of the most skilled engineers, with the 
assistance of topographers, belonging to the Russian General 
Staff. The object of the survey was to trace out the most 
suitable route for a line of railway from Irkutsk to the village 
of Kultuk, situated on the southern end of the lake, as from 
Kultuk to the station of Myssovaya, on the Trans-Baikal 
Railway, there are no difficulties to be encountered. The 
difficulty of surveying the projected line was increased by the 
fact that it must be taken over the mountain ridges of the 
Tunkin range of hills, or, rather, it would have either to 
traverse or to go round these ridges lying between the rivers 
Irkut and Angara. Of the four suggested directions to be 
taken by the line, the Ministry of Ways of Communications 
has rejected three as being unsuitable. Two of these surveys, 
going through the river valleys of the Kaya and Olcha, 
necessitated very sharp curves, which would have hampered 


be spent in supplying the Siberian Railway with a heavier 
of rail. In any case, the Baikal ‘‘ Ring Railway ’’ must 
be built well and strongly, for the Siberian trains have an 
unfortunate habit of running off the line, and derailment on 
the projected section of the line would plunge the train into 
Lake Baikal. 

The question of constructing this highly important link of 
the Trans-Siberian Railway has occupied the attention of 
Russian engineering circles for some time, and a recent issue 
of the St. Petersburg Viedomost contains a new variant for 
the construction of the Baikal line. The suggestion is both 
novel and striking, for it consists in taking the river Irkut 
direct to lake Baikal, by means of a canal dug through its 
low-lying watershed, and then the railway would be built 
along the bed of the vanished river. The length of sucha 
line would be 95 miles, and the cost of its construction would 
be considerably less than the estimated cost of the project 
entertained by the authorities, for its author estimates that 
the cost of constructing the line, inclusive of building the 
necessary canal, would amount to 28 million roubles. This 
would represent a saving to the Government of 24 million 
roubles. 








THE opening of the Doncaster Corporation Electric 
Tramways took place on Monday last, when five routes started 
operations, the aggregate length of these being 3 miles. The 
remaining routes, amounting to an additional 5 miles, will be com- 
pleted during the summer ; 64 miles of the total 9 miles wil] be 
single track, the remainder being double line. The existing lighting 
station supplies current for the line, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
corres, . 





NOTE ON H.M.S, MINERVA’S TRIALS, AND SECOND REPORY 0} 
BOILER COMMITTEE, 


Str,—Published reports of the natural and forced draught trials 
of the Minerva were to the effect, at powers E = 9891 and 820 
indicated horses, the corresponding speeds V were 20-34 and 19.67 
miles respectively. And on the competition run from Gibraltar of 
this vessel and H.M.S. Hyacinth, the mean speed of Minerva was 
18-67 miles, which, if nearly under the same circumstances, would 
indicate that the mean power oe must have been 6240 indi. 
cated horse-power, Again, in THE ENGINEER of March 7th, fron, 
Second Report of Boiler Committee, is given an unusual amount of 
accurate information as to later trials of Minerva, which enable 
inferences to be deduced applicable to all vessels where such infor. 
mation has been insufficiently or inaccurately reported. 1 coy, 
dense these tigures in the following table : 


Trial Data and Deductions. 
Enyine shaft 


H.M.S., Minerea 


Gross piston pres- 





Speeds V. Powers E. evolutions N. sure P, Equivalent to 

N. miles. L.H.P. Per minute. Lb. : 
(Ql) 13-3 2142 5 75-7 > 
(2) 17-20 ‘ 4771 130-5 Oinn 
eC ee | ae 137-35 oncentrated 
(4) 18-67 Interpolated 6240 .. 157-3 ou the two 
(5) 19-68... .. 3182 186-7 | bigh-pressur: 
(6) 19-67 8221 188-1 pistons, 
(7) 20-34 vse 212-05, 


Deduced, double set of circumstances under which the vessel begins ty 
move, implied by the foregoing figures. 
wer BORE 5 2-065 .. 5-616 
. 2-44 6-291 .. 12-405 

Aristotle's dictum, ‘* Art commences when, from a great number 
of experiences, ove general conception is formed which will etabrace 
all similar cases.” In illustration, from this table the following 
general conception is explicit:—If the power E is divided hy the 
product N P, viz., the shaft revolutions per minute, by the gross 
piston pressures. The ratio is an absolute constant detined by and 
special for the engines of this vessel. 

It is unnecessary to occupy space with all the figures, take lines 
(1), (4), (7), and (9), it is easily seen 


0-0 
0-0 


(s) 
() 








_ 2142 2 6240 9891 

NP 83-45 « 75-7 116-93 « 157-3 137-55 « 212-05 

7 26-44 — .339. 

6-291 x 12-4 
Test thus 

Speeds, V= 0-0 M34 
Logs. N= T7987 2-138 
Logs. P = 1-0933 2-324 
Subtract, sum = 1-8920 4-404 
From logs. E = 1-4223 . 93-7949 3.0052 
o%s log. @ =-1-5803 .. -1-53038 .. -1-5303 15305 
And ® = _ -339, a constant Q.E.D. 


I named this constant the cylinder function. It being under- 
stood, the engines to have equal stroke pistons, and the sum of the 
unit, mean diagram pressures, upon, it may be, a number of pistons, 
we to act collectively, upon the areas of the one or more 
high-pressure pistons. It may also be calculated directly from the 
dimensions of these latter, by the simple formula, ¢ = ule 
In which d and s are the diameter in inches and stroke in feet of 
the high-pressure piston. In the Minerva there are two of these, 

2 x 33-12 « 3-95 
33-lin. diameter and 3-25ft. stroke; hence, @ = = : att Be 
eee | 
= -339, same as from tabular data. The formula, E = ¢ PN is 
a strictly detinite and accurate relation between the four elements, 
developed power, engine dimensions, shaft revolutions, and piston 
pressures, any three of which being given, the fourth is deter- 
mined. 

In the next place, it has been garg: | shown, in steam vessels, 
the relation of speed and power, under like conditions, is directly 
expressed by the conception implied in the proposition. The 
logarithms of the powers per mile, log. .*, are equal to log. /, thi 
logarithm of the power developed by the engines, from the s‘art 
of the pistons, under the collective pressure / lb., until the instant, 
when the engine shafts having made m revolutions, the vessel 
begins to move, an epoch at which, though V = 0, we have hada 
detinite developed power, ) = @ fmI.H.P. Hence the formula, 


log. = = log. ) + a V, implying the small fraction « of the speed, 


being added to the logarithm of this initial developed power, the 
sum is the logarithm of the power per mile, for that speed. 

With E explicit, log. E = log. 4 V + a V, and by anti-logs., 
E=bV10¥. 

In the Minerva, the lower speeds (1) to (4) show, log. E = 
log. 26:44 V + -059 V, while the speeds (4) to (7) show, log. E 
= log. 5-074 V + -0974 V. 

This indicates the marked change of circumstances taking place 
at speed 18-67 miles, at which, by either formula, the value of E 
is 6240 I.H.P. Thus, calculate— 


H.M.S. Minereu. 











¥ = 13-30 -» 17-20 17-67 18-67 

Log. -059 =-2-7709 .. -2-7700 .. -—2-7709 -—2-7700 

Logs. V 1-1238 1-2373 1-2472 1-2711 

Log. -059 V = -1-847 0082 -O181 +0420 

oe 059V = +7847 1-0190 1-0427 1-1015 
H.M.S. Minerca.—Power for Lower Speeds (1) to (4). 

i = 13-3 17-2 17-67 .. 18-67 

Then, log. -050V = = = «7847 1-0190 1-0427 1-1015 As 

{shown 

Add, logs. V = 1-1288 .. I: 1-271 

Add, log. 26-44 = 1-4223 .. 1- . 

Sum, orlog. E = 3-3308 3-6786 83-7122 

o% E == 2142 4771 5155 6240 The 


fexact data valucs. 


H.M.S. Minerca.—Power for Higher Speeds (4) to (7). 








Vv 18-67 19-67 20-34 
Then, log. -0074 = - 2-886 » —2-9886 .. -—2-9886 
Logs. V = 1-2711 1-29388 .. 1-3084 
Sum, log. -0074 V +2507 +2824 2970 

a 0974. V = 1-8186 “2-9160 .. 19815 
Add, logs. V = 1-2711 1- 2988 1-3084 
Add, log. 5-074 = = «7058 7053 FO5S 
Sum, orlog. E = 3-790 .. 3-9102 3-015] 83-9952 

e E= 6240 8132 8221 891 Agree- 


ling exactly with data. 


Having shown the first value of E = ¢ P N to agree with the 
formula E =} V 10¢V, and that @ = -339 is a definite constant 
factor in the problem; the piston pressure f, under which they 
begin to move, may be determined from the figures in the pressure 
or P column by the formula, P = f 10(¢-”)V. Hence, log. f = 
log. P — (a — x) V, and the namber of revolutions of the enyine 
shaft m from the N column by the formula, N = m V 10” V ; thus, 
log. m = log. N — (log. V + x V). The test for these calculated 
quantities being that they satisfy the formula, ) = ? fm. 

4 


In the Minerva’s lower speeds, ) = 26-44 = -339 x 12- 108 
x 6-286 I.H.P., and for the higher speeds, ) = 5-074 = +50 


x 5-618 x 2-663 I.H.P, 
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Tests, b = 26-44. b = 5-074. 
980 log. @ = ~1-5808 = +889 log. @ = -1-5303 
12-405 Wb. log. J = 1-086... J = 5-618 Tb, log. f= «7496 
f= 1996 log. m = «7984. m= 2-668 log. im = 4254 
log. b = 1-4223 log. 4 -7053 As in 


Sums, {the foregoing calculations. 


The ratéonale of all this—_ ; . or 

First, Aristotle’s dicta, ‘* Experience furnishes the principles of 
every science. . + f we omit nothing that observation can 
afford us respecting phenomena, we could easily furnish the demon- 
stration of all that admits of being demonstrated, and illustrate 
that which is not susceptible of demonstration.” : 
Here experience furnishes phenomena far too singular for omis- 
sjon ; under 18-67 n. miles a pee pressure and travel, developing 
16.44 L.H.P., is required to bring the vesse] to V = 0, or border- 
ing on movement, while above 18-67 n. miles circumstances alter, 
«o that 5-074 1.H.P. would suffice to produce the like effect. 

The first stages of the explanation is the mechanical principle. 
When power is developed and expended on mechanical effects, the 
manifested motive pressure has a constant decrement, which is not 
affected by the rate of velocity with which those effects are pro- 
duced. This quantity, denoted here by /, has been named 
‘Morin’s constant” from the late eminent savant, who made 
friction a special study. When applied to engines driving a screw 
propeller, however, we become cognisant of anuther element, and 
this quantity has no longer an absolute, but a conditioned con- 
stancy ; and, in many cases, may, in the same vessel, have three 
different values. It has been shown in the Minerva, at speeds 
under 18-67 miles, the value is f = 12-4051b., but at and above 
this speed it changes to the much smaller value, 5-6181b. The 
exponential coefficient « of 10¢V simultaneously changing, in- 
versely, from « = -059 to the greater value -0974. Also, the 
power developed before the vessel moves—expended on engine 
friction, primary movements of propeller blades, or stored in 
resilience of shafts, and machinery—which, denoted by the symbol 
}, [have shown to amount to 26-44 1.H.P. The power necessary 
to bring the vessel to the state bordering on motion at 18-67 miles, 
an altogether different set of conditions obtains, which would only 
require about one-fifth of this amount, or 5-074 1.H.P. In screw 
vessels capable of a great range of speeds, like changes occur twice, 
giving three values of 7. A more limited range may include only 
one change, and two values for f. While in many vessels—and the 
general rule. in paddle vessels—one value of f covers the whole 
experimental range. I have published many examples of these 
phenomena, which, if noticed at all, have been improperly ascribed 
to friction wholly, production of waves, or other illogical fallacies, 
and the matter treated as a conundrum, and ‘given up.” 

In addition to the Minerva, add a few of the illustrative examples 
from other vessels I have formerly published, as in the following 
table :— 

Simulta- 


br a At speeds. Changing neously, Changing 

of b, to - 7 to 

values « 
LELP, Miles. LHP. 

H.M.S. Minerva 25-44 18-67 .. 5-074 05 Ov74 
Prince Consurt 44-10 11-424 .. 6-265 “0563 .. «1305 
Torpedo boat BU 16-46 2. 10-27 . O88 . -O18 
Collingwood . 2-482... 16-46 .. 24-6 +1393... -O777 

. Diadem. .. 155-6 10-8 1-132 0354 .. 1434 

1.R.N. Lepanto 55. «215-10 4-32 -O808 05276 





The definite principle which rules these great variations is simple, 
the critical speed at which they take place— 
y — Differences of logs. / . 
Differences of « 
and the truth this ratio verified by the fact, the value of E in 
the equation, E = 4 V 10¢V, is the same, with either values of 4, 
with its ¢, but would give contradictory results with other speeds, 
which did not fulfil this condition. In illustration— 
Minerva— 
y log. 26-44 — log. 5-074 _ 
-0974 — -059 
Prince Consort 
v = log: 44-10 — log. 6-266 _ -8475 _ 11.494 miles. 
-1305 — -0563 0742 
We may now expiscate from the ‘‘ Mecanique Industrielles ” of 
the late M. Poncelet, a theory of fluid resistances to floating bodies, 
which provides a solution of many difficulties. This eminent 
want had advanced the doctrine, those resistances, in amount, 
were exactly similar to those we should have to overcome, were 
we to force the water displaced in the vessel's advance through a 
pipe, formed in part by the vessel’s submerged surface, and com- 
pleted by an imaginary channel, ‘ parois fietire,” and of a length 
directly proportional to the speed of the vessel. The section of 
this current would have a definite relation to the form and mid- 
section of the vessel; and in comparing resistances of similar 
formed vessels, an approximation is to take it as proportional to 
the «yuare of a lineal dimension. I have found that, closer still, 


-7170 


= 18-67 iles 
“0304 18-67 miles. 
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we may take the expression, , where D is the displacement 


ind + a coetiicient, having exactly the meaning, but true value of 

P 2.3 

ie \e - rs . »Yv 
the factor, =a , of the Admiralty formula: Written E = = ‘ 
which has been vitiated and made senseless by the substitution in 
it of a factor V*, for the factor having the transcendental form 
10" ¥, and the meaning, the number (of which the common loga- 
— is « V) of units of heat derived from the steam which drives 
the engines, 


It has been demonstrated, the true formais E = DN 10¢V = 
% 
bV 108%: twee = a : 
, if we write —— = 4, and also shown by the engine data, 
re 
eS ining: ps ps 
e can derive ) = @ fm, which implies, ¢ = = -——, neces- 
: 4 orm 


sarily a constant if the displacement and / are constant, which has, 
in the foregoing, been shown that for the latter, is certainly not the 
case, 

The physical interpretation of the formula may be stated thus, 
each minute, heat proportional to E disappears from the steam 
driving a vesse] at the uniform speed, V n. miles, and has to be 
accounted for in the water displaced, and put in movement, in 
the vessel's advance. This water, in section, at any moment, is 


proportional to D>, and in length proportional to the speed VY. 





D> V - P 
Hence, —— = 6 V is proportional to the volume of the Poncelet 
current. Now, if all experience indicates E = |) V 10¢ V, it follows: 


10" V can only mean the average heat, or movement equivalent to 
heat, in each unit of the volume, and / V is only a numerical 
coefficient of 10¢V, which enables us to write the equation E 
=bV 10", That is to say, E, a large quantity of heat, to be 
equal to a small quantity, 10¢ V of heat, is necessarily dependent 
and conditioned by the value 4 V. We now look at the matter 
from the Poncelet doctrine point of view, and reason ; if the dis- 
placed water is flowing past the vessel, screw propellers working 
therein and expending power, would require a smaller piston 
pressure to turn the engine shafts than would be the case, if the 
current followed the ship. That is to say, fless andl = ¢ fm 
less, but if it was a following current, this to its extent, would check 
and hinder the Poncelet current, which must exist if the vessel 
advances, 7 will be greater and / also, but the heat or equivalent 
movement, vis civd or energy in the current, of which the measure is 
104 , Will be less, and necessarily a less for a given value of V 
than in the case of the smaller values of fand Jb, Also, this follows 
from the governing condition satisfied, E = b V 10¢V, and the 
germane analytical one, I have illustrated in the foregoing ; we 





must have 8 log. / = V 6a, where V is the speed at which either 
set of values indicate the same value for E, the indicated horse- 
power for that speed. 

Now, there are two causes which certainly induce following 
currents, the closing in of the water at the stern to fill up, in con- 
junction with the Poncelet current, the space vacated by the ship’s 
advance, and again, the frictional drag of the ship’s immerged 
surface upon the adherent film of water, concentrated in the line 
of the wake or where the propellers are expending the motive 
power, 

I have long entertained and advanced the opinion that this 
working of the propeller in retrograde, following, and neutral 
currents, explains the conditioned variations in these constants ; 
and the overlooking this circumstance, the origin of the per- 
plexities which have attended all screw propeller investigations. 

Penge, London, 8.E., April 8th. RoBert MANSEL. 





SHIPS AND GUNS. 


Sin,—I have read with interest your instructive leader in 
reference to the article on ‘Ships and Forts” in Le Yacht. The 
British public are much indebted to you for calling attention to 
the subject. The unprotected state of our coasts is nothing less 
than a public scandal, and if the people of this country were 
aware of the true state of affairs there would be something like a 
panic. It is not too much to say that the majority of our defences 
are entirely obsolete, and that even at such vitally important 
places as Portsmouth, Plymouth, and the mouth of the Thames 
much is wanting to make them complete. After years of apathy 
and neglect the Government have at last awakened to the fact 
that something must be done, and credit must be given to the 
present Ministry for having undertaken the re-armament of certain 
of our defences, 

But the scheme does not go nearly far enough, and the carrying 
out even of the work which has been authorised, and for which 
the money has been granted, is proceeding much too slowly. 
Men engaged in the gun factory at the Woolwich Arsenal have 
been discharged or employed on other work when every available 
hand should be utilised for turning out guns for re-arming the 
fortifications. A fatal defect in the scheme is that, in accordance 
with a theory of the Defence Committee, which you have very 
justly condemned as ridiculous, it is only proposed to fortify 
certain commercial ports sufficiently to resist “a stray cruiser 
or 80. 

Thus commercial harbours such as Liverpool, Belfast, Glasgow, 
and Cardiff, with their immensely important shipbuilding and coal- 
ing facilities are to be left at the mercy of a hostile fleet unless it 
can be resisted by the batteries of 6in. quick-firing guns which the 
War Department has thoughtfully provided for the purpose, the 
Defence Committee having ptmcnse 8 advised His Majesty’s Govern- 
ment that all that need be guarded against at such ports is the 
attack of ‘‘a stray cruiser or so.” The theory that only a stray 
cruiser or so could escape the vigilance of our fleet is very com- 
forting—as a theory—but entirely opposed to common sense and 
the practical experience of naval warfare so far as we are acquainted 
with it. Ifa hostile fleet can detach a cruiser unobserved, why not 
a battleship or several battleships! It requires very few ships to 
reduce a town to ashes in a few hours—a single cruiser can do a 
deal of mischief. On the other hand, it is a most hazardous enter- 
prise for ships to engage a well-armed first-class or even second- 
class fortress, and it has scarcely been attempted in modern times, 
and then only by a whole fleet. 

The United States, even with its command of the sea, never 
ventured to attack Havana, which remained untaken until the 
close of the war, and made little impression on Santiago until the 
destruction of the Spanish fleet, when the town surrendered. 

No one would suggest that we should go in for the indiscriminate 
fortification of every port and harbour round the coast, but it is of 
the utmost importance that our existing defences should not only be 
re-armed, but thoroughly strengthened, equipped, and brought up 
to the standard of modern requirements ; and that important com- 
mercial harbours should be placed in a position to resist, not only 
a cruiser or two, but any force that would be likely to be brought 
against them. 

We have already suffered too much from theories in South 
Africa to be able to trust the protection of our own shores to their 
authors. 

I must not trespass further upon your space on the present 
occasion, but I hope to indicate in a subsequent letter the system 
upon which coast defence should proceed. In the meantime you 
would be doing a great service to the country if you could see your 
way to publish in your valuable journal designs for, or a series of 
articles on, the construction and equipment of a modern first and 
second-class fortress for the protection of a naval station and a 
commercial harbour respectively, adapted to the requirements of 
this country at home and in the Colonies. W. SMEE. 

London, June 3rd. 





ELECTRIC POWER PLANT. 


Sir,—Although not a ‘‘ works manager,” I think I can make a 
few remarks which may be of service to ‘‘ Motodrive.” 

(1) I think he would find it pay him to employ a competent 
consultant to advise him. I write “‘ competent,” Sean at the 
present time there is too great a tendency to look at such a 
problem as that of your correspondent from a purely scientific 
standpoint, and without giving sufficient weight to the question of 
repairs, which to my mind is a vital point, and one as often as not 
overlooked. 

No one who has not had actual personal experience of the 
difficulties caused by a breakdown abroad of some electrical 
machinery, of the cheaper class, can appreciate the full import- 
ance of good mechanical design as distinguished from good 
electrical design. 

The average college-trained electrician seems to think, often 
power developed . 4 
power supplied ’ 
that the machine does its work, he has got all that is necessary. 

The fact that a saving of coal or other fuel cost by the obtaining 
of a few per cent. additional efficiency, may be easily wiped out 
by the loss of time trying to repair it or sending home for repairs, 
often enough forgotten, or its importance depreciated. 

To my mind durability—by which I mean ability to stand hard 
work and easy repair—should come first, bracketed with first cost, 
and not last, as placed by your correspondent. 

(2) Your correspondent need not be afraid even to re-wind an 
armature, if designed with simplicity from the point of view of a 
man who has never before done such work. 

Some See in themselves electrically—are any- 
thing but easy to repair by a non-specialist, being too cramped for 
room in their windings, and being more like a ‘‘ Chinese puzzle ” 
than a sound mechanical design. The common “trade” dynamo 
is often of this class. 

(3) As to alternating v. direct current, the principal advantage 
of the direct motor over the alternating is a greater range of 
speed control. This may be a very useful property when, for 
example, setting the cutter of a large boring mill. 

The alternating polyphase motor—corresponding electrically to 
a two, three, or four-crank steam engine in the absence of dead 
points and ability to start on full load—is only capable of a 
moderate amount of speed regulation by purely electrical means, 
and for larger changes of speed on the riven machinery, 
mechanical methods, such as tooth or belt gears, are available. 

(4) The polyphase alternating motor and generator has been 
proved to be of a robust and hard-working class, and, if properly 
designed, there is no need to fear any trouble due to difficulty of 
repair, every coil subject to breakdown being easily replaced by 
spare coils from the works’ store, There are no troubles with 
commutators, which with—small motors especially—direct current 
often give considerable trouble, 


enough, that if he gets a high efficiency, ¢.¢, 





Your correspondent does not say by what means he proposes to 
drive his generators. If he can avail himself of water power at 
even a considerable distance away he would probably find the 
alternating system the best ; but 1f by steam power on the spot, 
then it is a doubtful question, and only to be decided in the light 
of fuller details than your correspondent supplies. 

On the main points, however of (a) durability, (b) simplicity, 
and (c) easy repair, I strongly recommend the alternating system. 

June 2nd. Gro, T. PaRDvoE, 





Sir,—Considering all the circumstances of ‘‘ Motodrive’s” case, 
he may do better by extending the hydraulic pipes that he doubt- 
less now has in the boiler shop, and driving the machines by Rigg’s 
revolving and governing hydraulic motors. 0. W. 

June 2nd. 





STEAM. 

Sir,—In the article on ‘‘ Steam ” in your journal of Friday last, 
itis stated that ‘‘pure water heated highly would simply explode.” 
Is it not generally known that water, not a any means pure, may 
also be heated to explosion! I ask this question because I often 
heat small quantities of water in glass tubes like test tubes, and 
the water so heated has exploded on two occasions. On the first 
occasion the reaction or ‘‘ kick” was sufficient to drive the tube 
out of my grasp, when it fell to the ground and broke. On the 
second occasion the explosion was less violent; the tube was not 
broken ; the whole of the water did not explode, but about fin. in 
depth remained in the bottom of the tube. 

e water used was hard spring water, but part of the lime had 
been thrown down by boiling previously. 

I have since tried repeatedly to produce a similar result 
experimentally, but have pamate se failed, the water having always 
evaporated into steam and boiled quietly away. 

I should be glad if any of your readers could explain how it is 
that water heats to explosion on rare occasions instead of boiling in 
the usual way. It seems reasonable to infer that if water can 
explode in an open vessel under atmospheric pressure only, it may 
sometimes do so in a closed vessel under boiler pressure. If so, 
some boiler explosions, hitherto regarded as mysterious, may be 
easily accounted for. E. A. PARTRIDGE. 

37, Burnt Tree, Tipton, Staffs., 

June Ist. 

[Donny has shown that water freed from air by long boiling can 
be raised to a temperature of 138 deg. Cent. or 280 deg. Fah. and 
will then explode. The temperature of ebullition varies with the 
material of the vessel. Eminent authors hold that the presence of 
some impurity or of a gas are absolutely necessary to prevent. the 
formation of steam with explosive violence, and that, as we have 
said, no one has ever yet succeeded in boiling absolutely pure 
water.—Eb. THE E.] 





THE SPONTANEOUS FRACTURE OF STEEL. 
Str,—I send a photograph which may interest you of a 3in. gas 
tap which broke spontaneously after being made two days and 
being used to tap a few holes in cast iron. It was standing on the 

















bench, when presumably it burst, breaking the handle cif a cup 
scattering some of its pieces on the bench and some on the ficor. 

The steel was of rather too hard a grade for tap work ; it was 
hardened and tempered in one heat in the usual way, and proved 
to be rather too soft than too hard. J. W. B. 

May 25th. 

[Fractures of this kind are not uncommon. We can call to mind 
one case in which a foot step for a turbine blew to pieces, a frag- 
ment killing a fitter.—Eb. THE E. ] 








CATALOGUES. 


SEIDEL AND NaUMANN, 23, Moor-lane, London.—Pamphlet of 
Huhn’s patent metallic packing rings. 

Pond MacHINnE Toot Company, Liberty-street, New York.— 
Illustrated catalogue of heavy lathes. The machines range in size 
from 28in. to 84in. 

DERMATINE CoMPANY, Limited, 95, Neale-street, London. 1902 
Prix Courant de Dermatine.—The pamphlet contains a résumé on 
the discovery and treatment of india-rubber and gutta-percha, 
and a description of the advantages and superiority of Dermatine 
over these products. 

MELDRUM Bros., Limited, Manchester.—Illustrated catalogue 
devoted to the Koker stoker, combined with Meldrum’s patent 
forced draught system. The book is creditably sorted g and 
contains, amongst other features, illustrations of installations 
carried out by this firm. 


SANDERS, REHDERS AND Co., 108, Fenchurch-street, London.- 
This pamphlet contains an illustrated description of an automatic 
CO, recorder, by which the combustion of the fuel in boiler 
furnaces can be automatically and continuously recorded, Its 
operation is based on the well-known fact that caustic potash 
absorbs the gas CO,. In large works where economy of fuel is of 
importance, such an apparatus is both desirable and necessary. 

FREDERICK BRABY AND Co., Limited, Petershill-road, Glasgow. 
Braky’s ‘“‘Glasgow, 1901,” catalogue.—An important section of 
this publication is devoted to rustless iron and steel articles. By 
this process a skin of magnetic oxide—Fe,0,—is formed on the 
surface, preventing oxidation. It is not an added covering as in 
the case of galvanising, tinning, painting, &c., but the iron itself 
is made rustless. Articles treated by this process have a slate 
colour appearance, and do not require to be painted. But if clients 
prefer to paint or gild the iron afterwards, they may do so with 
the certainty that the gilt or paint will not lift or peel, as it always 
does with ordinary iron, 











570 


THE ENGINEER 





JUNE 6, 19092 





—_—_—_ 





GEORGE WALLACE MELVILLE. 


THE man whose portrait we publish holds a unique 
position in the engineering world. Rear-admiral George 


Wallace Melville is the chief of the Bureau of Steam Engi- | 


neering of the United States Navy. His office is at once 
more influential and more responsible than that of the chief 
engineer of any other navy in the world, the arrangements 


under which the naval work of the United States is done | 


being such that more power is placed in the hands of the 
heads of departments than is usual elsewhere. Admiral 
Melville holds nearly all the honorary degrees that it is in 
the power of science to confer. He is a gold medallist by 
Act of Congress for heroic service in the Arctic regions. He 


is LL.D., M.Sc., Dr. Engineering, &c., and is a member of | 


a large number of scientific societies, American and foreign. 
He is of Scotch extraction, the family coming from Stirling. 
He was born in New York on January 10th, 1841. 
left school he served an apprenticeship to Mr. James Binns, 
of East Brooklyn. When the Civil War broke out he joined 
heart and soul in the Federal cause, and we find him when 
little more than twenty-one years old serving as an engineer 
officer in the inadequate navy of the Northern States. 
saw a good deal of service. He was stricken down by 
typhoid, and after a tedious convalescence he was appointed 
to the screw sloop Wachusett, mount- 
ing nine guns, and of about 1000 tons 
displacement. In October, 1864, he 
became the leading actor in a drama 
of singular audacity. The Wachusett 
was lying in Bahia Harbour, when 
the Confederate cruiser Florida, 
mounting two Tin. rifles and six 6in. 
guns, came in, and a_ Brazilian 
corvette was stationed between the 
two ships to keep the peace. The 
Florida had done much damage to 
American merchant shipping; she 
was, in a way, a second Alabama. 
Captain Collins, of the Wachusett, 
challenged the Florida’s captain, but 
he refused to fight, and Collins then 
determined to destroy the Florida. 
Melville suggested that she should be 
rammed where she lay. It was 
argued that if this were done the 
boilers of the Wachusett would break 
loose and scald to death the engine- 
room staff. Melville said that he 
did not think they would break loose, 
but that if they did only one man 
would be killed, himself, as he would 
remain below and order all hands on 
deck. At 2a.m.on October 7th the 
ramming took place. The Florida 
was captured and towed out to sea. 
The action lasted but twenty minutes, 
and there were only three men 
wounded, one of them being Melville. 
The act was grossly illegal. It was a 
violation of the rights of neutrals; 
but for this Melville was, of course, 
in no way responsible. He had but 
to obey orders. 

It is not necessary tw trace Mel- 
ville’s career during the next few 
years. He was always on his way to 
the top. He became celebrated for 
his Arctic exploits, thanks to which 
his name is known all the world over. 
The story of his work has been very 
fully set forth by many writers in 
many publications. He first went 
north in the Tigress, in 1873, to 
rescue Captain Hall, of the Polaris ; 
but the rescue had already been 
effected by a whaler. In 1879 he 
volunteered for service in the Jean- 
nette. This vessel was wrecked in 
the ice in 1881, and after that Melville 
was the real leader in a journey of 
unexampled hardship. We quote 
here from Cassier’s Magazine :— 
‘*Glance at the record of the engi- 
neer officer! In the beginning, the 
Jeannette avoided foundering only 
through his energy and skill ; and she 
would have been abandoned long 
before she sank but for his inventive 
genius and resource. He was the 
first, through many dangers, to un- 
furl the flag on unknown Arctic land. 
He led the working force during the 
greater part of the fearful march to 
Bennett Island. He commanded one 
of the three boats in the subsequent retreat ; one of the two 
which reached the land, and was the only commander to 
bring his crew through safely. While yet enfeebled, he 
made a search, without parallel in Arctic history, for De 
Long, through wild storms and deadly cold and in the sun- 
less day of the Arctic winter. In earliest spring-time, 
amid fierce gales, he found and buried his dead comrades. 
He recovered and brought back, while ill and partly frozen, 
all the records of the expedition. And, finally, before turn- 
ing his face homeward, he made a last search for Chipp and 
his men, outlining with his party the entire coast of the 
Delta and entering the mouths of all its streams. Surely, 
the force of duty, of honour, and of friendship could no 
farther go than this.”’ 

Melville was promoted ; and with the splendid part which 
he played in the relief of the unfortunate Greely expedition 
in 1884, his northern life ended. 

In 1887 he was appointed engineer-in-chief of the United 
States navy, and since that date he has done an enormous 
amount of work. During his tenure of office as engineer-in- 
chief of the navy, that is to say, from August 9th, 1887, to 
the present time, there have been constructed, or are now 
building, for the American fleet, 138 vessels of all types, with 
an aggregate horse-power of 948,728, and a total displacement 
of 481,028 tons. The foregoing figures are true for to-day, 
with the exception of the latest projected ships, of which 
tentative plans have been prepared. 

The record of his work is indeed furnished by the United 
States navy itself. It will be understood that the appoint- 
ment which he holds is like all other official appointments in 
the United States, from the President downward, for four | 


When he | 


He | 


| years only. The fact that Admiral Melville has been re- 
| appointed three times is excellent testimony to his abilities 

and his value to the nation. He was given the rank of rear- 
| admiral March 4th, 1899. 
was given the degree of Doctor of Laws by Georgetown 
University, Washington, D.C., and that of Master of Science 
| by Columbia University, New York City. He was also made 

an honorary member of the American Society of Civil Engi- 
| meers, and of the Franklin Institute of Philadelphia, and 
closed his term of office as president of the American Society 
of Mechanical Engineers. He was made Doctor of Science 
of the University of Pennsylvania July 22nd, 1901. 

During the war with Spain he held the engineering 
administrative reins. His engineering views have been stated 
already in this journal. He believes in the gradual adoption 
of water-tube boilers, but he will have nothing to do with the 
Belleville system. He supports the system of triple screws 
for naval vessels, and advocates as the best solution yet 


Macalpine balanced engine. 
man has worked harder to elevate the entire engineering pro- 
fession—to improve the status and secure recognition of its 
members—and to this end he originated and secured from 
the U.S. Congress an appropriation of 400,000 dols. for a 
naval post graduate school and experimental station at 
Annapolis, Md. 





REAR-ADMIRAL G. W. MELVILLE, U.S.N. 


| Admiral Melville has taken a keen interest in the improve- 
| ment of the status of the engipveers in the United States 
navy. Troubles almost identical with those in our own Navy 
have arisen, the engineers and the executive or deck officers 
have not got on as amicably as is desirable ; indeed, 
curiously enough, seeing how democratic is the United 
| States, the executive has been less friendly to the engineers 
| than our own officers are to our own engineers. Admiral 


| Melville has endeavoured to get over the difficulty by in a | 


petent to stand watch in the engine-room. We have already 
dealt very fully with the scheme, and it certainly is not 
Admiral Melville’s fault that it has not succeeded. 

Admiral Melville has at all times been perfectly willing to 
let his brother engineers know what he is doing. Congress 
authorises the publication of reports, which are quite 
unique. These contain full information and drawings con- 
cerning the work in hand. Recently, it will be remembered, 
that through his courtesy we were enabled to publish draw- 
ings of the machinery of the newest warships in the United 
States navy and the specification to which it will be con- 
structed. In this country the Admiralty flatly refuse to 
permit the publication of drawings, and, in fact, decline to 
publish any information whatever, apparently because they 
fear outside criticism. 

Those who know him best, hold him to be a courteous 
gentleman and a warm friend. It would be difficult, we 
think, to overrate the importance of the part which he has 
played in the development of the United States navy. 














In the same year the Admiral | 


brought to his notice of the vexatious vibration problem, the | 
Finally, we may say that no | 


sense compelling every officer in the navy to become com- | 


Aw American exhibition was added to the attractions of 
the Crystal Palace on Saturday. It is in no way large or 
important, but it is suggestive. It is not the fault of the 
directors of the Crystal Palace Company that it is not in. 
finitely better than it is; but for some reason not explained 
Americans have not responded freely to the invitation 
extended to them. Yet there is even now a good deal to 
| be seen of interest, and there will be more by and bye 
| Machine tools, full of American characteristics, are exhibited 
| by several firms; but these are nearly all the English repre- 
| sentatives of American houses. The Waltham Watch 
| Company has a stand which is well worth a somewhat pro- 
| longed visit. We think there is truth in the statement that 
| there has never before been got together so complete a dig. 
play of all that is best in typewriting machines. Some things 
will be found which, if not absolutely new, are little knowy 
in this country. There is, for example, a machine in which 
| the paper is laid flat on a table, and the mechanism travely 

over it, printing visibly as it goes. Details of all kinds have 
been improved. 

A great many small machines, ‘ notions,’’ as they are 
called in the States, are to be found in the exhibition, which 
is, indeed, very well worth a visit, not only by the man in 

the street, but by engineers. Many 
attractions have been added to the 
Palace in the way of amusements, 
One is known as ‘shooting the ra- 
pids,’’ which is a combination of the 
water toboggan and a switchback 
railway. It is at first not a little 
startling to see water quietly running 
at a rapid pace up hill in an open 
channel. We shall leave our readers 
to find out for themselves how the 
laws of Nature have been eluded. 
In a short time a centrifugal railway 
will be installed. The first of its 
kind was exhibited in the Rotunda, 
in Dublin, nearly sixty years ago. 

It is not easy to understand how 
the directors continue to submit to 
the condition of isolation which is 
doing and has done so much to injure 
the Crystal Palace. It is a most 
inaccessible place. It might be just 
the reverse. With a little manage- 
ment it would be quite possible to 
run trains in about seventeen minutes 
from Victoria to the Crystal Palace. 
The road is heavy, but the very 
powerful six-coupled tank engines 
which Mr. Billinton has put on to 
work suburban traffic could easily run 
the 84 miles between Victoria and the 
Palace in that time. But the visitor 
landed at the low-level station has a 
climb of 160ft. before him, and usually 
requires a quarter of an hour, at 
least, of arduous work to get into the 
Palace. The inaction of the directors 
is to us the more remarkable that, 
on more than one occasion proposals 
have been made for the construction 
of a lift and an electric railway in the 
grounds, which would have cost the 
company nothing. But these pro- 
posals have always been rejected. It 
is said, we know not with how much 
truth, that the London, Chatham, 
and Dover Railway Company, own- 
ing the high-level, has always stood 
in the way, and prevented the carry- 
ing out of a ses which would 
benefit the London and Brighton 
Company. But the proper policy of 
the London, Chatham, and Dover 
Railway Company was and is to put 
ina lift—the platform is some 30ft. 
below the level of the Palace—and 
to accelerate the service of trains 
from London Bridge, Victoria, and 
Ludgate-hill. 


| THE CRYSTAL PALACE, 
| 
| 








S.S. QUEEN ALEXANDRA. 





THE new turbine steamer Queen 
Alexandra, illustrated in our last im- 
pression, took up the Campbeltown 
service on June 2nd, and on June 9th 
the other turbine steamer, the King 
Edward, begins the sailings to Tar- 
bert and Ardrishaig. Captain John 
Williamson, of the King Edward, built last year by Denny 
Brothers, Dumbarton, says she has satisfied owners, builders, 
and engineers. The Queen Alexandra is the largest 
steamer ever built for the Clyde passenger service, and 
the first to have three decks. She is 270ft. long, 32ft. in 
moulded breadth, and 11ft. 6in. in depth to the main deck. 
The King Edward is 250ft. by 30ft. by 103ft., 3500 horse- 
power. A new feature has been added—that of a shade deck. 
The main engines consist of three separate turbines, each 
| driving its own shaft, the centre turbine being high-pressure 
and the two side turbines low-pressure. The total ratio of 
| steam expansion is 125-fold, as compared with 6 to 16-fold in 
triple-expansion reciprocating engines; and at ordinary 
| steaming rates the velocity of the centre shaft is about 700 
and of each of the side shafts 1000 revolutions per minute. 
She has five propellers of small size—one on the centre shaft 
and two each on the outside shafts. The vessel is reversed by 
astern turbines placed inside the exhaust ends of the low- 
pressure turbine cylinders, which reverse the action of the 
two shafts. The boilers have been supplied by W. Denny and 
Brothers, the turbines by the Parsons’ Steam Turbine Com- 
pany, Wallsend-on-Tyne. 








| Arrer hearing evidence on behalf of the London 
| United Tramways Bill, which is seeking extensions in the West 

and South London, the chairman said the Committee had an open 
| mind as to the proposed tramway to the top of Wimbledon-hill, 
| which would deliver passengers upon Wimbledon Common, but 
| they were not prepared further to consider the proposed line from 
| that point to the aa County boundary. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ux declaration of peace has been received with the greatest 

satisfaction by members of the Midland iron and steel and engi- 

neering trades. 

The constructive engineers are naturally on the look out for 
chances to tender for new bridges, One company is said to know 
of at least forty-seven new bridges which will be required in a 
portion of the territory affected by the war, and to have had 
particulars before them with respect to these structures. One of 
the chief merchant houses in the Midlands has at the present 
time at the Cape between £20,000 and £30,000 worth of Rand 
material of various kinds which it has not been able to get up to 
Johannesburg in consequence of railway facilities not being avail- 
able. The Government are also understood to have considerable 
surplus stocks of goods of various kinds. 

A well-known firm of hydraulic engineers express the general 
opinion of Midland engineers and ironmasters, when they point 
out that unless there is some alteration in the shipping rates to 
South Africa, English trade will continue to be Uomand by 
American competition after the war, just as it was before it. 
Makers of mining tools are preparing for a substantial growth of 
demand. 

Quotations in the galvanised iron trade have become firmer 
since the announcement of peace, and the maximum quotation 
now, instead of being as previously £12, may be said to be 
£12 2s. 6d., a good deal, however, depending upon the position in 
which makers find themselves with regard to work in hand and in 
prospect. Plain sheets are also rather firmer by about half a 
crown, singles being quoted £7 17s, 6d. to £8; doubles, £8 to 
£8 2s. 6d.; and trebles, £8 12s. 6d. to £8 15s. Unmarked bars 
vary from £6 10s. up to £7. Other manufactured iron prices are 
without alteration on the week. Pig iron is in good demand, and 
rates are well sustained at about 48s, 9d. for Staffordshire cinder 
forge; part-mine, 53s. to 55s.; all-mine, ordinary, 57s. 6d. to 
62s. 6d., and best 77s. 6d. to 80s., with cold blast 95s. to 100s. 
Midland sorts are the subject of improved purchases, and agents 
quote fully 52s. to 53s, for Derbyshires, 54s. for Lincolns, and 51s. 
to 52s, 6d. for Northamptons. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Munchester.—Except that the tendency of prices is ina hardening 
direction, not much improvement can be reported in the iron and 
steel trades of this district. The more hopeful feeling as to the 
future which is naturally following on the South African peace 
settlement is probably mainly accountable for the stronger tone in 
the market. The lowness of stocks, both of raw and finished 
material, in the hands of either consumers or producers, is also an 
important feature that may largely govern the situation, and, in 
the event of increased buying coming forward, it is more than 
probable an upward move in prices may quickly follow, especially 
as makers and manufacturers are all complaining of the unre- 
munerative conditions under which they are at present working. 
Many of the large iron and steel-using industries are, however, 
but indifferently off for work, and until consumers see some 
definite prospect of an accession of new orders they are not at all 
eager to buy beyond their current limited requirements. 

Business on the Manchester iron market still moves on but slowly, 
and at the Change meeting on Tuesday buying was again mostly 
of a hand-to-mouth character, with no quotable advance in makers’ 
prices—except a slight upward move in Middlesbrough—but a 
stronger tone generally in the open market, where cutting to 
secure orders was extremely rare, merchants in some instances 
having to cover previous low sales at prices considerably above 
those at which they had sold. Lancashire makers report very few 
new orders to be got, and their quoted rates remain 58s. 6d., less 
24, for No. 3 foundry, delivered here. At the close of last week, 
Lincolnshire makers withdrew quotations, and it was anticipated 
that at their meeting on Friday there would be some official 
advance—at any rate, that the 6d. which a few weeks back was 
unexpectedly taken off No. 3 foundry would be puton again. The 
result of the meeting, however, is that the official minimum basis 
remains 52s, 6d. net, delivered Manchester, but with makers nearly 
all oversold, and unable tokeep up deliveries to meet requirements of 
customers, this is little more than a nominal figure, the general 
quotations being not under 53s. net. Derbyshire foundry, which 
is still practically out of the market, remains at about 56s. 6d. to 
58s. 6d. net, delivered Manchester. Forge qualities are in fair 
request, with gr unchanged, at about 53s. 6d., less 24, Lan- 
cashire, and 52s. 2d. net, Lincolnshire, delivered Warrington. 

Middlesbrough iron, which is stronger, has advanced a trifle on 
last week’s rates, and is not now quoted under 57s. 10s. to 58s. 4d. 
net, by rail Manchester. Scotch iron is firm at about recent 
prices, _ averaging 57s. 6d. to 58s. net, with Glengarnock 
quoted 61s, 3d. to 61s, 6d. net, delivered Manchester docks. 

Finished ironmakers are mostly well sold over the next two or 
three months ; but specifications are not coming forward very 
freely, and forges are not being kept more than moderately 
engaged. Prices remain steady at £6 10s. Lancashire, and £6 10s. 
to £6 15s. North Staffordshire bars; £8 5s. to £8 7s. 6d. sheets ; 
£7 2s. 6d. random to £7 7s. 6d. special cut lengths of hoops, 
delivered here, with 2s. 6d. less for shipment. Nut and bolt 
makers are only securing a hand-to-mouth sort of business, which 
is just keeping them going, with list rates unchanged. 

In the steel trade makers and manufacturers are as a rule 
kept fully going with orders on their books, but no great weight 
of buying is just at present coming forward. Prices are strong at 
recent rates, No. 3 foundry hematites ranging from 68s. 6d. and 
69s, as average quotations, up to 70s. for some special brands, net, 
delivered Manchester ; local made billets, £4 18s. 9d. Warrington, 
and £5 Manchester; steel bars, £6 12s. 6d.; common plates, 
£6 2s. 6d. to £6 5s.; boiler plates, £7 10s., less 2}, delivered 
Manchester district. 

In some of the principal branches of the engineering trades the 
position remains unsatisfactory. It is exceptional where machine 
toolmakers are more than moderately engaged, many establish- 
ments being short of orders, and the general complaint is that 
there is very little new work following on that running out. The 
textile machine trades remain in much the same depressed con- 
dition as reported for a considerable time past. Boilermakers are 
fairly supplied with work for the present, but new orders are 
falling off. Locomotive builders, although they have not been 
booking contracts of any moment recently, have mostly sufficient 
work on the books to keep them going into next year, and their 
inability to promise anything like early delivery is mainly 
checking the giving out of further new orders at present. Excep- 
tional activity continues throughout all branches of electrical 
engineering. 

n connection with the tests of tool steels which are to be carried 
out at the Municipal School of Technology, I note that the special 
Joint committee representing the school and the Manchester Asso- 
ciation of Engineers have drawn up the conditions for the proposed 
experiments, and a sub-committee has been appointed to make all 
preparations for the tests. 

Lancaster and Tonge, Limited, of Pendleton, have at present in 
hand an order for six sets of 70in. ‘‘ Lancaster” piston rings and 
spiral springs for the North German Lloyd steamers. The firm are 
adding to their plant for large piston work a new lathe to turn up to 
120in. diameter. Besides making their own special types of pistons 
Lancaster and Tonge have opened a new department, equipped 
with all requisite machinery, and hardening and tempering ovens, 
for the manufacture of piston springs for the trade generally. 

e firm have recently modified and improved the design of the 





“Lancaster” steam dryer, so as to increase considerably its 
capacity. The dryer can be made with the inlet and outlet in any 
required position, to suit all types of engines, and when combined 
with a stop valve takes the place of the starting valve on an 
engine. 

The coal trade, considering the advanced season of the year, is 
maintaining an exceptionally steady position. The month has 
opened with no quoted change in prices, which, in some quarters, 
were regarded as not unlikely to undergo further reduction, and 
pits are still, with few exceptions, moving away all they are raising, 
stocks generally being extremely low. In some measure this 
rather exceptional position is due to the irregular working of the 
nits for the last two or three weeks. Since the commencement of 

hitsuntide there are very few pits that have been in actual 
full operation, and just as the effects of the holidays were 
being got over, further stoppages have taken place this 
week to celebrate the peace settlement in South Africa. 
With the Coronation celebrations shortly to follow, June seems 
likely to be pretty much the same sort of broken month as May. 
All this interruption of work necessarily tends to a restriction of 
the output, which has probably more to do with the steady tone 
that is being maintained in the market than any real weight of 
demand. It will also defer to late on in the season the usual 
summer accumulation of stocks which are put down to meet the 
following winter’s extra requirements, and this will tend to check 
the downward move in prices which might otherwise be looked for. 

The demand for house-fire coal is necessarily slackening off as 
the season advances, but so far it has kept up fairly well, and has 
been above the average for the time of the year, collieries for the 
most part having had little or no surplus output banging at the 

its. The general quoted prices remain about 13s. 6d. to 14s. best 

Jigan Arley ; 12s. to 12s. 6d. Pemberton four-feet and seconds 
Arley ; and 9s. 6d. to 10s. common house coal, at the pit, and 
these figures, as a rule, are being fairly well held to by Lancashire 
coalowners, although there is competition at low prices with coal 
coming in from other districts. 

The lower qualities of round coal meet with a moderate 
inland sale for iron making, steam, and general manufacturing 
ponyeees, but in contracts for quantities prices are more affected 

y outside competition, and the position is perhaps not quite so 
strong in the better deseriptions. Steam and forge coals on inland 
business average about 8s. 6d. at the pit, with 9s. got for some 
special sorts, or where the conditions as to delivery are favourable. 
For shipment the demand is beginning to show some increasing 
activity, but prices are still cut low, and it is exceptional .where 
more than 10s. is being got for ordinary steam coal delivered ports 
on Mersey, as low as 9s, 6d. to 9s. 9d.’ being yuoted in some 
instances. 

The locomotive fuel contracts, in connection with which there 
has been a tolerably keen struggle between the colliery proprietors 
and the railway companies, have now for the most part been 
settled on the basis of 8s. at the pit, 8s. 3d. being got in odd cases. 
With regard to gas coals, the associated colliery owners have held 
pretty firmly together in maintaining the basis which it has been 
understood should regulate these contracts for the ensuing twelve 
months. A considerable number of contracts has now been 
settled. For some of the lower sorts as low as about 8s. 6d. to 
8s. 9d. has been taken, but 9s. has represented the general average 
for common, up to 10s, for the better descriptions of screened gas 
coal, at the pit. 

The position as to engine fuel varies a good deal at different 
collieries, some of which are moving away readily all they are pro- 
ducing, whilst at others supplies are in excess of requirements. 
Taking engine fuel all through, it may be said to be fairly plentiful 
on the market, with prices tolerably well held to in Lancashire at 
from 4s. 6d. to 5s. common, up to 6s. 6d. better sorts, and 7s. for 
some special qualities at the pit. Slack at much below these 
figures is, however, to be bought in Derbyshire, where consider- 
able quantities of medium slack have been sold at 2s. 6d., and 
from Yorkshire and Staffordshire at about 4s. to 4s. 6d. per ton at 
the pit. 

Coke manufacturers generally report a continued good demand 
both for foundry and furnace qualities, and prices are being 
strongly maintained at late rates. 

The decision of the miners not to accept the 10 per cent. reduc- 
tion in wages until the matter has been submitted to the arbitrator, 
Lord James, under the Conciliation Board arrangement, has been 
so unanimous that their delegates, notwithstanding they had pro- 
visionally accepted the reduction at the meeting of the Board a 
month ago, had no option at the adjourned meeting but to vote 
against what they had previously agreed to. The general opinion 
is that the calling in of the arbitrator to decide the matter is not 
likely to be much more than a formal proceeding, as itis difficult to 
understand how, in face of the miners’ representatives, after a full 
discussion of the whole question, practically admitting the reduc- 
tion to be justified, the arbitrator cannot give any other decision 
than a substantial confirmation of what both sides, so far as their 
official representatives are concerned, have already accepted as a 
reasonable settlement of the question. 

Barrow.—The hematite tiade remains very firm, and business is 
fuller than it has been. Makers are very fully sold forward, and 
report a brisk and steady demand. There is every reason to believe 
that makers will be able to book an increased number of orders 
during the next few months, as now that peace has been declared 
the colonial demand will increase, and there will, it is confidently 
expected, be a very considerable trade on home and foreign 
account. There is a better feeling of confidence all round. Makers 
still quote 60s. 6d. net cash f.o.b. for mixed Bessemer numbers, 
and warrant iron is higher at 60s. net cash sellers, penny less buyers 
Warrant iron has been further cleared during the week to the extent 
of 740 tons, and now only 14,067 tons are in stock or a decrease of 
879 tons since the beginning of the year. There are 36 furnaces 
in blast compared with 35 in the corresponding week of last year. 

Iron ore is in brisk demand, and raisers could sell much larger 
parcels if the supply was available. It is interesting to note that 
one or two additional finds have been made in the district recently, 
and that there are better prospects of a full output of raw material 
than for some years past. Prospecting for new deposits of ore are 
being continuously prosecuted, and in a few instances encouraging 
success has been secured. Native sorts of good quality are steady 
at 12s, per ton net at mines. Best sorts, 16s.; Spanish ore, lds. 
delivered at West Coast ports. 

The steel trade is in a more prosperous and a more active 
position than for some time past,'and makers are not only well 
employed, but expect to be even more so at a very early date. 
They are, however, handicapped with a low range of prices, and 
find it impossible to raise them in view of the severe competi- 
tion experienced from the Continent. Heavy rails are in brisk 
demand, and have been largely ordered forward. ag mee 
material is in better request, although the orders in hand are 
not sufficient to keep all the mills regularly employed. Other 
branches of the steel trade are busy. 

Shipbuilders are exceedingly busy, and are preparing for a still 
more active state of things. It is generally expected that some 
important orders will soon be placed in the district. 

‘oal and coke are a trifle firmer, but prices show no improve- 
ment. 

The export shipping trade is well employed. During last 
week the shipments of iron reached 6980 tons, and steel 11,214 
tons, an increase in iron of 4965 tons, and in steel an increase 
of 1594 tons, The shipments this year represent 173,068 tons 
of iron and 223,226 tons of steel, an increase in iron of 27,499 
tons, and in steel an increase of 32,903 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
In the South Yorkshire coal trade business continues to be well 
maintained, The pits are working about four days a week. Values 





may be quoted as follows:—Best Silkstones, 13s. to 13s. 6d.; 
secondary sorts, 11s. to 11s. 6d. per ton; Barnsley house, 12s. per 
ton down to 11s. 6d.; lower qualities, from 10s. 3d. to 10s. 6d.; 
nuts, from 9s. to 10s. per ton; in some instances lower rates are 
accepted. E : 

Steam coal remains as last reported. The railway companies are 
having unusually large deliveries, and with the trade for the Humber 

rts maintained, a ready market is found for all available supplies. 
Steam coal for shipment is supplied under contract at 9s. per ton, 
while 3d. to 6d. per ton more is obtained for coal sold in the open 
market. 

Good washed slack sells at from 4s. to 5s. per ton. The coke 
trade continues fairly firm. Derbyshire and North Lincolnshire, 
through activity in smelting operations, are taking fully average 
tonnages. For good foundry coke, 11s. 6d. to 12s. per ton is the 
current value, 6d. per ton extra being obtained for the best 
qualities. 
he the iron and steel trades, and in the heavy industries 
generally, there is a more hopeful feeling expressed, the peace 
settlement having already confirmed confidence in early better- 
ment of business. Raw and semi-finished material is being ordered 
more freely than for some time, with the usual effect of — 
quotations generally firmer. The prices now ruling in Sheffiel 
may be given thus:—West Coast hematites, 68s. 6d. to 70s. per 
ton ; East Coast hematites, 64s. to 64s. 6d. per ton ; Lincolnshire 
forge iron, 49s. 6d. per ton; Lincolnshire foundry, 50s. 6d. per 
ton; bar iron, £6 10s.; Bessemer billets, £6 15s. ; Siemens-Martin 
billets, £7 5s. upwards. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Somz improvement in the Cleveland pig iron market must be 
reported this week, both warrants and makers’ No. 3 pig iron 
having been slightly advanced. ‘This has further checked the 
business with Scotland, and Scotch consumers are buying com- 
paratively little, as Glasgow founders can get Scotch iron on terms 
equal to those which are ruling for Cleveland pig iron. When the 
difference between Scotch and Cleveland pig iron was 6s., 8s., and 
even 13s. per ton, the former being the dearer, it paid the 
Glasgow founders to import Cleveland iron freely ; but when the 
difference is under 5s. the advantage is not apparent, and thus 
for the last few weeks the deliveries of Cleveland iron to Scotland 
have greatly fallen off, last month’s being only 38,896 tons, or less 
than in the corresponding period of last year, and, much less than 
the March and April deliveries of the current year. But the 
large shipments to Scotland during March and April have made 
the deliveries for 1902 considerably greater than in any previous 
year—no less than 212,038 tons out of the 265,280 tons shipped 
coastwise. 

A higher price has been attained this week for Cleveland 
warrants than has been known since the summer of 1900, and 
makers’ iron is also dearer. Thus No. 3 Cleveland G.M.B. pig 
iron reached 49s. 6d. per ton for early f.o.b. delivery, while No. 1 
has risento 51s. No. 4 foundry is at 48s. 6d., grey forge at 48s., 
mottled at 47s. 6d., and white at 47s., and the supply of these is 
hardly equal to the requirements. 

Hematite pig iron is only in slow request, and has not been so 
favourably influenced by the events of the past few days as other 
branches of the iron and steel trades. The situation in the hema- 
tite trade of this district cannot at all be regarded as satisfactory 
when competitors in Cumberland and Scotland are realising prices 
several shillings per ton higher than those which are accepted in 
the North of England, and when present selling prices here are 
unprofitable. Probably the cause of the weakness may be that 
rather too much hematite iron is being made by the furnaces on 
the North-east Coast. Last year local makers had no difficulty in 

etting fully as much for their iron as was being realised on the 
West Coast, and sometimes even more. This week 57s. per ton is 
all that can be obtained for mixed numbers of East Coast hematite 
pig iron, with 57s. 6d. for No. 1, and 55s. for No. 4. Rubio ore is 
showing an upward tendency in price, which makes the prospect 
for the producers of hematite iron in this district even less favour- 
able. Ore freights are advancing, and ore with them. Rubio ore 
is quoted fully at 15s. 3d. per ton delivered at wharf Tees or Tyne. 

he exports of pig iron from the Cleveland district during May 
fell considerably short of expectations ; they were much below 
those reported for March and April, and also for May in previous 
years. ‘I'he total shipments reached 96,469 tons, 90 per cent. less 
than in April and 20 per cent. less than in May, 1901. As com- 
pared with May last year the deliveries on oversea account were 
very unsatisfactory, for they declined from 68,995 tons to 44,779 
tons, or 24,216 tons, this being equal to 36 percent. Increased 
trade with Scotland did not, as in previous months, counterbalance 
to some extent the falling off on foreign account. Trade with 
Germany has now become comparatively insignificant, for only 
10,967 tons of pig iron were sent last month from the Cleveland 
district, against 39,705 tons in May, 1901, and as much as 75,000 
tons in one month of the prosperous times of 1900. As with 
Germany so it is with France and Belgium, and from the same 
causes. An improvement was shown in the deliveries to Italy, 
which now takes a larger quantity of pig iron from the Cleveland 
district than any other country oversea, except Germany. To 
North America 7384 tons were sent, the largest quantity in any 
month since 1880. Altogether this year 22,270 tons of pig iron 
have gone to the United States and Canada from this district. 

This year’s exports of pig iron from Cleveland have only reached 
437,101 tons, the smallest quantity for the first five months of any 
year since 1895, and they are 20 per cent. behind the return for 
1899, which was the best on record. The deliveries to foreign 
countries only reached 171,812 tons, the smallest since 1892, and 
not half the quantity reported for 1900, which was 368,113 tons. 

Stocks of Cleveland pig iron in the pub!ic warrant stores have 
begun to increase again, and at the close of May Connals held 
143,290 tons, the increase for the month being 2912 tons, and since 
January Ist 4285 tons. Altogether the public warrant stores in 
Great Britain on May 31st contained about 210,000 tons of pig 
iron, of which two-thirds were lodged at Middlesbrough. 

'The ironstone miners in Cleveland have fora long time had an 
eight hours working day, and they are now agitating that this con- 
cession shall be made to the boiler firemen. The executive of the 
Miners’ Association a few days ago had a conference with the 
employers on the subject, but no decision was arrived at, it being 
arranged to obtain further information on the subject. The iron- 
stone miners at the Eston and Chalmer mines still refuse to accept 
the award of the arbitrators as to the introduction of machine 
drills at these mines, and have this week held a meeting, at 
which they agreed to ask that the award of the arbitrators be 
withdrawn. 

One of the most satisfactory features of the market is the 
improvement that is reported in the rail trade. This branch has 
for a long time been dull, but now there is a substantial increase 
in the amount of business offering, and the mills are busy again ; 
indeed, quite a little ‘‘boom” has sprung up. Inquiries have 
become somewhat numerous, as railway companies are evidently 
coming to the conclusion that the time has arrived to buy. The 
inquiries relate to considerable quantities, and are from Canada, 
fall, Russia, and even the United States, as well as from home 
companies. The price of heavy steel rails is £5 10s. net at works, 
or 10s. above the rate quoted at the beginning of the year, a larger 
advance having been realised than is reported in any other branch 
of the iron and steel trades. A large business in tramway rails is 
reported, and altogether there is more activity at the rail mills than 
has been experienced for some years. 

For stee] ship plates the price is strong at £5 15s.; for steel 
boiler plates, £7 10s.; for steel ship angles, £5 12s. 6d.; for iron 
ship plates’ and angles, £6 2s, 6d., all less. 24 per cent. At 
Fighting Cocks, near Darlington, W. H. Russell and Co., of 
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Stockton, are about to establish a mill for rolling steel rail sheets. 
The bar manufacturers adhere firmly to the increased price decreed 
by the syndicate which they have established. This is on the 
basis of £6 5s., less 24 per cent., f.o.t. for common iron bars. 

_ The coal trade is more active, and sellers take a very hopeful 
view of their prospects. Employment at the collieries 1s regular 
and full, and shipments show a good increase, while the home 
consumption of steam, , and manufacturing coal has improved, 
and prices have stiffened. Best steam coals are at 11s. 3d. to 11s. 6d., 
seconds at 10s. 3d., and small at 5s. 3d. to 5s. 6d., all f.o.b. For 
gas coals, 9s. to 9s. 3d. f.0.b. is asked. The Stockton Corporation 

ve ordered 23,000 tons from the North Brancepeth, Weardale, 
and Chorlaw and Sacriston Colliery companies this week. The 
Tees Conservancy Commissioners on Monday discussed the ques- 
tion of providing coal staiths on the north bank of the Tees, so as to 
reinstate Middlesbrough in its former position as a coal exporting 
port. The question is to be further considered at the next 
“oe. 
The death took place last week of Mr. Benjamin Plummer, for 
many years the secretary of the Newcastle Chamber of Commerce, 
and the hon. secretary of the Associated Chambers of Commerce of 
the United Kingdom. He was originally a mining engineer, and 
served his apprenticeship at Ryhope with the late Mr. Hugh Taylor. 
After serving his term he was sent abroad on mining prospecting 
missions, and visited Egypt and several places in the East. Mr. 
Plummer assisted in Sounding the present Exchange at Newcastle, 
and held the appointment of secretary until his death. At one 
time he was secretary to the [ron Trades Employers’ Association. 

The South Durham and Cleveland Electric Power Company have 
purchased thirteen acres of land at Haverton Hill, near Middles- 
brough, from the Tees Conservancy Commissioners for their power 
station to serve that section of their district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a more hopeful feeling in the pig iron market 
this week. The conclusion of the war has given rise to the expecta- 
tion that there will be an improvement in business. Consumers 
of raw iron have been purchasing more freely, and there has 
also been a little more animation in the speculative department 
of the trade. 

Business has been done in Scotch warrants at 54s. 9d. cash, and 
54s. 10d. to 55s. one month. Cleveland warrants have been done 
from 49s. 6d. to 49s. 84d. cash, 49s. 5d. for delivery in thirteen 
days, and 49s. 74d. to 50s. one month. Business has been done in 
— hematite warrants at 60s. cash, and 60s. 2d. one 
month. 

Users of Scotch hematite pigs are purchasing steadily, the price 
being from 61s. 6d. to 62s. per ton for delivery at the steel works. 

The prices of Scotch makers’ pigs are steady. Carnbroe, No. 1, 
is quoted f.a.s. at Glasgow, 57s.; No. 3, 54s.; Clyde, No. 1, 66s.; 
No. 3, 56s.; Gartsherrie and Calder, Nos. 1, 66s. 6d.; Nos. 3, 
56s. 6d.; Coltness and Summerlee, Nos. 1, 70s.; Nos. 3, 58s.; Lang- 
loan, No. 1, 70s.; No. 3, 59s.; Glengarnock, at Ardrossan, No. 1, 
66s.; No. 3, 56s.; Eglinton, at Ardrossan or Troon, No. 1, 56s. 6d.; 
No. 3, 53s. 6d.; Dalmellington at Ayr, No. 1, 56s.; No. 3, 53s.; 
Shotts at Leith, No. 1, 68s. 6d.; No. 3, 58s. 6d.; Carron at Grange- 
mouth, No. 1, 68s.; No. 3, 58s. per ton. 

There are 85 furnaces in blast in Scotland, compared with 76 at 
this time last year, and the general impression is that the com- 
paratively large output now taking place is for the most part going 
into immediate consumption. No additions are being made to 
stocks in warrant stores, which, indeed, continue to show a small 
reduction week by week. 

The shipments of pig iron from Scottish ports in the past week 
were comparatively small, amounting to 5147 tons, compared with 
6984 in the corresponding week of last year. The quantity sent 
abroad was 2305 tons, while 2842 tons were despatched coastwise. 
The arrivals of Middlesbrough pigs at Grangemouth were 9024, 
being 5194 more than in the corresponding week. 

The raising of prices for certain kinds of manufactured goods 
in the South has had a good effect on our market. Makers of 
finished iron and steel are taking a somewhat more hopeful 
view of business. It is is thought that the great activity that 
prevails in the United States may for some time keep the 
Americans out of count as competitors for some descriptions of 
foreign trade. The Germans, on the other hand, continue to be 
very keen competitors, and it is their opposition that is chiefly 
to be feared. 

The outlook in the general engineering department is fairly 
promising, while marine engineers and boilermakers are likely 
to be supplied with work for a considerable time. 

There has been a fair business in the coal trade this week, taking 
it all round, although the actual shipments are considerably 
behind those of the preceding week. The aggregate quantity 
despatched from Scottish ports in the past week was 
202,350 tons, compared with ,165 in the preceding week, and 
205,910 in the corresponding week of last year. There has been a 
little more doing in chartering vessels for coal cargoes to the 
Mediterranean and elsewhere, so that the foreign shipments may 
improve in succeeding weeks. At home the coal trade is quite 
active. Household demands, owing to the unsettled weather, are 
on a somewhat larger scale than has been usual at this season of 
the year, while the demand for manufacturing purposes is as large 
as ever. Main coal is quoted f.o.b. at Glasgow 8s.; steam, 8s. 9d. 
to 9s.; splint, 9s. to 9s. 6d.; and ell, 9s. 6d. to 10s. per ton. 

The arrangement for continuation of the Coal Trade Conciliation 
Board bas been acquiesced in all over the mining districts, and 
there is now a prospect of disputes being avoided and business 
being conducted without serious interruption. The coal tax will, 
however, it is feared, hamper and restrict the export trade to a 
greater extent than in the past year, as now all contracts are prac- 
tically subject to the rate. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE news of the end of hostilities in South Africa caused an 
almost complete cessation of work in business offices on Monday at 
Cardiff, Swansea, and Newport. 

At the Sliding Scale Committee, Cardiff, on Saturday, the result 
of the audit of coalowners’ books was decided to justify a reduction 
of 5 per cent. in colliers’ wages for the next two months, as on and 
from June lst. This brings wages down to 48} below the 
standard. 

Mid-week, collierjes have now fairly resumed operations, and 
a large quantity of coal is going off, Cardiff sending some good 
cargoes to Cape Town. 

Swansea was busy last week, shipping ge | 50,000 tons coal, 
and over 11,000 tons patent fuel. France took 24,000 tons coal, 
and 5000 tons patent fuel. In one coal district at Swansea Llan- 
samlet, the coal trade is slack. It will be seen that prices generally 
are encouraging. Cardiff, mid-week, the closing coal quotations 
were as follows:—Best steam, 15s. 9d. to 16s., higher probable ; 
seconds, 15s. to 15s, 3d.; dry, 12s. 6d. to 13s.; best smalls, 8s. 6d.; 
seconds, 7s. 3d. to 7s. 6d.—these have a distinct upward ten- 
dency ; best Monmouthshire semi-bituminous, 13s, 3d. to 13s. 6d.; 
seconds, 12s, 3d. to 12s. 6d.; all firmly held. House coal getting 
much easier: Best, down to 15s. to 15s. 6d.; seconds, 12s. to 14s.; 
No. 3 Rhondda, 14s. 3d.; brush, 12s, 6d, to 12s. 9d.; small, 9s. to 
9s. 6d.; No. 2 Rhondda, 10s. 6d.; through, 8s. 6d. to 9s.; small, 
6s. 6d. Patent fuel, 15s. to 16s. This trade seems fairly distributed, 
Newport also sending freely to France, Cardiff this week export- 





ing large cargoes to Tunis. Coke remains firm in Cardiff : furnace 
is at 17s. to19s.; good foundry, 20s. to 22s.; best, 24s. to 24s. 6d. 

In the Swansea district prices of anthracite remain much about 
the same, Germany, Sweden, and Portland (0.), fair customers ; 
good malting in ‘demand. Closing figures are :—Best, 20s. 6d. to 
21s. 6d.; seconds, 18s. 6d.; big vein, 17s.; red vein, 12s, to 12s. 6d.; 
machine-made cobbles, 22s. 6d.; ditto nuts, 23s. to 24s.; ditto 
rough peas, lls. 6d. to 12s.; ditto fine peas, 11s. 6d. to 12s.; rubbly 
culm, 5s. to 5s. 3d.; duff, 3s. to 3s. 6d.; steam coal, 15s.; seconds, 
12s.; bunkers, 10s.; small, 7s. House coal, No. 3 Rhondda, 14s. 6d. ; 
No, 2 Rhondda, 12s. to 12s. 6d.; f.0.b., Swansea, cash thirty days, 
less 24. Coke, furnace, 19s.; foundry, 21s. Patent fuel, 13s, 3d. 
to 18s. 6d. Pitwood, 18s, to 19s. At Cardiff, this week, pitwood 
prices keep fairly steady ; latest, 19s. 3d. to 19s. 6d me in 
from Wakefield. French wood commands most attention, and 
imports came this week from Bordeaux of excellent quality. 

eace rejoicings have told this week upon industries generally. 
The condition of the iron and steel trade is good. Interest is 
centred upon the movements of Guest, Keen and Co. Great 
structural changes, after the American method of F. C. Roberts 
and Co., are projected at Dowlais and Cardiff works. Mr. Reece, 
who has bok cucumee American experience, is the manager at 
Cardiff, but the whole is under direction of Mr. William Evans, 
general manager. The American firm, I hear, have contracted for 
four furnaces at Cardiff, two at Blackhiil, and four at Middlesbrough. 
This is rather a revolution in the order of things, seeing that 
Wales taught America ironmaking, sending over thousands of her 
best workmen. When Sir W. T. Lewis and Sir G. Elliott visited 
America some years ago they found Welshmen at the head of most 
departments in the ironworks. 

During last week a large quantity of steel rails left Newport for 
China and Japan, 400 tons for Belfast, and important consignments 
on home railways’ account. Swansea received a novel consignment 
of steel rails from Dublin, presumably old. Belgium continued its 
exports to Wales of steel bars and pig iron, and Holland sent 
Swansea a cargo of steel bars. Newport this week received 
numerous cargoes of ore from Bilbao, chiefly for the Ebbw Vale 
Company, and one cargo of pig iron from the same quarter. 

Mid-week it was reported that pig iron was showing an improve- 
ment. Compared with last week, Scotch showsan advance of 10d. 
Latest figures are: Glasgow warrants, 54s. 9d., cash buyers; 
Middlesbrough, No. 3, 49s. 74d. to 49s. 64d., other numbers in 
proportion ; hematite warrants, 59s. 10d. for mixed numbers. 
Cumberland, according to brand. Welsh bars, £6 2s. 6d. to 
£6 12s, 6d.; angles at usual extras; sheets, iron and steel, £8 5s. to 
£8 10s.; steel rails, heavy sections, £5 7s. 6d. to £5 10s. ; light, £6 10s. 
to £7 10s.; sleepers, &c., according to section and specification. 
Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens, £5 5s. Tin- 
plates: Bessemer steel coke, 13s, 9d. to 14s.; Siemens, 14s. to 
14s. 3d.; ternes, 28 by 20 C., 26s., 27s., to 28s. 6d. per doubl 
box ; best charcoal, 15s. 6d. to 16s. 6d.; big sheets for galvan- 
ising, 6ft. by 3ft. by 30 g., £11 to £11 2s. 6d.; finished black plate, 
£10 17s. 6d. to £11. 

Block tin, £134 15s. to £130 ; spelter, £18 7s. 6d.; lead, £11 10s.; 
copper, £54 2s. 6d. for Chili bars ; iron ores, 14s. to 15s. 

Shipments of tin-plates were small last week, as was to be 
expected after the great shipments of late. Stocks are now 
140,640 boxes. Prices firm in face of stiffening price of raw 
material. Outlook rather improving from the failure of employers 
to come to terms, 

I regret to record the death, at 68, of one of the oldest colliery 
managers in Wales, Mr. J. P. Williams, Blaina. He was long asso- 
ciated with the Nantyglo Collieries, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Over here the position on the iron market is very much as in 
previous weeks. Those who had been expecting a general revival 
in early summer will be considerably disappointed, for in some 
instances just the reverse has taken place. There was a decided 
falling off noticeable in the demand, and instead of getting higher 
prices makers have found it difficult, in many cases, to maintain 
the former quotations. In Silesia the raised production during 
the last few months, and the reserve practised by consumers, have 
caused a considerable increase in stocks, both in forge and in 
foundry pig, and the Huldschinsky works have found it necessary 
to damp down the blast furnace recently built in Farwierze. At 
Friedenshiitte, on the other hand, a fourth blast furnace has lately 
been erected, and will soon be blownin. The production of pig iron 
in Germany, including Luxemburg, is statistically stated to have 
been, for April, 1902, 672,912 t., of which 95,701 t. were forge pig 
and spiegeleisen, 27,912 t. Bessemer, 422,917 t. basic, and 126,382 t. 
foundry pig. Output in March, 1902, was 681,349 t.; in April, 
1901, 651,944 t. were produced. From January Ist to April 30th, 
1902, 2,608,283 t. were produced, against 2,643,959 t. for the corre- 
sponding period the year before. German iron and steel makers 
are still compelled to purchase large quantities of pig iron from 
abroad, and the fact that in 1901 only 2,675,088 q-, worth 
M. 21,507,000, were imported, against 7,267,119 q., worth 
M. 58,417,000, in 1900, shows how dull the iron business has been. 
The greater part of the foreign pig iron consumed in Germany is 
imported from England ; last year no less than 2,433,160 q., or 91 
per cent. of the total import, came from England; in 1900 
6,701,911 q. pig iron were imported from England, which shows the 
import for 1901 to have decreased 62 per cent. From America, 
110,421q. pig iron were last year —— to Germany. The 
export in German pig iron was 1,504,475q. in 1901, against 
1,294,089 q. in 1900. 

The most important event on the Rhenish-Westphalian iron 
market last week has been the dissolving of the scrap iron conven- 
tion, which caused the uncertain feeling previously noticed in this 
branch of the iron trade to increase. Bars and plates remain in 
good request, and the wire business is animated. 

The Silesian coal market is languid, and there is an unmistakable 
tendency downwards, which has increased since last month. Only 
coal for coke making is in moderately good request. ther more 
favourable accounts are given of the Rhenish-Westphalian coal 
trade, deliveries in pit coal, coke, and artificial coal being fairly 
large and heavier than in last month. Shipments of coal, coke, and 
briquettes during the first two weeks in May were:—In the Ruhr 
district, 1,934,170t., against 2,109,510 t. for the corresponding 
period last year ; in the Saar district 286,360 t., against 302,030 t., 
and in Silesia 636,280 t., against 743,900 t. during the first two 
weeks in May last year. : 

Generally, the producers of iron and steel speak well of the 
present condition of the Austro-Hungarian iron market, which is 
certainly more animated than it has been for more than a year 
The majority of the works are briskly occupied, and consumers can 
only get their orders accepted at pretty long terms of delivery, 
a fact which is justly considered as a symptom of healthiness in 
the market. Bars and girders are in specially good request, but 
also for plates and sheets a good inquiry is experienced. 
On the 30th of last month the Austrian Iron Convention has been 
formed, with the reservation that the syndicate is to come into 
force only after the Hungarian works have joined ; negotiations 
are also carried on concerning the joining of the Bosnian iron 
works, All descriptions of coal are in slow demand on the Austro- 
Hungarian market. Bohemian brown coal, too, remains neglected. 

Weakness and depression have been the characteristic features 
of the French iron market during the past week, The same can 
be told of the coal market in France. 

The larger ironworks in Belgium, more especially those engaged 
in the production of steel rails, are booked forward rather 
heavily ; but for bars and sectional iron a moderate demand only 
comes forward. Prices leave much to be desired, bars for export 


realising 130f, p.t. only, f.o.b, Antwerp. Exports, on the whole, 





are fairly large. During the first three months of 
export in steel rails was 5000 t. higher than last year, that in 
billets 9000 t. higher. In bars a decrease of 24,000 t. is, how. 
ever, noticeable, and in iron manufactured goods the falling off 
against last year is 9000 t. 

Consumption in coal has slightly improved on the Belgian coal 
market since producers agreed to reductions in price. Small coal 
is now quoted 11f, p.t.; best sorts of foundry coal, 20f. p.t. 


present year 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, both for prompt and forward delivery, 
House coal unaltered. Exports for week ending May 3lst: 
Coal, foreign, 46,010 tons ; coastwise, 15,802 tons. Imports for 
week ending June 3rd: Iron ore, 6162 tons ; manganese, 3020 tons ; 
steel bars and billets, 1467 tons ; scrap, 512 tons; boards, 709 loads: 
pitwood, 2370 loads ; pig iron, 210 tons. ; 

Coal: Best steam, 13s. 3d. to 13s, 6d.; seconds, 11s. 9d. to 12s,; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s, 3d, 
to7s. 6d. Pig iron: Scotch warrants, 54s. 4d.; hematite warrants, 
60s. 14d., f.o.b, Cumberland prompt; Middlesbrough, No, 3, 
49s. 7d. Iron ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s, to 
lds. 6d. Steel: Rails, heavy sections, £5 7s. 6d. to £5 10s.; light 
sections, £6 10s. to £7 10s. f.o.b.; Bessemer steel tin-plate bars, 
£5 2s. 6d.; Siemens steel tin-plate bars, £5 5s., all delivered in the 
district, cash. Tin-plates: Bessemer steel coke, 13s. 9d. to 14s, 
Siemens, coke finish, 14s. to 14s. 3d. Pitwood: 19s, 3d. to 19s. 6d. 
ex ship. London Exchange telegrams: Copper, £53 17s, 6d.; 
Straits tin, £131. Freights fairly steady. 








TRADE AND BUSINESS ANNOUNCEMENTS, 





THE Horsfall Destructor Company, Limited, announce that 
on June Ist, 1902, their head office was removed to Lord-street 
Works, Whitehall-road, Leeds. 

Mr. J. B, C. Kersuaw, F.1.C., has opened the West Lancashire 
Laboratory, Waterloo, Liverpool, where he intends to make a 
special feature of fuel and flue gas analysis. 

Messrs. HENRY HALL anp Co., Old Level Ironworks and 
Collieries, Brierley Hill, South Staffordshire, inform us that they 
have appointed Mr. Hector Marlow their general representative. 

Tue Klein Engineering Company, Limited, 94, Market-street, 
Manchester, advise us that it has appointed Harvey and UCo,, 
25, Victoria-street, Westminster, S.W., as its London represen- 
tatives. 

THE Union Electric Company, Limited, Queen Victoria-street, 
London, E.C., has appointed Mr. James Gray, of 19, Waterloo- 
street, Glasgow, as its agent for the sale of arc lamps for all indus- 
trial purposes. 

THE Wheeler Condenser and Engineering Company has in band 
at the present time a cooling tower and condensing plant for the 
Birmingham electric light station. The cooling tower has to deal 
with 90,000 gallons of water per hour. Also for the East Ham 
electric light station a cooling tower and condensing plant, cooling 
tower to deal with 45,000 gallons per hour. 

NEILSON, REID AND Co., Hyde Park Locomotive Works, 
Glasgow, have placed an order for forty-eight pneumatic tools, 
chiefly hammers and drills, with the Taite-Howard Pneumatic 
Tool Company, to replace those damaged or destroyed in the fire 
which occurred at Neilson, Reid and Co.'s works on May 17th. 
The Steel Company of Scotland, Glasgow, has ordered from the 
Taite-Howard Pneumatic Tool Company an air compressor with a 
capacity of nearly 500 cubic feet per minute, and thirty Boyer 
hammers, 








A NEW SMOKE PREVENTER.—On Thursday, 30th ult., a party 
of interested persons were invited to take part in a trip on the 
Queen of the River Steamship Company’s well-known Thames 
steamer Queen Elizabeth, to witness the operations of a fuel 
economiser and smoke-preventing apparatus with which he- boilers 
have been fitted. The principle on which the appliance is con- 
structed is the conversion of the ordinary furnace into a Bunsen 
furnace by inducing heated air through specially designed cast 
iron air bridges, in which are provided vertical tapering slcts. 
The warm air is taken from below the fire bars and is injected over 
the fire from above the fire-door and from the bridge at the back 
by means of small jets of superheated steam. The apparatus, 
which we intend to illustrate in a future issue, is simple and inex- 
pensive, and can be applied to existing boilers with only slight 
alterations, On the trip to Kew and back, with Yorkshire steam 
coal used in the furnaces, the effect on the smoke emitted was 
highly satisfactory, and the manager of the boat informs us that it 
has proved both economical and effective. It was repeatedly put 
in and out of action, and the effect on the smoke produced was 
remarkable. The makers are the British Fuel Economiser and 
— Preventer, Limited, of College-hill-chambers, Cannon-street, 

ndon, 


REFITTING A CRUISER.—Several modern vessels of the American 
navy have been altered and refitted to bring them up to date, the 
guns, boilers, and engines having sometimes been replaced, although, 
as a rule, the alterations apply more to the auxiliary plant. "The 
protected cruiser Olympia, which was Admiral Dewey’s flagship at 
the battle of Manila Bay, in 1898, has been entirely overhauled and 
fitted with many improvements. It was built at San Francisco, 
put in commission in 1895, and is 340ft. long, 53ft. beam, 204ft. to 
ag draught, of 6050 tons normal displacement, or 6800 tons at 
full load. It has twin screws, triple-expansion engines, Scotch 
boilers, and a complement of 34 officers, 412 men, and 40 marines. 
For the overhauling, all furniture and sheathing was removed to 
allow the entire steel hull to be cleaned of paint and scale, and 
then re-painted. The six above-water torpedo tubes were done 
away with, and the ammunition tubes of the two main turrets 
extended down to the hold, where trolleys were put in for handling 
the ammunition. The single-cage hoist in each tube was replaced 
with a double-cage electric hoist. The steam gear for turning the 
turrets was replaced by two 20-kilowatt electric motors to each 
turret; each worm works ina gear secured to the central tube of the 
turret, and the two worm shafts are connected by cross gear to 
maintain them in —— relation. The living spaces and certain 


other parts were sheathed with 1}in. of asbestos on a wire netting 
carried by a framing of light steel angles, several inches from the 
outside plating. is sheathing is faced with asbestos board in 


the living spaces and with galvanised sheet iron elsewhere. The 
vessel was formerly coaled through side ports, but four steel joists 
have now been placed across the superstructure, with hi end 
pieces, which can be rigged to project 5ft. beyond the sides, On 
each joist runs an electric trolley carrierand hoist, which raises the 
bags of coal from the barge, conveys them to the coal hatch, and 
lowers them into trucks, which carry them to the shoots of the 
various bunkers, The electrical plant has been increased from 
four generators of 16 kilowatts—64 kilowatts in all—to four of 
32 kilowatts and two of 24 kilowatts, or 176 kilowatts in all. 
Extensive improvements have also been made in the battle speaking 
tubes, range finders, and similar equipment. All the cofferdams 
were emptied of their cocoa-fibre cellulose packing, and 
after being scraped and painted, were repacked with fire-proof 
corn-pith cellulose, 
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THE PATENT JOURNAL. 


Condensed from “ The Far Oficial Journal of 
atents. 


Application for Letters Patent. 





When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


20th Muy, 1902. 
110m, Sun Burp Firrines, R. Warwick, Leyton, 


Esse: 

11,432. “Bscunina Doors, R. Leggott and W. and R. 
Leggott, Limited, be ag 

11,433. Process of Dryine Fisu, B. R. Adams, South- 
wold. 

11,434. Presses for Makino Ciwer, B. T. Howard, 
Birmingham. 

11,435. Lamps for Canniaces, J. Sandbrook, sen., 
Birmingham. 

11,436. Gor Bats, W. H. Smith, Bradford. 

il, "437. Hopper Bate Breakers for Corton, Dobson 
and aa Limited, and T. H. Rushton, Man- 
ches 

11,438. ,_—_ Fasrics, Bleachers’ Association, 
Limited, and T. Morris, Manchester. 

11,439. TREATING MATERIALS with F.Lu1ps, A. E. Cotton, 
Manchester. 

11,440, TREATING MATERIALS With FLurps, A. E. Cotton, 
Manchester. 

11,441. Lowgrinc Surps’ Liresoats, T. Robison, 
Glasgow. 

ns Gotr Ciuss, F. H. Mingay, Bridge of Weir, 
N.B. 

11,443. Broomstick, W. Lesshafft, London. 

11,444. Water Tap, P. J. Ramm and F. Behrendt, 
London. 

11,445. VaLve Gear of Steam Enoines, J. Thom, 
Liverpool. 

11,446. ReauLatine STEAM VaLvg, L. Marshall and 8, 
Naylor, Halifax. 

11,447. Guarp for Tramcars, J. E. Clennett, Stock- 
ton-on-Tees. 

ne — Razor Srrop Gurpg, J. M. Oswald, Edin- 

urgh. 

11,449. CLoTHES-wasHING Macurnes, H. C. Longsdun, 
Keighley. 

1,450. CenrriruGAL Dryinc Macuings, H. C. Longs- 
= Keighley. 

11,451. Macutnes for IRoninc Liven, H. C Longsden, 
Keighley. 

11,452. Currina 
Keigl aley. 

11,453. VaRIABLE Sprep Gearine, B. 8. Verity, Stain- 
cross, near Barnsley. 

11,454. Dias for Gas Meters, C. Carew-Gibson, 
Surbiton. 

ll, ag MANTEL-BOARD Brackets, J. W. Spencer and 

. Proctor, Burnley. 

ll, y 56. PRODUCING Motive Power, J. Jameson, New- 
castle-on-Tyne. 

11,457. TaLktna Macuing Capinet, G. Davies.—(The 
Hacthorne and Sheble Manufacturing Company, 
United States ) 

11,458. Steam Borer Fives, A. Bolton, Manchester. 

11,459. Winpow-sasH Firrines, J. Stewart and R. 
Watson, Glasgow. 

11,460. ProrpgLtuisc Execrric Trams, R. C. Thomson. 
—(D. Kempt, Argentine Republic.) 

11,461. Figcper for Pin-pone, T. R. Watson, Ban- 


Worm Wueers, 8. Sunderland, 





chory, N.B. 

11,462. Points for Tramways, W. A. McKnight, 
Liverpool. 

11,463. Construction of Gor CLuss, T. H. B. Black, 
Edinburgh. 

11,464. Brakes for Rattway Veuicies, W. E. Cook, 
Glasgow. 

11,465. Ain Compressors and Motors, W. E. Cook, 
Glasgow. 

11,456. Parnt Pots, C. McCallum and J. M. Campbell, 
Glasgow. 


11,467. Seat, H. W. Darling, A. F. Day, and F. P. 
Nicholson, Dublin. 

11,468. GenTLEMEN’s TorLeT Casgs, G. E. Gurney, 
Wembley. 

11,469. Pyeumatic Tires, J. M. Macintosh, Woolhamp- 
ton, Berks. 

11,470. Drivine Gear, T. W. Kings, London. 

11,741. Benpinc Metat Bars IN HorsksHOE SHAPE, 
C. A. Allison.—(C. Pilson and W. R. Brewer, United 
States.) 

11,472. HorsgsHok Macutnes, ©. A. Allison.—(C. 
Pilson and W. R. Brewer, United States.) 

11,473. MouLpinGc ARTIFICIAL Stone, N. F. Palmer, 
London. 

11,474. Cotour Printina, C. P. Browning, London. 

11,475, TrReEaTINc Orgs, W. H. Akester and F. A. Ford, 
London. 

11,476, Brxpine of Leaves, P. Johst, St. Margarets-on- 
Thames. 

11,477. Toy, R. Lindsay, London. 

11,478. Arn Compressors, T. W. Barker, London. 

11,479. Sugsstirute for TaLLow, A. Clarkson, Man- 
chester. 

eo eae Motion, W. H. and R. Thompson, 

naon, 

11,481. MakrnG Parnters’ Pots, J. W. Wedderburn, 
London. 

11,482. Stairways, G. C. Tilyou, London. 

11,483. Lockine Nuts, J. L. Alger, London. 

11,484. PACKAGE-MARKING Macuings, H. E. Waite, 
London. 

11,485. Firg-escargs, J. C. McCombie and W. E. Robin- 
son, London. 

11,486. POWER-TRANSMITTING MECHANISM, J. Hartness, 
London. 

11,487. Exrectric CaBLes, G. Harrison.—(Kabel-fabrik 
Actien-Gesellschaft, Austria.) 

11,488. PHotocraPHic Opsectives, F. W. Schaap and 
W. H. Brandsma, London. 

11,489. Motor Startinc Devices, British Thomson- 
Houston Company, Limited, and H. 8. Meyer, 
London. 

11,490. Gas Puririzr Grip, C. R. Faben, jun., 
London. 

11,491. Dgetivery MecuanisM, H. E. Newton.—(R. Hoe, 
United States.) 

11,492, SHEET-cARRYING Devices, H. E. Newton.—(R. 
Hoe, United States. 

11,498. Garment Hooks, T. de Q. Richardson, 


on, 

11,494. PREPARING Bromine Compounps, W. Majert, 
London. 

11,495. ACETYLENE-GENERATING MACHINE, F. L. H. Sims, 
London. 

11,496. Sarety Pins, G. W. Light and C. N. McClure, 
London. 

11,497. Brick Press, C. W. Reynolds, London. 

ll, "498. ACETYLENE GAS-GENERATING Macuing, J. W. 
Weeks, London. 

11,499. Etectric Low-watTer ALaRrM, G. C. Marks.— 
(G. Fuller, United States.) 

11,500. MuttreLe Switcn, G. C. Marks.—({7he Cutler- 
Hammer Manufacturing Company, United States.) 

11,501. Fotpina Frame for Nets, P. Tcherkassov, 


mdon. 
11,502. TREATING TANNING Extracts, A. J. Boult.—(F. 
Dufour, Italy.) 
11,503. Ionttine Materiat for Matcues, W. Muir and 
E. Bell, London. 
ll, 504. RANGE FINDERS, it 3 4% London. 
ll 505. CoLLaPsIBLE TusEs, B. J. B. Mills.—(Trans- 
parent Cellulose Products Company, United States.) 
11,506. Hotprrs for Newspapers, E. Essen, London. 
11,507. PLayine Bats, E. Kempshall, London. 
11,508. PREPARING Exvecrropses for Batreriss, W. P. 
Th latoren and Elektricitdts-Werke 
Aktiengeadllachaft vormals W. A, Boese and Co., Ger- 





11,509. +) =e Exxcrropes for Batrertizs, W. P. 





Thompson.—(Akkumulatoren and Elektricitdts- Werke 
Aktiengesellachast vormals W. A, Boese and Co., Ger- 
many.) 

11,510. Evectric Lamps, W. A. Crook and E. Mines, 
Liverpool. 

11,511. Typg-sustiryinc Macaig, W. P. Thompson.— 
(J. Watson, United States.) 

11,512. Typx-sustivyinc Macuineg, W. P. Thompson.— 
(Ff. McClintock, United States.) 

11,518. Concrete Watts, A. P. and G. A. Bossert, 
London. 

11,514. Too for Forminec Borris Necks, E. D. Schmitt, 
London. 

11,515. Book Supporter, 8. A. Manuel and J. R. 
Nottingham, London. 

11,516. Opgratinc Toots, H. J. Haddan.—(/. & 
Andrews and W. M. Simpson, United States.) 

11,517. Maxine TaBLe Knives and Forks, H. Joest, 
London. 

11,518. Macuine for Borrne Rock, G. H. Armstrong, 
London. 

a > TREATMENT Of MINERAL O1Ls, C. Daeschner, 

vondon. 

11,520. Makino F.exipte Tusinc, W. M. Angus, 
London. 

11,521. ALKYLATED DIALKYLRHODAMINES, O. Imray — 
(Farbwerke vormals Meister, Lucius and Briining, Ger- 
Many.) 

11,522. Propucts SoLusLe in Water, O. Imray.— 
(Farbuerke vormals Meister, Lucius and Briining, Ger- 
many.) 

11,523. TRansmiTTING ELectricaL Enercy, M. Deri, 
London. 

11,524. Automatic Bock Apparatus, A. Scremin and 
E. Verardo, London. 

11,525. AmMoniuM SuLPHATE SATURATOR, A. Feldmann, 
London. 

11,526. Razors, The Wilkinson Sword Company, 
Limited, and H. W. Latham, London. 

11,527. Reautatinc THreap Tension, C. M. Schoch, 
London. 

11,528. RerLectinc TeLescopg, A. Rudall, London. 

11,529. Smoke ConsuMER, M. J. Griffin and P. W. Hogan, 
London. 

11,530. Maring Encrne Governors, M. F. Volkmann, 
London. 

11,531. Wick for Lamps, M. Graetz, London. 

11,532. Inontinc Macuing, J. J. O'Shea, London. 

11,533. Roastinc Furnace, F. Klepetko and W. J. 
Evans, London. 

11,534. Makino Foon, G. Bamberg, London. 

11,535. APPLYING ACETYLENE as @ DISINFECTANT, J. 
Choulet, London. 

11,536. Castinc Mou.ps, A. Spicer and J. R. Wright, 
London. 

11,537. Door-coNTROLLING Mecuanism, F. D. McGee, 
London. 

11,538. WarerR BanpacsE for the Bopy, C. H. Jones, 
London. 

11,539. AckTYLENE GenERATORS, R. Klinger, London. 

11,540. VAPOUR-BURNING Apparatus, H. L. Bermann, 
London. 
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11,541. PRESSURE-CONTROLLING Screw, D. Rees and J. 
P. Davies, Bristol. 

11,542. Water-tcuse Borers, J. E. H. Barmister, 
Southsea. 

11,543. Propettinc Vessgrs, A. and J. Macdonald, 
Glasgow. 

11.544. Sprayine Liquip, R. and C. H. Wallwork and 
A. C. Wells, Manchester. 

11,545. DivreRENTIAL SpgED Devices, W. Johnson, 
Liverpool. 

11,546. DivrgrentTiaAL SpgED Devices, W. Johnson, 
Liverpool. 

11,547. Device for OPERATING Stamp MILLs, J. J. R. 
Smythe, Manchester. 

11,548. Borries for AERATED Liqu1D, T. F. Edgeworth, 
London. 

11,549. Macuine for Fitiinc Botries, M. Lumley, 
London. 

11,550. VARIABLE Speep Gear, R. H. P. and A. H. 
Finlay, Belfast. 

11,551. Arr Compressors, J. S. Lewis, Scunthrope, 
near Doncaster. 

11,552. Process of Cotour Printinc, F. Krokerf, 
P aris. 

11,553. ConTRoLLING Power Stamps, W. A. Read, 
Live . 

11,554. FUEL-REGULATING MECHANISM, W. 
London. 

11,555. RatLway VEHICLE Brakes, J.,, M. 
J., R., and P. Gillespie, Glasgow. 

11,556. WATER-DISTRIBUTING APPARATUS, A. Godfray, 
Guernsey. 

ne Duster, Wild Bros. and Barton, Bury, Lanca- 
shire, 

11,558. Puayinc AtTracHMENtT for MusIcaL INsTRU- 
MENTS, H. Birkbeck.—(J. H. Ludwig and G. A. Erics- 
son, United States.) 

11,559. DgevELopInG PHotocRrapus, W. M. Hutchison, 
London. 

11,560. PLayine AtTTacuMENT for MusicaL INsTRv- 
MENTS, H. Birkbeck.—{(J. H. Ludvig and @. A. 
Ericsson, United States.) 

11,561. Music-Boxks, H. Birkbeck.—(G. Otto, jun, 
United States.) 

11,562. Pickine up Pine-Pone Batts, T. R. Catrell, 
Birmingham. 

11,563, SappiEs, T. U Clarke, Birmingham. 

11,564. Trouser Press, G. 8. Osborne, London. 

11,565. Bricks and Buitpinc Buiocks, H. Eggert, 
London. 

11,566. Brake Suor, J. H. and A. H. Gilbert, 
London. 

11,567. WireELess TELEGRAPHY REczIveR, L. H. Walter, 
London. 

11,568. Construction of Car Roors, 
London. 

11,569. Construction of Car Roors, 8. J. Bowling, 
London. 

11,570. Consrruction of Car Roors, 8. J. Bowling, 
London. 

11,571. Car Roors, 8S. J. Bowling, London. 

11,572. Construction of Car Roors, 8. J. Bowling, 
London. 

11,573. Stop Watcu, E. H. Johnson, London. 

oe Ho .per, L. E. Umstead and J. G. Dickie, 
son 

a ve HINE for Gravina Roaps, T. McDonald, 

0) 0 
11,576. Heater for Steam or Water, F. D. Stephens, 


Sayer, 


» W., a, 


8. J. Bowling, 


ndon. 
11,577. Forg-anp-art Lamp for Cycuss, J. 8S. Wessen, 


ndon. 

11,578. A Cotp Srorace Sars, J. F. Riifenacht, 
London. 

11,579. OpricaL Provgction Errects, G. Goldston, 


ndon. 
11,580. Skirt Support, F. Herrick, London. 
11,581. Carriace Truck, D. Vienne and T. Géruzét, 


on. 

11,582. NON-REFILLABLE Bortr.es, W. G. Lawrence, 
mdon. 

11,588. ConcreTE Makino, J. Impson and H. Jewson, 


mdon. 

11,584. Watt Prue, J. B. Binko and F. J. Foot, 
London. 

11,585. SupportinG ARTIFICIAL Lxcs, R. Preusser, 
London. 

11,586. AcrTyLIsInc CELLULOsE, J. Wetter.—(Z. 
Lederer, Germany.) 

11,587. Typewritinc Macuings, J. C. Fell.—(Union 
Typewriter Company, United States.) 

11,588. Testrna TeLescopgs, J. Aitchison and C. V. 

ysdale, London. 

11,589. Brakes for RarLway and Tramway Ro.ina 
Srock, T. R. MacCallum and E. 8. Couturier, 
London. 

11,590. CLeaninc Borries, W. P. Thompson.—(& 
Maske, Germany.) 

11,591, Raise and Lowgrinc CANAL Boats, W. P. 





Thompson.—(Vereinigte Maschinenfabrik Augsburg 
und Maschinenbaugesellschast Niirnbery, A.G., Ger- 
many.) 

11,592. Porato or other Tuber Diccers, E. T. Harley, 
Liverpoo) 

11,593. Process for TREATING PasTEBOARD, M. Wal- 
binger, Liverpool. 

11,594. CoLtars, W. J. Frampton, Liverpool. 

ll, "595. CoupLines for ROLLING Mitts, H. Ortmann, 
Liverpool. 

11,596. DEvELopING Puotocrapus, A. Pollak, G. 
Egger, and F, Silberstein, Liverpool. 

11,597. FasTENING Devices for Guioves, B. Nagy, 
Liverpoo! 

nee FasTeNER for StRINGING PaRcELs, J. Landon, 
Watfo 


11,599. Tack, J. Landon, Watford. 
11,600. Locks for Raitway Carriaces, H. I. Stracy, 


ndon, 

11,601. Macuine for CLEARING Snow, O. B. H. Hanne- 
rd, London. 

11,602. THRrasHING Macuiygs, L. Hanson, London. 

11, 1603, Hotpers for Lockie Nots, H. i 3 Stockman, 

London. 

a. WorkMEN’s TimE Recorpers, C. A. Mercier, 

ndo 


n. 

11,605. PLayine Batts, F. H. Richards, London. 

11,606. PLayinGc Batis, F. H. Richards, London. 

11,607. Piayine Batts, F. H. Richards, London. 

11,608. Foop Propuct, T. Deane, London. 

11,609. Apparatus for Liqueryinc Gases, H. H. Lake. 
(The Atmospheric Orygen and Power Company, 
United States.) 

11,610. Pirz Jomnrs, M. Dean and E. H. Palmer, 


mdon. 

11,611. Brake for Rattway Wasons, A. Spencer, 
London. 

11,612. AceryLeNnE Gas Lamp for Tasizs, C. W. Beck, 
London. 

11, ot AvuTomaTic TROUSER STRETCHER, D. Munro, 

mn 

11,614. Gas Meters, A. J. Boult.—(La Compagnie pour 
la Fabrication des Compteurs et Matériel d'Usines & 
Gaz, France.) 

11,615. PrRopeLter Suarts, T. A. Duiff, W. H. and H. 
de Lozanne, London 

11,616. AgRIAL Macuings, J. de oe London. 

11,617. Frxinc Iron Ratzines, F. G. Oldenburgh, 
London. 

11,618. Manuracrure of Cuains, G. Lemaitre, 
London. 

ll, Sag Manvuracturinc Lryo.eum, T. J. Flynn and 

W. F. Siegener, London. 

ll, 620. Composition of Cement, E. Oulmiére and E. 
Serre, London. 

11,621. Automatic Musica. Instruments, E. de Kleist, 


mdon. 

11,622. CONTROLLING SUPERHEATED STEAM, F. Bamford, 
London. 

11,623. DIrrgRENTIAL GeaRinG, M. H. Smith, London. 

11,624. CiutcH for TRANSMITTING Power, M. H. Smith, 
London. 

11,625. Spring Wuexts for Cycies, W. C. Morton, 

ndon. 
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11,626. StreeT Dancer Lamps, &c., A. Reynard, Man- 
chester. 

11,627. Ax tes for WHEELS, W. A. Stubbs, Hawks- 
worth, Notts. 

11,628. Motor for VEHICLE PropuLsion, R. Cumming, 
Glasgow. 

11,629. Taps, R. Cosslett, Manchester. 

11,630. INraNnts’ FEEDING Cups, J. Plevin, Liverpool. 

11,631. Pencit Houpers, J. A. G. Ross, Newcastle-on- 


yne. 

11,632. INTERNAL Combustion Encrngs, T. J. Bowlker, 
Hertford. 

11,633. Brake for Motor Cars, &c., J. Kelland, 


Plymouth. 

11,634. SrgaM EnNorxe Inpicators, W. E. Heys.— 
(Schaffer and Budenberg, Germany.) 

11,635. ENDLESS TEXTILE Buiankets, G. D. Hardman, 
Manchester. 

11,636. AvuTomaTiIc SHUTTLE-CHANGING APPARATUS for 
Power Looms, J. T. Sherlock and E. Taylor, Man- 
chester. 

11,637. Numpermnc Macuinss, J. 8. Barclay, Man- 
chester. 

11,638. Drivinc Gear for CycLrs, B. R. Avery, Bir- 
mingham. 

11,639. VaLves for Liguips, G. M. Marchant, Hudders- 


field. 

11,640. Exvecrric Licnut Suapes, A. Marr, Man- 
chester. 

11,641. Nets for TaBLe Tennis, &c , E. Gormly, Liver- 


0. 
11.042. MANUFACTURE of Winpow Tickets, W. Tanna, 
Glasgow. 
11,643. Motor, W. F. Cowle, Bristol. 
11,644. INcANDESCENT Gas Burners, J. and G. Keith, 


jasgow. 

11,645. Rerusz Destructor, F. L. Grant and J. Duff, 
Aberdeen. 

11,646. Spzgp Gerar for Motors, G. A. B. Livesay, 
Parkstone, Dorset. 

11,647. Boots, G. Martin, Glasgow. 

11,648. Painters’ Knortine Borris, J. W. P. Snel- 
grove, Royton, Lancashire. 

11,649. ‘APPARATUS for WASHING Typk, E. T. Cleathero, 
London. 

11,650, P1anorortss, A. J. Woolway, London. 

11,651. The “Roya” Book Marker, M. E. Menzies, 
London. 

11,652. Casninc Sates Account, F. EB. Anderson, 


m. 
11,658. Heating Hat Movutps, T. Clausnitzer, 


London. 

11,654. Kitns for Burninc Bricks, W. J. Matthews, 
Blackburn. 

11,655. MANUFACTURE of Door Mats, G. H. Ellis, 


ll, i056. C Cap for WHEELS of Carriaces, H. Landon, 
Lon 
11,657, Conan PorTABLE BepsTeapD, C. Hector, 


mdon. 

11,658. Sprvnine Frames, E. Kirkpatrick and R. H. 8. 
Reade, Belfast. 

11,659. Locatinc PunctuRES in PNEUMATIC TIRES, 
F. W. Johnson, London. 

11,660. VenTILAToR for Ramtway CarriacEs, J. R. 
Rowland, London. 

11,661. Te Cup, E. K. Fuller, London. 

11,662. LirTING ARRANGEMENT for Dritis, J. Hun- 
dleby, London. 

ll, - INCANDESCENT Gas Lamps, T. L. Cuttell and 

Anti-Vibration Incandescent Lighting Company, 

Limited, London. 

11,664. Fog Sianats for Raimtways, W. Williams, 
London. 

ll, _ \ _amaaeaie of Power for Motors, 8. Miller, 


ll 666. ‘Conounmwa Matters, H. E. Newton.—(Farben- 
fabriken vormals Friedrich Bayer and Co., Germany.) 
11,667. SroprERING PRESERVE Jars, J. Hilgers, 


London. 

11,668. ELecrric AccumuLators, A, Schmidt-Predari, 
London. 

11,669. ManuracturE of Tunes, L. E. Junier, P. H. 
Ge ervaise, and F, E. Roussel, London. 

11,670. Driving AxLE of Motor Cars, E. Kramer, 
London. 

11,671. TREATMENT of NickEL Orzs, A. J. Boult.— 
(G Perron, Italy.) 

11,672. Gamers, W. M. Banbury, London. 

ll, ‘673. Carps for ADVERTISING PuRPosEs, H. Heil- 
mann, London. 

11,674. Treatment of NickeL Ores, C. R. Lidgey, 

on. 

11,675. CARTRIDGE CasEs, The Miners’ Safety Explosive 
Company Limited, and W. Levett, London. 

11,676. Fire Grates, J. Fowler, London. 

ll, 1677.. BRICK Kiys, W. H., W. C., ar L. Bates, 
London. 





11,678. Apparatus for Swine calle H. H. Lake.— 
(S. H. Lundh and Co., Norway.) 

11,679. Fovisuine the ‘Hezts of Boots, A. J. Boult.— 
Ww nited Shoe Machinery Company, Dnited States.) 

ll, ge Detivery of Freicut in Ramroap Cars, W. 

W. Smith, Kansas City, United States. 

11, 681. CARPET Sweepers, 8. J. Reynolds, London. 

ll, 682. PRINTING Press, H. J. Haddan.—(G. P. Fenner, 
United States.) 

11,683. a Execrric Enercy, W. 8. Simpson, 
Londor 

11,684. PRooxes for Maxinc Bronze Powpker, L. Ott, 

ondon 
11,685. Wixpow Sash Fastener, F. W. Vinten, 


n 
11,686. “Taxarma Sewacs, E. Springborn and A, 
Burnie, London. 

11,687. Crora Examintnc Apparatus, F. Schemel, 


Lon on. 

11,688. EmBrormpeRixc Macuings, V. Sailly and L. 

uin, London. 

11,689. Puncuine Macuryes, V. Sailly and L. Bodhuin, 
London. 

11,690. NON-REFILLABLE Bortries, G. Kalkbrenner, 

ndon. 
11,691. Rarmtway VeuHtciEs, J. Taylor, London. 
ll, 002. Wiretess TeLecRapHy, E. P. Thompson, 


on. 

11, 693. Loosz Lear Lepcers, W. P. Thompson.—(£. L. 
Krag, United States.) 

11,694. Teacnine BicycLe R1p1n6, F. von Triitzschler, 
London. 

11,695. Packine Borties, A. Mauser, Liverpool. 

11,696. Macutne for DritiisG Hous, C. Klingelhoffer, 
Liverpool. 

11,697. Guns, E. Finke, Liverpool. 

11,698. Bomten Stroxinc Apparatus, W. D. Kilroy, 
London. 

11,699. Parasots, H. Keller and F. J. Gallagher, 
London. 

11,700. Caskets, C. N. Johnson and 8. P. Ruble, 
London. 

11,701. Muvinc Cars, D. L. and A. M. Brown, 

mdon. 

11,702. Sewrne Macuine Gavuce ATTacHMENT, F. W. 
Gerlach, London. 

11,703. CONVERTING Peat into Fug, J. O. Green and 
H. T. Martin, London. 

11,704. SryLoGRAPHIC FounTanx Pens, R. B. Dickie, 
London. 

11,705. Hyprocarson Burners, C. J. Wilson and L. 
G. Heist, London. 

11,706. RuLe and Squarg, F. J. Coombs, London. 

11,707. CottapsisLe Camp Stoves, F. L. Mitchell, 
London. 

11,708. Motor Cars and VeHIcLes, Long Acre Motor 
Car Company, Limited, C. M. Browne, and A. M. 
Arter, London. 

11,709. ADJUSTABLE CoLLaRs for SHarts, E. Marold, 
London. 

11,710. AcETYLENE Gas Propucinc Apparatus, J. 
Choulet, London. 

11,711. Cotourine Martrers, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabrik, Germany.) 
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11,712. PortTasBLe Fo.pinc Seat, C. Turner, Broad- 
stairs, Kent. 

11,713, Lasers, A. J. Climpson, St. Albans. 

11,714. AuromatTic Step, G. M. Nelson and M. Row!es, 
London. 

11,715. WATER-HEATING Apparatus, T. Taylor and C. 
Barter, Birmingham. 

— — for Pipes, J. Newns and C. Stevenson, 


zit. = for Stamps, H. J. F. Crosby, Waltham, 


11,718. Putteys, R. Brown and J. H. Johannesen, 
Barry Dock, Glam. 

5 719. Botrte Wasuer, W. C. Judd, Sheffield. 
11,720. Untons, A. Barraclough, Huddersfield. 

11,721. Suupe VALvE for Stzam Enaings, W. P. O'Neill, 
Dublin. 
11,722. TRoLtEy Arm, J. J. Carter, Clonskeagh, Co. 

ublin. 

11,723. Cups for TENTERING Macuriyes, J. Dean, 

Bradford. 


11,724. Gotp WasHER, R. Milne, Elgin. 
11,725. Caste Conpvuits, L. M. Waterhouse and The 
Simplex Steel Conduit Company, Limited, Liver- 


pool. 
11,726. ArracHinc Maps to Roiiers, J. Kay, Liver- 
1. 


poo 
11,727. Draprne Corrarns, C. R. Trinder, London. 
11,728. ELectric Switcn, O. Pearson, Newcastle-on- 


Tyne. 

11,729. Movutprers’ Pirz Nars, W. Motherwell, 
G Ww. 

11,730. Warp Stor Motions, A. P. 8. Macquisten, 
G ow. 

11,731. MaGnetic NEEDLE THREADER, C. Grin, Liver- 


poo! 

11,732. Movutprse Metat Tuses, M. Sensenschmidt, 
Liverpool. 

11,733. Exposure Reoister, 8. H. Marlow, London. 

11,734. Matt BeER-MAKING Process, B. Koenitzer, 
London. 

11,735. Printinc Macutyg, J. Hall and M. T. Barber, 
Manchester. 

11,736. REFLECTING Mirrors, F. E. Dunnett, London. 

11,737. Device for Dryrne CLoruss, J. Wright and A. 
Francis, London. 

11,738. BortER Covertneos, 8. Andrews, J. Fenwick, 
and R. Ingham, a 

11,739. Macatne Gun and CarriacE therefor, W. H. 
FitzGerald, London. 

1,740. Souventr, M. R. Regan, London. 


17th May, 1902. 

11,741. CARTRIDGE-LOADING MacHINE, T. and W. H, 

Nichol, Glasgow. 
23rd May, 1902. 

11,742. Trex and Srretcuer, E. Bowler, London. 

11,743. Wapers for FisHERMEN, H. B. Birnbaum, 
London. 

11,744. ArrsHip, L. J. Andersen, Woodford Green, 
Essex. 

11,745. CoLLAPsIBLE Cacg, H. Scherbauer, London. 

11,746. Cottars, J. Dawson, London. 

11,747. Toy Fryinc Macuing, W. H. Watkins and A. 
E. Moore, London. 

11,748. GgartnG for Motor Cars, E. Kramer, London. 

11,749. Removinc Scares from Tvupes, A. Willis, 
London 

11,750. —— 
London. 

11,751. Raistncand Lowerine Gas, H. and E. Sparks, 

mdon. 

11,752. Gotr Bauts, E. Kempshall, London. 

11,753. Gotr Baus, E. Kempshall, London. 

11,754. Prayine Bats, E. Kempshall, London. 

11,755. Gotr Ciuss, E. Kempshall, London. 

11,756. CorK-scREW MakinG Macuings, W. R. Clough, 


Nitro-compounns, E. Wirth, 


11,757. Acoustic Toy, A. Wolckenhauer, London. 
11,758. CoMPRESSING Sree, R. Daelenand F. Marcotty, 
London. 
11,759. Bats, J. G. Grant and W. S. Edwards, 
London. ‘ 
11,760. Apparatus for Opzninc Tins, W. Byrne, 
ndon. 
11,761. SHUTTLE-THROWING MeEcHANISM, G. Schwabe, 
mdon. 
11,762. Boor and SHoz Macurines, O. Robinson, 
ondon. 
11,763. SHEaF- BINDING Macuines, F, D. Mercer, 
ndon, 
ll, pe ee RESISTING RecEpracies, S. Rideal, 
765. ‘Musvnere TEMPERATURE at a DISTANCE by 


ll, 
ELECTRICITY, C. W. 8S. Crawley and A. P. Trotter, 
London, 
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11,766. Macuing Guarps, E, J. Turner and P. R. 
McLeish, London. 

11,767. SMoKE-coNsuUMING Device, 
London. 

11,768. IspuctrIon Va.vEs for Gas Enorngs, D, Stanger, 
London. 

11,769. SPEED GEars for Moror VEHIcLEs, D. Stanger, 
London. 

11,770. Apparatus for Empossinc Hat Boptss, R. 
B. Ransford.—(J. Mehler and J. M. Rey, France.) 

11,771. Manuracture of SutpHur Derivatives, R. 

. Ransford.—(L. Cassella and Co., Germany.) 

11,772. OprrRaTiInae ILLUMINATING Devices, J. H. 
Collings, London. 

11,773. SUPER-CONCENTRATION of Acips, L. Kaufmann, 
London. 


F. C. Topping, 


1,774. Propuction of Work, R. Klingelhdffer, 
London. 

11,775. Fastenrne Devices, A. J. Boult.—(4. Besson, 
‘rance. 

11,776. Howprer for Borine Ecos, W. R. Gough, 
London. ‘ 
11,777. SypHon E.evator, W. P. Thompson.—(@. Pino, 

Italy.) 
11,778. Propuctnc Soaps, H. H. Lake.—(G. Reale, 
Italy 


11,779. FEeRTILISING MATERIAL for Crops, A. E. Hewer, 
London. 

11,780. Hovsgs, L. M. D. Pellegrin and E. P. Petit, 
London. 

11,781. Bricks, J. B. Lawrie, London. 

11,782. Sewinc Macaings, A. Sallé and C. Urgel, 
London. 

11,783. Movtps, F. H. Pierpont, London. 

11,784. INCANDESCENT Gas Burners, M. Werthen, 
London. 
7 Pocket Knives, A. M. R.-C. Le Mesurier, 

London. 

ConTRIVANCE for Tospacco Pirgs, W. Ashton, 
London. 

11,787. Hgeatinc Apparatus for Water, S. Fried, 
London. 

11,788. MakinGc Jornts between Piprs, L. 
London. 

1,789. Divipine or SHaprne Stone, F. M. McLarty, 
London. 

11,790. Gum DecorticaTIon and SEPARATION, E. Depetro, 
London, 


Moreau, 


24th May, 1902. 


11,791. CHEESE GRATER, G. Bisone, London. 

11,792. Cookinc Apparatus, H. R. Owen, St. Leonards- 
on-Sea. 

11,793. ADsUsTABLE CuTTING Bar for Mowine Ma- 
aes, G. and J. G. Kearsley and W. Shepherd, 

ipon. 

11,704. Hanp-stamps for MARKING LINEN, W. A. Casson, 
London. 

11,795. CaBBaGE Rucxers, J. J. Balmforth and J. L. 
Downie, Ormskirk. 

11,796. Drawers, E. Crowe, Banbury. 

11,797. Lockrine Apparatus for Drawers, E. Crowe, 
Banbury. 

11,798. KnitrED Drawers for Women, H. M. Love, 
Manchester. 

11,799. BEER-AERATING 
Liverpool. 

11,800. ELectrricat Inpicator, A. Denny and J. A. 
Robertson, Glasgow. 

11,801. Gotr Batts, R. Hutchison, Glasgow. 

11,802. PoxTABLE THRASHING Macuing, J. Oliphant, 
Carlisle. 

11,803. FeEpiInc Mitus, C. J. Robinson and J. Back- 
house, Liverpool. 


AppaRaTus, J. P. Jackson, 


11,804. Construction of Wuinpows, G. Norman, 
Sheffield. 
11,805. WaTerinc of Roapways, &c., D. B. Jones, 


Aberdare. 

11,806. FREE-WHEEL DRIVING MECHANISM for VELO- 
CIPEDES, &c., W. Durn and E. F. Goodall, Bir- 
mingham. 

11,807. Latcues, H. Vaughan and G. Satterthwaite, 
Wolverhampton. 

11,808. Frreptaces, M. J. Adams, Leeds. 

11,809. LaTues, M. Stoddart, Glasgow. 

11,810. Drivine Cuurns, R. Gawley, Upper Ballin- 
derry, Co. Antrim. 

11,811. PRevENTING BottLes Burstinc, C. W. Watson, 
Uxbridge. 

11,812. Continvous Liquor and Syrup - HEATING 
Apparatus, J. Lang, M. Blake, and R. H. Smart, 
Glasgow. 

11,813. WaTer-TuBe StTezaM GENERATORS, Babcock 
and Wilcox, Limited, and H. W. Kolle, Glasgow. 
11,814. Preventinc Commutator Sparkine, H. H. 
Lake.—(General Electric Company, United States.) 
11,815. ELtectric Raitway Systems, H. Lake.— 

(General Electric Company, United States.) 

11,816. Ecectro-motors, H. H. Lake.—(General Electric 
Company, United States ) 

11,817. Erecrric Rattways, H. H. Lake.—(General 
Electric Company, United States.) 

11,818. Evectric Switcaes, H. H. Lake.—(General 
Electric Company, United States.) 

11,819. InsuLaTIne Conpuctors of ELectric APPARA- 
Tus, H. H. Lake.—(General Electric Company, United 
States. 

11,820. ELecTRIC CURRENT-MEASURING INSTRUMENTS, 
A. H. Lake.—(General Electric Company, United 
States.) 

11,821. ELEcTRIcAL Brush Houpgrs, H. H. Lake.— 
(General Electric Company, United States.) 

18,822. Controt of ELEcTRo-mMotor and other Cir- 
cuits, H. H. Lake.—-(General Electric Company, 
United States.) 

11,823. REGENERATIVE APPARATUS for RarmLway Pur- 
poses, H. H. Lake.—{General Electric Company, 
United States.) 

11,824. Dynamos, H. H. Lake.—{G@eneral Electric Com- 
pany, United States.) 

11,825, Transrormers, H. H. Lake.—(Gencra! Electric 
Company, United States.) 

11,826. Rugostats, H. H. Lake.—(General Electric 
Company, United States.) 

11,827. Maonetic CLiutcnes, H. H. Lake.—(General 
Electric Company, United States.) 

11 828. RecuLation of Dynamo ELectTRIc MACHINES, 
H. H. Lake.—(General Electric Company, United 
States.) 

11,829. Devices for Use in Startinc ELEcTRO-morors, 
H. H.. Lake.—{(General Electric Company, United 
States.) 

11,830. Brush Ho.tpgr for Dynamo ELecrric Ma- 
cnines, H. H. Lake.—(General Electric Company, 
United States.) 

11,831. Fretp Macyets of Dynamo ELECTRIC Ma- 
cuines, H. H. Lake.—(Genéral Electric Company, 
United States ) 





11,832. Om Gvuarps for Commutators of Dynamos 
H. H. Lake.—(General Electric Company, United 
States.) 


11,833. KLectric Switcues, H. H. Lake.—(General 
Electric Company, United States.) 

11,834. Evecrric Conpensers, H. H. Lake.—(General 
Electric Company, United States.) 

11,835. SpeeD Recuitators, H. H. Lake.—(General 

Electric Company, United States.) 

11.836. CommuTaTor BrusnHes for ELEcTRIG Dynamos, 
i. H. Lake.—(General Electric Company, United 
States 

11,837. Execrric Rattways, H. H. Lake.—(General 
Electrié Company, United States.) 

11,838. Evecrric Motor ConTRo.uers, H. H. Lake.— 
(General Electric Company, United States.) 

11,839. ControLtinc Devices for Exgctric Arcs, 
H. H. Lake.—(General Electric Company, United 
States.) 

11,840. CLzats or Hoipers for ELectric Conpuctors, 
A Lake.—(General Electric Company, United 





States. 
11,841. Mgasuxine the PorentiaL of Exxgttric Cur- 
RENTS, H. H. Lake.—(General Electric Company, 


United States.) 








11,842. ELtecrric Meters, H. H. Lake.—(General 
Electric Company, United States.) 


11,843. ELecrric FusEs, H. H. Lake.—(General Electric 


Company, United States.) 

11,844. Devices for CONTROLLING 
H. H. Lake.—(General Electric Company, 
States.) 

11,845. ELectric Fusgs, H. H. Lake.—(General Electric 
Company, United States.) 
11,846. Ratmway Sienats, H. H. Lake.—(General 

Electric Company, United States.) 

11,847. VARIABLE SPEED Driving Mrecuanism, H. H. 
Lake (General Electric Company, United States.) 

11,848. VARIABLE SPEED DrIvinGc Mrcuanism, H. H. 
Lake.—(General Electric Company, United States.) 

11,849. Device for ConTROLLING Motors from a Dis- 
TANCE, H. Lake.—(General Electric Company, 
United States.) 

11,850. Meters, H. H. Lake.—(General Electric Com- 
pany, United States.) 


ELECTRO-MOTORS, 
United 


11,851. Wrnpines of ELgectric TRANSFORMERS, Xc., 
H. H. Lake.—(General Electric Company, United 
States.) 


CLEARING Grasses from Lanp, P. C. Thomas, 

London. 

11,853. WaTER Power Enarnes, J. Piichel, Berlin, 
Germany. 

11,854. Pivot Hinoes for Cioset Sgats, C.. Hart, 
London. 

11,855. Macuings for WoRKING on Woop, W. 
London. 

11,856. Lastine Boots and Suogs, The Cutlan Lasting 
Machine Company, Limited, and J. E. Cutlan, 
London. 

11,857. PNEuMaTiIc and CusHIoN TrrEs, M. Polack, 
London. 

11,858. A BLoweR and Fire Screen, W. 
London. 

11,859. FURNITURE Castors, B. Froggatt, W. Cook, 
and P. L. Huskinson, London. 

11,860. Husk Hats, 8. C. Heard, L., R. H., C. N., and 
G. R. Neel, London. 

11,861. Fotpinec Lawn Swinos, D. C. Coble, London. 

11,862. CLEARING Grooves of TRAM Lings, F. A. 
Jones, O. Bowman, G. McMullen, and A. Rankin, 
London. 

11,863. Automatic Trap for ANIMALS, H. Wolfer, Bir- 
mingham. 

11,864, Propuction of ARTIFICIAL Fue, J. Y. John- 
son.—(The North American Fuel Company, United 
States.) 

11,865. Upricut Pranororte Actions, A. J. Woolway, 
London. 

11,866. Winpow Cuairs, W. Knot, London. 

11,867. MANUFACTURE of ARTIFICIAL GOLD, R. Ingham, 
Burnley. 

11,868. BrrumtNous or ASPHALTIC STRUCTURES, H. Mel- 
som, London. 

11,869. RECORDING and W. 
London. 

11,870. DentaL Dritis, W. Hohmann, London. 

11,871. WaTeR Heaters, F. H. Engels, London. 

11,872. VEHICLE CURTAIN ATTACHMENTS, F. W. Molden, 


London. 





Fry, 


Spray, 


Pens, A. Dittmiar, 


11,873. RENDERING PHospHoRIc Acip SoLuBLe in 
Citric Acip, G. Hoyermann, London. 
11,874. Means for DeTeRmininc the LeENotuHs of 


TexTiLtE Fasrics, J. L. Smith and E. Swann, 
London. 
11,875. Encrygs for Pumpine up Liquips, E. Wyld, 
Kew. 
Dickson, 


EXHIBITING Pictures, W. K. 


London. 

11,878. THREAD-DRESSING 
burg, London. 

11,879. BLast Furnace Apparatus, W. Crooke, jun., 
London. 

11,880. STRETCHER for TRovseRs, L. H. Bennett, 
Birmingham. 

11,881. ELecrric Fire Axarms, L. J. Abrahams, 
London. 

11,882. PHARMACEUTICAL Compounbs, H. E. Newton.— 
(Farbenfabriken vorm. F. Bayer and Co., Germany.) 
11,883. Werpcz Toots for Coat Minne, A. Ivanoff, 

London. 

11,884. Furnaces, J. Hinne, London. 

11,885. REGULATOR WatcuH SprinaGs, A. J. Boult.—(R. 
Lange, Germany. 

11,886. Biast FuRNACcE Apparatus, J. E.C. Koch.— 
(W. BE. Koch, United States, and Leistre Mining Com- 
pany, Mexico.) 

11,887. Repucine Vatve, O. Lindemann.—(£. Korting, 
Germany.) 

11,888. Boor Macutngs, F. Everett and W. R. Mudd, 
London. 

11,889. ELectric Devices for Mines, W. Norres, Liver- 


Macuings, G. A. Freden- 


pool, 

11,890. CoNnTROLLING the FLow of Liquips, C. Ténjes, 
Liverpool. 

11,891. Spoon, R. C. Oldfield, Liverpool. 





11,892. Locks, H. W. Chubb, London. 
11,893. Lawn Tennis Bats, H. 8. Cole, London. 
11,894, TRADESMEN’s INDIcaToR, E. S. Mummery, 


London. 

11,895, FLEXIBLE TuBING, W. M. Angus and A. Robin- 
son, London. 

11,896. KEEPING TRamcaR Sgats Dry, W. H. Storey, 
London. 

11,897. DisTRIBUTING Sprrit, R. E. Ellis.—(Société de 
Ploeg, H. Colliez, Loustau et Cie., France.) 

11,898. SuLpHuR Cotours, R. B. Ransford.—(L. Cassella 
and Co., Germany.) 

11,899. Topacco Pips, E. W. H. Large, London. 

11,900. Gut Racquets, J. A. Baker, London. 

11,901. Gas CARBURETTING Spray, A. G. Harknett, 
Southend-on-Sea. 

11,902. SHart Srinkinc Apparatus, F. Grumbacher, 
London. 

11,903. DiscHarGinec Surps, R. Haddan.—(Eisenwerk 
(vormals Nagel and Kaemp) A.-G., Germany.) 

11,904. CoNVERTING BICARBONATE of Sopa into Sopa 
AsH, A. H. Hooker, London, 

11,905. Door Latcues, G. Castleden and J. Studd, 
London. 

11,906. ADVERTISING SicNBoarRDs, &c., W. J. Roll, 
London. 

11,907. Bricks, A. L. Roberts, Ipswich. 

11,908. Paper Bac Macuing, M. Herzberg and R. Wabl, 
Paden, Germany. 

11,909. Grarn Divipers, J. F. Steward, London. 

11,910. TaBLe for CoNCENTRATING OrEs, G. A. Over- 
strom, London. 

11,911. Drivinc Betts, E. Magaldi, London. 

11,912. Maxine Fasric Pictures, J. Szcepanik, 
London. 

11,913, ADVERTISING DevicEs, J. Hallett, London. 

11,914. ELectriciry Maximum Demanp INbIcaTors, G. 
C. Fricker, London. 


26th Muy, 1902, 

11,915. Vest, 8. C. Senington, Bristol. 

11,916. Gear for IRoninc Macuings, T. 
Manchester. 

11,917. Haricor BeaN Preparation, E. J. Dawson, 
Glasgow. 

11,918. Cigar Casgs, R. F. Mackay, London. 

11,919. INpIcaToR SwiTcH, F.C. N. Bergh and F. Farrer, 
Brighton. 

11,920. Sprayinc Liquip Hyprocargon, 8. Griffin, 
Bath. 


Bradford, 


11,921. Castine STEEL, J. Marshall, Glasgow. 
sg ELEcTRIc GUN-sIGHT CoRRECTOR, G. Hilhouse, 
ndon. 
11,923. CoIN-FREED Macuines, J. Moss and C. G. 
Beechey, Liverpool. 
11,924. Motors, B. I. Draper, Liverpool. 
11,925. Suetves, J. Parker and Parker and Son, 
Limited, Birmingham. 
11,926. Taps, J. B. Knowles, Bradford. 
11,927. TorsrngEs actuated by Stgam, J. D. Macdonald, 
gow. 





11,928. TurBingEs, J. D. Macdonald, Glasgow. 

11.929. Sprinninc Mugs, J R. Wain and Howard and 
Bullough, Limited, Accrington. 

11,930, ArcHERY Game, T. Etherington and F, A. P. 
Lloyd, Blackburn. 

11,931. Cigar CutrEr, T. Wilcox, Birmingham. 

11,982. SprED INpicaTors, L. W. Heath and R, C. 
Clinker, Rugby. 

11,933. Boor TREE and Ticker Houper, W. H. Clowes, 
Birmingham. 

11,934, CycLe-pRIVING MECHANISM, T. and W. P. Reid, 
Northfield, Wores. 

11,935. Fry Papers, F. W. Hampshire, Derby. 

11,936. Sgats for TRaMcARS and VEHICLEs, J. White, 
Glasgow. 

tai. Decent for SupporTING SuHELvgs, R. Owen, 

Live J 

11,938. Suprrortine Pir Cacsgs, J. and T, Howden, 
Sheffield. 

11,939 LIyTegNAL ComBusTION Encines, E. Hotlinger, 
Berlin, Germany. 

11,940. ‘“* Frog” for OvERHEAD Rai_way Conpuctors, 
The Palatine Engineering Company, Limited, and 
R. Blakiston, Liverpool. 

11,941. Domestic FrrEpLACEs or Heartus, W. H. Hunt, 
London. 

11,942. INDIA - RUBBER TiRE and Rim, J. Watson, 
London. 

11,943, TirE Banp, F. J. Nunn, Drinkstone, near 
Woolpit, Suffolk. 

11,944. ApDsusTaBLE Fork Cup for Rim Brakes, The 
Albert Eadie Chain Company, Limited, and D. W. 
Bassett, Birmingham. 

11,945. TrrEs for Moron Veuicies, E, A, Stretton, 
Birmingham. 

11,946. ELLiprocRapu, E. G. Besant, Cambridge. 

11,947. Raprp GENERATION of Steam, G. R, Steward, 
London. 

11,948. MonEy Boxes, A. W. Pocock, London. 

11,949. MEasuRING the StRENGTH of LiGurt, F. Scheler, 
London. 

11,950, Brush HoLprr for Motors, C. Mitchell, Ossett, 
Yorkshire. 

11,951. Ligutine of CLocxs, H. H. Ward, Elstree, 
Herts. 

11,952. RarLway UMBRELLA RECEPTACLES, J. M. Norton, 
London. 

11,953. Ink Writs, G. Brazier, London. 

11,954. StroraGEof PHoTroGRaAPHIC NgGaTIvEs, W. Brown, 
Salisbury. 

11,955. VaLves, G. F. Clifton, London. 

11,956. Toy, E. J. Hyatt, London. 

11,957. Braxgs, I. A. Timmis, London. 

11,958. ImproveD Putrig Leoaoinc, W. H. 
London. 

11,959. HaNKING Macuings, H. Walker, London. 

11,960, Type Composinc MacurneE, F. Wicks, London. 

11,961. Soap, W. Walther, London. 

11,962. ManuractuRE of LacinG Koch, 
London. 

11,963. Scissors, H. C. Willmott, Woodford, Essex. 

11,964. Lamps, J. Sandbrook, Birmingham. 

11,965. BookMARKER, C. L. Hranda, London. 

11,966, Means of OBTAINING Motive Power, P. Ditmar, 
London. 


Beck, 


Hooks, F. 






11,967. Track for VenicLes, A. G. Brookes.—(4. 7. 
Prescott, United States ) 
1,968. ANasTHETIC INHALER, 8. J. and H. Coxeter, 


London. 
11,969. SutpHURIC ANHYDRIDE, G. Eschellmann, A. 
Harmuth, and Tentelevsky Chemical works, St. 
Petersburg, Russia. 
11,970. Rapiators, P. Ramier and A. Marchal, 


London. 

11,973. ELecTRic ACCUMULATOR PLaTeEs, A. Fischer, 
London. 

11,974. VENTILATORS for STeEamsHips, W. 
London. 

11,975. Device for Supportinc INCANDESCENT Gas 
Mantes, &c., A. H. Smethurst and J. Phillips, 
London. 

11,976. INCANDESCENT Lamps, C. G. Redfern.—(La 
Société Anonyme d' Exploitation des Brevets Landi, 
France.) 

11,977. Leap Penciis, D. Dunham, London. 

11.978. TRENCH-MAKING APpPARaTUs, E. Chaquette, 
London. 

11,979, SutpHAMIDEs, G. B. Ellis.—(Sociét’ Chimique 
des Usines du Rhone anciennement Gilliard, P. Monnet, 
et Cartier, France ) 

11,980. CaRDING MACHINE FeeEpeErs, P. A. Liebscher, 
London. 

11,981. PNgumatic Tires, J. Cottrell and A. H. Smith, 
London. 

11,982. Firyrnc Macurings, J. Seiberl, London. 

11,983. PHOTOGRAPHIC PROCESS on ALUMINIUM, A. Huck 
and L. Fischer, London. 

11,984. HEarTuHs, Hobson and Co., Limited, T. Hubson, 
jun., and W. Hobson, Longton. 

11,985. PRintinc Macuine, W. Long and P. H. Bayer, 
Gravesend. 

11,986. Process of HEATING Mera.s, G. W. Sargent, 


McLaren, 


London. 

11,987. PRINTING GEOGRAPHICAL Maps, N. Tornauw, 
London. 

11,988. Boot Hook, T. H. Plummer, London. 

11,989, Hevicat Gearine, C. Wiist-Kunz, London. 

11,990. WATER-PURIFYING APPARATUS, A. J. Boult.— 
(C. L. Kennicott, United States.) 

—_— ENAMELLING of METAL ARTICLES, H. Oschatz, 
ondo' 


11,992, PHonocrapus, J. Burnt and E. Cervenki, 


London. 
11,993, AUTOMATIC PRESSURE REGULATOR, F. Baertl, 
London. 
11,994. Circuit Ciosinc Devices, O. Graetzer, 
London. 


11,995, CALCULATING APPARATUS, G, P. Pierce, London. 
27th May, 1902. 


Gor Batts, E. Kempshall, London. 

Automatic Coup.inas, G. W. Moon, Sussex. 

11,998, Botrirs, D. A. Murdoch, Belfast. 

11,999. STRIKING SuRFACE for MatcuBoxgs, F. Hulme, 
Stretford. 

12,000. GrinpinG Macuinery, O. E. Philippi and D. L. 
Bisset, Glasgow. 

12,001. ROLLER Bopy-LirT1InG Guarp, 8. C. L. Millman, 
Plymouth. 

12,002. Makinac EARTHENWARE Pipgs, M. 
Keighley. 

12,003. FEEDER PILLAR for ELEcTRIc TRAMs, C. Becking- 
sale, Cheltenham. 

12,004. Pinc-ponG Batt Pickger-up, G. T. Denyer, 
Nuneaton. 

12,005. Hanp DracG Raxgs, E. C. Blackstone and G. 
Humphreys, Stamford. 

12,006. LANTERNS for LecTuREs, &c., F. W. Branson, 
Leeds. 

12,007. Prerarinc Cops of Yarn, H. M. Girdwood, 
Manchester. 

12,008. MANUFACTURING BUILDING MATERIAL, J. John- 
son, Manchester. 

12,009. Rupsper Hosk Pipe Covpiine, J. H. Parr, 
Manchester. 

12,010. ARcHERY GamE, R. Marsh, Halifax. 

12,011. Hearsks, D. Kitching, Harrogate. 

12,012. Batt Picker-up, H. O. and J. O. Roberts, 
Gloucester. 

12,013. Syrinces, R. H. Eddy, Glasgow. 

12,014. AuTomaTic FggEp-waTeR Recuiator, G. H. 

ally, ‘ow. 

12,015. Orr Lamps, A. J. Adamson, Liverpool. 

12,016. Marine Spgep Reauiator, W. Hopkins, 
Lianelly. 

12,017. Hanpies for VeLocirepgs, G. Gilbert and E. 
Mushing, Coventry. 

12,018. Hgzatine Stoves, G. Gilbert, E. Mushing, and 
T. Harrison, Coventry. 


11,996. 
11,997. 


Yarrow, 





12,019. TestiInc GERMINATING CAPABILITIES of BARLEY 

. E. Goff, Birmingham. r 

12,020. Guarp for Raipway Veguicies, E. Hall, Bir- 
mingham. 

12,021. VARIABLE SPEED and RevERsING Gear, J. M, 
Ross, Glasgow. 

12,022. Recoverine Sats from AMMONIA Liquors, J, 
Foster, Glasgow. 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Official Gazette, 





687,661. Warer-rubE Borer, 2. Schulz, Berlin, Ger 
many.—Filed January 8th, 1901. 

Claim.—(1) In a water-tube boiler, a main drum and 
an auxiliary drum, series of water-tubes connecting 
said drums, and auxiliary combustion chamber within 
the series of tubes, auxiliary means therein for supply. 
ing a combustible to said chamber, and a fire-bridge 
arranged to direct furnace gases to and within said 
auxiliary combustion chamber, substantially as de- 
scribed. (2) In a water-tube boiler, a main drum and 


(687,661 




















three auxiliary drums, tubes connécting the main and 
auxiliary drums to form water legs, said tubes 
staggered at their upper and lower portions, and the 
outer tubes forming a solid wall at their central por- 
tions, flues between adjacent water legs, means for 
injecting gas on either side of the fireplace adjacent 
each drum, an auxiliary combustion chamber in each 
of the side water legs, means for feeding a promoter 
of combustion at one end, a fire — and means for 
feeding gas at the other end thereof, substantially as 
described. 
687,992. DyNAMo-ELECTRIC MacuInERY, A. Church- 
ward, Chicago, Ill.—Filed December 18th, 1899. 
Claim.—{1) The combination with the field-casting or 
frame of a dynamo-electric machine, of wrought iron 
or steel plates secured to said frame, wrought iron or 
steel pole pieces seated against said plates, and means 
for securing the pole-pieces removably in position on 
said plates, substantially as described. (2) The com- 
bination with the field-casting or frame of a dynamo- 





electric machine, of wrought iron or steel plates bolted 
to said frame or field casting, wrought iron or steel 
pole-pieces seated against said plates, and bolts applied 
between the frame or field casting and the pole-pieces 
and passing through the plates to clamp the pole-pieces 
removably to the frame or field casting with the plates 
intervening, substantially as described. 
688,053. Boer, J. A. Arrasmith, Colfax, Wash — 
Filed April 19th, 1901. 
Claim.—(1) A steam boiler having a fire-box and 
fire tubes, the fire tubes being extended rearward over 
the fire-box to the rear portion thereof, the tube sheet 
at the rear portion of the fire-box inclining upwardly 
and rearwardly, for the purpose specified. (2) A steam 
boiler having a fire-box, fire tubes extended rearward 
over the fire-box, a tube sheet lying in an inclined 
position over the rear portion of the fire-box, crown 





sheets in major and minor sections, the major of which 
is below the tubes, and a baftie-plate hingedly mounted 
below the tubes, substantially as descri (3) A 
steam boiler having a fire-box, fire tubes extended 
rearward over the fire-box, a tube sheet lying in an 
inclined position over the rear portion of the fire-box, 
and a baffle-plate hinged below the tubes for the pur- 
pose set forth. 
688,139. Sream Borter, E. V. Keuren, Poughkeepsie, 
N.Y.—Filed July 13th, 1901. c 

Claim.—(1) Ina boiler, a conical water-jacket extended 

from the flue sheet into the fire chamber, substantially 








as specified. (2) In a boiler,having flues, a water- 
jacket attached to the flue-sheet and surround: Boon 


flues, said water-jacket being extended forw: 
the heating chamber, substantially as specified. 
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THE NEW DIESEL ENGINE. 
No. II. 


RETURNING now to the normal working of the engine, 
the oil for combustion enters the cylinder by the central 
plug valve. When this valve opens the oil is blown in 
by a small puff of air from the reservoir. The quan- 
tity so blown in at each working stroke is exactly 
regulated by the governor and measured out, so to speak, 
by an oil plunger feed pump. This pump is driven by 
a small crank pin on the end of the cam shaft. Oil is 
admitted to the barrel of the pump by a piston valve 
moved by a lever oscillated by the same shaft. The 
fulcrum of this lever is an excentric boss upon a spindle 
shaft turned to and fro through a small angle by the 
governor as the engine speed rises or falls. The lever 
fulcrum is thus raised or lowered, and in consequence the 
oil admission port area is increased or lessened and the 
point of cut-off of this oil admission retarded or hastened 
in proportion to the load on the engine. The governor 
used is one of common type—inverted bell cranks, two 
balls, and a central spring. This governing of the oil 
admission, which it will be noted is effected without 
change in the plunger stroke of the pump, works very 
prettily and with quick, unhesitating, and unerratic sen- 
sitiveness ; no trace of hunting could be detected on the 
occasion of our examining the engine at Harrogate. 

This pump forces the quantity of oil required for each 
stroke into the valve-box immediately round the nozzle 
of the valve in the cover of the working cylinder. It does 
so during the intervals between successive working 
strokes. The volume of oil so forced in per working 
stroke is little more than s}5 cubic inch per horse- 
power. Ina 80 horse-power engine it is under } cubic 
inch. The cam shaft, several times referred to above, 
runs at one-half the speed of the crank shaft. It lies 
horizontally, as seen in Fig. 6, ante, and is driven by bevel 
gear and a vertical intermediate shaft. 

While working under load the external casing keeps 
quite cool in its lower half—so cool that the hand may 
be kept against it any length of time—while the top end 
of this casing may be touched by the hand without 
scalding. We took the temperature of the inflow of the 
cooling water at 55 deg., and that of the outflow at 93 deg. 
Fah. at Harrogate. This was on a rather cold day. 
A somewhat rough measurement of the external tem- 
perature of the iron of the exhaust pipe close to the 
engine gave between 130 and 140 deg. Fah. The exhaust 
gases are passed through a silencer, and at their discharge 
just above the roof of the engine-house into the open 
they showed a temperature of only 120 deg. Fah. These 
gases were perfectly colourless and invisible when the 
engine was loaded, and did aot in the least degree brown 
or otherwise discolour a sheet of pure white paper held 
close over the end of the pipe for three minutes. Occa- 
sionally a minute speck of black soot was thrown on the 
paper; four such specks, each about jin. in diameter, 
appeared during the above three minutes. No smell 
could be detected in the exhaust and all the general 
indications are of absolutely perfect combustion and sur- 
prising efficiency in the using up inside the engine of the 
heat of combustion. When the engine has no load on it 
light wreaths of visible smoke or vapour come from the 
exhaust, 

Numerous examinations of the inside of the cylinder 
and of the valve faces and seats have been made after 
prolonged running. In all cases the piston face and 
cylinder walls and valve seats have been found clean, 
without any trace of deposit. 

The engine seen by us is a beautiful piece of mechanical 
workmanship. It runs with great smoothness, and with 
practically no vibration that can be felt. Fig. 10 gives 
a tachograph from a 30 horse-power nominal engine 
running at 192 revolutions per minute, and direct- 
coupled to a dynamo; and this diagram and the accom- 
panying table shows how efficient the governor action is. 
Here the engine has two fly-wheels mounted on the shaft, 
as is recommended for electric lighting work. With these 
two fly-wheels 25 candle-power lamps showed no flicker 
during a test made in April. 1901, at Warsaw. A slight 
flicker was observed with sudden change of load when 
only one wheel was mounted, but the changes of speed 
for like ranges of load were nearly the same. 

TABLE I.--Normal Speed 190 R.P.M. 


Load changed suddenly Percentage to normal load Percentage 


from kw. to kw. of sudden change of load. change of speed. 
41-7... 23-8 F - 5-0 sey + 1-73 
42-2 16-5 66-1 Os, ae Oe 
ee cde - 87-0 leh Sane a 
24-0 ... 16-75 ... — 18-6 + 0-51 
16-75 ... 8-35 — 21-5 + 0-6 
16-5... 23-7 4+ 18-5 0-75 
16-5 41-8 + 64-9 - 2-1 
23-7 nee + 47-5 Pierre 2-0 
Very numerous tests in respect of economy of oil 


consumption per indicated and brake horse-power hour 
have been made in different countries by well-known 
outside engineers, as well as by the engineers of the 
Werk Augsburg; among others by Bros. Sulzer, of Win- 
terthur ; Professor Schréter, of Munich ; Professor Guter- 
muth, of Darmstadt; Professor Sauvage, of the Paris 
Ecole des Mines; Professor E. Meyer, of Charlottenburg ; 
Professor Doepp, of St. Petersburg; Professor Denton, 
of the Stevens “Institute, Hoboken; while in England 
Professor W. C. Unwin wrote a very favourable report 
after careful examination of the engine, and Professor 
Watkinson, of Glasgow, also made a series of tests. In 
1896 and 1897 Professor Schriter got excellently shaped 
indicator diagrams from it, and even at that date the 
indicated work at full load represented 84 per cent. of the 
heat of combustion of the petroleum consumed, and 38} 
per cent. at half load. The brake horse-power at same 
date was 25} and 22} per cent. of this heat of combus- 
tion at full and half loads. These results were obtained 
from a 20 horse-power single-cylinder engine. At the 


same date, in a 100 horse-power two-cylinder engine, the 
petroleum consumption per horse-power hour was about 
83 per cent. less than in the small engine, In the smaller 





size, on tests of one hour’s duration each, the consump- 
tion was, per indicated horse-power hour, *40 to °41 Ib. 
for full, and °36 Ib. for half load; while per brake horse- 
power hour it was °53 to ‘55 Jb. forfull, and °61 lb. for 
half load. 

In the spring of 1899, Professor G. von Doepp, of St. 
Petersburg, made, on behalf of some Russians interested 
in the engine, a most thorough investigation, one com- 
plete in every respect except that he was unprovided with 
means to take accurate diagrams from the air compressor, 
the work done in which, therefore, he could only approxi- 
mate to by theoretic calculation. His fuel was naphtha, and 
the consumption per indicated horse-power was about 5 per 
cent. less than the above quoted. The frictional efficiency 
of the engine he tested was lower than in the other case, 
so that at full load the consumption per brake power 
was about the same, and at half load slightly higher than 


10 


Fig. 10. 
Taghograph at a2 Revs per min. 


motor depends on its brake power induced Herr Diesel 
and his colleagues to reconsider the whole design of the 
mechanism of his engine. They had now attained very 
brilliant thermodynamic success, which was, however, in 
some degree marred by the falling of the mechanical effi- 
ciency from 82 per cent. at 40 horse-power to 47 per cent. 
at 8 horse-power in this engine of 80 normal horse-power. 
Their efforts to rectify this disadvantage have resulted in 
the eminently simple, quiet-working, and steady-running 
engine which we have here illustrated and described. 
Along with the mechanical improvements now intro- 
duced, which include drastic simplification of the oil- 
spraying and injecting arrangements as well as the 
introduction of two-stage air-compression and consequent 
diminution of the air pump to quite tiny dimensions and 





the abolition of piston-rod, crosshead, and guide-bars, 
came improved thermodynamic results. The following 
Table II. gives extracts from 
the results of tests made 
in November of last year. 
The first portion of this table 





x 220 Volt 1082 Amp 


is for a 70 normal horse- 
power engine running about 





Steady Speed 4 
+52 


220 Volt, 189-9 Amp. 





160 revolutions per minute, 
while the second part refers 
to an 8 normal horse-power 


W- Steady Speed 





engine running at 265 rev- 
olutions per minute. In 





+104 


that of petroleum in Schréter’s earlier tests. The 
naphtha used was unmixed with lighter oils, and had 
specific gravity ‘87 to ‘88, with a heat of combustion 
19,650 Eng. heat units per lb. Of this heat about 29 
per cent. was carried off in the cooling water circulated 
through the jackets, while between 24 and 25 per cent. 
appeared as brake horse-power. The three diagrams in 


Figs. 11, 12, and 13, are reproduced from Professor von | 


Doepp’s most interesting report published at St. Peters- 
burg in the autumn of 1900. In Fig. 11, in which we 
have added the lower curve to Doepp’s diagram, the 


vertical ordinates of the upper curve measure kilo- | 


grammes naphtha used per hour, while the horizontal 
scale measures brake horse-power. The height between 
the two curves at each point gives that portion of the 
oil consumption spent on the frictional and other internal 
resistances of the engine. 
straight line, giving 160 grammes = °35 |b. per hour per 
horse-power. The approximate straightness of this line 
corresponds nearly, but not exactly, to the almost 
uniform height of the lower curve of Fig. 12, which 
gives the consumption per indicated horse-power, while 
the upper curve gives that per brake horse-power, the 
horizontal scale being again brake horse-power. The 
same horizontal scale is again used in Fig. 13, while the 
three curves give the ratios of the work done at the 
brake to the heat of combustion, of the work done on 
the piston to the same heat of combustion, and of the 
brake to indicated horse-power. 
the heat of combustion was taken at the lowest of the 
calorimetric values yielded by the tests of the oil. 
These results were considerably bettered later on. In 
the autumn of 1900 Professor E. Meyer's exhaustive 


tests upon a 80 nominal horse-power engine running at | 


180 revolutions per minute gave the results which we 


published in our issue of April 26th, 1901, in an article | 


written by the late Mr. Bryan Donkin. 


These results showed that in the interval from 1897 to | 


1900 the fuel consumption per brake power was reduced 
over 15 per cent., while the ratio of net brake work to 
heat of combustion at normal load was raised from 25 to 
over 30 per cent., while the cylinder indicated power rose 
to about 40 per cent. of the same heat. This latter is 


Ag per hour 





BrakeHP 


Fig. IH. 


subject to the deduction of the negative work done in the 
air compressor, which, at the highest or 40 brake horse- 
power, amounted to about 1} horse-power, and reduces 
the net indicated power to 38 per cent. of the heat of 
combustion. The maximum pressure shown by the cards 
varies from 34 to 36 atmospheres, or 500 Ib. to 5301b. per 
square inch. 

But these tests were made nearly two years ago, since 
which time the engine has been largely reconstructed in 
its mechanical detail. 
11, 12, and 13, show how nearly uniform the indicated 
power efliciency remains through a long range above and 
below normal power. In fact, it will be noticed—a point 
shown very clearly on Fig. 13—that this efficiency rises, 
slowly indeed, but steadily, as the power is reduced to 
below half the normal. The obvious main reason for 
this is the increased ratio of expansion accompanying 
the smaller powers. The similar gain with early cuts-off 
in steam engines is generally masked by the greatly 
aggravated proportionate cylinder condensation. But 
naturally the ratio of brake to indicated power cannot 
be prevented from falling seriously at very low powers, 
and the obvious fact that the commercial value of any 


The lower curve is nearly a 


In these calculations | 


The above table, and also Figs. | 


both American petroleum 
was used. It had a specific 
gravity of ‘793, and a calorimetric heat of combustion 
of about 18,000 lb. Fah. heat units. 


TaBLe II. 
70 nominal brake horse-power. 
Brake horse-power ... ... 87-4 ... 70 .. 558 41-2 
Mean effective piston pres- 
sure, lb, persq.in.... ... 113 .. 88 ae ... 69 
Brake + indicated _horse- 
oe, ial ork eas 28s O.. Sas Ha @ 
Fuel consumption, lb. per 
Indicated horse 1 
| power... ... 33... +383. BL. 8 
oe rake _horse- 
power ... 42... MM... -@. Sf 
8 nominal brake horse-power. 
Brake horse-power ... ... 10-0 ... 8-6 ... 4:25... 2+ 
Mean effective piston pres- 
sure, lb. persq.in.... ... 110 .. 101 .. 68 8B 
Brake + indicated horse 
hat ee ee ee - 77 i2 57 -46 
Fuel consumption, lb. per 
Indicated horse 
OE cr <et 38 . 36. 3D... +34 
hour per Babe horse- 
power ... “51 +30... +62 73 


A recent circular issued by the makers guarantees the 
oil consumptions at normal] power for the different sizes 
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Kg per hour 
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39 


| 
} 
| of engine according to a scale from which the following 
| is extracted :— 
| Normal brake horse- 
aera 
| Oil consumption, Ib. 
per hour per brake 
horse-power OO... 8.2: SB... 
| It is well known that ordinary oil engines are some- 
| what extravagant in their use of: lubrication. We are 
| informed that the Diesel engine uses the 7; part of 
la Ib. av. only per brake horse-power hour. The 
| lubricant used is a thick heavy oil, fed into the bearings 
| by a screw plunger, driven down by an adjustable 
| pawl-and-ratchet wheel motion worked from the air 
; compressor side lever. 
| There remains to be considered the cost of power pro- 
duced in this way. In Austriaand Hungary, where crude 
oil apparently costs from £3 to £6 per ton, the total cost per 
brake horse-power hour comes out about the same as for 
power-gas engines, and only from } to 3 that for steam 
engines. The calculations are made for 25, 50, and 100 
horse-power. They ailow 6 per cent. interest on total first 
cost, 7 per cent. annual depreciation on machinery and 
plant, and 2} per cent. on land and buildings; and for 
maintenance 4 per cent. on boilers, 2 per cent. on 
machinery and plant, and 1 per cent. on buildings. In 
the Diesel the fuel cost is from 22 per cent. to 45 per 
| cent. of the whole, according to size of engine and price 
of oil. The wages are about } to } the total cost in the 
| case of steam plant, about } for gas engines, and from 
qx to ;4, for the Diesel engine. For 100 horse-power the 
total cost per brake horse-power hour averages about {, 
4, and } English penny for the three classes. The steam 
engine is assumed to use 24]b. of steam per brake 
horse-power hour. A similar calculation for Northern 
Russia, using in the Diesel motor raw naphtaaand allow- 
ing 55 Ib. of this per brake horse-power hour, shows the 
costs for the steam, gas, and Diesel generation of 100 
horse-power are 13, 1,4, and 33 English penny per brake 
horse-power hour. In this calculation 3} 1b. coal per 
steam brake horse-power hour is allowed, and for smaller 
powers than 100 the comparison is more favourable to 
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the Diesel motor. Here the fue] accounts for } in small 
and- 4 in large Diesel motors of the total cost. In 
Germany, crude naphtha costs about £4 per ton, and 
crude petroleum about £5 5s., while petroleum costs 
about £10 per ton. Using crude naphtha and petroleum, 
the Diesel fuel cost per brake horse-power hour is only 
from 0°22 to 0°27 English penny. 

Professor J. E. Denton and others have made many 
tests in the United States, and have found no difficulty 
in using all the crudest American oils, such as Pratt's 
fuel oil, Lima fuel oil, California crude oil, Eagle oil, &e. 
The Lima fuel oil is said to sell in Chicago at a price 
equal to 15s. per English ton, or ‘08d. per lb. None of 
these oils was found to deposit any residue in the cylinder. 

In England suitable oils are obtainable at cheaper 
prices than those used for the above calculations for 
Austria, Germany, and even Russia. Texas Solar oil 
costs at the London docks 50s. and Russian Solar oil 65s. 
at present. The Borneo oils are also moderately priced. 
But these are partially refined oils, and the crude oils are 
equally good for this engine. Texas liquid fuel serves 
the purpose admirably, and has a heat of combustion of 
19,300 English heat units, practically the same as, and 
sometimes rather more than, that of the refined oils. Its 
price at the London docks is 35s. per ton, and freightage 
to various parts of the country adds from 5s. to 10s. to 
this. Allowing something for cartage, we may take this 
oil as costing 46s. 8d. per ton, equal to }d. per lb. We 
then find that the fuel for the Diesel engine costs on an 
average jd. per brake horse-power hour for the larger 
sizes and 1d. for the smaller sizes. The price of the 
engine itself is a little more than double that of .a good 
steam engine equal to the same service; but, taking 
into account the cost of boiler, of foundations, chimney, 
and housing, the total cost of the Diesel installation 
appears to be, under normal conditions, slightly less than 
that of the steam plant. 

Early in this year one of these motors was laid down 
for sewage pumping service in Harrogate. The borough 
engineer, Mr. Geo. Wilkinson, presented to the Council 
comparative estimates of the cost of doing the work by 
(1) Diesel engine, (2) electromotor, (3) ordinary oil engine, 
and (4) gas engine. The contract price of the 32 horse- 
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30 


10 iS 20 35AP. 


Fig. 13. 


Heat of Combustion here taken 
at lower of the two limits 


power Diesel engine was £708, and the actual cost of the 
installation, including pump, foundations, belting, and 
other sundries, came to £1022, of which about £900 was 
due to the engine itself. The plant is estimated to run 
seven hours per day at 32 brake horse-power and sixteen 
hours per day at 16 brake horse-power throughout 300 
days per year, and two men’s wages are allowed for, as 
also 4 per cent. for maintenance and repairs, and 6 per 
cent. for interest and sinking fund. Owing to difficulties 
of transport to the site of the sewage plant, the oil at 
present costs 85s. per ton. Under these conditions Mr. 
Wilkinson finds the annual cost of the whole plant to be 
£440, or almost exactly 3d. per brake horse-power hour. 
In this cost the oil accounts for over £160, and if it cost 
td. instead of nearly double this, some £80 would be 
saved, and the cost per brake horse-power hour would be 
reduced to under 3d. This includes all the costs due to 
the pumps as well as to the engine. 

Mr. Wilkinson's comparative estimates are based upon 
a unit of 20,000 gallons pumped against a head of 100ft. 
Assuming the above cost ofthe Diesel plant as unity, the 
electric motor, taking current from the mains at ld. per 
B.T. unit, would cost 1°44 times as much, the oil engine 
1-7 times as much, and the gas engine 1°65 times as 
much. The four calculations were made on the same 
bases in respect to capital and working expenses, except 
that no wages at all were debited to the electrical plant, 
whose costs therefore stand really higher than just 
stated. The items put down for interest and sinking 
fund in the four cases were in the ratios—Diesel, 1; 
electrical, 39; oil engine, -66; gas engine, -58. These 
ratios certainly do not err in favour of the Diesel engine, 
and in average English conditions they would be more 
favourable, This is an important consideration, because 
this item amounts to one-seventh of the whole in Mr. 
Wilkinson's estimate of the cost of using the Diesel 
plant. This plant at Harrogate was put in by the 
Diesel Engine Company, Queen Victoria-street. 

The photographic view of the engine in our issue of 
May 30th, page 528, should have been described as 
80-B.H.P, Diesel engine, not 30-B.H.P. as it appears. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: H. H. 
Meadus, to the Jupiter; E. F. Ellis, to the President, additional, 
temporary as Engineer Inspector for Gun Mountings, and for ser- 
vice at the Admiralty for gun mountings. Staff engineers: E. J. 
Edgar, to the Pembroke for the Mohawk; F. M. Cottam, to the 
Pembroke for the Astrea, on paying off. Chief engineer: A. R. 
Pattison, to the President, for temporary service at the Admiralty. 
Engineers: E. D. Mallinson, to the Hibernia, for Malta Dockyard; 
E. O. Hefford, to the President, for service at Vickers, Sons, 
and Maxim, Barrow-in-Furness; W. E. Hart and A. E. Hyne, 
to the President, for temporary service at the Admiralty ; 
L. W. Swift, to the Vivid, for the Wolf; H. Wall, to the Presi- 
dent, additional, for service as Resident Overseer for the Inspection 
of the Mounting of Naval Guns at Elswick; F, R. Roskruge, to the 
President, for service to assist the overseer at Elswick. Assistant 
engineers: A. C. Cossey, to the President, for service to assist the 
overseer in inspection of mounting naval guns at Woolwich ; 
J.J. Sargent, to the Scylla. ; 


THE CAUVERI FALLS ELECTRICAL 
POWER TRANSMISSION. 
No. II. 


As mentioned before, the whole of the electrical plant 
was constructed and erected by the General Electric 
Company of Schenectady and New York, U.S.A. The 
description of this plant is divided into two sections, 
first that for generating and transmitting the power to the 
Kolar goldfields, a distance of 91} miles from the trans- 
former house near the generating station; secondly, that | 


Se + — 


3° 0. 





Fig. © 


for distributing and utilising the power throughout the 
various mines on the Kolar goldfields. 

Generating plant.—As the power is used almost 
entirely for operating induction motors, and owing to the 
length of the line and to the fact of practically no lighting 
power being required, a frequency of twenty-five cycles 
was adopted. This frequency is specially suited for 
induction motors. At this frequency the loss of power in 
the line—calculated at 12 per cent.—is low, as also the 
drop in voltage due to self-induction, and the power 
factors of the motors, and therefore of the line, should be 
high. If at any time are lighting is desired, motor 
generators or frequency changers can be installed. 


‘Cross Section 
we 


Section on A.B 
42° 


I 62— + 


{ 





CROSS SICTION OF GENERATING 


the receiving end of the line, the remaining one being 
spare. 

The generators are of the General Electric Company 
standard type, with revolving fields and stationary arma- 
tures. The high voltage winding is stationary, and subject 
to no strain due to centrifugal force or vibration. The 
revolving part contains no winding which has a difference 
of potential of more than 60 volts; this low voltage for 
excitation permits the use of strip copper winding on the 
fields, which has the advantage of securing the most 
perfect mechanical structure. One edge of each turn of 
the field winding is exposed, and air is forced through the 
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STATION 


core and winding of the armature by the revolving poles. 
The speed chosen was 300 revolutions per minute, which 
was that recommended by the turbine makers. 

Two exciters of 75 kilowatts each are provided ; these 
are of the multipolar type, with carbon brushes, directly 
connected to special turbines. They are wound at 
110 volts and compounded, so as to maintain a constant 
potential at all loads. The speed is 465 revolutions. Each 
exciter is capable of furnishing sufficient current for the 
excitation of the whole six of the generators, and also for 
the auxiliary lighting of the generating and transformer 
stations. 

On account of the unhealthy position of the generating 
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Generators producing a voltage of 2200 were selected, 
this is low enough to permit of the use of bar winding in 
the generator, and high enough to limit the size of the 
conductors leading from the generators to the transformer 
house, situated at a distance of 1000ft. on the bluff over- 
looking the generator house. For transmission purposes 
a line voltage of 380,000 was adopted, as experience has 
proved this to be perfectly feasible; it also allows of a 
comparatively small conductor being used, and prevents 
undesirable loss in the line. 

Six generators have been provided of 750 kilowatts each. 








Five only will be required to deliver 4000 horse-power at 











station, the main operating board is placed in the step-up 
transformer station, which is situated on the high bluff 
overlooking the generating station and 1000ft. distant from 
it. Twelve step-up air blast transformers of 400 kilowatts 
each are provided, nine of the transformers will be required 
to transform the current of five 750-kilowatt generators, 
and three will serve as spares. The transformers are 
arranged in groups of three each, each group controlled 
on the low-tension side by a triple pole oil switch, and on 
the high-tension side by three single pole double-break 
40,000 volts oil switches, one switch for each phase or 
“leg.” 
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In series with these oil switches is a high potential | 
knife switch, mounted on a separate panel, with large 
marble barriers between each panel. The lever for 
operating the oil switch is also mounted on this panel, 
the oil switch being placed directly under, and enclosed | 
in, a brick cell on the floor below. All of the oil switches, | 
both high and low tension, are placed on the floor below | 
and directly under the switchboards, and connected to 
the operating levers on the panels by wooden rods. The 
air blast type transformer was selected as being free from 
fire risks, which the oil cooled transformer is open to. 


are protected by the high-tension switchboard gallery and 
partition wall. No fuses, cireuit breakers, or other auto- 
matie devices have been provided for protecting the line 
ransformers or generators. With the arrangement of 
circuits described such devices appear to be unnecessary. 
The wires leading from the generators to the switch- 
board are taken up the hill in a masonry duct—Tft. by 
5ft. inside—provided with stone shelves on which the 
wires are carried. The duct is roofed in with flagstones, 
and is provided with stone steps ‘from top to bottom ; 
sylights are inserted at every 60ft. 











Fig. 


Two blowers, each capable of providing sufficient supply 
of air for cooling all the transformers, have been pro- 
vided. These blowers are coupled direct to 74 horse- 
power induction motors. The switchboard for the air 
blast transformers is placed in the same room as the 
transformers. For general arrangements of generating 
station and transformer house see Figs. 5 and 6 and p. 577. 

The transformers are placed in a single row, which re- 
quires a building somewhat larger than would be needed if 
the transformers were placed in a double or triple row. The 
advantage of a single row in simplifying the high-tension 
wiring was considered sufficient to warrant the increased 
size of the building. The high tension wires first enter into 
a small room in which the lightning arresters are placed. 
From this room the wires are led through an opening in 
the wall to the top of the high-tension switchboard, which 
is situated in the gallery above the tran formes, thence to 





the switches on the switchboard panels, and down 
through the floor to the oil switches in the cells below, 
from the oil switches through a partition or dividing wall 
to the high-tension side of the step-up transformers. The 
wires leading from the low-tension terminals of the trans- 
formers are brought through the base of the transformers 
into the air duct under the floor to the bus bars 
directly under the low-tension switchboard. It will be 
noticed that, with this arrangement, the course of the 
wires from the high-tension line to the main distributing 
switchboard is very direct, and also that the wires lead- | 
ing from the high-tensicn switchboard to the transformers 
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Lightning arresters are provided in the transformer | 
stations at each end of the Jine. They are of the General 
Electric type, and each arrester is separated from its | 
neighbour by a stone slab partition. 

The transmission line consists of two separate and | 
independent lines of three wires each. Each line is 
carried on composite poles of wood and iron. For views | 
of the line see page 584. The poles are placed at intervals | 
of not more than 130ft. The lines run parallel to one 
another, and are 60ft. apart. For purposes of repairs 
line will be cut out and service carried on the 
remaining one at a double-line loss, or the loss may be 
kept down to normal by raising the voltage to 34,000, but 
this high voltage will only be used if the shut-down is to 
be for a short period. 

The section of the copper transmission conductor is 
equivalent to No. 0, Brown and Sharp gauge, the total 
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Fig. 9—DETAILS OF TURBINE AND GOVERNOR 


weight of conductor used being 395 tons. One of the 
transmission lines also carries a metallic circuit tele- 
phone of two hard-drawn copper wires, of ‘0052 square 
inches in section. The transmission lines are transposed 
three times in the full distance, and the telephone line 
every fourth pole. The two lines are normally connected 
in multiple, and switches are provided by which either 
one of the lines can be disconnected. These switches are 
not intended for opening the circuit under load, but only 
for transferring the load from one line to another, or con- 
necting the two lines in multiple. In case it is desired to 
open the circuit under load, it will be necessary to throw 





open the oil switches on the low-tension side of the trans. 
formers, which are specially designed to open the circuit 
under heavy induction loads. It was not considered 
necessary to provide switches for opening the high. 
tension line under load. The porcelain insulators, 24,000 
in all, have been each tested under a pressure of 60,000 
volts for one hour, These insulators were made in Italy, 
For details, see Fig. 8. ? 
The transmission line was erected in nine months 
under the supervision of Mr. S. Huston, an American 
engineer, whose services were lent by the Genera] 
Electric Company. Transport difficulties, climate, and 


Front Elevation and Section. 
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Fig. 8-!INSULATOR, CAUVERI TRANSMISSION LINE 
dense jungle presented obstacles to rapid work; but 
assisted by Mr. H. D. Rice, an officer of the Mysore 
D.P.W., and three American line erectors, the work was 
completed in ample time. 

The engravings given on page 584 show the nature of 
the country traversed and rivers crossed. There are five 
river crossings. Special stranded bronze cable was used 
for these spans, some of which are of 600ft. Fig. 7 also 
shows the falls on the Cauveri River, above which is the 
intake. 

Step-down transformer house or receiving station.— 
The transmission line terminates at the step-down trans- 
former house, a large stone building prominently situated 
on high ground about the centre of the goldfields. This 
building is very similar in all its details to the step-up 
transformer station at the generating end of the line. 

There are twelve transformers in the building. 


The 


high tension windings are designed for 26,000 volts 
potential, and the low tension windings for 2300 at full 
load. 


Each transformer has a capacity of 850 kilowatts. 













The total kiiowatt capacity of the switch station is there- 
fore 4200 kilowatts ; but as three transformers are kept 
as spares, the working capacity is 3150 kilowatts, or 4222 
horse-power, leaving 1000 kilowatts in reserve. The 
transformers are of the air blast type, the two blowers 
—one spare—for cooling being 80in., operated by 7% 
horse-power induction motors. 

Each mining property has a separate feeder panel to its 
outgoing leads. Each panel is equipped with an oil 
switch of the automatic release type, recording and indi- 
cating watt meters, and an additional ammeter for those 
circuits which carry synchronous motors. By this 
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arrangement a complete record can be kept of the work 
erformed during any given period, or for instantaneous 
observations, and the power factor of the synchronous 
motor circuits can be obtained at any time. All stations 
are equipped with an air compressor and tank for cleaning 
the apparatus. Air is used at 100 Ib. per square inch, and 
pipes are laid throughout all the buildings to which hose 
can be attached. All stations are also equipped with 
overhead travelling cranes and electric lamps. 

Hydraulic plant.—Having given a general idea of the 
electrical plant for generating and transmitting the 
current, we shall now go back to the original source of 
power and give a brief description of the hydraulic 
plant used to drive the generators. The hydraulic plant 
supplied and erected by Escher Wyss and Co.,.of Ziirich, 
to the general designs of Mr. Alph. Steiger, M. Inst. C.E., 
consists of six high-pressure turbines, with horizontal 
shafts—to which the generators are directly connected — 
and automatic hydraulic patent governors. Each turbine is 
guaranteed to give off 1250 horse-power—brake—at the 
coupling, under the following conditions :—Net fall, after 
deducting all losses of pressure, equal to 382ft. Tin.; 
water supply, 2280 cubic feet per minute, or 37°2 cubic 
feet per second, running at a normal speed of 300 revo- 
lutions per minute. Also two Escher Wyss and Co.'s 
patent high-pressure turbines with horizontal shafts, 
automatic hydraulic patent governors, each turbine 
guaranteed to give off 144 brake horse-power at the 
coupling connecting the turbine and exciter dynamo. 

Guarantee of efficiency.—For the turbines, 80 per cent. 
at full gate; for the hydraulic governors, the normal 
speed of turbines to be kept constant within 2 per cent. 
on sudden variation of loads of 10 per cent., and within 
4 per cent. on sudden variation of load of 25 per cent. 
The water-pressure in the pipes to be kept constant 
within about 5 per cent. of the normal pressure under sudden 
variations of load, i.e., on sudden closing of the gates 
of the turbines—for details of turbine and governor see 
Fig. 9. 

Three steel penstocks are provided for carrying the water 
to the turbines; these penstocks are 900ft. in length, and 
each one is made up of piping varying in diameter from 
45m. to 36in., namely, 36in., 39in., 42in., and 45in. The 
variation in diameter was given to enable the pipes to be 
conveniently packed for carriage from Europe. The 
whole of the hydraulic plant is in place, excepting the 
steel penstocks, which were being riveted up at the time 
this article was written in India, at the end of April last. 

This is a tedious piece of work, as owing to the great 
heat of the sun, the riveters can only handle the pipes 
in the early mornings and in the evenings. Each pen- 
stock serves two turbines. 

Distribution of power throughout the mine jficld.— 
In the step-down transformer station a separate feeder 
panel is provided for each of the mines served with 
electrical power. The electrical equipment of these ten 
mines consists of thirty-three motors with a total capacity of 
4205 horse-power, of which eleven motors are to operate 
crushing mills; twelve, with an aggregate capacity of 2550 
horse-power, to operate air compressors; five to operate 
hoists; two to operate stone crushers ; one to operate a 
triplex pump ; two to operate machine shops. The above 
embrace practically all conceivable applications in con- 
nection with mining. 

Motors.—The motors supplied by the Government for 
operating the mining machinery are of the simplest 
possible construction, and are so easy to handle that they 
may be considered to be practically “fool proof.” All 
motors of 200 horse-power and smaller sizes are of the 
induction type, without any brushes, collectors or commu- 
tators to take care of. Sizes from 200 to 100 horse-power 
are wound for 2080 volts, connected directly to the 
distributing mains, and all smaller motors are wound for 
220 volts with small step-down transformers used between 
the distribution mains and the motors. Three synchro- 
nous motors, one of 400 and two of 300 horse-power, are 
used to drive air compressors, these were adopted in order 
to raise the power factor of the system. The poles 
supporting the distribution circuits are of the same type 
as those used on the main transmission line. The total 
weight of copper used in the distribution system, which 
is about ten miles in length, is 182,3001b. Practically the 
whole of the work throughout the mine field is complete, 
and it was anticipated that the plant would be in opera- 
tion on or about the first of this month. 








STRUCTURAL COSTS. 
By A MANUFACTURER, 
No. Il. 

To ensure, then, the cheapest work, we must presuppose 
a thorough knowledge of the subject, and ideal work— 
from the commercial standpoint—must ruthlessly elimi- 
nate everything tending to wastefulness. The average 
designer imagines he does this when he cuts down his 
metal to the lowest possible fraction. A greater inistake 
was never made. Not only may his methods of design 
be expensive in shop treatment, but it is by no means 
uncommon for the lighter fabric to be the costlier of 
two designs. Thatis to say, it is often cheaper to put 
metal in than to take it out, and to sacrifice a little in 
weight in order to cheapen the work. This is a prin- 
ciple that is very little understood except in the works, 
and an enunciation of it outside is more often than not 
received with great scepticism. But that does not make 
it the less true; and I repeat, the expert designer, 
whilst always seeking the lowest limits of necessary 
metal, will always subordinate that quest, where advis- 
able, to cheapness of workmanship, in order to ensure 
the cheaper article in the lump sum total. This is, of 
course, a question that only long and intimate acquaint- 
anceship with work can deal with; but a desire to under- 
stand this better, and careful consideration of it, even by 
the outside designer, will eventually succeed in convincing 
an unprejudiced mind cf its truth, and show how the 





principle may best be applied to work in hand. Treat- 
ment of detail follows next perhaps in order as being 
influential in determining structural costs, with the 
restrictions or otherwise of the specification forming a 
not unworthy third. These three points may be said to 
embrace the question fairly well, and I would now like 
to consider them more minutely in their several bear- 
ings, adducing, by means of examples, their relative 
applicability, and illustrating, by already ascertained 
costs, their known influence on commercial structures. 

It will be sufficient for my purpose if I premise that 
the figures to be adduced are those relating to work of 
recent date, turned out by firms of reputable standing 
well up to the average in capacity of output and methods 
of manufacture. I shall not deal with exceptional cases, 
but confine myself strictly to the average in every way, 
that is to say, the figures given are to be taken as being 
average figures throughout. Quicker work and cheaper 
work have been and are being turned out of some cf our 
yards, whilst, at the same time, dearer work in every way 
is being made in others. I wish to be quite clear on the 
point that it has been my aim to give only those figures 
commonly realised on the average at an average period— 
specific examples being given for the sake of clearness. 

I will first consider, then, as a convenient type, the 100ft. 
spans that have been touched upon in previous articles.” 
These, again, commend themselves to our notice as being 
widely known, and as being very fair samples of the work 
demanded by Government. They are of metre gauge for 
single track way, specially designed for Colonial use, and 
have been most extensively ordered at different periods. 
The main girders are of the open lattice type, with solid 
web rail bearers and cross girders in the approved English 
riveted style. The main girders have parallel booms, 
jointed for transport. The bridge manufacturer was not 
told the precise loads the bridges are expected to carry; 
I will, therefore, consider that the design is theoretically 
correct, and proceed to regard them from the practical 
standpoint. 

At one period—regulated by the price in the steel 
market—some of these spans were contracted for at the 
rate of £14 10s. per ton, delivered f.o.b. English port, 
time of delivery twenty weeks from date of order, average 
weight of each span complete 54 tons. This is a big 
price, with along delivery time, but it represents the 
average cost to the Government with steel at its then market 
value, and only fluctuates as steel does, with the market, 
the cost of making and the profit to the maker being 
taken as very fairly constant. That being so, it will be 
quite reasonable, and possibly instructive, to consider in 
what way or ways cost might have been saved to the 
taxpayer and an equally efficient bridge secured for 
Government purposes. 

My first point was that it was often more economical 
not to scrape for every ounce of weight, and that in some 
instances it was better to choose the heavier of alterna- 
tive designs. The spans in question are a good example 
of modern English riveted practice, and it should be at 
once stated that there are no glaring defects in the 
general arrangement, such as is often met with, and for 
this reason their dissection will be more satisfactory than 
had an obviously immature structure been chosen. But 
all the same, a distinct tendency to pedantry will be 
observed on an examination of the design in this way. 
The designer, after calculating his loading and arriving at 
the stressing of members, has cut down his material to 
correspond as nearly as possible with his figures. What 
these latter are based on matters nothing to us here; 
they may be exactly in accordance with the maximum 
stress per square inch allowed him on the maximum 
calculated loading, or they may be in accordance with 
some lower figure of unit stress known only to himself. 
The only thing that concerns us is that his calculated 
stresses on members have been resolved into net areas 
reduced to the nearest fraction obtainable, and these 
areas worked into sectional material as nearly as figures 
can be made to go. This has given us a beautiful diver- 
sity of sections in an otherwise irreproachable design. Ié 
is very pretty to look at, and no doubt nine times out of 
ten the draughtsman concerned would feel as though his 
superiors would suspect he had shirked his duty if he did 
not thus evidence by a regular gradation of sizes that he 
had thoroughly probed the varying stresses of his struc- 
ture. But here is where the fallacy comes in. Weight 
has evidently been saved, and, as the contract price is 
usually at per ton, it should follow that a corresponding 
saving has been effected. This is not the case. The 
worry and difficulty of getting all these differing sections 
very much more than counterbalances any saving there 
may be in weight. The country has to be scoured by the 
contractor for his material, and he has to await the time 
of the mills in many cases before he can get what he 
wants. In modern rolling mills it is impossible immedi- 
ately to roll any section a customer may require. The 
steel trade has grown to such an extent and competition 
has become so keen that the expense of changing rolls, 
i.c., putting into the housings the particular rolls for any 
one section, cannot be met except when there is a 
sufficient quantity of that section required to spread the 
expense. If the mills have on order only 1 ton of, say, 
din. by 44in. tees, they could not supply that ton, if at 
all, under more than double the market price of sectional 
material, because of the added cost of roll changing. 
But if they can obtain 50 or 100 tons of that section to 
roll, the expense of changing, being spread over the 
larger quantity, does not make an appreciable difference 
in the price. Most rolling mills are in the habit of issuing 
weekly programmes of the sections they intend putting 
in during the ensuing week, based on their orders in 
hand. Thus, on Monday and Tuesday 6in. by 3in. tees 
may have the field; Wednesday may see 6in. by 4in. in ; 
Thursday will have 5in. by 4in. to its credit ; and so on. 
The manufacturer who is wanting these sections can 
wire and have his material added to the lists; but if what 
he wants is not due for rolling on account of too small 








ba “The Manufacturers’ View,” November &sth-15th: and ‘Colonial 
Bridgework,” December 20th, 





orders, he must either await the convenience of the mills 
or pay the cost of the roll changing in addition to the 
ordinary rates. In the one case valuable time is being 
lost, and in the other case his costs are directly increased. 
It often happens that an “odd” or out-of-the-way section 
will not get rolled for weeks after orders are placed for 
this reason, and the unlucky manufacturer gets the 
blame. If, then, he detects such an “odd” section, or 
sees a great variety of sections in the drawings supplied 
him, he is bound to protect himself both as to time and 
price—this helping to explain in some degree the long- 
time periods so generally quoted for Government work. 
Vere this point properly appreciated by those responsible 
for making the drawings, they would soon be alive to the 
fact that a few pounds of weight thrown away at a 
lower price is often really much cheaper than those 
few pounds saved at the higher rate. There are 
certain sizes in the market which by their general 
adaptability to very varying wants have come to 
be regarded as “standard.” Amongst these may 
be instanced 6in. by 3in. and 6in. by 4in. tees, 4in. by 
4in., 34in. by 34in., and 3in. by 3in. angles, 6in. by 3in. 
channels, &c. &c.; and the demand for these being so 
great, they can always be obtained at any time and at 
the shortest notice from one or other of the mills, and 
at a cut rate in price. Far different is it with such sizes 
as 53in. by din. tees, 5in. by 3fin. angles, an! 5iin. by 
3hin. channels, &c., sizes that are much used, but not 
to anything like the same extent, and consequently 
harder to get. There are not really many situations in 
structural design where it is vital to use odd sizes. They 
do occur, granted; but the careful man can usually 
manage, by a little thought, to use the commoner section. 
Such sizes as 4fin. by 3}in. tees, 54in. by 3}in. angles, 
are occasionally seen on drawings, and it is contended 
that such playing with figures is absurdity. One of the 
first points to be remembered in design should be, use as 
few sections as you possibly can, and let them be of the 
sizes to be bought readily in the open market. 








FURTHER ACCELERATIONS ON THE 
NORTHERN RAILWAY OF FRANCE. 
By CHaRLES Rovs-MaRTEN. 


Even since I recorded last week the remarkable 
accelerations on the Northern Railway of France which 
came into effect on the 3rd inst., some further quicken- 
ings have come into operation, one of which gives the 
extraordinary booked time for the 185} miles from Paris 
to Calais Pier of 3h. 5 min.—185 min.—including a 
4 min. stoppage for water at Amiens, or 181 min. actual 
travelling time. The journey rate is therefore 60°1 miles 
an hour inclusive, or 61°4 actual average travelling speed. 
There is nothing else to compare with this in Europe, or, 
for so long a distance, even in America. Unfortunately, the 
tra'n is only run when required, which is seldom, but 
when it does run it keeps excellent time. 

I have now obtained the working times of the new 
Paris—Calais, Paris—Boulogne, and Boulogne—Paris ex- 
presses. They show even more remarkable figures than 
those which I published last week. That curious 15} 
miles in 15min. run from Arras to Douai, however, 
proves to have been a time-table error. That has now 
been rectified, and so the run disappears. It will be 
seen, however, from the revised list given below, that the 
new accelerated runs on the Chemin de Fer du Nord 
which have come into force this month comprise seven- 
teen at 55 miles an hour and upward, booked speed, start 
to stop; fifteen at 56 miles an hour and upward; eleven 
above 57 miles an hour; eight at 58 miles an hour and 
upward ; three above 59, and two above 60 miles an hour. 
This is a most astonishing list, especially as the runs are 
made with trains usually weighing from 200 to 300 tons, 
and over roads generally by no means level, as I have 
pointed out in previous articles. The revised list is as 
follows :— 








Stations. Miles. Minutes. a 
Paris—Amiens ... ... S17 ... ... 77 ... .- 68-5 
Paris—Arras aie) eae AE aks | Soe Cone ee 
Amiens—Calais Pier ... 1033 ... ... 104 ... ... 59-8 
Arras—Longueau ee ee ens 
Paris—Abbeville a OR as ce Be TS 
Abbeville—Paris ie OR Sa BB 
Paris—St. Quentin ... 967 ... ... 99 ... ... 58-0 
Tergnier—Compitgne... 29 ... ... 30 ... ... 58-0 
Longueau—Paris a: eer at erg 
Paris—Amiens ... diay AGN ded ayo 7 
Paris—Abbeville 205: SO dan co 
Busigny—St. Quentin... 17. ... ... 18 
Compiégne — Paris ... 577 ... ... 56 
Amiens — Boulogne ... 765 ... ... 82 
Boulogne —Amiens ... 765 ... ... 82 
Amiens—Calais Ville ... 1025... ... 111 
Aulnoye—Busigny ... 22 ... ... 24 








Tuomas Scort.—Mr. Thomas Scott, late senior partner of Scott 
Bros., Halifax, and Keighley Engineering Company, of Keighley, 
engineers and machine tool makers, has, after a very short illness, 
died at the age of seventy-one years. Mr. Scott had for fifty years 
been in business, was the oldest toolmaker in Halifax, and was 
active almost to the very end. Left without father in a family of 
twelve, Mr. Scott commenced work at the early age of six years, 
driving the horse round the pit top. After this he made ropes and 
bands, then candles, then pots and general earthenware, all before 
the age of fourteen years. It may here be mentioned that he was the 
first to work in the family as it was then, he being the sixth child. 
He cut the first screw in the lathe in Halifax, and was manager at 
nineteen years of age to his employer. When hestarted business, 
he made his first boiler with two set pans, also his first steam 
engine, bored the cylinder out 7in. by hand, and made the setting- 
up wheel out of a penny piece. He also sunka well, 12 yards 
deep, and built for himself a chimney, 17 yards high, without 
ladders, by leaving stepping stones inside same. He worked hard 
all through life, was well respected by all with whom he came into 
contact, and, further, made for himself and his father’s family a 
good position. 
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THE DODGE COAL DISCHARGING GEAR. | 


WE llustrate above a ship built by C. S. Swan and 
Hunter, and fitted with the Dodge gear for discharging coal. | 
The object of this gear is to discharge coal at the utmost | 
rapidity by means of grabs. The gear discharges from one 
side of the vessel only. It consists of a transporter for each 
hatchway, the heel of which has a swivel deck plate, which is 
held in position by a track riveted to the deck, composed of 
angle irons, and extending almost the whole length of the 
vessel abreast of the hatchways. The heel of the transporter 
can be moved in a fore-and-aft direction by suitable ropes | 
worked off the steam winch ends. The head of the transporter 
is supported by spans between the masts, so that it can be 
slewed or elevated as required. On the transporter runs a 
trolley wagon, which is hauled out by a wire rope, which also 
suspends the grab and is connected to a large-sized winch 
drum. The trolley wagon runs down the transporter by 
gravitation. There is also asimilar rope from another winch 
barrel, which also passes over the end of the transporter, and 
then is connected to the opening and closing gear of the grab. 
There is a third rope, which is connected toa lever, which | 
temporarily fixes the trolley wagon at any required height. 
The latter line is worked by a lever operated upon by the foot 
of the winchman. The other two lines are, as before stated, 
led to two independent drums on the main shaft of the steam 
winch, and each of these barrels is worked by independent 
clutch gear. The winch always goes in one direction. The 
hauling on the transporter of the trolley wagon, with its grab | 
and load, is performed by the winch; the lowering of it down 
the transporter is by gravitationalone. The winch is direct- 
acting, having cylinders 12in. by 16in., and is worked by 
levers placed by the side of the hatch. It has about 40 
indicated horse-power. In addition to the before-mentioned 
drums, there are two winch ends mounted on an intermediate 
shaft. These are required for general purposes, such as the 
slewing and elevating of the transporters. 

The method of operation is this :—Presuming that the | 
carriage and grab are at their lowest points, say at about the | 
centre of the hatch, the carriage is stopped in this position | 
by an adjustable stop secured to the transporter at the 
required position. The winchman then disengages the drum, 
which allows the grab to fall by gravitation into the hold | 
with its mouth open. Thesecond line is then hauled taut and 
closes the grab. The other line, together with the grab line, | 
is now hauled taut by the winch, which hoists the grab and 
its load until it comes up to the trolley wagon, when the 
trolley wagon and its load are hauled up the transporter to the 
reguired distance or height. If it is required to discharge | 
the coal into a truck at a comparatively short distance below 
the grab, the rope is hauled taut, which opens the grab, when 
the coal is allowed to fall into the truck, but if the coal is 
required to be lowered into, say, a lighter, and without un- 
necessary breakage, then the trolley wagon is hauled out still 
further until it is caught and detained by the lever before 
mentioned, when the grab can be lowered from the trolley 
wagon, after the trolley is held in position; and when 
lowered the grab can be opened at any distance, and the coal 
discharged into the lighter. The whole operation therefore 
requires at least two runners, and if the grab and coal have 
to be lowered into a lighter then three ropes are required as 
before mentioned. Each of the gears being fitted in the 
August Belmont are to discharge 100 tons of run-of-mine 
= per hour, so long as there is 2ft. of coal under the 
grab. 

There are six of these transporters working eight hatch- 
ways. The weight of this gear, beyond that of an ordinary 
ship’s gear, is estimated at 90 tons, including the necessary | 












ship work, such as winch beds, track, &c. The weight of 
coal the vessel will carry is estimated at 6080 tons, which it 
is intended to discharge in about 11 hours. 








SMALL ELECTRIC LIGHTING SETS. 


WE illustrate herewith a neat little combined steam engine 
and dynamo, made by Reavell and Co., Limited, of Ipswich, 
and originally designed for lighting a few incandescent lamps 














COMBINED ENGINE AND DYNAMO 


to enable night work to be carried on in boring oil wells in 
Borneo. Apparently a small set of this kind filled a want, for 
we are informed by the makers that they have supplied quite 
a large number for purposes widely different from that just 
mentioned. The two points which Messrs. Reavell kept 
specially in mind were compactness and simplicity. Both 
these points seem to have been attained. The engine is 
single-acting, and is fitted with a piston-valve worked from an 
excentric on the crank shaft in the usual way. The steam is 
admitted to the cylinder above the valve, and is exhausted 
from another port partly down the cylinder, and under the 
steam valve. On its way to the atmosphere the steam passes 
to the under side of the cylinder first. The exhaust is cut 
off during the up-stroke by the piston running over the 
exhaust port, leaving enough steam above the piston to form 
acushion, The speed is 700 revolutions per minute, but the 











The governing is 
§ 


stroke is small and the piston speed low. 
brought about with a Pickering governor, with hand adjust- 
| ment, and the working parts revolve in an oil bath. 
| The dynamo is attached to the side of the standard of the 
engine, so as to avoid using any bed-plate, and the engine 
bearings are made with large surface and diameter, so as to 


allow of the omission of an outside bearing. The weight of 
the overhanging armature and commutator is counter- 


| balanced by the weight of the overhanging fly-wheel on the 
| other side, and there are thus only two bearings. 


The sets 
are made in three sizes of approximately 1, 3, and 5 horse- 
power respectively, the exact output depending on the steam 
pressure. 

The makers inform us that they have supplied several of 
these miniature sets—which are extremely neat in appear- 
ance—to contractors for night work on travelling cranes and 
other similar use, and also to owners of small auxiliary steam 
yachts and launches where it would be impossible to have 
large sets. 








THE CARTENEOGRAPH. 


Every draughtsman knows the inconvenience of using a 
tee square near the bottom edge of his board. The appliance 
illustrated, and saddled with a much too ponderous name, is 
intended to get over this difficulty. It consists of a hinged 
projection which can be turned up flat against the bottom 
edge of the board or turned out so as to make an extension of 














| the true edge. A spring catch holds it in the correct position. 


It can be easily attached to any existing board, and should 
prove useful. This little instrument is sold by Mr. L. J. 
Tibbenham, 13, Arboretum-terrace, Lincoln, 








Tux report of the Astronomer Royal to the Board of 
Visitors of the Royal Observatory, Greenwich, read on June 7th, 
states that the regular determinations of magnetic declination, 
horizontal force and dip, bave keen made with the new de- 
clinometer, the Gibson deflexion instrument, and the Airy dip 
circle mounted in the Magnetic Pavilion. A copper ‘‘damper” to 
reduce vibratory disturbances from electric railways or other 
sources has been applied to vertical force magnet. After some 
preliminary trials, this was made in the form of a flattened ring of 
round bar copper }in. in diameter, c osely encircling the magnet 
and carried over its axis of vibration, and it was mounted on 
April 16th. It is found that its effect is to reduce the amplitude 
of oscillation after every complete or double vibration—taking 36 
seconds—in the ratio of 10 to 4-3, which is nearly the same as that 
of the damper for the declination magnet, and is quite effective 
for the purpose. 
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stays must be spaced not more than din. centres in the fire-box 
sheets. All radial stays are to be serewed through both sheets. 
The central six longitudinal rows of crown stays are to have button 
heads at their lower ends, and are to be well riveted over at the 
upper ends. All other stays are to be riveted over thoroughly at 
each end, The first four transverse rows of radial stays back of the 
flue sheets are to be sling stays, composed of T irons riveted into 
the crown and outer sheets, and connected by sling links joined to 
these by pins. The sling stays must be carefully put together, so 
that the tension on them and on the screw stays will be equal. All 
threads on screw stays are to be twelve to the inch, must be 
perfect, and must accurately fit the threads in the sheets. 

Wash-out plugs.—Wash-out plugs are to be Chicago and North- 
Western Railway standard, and are to be located as follows :— 
Four in front flue sheet; one in each outside corner of fire-box, 
immediately above mud ring; one in outside fire-box sheet, at 
about middle of each side ; four in back head, slightly above crown 
sheet ; one opposite each end of each fire-brick arch tube ;_ two on 
right side and one on left side of wagon top, above crown ; two in 
bottom waist ; and one over each fire-door. 

Blow-off cocks.—There will one blow-off cock and one asbestos 
cock. The blow-off cock is to be located in front of the fire-box, 
and the other in the left side, immediately above the ring. 

Extension front.—The extension front of the smoke-box is to be 
of steel, ;7,in. thick, and a liner, fin. thick, and bars are to be 
riveted to the inside to receive the cylinder saddle bolts, which do 
not go through the back smoke-box ring. The arrangement of 
nozzle, smoke stack, deflecting plates, and perforated plates for 
spark arrester, is to be Chicago and North-Western Railway stan- 
dard. The perforated plates are to have openings in. by ;;in. 
in size. Hand-hole frames are to be riveted in place, with a ;4in. 
copper gasket between them and the sheet. The ash or cinder 
hopper is to be bolted on, and is also to have a j;in. copper gasket 
between it and the sheet. The front smoke-box ring must be 
accurately faced. 

Boiler front.—The boiler front and door are to be of pressed 
steel, and the number plate is to be of cast iron. 

Smoke stack.—The stack—or funnel—is to be of cast iron, made 
in one piece, and l4in. smallest inside diameter. 

Five-brick arch.—The bricks composing the fire-brick arch are to 
be of Chicago and North-Western Railway standard sizes, and are 
to be supported upon four 3in. special iron tubes, 0-18in. in thick- 
ness, and in the manner shown on the drawings. Copper ferrules 
are to be used between these tubes and the flue sheet. The tubes 
are to extend Jin. into the water space, and are to be expanded 
with a roller expander, and flared out at both ends. Ends must 
not be beaded. 

Grates.—The grates are to be of the rocking type, and are to be 
of the railroad company’s patterns. The ashpan damper rods to 
extend through the footplate, close to the cab side sheet, and to 
have handles forged on the ends. ; ; 

Dry pipe.—The dry pipe—or steam pipe in boiler—is to be of 
wrought iron, 7in. outside diameter and fin. in thickness, and is to 
be fitted with cast iron rings at the ends. 

Throttle.—The throttle—or regulator—will be a balanced top- 
inlet valve, placed in the dome. 

Frames.—The frames are to be of the best hammered iron, 44in. 
thick, and placed 44in. from centre to centre. The main frames 
will be forged solid, with pedestal braces welded on. 

Cylinders.—The cylinders are to be 2lin. in diameter, with 
26in. stroke of piston. They are to be of strong, close-grained 
iron, each cylinder cast in one piece with half saddle; the right 
and left cylinders are to be interchangeable. They will be 
bolted to the smoke-box and to each other by means of outside 
flanges, and a double row of bolts will be used at front, back, 
and sides, to secure the saddle to the smoke-box. The cylinders 
are to have bushings in. in thickness, made of close-grained, 
steeled cast iron, as hard as can be worked. 

Ports.—The steam ports will be 1}}in. 
ports 44in. wide. 

Valves.—The valves are to be of the piston type. They are to 
have a maximum travel of 5#in., lin. steam lap, and ;4in. clearance 
to exhaust. 

Relief valves.— Relief valves are to be fitted to each cylinder. 

Pistons.—The piston heads are to be of cast iron, with cast iron 
packing rings of the Dunbar type. 

Piston-rods.—The piston-rods are to be 5}in. in diameter, and of 
steel. 

Guides and crossheads.—The guides are to be of hammered iron 
case hardened. The crossheads are to be of cast steel with tinned 
bearing surfaces. 

Valve motion.—The valve motion is to be the Stephenson shifting 
link motion, graduated to cut off equally at all points of the stroke. 
The links, link blocks, and plates, pins, link hangers and excentric 
rod jaws are to be made of the best wrought iron case-hardened. 
All pin bearings are to have case-hardened bushings. The radius 
of the link will be 4ft. 10in. 

Rock shafts.—The rock shafts are to be of cast steel carried in 
cast steel rocker boxes babbitted with first-class babbitt. 

Valve yokes and rods.—The valve rods will be made of the best 
hammered iron. 

Vaive rod and piston-rod packing.—The piston-rod and valve-stem 
packing will be metallic and hemp respectively. 

Excentrics.—The large half of excentrics will be of cast iron and 
the small half of wrought iron. The excentric straps will be of 
steeled cast iron. 

Driving wheel centres.—The driving wheel centres are to be 56in. 
diameter and are to be of cast steel. The material must conform 
to the C. and N.W. Railway specifications. 

Driving tires.—The driving tires are to be of steel 3hin. thick. 
All pairs will be flanged and 5hin. wide. The material must con- 
form to the C. and N.W. Railway Company’s specifications. 

Driving axles.—Driving axles are to be of steel with journals Yin. 
and 8hin. diameter and 11]}in. long, wheel seats to be 94in. by Yin. 
in diameter. 

Driving boxes.—Driving boxes are to be of steel and steeled iron, 
and fitted with C. and N.W. metal bearings. 

Crank pins.—Crank pins are to be of steel with asbestos inserts 
on main pin. 

?ods.—The main and parallel—or coupling—rods are to be of 
steel, the material to conform to C. and N.W. Railway specifica- 
tions. The bodies of all rods to be of H section. 

Driving springs.—Driving springs are to be of crucible steel, and 
must be guaranteed. 

Engine bogie truck.—The engine truck is to have two pair of 
wheels and a swing centre The boxes are to be fitted with 
McIntosh cellars. The pedestals are to be of cast iron, cast 
accurately to size, and the faces of both boxes and pedestals in 
contact with each other are to be chilled. 

Truck wheels,—The wheels are to be 30in. in diameter. 


Truck tires.—Tires are to be of steel, 34in. thick, and the material 
must conform to C. and N.W. Railway specifications for tire steel. 
The axles are to be of steel. The journals will be 6in. in diameter 
and 10in. long. The wheel seat will be 64in. in diameter. 

Miscelianeous parts.—The automatic ‘‘ Chicago” coupler will be 
used on front of engine and rear of tender. The footplate is to be 
of caststeel. The bell is to be fitted with patent bell ringer, fitted 
with air connections. The sand box is to be fitted with double 
pneumatic sanding device; air pipe is to be put under the jacket. 
The hand device willalso be applied. The dome casing is to be of 
pressed steel. The cab is to be made of thoroughly seasoned white 
wood. The pilot is be made of well seasoned oak, and to be tho- 
roughly braced to cylinder saddle. It is to be provided with cast 
steel plates for securing the coupler. The running boards are to be 
of well seasoned white oak, faced with angle iron, and supported on 
wrought iron brackets. The boiler is to be lagged with asbestos, 
applied in paste form, and of the following mixture :—One barrel 
of slacked lime, one barrel of sawdust, one barrel of asbestos, and 
one pail of chopped rope, The boiler jacket is to be of planished 


in width, the exhaust 





iron. 'hecylinder head casings and steam chest casing covers will 
be of pressed steel. Drip pipes jin. diameter are to be provided 
at the lowest point of the exhaust passages, and carried through 
the lagging under the saddle. 

The sides and tops of steam chest casings are t» be lagged with 
asbestos, and the barrels of the cylinders are to be lagged with 
asbestos and covered with -065in. steel. The spaces around steam 
and exhaust passages in cylinder saddle are to be filled with 
asbestos and the bottom of saddle covered with wood lagging, out- 
side of which there is a sheet of -065in. steel. 

The headlight is to have an 18in. reflector, and must conform to 
drawings furnished. The engine is to be fitted with three 3in. safety 
valvesad justed to blow off at 2001b. and 2031b. pressure. The whistle 
will be a6in. chime whistle. The steam gauge will be 6in. in diameter, 
and will be C. and N.W. Railway style. There will be two No, 10 
lifting injectors, conveniently located in the cab. The cylinders 
and air pump are to be lubricated by means of a triple automatic 
sight-feed lubricator. The oil pipe from lubricator to steam chest 
will be of copper pipe. 

The boiler is to be fitted with three gauge cocks and one water 
glass. All fittings in cab are to be C. and N.W. Railway standard. 
Engine is to be equipped with cab lamp, oil cans, torch, all 
necessary wrenches, fire tools, hammers, chisels, packing, tools, 
&c., two jack screws and a pinch bar, two tool-boxes in cab, and 
two cushions, two tool-boxes on top of tender tank. The engine is 
to be equipped with Westinghouse-American automatic equalised 
brakes on all drivers, and Westinghouse automatic air-brake on 
tender and for train. The engine pump is not equipped with air 
brakes. Air pump is to be 94in. diameter, and located on the left 
side, ahead of stay bolts. The steam pipe for pump is to be 
covered with asbestos outside of the cab. The pump piston-rod 
packing is to be C. and N.W. Railway standard. The painting of 
the engine is to be C. and N.W. Railway standard. 

Tender.—The frame is to be substantially built of 10in. steel 
channels, and thoroughly braced. Tender is to be carried on two 
four-wheeled centre bearing trucks, with wrought iron side bars, 
steel channel spring plank, and steel Qin. rolled joists for the 
bolsters. 

The truck springs are to be helical. The axles are to be of steel. 
They are to have 5in. by Yin. outside journals of the American 
Master Car Builders’ Association standard throughout. They are 
to conform to specifications furnished. The wheels are to be 33in. 
in diameter ; they are to be of chilled cast iron. The tank is to 
have a capacity of 5400 gallons of water and 10 tons of coal. It is 
to be provided with a sloping top, to allow coal to slide by gravity 
from the top of the coal space. It is to be made of steel jin. in 
thickness. Outside hung brake on both trucks. The following 
Chicago and North-Western Railway's specifications for materials 
form a part of these specifications:—Boiler and fire-box steel, 
steel blooms for rods, steel castings, cast iron wheels, locomotive 
tires. A complete set of prints of working drawings will be fur- 
nished by the railroad company, and these drawings form a part 
of these specifications. 

The builders must protect the railroad company against all 
claim of infringement on patented devices or demands for payment 
of royalties, no exception to be made unless distinctly provided 
for elsewker2 in this specification or in the contract of which it 
forms a part. The following parts will be furnished free by the 
Chicago and North-Western Railway Company :—Couplers, head 
lights, bell ringers. 








THE INCORPORATED GAS INSTITUTE. 





Tue thirty-eighth annual general meeting of the Incor- 
porated Gas Institute opened on Tuesday last at the 
Royal Victoria Rooms, Southampton, and closed on 
Wednesday. It was under the presidency of Mr. S. 
Westall Durkin, M. Inst. C.E., the engineer to the South- 
ampton Gas Light and Coke Company. 

The technical programme included the reading and 
discussion of no fewer than ten papers, as well as the 
delivery of a lecture and of the inaugural address of the 
president. There was further the consideration of pro- 
posals for the amalgamation of the Institute with its 
ofispring, the Institution of Gas Engineers. We propose 
this week, however, to give a brief report only of the 
presidential address, with which the proceedings opened 
on Tuesday, and of the lecture which was delivered on 
Wednesday by Mr. James Swinburne, M. Inst. C.E. The 
papers, of which one or two were of exceptional interest, 
and the discussions we will deal with next week. 

Mr. Durkin’s address was not of an epoch-making 
character. It embodied the reflections of one who has 
devoted the energies of his life to the gas industry, and that 
in one centre ; for Mr. Durkin is now in the fiftieth year 
of his service with the Southampton Gas Light and Coke 
Company. But during the fifty years he has had to keep 
abreast of a rapid development in the demand for gas, 
and of great advances in the technique of the industry. 
The consumption of gas in Southampton has grown from 
34 millions of cubic feet in 1852 to 547 millions last year. 
It speaks well for Mr. Durkin’s resource and energy that 
he has not been behindhand in adopting the successive 
improvements which have been introduced in gas manu- 
facture since 1852. From iron retorts to clay retorts was 
a big step, involving the introduction of exhausting plant. 
It was taken by Mr. Durkin in the early sixties; yet 
even so recently as two years ago he was still so little 
inclined to ultra-conservatism that he did not hesitate to 
erect plant for the manufacture of carburetted water gas, 
though the difference in the modes of operating this and 
coal gas plant might well have deterred a veteran gas 
manager from experimenting with the comparatively 
novel process. In his case the chief incentive to the 
adoption of carburetted water gas plant was a restricted 
area for manufacturing operations. He found that he 
could erect plant for the production of 1,300,000 cubic 
feet of carburetted water gas per diem on the space 
formerly filled by a retort house with a maximum daily 
output of 320,000 cubic feet of coal gas. 

Mr. Durkin raised an interesting question by narrating 
his experiences in respect of stopped ascension pipes and 
the production of naphthalene, consequent on changing 
from through 20ft. retorts to 10ft. retorts set back to 
back. He has found great relief both in regard to the 
number and degree of hardness of obstructions in the 
ascension, dip, and bridge pipes, and in regard to free- 
dom from production of naphthalene by adopting the 
10ft. lengths. Needless to say, he does not use stoking 
machinery in the retort houses where this change has 
been made. He discussed some interesting data with 
regard to the distribution and consumption of gas for 
different purposes at Southampton, and brought his 
address to a close with the expression of a pious hope 








ee 


that the projected amalgamation of the Institute with 
the Institution of Gas Engineers might be accomplished 

Mr. Swinburne’s lecture reviewed the vexed question 
of “ The Electrolysis of Gas Mains” in an impartial anq 
instructive manner, He explained in as simple language 
as possible the conditions under which the return current 
of electric tramway systems sought the gas and water 
mains underlying the roadways as the path of least resist. 
ance by which it could reach the generating station, and 
the occurrence of electrolysis at the points where it left 
the rails for the earth and mains, and where it left the 
mains to return to the earth and rails or generating 
station. He described the various means in common use. 
or available, for keeping the return current to the rails op 
special return conductors, and for the prevention of elec. 
trolysis in the event of the current choosing the gasand water 
mains for its path. He strongly advocated a better under. 
standing between the different authorities concerned, with 
a view to mutual aid in detecting and taking steps to avoid 
destruction of mains by the stray currents from tram. 
ways. He pointed out that the question of fixing respon. 
sibility for damage done to mains by electrolysis was com. 
plicated by the fact that earth currents due to natural 
causes, and comparable with those found near tramways, 
occur in districts far removed from tramways, and would 
equally cause electrolysis. Hence the question of damage 
to mains from electrical tramways needed further and 
exhaustive investigation, and was not one which could be 
cursorily settled by an arbitrator. 

The lecture was, as a whole, an excellent réswmeé of the 
present position of our knowledge of the matter, and of 
the most promising means of avoiding the destruc. 
tion complained of by many gas and water supply 
authorities. 








SUPERHEATED STEAM. 


On Tuesday last, at the invitation of Easton and Co,, 
Limited, a number of guests visited the works of the com- 
pany at Erith, to inspect the installation of the Schmidt 
system of utilising highly superheated steam, which has been 
in operation there for over a year. Our readers are already 
familiar, from descriptions which have from time to time 
appeared in our columns, with the general principles which 
underlie the Schmidt system. It will be unnecessary, 
therefore, to deal with them again in the present instance. 
Suffice it to say that at Erith was seen at work, driving 
a two-pole dynamo, a six-cylinder triple-expansion ver- 
tical engine, having one high-pressure cylinder, two 
intermediate-pressure cylinders, each 12in. in diameter, 
and three low-pressure cylinders, each 16in. diameter, 
the stroke being Sin. This engine was supplied with 
steam superheated by a Schmidt apparatus. We were 
informed that the temperature of the steam as it was delivered 
to the valve chest of the high-pressure cylinder, after having 
passed through a reheater for the exhaust from the inter- 
mediate to the low-pressure cylinders, was 590 deg. Fah. 
We were further informed that this engine, which was of 
250 horse-power and running at 400 revolutions per minute, 
had a steam consumption of 11°6 lb. per indicated horse- 
power. Professor Ewing, in a report made this year, puts 
the steam consumption at 18°31b. per electrical unit, which 
he calls ‘‘ a remarkably good result.’’ 

The guests also had an opportunity of seeing various super- 
heaters on this system in course of construction. Easton and 
Co., Limited, were the original licensees of this apparatus, 
and we understand that some five other British firms are now 
sub-licensees ; while, since taking up the licence in the 
beginning of last year, Easton and Co., Limited has received 
orders amounting to upwards of 45,000 horse-power. 








THE AERONAUTICAL INSTITUTE AND CLUB,—At the June general 
meeting held at St. Bride’s Institute, Fleet-street, E.C., on 
June 6th, 1902, Dr. F. A. Barton in the chair, a paper by Mr. 
Frederick Walker was read, on ‘‘The Screw Pro’ Pm and Aéro- 
curve in Theory and Practice.” The author stated that the nature 
of what is generally known as ‘‘ negative slip” became an interest- 
ing study when determining the ratios of screw propellers for high 
velocities some twenty years ago, when electrical launches were 
directly driven by Mebeonl electro-motors. He pointed out the 
adaptation of such propellers in air traction, showing that with a 
constant velocity the fluid molecules successively driven aside by 
the propeller experience the same displacements and receive the 
same velocities at different instants of motion, and meet the same 
resistance. With a variable motion due to acceleration, the fluid 
molecules receive greater and greater degrees of velocity, and as 
the fluid is elastic the ‘‘ prow” formed in front acquires a density 
and mass always increasing, and the displaced mass increases 
according to the velocity imparted to it. Assuming in an air ship 
the propeller or propellers to be ahead of the work to be done, the dis- 
placed mass of airof varying density should be utilised. The author 
then explained an instrument devised by himself called an ‘area 
meter,” and showed by its use how the different density values of 
the elastic body of displaced air may be ascertained with a view 
to utilise them by concentration on the under surfaces of a series 
of aéro-curves, instead of immediately allowing this force te be 
centrifugally dissipated to waste. The author then illustrated . 
graphically the ratios of pitch, diameter, velocity and power of 
propellers, and the method of constructing the curves, and explained 
the vortical condition due to the use of too many blades, or too 
great a surface area of blade generally, and further showed 
the relative values of the theoretical pressure and dynamical 
pressure, and that the ordinary thrust computation is not a correct 
definition of the actual power of the propeller. The author then 
showed how the axial line of the propellershould be set as an angle of 
incidence to the normal horizontal, and at a point equal to the 
length of pitch upon it, a line from the periphery cutting the 
point forms the “‘set off ” for superimposed aéro-curves or wings, 
to receive lifted power from the displaced volume of air, their correct 
positions and areas for maximum effect being thus determined. 
The author proceeded to state that on the calmest day there 
was no such atmospheric state as perfect quiescence, an undulatory 
motion at a low rate of velocity always existing, and in a strong 
wind the direction of the current was never directly in a straight 
plane, but undulatory in character, and in order to utilise this 

henomena, the aéro-curve was preferable to the aéro-plane, and 

e then graphically described the construction of a true aéro-curve 
by adopting as a surface a cissoid curve. Mr. J. F. Carter then 


read an interesting paper on the work of the Berlin Congress. 
Mr. P. L. Senecal made some experiments with several working 
models, the machines flying about the hall. The purpose of Mr. 
Senecal’s experiments was to prove that a flying machine after 
this description could be steered by means of a movable weight. 
Mr. Senecal was very successful in showing this, and was closely 
watched by an interested audience, 
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RAILWAY MATTERS, 


Tur tunnel through Mount Albula, in the Upper 
Engadine, was completed on Thursday, the 29th ult. 


Frrty steel goods wagons, each of forty tons capacity, 
have been ordered in Leeds for the North-Eastern Railway. 


As the site is wanted for a great underground rail- 
way station, it is stated that the famous Parisian markets known 
as the Halles Centrales are to be moved to the bank of the river 
Seine, near the Pont Neuf, 


Tue record of train accidents in the United States in 
April contains accounts of twenty-four collisions, thirty derail- 
ments, and four other accidents. Two accidents—derailments— 
appear to have occurred to one train at places 440 miles apart. 


Ir is reported that the Midland Railway Company 
intends to emulate the example of the London and North-Western 
Railway Company by accelerating its London and Manchester 
services. It is intended to perform the journey in less than four 
hours. 

TuE promoters of the Southend and District, Bradwell- 
on-Sea, and Colchester Light Railway, whose application for its 
construction was before the Light Railway Commissioners last 
month, have been notified that the Commissioners have assented 
to the scheme. 


Tur Board of Trade have recently confirmed the Orders 
authorising the construction of light railways in the borough of 
Swansea, and in the rural district of Llangyfelach, in the county 
of Glamorgan, and amending the Grimsby and Saltfleetby Light 
Railway Order, 1898, 


ANOTHER section of the Calicut-Azikhal extension of 
the Madras Railway has been opened for passenger and goods 
traffic from Badigara to Tellicherry, a distance of 14 miles, making 
43 miles in all from Calicut, and leaving about 17 miles still to be 
completed up to Azikhal. 


On the whole, the tube railway projects have come 
out of the Parliamentary Committee mill better than was expected. 
Out of the 100 miles of projected lines about 40 have been sanc- 
tioned ; not a bad proportion considering how many of those 
rejected were obviously competitive with existing lines. 


Tue Baran-Daltoganj coal branch of the East Indian 
Railway is about to be opened for public passenger and coal traffic 
from Sone East Bank, aan the line connects with the Moghal 
Sarai-Gya Railway, to Rajhara, a distance of 69 miles. This will 
leave another 10 miles to be completed into the coalfields. 


Tue Electric Light Committee of the Crewe Town 
Council are in negotiation with a private company with a view to 
the provision of a scheme of electric light railways for the borough. 
The committee were desirous of promoting a light railway scheme 
of their own and taking any profits which might have been derived 
from it. But the ratepayers, at a recent poll, declined to allow 
them to proceed with it as a municipal concern. 


Ir is reported from Bergiin that on May 27th the last 
boring operations took place in connection with the construction 
of the great Albula Tunnel of the Engadine Railway. This tunnel 
is 5880 metres in length, and the railway will be opened in June, 
1903, The section of the line between Coire-Thusis and St. Moritz is 
equal to the Gotthard Railway, both in natural beauty and in the 
boldness of its conception, in view of the difficulties involved in its 
construction. 


Tue scheme for a narrow-gauge railway round the 
Keprabassa Rapids on the Zambesi has been presented to the 
Portuguese Government, and now only awaits sanction, as money 
for the construction has been subscribed. This route when com- 
plete will bring the East Coast and Zambesi Valley in direct com- 
munication with the Cape by means of the Trans-continental Rail- 
way, and will open up an enormous area for trade which has hitherto 
been practically untouched. 

A suRVEY is now in hand by the Great Indian Peninsula 
ailway Company for an extension of the Wardah Valley Railway 
from Warora toChanda. The raison d'étre of the Wardah Valley 
line, which was opened in 1874-75, was the development of the 
Warora State Colliery ; but it has also formed for many years the 
first link in a some-day through connection with Warangal on 
his Highness the Nizam’s Guaranteed State Railway ; Warora to 
Chanda may be regarded as the second link in that chain. 


Tue total number of applications made to the Light 
Railway Commissioners in May for permission to construct light 
railways was twenty-one, of which eighteen are new, while two are 
amendments, and one seeks further powers. The mileage involved 
in the eighteen new applications is 169 miles, of which 119} miles 
—the aggregate of thirteen applications—are on the standard 
4ft. 8hin. gauge, and 49? miles are on the 3ft. 6in. gange. Twelve 
of the systems will be worked by electricity, while steam will be 
the motive power on five systems. 


THE construction of a through railway in South 
Formosa from Takow, as its southern terminus, vé@ Tainan and 
Kagee to Taihoku in the north, was begun in the latter part of 
1899, The period of construction was estimated at ten years, and 
the cost at 28,800,000 yen, which was to have been raised by the 
issue yearly of Formosa Industrial Public Loan Bonds at certain 
fixed amounts. The works progressed rapidly in 1900 and 1901, 
but have been temporarily abandoned this year owing to lack of 
funds. The section between the port of ‘l'akow and the City of 
Tainan—28 miles—was opened in November, 1900, 


lor last year the Barcelona Tramways Company 
earned an increase in gross receipts of £6714, while the expenses, 
apart from the rise in taxes, were £2936 lower. The company 
carried the very large number of 33,787,925 passengers, whic 
shows an increase of 5,827,000 passengers, or 21 per cent. over the 
corresponding period, on an increased mileage of only 4} per cent. 
The receipts per mile have increased from 7,%,d. to 74d., and up to 
April 30th this year, for the four months, the receipts per mile 
have risen from under 7d. for the corresponding period last year to 
a shade over 8d. The average fare amounts to a shade over #d, 
per passenger, 

Tue Blackpool and Garstang Light Railway, the con- 
struction of which will shortly be begun, will open out one of the 
few remaining portions of Lancashire yet untouched by railway 
enterprise. "The line will be 134 miles long and will commence at 
Gynn-square, Blackpool. It will be worked on the overhead 
trolley systein, and will be of the full 4ft. 84in. gauge. The power 
stations will be at Thistleton. The line has been already staked 
out. The electrical equipment and rolling stock will be prepared 
by Messrs. Mather and Platt, who also carried out the Blackpool 
and Fleetwood line. It is anticipated that the work can be com- 
pleted within twelve months from its commencement. 


A ratLway bridge weighing over 1800 tons was moved 
by the engineer of the Pennsylvania Railroad recently to a position 
14}ft. to one side of its original position, aligned and connected to 
the new track in eight minutes. The bridge is at New Brunswick, 
N.J., and consists of five fixed spans crossing the Raritan River, 
and one draw span crossing the Delaware and Raritan Canal. The 
total length of the structure is about 900ft. Jacks were used to 
start the structure on its sidewise journey, after which it was 
hauled by seven stationary engines on the shore and at the ends of 
the temporary piers. From the moment that power was applied 


to the jacks until the 144ft. journey was completed the time was 
1 min, 43 sec, 





NOTES AND MEMORANDA. 


AccorDING to the returns furnished by the frontier 
customs houses and by the officials stationed at the recognised 
frontier crossing places in the Trans-Caucasus Government of 
Erivan Russia’s exports to Persia during 1901 amounted to 
—— roubles, and the Persian exports to Russia to 2,843,480 
roubles, 


Tue rainfall at Greenwich for the year ended April 30th 
last was 17-89in., being 6-65in. less than the average for the past 
fifty years. The number of rainy days was 116, The rainfall has 
been less than the average in each year since 1894. The 
total deficiency of rainfall for the seven years ending December 31st, 
1901, amounts to 23-70in. 


DurinG the year 1901 the total number of British ships 
that entered the port of Philadelphia amounted to 636, with a 
tonnage of 1,266,248 tons, showing a decrease of 55 vessels and 
72,624 tons on the previous year. The decease is in a large measure 
due to the fact that in 1899-1900 the agricultural surplus was very 
5 aga in 1901 there was a material decrease in the export 
of grain. 


A TRIAL of pneumatic tires for motor cars is being 
organised by the Automobile Club, and will take place during four 
weeks in September. The distance to be covered will be 3000 
miles, in sections of 150 miles per day. The cars on which the 
tires are to be fitted are to weigh not less than 30cwt., and must 
be propelled by petrol engines of at least 10 horse-power. Valuable 
prizes are offered. 


THE mean temperature at Greenwich for the year 1901 
was 49-3 deg., being 0-2 deg. below the average for the fifty 
years 1841-90. During the twelve months ending 1902—April 30th 
—the sory temperature in the shade was 87-9 deg. on July 19th. 
The highest temperature recorded in the Stevenson screen in the 
enclosure was 86-0 deg., and in that in the Observatory grounds 
87-1 deg. on the same day. 


Tue total production of pig iron in the United States 
for the four months ending April 30th is estimated on the basis of 
the capacity of the active furnaces at, say, 5,750,000 tons, or at the 
rate of 17,250,000 tons a year. This great output has been made 
in spite of the drawbacks due to delay in shipping coke and ores 
during the winter. The weekly capacity of the furnaces now in 
blast is 352,250 tons, which is at the rate of 18,300,000 tons a 
year, 

THE automatic signals from the Westminster clock 
to Greenwich Observatory were received throughout the year 
ended April 30th last, except on five days, when the signal failed. 
The apparent error of the clock was not greater than 0-5 sec. on 
28 per cent. of the days of observation, not greater than 1-0 sec. 
on 56 per cent., not greater than 2-0 sec. on 88 per cent., not 
greater than 3-0 sec. on 97 per cent., and exceeded 4-0 sec. on 
twelve occasions, 

THE opium and camphor receipts of South Formosa 
during the year 1901 fell short of the estimates by about £300,000. 
In the case of camphor, the shortage, amounting to over £200,000, 
was caused by the competition of crude camphor manufactured in 
Japan, the production of which, stimulated by the high prices 
fixed by the Formosan Government-General for the sale of its 
camphor abroad, rose suddenly from an average of between 6000 
and 7000 cwt. a year to 27,000 cwt. 

Tue defective welding of wrought iron boiler tubes was 
recently proved by Mr. D. Woodman, of New York, by laying 
sections of each kind of tubes in 10 per cent. sulphuric acid. The 
good tubes were attacked uniformly all round, the line of the weld 
showing merely by its colour. The other tubes, however, were 
eaten away on the line of the weld very rapidly, so that a deepslit 
was formed there. This indicated that the metal along the weld 
was porous and open; in other words, that the weld was im- 
perfect. 

H.M. TwIn-scREw sloop Merlin has been placed in dock 
at Sheerness for her propelling shafts to be fitted. Her engines 
will be ready in a few days to leave the fitting shop to be placed 
on board the vessel, which is to be ready to run her trials at sea in 
October next. The Merlin has been fitted with the Belleville boilers 
originally made for the sloop Fantome, which was afterwards 
ordered to be fitted with the Niclausse boilers, in order that she 
might carry out a series of trials under the supervision of the Boiler 
Committee. 


Tue Comptroller-General of Patents, Designs, and 
Trade Marks has issued his report for 1901—a year of considerable 
activity, seeing that the number of applications under all heads is 
the largest since 1899. There were 26,777 applications for patents, 
and of these 17,813 were from the United Kingdom, 601 from other 
parts of the British Empire, and 8363 from foreign countries. 
The accounts showed total receipts amounting to £252,331, against 
which the total expenditure in the year was £125,040, leaving a 
clear surplus of £107,291. 


A rEcorD of work done by a motor delivery van during 
April last speaks well for the economy of the petrol engine com- 
pared with horse-drawn vehicles. In this particular case the work 
which had previously been done by six horses and two wagons was 
successfully accomplished by the one motor van, and only one un- 
important delay occurred during the twenty-six working days’ 
running. During that time 1431 miles were covered, and no fewer 
than 1184 calls were made on the firm’s customers. This daily 
average of 55 miles and 45 calls was estimated to represent a direct 
saving of 33s. per day. 

Peruars the most important motor car competition 
yet held on the Continent is that which is to take place from the 
26th to 29th inst. Owing to the freedom from accidents which 
characterised the recent alcohol-consumption trials, the French 
Government has sanctioned racing on the Paris-Vienna course. 
The Austrian and Swiss authorities have also agreed to unlimited 
speed for this occasion, the Swiss Government only restricting 
speeds within certain neutralised areas, in the same manner as in 
the other countries through which the great contest will take 
place ; 165 entries have been received. 


Some tests have recently been carried out by the 
Automobile Club of America to ascertain the relative distances in 
which motor cars and horse-drawn vehicles could be brought to a 
standstill. It was found that seventeen cars moving at an average 
speed of 7-9 miles per hour could be stopped in 9ft.; when moving 
at 15 miles per hour, the distance run after the application of the 
brakes was on the average 29ft., and at 20 miles, 50ft. 3in. A 
Victoria drawn by a pair of horses at a speed of 9 miles per hour 
could not be pulled up in less than 17ft. 8in., and when travelling at 
13-8 miles the distance required to stop it was 36ft. 10in.; a four- 
in-hand coach moving at 9 miles and 18-9 miles per hour, required 
respectively 26ft. and 90ft. 10in. to be brought to rest. 


Tue financial statements concerning the water and 
electric light undertakings of the Sheffield Corporation for the year 
ending March 25th show a net surplus earned by the water depart- 
ment of £23,154, £2000 less than that of the previous twelve 
months. This falling off is explained by the fact that from Sep- 
tember 29th last the water charges had been reduced, and are now 
among the lowest in the kingdom. The total capital expenditure 
in connection with the works up to March last was £2,890,456. 
The report of the Electric Light Department shows that after pay- 
ment of interest on loans and all debit charges the profit for the 
year was £5604, compared with £6294 in the previous twelve 
months. The present available surplus in the hands of the Electric 
Light Committee is £11,898, 





MISCELLANEA. 


THE first assistant to the superintending engineer at 
Portsmouth Dockyard is Mr. Dixon. 


OrrictaL statistics show that during the year 1901 
Germany consumed for technical purposes no less than 30,624,000 
gallons of denaturised alcohol, on which no tax was paid. 


THE Local Government Board have intimated to the 
Tunbridge Wells Town Council their willingness to sanction the 
expenditure of a further £15,000 on the municipal telephone system. 
The Corporation system has doubled the number of its subscribers 
in six months, 


THERE are indications in all large garrison towns of the 
intention of the War Department to adopt motor vehicles for 
transport purposes of the army. A number of drivers of motor 
wagons and trucks for various army corps throughout the kingdom 
are being trained at Woolwich. 


THe Kingston-on-Thames municipal electric lighting 
works have not proved financially successful yet. Accounts have 
just been presented of the working of the enterprise for the past 
year, and they show a dead loss of £2294 18s. 4d. This represents 
the produce of about a threepenny rate. 


Tue head of the harbour commission at Lourenco 
Marquez has stated that it is intended to make that port a great 
coaling station. There will be a demand probably for coal handling 
appliances, such as trestles, cranes, and machinery for delivering 
coal from railway cars into the holds and bunkers of vessels. 


THE first-class cruiser King Alfred, built by Vickers, 
Sons and Maxim, left Barrow for Portsmouth on Saturday. The 
King Alfred, which will now undergo speed trials, is the last to be 
delivered of the Drake class. She carries 35 guns, being heavier 
armed than any preceding cruiser, and will steam 23 knots. 


Stitz another trust! It is announced in New York 
that arrangements have been completed for the underwriting of 
the bonds to be issued by a corporation which has been formed 
for the purpose of consolidating at least five big shipbuilding yards 
in the United States. It is authoritatively stated that the value of 
the bonds to be issued amounts to £5,000,000. 


THE coal output of Pennsylvania in 1901, as compiled 
from the mine inspectors’ reports, shows a production of all kinds 
of coal amounting to 140,820,187 tons, or about 45 per cent. of the 
total mined in the United States. Of the Pennyslvania produc- 
tion, 59,905,951 tons—42-5 per cent. of the total—were anthracite, 
and 80,914,236 tons—57 -5 per cent.—bituminous coal. 


THE first reported consignment of Manchurian hemp 
oil to Russia was delivered in January, when 10,000 poods were 
despatched from Kharbin to Vladivostock for shipment to Odessa. 
This trial consignment of Manchurian hemp oil has sold so satis- 
factorily, and been found to be of such good quality, that a second 
consignment of 100,000 poods from Kharbin is already on its way 
to Odessa. 


Ow1ne to the nearly total failure of the crops in Poland 
last year, the sale of agricultural machinery decreased very much. 
The Warsaw dealers sold only half as much harvesting machinery 
as in the previous year. Business in portable engines and thresh- 
ing machines was very quiet, as only some of the richest landed 
proprietors could afford to purchase threshing sets, which were, 
however, of little use. 


Tue Russian Press announces that with a view to main- 
taining peace in the Far East a Government proposal has been laid 
before the Japanese Parliament for increasing the strength of the 
navy by vessels of a total displacement of 100,000 tons between 
next July and the year 1908. ‘I'he proposed additions will comprise 
two ironclads, four armoured cruisers, fifteen torpedo destroyers, 
and fifteen torpedo boats. 


An electric floating dock has been built for New York 
harbour, and is probably the first of its kind anywhere. It con- 
sists of three compartments, and has a total length of 492ft. The 
special feature of the dock is the employment of electricity for 
pumping, for which purpose two pumps are fitted to each com- 
partment having a motor of 75 horse-power, and it is stated that a 
vessel of 9000 tons can be raised out of the waterin 51 minutes. 


ANOTHER submarine boat, the last of the flotilla of five 
built by Vickers, Sons and Maxim, Limited, was launched at 
Barrow on Tuesday. No. 1 has been put through deep sea trials 
under the supervision of Captain Bacon, to whom the Admiralty 
have allotted this special duty. So far the submarines have given 
the greatest satisfaction. A large special submarine boat 100ft. 
long is being built at Barrow, but is not yet ready for launching. 


In a recent report on the foreign trade of Japan, issued 
from H.M. Legation at Tokio, it is stated that, for a number of 
gunboats for service in the Philippines, on account of which the 
United States Government recently asked for tenders, four 
Japanese shipbuilding companies competed. The Uraga dockyard 
being the second lowest tenderer, succeeded in obtaining an order 
for five small composite gunboats. They are to cost about £5600 
each. Another and larger order was placed with a Shanghai firm 
of shipbuilders. 


PouisH farmers have begun to pay more attention to 
dairy work. The attempts of several big British importers to buy 
butter here have directed the attention of Polish farmers to this 
branch of farm industry, which has been very much neglected. 
There was much talk of establishing large co-operative dairies ; 
but want of energy and money seems to have caused the project 
to fall through. ‘There might be an opening in this line for British 
enterprise, and if such dairies were established there would be also 
an output for dairy machinery, cooling appliances, &c. 


Tue river Zambesi is navigable for stern-wheel and 
other shallow-draught steamers from the sea to Tete, and from 
there on to Massanangue, at the foot of the Keprabassa Rapids, a 
distance of upwards of 400 miles, for eight monthsin the year ; but 
the shallows caused by the widening out of the river near Sena to a 
breadth of over two miles make it difficult for the other four 
months. Above the Keprabassa the river is again navigable for 
steamers to and beyond Zumbo, and, when the projected narrow- 
gauge railway round the rapids is completed, will form a direct 
route of over 600 miles for transport. 


AN inquiry was held on the 4th inst., by Colonel Slacke, 
R.E., inspector, Local Government Board, at Billericay, with 
reference to a scheme to supply water to sixteen parishes from a 
well it is proposed to sink in the chalk. Evidence was given by 
Dr. Thresh, D.Sc., medical officer to the county, and by Dr. Carter, 
medical officer to the council, and by Mr. Gordon W. Harris, 
Assoc. M. Inst. C.E. — Merryweather and Sons, Limited,—the 
engineer of the scheme. The works will include duplicate pump- 
ing engines, a reservoir at Billericay to supply the surrounding 
villages, and a water tower for the town service. 


A FIRE occurred in Chatham Dockyard last Friday, and 
the mould loft, with its contents, was practically destroyed. The 
floor of the loft, on which the full-sized section of every ship built 
in the yard was “laid off,” was nearly 300ft. in length by 68ft. in 
width, and at each end there were large offices, affording accom- 
modation for a staff of 150. Apart from the burning of the building, 
a very serious loss is involved in the destruction of the whole of the 
valuable plans of the latest types of battleships and cruisers, 
together with nearly the whole of the records for many years past, 
'The staff also lost their instruments and other effects. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavus, 7, Kumpfgasse, Vienna f. 
CHINA.—KELLY AND Wa su, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveavu AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F, A. Brockxuavus, Leipzic ; A. TWEITMEYER, Leipsir. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome ; Booca Frerzs, Turin, 
JAPAN.—KELLY AND WALSH, Liuirzp, Yokohama, 

Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§. AFRICA.—GoORDON AND Gorton, Long-street, Capetown. 

R. A. THOMPSON AND Co., 83, Loop-street, Capetown. 

J. C. Jura AnD Co., Capetown, Port Blizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gortcu, Melbourne, Sydney, and Brisbane. 

R. A. TuHompson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpErson, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontrEAL News Co., 886 and 388, 8t. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrERnationaL News Co., 88 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ka&.iy anv Watsu, Limirsp, Singapore. 
CEYLON.—W1sAYARTNA AND Co. Colombo, 














SUBSCRIPTIONS. 


Tax ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 

Ciora Reapino Casrs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign ‘Subscribers paying in advance at these rates 
will receive Tok EnGinkER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tak EncinggR, and 
ascompanted by letter of advice to the Publisher. 

THin Paper Copixs. Tuick Paper Copizs. 
0s. 


Half-yearly £0 188. Od.| Half-yearly .. .. £1 8d. 
Yearly .. o £1 16s. Od.| Yearly .. £2 Os. 6d. 
difference to cover extra postage.) 
ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate a will be 
inserted with all practical regularity, but regulari 
teed in any such case. All except weekly adv 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. pe 
letters to be addressed to the Bditor of Tur "BNoInerr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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PUBLISHER’S NOTICES. 


*,* With this week’s number is issued a Turelve-page Supplement 
and a Tiwro-page Drawing, entitled Some Yorkshire Machine Tools. 


Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 





*,* THe JAPANESE LINE-OF-BATTLE SHIP HaTsusE.—Our two- 
* supplement of the above may be had, printed on Japanese ve fom 
paper, upon a roller, price 18., by post 1s. 1d. 





*,” If any subscriber abroad should receive THR ENGINEER in an 
"imperfect or mutilated condition, he will oblige by giving prom pe 
—* of the fact to the Publisher, with the name of the 

ent through whom the is obtained. Such inconvenience, 
inde, can be venedied' by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


£@” In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

£ All letters intended or insertionin Tak ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

“7 Wecannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. D. (Nottingham).—The address was given in the first few lines of the 
article. Werk Augsberg, Augsberg, will find the makers. 

R. E. (The Hippodrome).—The pipe bursts soon after the ice forms in it. 
Water does not come out till the thaw sects in and melts the ice in the 
pipe. 

P. 8S. E.—The provisional specification costs one guinea and gives you 
protection for nine months. Apply to H.M. Patent-office, Southamp- 
ton-buildings, for a pamphlet giving all particulars, 

C. H. (Cannon-street).—As soon as we have further particulars we shall 
publish them. The names of the firms were given in our articles. The 
addresses, where they are not obvious, may be found in the journals 
devoted to the industry. 

T. E. (Whittington).—A letter such as you suggest will no doubt have 
the effect you suppose ; but you will 5 on to be very careful that its 
terms cover the precise invention which you have in mind, otherwise 
it would be quite possible to say, subsequently, that it did not apply 
to what is substantially another invention. 

J. G.—We do not think your turbine would b2 found economical. 
Nearly all the work of the jet would be done on the first part of the 
screw, only the entraining action of the steam being active in the 
remainder, A series of discs with a good number of jets would pro- 
bably be more efficient. To get the best value cut of a jet of steam or 
water you must use its reaction as well as its impact—see all the best 
turbines. 

J. B. (Kentish Town).—The ratio of expansion varies with the position 
of the link and the point of cut-off. The cylinders are 15in. and 19}in. 
diameter with 26in. stroke. The piston areas and the cylinder volumes 
are therefore—omitting fractions—as 177 to 299. From these data you 
can calculate for yourself what the ratio of expansion will be theoreti- 
cally ; allowance has, however, to be made for clearance, concerning 
the amount of which we have no information. 

Learner (Belfast).—You will find the whole subject dealt with in Mr. 
Stromeyer's Paper, published in our impression for April 4th. There 
is no limit to the temperature which a boiler plate will stand, provided 
it is clean and not too thick, and is kept in contact with water. It is, 
of course, possible that a very intense localised heat such as that of 
the electric are would burn the plate, but in ordinary boiler work, no 
matter how strong the draught, the plate will bear the resulting tem- 
perature without injury. A temperature of 2000 deg. Fah. is certainly 
quite safe in a Lancashire flue. 











MEETINGS NEXT WEEK. 

Tue INsTITUTION OF JuNIOR ENGINEERS.—Tuesday, June 17th. Visit 
to the Globe Rope Works, East Ferry-road, Millwall, E. Train leaves 
Fenchurch-street at 5.51 p.m. 

Roya Mereoro.oaica Sociery.— Wednesday, June 18th, at 4.30 p.m., 
in the rooms of the Society, 70, Victoria- street, Westminster, S8.W. 
Papers, ‘‘ English Climatology, 1891-1900,” by F. Campbell _—— 
‘* Earth Temperatures Recorded in Upper India,” by W. L. Dallas. 
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WARSHIP DESIGN. 


Str Francis Evans, who was Chairman of the 

Arrears in Shipbuilding Committee, has added to 
the report a plea for warship designing in private 
yards, or, rather, that private yards should be 
entitled to submit alternative designs. The late 
chairman sums up the pros and cons of the case dis- 
.| passionately enough, and we are not here disposed 
to criticise the details of his arguments. The 
matter, indeed, is hardly one for criticism in detail 
so much as for very careful thought. We only pro- 
pose, therefore, to look at it from the naval stand- 
point. To the naval officer it matters nothing who 
designs his ships so long as he finds them “ fairly 
satisfactory.” More than that he never will find, 
because he—very wisely—sets up an impossible 
ideal. The ideal is not merely a “ whip creation” 
ship, it is a “whip American creation” also. Ships 
like the New Jersey are doubtless less of com- 
pounds of all the virtues than they appear on paper ; 
still, it is hard to explain away their preponderance 
in “ things that matter.” The captious may query 
whether the New Jersey will be able to fire all her 
guns at once without being in danger of tumbling to 
pieces; but there will be other crudely practical 
people to point out that a warship is never likely to 
be so engaged. Even if she has enemies on either 
side of her, there are sure almost to be some guns 
that will not bear, and in the matter of “ inter- 
ference’ the warship that can fire her big forward 
guns abaft the beam, or her after turret before the 
beam, without stunning the crews of the nearest 
secondary guns, does not exist. 

Naval officers know far more about this matter 
than designers, but it is the naval officer who cries 
loudest for more guns, and though he might be 
hard put to it to find a logical sequence of argument 
for it, there is little room to doubt that he is right. 
It was the Elswick ships’ numerous guns that made 
the British Navy so idealise Mr. Watts. Years ago 
it idealised Sir William White for the same reason, 
but once Sir William was chained to Whitehall and 
became the responsible figure for designs, the Navy 
began to say quite unpleasant things about him. It 
will presently, we fear, say nasty things of the same 
sort about Mr. Watts—and for the same reason. 
The official recipe for a warship is a vessel with 
some guns put in where circumstances admit. 





Probably the Navy should be thankful that 
fate allowed it to have as many guns as it 
has got. Though it may fail to see the neces- 
sity of carrying six months’ stores because 
Nelson carried them, the Chief Constructor, whoever 
he may be, has got to provide for those stores, and 
for many other things. The Chief Constructor, while 
growing at Elswick, may have very fine wings, 
but these are always clipped when he enters the 
Admiralty farmyard ; and the result is that he cannot 
produce his ideal warship. The trouble is that all 
the Lords of the Admiralty together cannot help 
him. No one is able to put his finger on the root 
of the mischief, though everyone is aware, not only 
of its result, but also of its general cause. That 
cause is outside human mending in some measure ; 
it is due to the fact that steam and armour both 
came in gradually, and were adapted to existing 
types. The mistake probably lay in attempts to 
improve on existing models too hurriedly, combined 
with, perhaps, the consequent reaction. There was 
little wrong with our Agincourts and Minotaurs, 
which copied old models. The “ improved adapta- 
tion” was what led to trouble. Big guns were 
“discovered,” and they gave us the Captain and 
Thunderer. End-on fire was “ discovered,’ and it 
gave us the Inflexible. “Vitals” were “ dis- 
covered,” to land us in the Admiral class. Then, 
presently, the late Admiral Colomb suggested that 
all these items of “progress” had been known 
in some form ever since guns were invented. 
They had been; but, wars being frequent in those 
days, the thing that worked best had to be adopted. 
The thing that worked best was the broadside ship 
with plenty of medium guns; hence the late 
Admiral’s prophecy that the first big war would see 
a return to broadside ships. For this he was 
characterised as “ suffering from senile decay and 
insanity.” Since then we have travelled far in the 
predicted direction, and when we get there much 
that is now superfluous may find its right place, 
while we shall certainly have more guns. We 
mention this because of the logical inference that a 
good deal of what passes for mere Admiralty 
conservatism may possess some unsuspected virtues. 
We do not say that it does, but it may; and the 
point requires very careful thought. 

It raises also a second question. Designers equal 
to Sir William White and Mr. Watts may grow like 
blackberries in every private firm; but it is an 
assumption rather than “Q.#.D.” Still, assuming 
it for the sake of argument, whatever the skill of 
these hidden geniuses may be, fifteen thousand tons 
will remain fifteen thousandtons. The things to be 
carried will weigh the same, and the experience in 
their disposal will be less. There is a great tendency 
to forge’ that the distribution of guns and armour 
is a mere bagatelle in naval construction. Indeed, 
we fancy that the country has an embarras de 
richesse in this direction; and all this weaith of 
talent is at the free disposal of the Admiralty. Only 
the other day we had the pleasure of inspecting 
plans for an ideal battleship, coupled with a testi- 
monial from a local mayor to say that “in his 
opinion Sir William White had never produced any- 
thing equal to it.” The mayor’s opinion was quite 
correct, too, for the ship had no boiler room! This, 
doubtless, was merely a trifling oversight, or necessi- 
tated by the patent anti-torpedo arrangement, and 
the case, of course, is anextreme one. But, we con- 
fess to some doubt as to how a designer of merchant 
ships is to avoid falling into mistakes differing only 
in degree. How is he to be possessed of the neces- 
sary technical knowledge to deal with ammunition 
passages and the like? He might as well leave out 
boilers as omit these, but how is he to solve a 
problem that the best warship oe, are only 

able to tackle with extreme difficulty ? There are at 

least a thousand other trifles of a like nature for 
which the warship architect must provide. Some- 
how, we feel that we would sooner do battle in a 
product of the professional warship designer, and 
that Mr. Jones the amateur in some inland town 
and Mr. Smith the designer of ocean greyhounds 
are likely to be a good deal nearer each other than 
to Mr. Watts in a race at designing a fighting 
ship. 

Sir Francis Evans, no doubt, was thinking rather 
of the designers in those yards where battleships 
are constructed. But outside Elswick, and possibly 
Barrow, where are there any such designers? 
Popular interpretation is that a wealth of “talent 
may lie in those who have designed something 
totally different on recognised lines and with careful 
study. Yet only a little while back Sir William 
White and the Admiralty were howled at for going 
outside their province by designing a royal yacht. 
For ourselves we fancy that the better the designer 
of liners, the worse designer would he be of war- 
ships—the types are as different as chalk and cheese. 
This fact is bound to disqualify the bulk of marine 
architects of standard merit; while as for the two 
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or three who may have had experience it is certainly 
necessary to remember that they would have to 
work with clipped wings. Our theory and endea- 
vours are to get the best man possible and make 
him Chief Constructor. Both navy and country 
generally are satisfied that we have got him, while 
in these critical days there will be far too many 
ready to snap at his heels to suggest any danger of 
supineness, supposing such an event at all possible. 
Well meant as Sir Francis Evan’s suggestion is 
plausible as are most of its arguments, we do not 
see how the Admiralty could adopt it ‘without 
stultifying its own Chief Constructor. Most thought- 
ful men will agree with us thata Mr. Watts in the 
hand is worth several dozen possible ‘ quite as good 
or betters’ in the bush, even if Mr. Watts had not 
got behind him the splendid record that placed him 
where he is. 


BOILERS FOR LOCOMOTIVES. 


Ir is not only possible, but probable, that 
a radical change in the construction of the boilers 
of locomotive engines is impending. Nothing 
is required to effect the change but a_ little 
audacity on the part of one or two of our 
leading locomotive superintendents. Mr. Dugald 
Drummond, of the London and South-Western 
Railway, began the change when he put water tubes 
into the fire-boxes of certain very big engines. He 
continued it when he built the water-tube boiler 
which we illustrated in our pages in December, 1901. 
The success which has attended his efforts may well 
stimulate others—even Mr. Drummond himself—to 
new departures. The reason why a new departure 
is necessary may be stated with advantage. 

The weak part of the modern locomotive is the 
fire-box, and it is not too much to say that it becomes 
weaker and weaker every day. As Mr. Aspinall ex- 
plained not long since, the engine, whether regarded 
as a vehicle or a machine, gives no trouble. It can 
be maintained in perfect order for a very small sum. 
On the contrary, the fire-box is always wearing out, 
or cracking, or breaking stays, or leaking round the 
tubes. In heavy work, a fire-box will last without 
costly repairs, at the most three years; and the 
larger the box the greater the cost of maintenance. 
The areas to be supported by stays are augmented, 
and the water finds its way with increased difficulty 
to the hot surfaces. The load on the tube plate 
due to the bridge stays is increased with the 
length of the box. There is more chance of 
burning the side plates, because the water has to 
get back from the barrel through a longer and 
more contracted passage when the fire-box is 
long than when it is short. In the good old days 
a fire-box 5ft. long was considered a monster. We 
have them now 8ft. and even 9ft. in length, and 
this with 24in. water spaces. It is useless to 
provide much heating surface unless the grate is 
adequate to the burning of coal enough to make the 
heating surface efficient. The fire-box and the 
grate taken together constitute the key of the posi- 
tion, the crux of the whole problem. It seems that 
the limit has been reached, and that nothing more 
can be done to increase the size of the grate beyond 
about 24 square feet—at all events, if the normal 
method of construction, with the fire-box between 
the frames, and therefore not much more than 
3ft. 3in. wide inside, is retained. Grates over 8ft. 
long cannot be properly fired. Nine-feet grates 
have been tried, but they are not a success. Nothing 
remains, therefore, but to carry the grates above the 
frames, as is done in various American and conti- 
nental locomotives, or else to abandon the existing 
type of locomotive boiler altogether in favour of 
something totally different. In this country Mr. 
Drummond retains the rectangular fire-box. In the 
United States it has in certain cases been given up 
for a pair of cylindrical furnaces, such as are used 
in steamships. Much has been heard of this as a 
novelty, but Mr. Webb built engines at Crewe nearly 
thirty years ago with cylindrical fire-boxes. This 
type, however, will not help us to a bigger grate 
surface, although it is not without special ad- 
vantages of its own. 

There does not appear to us to be any reason, up 
to a certain point, why a very successful locomotive 
should not be made with a water-tube boiler, say of 
the Yarrow type, which, having straight tubes, seems 
to lend itself better than any of the bent-tube types 
to this particular purpose. An extremely powerful 
engine of moderate weight might be made by 
mounting a water-tube boiler midway between two 
four-wheeled bogies, each provided with a pair of 
cylinders compounded. Any desired grate surface 
could be had. The objection is that the engine 
would be too long to fit existing turntables, and we 
recognise the importance of the objection. Yet such 
an engine need not be turned round at all. For 
coal could be carried at one end and water on the 
other, and no tender would be needed. But if 





the Yarrow type does not answer, there are several 
others available. Not long since we heard of a pro- 
posal to substitute water tubes for the water legs of 
the normal locomotive boiler. Laharpe, Dimpfel, 
Norton, Belleville, and many others have invented 
and patented locomotive boilers with water tubes, 
none of which have found their way into use. Nor 
will anything of value be done in this direction 
until someone with practical experience becomes 
inspired with the idea that the existing fire-box is to 
be got rid of; and that this can only be done by 
some arrangement of water tubes. That it is possible 
to make a water-tube boiler small enough to fit the 
loading gauge of our railways, with a couple of 
thousand square feet of heating surface, and a very 
large grate, is beyond all question. But, unfortu- 
nately, more has to be thought of than loading 
gauge; and it remains to be seen how the boiler can 
be worked in between or over the driving wheels 
without sacrificing everything worth having. The 
problem can, we think, be solved, and it is worth 
solving ; but it cannot be done without trouble and 
careful scheming by men who thoroughly under- 
stand what is and what is not admissible on a rail- 
way. 

Mr. Rous-Marten has called attention in our 
pages to the important truth that much more is 
required than mere quantity of heating surface to 
secure great steaming power. We have ourselves 
explained before now that additions to the length 
of flue tubes, other things remaining equal, are not 
nearly so important as additions to their number. 
The reason is simply that the last few feet of a fire 
tube next the smoke-box are of very little value, 
the great bulk of the evaporation being done close 
to the fire-box. For much the same reason we think 
that it is not improbable that the efficiency of a 
water-tube boiler, with a given surface, say, of 
1000 square feet, might be considerably higher 
than that of an ordinary boiler with even 1500 
square feet. So far as we are aware, this view 
is strongly supported by the results which Mr. 
Drummond has obtained with his water-tube 
boiler. It may be urged against the water-tube 
boiler that it cannot, under any circumstances, be 
as economical as the normal boiler. But the ques- 
tion of economy or the reverse is easily stated in a 
way to mislead. We may have a water-tube boiler 
which will evaporate only 6 lb. of water per pound 
of coal, and compare it with a locomotive boiler 
which will evaporate 71b., altogether to the dis- 
advantage of the tubulous boiler. But it must be 
remembered that this kind of economy may mean 
nothing. In railway work that system of construc- 
tion will be most economical which represents the 
smallest consumption of fuel per train mile; and 
there is no necessary connection between this and 
the number of pounds of water evaporated by a pound 
of coal. We may have two locomotives—one with 
1000ft. of surface disposed in water tubes, and 
the other with 1500 square feet disposed in the 
ordinary way. This latter engine may have a 
much higher evaporative efficiency per pound of 
coal than the former, and yet be quite unable 
to keep time with a given train, while the water- 
tube boiler can do the work with ease. The normal 
engine burns, say, 35 lb. per mile, and the water- 
tube engine 45 lb. per mile; but the normal engine 
must have a pilot, and the combined consumption 
of the two will be, say, 55 lb. per mile, while the 
bill for oil and wages will be doubled. There is here 
no question which engine is the more economical. 
It may encourage would-be inventors to know that 
the heating surface in, at all events, the small tube 
type of tubulous boiler is, as a whole, more efficient 
than that of fire-tube boilers. Thus, if we take the 
case of an ordinary locomotive with tubes 12ft. long 
and 1200 square feet of tube surface, it is safe to say 
that if the tubes were reduced in length to 8ft. and 
the surface to 800 square feet, or 33 per cent., there 
would not be a loss of more than 10 per cent. in 
steaming power. In other words, 800 square feet 
of water tube ought to be nearly equal to 1200 
feet of fire tube, as far, at least, as the making of 
steam is concerned. 


—_ —_ —- see ——— 
THE TRUST SYSTEM, 


Ir will be remembered that, in writing about the 
Atlantic Shipping Trust, we have repeatedly said that it 
is not with the United States, but with Mr. Morgan, that 
we have to take count. We have explained that his 
action is in no way localised by patriotism ; and that it is 
an unimportant accident that he is an American citizen. 
A remarkable confirmation of the soundness of our views 
is afforded by the utterances of a well-known American 
jurisconsult, reported by the Vienna correspondent of the 
Times last Tuesday. This gentleman holds, as we do, 
that it is Mr. Morgan, and not the United States, with 
whom the rest of the world has todo. He goes on to say 
that whatever apprehension may be aroused by the 
rapacity of these trusts or a consideration of the effects 
of their extension to Europe, is but a trifling cireumstance 
compared to the feeling on the subject in the United 





States itself. This adverse sentiment springs from a 
perception of the fact that such men as Mr. Morgan may 
involve the country in foreign complications of serious 
import. For a time delight may be taken in the apparent 
expansion of American commerce and American infly. 
ence ; but it will soon be found that for these things the 
syndicates care nothing, and they would have no more 
compunction in injuring the United States than they 
ins» have in injuring Great Britain or Germany, go 
long as they made money. The American lawyer goes 
on :—* For a short time the public in the United States 
may be deceived by the fact that such movements are 
labelled American, and that the entire country is credited 
with the increased power and influence which in truth 
belongs only to a few individuals. But eventually they 
will forcibly realise that there is a point beyond which 
individual power and influence cannot be permitted to 
take root in a republic.” He is confident that the great 
body of American citizens would resent to the utmost 
any action taken by their own Government which would 
tend to estrange friendly nations in order to aggrandise 
the “ overloaded coffers of the trust magnate.” Whether 
he is or is not right in assuming so much it is not foy 
us to decide ; no doubt he understands his countrymen 
better than we do. This is not the point, however. It 
is that a high authority endorses our arguments, and js 
quite as insistent as we have been that it is Mr. Morgan 
and not the United States against the world. 


THE SYNDICATE OF SOUTH RUSSIAN IRONMASTERS, 


“ Trusts,” as such, have found but little favour so far 
in the eyes of the authorities in Russia. Nevertheless, 
sixteen South Russian ironmasters wish to form them. 
selves into a syndicate under the modest title of “ The 
Leading Company for Trade in Metallurgical Products.” 
These ironmasters represent a total yearly output of 
745,150 tons of various sorts of iron goods, and of 300,000 
tons of cast iron. But there are two works, the Drushkoff 
and Novorossiisk, which have refused to join the syndi- 
cate. Their output is 166,111 tons of various kinds of 
ironwork and 63,620 tons of cast iron, and this represents 
nearly 25 per cent. of the total output of the firms forming 
the syndicate. Thus it will be seen that the refusal of 
the two firms mentioned to join the proposed syndicate 
has delayed its formation. Still, the sixteen ironmasters 
forming the syndicate have not abandoned all hope of 
being able to win over to their side the two outstanding 
firms at the final conference which will be held in Paris 
on June 23rd, so that the syndicate may then be in full 
working order. In fact, it is said that the chief cause of 
the refusal of these two ironmasters to join the syndicate 
has been removed, and that their refusal was based upon 
a disinclination to break off their relations with their old 
customers. In any case, M. de Witte, the Minister of 
Finance, will have the last word in the matter, for indi- 
vidual effort and private enterprise in Russia are 
dependent still upon the approval of the Tsar’s Ministers. 


THE CABLE TREATIES. 


Tue Netherlands Government seems now to have 
decided to secure the approval of the Upper and Lower 
Chambers with regard to the projected Cable Treaty 
with Germany. In reply to the Report presented by the 
Committee appointed by the Second Chamber for the 
purpose of discussing the German-Dutch Agreement con- 
cerning submarine cable communication with the Dutch 
East-Indies, the Government explained that the Agree- 
ment would secure perfectly identical rights to both con- 
tracting parties, and that a direct cable from Batavia to 
Manila would cost too much. The Second Chamber 
has, according to the latest advices, approved of 
the agreement. To the proposal made by France 
concerning a cable from Batavia to Saigon in French 
Cochin-China, Holland has replied that it is un- 
able to grant a subsidy for carrying out the enterprise, 
but that it is willing to hasten the laying of a cable 
between Batavia and Pontianak, the capital of Western 
Dutch Borneo. Thereupon the French Government 
made another proposal, which has been considered 
recently by the authorities, and it is expected that the 
French offer will be accepted. It is believed in well- 
informed circles at the Hague that the Netherlands 
Government will succeed in obtaining the consent of both 
Chambers to the Cable Treaty with Germany. The 
German Reichstag will not be able to discuss the ques- 
tion until the Netherlands Parliament has agreed to the 
Treaty. 








LONDON UNDERGROUND RAILWAYS. 





Lorp Wixpsor’s Committee concluded its labours on the 
5th inst., having come to the end of the various clauses 
brought forward for insertion in the underground tube rail- 
way Bills which they have been considering. The first clause 
brought up before them on this day was on behalf of the 
London County Council for the protection of the Shaftesbury 
Memorial Fountain in Piccadilly-cireus. Counsel on behalf 
of the Brompton and Piccadilly-circus Railway said that his 
company would consent to the clause if the words ‘‘ but the 
company may construct a railway thereunder,’’ were inserted. 
The clause, as amended, was agreed to, 

The Committee refused to impose certain workmen’s fares 
clauses on the various companies, but granted a clause for 
the protection of the Hippodrome, while a clause brought 
forward by the London County Council to prevent interfer- 
ence under any circumstances with the gradients of the 
main or branch sewers in London, was rejected. The Com- 
mittee directed that in each Bill a clause should be inserted 
that articles of interest found during operations should be 
handed to the London County Council. 

A number of other clauses was submitted on behalf of the 
London County Council, but rejected by the Committee, 
Lord Knutsford remarking that their acceptance would 
practically constitute the County Council the authority to 
manage the whole of the affairs of the company. ; 

The clauses were subsequently gone through, and the Bills 
ordered to be reported to the House for third reading. 
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ELECTRICITY AND LEGISLATION. 
No. Il. 


Nor the least excellent characteristic of the proceedings 
of the Committee on Electrical Legislation is that various 
opinions were advanced and discussed, the witnesses 
being, indeed, subjected to a species of cross-examination, 
which, not infrequently adverse, served to bring out into 
relief the strength of the arguments advanced by those 
who are not content with existing legislation and its 
effects. Thus, for example, Lieut.-Col. Crompton in his 
opening statement gave a succinct history of the introduc- 
tion and progress of electric lighting in this country. He 
maintains that in 1882 England held a leading position, 
which she ought to have kept, but that six years later 
America, Germany, and Switzerland had already made 
giant strides, and very soon overtook and passed Great 
Britain; a result brought about by over speculation on 
the one hand and mischievous legislation on the other. 

We must therefore take the two facts together, i.¢., the over- 
speculation and the restrictive legislature. The second was un- 
doubtedly very largely caused by the first, but as soon as over 
speculation collapsed, the two together firmly closed the purses of 
the English investing public against electrical enterprises, and it 
is to my mind absolutely a proved fact that the reason why the 
Edison-Swan Company, who in 1882-83 employed me to design the 
above-mentioned large installations of plant for lighting London, 
were unable to get the money subscribed to carry them out solely 
on account of the two combined causes—speculation and legislation. 
If the capital had then been found, and these works had been 
carried out by the end of 1884 or the beginning of the year 1885, a 
substantial commencement of electric lighting would have been 
carried out in London which would have advanced the lighting of 
London by six years, for it is a fact that almost every arrangement 
that has b2en worked so successfully by the Westminster, the St. 
James’s and Pall Mall, the Kensington and Knightsbridge, the 
Charing Cross, and other companies that have lighted these districts, 
was then p'anned and estimated for, and as events have turned out 
was accurately estimated for, so that but for the above-mentioned 
causes the electric lighting of London would have been as far 
advanced in 1885 as it was in 1891, and by that time there would 
have been as abundanta flow of capital into this class of enterprise 
as took place some years later. 


Further on Lieut.-Col. Crompton argued that in the 
United States and on the Continent in certain cases over- 
head bare wires were allowed to be used with very great 
benefit to the nascent industry. The results of his 
examination as a whole went to show that restrictive 
legislation was only one of several causes which enabled 
the United States to go ahead of Great Britain. For a 
full statement of these causes we must refer our readers 
to the report itself; we have not space to deal with them 
here. Both from Lieut.-Col. Crompton and succeeding 
witnesses it was elicited that one principal agency was 
the fact that in this country lighting by gas was almost 
universal, whereas in the United States it was quite 
exceptional outside the largest towns. Thus, while with 
us electricity had to fight gas, in America it had nothing 
to fight but kerosene lamps. But this was not all, for 
not only did the fight take place on technical grounds, 
but gas was favoured by legislation, which protected it 
and opposed electricity. Nothing of this kind existed in 
the United States. The social conditions were entirely 
different. Small towns hailed with delight the advent of 
the new light. The inhabitants had no objection what- 
ever to urge against overhead wires. Works could be 
carried out cheaply and quickly, and the simple installa- 
tions used, representing small capital and working 
expenses, easily proved remunerative. In this country, 
on the contrary, the rabid desire to protect vested 
interests and prevent the smallest risk of life stood in the 
way and prohibited the introduction of the new light, 
except under costly and onerous conditions which fright- 
ened capital away. 

The question of standards came up, and Professor Perry 
asked Lieut.-Col. Crompton :— 

With regard to standards, speaking of the early days when 
enterprise was extending so much in America, and enterprise was 
also extending here, do not you think it was tu some extent due to 
the cleverness of our consulting engineers that we had not standard 
patterns ; in America there were practically no men outside the 
factories and the big companies who knew anything about electric 
work, so that when a township ordered stuff it ordered it ev bloc— 
it ordered a whole system. It asked the company to come in 
bodily and deliver the whole thing. Is not that really the way in 
which one might put the rise of the consulting engineer and the 
absence of standards in the early days ? 


Col. Crompton replied :— 

I really do not quite understand the question now. The state of 
things in America was very abnormal ; there was no gas. Many 
of these towns had only oil lamps, and they were glad to take any- 
thing, provided they did not pay a very large capital price for it. 
The result was the American firms standardised at once; the arc 
light sets turned out by the Brush Company were all standards, 

ey were packed and sent off, and worked sufficiently well, and 
that early standardisation made a lot of money for these firms, 
They were able to make considerable profits, and that attracted 
further — into the manufacturing industry, and that reacted 
again, and they started supply companies in America all over the 
place, and one form of company reacted on the other; the more 
supply companies the more manufacturing, and so on. America 
very rapidly developed a fine business ; I think the same would 
have occurred here. 

We may now turn to evidence of a different type. We 
have so far heard something of what the electrical 
engineers had to say. Alderman W. Ivey, of West Ham, 
may be held in a way to represent the municipal side of 
the question. For twelve years he has dealt with elec- 
trical questions as a member of one of the largest county 
boroughs of the United Kingdom, and is now chairman 
of the Electric Lighting and Tramway Committees of 
West Ham. His evidence against existing legislation 
was exceedingly strong. Thus, he showed that in 212 
areas Provisional Orders have been granted, and only in 
89 has supply commenced. “From a national stand- 
point, all laws should be framed to encourage and develop 
our national industries, not to restrict them. And where 
experience proves that any Act passed for a certain 
purpose does not do that, but rather that it creates a 
condition quite as evil as the one it was framed to 
prevent, it seems absurd to allow it to continue operative. 
It is in this sense that the powers given in the Acts to 





local authorities to guard the interests of their people, to 
protect them from the birth of a new monopoly, in the 
shape of the Electric Light or Power Company, has 
fostered the growth of a monopoly equally powerful, a 
monopoly of inaction, a local veto by the elected execu- 
tive authority, which has proved not only a block to local 
electrical advancement, but to national enterprise, and 
seems growing to such huge dimensions that Parliament 
should be asked to amend the Acts to apply in a more 
business-like manner, while as fully protecting the people 
as before.” 

Asan illustration of the pernicious effect of the existing 
system, we can cite nothing better than West Ham 
itself. The population, according to the last census, is 
270,000; the area, 7} square miles. In July, 1889, notice 
was given by two companies that they were going to 
apply for Provisional Orders with the intention of supply- 
ing electricity within the borough. These applications 
were opposed, but a second notice in 1900 forced the 
hands of the Council, and in October, 1891, the Council 
decided to apply for an order themselves. In June, 1892, 
the order was obtained, and then nothing more was done 
until 1894, when an extension of time was asked for and 
obtained. Then another pause occurred. At last, in 
1896, an engineer was appointed. In 1897 and 1898 the 
work of construction was carried on, and in 1899 the light 
was switched on. Thus ten years elapsed before West 
Ham could get a supply of electricity. Alderman Ivey’s 
evidence is startling. It throws a lurid light on the 
internal politics of the district ; and as we read it we see 
that the wonder is not that West Ham has been kept so 
long without electricity, but that it has got it nows Before 
we leave Alderman Ivey it is worth while to reproduce 
the following question put by Mr. Kingsbury and Alder- 
man Ivey’s reply. 

Just one other question. It is not quite clear to me as to what 
your views were with regard to private or municipal works. It was 
not clear to me whether you regarded the direct work of fitting up 
a station as being the best thing for a locality, or whether your 
views went so far as to think that the private supply was better 
than the municipal supply. 

A,—What I ae to explain was this. The work of a local 
authority by its own workmen, and a supply by a local authority 
pure and simple, is surrounded by many difficulties which are not 
commercial, and the whole system is not on commercial 
lines, but on what I may call fads and policies. For instance, 
‘*Mr. Jones,” who wants to get in for a certain ward, will promise 
the electors anything as long as he gets there, and having got 
there he will attempt to carry out his promises, and perhaps com- 
promise with the other side, ‘‘Mr. So-and-So” will do the same 
from an opposite point of view. They are there simply to gain 
position, and to keep it. 

(J.—I take it that in your view a company supply of electricity 
is better than a municipal supply of electricity ? 

A.—Most decidedly. A good company could carry out the 
—_ on commercial lines, which it is difficult for a local authority 
to do, 

After Alderman Ivey came Alderman Pearson, chair- 
man of the Electric Lighting Committee of the Bristol 
Corporation. He is a lawyer, and a thorough-going 
advocate of municipalisation. He maintains that, in the 
first place, while it is just possible that England is behind 
America, she is not behind the Continent—at all events 
as far as Paris and Berlin are concerned ; and he holds that 
London is suffering because it is in the hands of public 
companies who have full employment in supplying dear 
current to private consumers, and can do nothing to help 
on public lighting with cheap current. He does not 
think that legislation is to be blamed. 

I think the main cause of the backward condition of the electri- 
cal industry is the fact that in earlier days electricity was exploited 
by the frandulent company promoter and his allies on and off the 
Stock Exchange. Public bodies move more slowly but more surely 
than companies or individuals. The cost of plant has, I think, 
been much increased by each engineer wanting some special kind 
of plant prepared for him, and declining to recognise in any sense 
standard patterns. In addition, the fearful delays in the delivery 
of plant, owing sometimes to labour troubles and on other occasions 
to the utter carelessness of manufacturers as to keeping their 
word, has driven buyers into the American market, where 
deliveries are more reliable as to time. I am of opinion that 
England is not behind in electricity alone but is behind in general 
engineering works, and this general backwardness is as an incident 
common to electric with other works. 


It will be seen that the two aldermen seem to hold 
opinions which are diametrically opposite to each other. 
Alderman Pearson's history of the supply of electricity to 
Bristol was terse and humorous :—* The Committee was 
appointed in 1882; was delayed by its engineer until 
1888, and reported in the early part of 1889, recom- 
mending a careful arrangement of A and B areas under 
the Act. The Council considered the report, and sent it 
back and said: ‘We do not want any A and B areas; 
the scheme you are proposing is not big enough for what 
we want.’ The Committee said: ‘If you want a bigger 
scheme let somebody else do it.’ Another Committee 
was appointed, and that Committee lighted the city in 
August, 1895. That is the history of the Committee.” 

It is, perhaps, to be regretted that in the course of 
Alderman Pearson’s evidence some things were said 
concerning purity of motives that would have been 
better left unsaid. Alderman Pearson’s views about the 
relations between corporations and trade unions appear, 
however, to be quite sound. The Bristol Corporation 
seem to be in many respects an ideal body, andno doubt 
many of the objections now urged against existing legisla- 
tion would lose their force if all Corporations worked on 
the lines indicated by Alderman Pearson as those followed 
in Bristol. We fear, however, that we must regard 
Bristol as strictly exceptional, and Alderman Ivey’s 
evidence goes far to support this view. 








THE INSTITUTE OF SANITARY ENGINEERS.—The provincial summer 
meeting is to be held in Buxton, on Friday, Saturday, Monday, and 
Tuesday, June 13th, 14th, 16th, and 17th, 1902. The president is 
Mr. J. C. Thresh, M.D., D.Se., D.P.H., F.I.C., F.LS.E., &c. 
Papers will be read by Mr. W. H. Grieves, C.E., Mem. San. Inst., 
on “‘ The Public Works of Buxton,” and Mr. E. Durant Cecil, 
Fellow, entitled ‘‘ Proposals for Model By-laws for Rural Districts.” 
Numerous visits have been arranged, 





LITERATURE. 


Motors and Motor Driving. By AtFrrep C. HarmswortH 
and others. London: Longmans, Green and Co. 1902. 


Tuts is an addition to that popular series of books on 
sports and pastimes known as the Badminton Library. 
Appearing as it does on the crest of the wave of the auto- 
mobile movement, the book will meet with a ready 
acceptance, as it fills a gap in the literature devoted to 
modern pastimes which no other publication has hitherto 
seriously attempted to fill. The editor has been singularly 
fortunate in having brought into one book the views and 
experiences of so many contributors whose opinions on 
the different branches of the subject are really worth 
having. We believe most of the credit for the production 
is due to Mr. A. Harmsworth, who has all along been one 
of the leaders of the motor car movement in this country, 
and who, as the owner of a large stud of motor carriages 
propelled by the different sources of power, can therefore 
speak with authority on the “Choice of a Motor.” It 
would be difficult to suggest a phase of the movement 
which does not receive consideration. The Hon. John 
Scott Montague contributes a chapter on “ The Utility of 
Motor Vehicles;” Sir Henry Thompson, F.R.C.S., on 
“ Motor Cars and Health ;” Sir David Salomons on “The 
Motor Stable and its Management ;” Mr. R. J. Mecredy 
on “The Petrol Engine ;” the Hon. Charles S. Rolls on 
“The Caprices of the Petrol Motor.” Mr. Henry 
Sturmey and Mr. W. W. Beaumont, M. Inst. C.E., have 
an important chapter between them. The former deals 
with the “ Transmission ” of the petrol car, and the latter 
writes on the “ Frames, Suspension Axles, Wheels, Steer- 
ing Gear, and Brakes.” There are also, amongst others, 
chapters on “ Tires,” “Steam Cars,” “Electric Cars,” 
“ Motor Cycles,” “ Roads,” &c. &e. 

We learn from the preface that in order to ensure 
accuracy the various chapters of the book have been 
read before and discussed by the members of the Auto- 
mobile Club before being printed—a commendable idea, 
and one which will help to recommend the book to intending 
purchasers of motor cars. These will do well to read 
Chapter IX., on “ The Caprices of the Petrol Motor,” by 
Mr. Rolls. It comprises about eighteen pages, written so 
as to enable the novice to recognise the many possible 
and probable sources of trouble he may have to contend 
with, and it may be said incidentally that it will not im- 
probably cause him to change his mind, unless he is an 
enthusiast in mechanical matters. Although the book has 
been written in such a manner as to render it readable by 
the amateur with only the average amount of knowledge 
of engineering, yet those with wider experience of motor 
cars will find in it many useful ideas and valuable hints. 
The legal aspects of the pastime—by no means the least 
important—are dealt with ably by Mr. Roger W. 
Wallace, K.C., who is the president of the Automobile. 
Club, and an enthusiast in motor cars. The book con- 
cludes with a glossary of terms used in automobilism, 
given in three languages—English, French, and German. 
The illustrations are up to the usual standard of the Bad- 
minton Library, and we note that in illustrating the most 
popular cars, catalogue blocks have been avoided. As 
engineers, we think that a better title might have been 
chosen than “ Motors and Motor Driving.” The word 
motor used alone to mean a self-moving vehicle is a mis- 
nomer and apt to lead to confusion. 


The Block System of Signalling on American Roads. By 
Braman B. Apams. 226 pp. 70 illustrations. Railroad 
Gazette, Park-place, New York. 2dols. 1902. 


Tuis is, we believe, the fourth book that has appeared 
in America on the subject of block signalling, and there 
is no doubt a demand for a work of reference in a country 
where there is a huge mileage without any block system 
or any control whatever over traffic movements, except 
the work of the train-despatcher. Great progress is 
being made, as will be seen from the preface to this 
work, as it is stated that 25,000 miles are now protected 
by the block system, whilst ten years ago only one-tenth 
of that mileage had been treated. 

There is some opportuneness in the appearance of this 
volume at atime when American methods of working 
railways are being watched, and even copied, but we do 
not think any advocate will recommend the adoption of 
American block regulations, although there is a simpli- 
city and brevity about them that appeals to one when 
the eleven clauses of the Erie bell code—page 27—are 
compared with the thirty clauses in our standard block 
rules. We notice, however, that in America there is no 
special working provided for junctions, or if there is the 
author has omitted all reference to it, and he certainly 
makes no allusion to the provision of facing safety points 
—or “derails”—in passenger lines at junctions and grade 
crossings, a point on which there is much difference of 
opinion in America. 

There is one feature in American signalling that is 
attracting much attention amongst railway men just 
now, and that is the question of automatic signals, and 
consequently thé six chapters devoted to automatic 
working should be found interesting. It appears that in 
January, 1901, there were 2294 miles of American roads 
fitted with automatic signals, and by January, 1902, 
these figures had been increased to 3354 miles. 

All the drawings in the book are very clear, but they 
lack dimensions or scale. Many of the illustrations are 
from photographs or sketches. Unfortunately the 
figures given to the illustrated matter have not been 
well arranged, and the numbers do not run regularly 
in consequence. The book has a good index, a most 
essential item, and the subject matter is well divided 
into seventeen chapters. 








H.M. TwIn-screw sloop Odin has been fitted with her 
engines and Babcock boilers by the Wallsend Slipway and 
Engineering Company, and will be ready in a few days to begin her 
basin trials, which wil be followed early in July by trials at sea. 
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A NEW SURFACE CONTACT TRAMWAY 
SYSTEM. 


In the issue of our contemporary Le Génie Civil for 
May 24th there is a description of a surface contact system, 
the invention of M. Cruvellier, which possesses some novel 
features. In most of the surface contact systems at present 
in use the rails are used as the return, and in wet or snowy 
weather this has been found in some instances to give rise 
to serious trouble. In the system under discussion the rails 
are not used at all as conductors of electricity, but the con- 
tact studs themselves are automatically made positive and 
negative, and the collection of current is made by means of 
two skates or runners instead of only one. A general idea of 
the arrangements may be obtained from the diagrammatic 














sketch shown in Fig. 1. It will be seen that there 
are two main cables, and that connections are run 
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Fig. 1-CRUVELLIER SURFACE CONTACT SYSTEM 
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from each of these to each of the contact stud boxes marked 
M in the figure. By a device which will be explained later, 
the circuit is automatically completed alternately between 
the positive and the negative cables and each successive con- 
tact stud. B+ and B — are the skates or runners, and these, 
as in other systems of alike nature, are attached to the 
underside of the tramcar body. It will be noticed that these 
runners are of such length that it is impossible for one of 
them to be on more than two studs, and that they are so 
placed that the leading or positive runner entirely leaves the 
stud immediately in front of the trailing or negative runner 
before the latter reaches that stud. The importance of this 
will be readily realised. The rails R, it will be observed, play 
no part whatever, saving that the tram runs upon them, and 
it is claimed that in consequence there is no danger whatever 
either of loss of current or of damage to neighbouring pipes 
by electrolysis. 

The method by which the studs are made alternately 
positive and negative is shown, again diagramatically, 
in Fig. 2. E and E, are two electro-magnets, one fixed 
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Fig. 2—-MAGNETIC CONTACT MAKER 


underneath the front part of the tramcar and the other 
under the back part, and both of them placed some little 
way on either side of the centre line. D is the covering of 
the box, and to it are connected electrically two short rods 
T, and T,’. There are two other rods, T, and T,’, which are 
placed near to and at the same level as T, and T,’ respec- 
tively. Of these T, is connected permanently to the 
positive feeder cable, and T,’ to the negative feeder cable. 
L + and L — are two movable soft iron channels, and 
these can be lifted by the electro-magnets as the car 
passes over the top. As shown in the illustration, L — 
is shown lifted up and connecting T,' with T,’, and hence 
putting the stud cover Din direct communication with the 
negative feeder. It will be seen that the lever S, which is 
constructed of a non-conducting material and is called the 
safety lever, is pivoted at a, and so connected to the two 
channel irons L + and L — that it is impossible for both to 
be lifted at the same time. It was necessary, of course, to 
render this absolutely impossible, otherwise there would have 
been dead short circuits. The electro-magnets in front of the 
car—those shown in full lines—makes the connection to the 
negative feeder, while those in the rear—shown in dotted 
lines—makes the connection to the positive feeder. Hence, 
when the front of the car is over any particular stud, L— is 
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Fig. 3-CONTACT BOX 


lifted and the box cover D is therefore negative. As the car 
proceeds and the poles A B of the magnet leave the stud, the 
channel L — is designed to fall. Then the magnets E’ 
operate in a similar manner on the same stud, causing the 
lifting of the channel L+ and the consequent connection of 
the positive feeder with the stud cover. The two series of 
electro-magnets, which, of course, may be lengthened out to 
any desirable extent, may, instead of being fixed with their 





runners beneath one car only, be applied to the undersides of 
two vehicles if necessary. 

Fig. 3 shows the actual form of the contact stud box. The 
box B, which is made of insulating material, is closed by 
means of a thin cover D, made of non-magnetic metal. It 
closes the box hermetically. The rods, T,; T, T;' T,’, and 
the channels L + and L — are also shown, the latter moving 
in guides G. S is the safety lever, and ¢ ¢, are the conductors 
for bringing the current from the positive and negative 
feeders to T, and T,’ respectively. To each of these rods is 
connected a fuse, shown at C’ in Fig.4. The whole apparatus 
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Fig. 4—SECTION OF CONTACT STUD 


is fixed inside another box, the upper part A of which and 
the covering are of non-magnetic metal—nickel steel. C is 
put on with a rubber joint, so as to prevent the ingress of 
water. The connection between the cables and the contact 
box, and between the box and the cover, is made in the 
following manner :—Each of the cables terminates in a metal 
box R, which is filled with copper filings, and the fuses C’ 
are provided with a pointed prolongation P, which is plunged 
into the filings. Another box R, also containing copper 
filings, into which is pressed the point P, which is attached 
to the covering, joins this latter with the bars T, and T,’. 
The contact box B, therefore, having no rigid connection 
with the fixed portions of the stud, can be suspended 
elastically, and isolated in this manner from any vibra- 
tion of the roadway. In the present instance the 
elastic suspension is brought about by means of two 
rubber supports O O’. The lower part of the main box 
F is filled with insulating material I, and forms the junction 
box between the cables and the pieces R. The whole arrange- 
ment is insulated as far as possible from earth by casting a 
block of bitumen round it, so that all metal parts are covered 


up. 

It is stated that the design of the apparatus is such that, 
with a voltage of 500, not only can currents of one or two 
ampéres be broken with ease and safety, but also currents as 





























Fig. 5—-SAFETY DEVICE 


heavy as from 40 to 50 ampéres—or the whole amount 
supplied to the car. As has already been explained, the current 
passes between the two rods T, to the channel L, and thence 
to the rod T,. In order to prevent any possibility of 
these becoming permanently soldered together by the action 
of the current, as it is conceivable might happen, the 
following ingenious device has been adopted. Fig. 5 shows 
the arrangement well. The channel L is provided with a 
saddle c, with two frames E and E’ attached to it, so that 
the saddle cannot come off the channel. In the top figure of 
the cut the channel and saddle are shown lifted and making 
contact between T, and T,. Inthe next position the channel 
L has fallen, but the saddle c is supposed to remain soldered 
to the rods T, and T,, The channel L, however, is heavy, 
and in falling it is said to invariably break away any solder- 
ing which may have occurred by the force with which it 
strikes the frames E and E,, and consequently the final 





position taken up by the various parts is shown at the bottom 
of the cut. 

The current may be taken up by the studs by any of the 
recognised methods, each runner being rather shorter than 
the corresponding series of electro-magnets. The system 
employed by preference by M. Cruvellier, however, consists, 
as shown in Fig. 6, of an endless metallic band T passing 
over two pulleys P placed under the car and running on the 














Fig. 6-METALLIC BAND COLLECTOR 


ground. The under surface of this band impinges on the 
contact studs and forms the necessary connection. The poles 
of the electro-magnets, which are shown in Fig. 4, do not 
touch the top of the stud. They are placed so as to pass 
some #in. away from it, and their strength is such that this 
distance may be doubled without the stud ceasing to work. 

The great danger of all surface contact systems, as 
everyone knows, is lest the studs shall by some means or 
other remain connected to the mains. We have explained 
the method adopted in the present instance, namely, that of 
the fairly heavy channel with a piece of non-metallic metal 
on its upper side. There would seem, therefore, to be but 
small chance—if any at all—of magnetic “‘ sticking’’ after the 
magnets have passed over a stud, since the upper parts of the 
box are of non-magnetic metal. Of course, there is then 
the risk of mechanical sticking in the guides G—Fig. 3. 
How this might turn out in actual work it is impossible to 
say. If, however, there were any sticking of any kind there 
would be some heavy short circuits, since after each stud has 
been made positive, say, it is almost immediately made 
negative, or connected rather to the negative cable. The 
result, of course, might be serious to the contact box, but it 
appears that it might have the effect of cutting that stud out 
altogether by blowing the fuses. 








SELF-DOCKING OF BERMUDA DOCK. 


Tue Bermuda floating dock, constructed by Swan and 
Hunter, which is the largest of the few existing ‘‘ self-dock- 
ing ’’ docks, was the first one to be self-docked. These docking 
operations were performed at Jarrow-Slake, on the river Tyne. 

The dock consists of five separate parts—the two walls and 
the three pontoons, which form the deck or tank top, as 
it is called. The centre pontoon is in the form of a rectangle, 
and the two end pontoons are square at the inner end, but 
tapered at the outer ends. The term ‘“ Self-docking ’’ means 
being capable of docking one of these pontoons, or lifting 
this particular part clear of the water, so that it may be 
painted or repaired when required from a raft floated under- 
neath, instead of in the case of the common pontoon, which 
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Fig. 7 


does not ‘‘ self-dock,’’ but only lasts as long as the bottom 
lasts. 
The centre 


patie of the pontoon which was docked is 
connected to the 


walls by sixty-two pairs of connection plates 
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on each side, and each pair of plates by eight bolts in top 
connection and seven bolts in lower connection. Since the 
lower connections are practically under water at light draught, 
the pontoon had to be heeled as follows, to get these connec- 
tion bolts out :—First, water was admitted to both walls until 
the dock had bodily sunk to draught of 20ft. The water 
was then pumped out of the starboard side, and the port side 
allowed to remain in, thus heeling the dock, as shown in the 





Fig. 8 
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SELF-DOCKING OF BERMUDA DOCK 


C, 8. SWAN AND HUNTER, WALLSEND-ON-TYNE, ENGINEERS 




















Fig. 1—HEELED TO STARBOARD 








Fig. 2—-HEELED TO PORT 











Fig. 3-CENTRE PONTOON FREE 














Fig. 4@—-CENTRE PONTOON RAISED 











Fig. 5—-CENTRE PONTOON DOCKED 


first photograph, the starboard wall being 2ft. out of the 
water. Three bottom bolts were then removed from the lower 
connection, the two top bolts being left in place. ll pipes, 
&c., below the normal water-line were also disconnected, and 
then another three bolts were removed from each connection. 
The remaining single bolts were slacked off but left in place. 

The dock was then heeled to starboard in a similar manner 
as shown in second photograph, and all the port lower connec- | 
tion bolts were removed except two top ones, which were 
made hand slack; then another bolt all along this side was 
removed. The centre pontoon was then connected by the 
top connections, and by one bolt in lower connections at each 
side. These lower bolts were next taken out, when the dock 
was floating level again, thus leaving the whole of the weight 
on the top connections. About 3ft. of water was then 
admitted into the centre pontoon to counteract the excess of 
buoyancy which it possessed, owing to the walls bearing the 
weight of all machinery and gear. The top connections were 
then started with; the four lower bolts were taken out of 
every connection ; then another two out of each, and then 
another one out of each, and a large drift inserted in its 
Place. Careful inspection was then made all round the 
Centre pontoon to see if any bolts were nipping ; if any were, 
a little water was admitted into compartment nearest 
the connection, either into pontoon or wall, as required. 
The remaining bolts and drifts were then removed, 
one by one, until only six drifts in each side held the 











Fig. 6-CENTRE PONTOON IN POSITION 


two parts together. Another survey was then made to see that 
none of these were nipping, and when they were all slack they 
were simultaneously removed, leaving the centre portion of 
the dock afloat. The calculations were so exact that the whole 
pontoon only sunk a quarter of aninch. Having got this 
part afloat, water was admitted to the walls and ends, thus 


gradually sinking the outside portion, as shown in Fig. 3, | 


and the centre pontoon floating at 
about 4ft. draught. When the walls 
had sunk until the top connections 
of the walls were within 2in. of the 
bottom connection of pontoon, the 
valves were all closed, with the ex- 
ception of one or two at one end. 
The centre pontoon was then guided 
by means of blocks and tackles until 

| one corner connection was just 
= entered. The whole of the con- 
; x nections of one side were entered in 

Fig. 9 order by means of letting water into 

the wall as they worked along. Having got one side entered, 
the other side was soon entered also. Water was then admitted 
into both walls, until the two connections were exactly 
opposite ; the top connection on wall, into lower connection 
on the pontoon, as shown in the sketch. Drifts were then 
inserted in intermediate holes and bolts in the others, the 
two top bolts only being above water until two bolts or drifts 
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were in place all round, as shown in the fourth photograph. 

The pumps were then started and the water in the walls was 

pumped out, thus lifting the whole dock gradually. As the 

bolt holes in the connection plates came above water, another 

| bolt was inserted, until five bolts were ineach connection all 
round the pontoon. The pumps were kept going until the 
walls were dry, and by this time the bottom of the centre 
pontoon—or docked portion—was 5ft. out of water, and 
2ft. above tank top or deck of ends of pontoon attached to 
wall. 

Thus the centre pontoon, weighing 2670 tons, was self- 
docked, as shown in the photographs. To get the pontoon 
| back into its place the preceding operations were reversed. 
| Fig. 7 shows the relative positions before docking; Fig. 8 

shows the centre portion docked; and Fig. 9 shows the con- 
| nection when self-docking was complete. The bolts are marked 
in black. 








Tue Kronprinz Wilhelm, of the Norddeutscher Lloyd 
Line, which arrived at Plymouth on Monday from New York, made 
the passage, 3095 miles, in 5 days 11 h. 32 min. This is 27 min. in 
excess of the record made by the Deutschland, of the Hamburg- 
American Line, last year ; but the Kronprinz Wilhelm traversed a 
slightly longer course than that followed by the Deutschland, and 
the average speed maintained during the voyage was 23-53 knots 
as against 23-51 by the Deutschland. 








590 


THE ENGINEER 





June 13, 1909 











THE INSTITUTION OF MINING ENGINEERS. 





Messrs. C. R. Van Hise and H. Foster Barn furnished 
an interesting account of the “ Lead and Zine Deposits of 
the Mississippi Valley, U.S.A.” The mines of this 
region in 1900 produced more than £3,000,000 of minerals, 
and now furnish 90 per cent. of the zinc output of the 
United States, or 20 per cent. of the world’s production ; 
whilst the lead region of the North-East Missouri pro- 
duces approximately 22 per cent. of the output of the 
United States, or 7 per cent. of that of the world. 
Mining in these districts dates back to the earliest periods 
of the exploration and settlement of white people. The 
authors’ exhaustive investigations have led them to con- 
clude that there are three stages of concentration of 
lead and zine in the Mississipi Valley :—First, a con- 
centration of 1 per cent. in the Cambro-Silurian lime- 
stone at the time of its deposition ; secondly, a concen- 
tration by artesian circulation early in the erosion history 
of the region; and thirdly, a further concentration by a 
shallow circulation in the later stages of the erosion 
history. 

* The Cambell Coal-washing Table” was described in a 
paper by Mr. Clareuace R. Cleghorn. It consists of a 
shallow rectangular box, 9ft. to 10ft. long and 30in. wide, 
suspended at its four corners by rods, so as to permit of 
a longitudinal swinging motion of 6in. to Sin. The sides 
are of oaken boards, lin. thick and 12in. deep at one end 
and Qin. at the other, with a 2in. oaken keel spaced mid- 
way between them; the sides and keel are joined firmly 
to a solid head or bumper. The bottom is in two parts, 
and is given a suitable curvature. The true bottom is of 
steel plates securely fastened to the sides and keel, whilst 
the false bottom, ldin. above, rests on filling strips, and 
is made of galvanised steel plates bent to form ritiles and 
placed ,\;in. to ;4in. apart. In work, the coal with water 
is automatically fed on to the middle of the table, which 
by suitable machinery is given a swinging motion and a 
jar each return stroke. The result is that dirt is sepa- 
rated from the coal, the latter passing off at the lower 
end and the former escaping at the upper end of the 
table, where there is an auxiliary flush of water. The 
inclination of the table, the amount of water, the number 
and length of strokes and jar, can be adjusted to suit the 
coal and refuse to be washed. 

Mr. W. L. Goodwin, in his paper on “The Mining, 
Concentration, and Analysis of Corundum in Ontario,” 
deals with an interesting industry. The corundum 
occurs as a primary constituent in certain syenites, and 
to separate it an elaborate system of graduated comminu- 
tion, with sorting and classifying, is eraployed. Many 
sorts of crushers and rolls, screens, jigs, hydraulic 
separators and tables, are brought into requisition, whilst 
in addition a magnetic separator is used to take out some 
accompanying magnetite. The ultimate product, how- 
ever, appears to be very pure. 

In the paper on “ Deposits of Hydroborate of Lime, 
its Exploitation and Refination,” Mr. C. A. L. Hoskold 


has collated information relating to the occurrence, the | 


cost of production, and the treatment of minerals worked 
for boric acid in South America and in the United States 
of North America. 


The last paper on the list for the first day was Pro- | 


fessor Rateau’s and M. Emile Harze’s remarks on Mr. 
Walter Brown’s report on “ Mechanical Ventilation.” Pro- 
fessor Rateau draws attention to some of the numerous 
sources of error encountered in making comparisons with 
different ventilating fans, and points out that on this 


account it frequently happens that experiments made | 


with his own design of fan yield a total mechanical effi- 
ciency, for motor and ventilator, of more than 80 per 
cent., which would imply for the ventilator alone more 
than 90 per cent., although he himself can estimate from 
other data that the real efficiency can hardly exceed 75 
per cent. This gives some idea of the exaggeration in 
results possible from ordinary experimental methods, 
even if they are applied with the most scrupulous care. 
Professor Rateau refers to some other points. M. Emile 
Harze regrets that such old-fashioned ventilators as the 
Waddle, the Schiele, and the Guibal, were selected for 
the investigation, and does not think the report empha- 
sises with sufficient clearness the important part played 
by the resistance proper to the ventilator in connection 
with the efficiency of the fan. 

In the evening the members dined together. 

Professor J. Wertheimer’s remarks on “ The Training of 
Industrial Leaders,” gave rise to along and rambling 
discussion, and was the first paper at the Friday's 
sitting. The author, who is honorary secretary to the 
Association of Technical Institutions, is of opinion that 
evening classes suffice for those who neither desire nor 
require a deep insight into the scientific or artistic founda- 
tions on which their industry rests. And such classes he 
considers are in an exceedingly favourable position in the 
large towns in Great Britain; moreover, they are well 
attended; nevertheless, full benefit is not derived from 
them either by the students or the State, partly for 
the reason that the students pay next to nothing 
for the instruction, and therefore value it at the same 
rate, partly because the students come to the classes in 
an unprepared state. However, notwithstanding these 
drawbacks, the evening classes are admitted to have 
greatly helped to increase the efficiency of our artisans. 
If the author sheds but this equivocal praise on our 
evening class technical teaching, he has no praise at all 
for our more serious technical training for those aspiring 
to the higher industrial posts. Firstly, he points out that 
apprenticeship is no longer as good as it was, because the 
masters and their principal assistants are too busy 
now-a-days to give much time to teaching. Then he 
complains that a college technical training is not 
sufficiently recognised in this country as 
quate substitute for part of the period of apprentice- 
ship. Then comes a terrible picture of the efforts 
at technical instruction in this country. Last session there 
were 3878 students taking organised courses of technical 





an ade- | 


instruction in the daytime in Great Britain and Ireland; 
these were drawn from students as young as fifteen 
years of age, who were admitted to the technical colleges 
either without any entrance examination or with an 
extremely easy one. Furthermore, it might be supposed 
that this young inefficient student made up for these 
early deficiencies by remaining longer at college, but that 
is not the case, and from the Professor's point of view, 
neither the student thus trained nor the industries in 
which he is employed can be expected to prosper, but all 
sorts of progress and prosperity are promised us if we 
would but improve. And that we shall not do, say we, until 
the authorities in control are people who understand what 
technical education really means. Professor Wertheimer 
then instances cases from Germany and America, show- 
ing how those countries not alone spend more money 
than we do on the training of our young people, but that 
they spend it in a more rational and effective manner, 
that they consequently turn out useful men from these 
educational institutions, who find ready employment, and 
as a result students of mature age and some educational 
attainments are attracted in large numbers to those 
institutions—a forcible contrast to the gloomy picture 
of our poorly attended classes. 

In the discussion it was generally admitted that the 
English student is quite as good as the German student, 
and he is only in less numerical evidence as regards 
mining because there are less inducements offered him. 
In Germany not alone are Government appointments, 
said Professor Louis, more numerous, but they are given 
to the best men from the colleges, whereas in England, 
where there is a Royal School of Mines, this institution is 
not recognised by the Government; in fact, a boy having 
occupied the most menial position underground for seven 
years is more desirable in the eyes of our Government 
than a graduate of the Royal School of Mines. Mr. 
Brough seemed to favour articled pupilage and the system 
of individual tuition in vogue in England as compared 
with the class instruction in use in Germany. He 
attributed the success of the American engineers largely 
to their remarkable versatility. Mr. Lupton pointed out 
that individual tuition is all right when the professor and 
his assistants do not spend the greater part of their time 
doing their private work. Furthermore, he remarked 
that many appliances—coal cutters, for instance—were 
invented in England and came into use in other countries 
where there was more need for them. Ditticulties to be 
overcome led to the introduction of new methods; the 
Kind-Chaudron and the Poetsch systems were, for 
example, introduced abroad because the circumstances 
requiring them were encountered abroad. Mr. Walker 
thought college training might be all right, but that 
practical training is of the greatest value. A representa- 
tive from M‘Gill College said in Canada they attached 
much importance to primary education, and were careful 
to keep practice and theory distinct in the University 
classes. In reply the author said he did not consider the 
associateship of the Royal School of Mines nor an English 
provincial B.Sc. equal to a German degree. 

It seemed generally agreed that for the colliery 
manager's certificate some years’ college training should 
| take the place of some of the time allotted to under- 
| ground qualification. 

In the paper on the “ Treatment of Low-grade Copper 
| Ores in Australia,” Mr. J. J. Muir suggests that ores of 
|low value in districts distant from sources of fuel and 
| tluxes should be concentrated by mechanical and water 
| treatment and by lixiviation, and then shipped for treat- 
| ment at some central smelting works. 

| “Gold Dredging in Otago, New Zealand,” was the 
| subject of a paper by Mr. F. W. Payne, who traces the 
| development of the gold dredger from the cradle up to 
| the present practice, in which the gravel-wash is lifted by 
|means of an endless chain of buckets operated by 
|tumblers. The top tumbler is the driving tumbler, and 
|obtains its power from the engine by belt or driving 
| ropes and spur gearing. Manila driving ropes are used, 
|the system mostly adopted in connection with them 
| being to use only one intermediate shaft between the 
{engine and the top tumbler shaft, thus simplifying the 
| machinery considerably. From the nature of the work 
| the power given out varies enormously in short intervals 
{of time; moreover, the buckets may strike a huge 
| boulder impossible to be lifted ; therefore some system of 
friction driying is essential to avoid breakage which 
would otherwise be inevitable. The usual appliance is a 
simple form of friction clutch, wood lined, which can be 
released or put into gear by the man in charge of the 
| winch. The winch is used for moving the dredge and 
| for raising and lowering the ladder. The material, being 
| lifted by the buckets, is delivered over the top tumbler 
|into a shoot, which directs it into a revolving screen, 
perforated with varying sized holes. The fine material, 
| which passes through the holes, falls on to gold-saving 
| tables, supplied with plenty of water—from 1500 to 2000 
| gallons per minute, supplied by a centrifugal pump— 
covered with cocoanut matting above canvas, and with 
| wire netting or expanded metal over the matting. The 
/coarse material which passes through the end of the 
'sereen is either deposited in the river through a shoot, 
|or is delivered into the elevator buckets. Centrifugal 
elevators are also in use for dealing with tailings. 
|The average dredger lifts 100 to 120 tons of wash per 
| hour, and of this about 25 per cent. will be received on 
the gold tables, in the construction of which there is great 
| room for improvement to deal efficiently with that vast 
| quantity of material, especially when there is much 
| black sand. In the most successful form of table a 
| diaphragm is employed under which all the material has 
| to pass and to rise on the other side before getting into 
| the run of the table. The author attributes the failure 
| of dredging enterprises to insufficient working capital. 

| Mr. W. R. Cooper dealt with “Electric Traction on 
| Roads and on Mineral Railways.” He briefly reviews 
| the various modes of applying electricity to tractive pur- 
poses, and discusses the factors that would render 
them adaptable or otherwise for use at a colliery or metal 














mine, and makes comparisons with steam traction. Pay. 
ticular attention is drawn to the defects of each system 
but as regards efficiency a steam locomotive on a colliery 
taking its average performance throughout the day may 
burn 7 lb, of coal or more per indicated horse-power hour 
the figure increasing as the periods of idleness form a 
larger proportion of the day. In stationary engines the 
coal required may be 2 1b. for condensing and 2} Ib, for 
non-condensing per electric horse-power hour—that js 
at the terminals of the dynamo; but, allowing for losses 
with motors adapted to colliery work, these numbers 
would rise to 3lb. and 4b. respectively. With regard to 
cost, the capital expenditure at a mine would not be much 
of a factor for consideration on the traction account alone, 
inasmuch as the electric plant would be employed for 
many other purposes, many of which are set forth in the 
paper, and for the same season the working cost should 
not be great, because in the case of a coal mine with a 
large output the load factors would probably be high, and 
the total cost, including repairs, renewals, and interest on 
capital, would not exceed jd. per unit. Assuming elec. 
trical methods already in use for other purposes, the extra 
cost of plant for electric traction would be £20 per kilowatt 
or less, the cost of conductors would be £800 to £1000 
per mile of single track or more for any great length. 
Accumulator traction on rails is also duly considered, and 
a revival in telpherage is referred to; in fact, it appears 
that speeds up to 12 miles an hour have been attained on 
telpherage lines. 

With regard to electric traction on roads, motor cars 
have not been very successful on account of difficulties pre- 
sented by the accumulator, which are obviated by the 
use of trolley lines, and concerning these, the weight of 
the trolley being 55 Ib., the overhead line has to be 
stronger than for the usual tramways, and has to be sup. 
ported every 90ft. But if wooden poles are used such a 
line can be constructed for about £750 per mile, which is 
a comparatively small amount. Of course the energy 
required to propel such road vehicles is about double 
that taken by cars running on rails, and the capacity 
would generally be less, but under certain conditions the 
system is no doubt worthy of attention. 

Mr. S. P. Lishman described a distillation method for 
the * Analytical Valuation of Gas Coals.” 

That perennially fertile subject ‘“‘ Mine Surveying In. 
struments”’ has furnished matter for a lengthy well- 
illustrated historical contribution from Mr. Dunbar D. 
Scott, in which, as appears to be customary when 
broaching this subject, he takes the opportunity of 
pointing out the errors of others who have ventured to 
trespass on these preserves. 








DOCKYARD NOTES. 


Tue King Alfred has arrived at Portsmouth to be com- 
pleted for sea. All four ships of the Drake class are now at the 
senior naval port; the Good Hope being by far the furthest 
advanced, and the Drake about the most backward. 





Tue bilge keels experimentally fitted to the Star, having 
been favourably reported on, all destroyers are to be provided 
with them. 





Tuer old Rupert, contrary to expectations, has lived to 
return from the Mediterranean, where a second-class cruiser 
has replaced her. When she went out she narrowly escaped 
foundering in the Bay of Biscay. 





Tue Portsmouth Naval Exhibition opens on Monday next. 
It is rather curious to read in the local papers that mementos 
of Charles Dickens, letters and Christmas cards from the 
Princess of Wales, and a valuable picture of a cow figure 
amongst the exhibits. However, perhaps the cow is that 
which supplied the milk to the French submarines some 
while ago; and as for the other things, perhaps the novelty 
of their introduction in a naval show will make them quite 
as interesting as the yards of Nelson relics that usually figure 
at such exhibitions. Some beautiful ship models have been 
sent from the Clyde, and the Vernon is doing its best to make 
torpedoes a counter attraction to the inevitable 4-7in. sent by 
Whale Island. All told, those of our readers who visit 
Portsmouth for the review may do worse than put in an hour 
or two at the exhibition; the moreso as it is entirely run 
for the benefit of certain naval and military charities, 





Tue destroyer Dove, recently damaged on cruise by 
grounding, is being replaced by theSuccess, whichafter a few 
failures on trial, ran her trials with an éclat worthy of her 
name. 





TorpEpo boat No. 60 recently broke her main shaft 15 miles 
out atsea. Mr. Lyne, the gunner in command of her, promptly 
‘¢made all sail’’ with awnings, &c., and did the 15 miles into 
Saldanah Bay in six hours. This works out at about two 
knots an hour, which is not very rapid; still, but for this 
brilliant idea, torpedo boat No. 60 might have become a 
second Flying Dutchman. As an instance of resource the 
incident is well worth noting. 





Tur ‘capped shot ’’ epidemic still continues. ‘ Capped 
shell’’ presumably does not sound imposing enough. The 
matter now figures in daily newspaper correspondence. This 
may or may not be as it should be ; but why will the writers 
insist on regarding the thing as a new invention? The agita- 
tion is no doubt excellently intentioned, but when well- 
meaning folk write to their daily paper to surmise that one 
Lord of the Admiralty, being younger than the others, might 
take the cap up but that probably the others will repress him if 
he tries to investigate the question—we begin to wonder what 
will come next. Why do not some of these enthusiastic 
gentry turn their energies into agitating for the adoption of 
the Obry apparatus instead of the gyroscope, or for charges in 
silk bags instead of bare charges? The supineness of the 


Admiralty could be well shown up by a telling letter on this 
latter question, while the attack, if made, would undoubtedly 
attract attention in all ‘‘ gunnery circles,”’ 
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—— 
THE THAMES STEAMBOAT SERVICE. 


AxorHER attempt is proposed to be made by the London 
County Council in the next session of Parliament to obtain 
wers to acquire and administer the river piers and landing- 
stages on the Thames, and to establish an efficient steamboat 
service on the river. It will be remembered that the Council's 
yous Bill was read a second time in the House of Com- 
Pee bat it fal he Select Committee of th 
mons, but it failed to pass the ect Committee o the 
House. Since then the Rivers Committee of the County 
Council has had the subject under further consideration, and 
in a lengthy report dealing with the question it is submitted 
that a thoroughly efficient steamboat service is not likely to 
be provided unless it is undertaken by the Council, and that 
such a service could be established which would not be likely 
to involve a charge on the rates. The report refers at some 
jength to the steamboat services on the Seine at Paris, the 
Saone at Lyons, the Danube at Buda Pesth, and at Ham- 
burg, and also to similar enterprises on the Clyde and the 
Mersey. After dealing with former services on the Thames, 
the report proceeds to discuss the proposed ** municipal ”” 
service, and states that it is necessary to bear in mind the 
exceptional conditions under which the steamers must be 
operated. For instance, the Thames is a tidal river, with a 
difference in level between high and low water varying from 
12ft. to 24ft. and upwards; the tide frequently runs at the 
rate of four miles an hour, and the flow may be either with 
or against the boats. At low water the river allows of a 
draught of only 2ft. 10in. above London Bridge, and 4ft. 
pelow that bridge ; and at high water, during a certain num- 
ber of spring tides, the headway of some of the bridges is 
not more than 12ft. above water line. From London 
Bridge and down the river the headway is fixed by the arches 
of London Bridge, and is 20ft. The boats must, there- 
fore, be of a very light draught, their engines must be of 
sufticient horse-power to enable them to maintain a good 
speed against a strong current, their construction must be 
such that they can pass under the bridges at all states of the 
tide, and they must be capable of being easily handled in 
order to uvoid collisions and to come alongside and leave the 
piers quickly, as the number of stopping places is necessarily 
large. 

It has been thought desirable by the Rivers Committee 
that the County Council should have the benefit of the best 
expert advice, not only with regard to the designing of a 
suitable boat or boats to meet these special circumstances, 
but also with’ respect to the conditions under which a service 
on the Thames would be most likely to be successful. With 
this object in view the chief engineer has consulted two 
experts, who have had great experience in designing shallow 
draught steamers; he has also obtained designs from two 
firms of boat builders, and has conferred with a gentleman 
who now manages a large steamboat service under the control 
of a public authority. The report proceeds to remark that 
in order to obtain the speed which is necessary to ensure a 
regular service at all states of the tide, the boats must either 
hive a considerable draught or a considerable length. At 
Glasgow and in the continental towns above mentioned 
the speed required has been secured by having a con- 
siderable draught, except in the case of Buda Pesth, 
where the draught is 3ft. 3in., but these boats have been 
built 190ft. long with a view to obtain a speed of 14 miles an 
hour in still water, although they only travel at 11 miles an 
hour. In the Thames it is not possible to get a draught 
anything like those procurable at the towns referred to, and 
it is therefore necessary to use a boat of considerable length 
to attain the desired speed. Having regard to this and other 
considerations, a scheme has been prepared on the basis of 
boats having a total carrying capacity of about 500, and 
seating accommodation for 130 passengers. _It is considered 
essential that a paddle boat should be used for the service 
above London Bridge, but there is a difference of opinion as 
to whether a screw boat or a paddle boat would be more 
advantageous below London Bridge, where a greater draught 
of water can be obtained. The estimates prepared for the 
establishment of a steamboat service provide for paddle 
steamers in both cases, although any future change in the 
design can be made without any increase in expenditure. The 
scheme proposes the institution of a regular service at 
intervals of fifteen minutes all the year round between 
Hammersmith and Greenwich, and between 4.30 a.m. and 
9.30 p.m. in the summer, and between 5.30 a.m. and 
9,15 p.m. in the winter. 

It is estimated that thirty boats will be required to render 
this service. The cost of construction is calculated at 
£258,000, and the acquisition and improvement of the piers 
are expected to involve an expenditure of £70,000, thus 
making a total capital outlay of £328,000. The annual 
expenditure, including interest and sinking fund payments, 
is estimated at £98,960, and it is considered that the receipts 
from the passenger traffic will equal, or at any rate approach 
that sum. Each boat would have to earn on the average 
£10 17s. per day, or about 3s. 6d. per mile travelled, in order 
to produce this income, but the Rivers Committee states that 
this average may confidently be anticipated. It will be seen 
that the scheme is of a less ambitious character than that 
submitted to Parliament a year ago. It was then proposed 
to provide forty boats, and a five minutes’ service between 
London Bridge and Vauxhall, and a fifteen minutes’ service 
on the remaining portions of the river between Hammersmith 
and Woolwich. 








CATALOGUES, 


FAIRBANKs CoMPaNY, City-road, London.—Catalogue No. 130, 
describing the Yale and Towne chain blocks, 

Cuas. T. CrowDEN, Leamington.—Pamphlet illustrating and 
describing the Hans combined motor lawn mower, roller, watering 
apparatus, &c. 

British THomsoNn-Hovston Company, Limited, Rugby.—A 
pamphlet setting forth the good qualities of the B, T, H. incan- 
descent electric lamps. 

O, BEREND AND Co., Limited, Basinghall-avenue, London.— 
“*$” list, 3rd edition. Switches, cut-outs, resistances, automatic 
cut-outs and regulators, switchboards and accessories, 

NaLper Bros, AND THOMPSON, Limited, 34, Queen-street, 
London.—Price list of ammeters, voltmeters, circuit breakers, and 
automatic switches. This list forms the first of four sections. 

J. SaGar and Co., Limited, Halifax.—New illustrated catalogue 
of wood-working machinery. This book is got up in the usual sub- 
stantial style in which previous catalogues emanating from these 
works have appeared, fecontaine, however, nearly 100 more pages, 
representing additional machines for joiners, builders, cabinet 
makers, moulding and planing mills, &c, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl ‘plea ypinions of our 
corr . 








PREMIUM SYSTEM. 


Sin,—I have read three letters in your columns referring to mine 
on the premium system, and though this must perforce reach you 
after a long interval, I sincerely trust that the interest in this most 
— subject will not have waned. 

made an effort to deal with the ethics of the question, rather 
than to throw cold water on what appears to be a successful plan 
for improving the position of the ra question, and I am sorry 
to see that your correspondents have taken such pains to misunder- 
stand me, 

I take it that the premium system is a not unnatural outcome of 

he evils brought about by that medieval relic called ‘the 
tandard rate of wages,” which, in effect, insists on an employer 
paying for a certain number of shillings, at eighteen pence each, 
which only have a purchasing power of twelve pence. It may also 
be looked on as a compromise of temporary value into which we are 
being skilfully guided by the unconscious co-operation of labour 
leaders and labour employers. Being only a degree less illogical 
than the ‘‘standard wage” system, it cannot be anything more 
than a temporary arrangement, yet it is to be hoped that, acting 
as the thin end of the wedge, it may open the way to a reasonable 
and perhaps final settlement of the question of the proper remunera- 
tion of labour. 

The essence of the premium system seems to me to be the fixing 
of the allowed time for a job, and here your correspondent ‘‘ Delta” 
is at one with me in agreeing that the actual machine time, i.e., 
tooling, can be estimated within an error of 7 to 10 per cent, but 
argues that this is not possible in the case of setting, tool grinding, 
&e. Now, I Fy 5m I am correct in assuming that the system will 
only be used in shops where there is a certain amount of repetition 
work, and is not applicable to the repair or jobbing shop, and also 
that in very few cases would it be worth while applying to cases 
where there would be less than six similar jobs to be done. If this 
is so, it is surely possible for the foreman or rate fixer to take the 
actual time required for setting the first job of the series, and to 
see that this time is a fair and not a loating time, and this being 
done, I cannot see why the total error should amount to more than 
12 percent., say. The matter of tool grinding, finding bolts, pack- 
ing, &c., is hardly worth while discussing, as I take it that the 
modern shop would have adopted a system of tool grinding similar 
to that advocated and used by Smith and Coventry, and that each 
machine tool would and should have at its side a stand with suit- 
able bolts, packing, &c., at hand. 

Now, the time really required for the job having been found by 
trial and calculation, and being correct within an error of 12 per 
cent., and found to be, say, 100 hours, I am interested to know 
what the ‘time allowance” is to be for this job, and why. If it 
is to be just the plain 100 hours, then the workman will only get 
the benefit of the error which may or may not have been made. It 
obviously cannot be less, as that would in every way unjust. 
And if it is to be more, how much more? Is the employer to argue 
each case out onitsownmerits, and say, ‘“This man wants so much 
extra to make him work as he should, and this other wants a 
different amount /” and so on. 

What is this but pauperising the workman, and how does it differ 
either in practive or theory from an increase in wages give sur- 
reptitiously ‘ I cannot see how the system can do away with the 
jealousy which ‘ Delta” says is caused by paying one man more 
than another, as the good man is certain to have more money to 
draw on Saturday than his inferior companion. 

Your correspondent ‘‘ Beechwood ” says that the average reduc- 
tion in the tables you first published is 28 percent. Granted ; but 
in the Practical Engineer of April 4th, 1902, page 319, I find a 
table showing the reductions secured by adopting a certain 
American bonus system, and out of the eighteen examples given 
I take sixteen where the necessary data are given, and find the 
average reduction to be 48 per cent., the maximum being from 
22-3 to 4-3 hours’ work, ‘crank shafts,” presumably, being 
turned. I find it difficult to gather why the compilers of these 
tables have selected examples which accentuate the difference 
between what used to be done and what should have been done— 
between what they have been paying for and what they actually 
got—and yet seem proud of it. 

To my mind these tables are revelations of either grossly incom- 
petent management—loafing carried to a fine art, or enormous 
profits—for I cannot call to mind any other industry where errors 
of such magnitude could have occurred without entailing prompt 
and disastrous failure. 

There is, of course, another possibility, and that is that the time 
allowance has been badly fixed, and this argues incompetence on 
the part of those responsible ; and when the error amounts to, say, 
35 per cent.—the mean between Beechwood’s observations and 
mine—then it is surely proof that ‘‘someone has blundered ;” and 
it also seems curious that in no quoted case has the error been on 
the other side, though in the face of such figures as have been given, 
it is difficult to see why the errors should all have been on the one 
side, unless, indeed, there was a motive in so making them. 

I do not wish, and doubt if you would allow me space, to touch 
on the standard wage principle, which is so largely bound up 
with the premium system, and which seems to be doomed by a 
general introduction of the latter, but would rather refer your 
readers to Mr. Wells’ book ‘‘ Anticipations,” where the origin and 
stultifying effects of it are fully dealt with. 

My original contention was that there had been either grievous 
errors in the fixing of the time allowance, or intentional juggli 
with the figures to allow of a higher rate of wages being paid a 
if this latter is correct, then the sooner it is admitted the better, 
as it will give the premium system a better chance of success than 
if the employers posed as philanthropists, and it may induce the 
too sensitive workman to ‘‘ quit loafing” in response to a higher 
wage. UBERT HENRY, 

Buenos Aires, May 7th. 





STEAM. 


Si1r,—I am pleased tosee that you have in your article ‘Steam ” 
emphasised the importance of Mr. Stromeyer’s paper on ‘‘ Distor- 
tion of Boilers due to Overheating,” read before the Institute of 
Naval Architects. It is of intense interest and importance to all 
steam users, and suggests a field for research full of mysterious 
phenomena, the correct explanation of which would be of great 
commercial value. 

Mr. Stromeyer says :—‘‘ We are therefore driven to the conclusion 
that grease when in a boiler undergoes a chemical change whereby 
it is made to be perhaps a thousand times worse conductor of heat 
than it was; or, and this is more probably correct, the action of 
grease when preventing the passage of heat is of a totally different 
nature from that of scale.” 

This is a most important conclusion Mr. Stromeyer has driven 
us to. He suggests two possible explanations, which apparently 
he regards as alternative, retarded ebullition and water-hammering 
action. Do these not point to a phenomenon which may account 
for the puzzling facts that :—‘‘ When these injured parts are 
examined grease may be said to be conspicuous by its absence, 
although [ery in other parts of the boiler ;” that it has ‘‘a more 
marked effect in clean boilers than boilers covered with scale ;” and 
that ‘‘collapses due to grease are very gradual.” 

Microscopic examination of greasy condensation water shows 
that the exceedingly minute oily globules cluster ether 
in great colonies composed of thousands of independent globules, 
many of which do not exceed the yyg455 of aninch diameter. They 
cling most tenaciously together as independent little elastic 


globules, and have the appezrance of tish roe, 





I am inclined to think that great colonies of these globules resti: 
upon the hot boiler plate act as a liquid in the spheroidal state an 
do not come in contact with the metal plate at all, but are com- 
pletely isolated from it, so that heat only passes to the water by 
radiation. The temperature of the boiler plate rapidly rises until it is 
sufficiently high to decompose the oil globules and expose the red- 
hot plate to the water, when the violent hammer actionexplained in 
his paper takes place. Gradually another colony forms upon the 
same place and the process is repeated. Should the oil film be long 
in decomposing, the boiler plate might overheat to an extent which 
would cause immediate collapse. hy colonies should tend to act 
thus locally it is difficult to explain, but that local action does take 
place is apparent. It is as difficult to explain local action on one 
theory as another. I hope Mr. Stromeyer may not be disappointed 
in the desire that his paper may lead to the discovery of the true 
nature and action of grease in boilers. The more carefully his 
oar is studied the more valuable matter it is found to contain. 

tis to be regretted, however, that grease is allowed to get into 
boilers at all, when its complete removal is possible. 

77, Queen-street, Glasgow, WILLIAM PATERSON, 

June 6th. 





RAILWAY SPEEDS. 


Sir,—With reference to the valuable articles appearing from 
time to time in THE ENGINEER upon above, will you allow me 
herein to say a word or two? 

On January 4th, 1847, I entered the Swindon works, Great 
Western Railway, as a young mechanic. I found the works busy 
on a dozen express engines, then in a forward state, one of which, 
when they were finished, figured in the first great International 
Exhibition in Hyde Park in 1851, and is now to be seen in the 
Swindon works. Well, Sir, I believe in 1848 or 1849 a Bristol 
express was started, and the time from Paddington to Didcot, I 
believe a distance of 53 miles, was done in forty-seven 
minutes. This, according to my reckoning, gave a mean rate of 
speed, from starting to stopping—and it must be borne in mind in 
those days much time was lost in starting and in stopping, they 
had only tender and one guard brake—of 66 miles per hour. The 
workmen in those days used frequently to say to each other, “ If 
we can do this to-day, what will be done in fifty years hence, 
should any of us live to see?” Well, Sir, I have lived over the 
fifty, and by yours of the 6th inst., I learn a train on a French 
line has done 15 miles, from to Douai, at a mean rate of 
62 miles per hour, this being the highest speed attained. To the 
best of my knowledge, when 66 miles per hour was done on the 
Great Western Railway, 21 miles per hour was the best on any 
French line. 

I need not state, at the time I refer to, the Great Western 
Railway was broad gauge, or 7ft., and therefore I may repeat, 
what — would be attained to-day if the broad gauge still 
existed / 

Permit me to add, the engines I have referred to were designed 
by the late Daniel—afterwards Sir Daniel—Gooch, by far and away 
the ablest and altogether the best man I have met in a long life, 
although I was apprenticed to the late Sir John Rennie, the 
original engineer of the London and Brighton Railway, a good 
all-round man. Furthermore, when I took train at Paddington 
to seek employment at Swindon, I saw the wonder of the world at 
that day, nanely, a wire on posts between Paddington and Slough, 
the first electric telegraph in this world of ours; and when J 
entered the Swindon works there was plenty of first-class loco- 
motives at wo-k, made and designed by Stephenson at his 
Newcastle works. These engines were made before the link 
motion was designed ; but they were excellent engines, and much 
praised by the drivers. R, SHEWARD, 

Eastbourne, June 8th. 


SAFETY LAMPS AND COLLIERY EXPLOSIONS. 


S1r,—With reference to the article in your issue of the 23rd ult 
on safety lamps and colliery explosions, I notice a confirmation of 
the conclusions arrived at, in the recently issued report by Mr. 
A. H. Stokes, H.M.S. Inspector of Mines for the Midland District 
—No. 8—where it is stated that on December 6th, 1901, a non- 
fatal explosion occurred at the Shirebrook Colliery, Nottingham- 
shire, under the following circumstances :-—‘“‘A night shift of work- 
men was sent to do some road repairs near the coal face, and near 
a fault. The place to be repaired was a breakdown of the roadway, 
leaving a high cavity in the roof. An official of the mine visited the 
place about 11.15 p.m., and reported that he found no gas, and 
the men continued at work until ‘snap’ time. They had just 
resumed work, when the gas was ignited. 

‘*The injured person had taken his lamp and placed it upon a 
bar about 8ft. 6in. from the ground whilst he stood on a tub to fix 
some timber across the cavity above the bar. While doing this 
work an explosion of gas occurred, and burned the man who was 
standing upon the tub. The other man was uninjured, but a 
number of men ran to the shaft ina panic. The explosion set fire 
to two brattice sheets and a wood pack, and so quickly did the fire 
extend that but for the energy of the officials and the use of hand 
grenades, the fire would probably have soon been out of control, 
and have become exceedingly dangerous. 

‘* After the extinction of the fire the fire-damp again appeared, 
indicating that the fall of roof had liberated a small feeder from 
the fault. The lamp, which was supposed to have fired the gas, was 
carefully examined, but no serious defect was found.” 

Chaddesden, Derby, JAMES ASHWORTH. 

June 6th. 





LUBRICATOR FOR STEAM MOTOR CARs. 


Sir,—Will any reader tell me what is the best form of lubricator 
for the cylinders of a steam motor car? I have one which works 
on the condensation principle, steam torming water and displacing 
oil, which flows into the valve-chest. This works very well, though 
wastefully, for about an hour, and then it will not work at all 
though containing plenty of oil. I have been quite unable to find 
out why. I fancy that it gradually becomes too hot, and will not 
condense the steam ; but cooling it with cold water does not seem 
to have any effect. There must be something better on the market. 
Of course, the apparatus must be small. Mine holds about a 
quarter of a pint of cylinder oil, which ought to suffice for 20 
miles. 

Any information of a practical nature will be esteemed by 

June 10th, Moror Car Man, 





CHIMNEY ERECTION. 


Sir,—Queen Anne is dead! There are fifty chimneys on the 
Rand, and hundreds in America, erected in the manner named by 
your correspondent. I will instance one only, viz., the compressor 
plant at the New Kleinfontein Mine, which was erected in 1896, 
whilst I was engineer-in-charge. DONALD DENNES, 

Gold Coast Proprietary Mines, Limited, M.1.M. and M, 

The Hinterland of the Gold Coast Colony, 
May 13th. 





THE SPONTANEOUS FRACTURE OF STEEL. 


S1r,—With reference to the letter of “‘J. W. B.” in this week’s 
issue of THE ENGINEER regarding ‘‘the spontaneous fracture of 
steel,” if this gentleman would let us have a sample of the brokea 
tap we would be glad to test it, and report what is the peculiarity 
which caused the fracture mentioned. 

HADFIELD’s STEEL FounpDRY CoMPaNy, Limited, 

Sheffield, June 9th, 
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DRILLING MACHINES. 


We illustrate below a battery of radial drills for bridge and 
girder works recently completed by G. F. Smith, Limited, of 
Halifax. Each arm has a maximum radius of 6ft. from the 
centre of pillar, and will swing the complete circle. The 
vertical feed of the spindle is 14in. by hand or power, and it 
is balanced in the manner shown, and by means of the lever 
can be instantly released and raised by the weight. The 
machine is driven by a shaft with cast steel gearing inside 








MACH.NE 


RADI/L DRILLING 


the base plate, fitted with one pair of fast and loose pulleys. 


Each head can be started or stopped independently by means | 


of levers and clutches on the driving shaft. The base plate 
is 3ft. Gin. wide by 10in. deep, and it has an opening along 
the centre to make the driving shaft accessible. The carriage 


is traversed on the arm by rack and pinion, and means for | 


locking it in position are provided. The arm also has a clip 


bolt for fixing it when required. As many astwelve drills may | c ors pay | 
| protective duties, it is reasonable to assume that the orders | 


| executed at cost price or at a loss were for external markets. | 
| An apparent confirmation of this assumption is afforded by | 


be arranged in this manner on one underground shaft; the 
machine is therefore specially suitable for bridge work and 
shipbuilding. The height under the spindle is 4ft. 3in. 

A single radial drill by the same firm is also illustrated on 
this page. The arm is arranged to raise and lower by power, 
and swing through a complete circle of 5ft. 6in. radius. 
The spindle is 24in. in diameter, with 14in. self-acting feed. 
It can be fed 
brought down quickly by hand, or can be quickly withdrawn 
by a lever, shown on the disc in front of the carriage. The 
spindle is balanced to prevent falling by its own weight, and 
so to avoid breakage of drills. The carriage is arranged so 
that all the motions are easily under the control of theoperator. 
The traverse along arm is by means of star wheel pinion and 
rack. The spindle is fitted with reversing gear for tapping, 
controlled by the lever shown on the front of the carriage, 
and an arrangement is provided for the quick withdrawal of 
the tap. The feed motion has three changes of speed for 
both single and double gear, and the feed can be instantly 
engaged or disengaged by toothed clutch whilst the machine 
is running. The double gear is carried at the end of the arm 
near the column, and is machine cut. Change can be made 
from single to double gear without stopping the machine by 
simply moving a lever. The cone has four steps, giving, with 
the back gear, eight changes of speed. All the spur gears on 
the machine are machine cut, and the spindle has a long 
socket support for the bottom bearing. The column carrying 
the arm revolves on an inner pillar, and can be locked fast in 
any position, and the arm may be swung through a complete 
circle if required. The base plate is 3ft. 6in. wide, 10in. deep, 
and has planed T slots on top and front sides. 
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Tables for Obtaining Horizontal Distances and Difference of Level 
from Stadia Readings. Computed by Alfred Noble and Wm. T. 
Casgrain. New York: The Knagineering News Publishing Com- 
pany. 1902, 
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own either by balance wheel and worm, or | 


THE GERMAN MACHINE AND TOOL 
INDUSTRY. 


Iv is now a well-known fact that in recent years many of 
the German iron and steel firms have made a practice of 
cultivating the export trade at the expense of home consumers, 
and in this respect their operations have been facilitated by 
the formation of syndicates which have enabled the 
associated companies to bring into play the pressure of 
severe competition which has been experienced in British and 

other markets outside the 
Fatherland. Even at the 
present moment negotia- 


tions are proceeding be- 
tween the Westphalian 


Coal Syndicate, the Crude 
Iron Syndicate, and the 
Manufactured Iron Syndi- 
cate, with a view to the re- 
introduction of the system 
of granting bounties on the 
exports of manufactured 
iron and steel—a method 
which has rendered con- 
siderable assistance to the 
foreign trade of the country 
in the past, and which in- 
directly compels native con- 
sumers to pay the amount 


of the bounties. It has, 
moreover, been thought 


that in other branches of 
the engineering trade the 
competition of German 


has frequently been brought 
to bear without any regard 
to the cost of production ; 
but any confirmation of 
this view of the question 
has hitherto been lacking, 
although some light on the 
subject would now appear 
to be thrown by the report 
which was submitted at the 
general meeting of the 
Association of German Ma- 
chine Construction Works 


Berlin. 

After referring to the 
great activity of the ma- 
chine building 
during the recent years of 
economic development, the 
report states that the 





general depression were 
more or less experienced in 
all branches during 1901. 
This position is compre- 
| hensible, but the report makes the remarkable admis- 
jsion that in order in some measure properly 
| maintain operations, it was necessary to 
work not only at unremunerative prices, but also at a 
loss. 


but as the general policy lies in the direction of making 
native customers pay as much as possible with the aid of the 


| the report which refers with satisfaction to the recognition 
accorded to the quality of German productions, and supports 
this assertion by citing the large deliveries of machines for 
electricity works, and of locomotives for India. The machines 
in question are apparently the generators ordered by one of 
the London electric lighting companies, the Manchester 
Corporation, and the St. Pancras Borough Council; but if 
| these contracts, among} others, form some of those which 
have been or are being 
| executed at cost price 
or at a loss, the German 


will be interesting to refer to a report which has just be 
issued by the Association of German Machine Tool Works, 
which appear to be developing their resources, notwithstandin. 
the unsatisfactory condition of trade in general. The re a 
points out that a considerable diminution in the imports of 
machine tools took place last year, the quantity being onl 
1702 tons as compared with 6429 tons in 1900; but dures 
the first quarter of this year the imports further declined ¢ 
228 tons, as against 557 tons in the corresponding period of 





firms in external markets | 


which was held recently in | 


industry | 


effects of the subsequent | 


to | 
undertake | 


It is a matter for conjecture whether the contracts | 
carried out on this basis were for home or foreign account, | 


1901, and 2032 tons in the same quarter of 1900. On the 
other hand, the exports from Germany diminished from 9967 
| tons in 1900 to 8286 tons last year, but for the first three 
| months of the present year there has been a considerable 
| advance, the quantity being 2408 tons, as compared with 2090 
tons and 2204 tons respectively in the equivalent periods of 
1901 and 1900. As might be expected, the United States jg 
by far the principal exporter to Germany, that country 
having sent 1166 tons in 1901 out of the total Teutonic 
imports amounting to 1702 tons, as against 4757 tons in 190] 
whilst the American exports in the first quarter of 1902 only 
attain the insignificant sum of 107 tons, as compared with 
399 tons and 1501 tons in the corresponding periods of the 
two previous years. 

The Association of German Machine Tool Works is of 
opinion that, notwithstanding the great progress of the 
industry, the latter would have to meet strenuous com. 
petition on the part of American firms, were it not for the 
fact that the continued economic development of the United 
States affords remunerative employment for the toolmakers 
in that country. When, however, the wind blows in a con. 
trary direction—which the Association anticipates will take 
place sooner or later—the German market will be exposed to 
a@ more powerful pressure on the part of American tool- 
makers than has hitherto prevailed, and the introduction 
of an essentially higher duty will become imperatively 
necessary. Itis pointed out that the duty imposed on machine 
tools by the United States amounts to 45 per cent. ad valorem, 
whereas that levied by Germany is only from 3 to 5 per cent, 
| The Association considers that if the American duty were 
reduced toabout 10 per cent., German firms would be able to 

competeinthe United States; but under existing circumstances 
| they are entirely excluded from that country. If, however, the 
| German Tariff Bill becomes law, the Teutonic firms will have 
| the satisfaction of knowing that further difficulties will be 
| placed in the way of the imports of machine tools from other 
| countries. 











AUSTRALIAN NOTES. 
Mr. Duncan McLacuHLan, Under-Secretary for Mines and 
| Agriculture for the State of New South Wales, has been appointed 
Public Service Commissioner for the Commonwealth, at a salary of 
| £1200 per annum, 
In consequence of the prolonged drought throughout New South 
| Wales and Queensland, matters in the country are in a very bad 
state ; no herbage is to be had, and the cost of fodder is at famine 
prices. Cattle and sheep have been trucked, at very low rates, to 
districts where water is obtainable. So severe has the drought 
| been that grave fears are entertained of a shortage in the Sydney 
| water supply. A Royal Commission was recently appointed to 
| investigate into the state of the Sydney water supply, with a result 
that the Committee advises the expenditure of about £250,000 to 
put the service into a proper state of efficiency. 

After several months of debate, the House of Representatives 
has completed the federal tariff, and sent it on to the Senate. 
Under the persistent efforts of the Opposition, the tariff has been 
considerably modified. 

A start is shortly to be made with the work for the electric light- 
ing of Sydney. The site for the power station, as chosen by Major 
Cardew, had been taken over by the Government in the Darling 
Harbour resumptions. Another site has since been selected, and 
plans for the buildings and engines have been received. These 
provide for machinery of the latest type, and engines of 2500 horse- 
power, with provision for the extension to 25,000 horse-power, 

In the quarterly report of the Railway Commissioners of New 
| South Wales a heavy expenditure is shown, as compared with the 
| previous year, in consequence of additional traffic expenses, 

increased cost of fuel and materials, and advances in pay granted 
| chiefly to the wages staff. The permanent-way and works 
generally have been efficiently maintained, 50 miles 5 chains 
having been completely re-laid, re-sleepered, or re-railed. The 


third section of the pioneer line between Morce and Inverell, viz. :— 
Reedy Creek to Inverell, a distance of 24 miles 27} chains, was 
opened for traffic on March 10th, 





firms have no reason 
| for congratulating them- 
| selves on their success 
| in obtaining the orders. 

The depression in 
trade last year naturally 
affected the export of 
machinery from Ger- 
many, this being the 
first check which has 
been met with after a 
progressive increase ex- 
tending over many 
years. Inround figures 
the exports amounted 
to 220,000 tons in 1901 
as compared with 
240,000 tons in the pre- 
ceding year, whilst the 
imports of machinery 
| declined during the 
same period by no less 
than 80,000 tons. As 
|in the case of many 
| previous years, the first 
position among the pur- 
| chasers of German ma- 
chinery last year was 
occupied by Russia, 
which absorbed 18 per 
|} cent. of the total ex- 
ports ; Austria-Hungary 
came second with 11 per 
cent., France third with 
10°6 per cent., and Italy fourth with 7 per cent. With regard 
to the imports of machinery into the Fatherland, it is note- 
worthy that the proportion received from the United States 
increased from 27 percent. in 1900to 33 percent. in 1901, whereas 
the share of Great Britain receded from 43 per cent. to 35 per 
cent. of thetotal importsinthe same period. These figures show 
that the United States secured the greater portion of the 








| trade lost by British firms. 








BATTERY OF DRILLS FOR GIRDER WORK 
s 


Several new lines were opened for traffic during the quarter, 
viz. :—Botany-road to St. Peter’s railway bridge, 1 mile 34 chains ; 
Oxide-street to South-street, Broken-hill, 3 miles; Baloon Loop 
Circular,Quay to Fort Macquarie, 30 chains, 








Or 9817 patents sealed in 1888, only 506, or 5'2 per 
cent., were maintained for the full period of fourteen years by the 


Coming now to consider the question of machine tools it ' payment of the annual charges. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

A goov deal of satisfaction was expressed on 'Vhange to-day— 
Thursday — regarding the nature of the foreign trade, more 
particularly with regard to galvanised sheets, and especially 
with respect to South Africa. Broadly speaking we have 
done more trade in this A pms with that market so far 
this year compared with last year by about 300 per cent. 
In other words, business has trebled. The quantity has risen 
from 9349 tons to 29,684 tons, and the value from £113,902 to 
£339,965. Australia, India, and Canada all show notable improve- 
ments. The firmness in quotations mentioned last week continues, 
some sellers asking £12, or a shade over, for forward business. 
Quotations for black sheets also show an all-round advance of about 
zs, 6d., the new figures being :—Singles, £7 15s. to £8 ; doubles, 
£7 17s. 6d. to £8 23. 6d.; and trebles, £8 10s. to £8 15s. Finished 
iron prices generally are firmer, the Gas Strip Association having 
recently decided upon an advance of 2s. 6d., making the present 
quotation for gas strip £7. Bar iron is unchanged at £8 10s. for 
marked bars, £9 2s. 6d. Earl of Dudley’s brand, £7 10s. second 
grade, and £6 7s. 6d. to £6 10s. common unmarked ditto. 

In the steel trade it is reported in the Midlands that large 
quantities of steel plating bars from Germany continue to be im- 
ported into South Wales. Home quotations for Bessemer and 
Siemens steel billets show an advance of about 2s. 6d. on recent 
rates, other descriptions being practically unchanged. 

Pig iron quotations are about as follows :— Staffordshire cinder 
forge, 48s. 9d.; part-mine, 53s. to 55s.; all-mine, 57s. 6d. to 
62s. 6d.; best ditto, 77s. 6d. to 80s., with cold blast 95s. to 100s. 

Additional electric machinery will be needed shortly at Coventry, 
for the City Council are contemplating a further outlay of £20,480 
upon their electric light undertaking, and £2000 for the purchase 
of electric motors to be hired out to engineers and other manu- 
facturers. The increasing demand in the city for electric motor 
ower was strongly dwelt on at the Local Government Board 
inquiry held this week with regard to the matter. For motive 
power of another class there is also a growing demand in the Mid- 
lands, one notable indication of which fact is to be seen in the 
experieace of the Smethwick gas department, who have had an 
increase of no less than 103 per cent. in the amount of gas sold for 
motive and heating purposes during their business year Just closed ; 
compared with the year preceding the advance has been from 
20,534,200 cubie feet to 41,729,400 cubic feet. 

The railway carriage and wagon building trade continues well 
engaged upon both home and foreign orders. New business upon 
South African account has already begun to come in. The Metro- 
politan Amalgamated Railway Carriage and Wagon Company has 
secured a contract to supply three corridor trains to run between 
Cape Town and Pretoria. Each train will consist of three day 
saloons and sleeping cars, one dining saloon, one observatory and 
sleeping car, and baggage car and post-office. Each train will also 
be fitted with a bath-room, including a shower bath. The 
Amalgamated Company has also secured a War-office contract for 
nine railway coaches for the Johannesburg suburban traffic. The 
two contracts are understood to be worth over £90,000. A large 
contract for the supply of carriages to the Central London Railway 
has been shared between the Amalgamated Company and the 
Birmingham Railway Carriage and Wagon Company. These new 
orders will keep the works concerned well engaged for some time 
to come. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The general report throughout the iron and steel 
trades of this district is that a steady business is being done, with 
prices strong, and the tendency of the market still, if anything, in 
a hardening direction. A somewhat extraordinary feature, how- 
ever, is the continued absence of any real animation. For the 
most part buying goes on from hand to mouth, and although in 
bulk this represents a considerable turnover, users show no eager- 
ness to cover themselves far ahead, with a decided disinclination to 
follow any appreciable upward move in prices. The probability of 
prices receding from their present level does not seen to be antici- 
pated, but it is evident users for the present prefer waiting until 
industrial prospects show some definite and substantial improve- 
ment before committing themselves to any large purchasing trans- 
actions. 

In comparatively small quantities there was a moderate amount 
of buying passing through at Manchester Change meeting on 
Tuesday, with a ficm tone all through as to prices. Pig iron con- 
tinues exceedingly strong, with a continued scarcity of most 
brands that come upon this market. No. 3 foundry, Lancashire, 
delivered Manchester, remains about 58s. 6d. net, but trans- 
actions just now are so restricted that this is scarcely more than 
a nominal figure. Most of the Lincolnshire makers remain in 
the position that they have practically nothing to sell in the 
open market, and can only book limited quantities with their 
regular customers, with generally 6d. to 1s. above the official 
basis being got, 53s. to 53s. 6d. net, representing about average 
figures for delivery Manchester. Derbyshire makers also are in 
a position to hold out for special rates, and according to brand 
these range from 56s. to 58s. net, delivered here. Forge qualities 
are only purchased sparingly by finished iron makers, but no diffi- 
culty is experienced in getting full prices, which, for delivery 
Warrington, are about 53s. 6d., less 24, Lancashire, and 52s, 2d. 
to 52s, 6d. net Lincolnshire. 

Middlesbrough is without further quotable advance, but the 
possibility of a “corner” necessitates great caution on the part of 
operators. Delivered by rail Manchester, the maximum quotations 
are about 57s. 10d. for open to 58s. 4d. for named brands net. 
Scotch iron is steady at last week’s rates, averaging 57s. 6d. to 58s. 
Eglinton ; 61s, 3d, to 61s. 6d. Glengarnock net delivered Manchester 
docks, Occasional purchases on American accounts are reported ; 
these, however, do not materially affect prices here, but it is stated 
oe can do better at Glasgow than on the Manchester 
market. 

_ In the finished iron trade there is, if anything, perhaps some 
improvement. In one or two cases Lancashire forge proprietors 
state that specifications are coming forward more Sake, and 
representatives of the principal North Staffordshire houses attend- 
ing the Manchester market report an increasing volume of demand. 
The position, however, taking it all through, is unsatisfactory. 





Business is only possible on unremunerative conditions, and there | 


is no arom [we gy of better prices being obtainable. Delivered 
Manchester district, Lancashire bars remain £6 10s. and North 


a considerable time past, are receiving more inquiries, which may 
be taken as some evidence of an increasing weight of new orders in 
prospect, Slackness is, however, still prevalent at many of the 
works, and the textile machine trades do not as yet show any 
appreciable recovery from the protracted depression in this 
important branch of industry. On heavy engineering work several 
establishments are fully engaged, and boilermakers continue well 
supplied with orders, The condition of the locomotive building 
and electrical engineering trades is much the same as previously 
reported, 

The employment returns to hand from one or two of the trade 
unions show the position as to employment practically unchanged, 
a rather heavy proportion of out-of-work members being recorded 
in some instances, although the tendency is towards a reduction. 

In the coal trade, although a yuietening down of demand is the 
general report, business for the most part is moving on steadily, 
and prices are being well maintained. Collieries have so far got 
through the season so satisfactorily that the outlook is regarded 
with much greater confidence than a short time back. This is 
making itself felt in the stronger position coalowners are taking up 
with reference to forward contracts, many of them not caring to 
book over the next six or twelve months except at very close upon 
current rates, and there is certainly no talk at present of any 
further material reduction in prices. 

So far as the better qualities of round coal are concerned there 
are unmistakeable indications of slackening requirements, orders 
now coming forward not being sufficient to keep collieries running 
more than three to four days per week ; but the recent irregular 
working of the pits has kept down stocks, and coalowners are 
experiencing no difficulty in maintaining their prices, although 
there is perhaps some increasing keenness of competition from one 
or two outside districts, 

The lower qualities of round coal continue in fair inland demand 
for ironmaking, steam, and general manufacturing purposes, and 
are about steady at late rates, averaging 8s. 6d. to 9s. for the 
better qualities at the pit, with forward contracts placeable at 
about 8s. 3d. per ton. Gas coal prices remain much as last quoted, 
best Arley slack suitable for gas making averaging 7s. 9d. to 8s.; 
common Wigan 4ft. gas coal, 8s. 9d. to 9s.; and best screened 
Arley gas coal, 10s. to 10s. 3d. at the pit. 

For the better qualities of engine fuel a moderately good 
demand comes forward, and prices in Lancashire are being well 
held to at about 6s. 6d. up to 7s. per ton for the best descriptions 
for steam purposes. Inferior sorts of slack continue more or less 
a drug, and the market is a good deal cut up by large surplus 
supplies which are coming forward from Derbyshire and Stafford- 
shire at very low figures. Quotations at Lancashire collieries remain, 
however, without material alteration at about 4s. 6d. to 5s. per ton 
for the common sorts. 

In the shipping trade there is rather more doing, and slightly 
better prices are obtainable. Some of the very inferior sorts of 
steam coal might still be bought at 9s. 6d. to 9s. 9d., but the better 
descriptions are not quoted under 10s, to 10s. 3d., delivered Mersey 
ports. 

Coke manufacturers report a continued good inquiry for foundry 
and furnace qualities. In the Lancashire district best Lancashire 
foundry cokes average 22s. to 24s., and good furnace cokes 13s. 6d. 
to 14s, 6d. at the ovens. For good Yorkshire washed furnace cokes 
the tendency is rather to harden, 13s. 6d. to 14s. being about 
general quotations, with 14s. 6d. being asked in some cases for 
special sorts at the ovens. 

Barrow.—There is practically no change to note in the condition 
of the hematite pig iron trade of this district, but considerable 
steadiness and firmness are shown, and the position of makers 
generally is satisfactory. There is no lack of orders, and makers 
find a ready market for all the pig iron the thirty-six furnaces they 
have in blast can produce. One of these furnaces is engaged on 
speigeleisen with a view to — ying the necessary means of convert- 
ing iron into good steel. In the corresponding week of last year 
thirty-five furnaces were in blast. Prices are steady, Nos. 1,2, and 3, 
Bessemer, being still at 60s. 6d. per ton net, f.o.b, Warrant iron 
is at 60s. 14d. net, cash sellers, buyers 59s. 104d. The stocks of 
warrant iron have been reduced by 160 tons this week, and now 
there is 13,907 tons of iron on hand, or a decrease since the 
beginning of the year of 1059 tons. The low position of stocks, 
coupled with the briskness of the market and the good prospects 
for the future, make the statistical position of the market highly 
satisfactory. 

Iron ore is in brisk request, and prices are steady at 12s. per ton 
net at mines for good average sorts. Spanish ores are still at 15s. 
delivered, 

The steel trade is well employed, and makers reported plenty of 
orders. Indeed, orders for Cee steel rails are held which will 
keep the mills very busy throughout this year and well into the 
next. There is also more trade doing in ship and boiler plates, 
and a good business is reported in billets, po rods, hoops, and 
genera] merchant steel. Prices all round are low. 

Shipbuilders are busy. _ The first-class cruiser King Alfred was 
delivered this week to the Admiralty. She steamed from Barrow 
to Portsmouth at 18 knots an hour, a good performance for a new 
ship built to steam 23 knots ultimately. 

The coal trade is firmer. The Vivian Boring and Exploration 
Company has sunk a bore-hole at Barrow to a depth of 2355ft. in 
search of coal. They first went through 2276ft. of red sandstone, 
and have since then been in marl. The indications are said to be 
hopeful. 

uring last week the shipments of iron represented 6039 tons, 
and steel 13,042 tons, as compared with 8645 tons of iron and 9475 
tons of steel, a decline in iron of 2606 tons, and in steel an increase 
of 3567 tons. The shipments of iron this year now stand at 
179,107 tons, and steel 256,268 tons, ascompared with 154,214 tons 
of iron and 199,798 tons of steel, an increase in iron of 24,893 tons, 
and in steel an increase of 36,470 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coalfield, in consequence of the peace 
news, the miners at most of the pits ‘‘ played” during the first half 
of last week. The coming miners’ demonstration and the Corona- 
tion festivities mean more holidays, and the year is likely to create 
a record in this respect. The coalowners do not grumble at these 
frequent stoppages, as the output is materially decreased and stocks 
kept low, which help to keep up quotations. The demand for 
house coal is very good for the period of the year, with prices well 
sustained. This is caused by the continued cool weather and the 
lessened output. London and the Eastern Counties are taking 
fair quantities, the best kinds being most in demand. The price 


| for best Silkstone keeps steady at 13s. to 13s. 6d. per ton, and 


Staffordshire £6 10s. to £6 15s.; sheets, £8 5s. to £8 7s, 6d.; hoops, | 


£7 2s, 6d. random to £7 7s. 6d. special cut lengths, delivered 
here, and 2s. 6d. less for shipment. Nut and bolt makers report 
orders coming in only from hand to mouth, but in most cases 
sufficient to — works moderately well engaged, and list prices 
remain unaltered. 

Makers and manufacturers of steel are able to hold strongly to 
their full quoted rates, as, although no large weight of new busi- 
ness is giving out, they are mostly well sold for some time ahead. 
open brands of No. 3 foundry hematites can be bought at about 
38s., with makers quoting from 68s. 6d. and 69s. up to 70s. net for 
special brands, delivered Manchester. Local-made billets are firm 
at £4 18s, 9d. Warrington, and £5 Manchester, net; steel bars, 
£6 12s, 6d.; common plates, £6 2s. 6d. to £6 5s.; and boiler plates, 
£7 10s., less 24, delivered Manchester district. 

The position generally of the engineering trades shows no really 
material change, but reports which come to hand from establish- 
ments indicate here and there some slight improvement. Machine 
toolmakers, who in most cases have been getting short of work for 





Barnsley house is in good demand at from 11s. 6d. to 12s. per ton. 
The call for steam coal is fairly good. There is considerable 
competition in coal for shipment, though a good tonnage is being 
sent to the Humber ports, and there are several good inquiries for 
shipping coal. The — price is 9s. to 9s. 3d. per ton for ship- 
ment, but 9s. 6d. to 9s. 9d. per ton is being obtained in the open 
market. Gas coal is only in moderate request, with prices lower. 
Good slack is meeting with am improved sale, but business in small 
coal and smudge is dull. The condition of the coke trade is 
improving, and with a better outlook in the smelting trades will 
probably continue to do so. Best washed coke is making 12s. to 
13s. per ton, and smelting coke 11s. to 12s. per ton in owners’ 
wagons at the ovens, 
As yet there is no word of the armour orders for the 
three battleships being placed. Tenders went in some time 
o, and it is believed that a decision has been come to. 
e engineering establishments generally have been very quiet 
for some time, but during the last fortnight an improvement has 
taken place, several demands for the Far Eastern markets having 


come in. One branch of home trade which has been much brisker 
of late is that associated with tramways. In several of our local 
houses, which have made a speciality of electrical machinery for 
the supply of light and the development of power, good business * 
continues to be done. Railway material manufacturers are also 
fairly employed, although considerable complaint is made of the 
lightness of the orders received from home railway companies. 

Arrangements have now been in progress since shortly after the 
war c d, and facturers have been getting ready to 
meet the inevitable demand in South Africa, more particularly in 
the goods which are certain to be called for at once. Stocks have 
been accumulated in the various districts from which they can be 
most readily distributed ; travellers are on the spot, and whenever 
further permits can be granted, will lose no time in placing British 
goods before customers. : g ; 

In the lighter industries of the city there is more doing on 
account of the large metropolitan establishments ; otherwise trade 
is dull, with no prospect of recoveryat an early date. The plating 
and Britannia metal departments suffer more severely than others, 
but there is more doing in sterling silver wares, owing to the low 
price at which silver can now be purchased. The strike in the 
white metal trade still continues. Manufacturers do not grumble 
over much about it, as the lull has enabled them to get rid of the 
large stocks which had accumulated. The outcome of the trouble 
with regard to the management of several houses will undoubtedly 
be the adoption of methods which will militate against trades 
unionism. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


THOUGH business in the iron and steel trades is quiet, an im- 
provement is shown on that of the last three or four weeks, and 
prices generally are firmer. Not in any department are sellers 
weaker as regards quotations, and in some branches values have 
risen this week. As a rule, in the pig iron trade consumers exhibit 
no disposition to buy much iron for forward delivery, and have 
apparently determined to take their chance of prices advancing, 
more. especially when sellers will accept 3d. per ton less for 
forward delivery, say, over the second half of the year, than they 
are securing for prompt delivery. wen : 

The least satisfactory branch of business in this district is that in 
hematite pig iron. Prices of this were previously declared to be 
unprofitable to most producers, and yet the cost of manufacture 
has been further raised without the selling prices of Pig iron 
being advanced. Demand is short of the output, though 
East Coast makers are offering their iron at 3s. per ton less than 
West Coast makers are asking, though last year they had no 
difficulty in getting quite as much, and sometimes even more. It 
would seem that in this district rather too much hematite iron is 
being made, and that it will be necessary to further curtail the 
output of hematite iron, by turning two or three of the furnaces 
now making hematite on to ordinary Cleveland iron, a change 
which the market could stand without weakening the price for 
the latter. Mixed numbers of East Coast hematite pig iron are 
kept at 57s. per ton, but to be on an equality with Cleveland 
iron it ought to be half-a-crown above that. No. 1 is at 57s. 6d., 
and No. 4 at 55s. The price of Rubio ore has been raised this 
week, sellers at 15s. 3d. per ton, delivered c.i.f., having disappeared, 
and 15s. 6d. is now the minimum, while some merchants are not pre- 
pared to sell under 15s. 9d., on account of the rising freights from 
Bilbao. This advance in ore makes the position of the hematite 
iron producer still less satisfactory than it has been. 

In ordinary Cleveland pig iron a very fair business has been done 
during the last few days, and makers are firm in their prices, as 
all they are producing goes direct to the consumers; and 
the whole district, the stock of the makers, it is estimated, does 
not exceed three days’ output, which is hardly a bare working 
stock. Besides, nearly all that is held is of No. 3 quality, and the 
greatest difficulty is experienced in getting forge iron for prompt 
shipment. Early this week No. 3 Cleveland pig iron was read 
being sold at 49s. 3d. per ton for prompt f.o.b. delivery, but 49s. 6d. 
has since become the regular figure, and sellers will not accept less. 
It is noticeable, however, that 3d. less will be taken where the 
iron is for forward delivery, and even 49s. has been taken for some 
iron for delivery over the second half of the year. The lower 
qualities, which recently have been almost stationary in value, 
have risen in price this week, chiefly on account of the supply 
falling short of the requirements. There is very littie in makers 
hands, and none at all in the public warrant stores, for stocks -of 
these lower qualities are not lodged in there, only Nos, 
1 and 3 being sent in. Probably a little more forge iron 
will be forthcoming after the Coronation, because the 
stoppage of the furnaces for twenty-four hours will detrimentally 
affect the quality of the make for some days thereafter, in 
addition to which the supply of coke will be short, because at a 
large number of Durham collieries the miners are not to work 
between the Wednesday night of Coronation week and the following 
Monday. No. 4 foundry is now at 48s. 9d., grey forge at 48s. 3d., 
mottled at 47s. 9d., and white at 47s. 3d. per ton, all for early 
delivery. . 

The shipments of pig iron from the Cleveland district so far this 
month have been poor ; indeed, it is not often that a June return 
is so small, more especially to foreign ports, and there is a falling 
off to Scotland also. The quantity exported up to Wednesday 
night was 25,625 tons, against 31,794 tons last month, 30,010 tons 
in June last year, and 36,604 tons in June, 1900. The stock of 
Cleveland pig iron in Connal’s public warrant stores on 11th inst. 
was 146,715 tons ; increase this month 3425 tons. It is the largest 
quantity that has been held for some years. 

The fourteenth annual conference of the National Federation of 
Blastfurnacemen has been held this week at Middlesbrough, and 
in the course of the proceedings Mr. Loughran, the general 
secretary of the Cleveland and Durham district, referred to the good 
feeling that existed at the blast furnaces in the North-east of Eng- 
land between employers andemployed. Hesaid that for seventeen 

ears they had been able to settle all claims in a friendly manner. 

he question of sending a delegate, or delegates, to inspect 
American blast furnaces was discussed, but the matter was post- 
poned. Further, the organisation is not to be represented at the 
Trades Union Congress. i 

The steel rail trade is reviving substantially, and the condition 
of this branch presents a great contrast to what had to be reported 
last year. Prices have risen more this year than in any other 
branch of the iron and steel trades, and the mills are well employed, 
and likely to continue so, as good orders are booked both for rail- 
way and tramway rails. Usually an improvement in the rail trade 
is accompanied by one in the demand for chairs and sleepers, but 
that is not the case at present. Probably this may be due to the 
fact that the increased demand for rails is on export account, and 
that’ mainly flat-bottomed rails are required, and that chairs 
are not needed for them. The price of heavy steel rails is strong 
at £5 10s. net at works, while cast iron chairs vary from £3 10s. to 
£3 12s. 6d. net. 

The plate and angle trades are quiet ; but prices are, neverthe- 
less, firm. The demand from abroad has not for a long time been 
so small, and German competition is keen. For steel ship plates 
the quotation is kept at £5 15s., less 24 per cent., by the syndicate, 
and steel ship angles are at £5 12s. 6d., less 24 per cent. The bar 
manufacturers’ combination continues to keep £6 5s., less 24 per 
cent., as the official price for commoniron bars, and other qualities 
in proportion. 

e shipbuilding industry has not for many years been as quiet 
as it is at present, and’ pr ts are by no means satisfactory. 
The Halifax Corporation in Nova Scotia have approached Messrs. 
Swan and Hunter, shipbuilders, of Wallsend-on-'l'yne, with a view 
to their establishing a shipyard within the boundaries of that 
town, and the Corporation offer a substantial bonus to Messrs. Swan 





and Hunter as an inducement, Mr, G. B, Hunter favours the 
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establishment of a yard at Dartmouth, on the other side of the har- 
bour, and it is doubtful whether the bonus would be given by 
Halifax if the yards were located there. 

The coal trade shows considerable activity again, and there is 
considerable pressure for coal for prompt delivery, especially on 
export account. Local consumers are also anxious to get in sup- 
plies, as the holidays, on account of the Coronation, are likely to 
extend over several days, more especially in the Newcastle district, 
where the races will be in progress in the same week. Shippers 
are therefore urging deliveries without delay, and the prices have 
considerably stiffened. Thus, best steam coal is up to lls. 6d. per 
ton f.o.b. and seconds 10s, 6d., but smalls are weaker on account 
of the plentiful supply, and they can now be got at 5s. to 5s. 3d. 
Best gas coals range from 9s. to 9s. 3d. for prompt delivery, and 
a contract for 70,000 tons for delivery over the next three years to 
the Ramsgate Gas Company has been entered into at a price 
leaning between 8s. and 9s. per ton f.o.b. Coke is firmer in price, 
and demand is rather pressing from the ironmasters, who want to 
assure themselves of enough to tide them over the Coronation 
holidays, which will be only one day at the furnaces, but several 
days at the collieries and coke ovens. Medium quality furnace 
coke is strong at lds. 3d. per ton delivered on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron trade has been quiet this week but fairly 
steady. There has been less speculative business than might have 
been expected, and only aeleaie quantities of warrants have 
changed hands. The outlook, however, is fairly encouraging. 
There has been very little doing this week in Scotch pig iron 
warrants, but prices are well maintained. Transactions have taken 

lace at 54s. 44d. cash and 54s. 5d. for delivery in six days. 

usiness has been done in Cleveland warrants at 49s. 9d. to 49s. 74d. 
cash, and 49s. 8d. to 49s. 6d. one month. Cumberland hematite 
warrants have been very quiet, buyers being quoted at 59s. 104d. 

The business in Scotch hematite warrants is steadily maintained 
and soare the prices, merchants quoting 62s. per ton for delivery in 
railway wagons at the West of Scotland steel works. 

The prices of Scotch makers’ iron are steady. G.M.B., No. 1, 
is quoted f.a.s. at re 55s. 9d.; No. 3, 53s. 6d.; Wishaw, 
No. 1, 56s. 3d.; No. 3, 53s. 6d.; Carnbroe, No. 1, 57s. 6d.; No. 3, 
54s.; Clyde, No. 1, 66s.; No. 3, 56s.; Gartsherrie and Calder, 
Nos. 1, 66s. 6d.; Nos. 3, 56s. 6d.; Summerlee and Coltness, Nos. 1, 
70s.; Nos. 3, 58s.; Langloan, No. 1, 70s.; No. 3, 59s.; Glengarnock, 
at Ardrossan, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 56s. 6d.; Mo. 3, 53s. 6d.; Dalmellington at Ayr, 
No. 1, 56s.; No. 3, 55s.; Shotts at Leith, No. 1, 69s.; No. 3 
58s.; Carron at Grangemouth, No. 1, 68s.; No. 3, 58s. per ton. 

There is not much change in the pig iron stocks, those in the 
Glasgow stores show a decrease for the week of only about 30 tons. 
A large quantity of pig iron is going into consumption at home 
direct from the ironworks. 

The arrivals of Middlesbrough pig iron at Grangemouth were 
8626 tons, compared with 10,244 in the corresponding week, show- 
ing a decrease of 1618 tons, but there is still an aggregate increase 
in these imports since the beginning of the year, 42,143 tons. 

Much satisfaction is felt in iron circles regarding the arrangement 
which has been arrived at between the makers of finished iron in 
England and in Scotland for uniform rates of prices. There is a 
fair business doing in malleable iron at present. 

The steel trade is doing fairly well, and has the prospect of a good 
deal of fresh business in connection with shipbuilding and other 
structural work. 

Inquiries are in the market at present fora good deal of foundry 
work. The Glasgow Corporation is asking for a considerable 
amount of cast iron pipes of different sizes, and estimates are also 
— for several miles of cast iron pipes for the burgh of 

Kilsyth. 

There has been a fair business in the coal trade, although 
the shipments over the country generally are about 6000 tons less 
than in the preceding week ; the falling off in the exports occurred 
mainly to Baltic jn other northern shipping ports. There is, on 
the other hand, rather more inquiry for coals to be sent to the 
Mediterranean, the River Plate, and elsewhere. The home demand 
continues , there is a large consumption of coals in manufac- 
tories, and the household trade is better than usual at this season 
owing to the backward state of the weather. Coalmasters have 
been making some concessions here and there in prices, but upon 
the whole there is little change since last week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade throughout South Wales and Monmouthshire has 
improved, though the alteration in price is not very marked, 6d. to 
9d. being the most on best steam. On all kinds of coal, excepting 
house, there is an upward movement, and even best house, chiefly 
in consequence of the ‘‘ wintry” weather, remains firm. In small 
steam the failing tendency has been recovered, and this notwith- 
standing the large quantity which the most casual eye could see 
moving frou pit to port. Monmouthshire coals, and dry, are in 
brisk demand. It is yet too early for any great change in South 
African demand. Several vessels left Cardiff for the Cape on 
Monday in ballast, but a merchant tells me that large quantities of 
coal have been sent there of late on “‘sailers.” Genoa continues to 
be anactive buyer. On the last day of the week 17,000 tons were 
despatched from Cardiff, and some large shipments have been 
made to Port Said, 8000 tons ; Killindrin, 6000; Perim, 5000; and 
Buenos Ayres, 5000 tons, 

Coal prices mid-week at Cardiff were very firm, though coal- 
owners are well sold for the month. A member on ’Change states 
that necessitous buyers are consequently driven to the middlemen, 
and a good deal of contention goes on about price, sales only being 
effected at an advance upon late quotations. Latest figures may 
be regarded as the following :—Best steam, 16s. to 16s. 3d.; seconds, 
lis, to 15s. 3d.; drys, 13s, 6d. to 13s. 7d.; best small, 8s. to 8s. 3d. ; 
seconds, 7s. 3d. to 7s. 6d.; cheaper varieties, including drys, 6s. 6d. 
to 7s.; best Monmouthshire, 13s. 6d. to 13s, 9d., good large coal ; 
seconds, 12s, to 12s. 6d.; best semi-bituminous small, 7s. to 7s. 3d.; 
seconds, 6s. to 6s. 3d.; best households, 15s. to 15s. 6d., these are 
in a fair way to decline; seconds are selling from 11s. 6d. to 14s.; 
No. 3 Rhondda, 14s, to 14s, 3d.; brush, 11s. 9d. to 12s. 3d.; small, 
93, 3d. to 9s, 6d.; No. 2 Rhondda, 10s. 6d. to 10s. 9d.; through and 
through, 8s. 6d. to 9s. 6d.; small, 6s. 6d. 

Patent fuel is at 15s., best 16s. Coke commands a high rate: 
furnace 17s. to 19s., good foundry from 20s., and best 23s. to 
23s. 6d. Pitwood is slightly weaker on account of the large 
imports ; latest figure from 19s. Swansea coal trade not very 
active, and Newport has had lessened output due to the strike at 
the National. in the Llanelly district the opening out of the 
Llannon coalfields is a hopeful step. Llanelly Harbour enterprise 
promises to widen the industrial field. I am informed that in a 
couple of months the entrances will be completed. The arrange- 
ment for borrowing £17,000 from the Bank of England has been 
settled saliciacteclly. 

— — prices this week were as follows —— 
market re on ’Change as stationary, prices at week’s 
level ; tions best malting, 20s. rae ~ we Beer 18s.; big vein, 
16s, 3d. to 16s. 9d.; red vein, 12s. 3d.; machine made cobbles, 22s. ; 
ditto nuts, 23s. to 24s.; rough hae lls. 6d.; fine peas, 11s. 6d.; 
rubbly culm, 5s, 3d.; duff, 3s. 3d. Steam coal, 15s.; seconds, 12s.; 
bunkers, 9s, 9d.; small, 7s. House, No. 3 Rhondda, 14s, 6d.; No. 2 
Rhondda, 12s, 6d., all Swansea f.o.b. cash 30 days, less 2}. 
Coke, furnace, 19s.; foundry, 21s. Patent fuel active, over 
12,000 tons despatched last week ; prices, 13s. 3d. to 13s. 6d. Pit- 
wood, 18s, to 19s, net, 


May totals for the coal district are satisfactory, showing a total 
coal export of 1,923,368 tons, as compared with the corresponding 
period in 1901 of 1,866,572 tons. 

During the last month the total exports of iron and steel from 
Monmouthshire and South Wales totalled 8189 tons, the lion’s 
share falling to Newport. The exports of coke were 5084 tons, the 
bulk of 3371 tons being sent by Cardiff. There was a large export 
in the same period of patent fuel. 

After my despatch last week the announcement of peace told 
at once upon pig iron, which went up 1s. per ton, principally owing 
to American purchases, and upon galvanised sheets, for which a 
large South African demand is certain. Most of the previous 
quotations were withdrawn, and forward contracts were only 
accepted at improved values. 

Inconnection with the tin-plate labour, discussions are progressin 
both in the Swansea and in the Llanelly district. Hopes are hel 
in both that a peaceful arrangement will be brought about. Last 
week shipments of tin-plates were nearly 10,000 boxes less than 
quantity sent from works. Stocks now consist of 150,490 boxes. 

Oil plates are now in good demand, and most of the mills busy, 
the exceptions being chiefly due to repairs, 

The latest quotations—iron and steel and tin-plate—are the 
following :—Pig iron: Glasgow warrants, 54s. 44d. to 54s, 5d. cash ; 
Middlesbrough, No. 3, 49s. 74d. to 49s, 9d.; hematite warrants, 
59s, 8d. to 59s. 10d. for mixed. Welsh bars, £6 5s, to £6 12s. 6d. 
Sheets, iron and steel, £8 5s. to £8 10s. Steel rails, heavy, £5 10s. 
to £5 12s. 6d.; light, £6 10s. to £7 12s. 6d. Bessemer steel tin- 
plate bars, £5 2s. 6d.; Siemens best, £5 5s. Tin-plates: Bessemer 
steel cokes, 13s. 9d. to 14s.; Siemens, coke finish, 14s. to 14s, 3d.} 
ternes, per double box, 28 by 20 C., 26s., 27s., to 28s. 6d.; best 
charcoal, 15s. 6d. to 16s. 6d.; big sheets for galvanising, 6ft. by 
3ft. by 20 g., per ton f.o.t., £11 to £11 10s.; finished black plate, 
£10 lds. to £10 17s. 6d. Block tin, £131 to £127 10s. Lead, 
£11 12s. 6d. Spelter, £18 12s. 6d. Copper: Chili bars, £54 10s. 
to £54 12s. 6d. Iron ore, 14s. to 15s. 

Consignments of late have been coming from Elba, Castro, but 
chiefly Bilbao. Gothenburg is exporting iron billets to Cardiff. 

Sage - the Powell Duffryn collieries was on strike, temporarily, 
this week. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is absolutely nothing new or of special interest to be 
reported this week regarding the iron industry in this country. In 
all departments a moderately good inquiry was coming forward ; 
the rolling mills in Silesia have been very actively occupied, and 
often ask a six to eight weeks term of delivery. Also at the rail 
works employment continues brisk. On the Rhenish-Westphalian 
iron market a slight improvement in the demand for pig iron was 
noticeable, but consumption is still much lower than output, and 
stocks increase. The pig iron convention has resolved to grant an 
export bounty of M. 30 p.t., and the coal convention will give 
M. 1-50 p.t. for coal sold by the syndicate, while the billet con- 
vention grants M. 3 p.t. for billets and blooms, Foreign trade is 
expected to improve a little by these measures. Prices for raw and 
for finished iron are justly considered unfavourable in the extreme, 
export quotations leaving next to no gain in many cases. Billets, 
blooms, and raw bars are in excellent request, and the condition of 
prices is firm. An irregular sort of business is done in plates, some 
mills being booked forward rather heavily, while others have to 
content themselves with a very small ee of orders. 

The coal market in Silesia continues in a poor condition, and the 
business in coke is, if possible, even more unsatisfactory, and 
stocks in blast “furnace coke increase. There is, moreover, no 
prospect of improvement till, a, in August. The business 
done on foreign account is hardly worth speaking of, all attempts 
to raise the export in coal having been without the desired effect ; 
the limited foreign trade has caused the inland quotations for coal 
to be much more depressed than they would otherwise have been, 
and coalowners show their willingness to do business by accepting 
the lowest prices where inland contracts are ——e: A slightly 
better feeling is reported to prevail on the Rhenish-Westphalian 
coal market, this week and the last having been comparatively 
brisk, owing to increasing activity in some branches of the iron 
industry. The North German Lloyd is reported to have recently 

laced a contract for over 300,000 t. bunker coal with the Rhenish- 
estphalian coal convention. Coal for coke-making and engine 
fuel are, naturally, in much better request than house coal, 
although the latter has been until very recently rather more 
briskly called for than usually at this time of the year. Coke has 
shown a fair liveliness during the past few weeks, the blast furnace 
works buying more freely than before. During the first four 
months of the present year the coke convention has been doing a 
limited and, on the whole, unsatisfactory business, deliveries being 
527,324 t. lower than during the same period last year. The 
private cokeries have, on the other hand, sold 19,924 t. more than 
during the first four months of last year. 

A pretty hopeful condition prevails in the iron and steel industry 
of Austria-Hungary, and the outlook, on the whole, seems more 
cheerful. With regard to the different sorts of iron no material 
change can be reported to have taken place since last week, except 
that in the machine and engineering trades an increasing occupa- 
tion could be noticed. Girders have remained in animated request, 
with prices slightly tending upwards. 

On the Austro-Hungarian coal market the position remains dull 
as before. Coke, too, is exceedingly flat, iron makers still holding 
back with their orders as much as possible, although quotations 
have been pressed down considerably by the numerous offers on 
the market. 

In Belgium the languor previously noted on the iron market 
continued all through last week, and was in some cases even more 
marked than before. Only a very small number of orders could 
be obtained for abroad, and inland consumption is likewise 
moderate ; many of the larger establishments complain of their 
inability to secure sufficient work to keep their concerns fully 
engaged. : 

With the exception of the Flénu collieries, which reduced the 
quotations for engine fuel last week, all the pits in Belgium main- 
tained the former prices, bnt demand and inquiry are very limited 
both for engine and for house coal. 

No improvement appears in any branch of the French iron 
business ; on the contrary, the tone all round was less firm than in 
last month, owing to a falling off in the demand for most articles. 
Dealers and manufacturers having bought rather freely some 
weeks ago, do not at present show any inclination to provide them- 
selves with more than what is absolutely necessary, and so the 
business done during the past week was entirely of the hand-to- 
mouth sort. The attempts made by some works to raise quotations 
have been without result. In the Loire and Centre departments 
prices are well maintained, and in the Department Nord the steady 
occupation of the iron-producing establishments has prevented 
quotations from moving downwards, but from the Ardennes a 
weakness in demand and in prices is reported. Only scrap iron, 
being in brisk request, has shown much stiffness lately. 

The French coal market is very dull, the downward tendency 
being more marked now than in previous weeks, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 5th. 
THE copper market is still being manipulated in the direction 
of — prices. Increased shipments are being made to Europe, 
but the total exports for the month of May are below those of April 
and of March. Those not in need of immediate supplies are holding 





off, and watching the movements of the speculative operators, 


Buyers still adhere to the theory that prices are destined to decline 
owing to the increasi roduction at various cop r-producing 
— throughout the West. Large offers of electrolitic are being 
made, 

Closing quotations are 12-60 for Lake. Very little business has 
been done in tin, either by speculative buyers or by consumers 
The tone of the market has been quite steady throughout the week. 
Fluctuations are within very: narrow limits. Closing figures 30 
to 30}. Spelter continues scarce, and very few offerings are 
noted. The engineering plants throughout the country report an 
increasing activity during the past few days by the placing of large 
contracts for nero A machinery for various purposes. — Reports 
from all the agricultural ee plants show that industry j, 
driven to its utmost to supply farmers with implements and tools, 
The carriage and wagon industry is also stimulated to its utmost 
to supply wagons and light carriages for agricultural communities, 

Foundry capacity all over the United States is well sold ahead 
and requirements for castings and other foundry products are sti] 
crowding in. All kinds of cast iron pipe are ie exceptionally 
active. The construction of trolley lines is being prosecuted with 
a vigour, and skelp iron is in very urgent demand at top prices, 

ining machinery for lead, gold, and other minerals are in urgent 
request, and all firms engaged in the manufacture of mining 
machinery are sold ahead, some of them as far as they care to accept 
contracts just at this time. Crop conditions from all sections are 
favourable, and this is having an excellent effect upon general trade, 
The general tendency of prices, while upward, is of such momentum 
as not to modify quotations to any extent. There is a general sen. 
timent against advancing quotations on manufactured products of 
any kind, except where the cost of raw material renders such a 
course imperative. Trade and manufacturing and agricultural 
conditions all over the West and South are exceedingly gratifying, 
and the momentum of demand has reached such a point that a 
rush of orders will take place a few weeks sooner than usual, 
These conditions are all healthful. The only disturbing factor is 
the strike of the anthracite miners, which isstill on. No further 
efforts are being made at adjustment, as the operators declare it 
isa question of unionism, and the union must be crushed. A great 
many miners are leaving the region seeking employment elsewhere, 
If this outflow continues it will introduce a factor which the 
operators had not contemplated. There is a demand for mining 
labour in the bituminous coalfields, and a great many anthracite 
miners are availing themselves of this opportunity to find new 
homes. Anthracite miners in a great many instances are obliged 
to dig 3000 Ib. of coal fora ton. The steel industry is in about the 
same condition as a week ago. Basic and Bessemer iron are in 
active demand. Steel billets are in active request, and vigorous 
efforts are being made to obtain supplies wherever they can be 
found. Several orders for structural material have been placed 
abroad, and deliveries are now anxiously awaited. Railroad 
requirements continue very heavy, and the capacity for all kinds 
of equipment and supplies will be taxed throughout the rest of the 
year. No unfavourable symptoms have developed themselves, 
although indications of this character are being watched for. All 
kinds of fuel are high in price, and mines are being opened with 
the greatest vigour in several bituminous fields. Quite an amount 
of railroad building is being done also by way of spurs to furnish 
the new mining localities with shipping facilities, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is firm, especially for prompt shipments, and 
wrices have an upward tendency. House coal: No change from 
ast quotations ; prices firm. Exports for week ending June 7th : 
Coal, foreign, 57,229 tons; coastwise, 6358 tons. Imports for 
week ending June 10th: Iron ore, 9155 tons ; scrap, 475 tons; loam, 
200 tons ; cement, 330 tons ; pitwood, 8863 loads, 

Coal: Best steam, 13s. 6d.; seconds, 12s.; house coal, best, 15s. ; 
dock screenings, 8s.; colliery small, 7s. 3d. to 7s. 6d. Pig iron: 
Scotch warrants, 54s. 34d.; hematite warrants, 60s. f.o.b. Cumber- 
land prompt; Middlesbrough, No. 3, 49s. 8d. Iron ore: Rubio, 
l4s. 6d. to 14s. 9d.; Tafna, 15s. 6d. firm. Steel: Rails, heavy 
sections, £5 10s. to £5 12s. 6d.; light sections, £6 10s. to £7 10s. 
f.o.b.; Bessemer steel tin-plate bars, £5 2s. 6d.; Siemens steel tin- 
late bars, £5 5s., all delivered in the district, cash. Tin-plates: 

ssemer steel coke, 13s. 9d. to 14s, Siemens, coke finish, 14s. to 
14s. 3d. Pitwood: 19s. to 19s, 6d. ex ship. London Exchange 
telegrams: Copper, £54 7s. 6d.; Straits tin, £131 5s. Freights 
firm. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Waycoop AND Co,, LimiTED, have fitted up an electric lift at 
the Colonial-office, with all the latest improvements. 

THE New Taite Howard Pneumatic Tool Company, Limited, of 
63, Queen Victoria-street, has secured new premises at 138 to 143, 
Tooley-street, S.E. 

Messrs. ROBERTS BROTHERS, Machine Tool Makers, Dukinfield, 
Manchester, have opened a City office at 52, Queen Victoria-street, 
E.C., where their patent disc grinder may be seen at work. 

THE International Pneumatic Tool Company, Limited, has taken 
an order for pneumatic tools to replace those damaged or de- 
stroyed in the fire which occurred at Neilson, Reid and Co.’s works 
on May 17th. 

THE British Westinghouse Electric and Manufacturing Company, 
Limited, has just received an order from the Bolsover Colliery Com- 
pany, Limited, Chesterfield, for a complete installation of poly- 

hase electric power. The power will be used principally for 
uling and pumping purposes in the colliery workings. 

THE fine side tank locomotive exhibited at the recent Glasgow 
Exhibition by Andrew Barclay, Sons and Company, Limited, 
Caledonia Works, Kilmarnock, has ‘ ~ been bought by the Wear- 
mouth Coal Company, Sunderland. The engine in question is 
practically a duplicate of two others previously supplied. 











A Larce AMERICAN STEAMSHIP.—The latest merchant ‘‘ tramp 
steamer built at American yards for ocean service is the 
Shawmut, of the Boston Steamship Company. She is 505ft. long, 
488ft. between perpendiculars, 58ft. beam, and 40ft. deep, with 
274ft. normal loaded draught. There are three decks, with a 
shelter or promenade deck 178ft. long, and a bridge deck above 
the shelter deck. There are nine cargo hatches. The two pole 
masts and six derrick posts along the bulwarks carry 28 cargo 
booms in all, which are served by 12 double-cylinder cargo winches. 
A steam windlass handles the stockless anchors, which weigh 5 tons 
each. Sheissteered by Browne's steam tiller, operated bya telemotor 
in the pilot house. There are eight bulkheads, six of which are 
water-tight. There is a complete water bottom, divided fore and 
aft into six tanks. The forepeak can also be used as a trimmi' 
tank, and a compartment forward of the — can be use’ 
either for cargo or for water ballast. he total capacity of 
the tanks is 2800 tons. The cargo gaa 4 is 10,000 tons, and the 
bunkers will hold 1200 tons of coal. e propelling machinery 
comprises two igi gy ger engines —— to develop 
4000 horse-power at 200 lb. steam pressure. e cylinders are 
22hin., 39in., and 63in. diameter, with a stroke of 45in. Steam is 
supplied by four single-ended Scotch boilers, 15}ft. diameter and 
10#ft. long, each boiler having four 39in. corrugated furnaces. The 
boilers are equipped with the Howden hot forced draught system, 
and their uptakes all lead to a single funnel. On the trial trip the 
vessel attained a speed of 15 knots light, and it is expected to 





make a sea speed of 124 knots when loaded, 





‘line, 
cing 





June 13, 1902 


THE ENGINEER 


595 








THE PATENT JOURNAL. 
Gonilensed from ‘The Iustrated Oftciat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘communicated " the 
name and address of the communicating party are 
printed in italics, 


27th May, 1902. 


12,023. Lastinc Macuings, A. G, Brookes.—(7The Peer- 
less Machinery Company, United States.) 

12,024. Rutgers, L. B. Draper and A. E. Maltass, 
London. 

12,025. Hats, G. C. Hickman and H. C. Heard, 
London. 

12,026. BACK-PEDALLING Brake for Cycixs, A. Duncan, 
London. 

12,027. Mgasurina Taps, R. 8S, Baxter, Broughty 
‘erry, Scotland. 

12,028. Leataer Tusss for Tires, E. Towler, Leaming- 
ton Spa. 

12,029. Picks, J. Eva, Manchester. 

12,030. AvrocarR for Use in Factories, C. Heuze, 
London. 

12,081. Ancnor, C, Mitchell, Southampton. 

12,032. Winpow Screens, H. T. Wright, London. 

12,033. O1.cLotH Printina Macuines, E. F. Tretbar, 
London. 

12,034. Gas Puririgrs, W. L. Ramsden and H. E. 
Smith, London. 

12,0385. TrReaTING GRANULAR MareriAL, M. and H. 
Guthrie, London. 

12,086. Treatinc Gasks and Liquips, M. and H. 
Guthrie, London. 

12,087. TReatine Grain and Hops, M. and H, Guthrie, 
London. 

12,038. Bex Arruiance, H. St. G. Syms, Surbiton Hill, 
Surrey. 

12,039. Fire-Bars, W. G. Crosthwaite, Leeds. 

12,040. Stop Mortons for Macuings, J. Johnson, 
London. 

12,041. Imrration Cane Work for Cuarrs, H. Oschatz, 


ndon, 

12,042. Treatina Ramix, W. Woodhead and R. G. Orr, 
London, 

12,043. Qoick-FiRING Breecu Mecuanism, H. McGloin, 


nadon. 
12,044. Apparatus for StaRtING Motors, W. R. Garner, 
London. 

12,045. Drymnc Cans used in MAKkinG Papgr, A. A. 
Hunting, London. 
HOTOGRAPHIC Suutrers, A. Wollensak, 
12,047. Saint Hopgr, P. Burton, Ealing, Middlesex. 

12,048. Race Game, J. Davies, Chester. 
12,049. Tripop Stoots and Stanps, H. W. Rodda, 


on. 

12,050. DispLayinc Boors and Suors, E. W. Naman, 
London. 

12,051. Construction of Winpows, &c., D, Tempest, 

ndon. 

12,052. Horstino Tacks, T. W. Harrington, London. 

12,053. Macntnery for Makino Enve.ores, G. F. 
Priestly, London. 

12,054. Factnes for GoLtr Civuss, E. 
London. 

12,055. Roiuine Miuts, R. D. York, London. 

12,056. Comptnep Burren Worker, T. J. Howe, 


Kempshall, 


ndon. 
12,057. Water Gavor for Steam Borvers, R. P. Gibbons, 


ndon. 

12,058, Rotiine of Beams, R. D. York, London. 

12,059. Brake Gear of Venictes, W. G. James, 
London. 

12,060. MANUMOTIVE VEHICLE for CHILDREN, H. E. 
Hughes, London. 

12,061. SwitcusBack, H. E, Hughes, London. 

12,062. Harmonicas, C. Strauss, London. 

12,063, Conpessino Smokg, C. A. Allison.—(The Smoke 
Exterminator and Fume Condenser, United States.) 

12,064. Fish Hooks, C, A. Allison.—(A. Krimmert, 
United States.) 

12,065. Non-skippinc Device for Tires, F. Thorpe, 
London, 

12,066. MacHINE for Surinkinc Tires, 8. N. House, 
Dallas, Texas, United States. 

12,067, CLEANING TERNE PLatss from Greasg, T. Daniel, 
London. 

12,068. MrLitary SHEeLter Tent Cioaks, H. Marcus, 
London. 

12,069. TypewritiInc Macuinges, A. M. Clark.—(7he 
Wagner Typewriting Company (Incorporated), United 
States.) 

12,070. CiGaARETTE MAKING Macuings, W. L. Wise.— 
(D. Weil, France.) 

12,071. Hgapstocks, C. Wiist-Kunz, London. 

12,072. Drivinc Gear of Power Looms, G. Schwabe, 
London. 

12,073. Giovgs, 8. L. and 8. Southcomb2,—(A. Raymond, 
United States.) 

12,074. Fapric Priytinc Macutngs, J. G. Sanderson, 
London. 

12,075. ImpRoveD WaTerpRoorinc, W. A. Phillips, 
London. 

12,076. Furnace Doors, F. Téth, J. Horvath, and J. 
Grunhut, London. 

12,077. Evecrric Toy Macuing, G. Melven, London. 

12,078, ELecrric TRaxsrormers, H. H. Lake.—(General 
Electric Company, United States.) 

12,079. LaminaTtep Cores, H. H. Lake.—(General 
Electric Company, United States.) 

12,080. Firtp Maanyets, H. H. Lake.—(Gencral Electric 
Company, United States.) 

12,081. ELecrric Rattway Cars, H. H. Lake.—{(General 
Electric Company, United States.) 

12,082. TRansFEeR TRUCKS, H. H. Lake.—(General Blectric 
Company, United States.) 

12,083. ELecrric Arc Lamps, H. H. Lake.—(General 
Electric Company, United States.) 

12,084. Conveyors for Retort Stacks, G. A. Bronder, 
London. 

12,085. SpeeD Gear for Motor Veuicuxs, I. J. Foccart, 

mdon 

12,086. INcaNDEsceNce Lamp for Spirit, R. Worms, 
London. 

12,087. Hooks and Eyss, 8. W. P. Lea, London. 

12,088. Brusues, F. G. Farnhain, London. 

12,089. THEATRICAL APPLIANCés, J. W. Sherman, 
London. 

12,090. Taste Game of Cricket, C. E. Nicholas, 
Lond 


ndon. 
12,091. VENTILATORS for Winpows, E. E. Schroeder, 
London. 
VENTILATORS for 
mdon, 
12,098. INDICATING AIR EJECTED FROM LUNGs, M. Bone- 
dict, London, 
12,094. Combustion EN#ANcING Devices, A. M. Rankin, 
J. H. Betts, R. B. Marsley, and W. H. Longsdorf, 


ndon. 

12,095. Potirys, C. O. Schneider and E, Scl h 
London, 

12,096. Tires, F, Toni, London. 

12,097. ATTACHING HANDLEs to Lovks, T. B. Jacobsen, 
London. : 

12,098. Ranagk Fiypina for Rirtes, C. A. Trotter, 
London, 


Winxvows, W. Dreyer, 





12,090, Stayina TELEGRAPH and TELEPHONE PoLEs, 
C. E. Egnér and H. C. P. Celion, London. 

ae Fastening Devices for Currs, D. H. Elliott, 
Live’ 

12,101. TRaNscrisiNG Desks, C. Nickson, Liv 1. 

12/102. Cork Wiring MACHINES, F.A. Geuenen Laver 


poo! 
— Macaings for Mixtne Pastry, F. Isaac, Liver- 


poo! 
12,104. Fencinc Stanparps, W. Mullen, Liverpool. 
a Foor OILERS and PoLisHERs, C. Weil, Liver- 


12,106. PuLt-pown Device for Evecrric Cars, J. 1. 
Soudet and J. Turri, Liverpool. 

12,107. Wes-Like Fasrics, A. Sonnenburg and A. 
Helbig, Liverpool. 

12,108. MusicaL Winp Instruments, P. Pupeschi, 
London. 

12,109. Screw Proreviers, J. Aegerter, London. 
12,110, TeLePHONiIc Apparatus, J. Young, London. 
12,111. ArracHinac Buinps to Potes, R. Skelton, 


London, 
12,112. -Roap Morors, H. and W. E. Carmont, 
London. 

12,113, Avromatic Piano Piaysr, T. P. Brown and P. 
Welin, London. 

12,114. Pygumatic MALtING Drums, P. Jensen.—(H. G. 
Underwood, United States.) 

12,115. AgRATING Liquivs, K. 8. Murray and H. V. R. 
Read, London. 

12,116. Lirgpoats, J. Y. Johnson.—(The Carley Life 
Float Company, United States.) 

12,117. Temperature Apparatus, J. E. Bousfield.— 
(KR. Keyte, New Zealand.) 

12,118. Toy, H. P. Mitchell, London. 

12,119. Taroets, H. W. Smith-Rewse, London. 

12,120, Ergcrro-macnetic Brakes, W. T. Pember, 
London. 

12,121. Tetecraruic Apparatus, A. Damaskinos, 
London. 

12,122. Buast Furnace Tops, P. Mecham, London. 
12,123, Waterino Carts, H. H. Lake.—( Felsenstein and 
Parsche, Austria.) 

12,124. Tings, J. 8. W. Edmunds, London. 

12,125. Treatment of Frozen Meat, E. Smethurst, 
London. 

12,126. Drawinc Macuinges, E. C. L. Fremaux, 
London. 

12,127. Enverorsg, A. L. Fairbrother, Bristol. 


28th May, 1902. 


12,128. Comspination Button Hoox, J. 

Gateshead. 

12,129. Evecrric Arc Lamps, F. M. Lewis and H. 8. 

Hatfield, Brighton 

= CARPENTERS Squares, H. Tiddiman, Notting- 
am. 

12,131. Moron Bicycises, G. Poore and W. P. Warren, 

London. 

12,132. Axves for Waxg.s of Venicies, E. Ottenbacher, 

Manchester. 

12,133. Tinnino the Insipg of Barre.s, A. Edelmann, 
Leeds. 


W. M. Walters, 


Moore, 


12,134. StrretcHinc GARMENTS, 

Liverpool, 

12,135. He.iocrapu, 8. Morton, Bristol. 

12,136. Enoings, E. Williams, Manchester. 

12,137. AuromaTic GavcE Guass, T. E. Heywood, 
Cardiff. 

12,188. Taste Foorsaty, R. C. Wilkins, Portsmouth. 

12,139. Enorves, J. Southall, Worcester. 

12,140. Hanpies, W. Bell, Glasgow. 

12,141. Castine Steet, D.C. Watson and J. F. Kennedy, 
Durham. 

12,142, Bep VaLencgs, W. Cartwright and C. Simpson, 
Cleethorpes. 

12,143. Curative AppLiance for the Eyes, J. Williams, 
Liverpool. 

12,144. Licutinc Muvers Lamps, W. Patterson and C. 
Darrah, jun., Manchester. 
12,145. Copyinc Letrers, L. and H_ Frederick, 

Wolverhampton. 

12,146. Pinc-Pone Scorer, F. W. Smith, Manchester. 

12,147. Seatinc Borrues, W. Wardle, Burton-on-Trent. 

12,148. Lerrer Fives, R. Stevenson, Glasgow. 

12,149. Lips of Trunks, B. Brooks and J. U. Willis, 
Birmingham. 

12,150, AppLiance for ADULTS to WALK Wit, W. Cowan, 
Glasgow. 

12,151. ScHoo. Pianororts, T. Sebright, London. 

12,152. Se.r IontTer for Gas Burners, F.C. N. Parizot, 
Berlin, Germany. 

gn Wixvow Burp Fires, A. Clarke, Birming- 
1am. 

154. Cork Extractor, H. H. Ham, London. 

,155. Grease Guarp for Fryinc Pans, C. J. Scott, 
London. 

12,156. INCANDESCENT Lamps, C. D. Abel. —(Sicmens and 
Halske Aktien-Gesellschast, Germany.) 

12,157. IncanpEscenT Lamps, C. D, Abel.—(Siemens and 
Halske Aktien-Gesellschayt, Germany.) 

12,158. LycanpEscEeNT Lamps, C. D. Abel.—(Sieinens and 
Halske Akticn-Gesellachaft, Germany.) 

12,159. LycaANDESCENT Lamps, C. D. Abel.—(Siemens and 
Halske Aktien-Gesellschayt, Germany.) 

12,160. Iycanpgescent Lamps, C. D. Abel.—(Siemens and 
Halske Aktien-Gesellschayt, Germany.) 

12,161. INcanpEsceNT Lamps, C. D. Abel.—(Siemens and 
Halske Aktien-Gesellachaft, Germany.) 

12,162. INcanpEescent Lamps, C. D. Abel.—(Siemens and 
Halske Aktien-Gesellschaft, Germany.) 

12,163. Osrarntnc Homocsngous Bopres from 
Vawapium, C. D, Abel.—({Siemens and Halske Aktien- 
Gesellschaft, Germany.) 

12,164. Patent Piston Vatveg, C. E. and C. H. Scott, 
London. 

12,165. Coat Scuttises, H. J. Brandon, London. 

12,166. RecuLatine the Suppiy of Explosive MIXTURE 
to Enatves, G. Iden and the Motor Manufacturing 
Company, Limited, London. 

12,167. Propetiors for Surps, E. Claudio, London. 

12,168. ILLuMinaTING Devices, H. F. Boughton, 
London. 

12,169. AcruaTiInG Empryortomes, J. Paton, Dundee. 

12,170. Guass Beve.tinc Macuing, A. Harrold, 
London. 

12,171. Crzanine Boots, G. Hughes.—(H. and D. Simp- 
son, New Zealand. 

7, Parvour or TaBLE Racquets, W. K. Jenkins, 

yndon. 

12,173. Winpows, E. T. Milliken, London. 

12,174. Sprnninc Frames, R. H. 8. Reade and J. Craig, 
Belfast. 

12,175. Set-orrs for Printinc Macuines, H. R. Mac- 
beth-Raeburn, London. 

12,176. Pressurg Pomps, M. Brandenburg, London. 

12,177. Manvuractorinc Foops, &c, G. Bamberg, 
London. 

12,178. FouR-CYLINDER STEAM Enoines, J. 8. Chenhalls, 
London. 

12,179. ADJUSTMENT for F1ELD Guassz3, F, W. W. Baker, 
London. 

12,180. Back-sicut for Ririxes, A. H. Silver and A. 
Butterworth, London. 

Derivatives of SaccHaRine, L, Givaudan, 
London. 

12,182. Exvecrricat Grow Lamps, O. Imray.—(Oester- 
reichische Gasgliihlicht und Electricitdts Gesellschaft, 
Austria.) 

12,183. Liguip Ho.pine VEssELs, O. Imray.—(La Com- 
pagnie des Recipients et Lampes Inexplosibles, France.) 

12,184. Doors, A. Schwarze, Birmingham. 


1 
1 


2 
2, 
2, 








12,185. Strorace CyLinpers for Water, C, Lomas, 
Birmingham. 

12,186. Fotprne Packina Casgs, D. A. Murray, Bir- 
mingham. 


12,187. PorTasLe SHoweR Baru, D. J. Young, Liver- 


pool. 

12,188. Borries, H. R. Bell, Liverpool. 

12,189. Prismatic TeLEscorgs, J. Atchison, London. 

— Movurts-preces for Prres, Reymondet-Commoy, 
mdon. 

12,191. Pyzumatic TrrEs, F. Toni, London. 

12,192. Unpgercitoruine, M. Schwarz and N. Zuntz, 


mdon. 

12,198. Train SigNaALLinc Apparatus, A; M. Clark.— 
(The Harris Universal Signal Company (Incorporated), 
United States.) 

12,194. SepaRATING APPARATUS for GAszous MIXTURES, 
E. N. Mazaa, London. 

12,195. PortaBLeE ComMBINED Commopr, E. Cooke, 
London. 

12,196. Games, J. H. Williamson, London. 


12,198. Sash Wispows, R. Haddan.—{W. Schaar, Ger- 
many. 

12,199. Trusses, E. O’Conor, London. 

_, ARTIFICIAL Bart, C. H. Osmond and H. Isaacs, 


London. 
12,201. ConrroLuinc Device for Motors, H. H. Lake. 
—(Compagnie de U Industrie Electrique, Switzerland.) 
12,202. PremrLacns, G. G. G. Gtiet, London. 
12,203. HorsesHozs, H. H. Lake.—(C. E. Pedersen, 
Norway.) 
12,204. ALKALI MetAs, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 
=, Szcurine Corps to Firrinas, J. H. Golding, 


on. 
12,206. Boots, W. W. Phillips, London. 
12,207. ELecrrorHeRMic VENTILATOR, F. de Mare, 


London. 

12,208. Microscopss, W. J. Malesand F. W. W. Baker, 
London, 

12,209. Spoots for Yarn, J. E. Kimmermann, 


London, 
12,210. Surps for Vessers, H. H. Lake.—(C. M. Davis, 
United States.) 
12,211. InstruMENT, T. McFarlane, London. 
12,212. ALarm Locks, J. Graber, London. 
12,213. Hanoine Up Suartine, R. Kinkead, London. 
—_— Envetores for Letters, A. F. Callahan, 
mdon. 


29th May, 1902. 


12,215. ENAMEL Liquipiser, J. Harrison, Birmingham. 

12,216. Free-wHEEL CLuTcHEs, The Eadic Manufactur- 

= Company, Limited, and C. A. Hyde, Birming- 
am. 

12,217. Moror Srezrino Gear, J. J. H. Sturmey.—(C. 

E. Duryea, United States.) 

12,218. Execrric Ionrtion Mecuanism, J. J. H. 

Sturmey.—(C. E. Duryea, United States.) 

12,219, MARINE ENGINE ApPLiancE, J. McLean and D. 

illiamson, Glasgow. 

ae DistrisuTinc Piston Vatves, 8. E. Alley, 

iw. 


12,221. Setr-openinc Snap for Purses, Danziger and 
Isaacs, Birmingham. 
12,222, AERIAL Navication, E. A. L. Sueur, Ontario, 


12,223. BaRREL Bunos, J. Rishworth, Keighley. 
12,224. Removine Scag from Boi.ers, T. H. Parker, 
Middlewich. 

12,225. Locks for Doors, G. Worthington, Man- 
chester. 

12,226. Gear for BicycLe Inrtators, W. R. Rae, 


lasgow. 
12,227. Tramcar Seats, A. Reynolds and M. Moffat, 
Glasgow. 
12,228. Rest for Guns, C. Dixon and W. Lightwood, 
London. 
12,229, Biug Sutpuur Dygstvrr, I. and H. Levinstein, 
and Levinstein, Limited, Manchester. 
12,230. AGRICULTURAL IMPLEMENT, J. Searby, Rother- 


12,231. Brusuges for Dynamos, J. and G. Aspden, 
Halifax. 

12,232. Apsustinc Scnoo. Desks, J. W. Wadkin and L. 
Hamer, Leicester. 

12,233. Drivinc MecuanisM, R. A. Cordner, London. 
12,234. HorsesHoz, McA. A. Birkmyre, Whitewell, 
near Belfast. 

12,235. Levet Gavuog for Tanks, F. W. Lanchester, 
Birmingham. 


12,237. Crrcuir BREAKER, R. T. Quaas, Boscombe. 
12,238. Bicycte Brusu, W. Henn, jun., Baden, Ger- 
bas poo Dupticatinc INsTRUMENT, M. G. Wood, 
London. 
12,240. SIGNALLING AppARaTus, H. M. C. Hancock, 
Purley, Surrey. 
12,241. Evectric Arc Lamps, H. Bremer, London. 
12,242. Preventinc Foxes from ENTERING FowL- 
Houses, A. Iles, London. 
12,243. Leperrs, F. G. Feader, London. 
12,244. Spring Waeet for Bicycies, T. W. Bailey, 
London. 
12,245. WATERING ARRANGEMENT on Criss, C. Fieber, 
Berlin, Germany. 
12,246. Game, E. @. Schultze, Berlin, Germany. 
— Stoprinc Rartway Trays, B, A. Jakobus, 
ermany. 
12,248. Curtain Rops, H. P. Krawehl, Baden, Ger- 
many. 
12,249. Apsustinc GuN BarreEts, A. Reichwald._-(F. 
Krupp, Germany.) 
12,250. Matcu Boxgs, A. P. Negley, London. 
— Brakes for Ratway Wacons, C. Jones, 
ndon. 
— Ovtpoor Sats for Tramcars, W. Newton, 
London. 
12,253. Currine Appuiancz, A. E. Ellen.—(A. Wheeler, 
German South-West Africa.) 
12,254. SrRaineRs for MAKING InFustons, A. E. Ellen. 
—(A. Wheeler, German South-West Africa.) 
12,255. Wixpow Burnps, G. Walton, London. 
12,256. Mrunimisine the Errectr of Cotistons at Sea, 
B. W. Bryan, London. 
— Mecuanism for Towinc Boats, 8. W. Wood, 
London. 
12,258. SernDiEs, A. G. Brookes.—(F. G. Rabbeth, United 
States.) 
12,259. Sprnninc Fryers, A. G. Brookes.{(F. . 
Rabbeth, United States.) 
12,260. Discnarcine Liquips from Vesseis, A. E. 
Holt and P. Kubiak, London. 
12,261. Locks, G. Gumilevsky, London. 
12,262. Evecrric Rattways, H. Pace, London. 
os RELEASER for FALLEN Horsgs, C. E. Hurley, 
London, 
12,264. Motor Cars, J. A. Long, London. 
a, PROPELLER Suarrs, Xc., A. Hudson, 
ndon. 
12,265. Extractinc Corks from Bortt.es, G. C. Fergu- 
son, Kingston-on-Thames. 
peng Manon song Generators, J. H. Connolly, Kingston- 
hames. 
12,268. Cootina Mitk, F. M. Reynolds, Kingston-on- 
Thames. 
12,269. Lookinc-cLass MoveMENtTs, E. A. Showell, 
Birmingham. 
12,270. Motors, T. C. Dinn, London. 
as i Woop-sHapinc Macuines, P. H. Meitzner, 
London. 
12,272. CyLInDER Friction Courtine, R. A. Wiessner, 


mdon. 

12,273. Firtine Lips to ArticuiEs, J. A. L. Chomette. 
HG. F. Lamarre, France.) 

12,274. Can Opengr, T. H. Cheesbrough, London. 

12,275. Om Fsepers, L. G. Nilson and I. H. Kuh, 
London. 

12,276. Draw-ovr Vatve, G. H. Barton and J. W. 
Austin, London. 

12,277. Metuop of Printine, G. S. Christie, Notting- 


ham. 
12,278. INcanpEsceNT Gas Lames, R. Koch and L. 
Rothenburg, London. 
12,279. Transmission of Heat, C. Ullmann, London. 
12,280. Stoves, T. F. Shillington and J. A. Hanna, 
London. 
12,281. PrRopELLER Screws for VessEts, L. Wilson, 
London. 
12,282. Papgr Cuips, A. J. Boult.—( Yama and Erbe 
Manufacturing Company, United States.) 
12,288. Letrer Fives, P, H. Yawman, London. 
12,284. Ligut Accumunators, A. Engelsmann, 


mdon. 

12,285. CaRBURETTERS, L. Stroud and J. G. Gittos, 
mdon. 

12,286. Cycixs, B. and L. Ansell, London. 


12,287. Pix Houpgrs, E. Koller, London. 
12,288. SEALING Trys, Valves, Limited, and J. R. Croft, 


12.290. PRESSURE-REGULATING ApPaRATus, C, Turnbull, 


on. 
12,291. Execrric Switcues, H,. H. Lake.—(General 
Electric Company, United States.) 
12,292. Execrrica, Fuses, H. H. Lake.—(General 
Electric Company, United States.) 
12,293. Execrrica, Fuses, H. H. Lake.—(Gencral 
Blectric Company, United States.) 
12,294. Dynamos, H. H. Lake.—(General Electric Com- 
pany, United States, 
12,295. Guazina, H. W. Hanwell, London. 

12,296. SotpeR, E. E, Neild and F. Campbell, London. 
12,297. Capstans, Otis Elevator Company, Limited.— 
(Otis Elevator Company Incorpo United States.) 
12,298. Maxine Bots for Lovxs, 8. Merzbach, Liver- 


1. 
12 299. Cement for Unitinc Woop, J. H. J. Bartels, 
Live 
12,300. Macuives for Crosine Cans, H. H. Lake.— 
(M1. le and F. Gebbie, United States.) 
12,301. Execrric Motor Roap Veutcugs, A. Pollak, 


ndon. 
12,302, Devics for SuspenpDInG GARMENTS, G. R. Davis, 

London. 
12,308. Feep-waTer Puririers, M. P. Osbourn, 


12,304, Tings of Venic.es, G. W. Pitt and 8. Ingham, 
London. 

12,305. Potyazo Dysgsturrs, C. D. Abel.—( Actien-Gesell- 
schaft fiir Anilin Fabrication, Germany.) 

12,306. Sprvwinc Macuivery, C.D. Abel.—{(J. Zschorner, 
Austria.) 

12,307. Boarp for Piayinc a Game, A. G. Scorer, 
London. 

12,308. Roors, H. Knobel and G. Sequin-Bronner, 


London. 
12,309. Execrric Heatinc Device, F. de Mare, 
London. 
12,310. Stzam Sepapators, C. W. A. Koelkebeck, 


mdon. 
12,811. SreeRinc Mecuanism for Motors, A. Pollak, 
London. 

12,312. Luccacs Racks, H. Clark, London. 

12,313. Tings, P. Low and A. Thiel, London. 

12,314. ConTROLLING HyDRAULIC Pressgs, W. Astfalck, 
London. 

12,315. Hoss Pirz Joint Connector Pieces, J. Tabrar, 


mdon. 
12,316. Exectric Rattway, J. Wetter.—(A. Sengel, 
Germany.) 

12,317. QuicK-FiRING Guns, the Hotchkiss Ordnance 
Company, Limited.{L. V. Benét and H. A. Merci, 
France.) 

12,318. Encravinc Macuings, W. L. Wise.—(W. T. 
Goodnow and W. 8. Eaton, United States.) 

12,319. Arn-TIcHT Boxes, 8. Winchworth and W. 
Hetcher, London. 

12,320, Empossine Presses, T. C. and A. J, Woolnough, 
London. 


83lst May, 1902. 


12,321. VARIABLE Speep Gzak, J. 8. Fairfax, Chiswick, 
Middlesex. 

12,322. Securinc Hanpies to Teapots, J. Brooke, 
Sheffield, Yorks. 

12,323. Latues, H. P. Trueman and E, D. Cleghorn, 
Worcester. 

12,324. CoupLine of Rattway VeHIcLEs, E. B. Lupton 
and J. M. Porter, Leeds. 

— VEHICLE Step Protector, B. Barker, Sheffield, 
Yorks. 

12,326, SPEED InpicaTors, S. H. Natham, London. 
12,327. CaszEMENT Fasteners, E. A. Showell, Birming- 


am. 

12,328, Dish Meat Griprers, H. G. Randall and A. E. 

Marriott, Southampton. 

12,329. Mgasurine ELectric Currents, L. Rottenburg 

and Paterson, Cooper and Co., Limited, Glasgow. 

12,330. Execrric Motor Startinc Swircs, L. 

Rottenburg and Paterson, Cooper and Co., Limited, 

Glasgow. 

12,331. Harrows, M. Schichtl, Kingston-on-Thames. 

12,332. Caprsets for Hotpinc TareaD, J. Grover, 
Kingston-on-Thames. 

12,333. Sortrve Driep Peas, J. Major, Manchester. 

12,334. Frax PuLLinc Macuing, R. Torrens and W. J. 
Crawford, Coleraine, Ireland. 

12,335. Improvep Raitway Cuarr, A. B. Pickard, 
Stockton-on-Tees. 

12,336. DRAUGHTLESS VENTILATORS, W. E. Bardgett, 
Westmoreland. 

12,337. VALVE BALLs used in Firz Hyprants, H. Lees, 
Lancaster. 

12,338. Pipes, T. Bletcher, London. 

12,339. Cicar Boxes, R. Galland-Mason, Douglas, Isle 
of Man. 

12,340. Water GaucEe Inpicator, G. H. Robinson, 
Southampton. 

12,341. Om Fitters, R. D. Rattray and J. Hamilton, 

dal 


Rochdale. 
12,342. Frames of Eve Guasszs, H. M. Girdwood, Man- 
chester. 
12,343. Sicnaxs, A. C. Brown, London. . 
12,344. TrrE, J. Fairbairn and R. Mitchell, jun., 


Glasgow. 

12,345. Surveyors’ Piummets, H. A. Thomson, 
G iw. 

12,346. Rim for Improvep Motor Tirg, 8. Johnson, 
Lond: 


on. 

12,347. Looxtne Giass, W. Allman and F. R. Baker, 
Birmingham. 

12,348. Hich SpeED Steam Motors, G. B. Richards, 
Lancaster. 

12,349. Lawn Mowers, G. Ingham, Leeds. 

12,350. Disrriputine Inkinc Rovers, A. E. Shiner, 
London. 

12,351. TELEGRAPHING THROUGH Space, A. B. Tubini, 


mdon. 
12,352. Cricar AsH Howpgrs, A. N. Hopkins, Wolver- 
mpton. 
12,358. SUSPENDER for SLEEVE Links, T. Wilcox, Bir- 
mingham. 
12,354. SUSPENDER for HANDKERCHIEFS, T. Wilcox, 
Birmingham. 
12,355. Porrery Ovens, J. and W. Burton, Manchester. 
— Srurrine Boxgs, G. Whittle and F. Sheppard, 


ull. 

12,357. Twistinc Fancy Yarns, E. Armitage and A. 
Schofield, Huddersfield. 

12,358. Diacine Up Potatozs, W. Basfordand W. Gospel, 


ull. 
12,359, CHarn Drive for Moror Bicycugs, J. Hewett, 


mdon. 

12,360. BuRNERS for ACETYLENE Gas, J. W. Bray, 
Bradford. 

12,361. Cuesse Cotrers, E. Niggli, Glasgow. 

12,362. TreaTiInG Gas, W. J. Crossley and T. Righy, 
Manchester. 

12,363. Gas Propucgrs, W. J. Crossley and T. Rigby, 
Manchester. 

12,364. Gas Fire Interiors, G. E. Wright and D. R. 
McNeill, Birmingham. 

2,365. Tar for EARTHENWARE Bortt.zs, J. Anderson 


Glasgow. 

12,366. Motor Veuicies, W. H. Clarke, Stockton-on- 
Tees. 

12,367. Cyrctz Sranps, R. H. D. Young and S. B. 
Haskard, Derby. 

12,368. OurpooR or Exposgy Seats, J. Gosling, Man- 
chester. 

a O1tine Devics for SprxpiEs, T. E. Leigh, Man- 
chester. 

12,370. Macuinz Rouuers, E. L. Fehr.—(C. Felsing, jun, 
Germany.) 

12,371. Compinep Caarrn and Tasix, W. Jiukings, 
London. 

12,372. ConpENsER CaRpING Enarves, A. Hardwick, 
Halifax. 

12,373. Dygerne Frerous MarTeriats, C. Owens, 


Manchester. 
12,374. Varyinc the Tarow of Pumps, J. A. Sang, 








12,197. PareR Houpino Device, J. F. Phillips, 





poo: 


London, 


ndon. 
12,289, SEALING Tuxs, Valves, Limited, and J. R. Croft, 
London, i 


Manchester. 
12,375. Cocks, J. Merrill, Sheffield. 
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12,376. Boot Treg, E. F, Wood, Monkseaton, North- 
waeene. 
12,377. Leak Locator, P. Dickenson, Dublin. 
7 Mow1NG MACHINES, A. C. Arter, Barham, 


12,379. ‘Spar, G: U. Laws, London. 
12,390. Fenpers for Tramwcars, G. F. 
London. 
12,381. Box, V LL. Alo, London. 
12,382. Depositing Hay  TwitcH, 
London. 
12,383. PortaBLe Domestic Frre-gscaps, H. D. Tilly, 
London. 
12,384. Stitts, F. Meyer.—(J/. and J. W. 
Arbuckle, Trinidad.) 
12,385. WHEELS and Tires of Crcies, J. W. Crook, 
Burnley. 
12,386. _ELEcrric 
Glasgow. 
12,387. CARDBOARD Boxes or Packets, W. E. Walmsley, 
Liverpool. 
12,388. BoTrLe- wasHINGc MacHIngeRY, W. Horsfall, 
Bradford. 
12,389. Tramway Switcues, J. Hilmar, Magdeburg, 
Germany. 
12,390. Zoxc Dust SeconpaRy Cg.i, D. L. Chapman, 
Manchester. 
12,391. Wacons and Srretcuers, A. F. Calvert, 
London. 
12,392. BLock Workrne, P. E. Horn and J. Ronitz, 
London. 
12,393. Device for Usre with Sxips, G. Niedermeier, 
London. 
12,394. Nets, R. Heinecke, London. 
12,395. SELF - cLosiInG VENT Pxos, 
| ondon. 
2,396. SHEET Meta HoLitow-warg, W. G. 
“Se 
a Hoprers for Tramcars, H. N. Thomas, 
ndaon, 
12,398. Cars, J. A. Brill, London. 
12,399. Brakes, G. Houplain, London. 
12,400. Szcurtinc BroomueaD Harts, A. R. Osborne, 
London. 
12,401. Trucks, H. Turner, London. 
12,402. MakING PasTeBpoaRD AnimaLs, J. Daxbek, 
London. 
12,403. Tornina the Leaves of Music, C. Wallace, 
London. 
12,404. Brake-LEVERS for Trucks, H. S. Frampton, 
London. 
12,405. Borers, P. Ssiway, London. 
12,406. Sgatrnc Movutss of Borries, C. Gosling, 
London. 
12,407. Liqguip Drawine-orr Apparatus, A. Biittner, 
Breslau, Germany. 
12,408. Spgep Gear, J. Stenner, jun., and J. Stenner, 
sen., London. 
12,409. INcANDESCENCE Gas Burners, O. Wiederhold 
London. 
12,410. Boor Tress, J. Kubelka, London. 
ISO). Dower BrusHEes, M. Kunze and G. Knapper, 
ndon,. 
12,412. Retarnrinc Hat Briws in SHaps, H. Hudson, 
ndon. 
12,413. Sextants, E. Vion and A. Claude, London. 
12,414. Errectinc PxotocrapHic Exposurgs and 
APPARATUS therefor, E. Legros and W. R. Winder, 
London. 
12,415. Execrric Crrcorr Recu.ator, The British 
Thomson-Houston Company, Limited.—{C. P. Stein- 
metz, United States.) 


Zimmer, 


H. Harris, 


~ Meyer 


Generators, J. C. Stewart, 


G. V. de Luca, 


Garnett, 


12,465. Drepaine Apparatus, E. sonal, London, 

12,466. Lapy’s CaTcH on DrEss SHrELp, A. Oldham, 
London. 

12,467. Gun Sicutinc Device, A. T. Dawson and L. 
Silverman, London. 

12,468. Gor Bats, E. Kempshall, London. 

12,469, ELEcTRICAL INDICATING [NsTRUMENT, E. Weston 
and A. O. Benecke, London. 

12,470. Lock Nuts and Botts, G. E. G. de Préaudet, 


London. 
ScREW-THREADED Nuts, E. T. Greenfield, 


Grain Divipinc Msc HANISM, H. H. Lake.— 
(J. F. Steward, United States.) 

12,473. ARTIFICIAL Sponag, H. H. Lake.—(-4. 
United States.) 

12,474. WIRELESS TELEGRAPHIC SysTEMs, H. Shoemaker, 
London. 

12,475. Piayrine BAuts, E. Kempshall, London. 

12,476. Exxecrric Recorpinec Apparatus, E, Weston 
and A. O. Benecke, London. 

12,477. Batis for PLayine 
London. 

12,478. Butter Moutpine Apparatus, C, Colas-Pillon, 
London. 

12,479. Batts for Piayina Gor, E. Kempshall, 
London. 

12,480. PLayine Batts, E. Kempshall, London. 

12,481. Etecrric Inpicators, G. C. Fricker and G. H. 
Nisbett, London. 


Straus, 


Gor, E. Kempshall, 


2nd June, 1902. 


12,482. Ho_pgers for Gass. Curmneys, W. Beal, Bir- 
mingham. 

12,483. ELECTRICALLY-OPERATING RaiLway SIGNALS 
J. P. Tierney and J. Malone, Bvoterstown, Co. 
Dublin. 

12,484. Hegis for Boots and Snogs, P. E. Roberts, 
Manchester. 

12,485. VerticaL Bar Fencinea, J. Elwell, Birming- 
ham. 

12,486. Tusss for PNeuMmaTIC Reid, 
Worcester. 

12,487. Exposep Sats for Tramcars, J. W. McAvoy, 
Warrington. 

12,488. Swines, J. A. Dewhurst, Manchester. 

12,489. Lirgcuarp, J. Copley and F, W. 
Nottingham. 

12,490. **Gas” J. Park, Skipton-in- 
Craven; Yorks. 

12,491. HorsgsHoes, J. Singleton, Manchester. 

12,492. Pgnny-1n-sLot Macuives, W. H. Ircland, Bir- 
mingham. 

12,493. Grain Dryino, J. Greenslade, J. S. Westhead, 
and C. J. Robinson, Liverpool. 

12,494. Guarp for ELectric Tramcars, R. 8. Burn, 
Stockton-on-Tees. 

12,495. BreycLe Support, J. H. Beckett, 
Cheshire. 

12,496. Ourpoor Pastime Apparatus, A. Hutchinson, 
Manchester. 

12,497. Cooxinc Rancgs, R. Pritt, Poulton-le-Fylde, 
Lancs. 

12,498. FanLicut, May and Padmore, Limited, and W. 
J. May, Birmingham. 

= Satps’ Ralxs, Hoskins and Sewell, Limited, and 

W. M. Hoskins, Birming ham. 

12,500. SADDLE Paistinee, J. B. Brooks and J. Holt, 
Birmingham. 

12, 501. Om Lamps, J.T. McQuinn and A. E. Hodgson, 


Tires, T. 


Davies, 


GENERATORS, 


Egremont, 





12,416. TasoLaTinc Macurvgs, The British Th 
Houston Company, Limited.—_(W. R. Burrows, 
United States.) 

12,417. ENveLore for Pocker Maps, A. H. Rowan, 
London. 

12,418. Borters, T.-8. Po-Jui, London. 

12)419. Takine PHotocrapss, C. A. Barrett and R. W. 
Page, London. 

12,420. PHoToGRaPHIC GAUSS-OBJECTIVES, K, Martin, 


mdon. 
12,421. Mrxine and Detiverine Liquips, L. J. Moser, 


ondon. 
12,422. Brvocutar Teescores, &c., G. Forbes, 


on. 
Post-srnp_ for Fencrye, H. D. Bailey, 
London. 
12,424. Packtne, H. D. Bailey, London. 
25. Gotr Ccuss, Bats, and Racquets, C. E. Clowes, 


mdon. 
12,426. AppLyinG Facine to SrRawBoarDs, J. E. Crofts, 
London. 
Hotpixa Lapigs’ Buiovusgs, J. 8. Stanyon, 


n. 

Suspensory ATTacHMENT, L. P. Chauvet, 

ndon. 

12,429. Fue: Briquetres, W. A. G. von Heidenstam, 

mdon. 

12,430, FLy-wHeEL Drivine Gears for Toy CARRIAGES, 
W. “A Thompson.—({Bechmann and Ullmann, Ger- 
many, 

12,431. WatTer-pRoor Cover for Seats, C. Davies, 
Liverpool. 

12,432. Pyeumatic Lockinc-Bar, W. C. Blakeley, 
Belfast. 

12,433. ARMOURED SHIELDs for ARTILLERY, C. D. Abel. 
—— Metallwaren und Maschinenfabrik, Ger- 
many, 

12,434. ARMOURED SHIELDs for ARTILLERY, C. D. Abel. 
+ Rheinische Metallwaren und Maschinenfubrik, Ger- 
many.) 

12,435. Apparatus for Cottectine Rays, B. Hoeppner, 
London. 

12,436. Process for Dgsvetopinc Dyes, C. D. Abel. 
—(Actien - Gesellachayt fiir Anilin Fabrikation, Ger- 
many.) 

12,437. OpERATING BULKHEAD Doors, A. G. Bloxam.— 
(Norddeutacher Lloyd, Germany.) 

12,438. Inpvction Corts, Siemens Bros. and Co., 
Limited.—(Siemens and Halske, A.-G., Germany.) 

12,439. Execrric Sarety Devices, C. P. Johansen, 
London. 

12,440. Coin-FREED MecuanisM, B, R. Beale and A. E. 
Bagnall, London. 

12,441. PRINTING Macaings, E. Wilson-Smith, London. 

12,442. Typz-Bar Castinc Macuines, H. B. Bartlett, 
London. 

12,443. FLANGED TuNNEL Puares, J. J. Robins and R. 
Wilson, London. 

12,444, Dygesturrs, H. E. Newton.—(The Farvenfabriken 
cormals Friedrich Bayer and Co., Germany. 

12,445. REGENERATIVE Furnaces, M. Graham, London. 

12,446. RecorpDING VipraTions, P. C. Middleton and W- 
8S. H. Smith, London. 

12,447, Cuarrs, J. and R. J. Foot, London 

ae ie Cuorates, P. Imhoff and the United Alkali 
Company, Limited, London. 

12,449. REGISTERING. Ex.ectric Evnerey, L. J. Aron, 
London. 

12,450. A Suppte Resinous Coatinc, 8. Efrem, 
London. 

2,451. SreREoscopgs, L. Bloch, London. 
2,452. ENVELOPEs, T. Schaack, London. 
2,458. Desiccatine Fruit, E. Passburg, London, 
454. Boxes for Conrectiongery, R. A. McQuitty, 
g Mg 

12,455. Recorpine Sry.us, J. Jungbecker and G. Herr- 
maon, jun., London. 

12,456, Recorpine StyLvs, J. Jungbecker and G, Herr- 
mann, jun., London, 

12,457. Coriiss Stream ENGINEs, 
London. 

12,458. TELEGRAPHIC PerroratTors, W. Judd, A. Fraser, 
and G. Draper, London. 

12,459. Service of Locomotives, M. Samuel, London. 

12,460. Games, 8. J. Heinig, London. 

12,461. Manuracturg of Gas, H. 8. Elworthy and E. 
Williamson, London, 

12,462. Gor BALLs, E. Kempshall, London. 

12,463, ELECTRICAL MEASURING INSTRUMENT, E. Weston 
ue A. O. Benecke, London. 

2,464, SEPARATING Orgs, H. H. Lake.—{Jnternational 
Ore Separating Company, United States.) 


A. Doulceron, 





12,502. oscil of TreaTiInG AsseEstos for Wicks in 
Om Lamps, J. T. McQuinn and A. E. Hodgson, 
Manchester. 

12,503. Scoor for CLeansine Sryks, H. Yearsley, Eccles, 


nes. 
12,504. Printers’ Forme Prorecto3, A. Paterson, 
London. 
Motor Lamp Apsusters, C. H. Worsnop, 
Halifax. 
._-~ Mvupevuarp for CycLesand VeHIcLEs, J. L. Carty, 
iw. 
12,507. Vatvgs, J. L. Carty, Glasgow. 
12,508. Buixp Roiugrs, J. Wood and A. E. Smith, 
Manchester. 

12,509. Taps or VaLves, J. Wood and A. E. Smith, 
Manchester. 
12,510. TREATING 

Barmen, Germany. 
12,511. CLEANING ELECTRO-PLATED METALS, R. T. Mence, 


TEXTILE MATERIALS, P. Schirp, 


mdon. 
2,512. Stove having Fiat Piprgs, C. Kleyer, Baden, 
ace 

12,513. es the Fiow of Liqurps, H. Galopin, 
London. 

12 “we on Generators, H. Reynolds, East Ham, 


12, 513. 5 J. and S. Chandler, London. 

12516. Furnaces for ANNEALING Merat, 8. Huxley, 
London. 

12,517. TeLecrapuy, G. L. Hogan, London. 

12, wes EXTENDABLE Har and Coat Sranp, C. Kurras, 

on. 

12,5 319. “Sega,” C. A. Allison.(S. C. Cary, United 
‘States.) 

12,520. ComprnaTIon Coa Box or Hop, J. 8. Handley, 
Live . 

12,521. Buckie for Bexts, A. Fitz-Gerald-Kenney, 
London. 

2 . Hors, T. W. H. Clarke, London. 

. HYDROCARBON BURNERS, Cc. J. Johnson, 

ondon. 

UNPUNCTURABLE SprRinG Tire, A. Walters, 


12,525. Srretcuine Boots, R. Teweles and G. Schle- 
singer, London. 

12,526. SuspenpinoG Picturgs, H. Alter, London. 

12,527. Pencit Cass, H. Stelzenmiiller, London. 

12.528. ADsusTABLE LEVEL TaBLes, H. J. G. Pessers, 
London. 

12,529. CYLINDRICAL Friction CLutcuEs, H. Zacharias, 
London. 

12,530. PostaL Wrappers, &c., E. J. Loder, Barnet, 
Herts. 

12,531. Securinc MaTeRIALs from Fire, K. Kyrklund 
and A. Séderlund, London. 

12,532. Car-roor Construction, L. C. Marshall, 
London. 

12,533. Ax-rorGinG Diz, W. R. Wood, London. 

12,534. AsH S1rrers, J. F. Birch, jun., London. 

12,535. Faucet, J. A. Wight, London. 

12,536. ELecrric Tramcars, J. Black and T. Hogg, 
London. 

12,537, Sarrt Fasteners, H. R. Gibb, London. 

12,538. Sotpgrinc Apparatus for Banp Saws, G. Ott, 
London. 

12,539, Removine Frere from Corron Seep, J.J. Green, 
London. 

12,540. BrcycLe Drivine Gear, A. M. Shauck, London. 

12,541. VenicLe Huss, E. Sendelbach and C. Minshall, 
London. 

12,542. Game of Tennis, C. W. Faulkner and D. J. 
Morrell, London. 

12,543. Bep-rests, H. Brown, Surbiton, Surrey. 

12,544, Fountain Pens, H. Earl, London. 

Appuiance for Supportina Articies, A. 8. 

Bowley, London. 

12,546. TaBLEs for Prna-Ponec, W. B. Sweeting, Bir- 
mingham. 

12,547. Maxine Evecrro.ytic Barus, F. von Lieber- 
mann, London. 

12,548. TURNING OVER Music Leaves, W. J. King, 
London. 

12,549. Equa.isinc the Putt of Draucut ANIMALS, A. 
Gogswell, Kingston-on-Thames. 

12,550. Cuatrs, J. and R. J. Foot, London. 

12,551. Fituinc Boxes with Marcues, H. H. Lake.— 
(F. C. Dininny, jun., United States.) 

12,552. Manuracture of Coat Gas, T. Settle and W. 
A. Padfield, London. 

12,558. MgTaLtic Fastenincs for ENvELopses, M. M. 
H , London. 





12,554. TeLepHoNIc Communication, Siemens Bros. 
and Co., Limited.—(Siemens and Halske Aktien-Gesell- 
schajt, Germany.) 

12,555. AMMUNITION SHELL, C. D. Abel.—(Rheinische 
Metallwaaren-und Maschinenfabrik, Germany.) 

12,556. TuHgRMO-ELECTRIC Bartreriges, H. Kiefer, 
London. 

12,557. SupERHEATERS for STeaAM GENERATORS, T. 
Sugden, London. 

12,558, AIR-BRAKE ATracuMENTs, T. C. Manson, C. 
Smith, and A. P. Sale, London. 

12,559. Furnace Grates, C. P. and G, P. 
London. 

12,560. Porato-soOWING MACHINES, 
London. 

12,561. AMALGAMATING PLaTEs for GoLD ORE TREAT- 
MENT, H. J. Wright, London. 

12,562. Garment Hanogrs for Trunks, P. 
London. 

12,563. Furnaces, K. Petersen and E. Ebert, London. 

12,564. EnpiEss BELTs, R. Stiibling, London. 

12,565, PRopUCTION of PARAFFIN Wax, L, Singer and 
R. Pauli, London. 

12,566. Castors, M. Hagle and H. Vance, ety: ‘ 

H. Coo 


Roberts, 


M. Steinberg, 


Steiger, 


12,567. OpgNina and CLosinac Doors, W. 
London. 

12,568. Steam Generators, V. C. Doubleday, London, 

12,569. Rims of WHgELs made of Paper, H. F. Léscher, 
London. 

12,570. TELEPHONIC 
London. 

12,571. Sarety BrRakinG App.Ltances for Lirts, T. 
Maybrick and W. J. Ashworth, Liverpool. 

12,572. WATER-HEATING Apparatus, W. Edge, Liver- 
pool. 

12,573. Evecrrotytic Circuit BREAKERS, F, Dessauer, 
Liverpool, 

12,574. SupPORTING Horses’ Leos, A. W. McL. 
Lo mn don. 

. Ferg Escape, D. F. Burr, London. 
76. CARPET RENOVATORS, J. 8. Thurman, London. 

12,577. PNEUMATIC RENOVATORS, J. 8. Thurman, 
London. 

12,578. MecHanisM for OsCILLATING 
METERS, P. M. Justice.—-(Theiler and Co., 


InstruMENTs, I. B. Birnbaum, 


Keen, 


ELEcTRICITY 
Switzerland, 


12,579. ED 

12,580. Hose Coup.inos, E. 

12,581. ELectric TRACTION APPARATUS, 
London. 

12,582. Evectric L SOREIRO, W. L. Wise.—(7The Moore 

Blectrical Company, United States.) 

12,583. INTERNAL ComBUsTIoN EnGings, W. Langdon- 
Davies and A, Soames, London. 

12,584. MANUFACTURE of CoLouRING Matrers, J. Y. 
Johnson.—({The Badische Anilin and Soda Fabrik, 
Germany.) 

12,585. Games, A. G. Floyed, London. 

12,586. Fire Escarss, E. J. Johnson, London. 

12,587. Sarp Cabins, J. W. Mackenzie.—(F. J. P. Folie, 
Belgium.) 

12,588. RontcEeN Tus, F. Dessauer, London. 

12,589. ARTIFICIAL Horizons, A. J. Carter, London. 

12,590. Wire Cutters, E. Baartmans, London. 

2,591. ProsecTiILe Fuss, G. E. Fiedler, London. 

12,592, PNgumatic Sanp Disrrisutor, W. Hildebrand, 
London. 

12,593. Pygzumatic Sanp Distrisutor, W. Hildebrand, 


ING, W. Grattan, London. 
E. Gold, London. 
A. Zehden, 


London. 
12,594. Boxes for HoLpinc UmBRELLAS, M. H. Barnett, 


mdaon. 
12,595. Maxine Matcu Compositions, H. de Rocco, 
mdon. 
12,596. WALL Pius, I. Friedinger, London. 
12,597. StopPpeRING and Sgauine Bort gs, C, Jovignot, 
London. 
12,598. Key Hotpgrs, F. E. Brown, London. 
12,599. CicaR Perrorators, G. Harrison.—(The White- 
head and Hoag Company, United States.) 
12,600. Sprnat Support, H. M. Gould, London. 
12,601. Frrevicnt, J. H. Read, Manchester. 
12,602. Fastenrnos for Starr Rops, A. C. Howell, 
Birmingham, 
3rd June, 1902. 
12,603, SHRINKING Woven Fasrics, C. H. 
London. 
12,604. TELEGRAPHIC 
Robertson, London. 
12,605. LirecuaRp for Tramcars, W. E. Rowlands, 
Liverpool. 
12,606. Poxtrotio for Cuarts, W. Schofield and C. 
Sims, Huddersfield. 
12,607. ELectric Trams, W. G. 
Hackett, Manchester. 
12,608. ScavencERs for Se_r-acTinc Mu.gs, E. Lowe, 
Manchester. 
12,609. CicarETTE Box, J. Ackinstall and J. W. Jack 
son, Bolton, Lancs. 
12,610. IvpicatinG Apparatus, 8. 8. Walker, St atford- 
on-Avon. 
12,611. Stoppers for Fiasks, F. C. and A. J. Asman, 
Sheffield. 
12,612. RatLway VEHICLE CovupLines, F. W. Wilson, 
Bradford. 
a Cycie Brake, H. R. Mortell and L. L. Stuart, 


Behnisch, 


FreLp TRANSMITTER, P. L. 


Inglefield and H. G. 


12,614. TRaucaR Seats, J. Laycock and M. Mawson, 
Keighley. 

12,615. Seats for Trams, E. and W. Mulineux, Man- 
chester. 

12,616. SecurInG Stoppers, W. 
Milton, Birmingham. 

12,617. ATTACHING Hooks to Rats, C. 
Wolverhampton. 

12,618. Motor Cyc.gs, J. Bond, Bristul. 

12,619. SELF-acTING MuLEs, J. E. Bottomley and W. 
Robinson, Manchester. 

12,620. INCREASING ILLUMINATING PoweR of Lamps, 
W. M. Jackson, Manchester. 

12,621. Stzam Enoines, F., G., and R, Goodfellow, 
Manchester. 

12,622. Lavatory Basins, M. J, Adams, Leeds, 

12,623. The ‘‘ Neverwert,’ J. W. Mellor and L, Wolsten- 
holme, Oldham. 

12,624, Dynamo ELectric Macuinges, W. R. V. Mar- 
shall, Glasgow. 

12,625. A New Crocuet Manvuractorg, B. I. Connolly, 
Stafford. 

12,626. Cop Borrom Curtrr, F. Baynes, Halifax. 

12,627. Furnacgs, F. W. Knowles, Halifax. 

12,628. Taprinc Nuts, W. Shepherd and J. F. Dodds, 
Acomb, near York. 

12,629. VaLves for PNEUMATIC H. Lucas, 
London. 

12,630. AppLIANcE for Curtinc Harr, M. Mogford, 
London. 

12,631. MAKING NEGATIVES in Re.izr, W. Cordeaux, 
Selby, Yorks. 

12,632.. Construction of STEAM GENERATORS, J. 
Sanders, Thirsk. 

12,633, FuRNACE Bripogs, R. Fricke and E. Herrmann, 
Ldverpocl 

12,634. Nut Locks, J. Butler, Glasgow. 

12/635. Sewace DistrrpvtTor, C. Mountany and W. 
Farnsworth, South Normanton, near Alfreton, 

12,636. GLoves, L. B. Runyon, Giasgow. 

12,637. Corron Grins, L. L. Foss, Glasgow. 

12,638. NgEEDLE, H. Gordon, Birkenhead. 

12,639. Sroppina Guuuies, F, T. Farrer and W. M. 
Fraser, London. 

— MEaxs of GENERATING Force, E. L. C. Mollard, 

mdon. 
12,641. Cire Measurina Peas for Bow srs, J. D. 


Hindle, Accrington. 

12,642. Motor Cycixes, G. Gibson and L. Lovel, 
Birkenhead. 

12,643. Tent Poxe, F, 8. Dudgeon and H. J. Fitton, 
London. 

12,644. Propucine SreeL, G. H. Samson and J, H. 8. 
Bradley, London. 

12,645. Puotooraruic Crip, W. Brampton, Birming- 

m. 


Davies and A. E. 
F. Clark, 


TIREs, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


688,287. WartER-GavUGE ror HorsELEss CaRRIAGEs, 
ar Blevney, Newark, N.J.—Filed December 17th, 
1900. 

Claim.—The combination in a horseless carriage 
having a boiler and seat for the driver, of an inclined 
sight-glass arranged at the front of said seat and in 
open communication with the boiler, a flaring case 





attached to said seat and enclosing said sight-glass, 
said case having an opening at the top and a light- 
opening at the bottom by which light-rays may be 
directed from said light-opening, through the glass to 
the eye at said top opening E, substantially as 
described. 
688,445. Vatve Piston, J. C. Sayder, 
Ohio, —Filed January Oth, 1901, 
Claim.—{1) A valved piston provided with a series 
of suckers alternating with a series of metal sleeves 
on said pist m, a sleeve screwed upon one end of the 
piston and provided with a plurality of notches of 
different lengths and a spring cotter having a detent 
at its lower end normally in engagement with said 
screw-threaded sleeve and secured at its upper end 
by one or more of said alternating metal sleeves. (2) 
In a valved piston for oil wells a valve-carrying tube 
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provided with an opening in its wall, a spring cotter 
having a detent at its lower end, and provided 
at its upper end with a right angular ug, one 
leg of the lug being located within the opening, 
and the other leg of the lug being disposed against 
the interior face of the —— a series of buckets or 
suckers alternating with a series of metal sleeves on 
said tube, a screw-threaded portion at the bottom of 
said tube, and a screw-threaded sleeve thereon pro- 
vided with a plurality of notches of different lengths 
disposed for engagement with the detent. 
688,474. Drivinc Gear ror Motor Veuicies, H. W. 
Lupton, Los Gatos, Cal.—Filed October 24th, 1901. 
Claim.—The combination with the frame of a motor 
vehicle of a driving gear — ising rotatable friction 
cones, gear wheels engagin e wheels of the vehicle, 
rotatable shafts having their bearings in pivoted 
brackets and provided with pinions to engage the 
gear wheels, friction wheels adapted to engage the 
































friction cones and slidable upon the shafts, suitable 
means for controlling the position of the friction wheels 
with relation to the friction cones, and means for 
disengaging the pinions from the gear wheels and 
the friction wheels from the cones, consisting of 
slidable brackets which form the bearings for the 
shafts, and suitable means for operating the brackets, 
substantially as and for the purpose set forth. 





